WD 2008/ 055871 PCT/ EP2007/ 061879 LI QUI D PREPARATI ON
COVPRI SI NG A COVWLEX OF PI MOBENDAN AND CYCLODEXTRI N
WO-R@EBM5BFL | NVENTI ON The i nvention relates to tPer/EP®OT061879

of medicine. In particular, the invention relates to
novel liquid preparation conprising a substituted
thetwi pREERArIONDCefimrIablic) 2 POMADER MFARINGBENDAN AND CYCLODEXTRIN -
phar maceutically active conpound. BACKGROUND OF THE
I NVENTI ON Pi nobendan is a well-known conpound for the
treatnment of congestive heart failure (CHF)
originating for exanple fromdil ated cardi onyopat hy

FIELD BSPMNPENGRORQNPensat ed  endocardi osis (DCE) in
ani mal s, especi al I?/ dogs (WO 2005/092343). Pi nobendan

The ingentisins telalgriovibé fiaid 2of dnedicineodn qrarfi@rat dheliioventionl eiates to
treat ment of Eurmns Pi nobendan

novel( |q§qu| tﬁ’y%ﬁ?fa OTZCeﬂnW%X)?ph%WtbtUt?d benzimidazol, preferably

pimobigrieRifzad b e@atdcebtivhly Sctivet ddthpod{®H) - pyri dazi none) is
di scl osed in EP B-008 391, herein incorporated by

reference in |ts entirety, and having the fornula: As

BAC%B%Q@E pI nD @Ghd)@r 0 Asﬁggt gﬁgealng Y\ﬁsol uble in

leob@ﬁdﬂn isla gvetlubﬁivﬁncempauadlfubtr% iroatnmsre dflwmgé@tm@ hehrt failure
7 the solubility of pinpbendan is about

(CH Fb e F'g'i‘ébn 9df°r epRENRIg ham JEatedCasdiRmycpalive® CE)'V' Ph QGS‘P @pensated
endoéHicgid %ﬁﬁéﬁ%algeésp'é%ldllgﬂﬂg% W@%@/@%%&. Pimobendan is
conprising plnobendan 1's av I'n" order
also appnoexckasa droggdodtc fonsatiovhsadar taatment ailhundres.
i nnovati ve indications nentioned above, an injectable
solution for parenteral administration by the i.v.

Pumo@éﬁ’da}‘f S (£ 5-diRYdr8-6-B2- PR IRS/phendl)- 12HBBRMidazol-5- -yI]-5-methyl-
fornmulation 1s required to a mn| Ster a drug produc

(2H)myrtd$élr10n$) ig désabosedoint EPtR08B8t39d; herindneorporaiad myl wference
[ aqueous sol vent are neither

in its %@%@B& %@Pj]avm @t@@ the art due to the risk of
severe tol erance problens WO 2008/ 055871
PCT/ EP2007/ 061879 -2 Solubility in agueous sol utions
i s dependi ng om, ﬁH The solubility of pinobendan
Is significantly hlg;er at pH 1 to 3, however, the
chem cal stability_ifgahytion i educed so that a
stable solution with a SON dosd, i fe cannot be
achi eved. In 5 addFfi offaettren’| oc ol erance of such a
fornmulation is very poor This is due to the fact
that the target dose would require a drug

concentration in solution which can g
As already was described in EP A-439 030 and WO 200 /08467 pimobendan drug

substance is insoluble in water, 1 g substance is soluble in more than 10000 ml. At

pH 7 the solubility of pimobendan is about 0.1 mg per 100 ml.

The substance is administered by the oral route twice daily. Yet no liquid preparation
comprising pimobendan is available. In order to achieve an immediate onset of action
for all the innovative indications mentioned above, an injectable solution for
parenteral administration by the i.v. and/or s.c. route is obligatory. An aqueous
formulation is required to administer a drug product by the i.v. / s.c. route to either
humans or animals, formulations with a non-aqueous solvent are neither acceptable

nor state of the art due to the risk of severe tolerance problems.
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achi eved by a pH of about pH3 and | ower. The required
concentration in solution exceeds the solubility of
w@rewshsssdan in water by a factor of about 250, PEI/EPDDO61879

of 1 to 1000 m ght be the maxi mum required increase.

10 Certain etherified beta=8yc|odextrin derivatives

are known to inprove solubility of sparingly soluble
drugs (W85/02767). However, in WS85/02767 only the

use of etherified beta-cyclodextrin derivatives up to

concentration . of 10 %is descr

S°|Ub3fty 4t 8gUeHLPARIPRS é%d%%w'%%%b@ﬂ% ﬁ‘%é‘?'PS%y Q'Iep'HfObe”da”
is sgﬁﬁ@aﬁﬂy Fidharegt PrPYItY 3, Fowkdver S HdiBhbhidal Mdtability in solution is

| ubendaz0l wthin the above given ratio was only
reducledcmeﬁwé@ siabke sdlaiieowitBoa reasenabdle shelbdte canmailket adhieved. In

acicifh b fdhle R, PP e e PTmERBNGAI sy ndd Dbt ds cue to the fact
that ti5e! syt ub@@mwréqm@@brugﬂcorﬁmﬁ@ﬁghtm %@thnaﬁfﬁ.@ﬁtceﬁ%nly be
anmounts of up preferably of 0.5 to

achieyegl fy, aerie pf aﬁgué mﬂn%@@dalﬁmroihg requiped . Qg)nﬁgmﬁatlomgw solution
exce nlth' ogbefﬁb ﬁt?/gé’fﬁ%n@bghaﬁ‘ ?{11 Wd@rk’t?)ylgafgcl%q off %rb'er[ %b OB factor of 1

conprisin needs rncrease I n

to10@@hu@htlbd§heahapih'hlﬁnbgq@red m@teaseof about 1000 to 1500.
The objective underlying the present invention was to
provide liquid preparations conprising a substituted

7 1 . -
condP GRS P LA KA D gy o mprgve ooy o
sparlrngiyiesrdlqbleg:irugs W@G@@Q?Bﬂ)zdﬁowenemvas Woas/@x76¥e oaly the use of
ceutl sol ution

ethen@g@&q a-Gyelg \é qﬁra@gg@s Upra faep%@ﬁ%ptrﬁ?lonpr g)a%glsa@escnbed A
molarpr%%'@%%@ 'tc?é HeYlfléatUe‘t’é‘«c%]BH@ktﬂﬂ de3lafNi@bhers l%b4 §Gh4s/ fhought.

under | Yi present |1 nvention was to pr ovi d
The sqiwksbtyamfl tmﬂolazobmthlmmﬁoabswwl\eersm wast @r@ly increased by a

T LT TR N ————
prepa?ﬂd@o&%r%ﬂg?7p9mob§ndé1536?| By Qiher sutkstitWENIé kA midazol in

Description of the Figures Figures 1 and 2 show the

therapeutipedy effesbramounis of upidd weg/dranpreée@@bs@f i @-6tted® mg/ml, even
morekg@’% gp&%?'o 4 o5 leg?rﬂHSAé%EHié}{boc%‘EBbé,s al'Yed Q" bifiGbendan

I ONS
formulation comprising up to 1.5 mg/ml needs an increase in solubility at pH 7 by a

factor of about 1000 to 1500.

The objective underlying the present invention was to provide liquid preparations
comprising a substituted benzimidazol, preferably pimobendan as pharmaceutically

active compound.

The objective underlying the present invention was to provide a pharmaceutically
acceptable solution comprising a substituted benzimidazol, preferably pimobendan
as pharmaceutically active compound.

Another objective underlying the present invention was to provide injectable solutions
comprising a substituted benzimidazol, preferably pimobendan as pharmaceutically

active compound.
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etherified cyclodextrin derivative

hydr oxypr opyl - bet a- cycl odextrin (HP(3CD) at pH 3, 5,
W@e@s/pss8F gure 3 shows the saturated sol ubili tRCDEP2007/061879

pi nobendan, a substituted benzr m dazol in 10 an

aqueous sol ution conpri si ng various 20 to 25 % (w v)

of the etherified cyclodextrin-derivative

hydr oxypr opyl - bet a- cycl odextrin (HP(3CD) dissolved in

10 MM phosphate buffer at pH 7. Figure 4 shows the

e BNREMEINVEYTEN Gucous sof t on compr i si ng 24

Deschptiod ¥)thefFigireset herified cycl odextrin-derivative

Nydroxypropyl -bet a-cycl odextrin (HP(3CD) dissolved in
Figura® mvapthodpbhew He fssturated saldbilitn ohl pimelenganpHa 7substituted

oen sl o fniPubPEn s i mesafiistio e RabbFumiops of te

ethen'ﬂ@dzd)léld%@&ﬂln dBavaivee Hydes ¢piopyi-8statdy cldtxtdly eAPBRED) at pH 3,
!

Bef ore the enbodi nents” of the present i nvention It
5,andHal | be noted that as used herein and in the

appended clainms, the singular forns "a", "an", and

"the" include plural 25 reference unless the context

Figuré I3egiidws tHeCsalRe@SORIOMLE ©f pioendH, L @sRinted benzrmrdazol in
reference to "a preparation” includes a plurality

of
an aguePupreqidlian i eHBPIisiag evairus t20 tthe 25cdpr (Wiv) Of éha etherified

oyelog Gl TR Fake, I Pk BBy Erfr lsTids @iy TRBEY ficlied in 10 mw

phosphté buffohbegis def i ned ot herwi se, all technical and
scientific terms used herein have the sanme neani ngs

as conmmonly understood by one of ordinary 30 skill in

Flgureﬁ sivs % %%‘rp%ed %'o%dllﬁy%@bwdq aqg%o/su ti utgd\bee'nmmldazol in

an es an ues nmay va unl ess

an aquedlueaécﬁ@tmt bempirisiego24 I%qwm)ownﬂrev\emenﬁgd tdyelq%r(efrmderivative
skilled in the art, therefore, the term "about

hydroéwﬁ)FtOﬂOé‘HbﬁaoWGﬂQQ?Xde%éHPBQDdrﬂ'SWW%U“gﬂrOdﬂM pmm@a@ buffer and
Al simlar or equivalent to those described
sodiu e&ellgﬁa%an ‘6‘27 used in WD 2008/ 055871 PCT/ EP2007/ 061879
-4 the practice or testing of the present invention,

t he preferred met hods, devices, and nmaterials are now
Flgur%iés%hqvﬁed‘e &f @Ct&J@IUFQ?é@V'B%WrFEﬁtﬁOM% ferardatiprplpimobendan, a

subﬂﬁ@@ﬁr herein by reference for the purpose of
escr i |ng an dlscI05|ng t he substances, excipients,
carriers, and nethodologles as reported in the
ublicati.ons “Ql ht 5 be used in connection wth
Detai Nherein is to be construed as an

Before the embodiments of the present invention it shall be noted that as used herein
and in the appended claims, the singular forms "a", "an", and "the" include plural
reference unless the context clearly dictates otherwise. Thus, for example, reference
to "a preparation” includes a plurality of such preparations, reference to the "carrier"
is a reference to one or more carriers and equivalents thereof known to those skilled
in the art, and so forth. Unless defined otherwise, all technical and scientific terms
used herein have the same meanings as commonly understood by one of ordinary
skill in the art to which this invention belongs. All given ranges and values may vary
by 1 to 5 % unless indicated otherwise or known otherwise by the person skilled in
the art, therefore, the term “about” was omitted from the description. Although any
methods and materials similar or equivalent to those described herein can be used in
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adm ssion that the invention is not entitled to
antedate such disclosure by virtue of prior
WO p0o8Msison. The sol ution to the above techni caPCPERENEN1879
is achieved by the description and the 10 enbodi nents
characterized in the clains% The present invention is
based on the unexpected observation that a non-linear
rel ati onship exists between the rise in concentration
the praictiby dr destpropply thebpresent ynweatiext thierprelP(RCH)ethaats, devices, and

e T | REBCARS B GERe B o Bfoporae
herelrﬁ’fbyareﬂ‘é‘r'é‘-ﬁcbtfd)trecﬂebﬁﬂbb% d5¥zQbscfbirfy BHd @ciaBpgt th'_é Qlibstances,

Sol utions containing a target concentration for
exmpmntmmid@r@ @hdamethodomdgies asireporgdirin theyluplipations which might

oo sl EfineRfioh Bt e Fiveiior, MAPBBGRR R, -, Bh B ygg, s n

admidsry tharfthehavéntioal isf stenialddor. aftedtte sudh deridRse b g/ virtue of
t hat based on such a non-linear relationship, a HP(3CD

prior iog@REQt-r at i on of 20 nore than 20 (Wv) caused in a
significant increased solubility of pinobendan, which
is used in an exenplarily manner for a substi t ut ed
The dututinmcdieobboven tepdmazaiiprotblgm 15 aéhigvediby ibedidseripiion and the
is meant wei ght of substance per volune of the final
emboﬂf@%ﬁtﬁaﬁh@@ﬁtg@%%!nathﬁcﬁl\a'% In addition, it was an
unexpect ed observation that the solubility enhancenent
achi eved by HP(3CD did not decrease at an increasing
The pﬁse&;linueinltibnyisoba@dmbetmaanneapedtew qiidevedtioms thadsa i mon-linear

relati il B ’r"é%?dyg oeh honiion T0089 PeniRioRi BysRuRioey-beta-
cyclotﬁé’%{ﬂﬁ {9 pGB) UbhOQtﬁﬁe‘FlﬂQHré( I&%x&r‘irﬁ‘edﬁ\}éﬁf/éf'%ﬁ@ the increase in

ycl odextrin’derivative See Figure 1
soluleQV\ei/plmottdmdanei fs’eud:tuaﬂlysmembes ioh @l sukissituteq @esmmldazqi tat a pH
pi nobe

7.0. T | ubi f
of abgtch of Jo Gtiipe el owgs@&}{gﬁF Eanesrdioa ot Rirendan of about
0.5 togf.mgﬁﬁil QU HeIbtsiARE" s oL?éeHg‘H Cédd“@oﬁé@rh‘@tlbhtdf Rbre than

ndan 1 n the prese is significantly
15 % hprgherablyhafraba0t 20%(@5‘,68)7@ RGTDEP@WO)?DD@ESMI ferﬁuﬂatain Figure
e rel ati on%hl p between jncreasi

1 tea@@ééhg{lﬁﬁ%gn( BN SON-IHGRr reiRdiPegkie, g%" é’ﬁ)r gergeNtration of
moreﬁ@%ﬁ‘?lbln\é\z\p (gus‘ébrm%e?gﬂﬁ’lc mct}é%%'a %u@ﬁyﬁe{?hﬁbﬁgndan, which

iS usedrineant rea<te|rmp1am51 rthhB@Dfd)tha bulg;skt&mtedhbelsnmmjoltm geheral, by
i nbbendan. This non- Ilnear ef blst al l ows an incre

v B et gno asants Rerons pharRtase0 PenaUMBs of the final

prepd?&ﬁcﬂﬁ%rﬁ@[atfoﬂe preparation of liquid preparation of
p1 nobendan,

In addition, it was an unexpected observation that the solubility enhancement
achieved by HPBCD did not decrease at an increasing pH. Solubility of pimobendan
at low pH values was in principle higher than at higher pH values. This effect was
already known from WO 2005/08467. This also was found for solutions comprising
the etherified cyclodextrin derivative HPBCD (See Figure 1). However, this effect
surprisingly is reversed at pH 7.0. The solubility of pimobendan at pH 5 in the
presence of HPBCD was significantly reduced as compared to pH 3. Contrary, at pH

7 the solubility of pimobendan in the presence of HPBCD is significantly higher than
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or any ot her substituted benzi m dazol conprising
therapeutically effective anobunts of those active
WO pgsesisent s. Thus accordi ng to one aspect, thRCPERRETI061879

invention relates to a liquiLd preparation 10
conprising an etherified cyérodextrin derivative and a
substituted benzi m dazol, wherein the etherified
cycl odextrin derivative is selected fromthe group

that ptbBsTIs¢ redgtioiship bbtmaen mbeetaa;mgahl@ﬁmnaﬁ@a/rufaMast(by imass) and
ether. The term"liquid preparation” as used herein,

increasients) atiaind SO (I RiBlOBRNEgN dYas frearial pif piuitidihlinear at
oH 7 éﬁ?%%ﬁ@%f. g%.!,fhaé h@@gg tt&é’ﬁ%ceﬂ??atfo‘ﬁrép ' |PhEp ﬂjl](a igher.the solubility

s an
of plrmbe'nm Solishbesinaar eifettsadlowyyakiimstease wspmﬁﬂt@mf nhcﬁre than
the liquid preparation is obtained in the formof a

factors 1k ydighis peeded fordhe peeraratiany of dayid pspparatign Qb Hirgegendan,
or ani%m&gulbﬁﬁtu?%??%2|gfd§%10?[gm& gﬁeré’pﬁﬁhﬁ%ﬁgegwe amounts of
thosefamtive (oyrepensed phase) is finely divided in the 20
ot her type of form (di spersion agent). By a
"suspension" is neant, according to the invention, a
Thus 'Bcéb#ﬁiﬁ%% on@l Aghdrar fHerl%%e'nf‘ ifventiBH! @latés & & ALY preparation
the |1 quid preparation according to the invention 1s
compssinggasoeatesifiedt cymoderdrie qjﬁreffaér/abalyd aa navbsiifuted obénrzimidazol,
aqueou t r.ef er apl t hose liquid. .. .
wherd 468 Biheried R RosE0a N aGuPls FElRE e MR Guppd dhfigisting o
alphaddta) &¢d ghmenselslbdextsinfedtier . v. and / or s.c.
application in 25 animals. The term "aqueous sol ution”
as used herein, sinply neans that the majority of the
The tBffi paﬁj r@rr@f)hrqatl%e%Snﬂisédq Qre% Sﬁmg ngné‘a%rsr?hafrﬂ‘?e H%S?lty of the

fnon ¢ aqueous ut ons used "herein ne

prepdréiddn [ prevent ivliquisl foraseTHe terna ‘s Preeatation’ rrabutsedbhereln,
not inggude al coholic or other organic sol vents.

. 30
includgs AL BY Bf AR aIERUF HOIHON 3% YEltas ARk kmdegtaﬁwspenswn If the

i FUEAER SRS NGRS S8, OIS 0 syoom

By a balisgensedasystemivsemeiant, t|hegeﬂfmlnaalrﬁefmedacgystejdsmbnsmtlng of two or
ct ed, f.romthe

moreatﬁ'mg%tll \é\&pgﬁ Se er%| g@gﬁf%cﬁpggﬁ fsr%elyr/]gdlwded in the
other ey 58 F adthy fdué;ﬁ@%fén%e%ﬂ?%%a%&dsp%ﬁ’é(oﬁ%@@r?éé?ﬁ1§8c%rdrn@ to the

aqueous solutions are ihjeCtable solutions for i.v
lnvena@rcd, A moixtwecof apljs paettqle;amn A bmiidmPssferaily.cte liguid spreparation
e preparation of b?%ect abl e

accordfie Fthe HyghfiG e EPEAALA PhuliPhnof sipkladly 'S opeaiconoii

aqueé@ soRitier i Everd ol pﬁﬁéta{blw ﬂﬁfsbvﬁéqwmepre@ﬁrat&ﬁ@ are aqueous
herein includes but is not lTimted

solutions that are suitable as injectable solutions for i.v. and / or s.c. application in

animals. The term “aqueous solution” as used herein, simply means that the majority

of the preparation is present in a dissolved form. The term non-alcoholic aqueous

solutions as used herein means that preparation is present in a dissolved form but do

not include alcoholic or other organic solvents.

Thus according to a further aspect, the present invention relates an aqueous
solutions comprising an etherified cyclodextrin derivative and a substituted
benzimidazol, wherein the etherified cyclodextrin derivative is selected from the

group consisting of: alpha-, beta, and gamma-cyclodextrin ether. Preferably, those
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to al pha-, beta- or gamma-cycl odextrins. Preferably
the etherified cyclodextrin derivatives as used
wheegsssmeans et herified beta-cycl odextrins, nRCEEP2007/061879

preferably of the fornula: 10 (beta-CD)-OR (fornul a

), in which the residues Rlare hydr oxyal kyl groups

and part of the residues Rmay optionally be al kyl

groups. A partially etherified beta-cycl odextrin of

aquedur solltons ase injecifleleaddlytiarseidr i.m. ahd ¢lor she appiicalimsinRanimals,

o a5 U ERSLBUNT o YRR PR e B BT B Bl or s

appliddtishah epirk@isnet hyl  or -ethyl groups; the use of
partially - nethyl ated beta-cycl odextrin ethers with 7
to 14 nmethyl groups in the beta-cyclodextrin nolecul e

t hey..are known, f .Cer f nagsschri f.t. 31, . .
The t%@n frﬂ'éé/rg%dn%/t@oc f‘fﬂﬁ%ﬁ&wﬁg% &e&ﬁﬁérﬁeﬂi gﬁﬁfcge% bltis n]ot limited
to alpieddi Béta- edheyzin®h-dRiRexIH O drKdfetdblE ARBI kefdificankyclodextrin
~al kyl groups (nethyl, ethyl) may be 20 suitable in

deriva{ivesr aranieed iiarain: Reanaveifefi ibeta-pyglodexteng, Mmeve preferably of
the fogr‘ﬁgraee of substitution (as defined below) of 0.05 to

. "Even nore preferably, the etherified cyclodextrin

derivative as used herein is

hydr gxyet hyl - bet a- cycl odextrin,
(beta‘r@%l)r'%pr opyl -b dlledextrin, di hydroxypropyl - 25

bet a-cycl odextrin.. Mst preferably, the etherified
cycl odextrin derivative as used herein is

in whighd thex yesidpgs - etre-hygododst rgrougsHRH80RArt df aheesesithles R may
. as, described in th Eur opean Phar pacopoei 5t h ,
optorily; B rAbo8IOuBsr b eHbL S01ks1 HOcF GrORTRIER 131y fogula | is
prefefdbfl) Cidtes ih ERQMn tRE" pRgdied ar BRE ORRAbRYetRES RY®BYForopyl or
de 'Col mar, F-67029 Strasbourg, France,
dihydraxypropyhaneynse @rtonglly prstaafdhe pesigyes Femaydoe instancer he methyl

or ~<ffyL TSt Mo R Vel Fieth Bt Bl /A el g 7 10

14 m@tth?E RAipEiaM&detetyodéxtan drole¥ileA tHey5a® Mnown from German
PCT/ EP2007/ 061879 -7 Beta-cyclodextrin is a conmpound

Offenigaungpselyifs Bl ud8 u? E8 donapstaome emder dhayeresel invesdon. Partial
It Roid Ly, A : y p 0
ether X Bt oycASUATE ARSI Sy SR GISREPLABIHL 8y may be
suitatie proactirdantdmét thgdnwentionribthey dviecd lovyefree of substitution (as
. etherified. 1n the partially etherified
def'”?‘%gﬁlﬁw‘l)@ggﬁﬁ%&aeri vatives used according to the
invention only part 5 of these hydroxy groups is
etherified with hydroxyal kyl groups and optionally
Evenf moréeprefevably, alhley lethprdigpls cytlbdaxteinheeiivgtiveg asi tised herein is
hydrol;]&//gltrh())/fs%et‘%ll-clf))f:lloo%rx?rLlJ ,S Wﬂ:‘ir%Qy&%Bylt-)beet%?cryrc\o%dextrin, dihydroxypropyl-
beta-cyclodextrin.. Most preferably, the etherified cyclodextrin derivative as used
herein is hydroxypropyl-beta-cyclodextrin (HPBCD), for example as described in the
European Pharmacopoeia (5" Edition 2005, European Directorate for the Quality of
Medicines (EDQM), European Pharmacopoeia, 226 avenue de Colmar, F-67029
Strasbourg,  France, http://www.pheur.org).  Hydroxypropyl-beta-cyclodextrin
(HPBCD) of pharmaceutical grade is marketed for example under the Trademark

Kleptose® HP and can be ordered from Roquette, France.
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out by reaction with the correspondi ng al kyl ene
oxi des, the degree of substitution is stated as nolar
W@ awsosIsat i on (MS), viz. in nole al kyl ene oxi deCpEP2007/061879

anhydr ogl ucose wunit, conpare U. S. Patent 3,459, 731,

colum 4. In the hydroxyal k?l' ethers of beta 10

cycl odextrin used in accordance with the invention the

nol ar substitution is between 0.05 and 10, preferably

Beta- bmlo@e»ﬂri@ i aamjnaourRhwithcn'uigaslryctpreabensietihg sf @ andiyalro glucose

stitutiqn of 0 to about 50. ,
un'ts’e#h'ér?lfspc ??réﬁdv&ot ﬁsa‘FW eé%t%%m&oﬁﬁy]'-:t?&% QE 26%7 glucose rings
contaFHsrlﬁCZt 3¢, 88d @%S@tﬁ)rpfh'réé”ﬁ%fdﬁytgr@ﬂpé Qfﬂcrpﬁfay%éléﬂ’ﬁs@ifled In the

unit which as stated above ~-'is for conplete
partlaﬂw letherifiedi ayclGdextiialdeyivatives u$ecbdc¢mfdmgclpdhedm&muonsonly part

of theoc,gS @Sg%g@%lgﬂqftp%nfgq% b@hc@” mllky&gréﬁfggaga optionally further
with asiﬁ eg?rb@bé yMéﬁeét‘Pﬁéhfngﬁg Wlt‘P\yhyc%S?y‘%‘i’r(yl lq@o&&s @\/h‘i’&ﬂ&&ﬁ bf carried

itution of 0.05 to 2.0, preferab
out byssactipmetvith dbe wotrespdedingealkyfiera bsndesuthe)deg\naehof su bStItutlon is

| kyl arou . .b n .about 5.and about 1.2. 20
stateci m%Lag C%fqﬁtlﬁalopo uY'lZ H Y rrbog% eaélfyleqq1 gx@ee th@n%ydroglucose
unit, tdvipatd ONSr PARINES,4%59 VB aueSluni?r 8PRT ed APGroRaldpisethbedf beta-
above, conprising an ‘et herified cycl odextrin

cyclogutrip aseddn asgordansenyith the syeptien ithe moia sulgigytigmis between
t h t
005 515,551 L, CHEN QB 021 2SR Ay SRR € o o

substb@ﬂicm of/ abowte®.10i to eitbbdnyld5@X17leé bvderlfoleaﬁlen eyithl @ldgxgroups may be
roxy ropyl cl odext

stateqiffoGIbRy JPUIA St sIEy ORI péolLoaseyBik whishsas stated above
- is 396@5&%@@@ suU Q@Etl@ﬁ hﬂér'tl%“)?@tr@ﬁl%d %g:g%g&ﬁb%(ﬂmssare Uﬁed within

hydr oxypr opy et a- odextr or exa
the iagerdescwibeld comphise Ebemdeanhﬂ“raxmikyip@ed)ups( Hlso alkyl groups,

espeqialyt & Ml BblV B BsehR CrReaes e beigIRna LAt to 2.,

prefer%lﬁ@'i”f&f 1.8 6928 R iaBRP Y Begfee@BCSubstitution with alkylgroups is
/ www. pheur . org). Nbst pref erably, that

betw@mdbwtl(?e@abéta@o@yél%dextr| nis K eptose(r) 30 HP
(Roquette, France). The term "substituted
benzam dazol" as used herein neans, but is not limted

Thus! Gcebhdiagettdag ofurtherbaspestaz ahe %é@ﬂdﬂWntlon relates to liquid
par bendazol , canmbendazol, nebendazol, WO 2008/ 055871

preparalignsrandes tibegaboves Commssg-am piherifige exaiagsKtrin derivative and
a subli t%?%%éﬂélmﬂ%{o?n\ﬁﬁé@m tﬁ?@%‘%g{j cg?%‘d@%ﬁﬁ%e%%ve is etherified
pi moben a

r’maceuti cal "acce

beta- @eﬂéd&adtmrve@refemb@bwhat eshanifieglr betdmygﬁaoddxltrm ewfnydroxyethyl -beta-
nzi m dazol as us

cvcofat ot o e e oot Sboenti
Evenafi58t dhb@rati) ! Shat &th¥afddy e@eta@c%‘é'xir‘rﬁsisorhyBFd%ypropyI-beta-
cyclodextrin (HPBCD), for example as described in the European Pharmacopoeia (5™
Edition 2005, European Directorate for the Quality of Medicines (EDQM), European
Pharmacopoeia, 226 avenue de Colmar, F-67029 Strasbourg, France,
http://www.pheur.org). Most preferably, that etherified beta-cyclodextrin is Kleptose®

HP (Roquette, France).

The term “substituted benzamidazol” as used herein means, but is not limited to

thiabendazol, fuberidazol, oxibendazol, parbendazol, cambendazol, mebendazol,
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5 drugs thereof. Pinobendan as such is described
supra. Thus, according to a further aspect, the
WEe@sesis7i nvention relates to liquid preparatPONEBPAS7/061879

descri bed above, conprising an etherified cyclodextrin

derivative and a substitut@d benzinidazol, wherein:

10 a) the etherified cyclodextrin der|vat|ve IS

etherified beta-cyclodextrin, preferably,
fenbenwdzmxyﬁuhgmdamwa.@peh@@aﬂtrbﬂbndazd nocodazol, astemisol and

pimo rﬁ:{g& ﬁ@ﬂ%l o beogzlagxd Og%&l q,lqﬁarlvgy\éqz]s fpetabolites or pro-drugs

there® ePrIfaRIbYy, hYH—U ORSMAT @QMéntufé@f BereWfidadextds NiseHPh3kdh : means
and nost preferably, Kl eptose(r) HP (Roquette, 15

pimolrangane pr aapdheymapeutinabaccepiable $atisz dativaivels, metabolites or pro-

arugs AR e M enal a0 d € qesRbRGRBE 11 Wbendacor
al bendazol, oxfendazol, nocodazol, astem sol or

pi nobendan, phar maceut i cal accept abl e salts,
ThUS,dé?quOé(ilﬂgeB) arefusther i asRedr tHeoParsRE tﬂﬁl@ln@@ﬂ relates to liquid

prepa‘?%t%r?sr £§’b Fﬁe%l' %”@@ﬁgﬂ% q%fa?r‘?é H%?uﬂea:&%@gi&tnﬂr&’envaﬂve and

arnaceu 795 accept a der
asubEmmJaélDbemBrrMazml owlgrein:t her eof . The anmount of
etherified cyclodextrin that is needed for the liquid
preparati on depends on the pH of the final |iquid

a) pf@@ﬁh@hhﬁ(ﬁ"cyEIBBeW@S&%_b Wé’ |§’@ﬂ?érﬁb9%7é?é c?@l@de%?mt Bfeferably,

portion t was Ssurprisin

f bwditd)xyeﬂhlat beﬂaecymkweodtnrabout fl)&jroml@py\lrfbeta@clodextnn or
t.h fied t d t f bly HP(3CD

.eﬂ htowBr SRR Ge PRt eVah s Bieily ekl pmdy-beta-

%S%ﬁﬁﬁU‘(HPE Drjn eéﬁ(?chi C?F%é?b )gf K@é‘ﬂto@é@ e (Roquette,

ut ed be dazol ove.
pEranoret)l;Imd it is shown, that the use of about 15 -

7%( f eherlfl yC detrln erjvative
b) (Sinslinda s bzl i, I ShEh il Sdpendazol,
Eﬁﬂﬁn@hk&n '%aﬁﬂ?;@h@ﬁfd)lat enfchedbasa! Vefe’a‘iﬂ)endazol flubendazol,

erapeutically effective amount pi nobendan. Thus,
aakb@ndaz@ pafe@damh n@cOMca$tenmq} asfpimpbendaml pharmaceutical

aniihP a8y 82600 L8 CElRRlNe”Bf o polRBY, (yEfeor, preferaby

Pr mMSdrides, aBr qfe@éra&éd/ 3Ch: dm fgﬁhﬂhh&e@ﬂ&l Pa¢depbdble salt,
WO 2008/ 055871 PCT/ EP2007/ 061879 -9 etherified

c9@n\tﬁ¢é/>es metakRlite eaprerdrupieredfabl y of HP(3CD, of the
final liquid preparation is 20 - 50% (wv), even
preferably 20 - 40% even nore preferably 20 - 30%

The éamouht of etherified cyclodextrin that is needed for the liquid preparation

depends on the pH of the final liquid preparation, the substituted benzimidazol and
the portion that is used. However, it was surprisingly found, that the use of about 15 —
70% (w/v) of etherified cyclodextrin derivative, preferably HPBCD in the final
preparation is appropriate to dissolve an therapeutically effective amount of any of
the substituted benzimidazol described above. In particular, it is shown, that the use
of about 15 — 70% (w/v) of etherified cyclodextrin derivatives as described above,
preferably of HPBCD in the final preparation is appropriate to dissolve an
therapeutically effective amount pimobendan. Thus, according to a further aspect,
any of the final liquid preparation as described herein, comprises about 15 to 70%

(w/v) etherified cyclodextrin derivative, preferably HPBCD. Preferably the portion of
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even nore preferably 22 - 28% even nore preferably 23
- 27% (W v), even nore preferably 24 - 26% (wv), for
W@ 2@ap587t he portion of the final preparation PGI/EB2007/061879
16, 5 17, 18, 19, 20, 21, 22, 23,24, 25, 26, 27, 28,
29, 30, 20, 21, 22, 23 ,24;925, 26, 27, 28, 29, 30,
31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43,
44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56,
etherifiéd @8Lod§9trlrﬁ@ernﬁallveﬁﬁrefér&.blﬁéf HEPCOEGf the fm@thtﬁi@ préParation

ﬁﬁé or any fractlon thereof. 10 The portion

is 20 °é>lﬂ:9%‘t’ » EUER Preferiaz 40 % revaRe™OT S BY efﬁ%gpat Pe (W),
9 d

oven SiEIRIGREN 20240, RRnpid HAREIV 291 &9 ByRA even moe

preferallywp4 —f P8 vhev/vprfef eramglebtteneetion.dShardidal pdsgpardtidns, 15, 16,

17, 1l 20 o dinery 25 BB Bl R0 Q. Ao SRarni e5. 25, 26, 27,

28, 29. @@%131 d%ozg%osﬁl @@83653703@0:99 &%95128%&43049146047 48, 49,
50, 5:1) 32, 58, 34 55,.96,15(, 58, 159/0800/61) .62P168; Edalbby 66t BE, 68, 69, 70 %

/ subst it ut.ed ben i m dazol is anyone of those described
(wiv HE?@Yﬁacﬁ?%ngg y pi mobendan. Thus according to

further aspect, the present invention relates to a

liquid preparation I‘ISIng an etherified .
The paripExthe waéltutegtbwmmao of (it tinigk BEpparation as described

hereng‘n?%égré qgi‘éoﬂ)et%céenzé) 06%S§ eﬂ‘, @23%@/) Efe% @Flb\émbgér?’%1 and

endan, wherein prepara

0.15% qpw), skesthea)prefeotsd fbétvﬁ@ﬂ@%ﬁ( \sind) 0. 1Bref @w/&k)J xanaoeven further
50% étha@ even preferabl 20 - ng% even
prefespds BpRSAN 200(S 38g (Qvﬂo) By %swévaﬁhga portion is, for
% pr gipra ( ) S
examé?ee‘;oegd g.ogg, ORGP Bl Bd0k e, 21 (Wl08) 0.0856.04, 0.05, ...
0.08 6yad ebtext)ﬂ(h @leni Wat2 ve). 1@ ef. 5%b| yN/ay PrR{facbly,aihe B)bstituted

penzigRAL L Ry or BT PR dospinahibrei erefer 8ay i RBERa o5

and 0. 15 %(vv/vv) and even further preferred between
0.075 and 0.1 % (ww of a substituted benzi m dazol as
Thus @eserding:tp fugthenaspedl, the praseabinyestiopirglatasnioam liqaidepreparation

coms81 8 AREIREE ARG BT 85 o il oo =
ot g RSO0 oo dBR DB, PRI dopartr

Comprlie)smg pi rmbendan per kg body wei ght of the aninmal,
preferably about 0.1 to 0.3 ng pinobendan per kg body
wei ght of the aninmal, even nore preferably about 0.15

a) MHbout 15 to 70% (w/v), preferably 20 — 50% (w/v), even preferably 20 — 40%,
even more preferably 20 — 30% (w/v), even more preferably 22 — 28%, even
more preferably 23 — 27% (w/v), most preferably 24 — 26% (w/v) of such
etherified cyclodextrin derivative, preferably of HPBCD; and

b) between 0.005 and 0.15 % (w/v), preferably between 0.01 and 0.15% (w/w),
further preferred between 0.05 and 0.15 % (w/w), and even further preferred
between 0.075 and 0.1 % (w/w) of a substituted benzimidazol as described
herein, preferably of pimobendan.

The general therapeutic effective target dose, in particular for the treatment of acute
CHF, but also for any other therapeutic use as described herein is about 0.05 to 0.5
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pi nobendan per kg body wei ght of the animal. The
target concentration of pinobendan in the drug
wW@e@dss7shoul d be set to 0.75 ng / nml al | ow NBCT/RR2087/061879
adm ni stration of safe and even injection vol unes.
E.g. a dog with a weight of 1010 kg would receive
exactly a dose of 2 m containing 1.5 ng of
pi nobendan. Thus according to a further aspect, the
mg pinasadan pereky imdyr ekt o©f tthe aamnnql,upjef:mablarahmmrﬂ 11to0 0.3 mg

pimoliSFiaR Gekp BROEIHRON o oo CYLBLAER HOreidlomal, 8oyt 0.15 mo

pimolStaRiahni bed R OBde pﬁv@fg‘?ﬁal@f %hé‘%ﬁ%lanﬂh@ @%@/%centratlon of
(0. 075 % (W'v)) bendan. More preferabl th

plmotmﬂdanom dheedhegy |m®@l@pt09h¢wdeber$¢i trerQ.vat m@i‘/l ml tallewing the

aminpfiéh. B A5G e FIROS B Py o Bof b iy of 10 kg

would \ﬁédfélve eéééa&tlgDé edd¥ecorraby cdhtainidg% 6wy .of evigidb@dEaN. Thus
preferably 2 28% (W v), even nore preferably 23 -

accorgding, fapaiy fthﬁ“b@ﬁpﬁ@teﬁfé@ mewmnventm/mlwe@) too@ lisyich preparation,

profe P B AhGUCLANRHLL 1k ARIAER! ElFrork off S8R ol Sosextrn

pr epar at an “agueous

derlvaﬁ)/leuaze eRrsciilved iaboes!] BﬁtﬁerdbhaH RPCDrdrRes. 7(5 /MRAO075 % (w/iv))
(0.075 % ( endan and about 15 to 70%

pimoksnsear: Mg FZ@%raBW%fIG/\PQﬁUOﬂ Qfvethepified @V@@ﬂ?Xtﬁo éerw@ e in that
liquid éo‘r’rvé%( errag f{ec%gg?r S%E%p%%%%%ym%p Aw n\éoé?ég%aﬁ e@(}go(rvx'ﬁv even

prefer%fb% (2@’ V) AO%JS(W/\@( @\@nahholreZéreferabﬁ%z(ONl—VBOW( MSE) inen more
inal formulation. 20 The |déoreparat|ons ar
prefe@&%?%b‘l 28 t’°o(V‘t/}ﬁ)e eaaa.m@r@npr@ferapwq%? nt(OK; TSt Qreferab'y 24

- 26% 0 fﬂeer atolodSQAfiR é’rlv%ﬂ%‘ # e%?red is a liquid
Ul YRRLALRlodSHa NeiRGE; Ric e

e sultable as single-
preparal]m_ctmbﬂeeabxlplamacqu&oufscrroltutlons fandhjéctam, shat. comprlses 0.75 mg/ml

| nal ialy d .
0.075PB S OhpMebéhdl §8¢ ZhabtSing ey hrsterapingo o597 (W)
even gﬁhéfeh&il¥ PPPEA0% LRARY) ?%@éﬁ%o%’s ptel¥ibly 20 I 8084 @&/ Oeven more

he above nen ioned Ii d preparations,
prefel]@bdy 82 ab?§ %t w/V)a@ueou@or@omr@ferahly 2Pr- AHpdwn\)omost pegferably 24

heri fi.ed | odext d t
- 2675 JARD IR o LS el GimiiiEp G o 30, “and a subst i tut ec

benzi m dazol as described herein, preferably
pi mobendan, wherein such preparation further conprises
The lighigh prepauiatia aveciodgrablsl to thecagditon ©f buffersrantiixidantgeuch as
. Purely. b . of exanple, the.exci tS|na apdard .
soaiuf tioted et aafe e pa LRI, 20 SHERETES single-
use mject‘a@te 86luB6 RS FeH m A 1 be sy, bamcm/ﬂﬂbhmﬁlalm 88sedi@lly dogs.
gl um n, rracro(gﬁq pol oxamer ar abens and

Presegyg,t&eﬁ camber ag FoPoA&uUS, accordlng a further aspect, the present
invention relates to any of the above mentioned liquid preparations, preferably to

aqueous solutions for injection, that comprise an etherified cyclodextrin derivative as
described herein, preferably HPBCD, and a substituted benzimidazol as described
herein, preferably pimobendan, wherein such preparation further comprises
pharmaceutical acceptable excipients, and/or salts.

Purely by way of example, the excipients in a standard liquid preparation, in
particular in a solution for injection according to the present invention might be

meglumin, macrogol, poloxamer 188, parabens and glycin. The formulations
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WD 2008/ 055871 PCT/ EP2007/061879 -11 according to
the invention nmay contain conpl exi ng agents as ot her
WO pagsesisent s. By conpl exi ng agents are neant RET/EPI907/061879

the scope of the present invention nolecules which

are capabl e of entering i ntd! tonpl ex bonds.

Preferably, these conmpounds should have the effect of
conpl exi ng cations, nost preferably netal cations. The

accor8ingotontileatnvensoractay domtgirt ootrip@ﬂimg/agehtsnaqaroelﬁ@friagrqdients. By

ont ai n edetlc aci EDTA) or one e own salts
compiREibgPents gre E@zﬂ”?ﬁ‘\? EBTA?‘%@CGPéﬁ H%ﬁ @S?ﬁ”ﬂlfw;?&f% dnolecules
which( é%j'déﬁhbl%déf neringnt6 B SIEK %rﬂﬁemrefé?bﬁfyﬁrtﬁ@éé’ compounds
sodi um edetate is used, optionally in the ormof it
shouldyfmee & eﬁscbobrc@frmi@bng qationpe mast rareferalply metal catlons The

rorm B &icBrsiad 45307 o RERAY ERFrR Bl i T or one

of thd Bncvon RERE efigrebl, Y. Idasliuna EIFT A lo? Misodi®m 28D TR clﬂﬁydr!aﬂa (sodium
nor e preferabl in the range from 2 to 10

edetai@ @p COMPIeding @aen atPréf@r%h!EoﬁiQﬁl%@ QQﬁtﬂ@e@IUﬁﬂQ’]ppBﬁna”y in the
form o? 6fe ?&Jai’es r?Sre p?éi’g}’é |Hr‘tﬁe%?r‘ﬁrp g a.ﬂya.%‘?e If complexing
nven of contain a co exing agent in an’anount o

agentab@mtuﬁed‘rwmhm th@fm"mmﬂ)étldd&eaécmmmlga&)l e iagentich rtgetrocontent is
i nyenti on. course, other excipients known t
prefe'ﬁ%’ RS r@agﬁéwmaytoaa%mgo@eru&%m 'T?rglﬁ’u% feraRly. 8t Eﬂen@”ge from
2 to kP n?goﬁaléF bl 3% REE fornlIgtidH %&e&h. Od“Yc?EHé ﬂﬂ/e'hﬁbﬁt PRefbRbly, the
any he above nentioned 1 qui d preparation
formutateinesr attloyding taqheolunsermmlnmornam a @omph@xmg |agant frhan amount of

aboutgég%i IP%E&SHBE%P@G fBFrQP ﬁ:a?p%gﬁy(l ﬁerahﬁ/aeb ion. 8?course other
excip @%%Skhdw'ﬁ esltResdidn ﬁ‘%ﬁ%a?%l%@ﬁb@@d herei n,

pre erably pi nobendan, 20" wherein such preparation

further contains one or nore suitable preservative(s),

Thus PAGORHRR & B 851 Aoty T ShEiPeRRAT 1tetlo Hucat tgp avove
mentibhed siRjui¢ Frbpaeitians, @‘ér@iﬁﬁb' gqueédy @alitionsafol Sinfiedibn, that

as chloride, 25 sul ate §§| hat e, di phosphat e,
compEsenafe elifdifiedocyplogdesiia’ sierivativerag heqsaribed fgeein, preferably

APiEEBY S DG e PR T S99 nooencar

wherdiar §lict ®reparaabnafuetheftdtSHS COMALR, niré I liRiblAGRESé®ative(s )
| actate, nethansul fonate, benzoate, ascorbate,

prefer@&haselépmufmwt@ﬁa@r@upmnﬁﬁaﬂ@ Ofsl'a%'é'm'&t 'é‘acméloéa‘?%{ﬁbens and
EDTAestoI ate, gluceptate or |actobionate salts, for
eéxanple. At the same tine, 30 corresponding salts may
contai n pharmaceutically acceptabl e cations such as

In the case of the salts these are, for example, inorganic salts such as chloride,
sulfate, phosphate, diphosphate, bromide and/or nitrate salts. Furthermore, the
powders according to the invention may also contain organic salts such as malate,
maleate, fumarate, tartrate, succinate, ethylsuccinate, citrate, acetate, lactate,
methansulfonate, benzoate, ascorbate, para-toluensulfonate, palmoate, salicylate,
stearate, estolate, gluceptate or lactobionate salts, for example. At the same time,
corresponding salts may contain pharmaceutically acceptable cations such as

sodium, potassium, calcium, aluminum, ammonium, for example.
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sodi um potassium cal cium alum num amonium for
exanpl e. WD 2008/ 055871 PCT/ EP2007/ 061879 -12
WoHWeWe871 it is shown by the present inventi onPCT/ER2007/061879

the salt mght reduce the solubility of pinobendan in

t he presence of fix anount™ & - HP(3CD. There are two

ways to overcone this problem The first option is to

further increase the concentration of HP(3CD. The
Howewthet isvanpwrsby thekprgsenesiventaon,tthat dematit mafht sediduce thietsolubility

, th f addi ti f ph
of PITEaeNIAME! Hhe Heeifg aT fryaBPUShaLHIGeD bR &g o ways to
overcoR]e! g’rﬁg%blgﬂ'f T ér?ipﬁn@ﬁfbd & AP rSRRIPhas (ﬁ'ﬁés)é mane%%tlon of

not rding to a further aspec

HPBCMET i ethentvayns enkeop resttiet the drooamtyofafaltshie mmwn that after
mentioned liquid _preparations, prefer %Qv t o aqueous
additigp|o pPERRNAIEF resijieg inan Oﬁﬁt%'ah%ﬁbﬂb%t BYQrePiNeG g solubility

of PGy R e SR TR PR PRI RG E T el o @

furtheasas;beet;rﬁhbepirelsentelnvenpoefrem@sk yo Enyobk titampowh enentioned liquid
[ aration contajns a osnol alit

prepaz%tgcﬂ@h}sl, Igg%ie?qplgkog%q”q@lu%q@ ool tgwgrbs%a@ gtherified
cycloﬁﬁmﬁ%ﬁ\éﬂve YL YDy @t?cfr fr‘?%ha?ré(fe%blﬁ‘qqﬁggﬁoatﬁgo a380bstituted

person he art’is
benziatjaxt & edexstnibedl hegenmf pmfyeraﬁly spmh)tdelnqand wherein such liquid

prepq?@q? a{;&r&;@%nlsqﬁ 8ﬁrgogfy F%l?oué t | 023%% ?}s%ndf(@béger}grab?y of about
270 tcg%gg%@%mﬁlﬂ%,l ér}gébeﬁ@@bké‘éﬁam&beﬂéb&ﬁ 2601/ 3’@0 Hﬁé’r&ﬁkqar}ﬂperson

may contaln 10 mM of an
skilleqbli*rwmattés a}bieefcead}mlsythﬁ osiodlality phaepb&secm d:qw@lj pr@paratlons to

the ala%\b%{n 'lﬁﬁl?g réa ?m&'arqalﬂ%l %WI Pq ﬁgear %t Epa example a liquid
prepa%t‘?dﬁﬁ'ﬂ?ét' &ﬂnﬁ'ﬁsfé%r Qb&&l M’ % h&) nMP'BUEP%anSO 95%@’”@$b'§nn°be”da”

tween 5.5 . npartlcu ar, in cas
may aontalot*dbnéll sacblantallcau pludtmah@lte |rsrefmablgrcﬂlslo¢ubemeephate. t6 adjust

om oy AT B T RO

phosphate, acetate and citrate buffer systens.

Pregaratlons of any of those buffer systens are
The pie gt thepliquid preparatipn @ccarding tetheopeantitm i predengbby between 5.5

and 8(Q‘§3’.;I:F|i ;%jr élf”gk]/eﬁlo%gﬁ es%{rk%fﬁi?@%s%g&pi@% pﬂ ist &%ferably between

6.5 aﬂﬂlﬂc’irBTH?Or@IiB?rﬁécﬁbuﬂétﬁsy&\l@rhsQhﬂ@cé@bﬁ&fsedﬁo@iﬁl?ﬁ the pH to 6.5 to 7.5
Strasbourg, France, [ I ww. pheur . org). Thus

are, Tk eRaP|% PHBSEhale, BAelAle 3pd it gy SYERITS. [VERRTAYANS of any
of thors%I Bt dyRthyY a‘?éfo‘e lﬁ@ﬂ"l’@r éﬁ?ﬁblgr\ﬁd[hé'ﬂﬂlbgean Pharmacopoeia

reparations, prefe t 0 aqueous sol ut
(5™ Edljlmtmnﬁ Ehactpemnmlra:daorate e‘bhethef Cedlityy of ollexitaings (EDQM),
ribed herei

Eurorsian Ehalbeeshetia SREngvenubse CoutaccEierbed Slnsraira, France,
http://www.pheur.org). Thus, according to a further aspect, the present invention
relates to any of the above mentioned liquid preparations, preferably to aqueous
solutions for injection, that comprise an etherified cyclodextrin derivative as described
herein, preferably HPBCD, and a substituted benzimidazol as described herein,
preferably pimobendan, wherein such liquid preparation is adjusted to pH 5.5 to 8.5,

preferably to pH 6.5 to 7.5 in case of an injectable solution.



10

15

20

25

30

30 preferably pi nbbendan, wherein such liquid
preparation is adjusted to pH 5.5 to 8.5, preferably
W0 00pbB’6 to 7.5 in case of an injectabl e sol BET/BP200MS1879
2008/ 055871 PCT/ EP2007/ 061879 -13 As descri bed above,
a preferred enbodi nent of the present invention
relates to an injectable solution adjusted to pH 6 to
7.5, that conprise an etherified cyclodextrin
As dateribedtdboseas preserrédethdosireent obthef presieht irdeh8aQD, rekates to an

injectShig ST AL AR 6118 LaoMaunPRYR 2P, hatiad Gyclodextin
derlve%lfveaé‘s désdrﬁ;%ﬁorﬁrélrﬁ‘ﬁlréfbkﬁ)é% ! fard Q%rngf?tuE’éc%éﬁ% iffldazol as

n order to achieve an | onsef of action
descridesl debsinj tpﬁetecdaltﬂynplrmntmmjaln Inpsetlereddey thke preparation of an
. rﬁi rmlltﬂ?ndan gjf Sui t?bl i ndi cations, an injectable
isotoriie SRILTIGH Wt LH MEREICTERAr ni stration by the i.v.
and/or s.c. route is obligatory. An aqueous 10
formulation is required to adm nister a drug product
In orcugr tohachieve an ia“nm.ediaisetcmsteb céiadtien ofhivensgbsiituteni penzmidazol,
refergg)r rrulfatJ ons 'th a wg#) ouS %ohvhent are.ne élréerolution for
P O 5t aBIn nafdf; &l op APEICAANT., apn lifciaRieop
parerB&¢erRIntiAlstaBos eoP Rl iemsand/bs.@c esutdi iRgobiyaRofyurAmeiqueous
aspect, the current invention relates to an 1njectable
fOFmUi%IOEEbISu&ei%IHed|tOeadmlﬁrSt@aﬁéHtJ@rFﬁPdla@Inbmf[f!ﬁ F¥t 1 8- hQUtehte either
C [
humaﬂ?eoﬂaaﬁg'?{a%:ﬁ fgrsn‘f gﬁ(grlrrg @/étg g ﬂgﬁ aau:%gug@éhve%ft a"rgﬁeith%”%gceptable
nor statkrohingtat dudeo theudsk obmveﬂelmlefano@\mbb@rmiff i ned
period of time and not in a one-shot application. In
such case adm ni strati on of an agueous sol ution
Thus %&Ldlﬁ %rfﬁrtﬁ P%Lts bt qge?ﬂ?éﬁtq%@ﬁtlon]_ﬁélﬁfe%rﬁpla}ﬁ injectable
u3| n i s advant ageous us accordi né
SO|U’[IDK]) ice. ffar pa@mt@ﬁl admeustrattdneby the ewtandﬁmemtzl mute et@hpssing any

of they oy preagatianas degrinest 4ot IhEARE vt Bradahister the drug

contlrﬁ}Hu‘éW SVerl £ daheed PeRbY RERRSSAH Bhof ¥ aloné-shot application. In such
adm ni stration, suspended particles bear a high risk

case,d"draintsdiation raf amaquecwsbeolgn@m woatRrisRhthe sdesideted benimidazol,

prefe iR TES R BEIE 6 va S RAES: dhs) SBRuHIET o uther

aspedii theeqlirréntSaldmaitn Redtes eo Eéifihmnﬂjc&itﬂéltsloimlon‘ﬁ‘bfﬂmfuslon comprising
reconstitution of a drug product to be adm nister ed

any ofiihe liutd PERRASAUON AF Klgse’bedbab@e.t r eat ment which has to
be avoided in a life-threatening situation as this.
In addition |l ocal tolerance will depend on the

A solutimt snalssdiytedndegedsaryafgd. vofadhtieistrationi| atspended nah*tldlels bear a
of about pH 7 is usually preferre

nigh gk oh ?r%r hand faeder OR By Revel-toriise %ﬁv%ow%a@%preferred
comphh&y f@l‘&/@pﬁlhg&h ¥riddigtd ivhlendavdb be reconstituted by adding a diluent /
solvent before administration. The reconstitution of a drug product to be administered
will add several minutes to the treatment which has to be avoided in a life-threatening
situation as this. In addition local tolerance will depend on the isotonicity and pH
range of the formulation. A pH in the neutral range of about pH 7 is usually preferred,
the higher the actual pH deviates from this target the more likely the risk of not
acceptable local tolerance.
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acceptabl e | ocal tolerance. WO 2008/ 055871
PCT/ EP2007/ 061879 -14 Thus, according to a further
W@ eWensis7t he i nvention relates to any of the |PCUEPRR007/061879
preparations descri bed herein and conprising an
etherified cycl odextrin dert4ative as descri bed
herein, preferably HP(3CD and a substituted
benzi m dazol as described herein, preferably
Thus pianobreitaprio ahkerisien adpect,i the dnssition oe_eiatess_ o Regdyftibe liquid
prep%%q%pae Sochgéplgl%ggtr%dgggarﬁ g&%bgigi_gggqeﬂ g@leg i’@@%yé:lédlegtrin derivative as
f y tod! a2 ;
descrRce! FEBRy; p‘%"é?%@ PR AN R ERIERET BE Bescribed
hereim| mefeadblyqiimdbéndam wisereirathiet Ipwﬂ salotian i28Reany3d0use solution.
Kg, refe.abl. of about 270 tq 320 Kg, ev
The figray-i7upBr SHIUORIY dBogEne bG8 ARk dHoUfesd to 7.5,
prefeﬁa‘b‘hpb'f Hooak ¥6. éCtHn?‘Q tehv@h Fn*@)?e adidricRN oPTabdA® . G aMoseder, that
resulting i n about 300 m Kg significantly reduce
Readytie-usel abiultlonylsmalsdweachtmiedu toutasd osnmialntyn daAatlouti 260 to 350
[ ar of n. er is inth
mOs, ritfsBin o BepRY 22 A RSy vl o E's' Sibieymply, of about
280 tbN8OEGaROshiIEgOoIMagl S@r}pn@fnglw@éurﬁﬁamat Qhél S tof Gdbme  salts
to about 300 nosm % to about 305 to 310
resultiosify #gputt 34 rrg},sraﬁ% §||g|n westly seduga fhe olgpilihef the substituted
t p f.
oenzifBZd  FerkEng B P Gbenddh,"RbheREl 245 dnfther RiSWRBge of a

persoprsidiatinithy anttostighty atoeéaeteOth@ dsmolatﬂtymfelpatrmm}m -ase solution
ration conpri

descri be ra wherein the prepa
to abgggP0; PORIRG: 5006 [naRpUbBOE 1o Bl anOsY K3 twizss @ppropriate
solubffit glléf e déMb‘é’)ltu‘PécﬁTBQﬁ Hﬁg%ocfll,i |ﬁ 6{@%%#’6f&?ﬁ"’ob@ﬁ8§ﬁ'if@ﬁ§ﬂ

rivative ug thereo
optional iii) 0.025 to 0.075% (ww) of 20 st_abl!lzer
Accofiny i BneT asest iBe dteren alidTeretes 1§ atfili broparation as

descrfb%@é@ér‘at MvHe?elﬁbﬁPl@t préBardtRn38smprEEE KourHCRT ¢ BB4 wAw) of a

further aspect, th e present invention also relates to
HP BCD ;nen0 086t 1o Dr1(§> °/qo|(wble)sp|rmmertdm @& pUaxmacmutmfal angepifible salt,
. the liquid preparatio escrib er.e o2
derivatigrislghoisp S RRoSHE h e R PaLPEA Tir OBRp B0 Bhave fww) of
stabﬂé@%%f@% EDadh; |a'n€|%lﬁ’erfeﬁ1"ﬂ%| S loPthe ﬁcﬁlﬁé%rééﬁrﬁﬁbmé AfiBsted to
can prepared according to stand procedures
abouttGJSato ﬁeﬁ eod th& bbmethlitynist alzoud280 tTIBR0 PLOsoEKy. conprl ses
the steps: a) Dissolving the etherified cyclodextrin
derivative in a solvent; 30 b) Adding the substituted

Accoreeity taredarnbr BSpédie o brEdedh imkindbAetsd felaterPto( @)rmamitecturing
process for the production of any of the liquid preparation as described herein. In the
knowledge of the specific formulation of any of the above described liquid
formulation, those formulations can be prepared according to stand procedures
known to a person skilled in the art. That process comprises the steps:

a) Dissolving the etherified cyclodextrin derivative in a solvent;
b) Adding the substituted benzimidazol to the solution obtained in step (a); and
C) Admixing the mixture obtained in step (b) to obtain the liquid preparation in the

form of an aqueous solution.
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c) Admi xing the m xture obtained in step (b) to obtain
the liquid preparation in the form of an aqueous
w@ioanssm WO 2008/ 055871 PCT/ EP2007/ 061879 - RGI/EP2007/061879
Preferably, that etherified cyclodextrin derivative is
HP(3CD. Moreover, the sol veln - preferably is water for
injection. According to nore preferred enbodi nent that
manuf act uri ng process conprises the 5 steps: a)
Prefeldiolghthat lehexifleer cydledextyic | detivative s HPBCBr Albbneol X, 3BB solvent
into the nuf acturing container; b) Add water to
preferabht SWARE E1yNie6tien 80% of the final vol ume; 10 ¢c) M x
until the etherified cyclodextrin dissolves using
magnetic stirred or paddle stirrer; d) Add any buffer
Accoringp tm entré¢ Prefertedagrabedinve rit thakimen uarodunm gk prodeiss comprises the
di ssol ved; e) Check pHto ensure that it is close to
the set-point. Adjust with sodium hydroxide or
hydrochloric acid if required; 15 f) Add the
substituted benzi m dazol, preferably pinobendan,
a) t Waightethewethierifiad exyclosiedtrin, xoraferably diiBBCDvido the rvarkefacturing
to volune with water; According to a even nore
pFRF@MEEd aspect, the manufacturing process conprises
o) 2Bdbhpatet RPSHpMXinTatbh40 1809 §ihd fiRBERAGAT, on of step
g) and dispense into'vials; 1) Autoclave the vials,
c) pMex entibihg gtberifddd ayclodextiin digsolvescosidg mpagnetie sturacher paddle
aspect, the present invention relates to the use of
any of the 25 liquid preparation as described herein
d) aada diduRIRbmpdicatey abhiisfehaithiRste e an® Mix uindl dissolved:;
veterinary nedi canent. Even nore preferred, that . .
e) nbdeslan@mtio; engureotthati brisf¢pseitgj isgkrPomita Adisit uwitiyrsodium
f j.0ject ] r i .a@a further aspect an
|ﬁ?%@%% CBIJs lﬂ@%%ﬁgég'diyég]eul@gr bed supra, there is an
f)  uAddtthoedstitutédheechziedidandl, preder@bhepinagndiang trahsfer with water
treatment of acute congestive heart failure (acute
CRRY mix URk| #afQvedd hunmans, and especial ly in dogs.

9) TRiske té%ldrﬁ@%ﬂ Rhfpar ation as provided herewith can
be used in

steps

According to a even more preferred aspect, the manufacturing process comprises
the steps:

h) Filter the liquid preparation of step g) and dispense into vials;

i) Autoclave the vials, preferably for 30 min at 121 °C.

According to a further aspect, the present invention relates to the use of any of the
liquid preparation as described herein as a medicament. Preferably that medicament
is a veterinary medicament. Even more preferred, that medicament is a solution for
injection. That solution for injection is, according to a further aspect an infusion

solution.

As described supra, there is an unmet need in the field of medicine regarding the
treatment of acute congestive heart failure (acute CHF) in animals and humans, and
especially in dogs. Thus, the liquid preparation as provided herewith can be used in

human and veterinary medicine, preferably in veterinary medicine. No product is
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human and veterinary nedicine, preferably in
veterinary nedicine. No product is WO 2008/ 055871
weQNBMFEB007/ 061879 -16 |icensed in veterinar yPGEEPITIES1879

for this indication so far., So the treatnent of acute

CHF in a life-threatening si& uati on woul d be an

i nportant innovation allowing to save the aninal's

life in an acute crisis situation. Due to an inmediate
licensedsiat veiériaartyi mﬁdidirt&eforrizmts thdicatioal se fiandgo tfe treatment of acute

S status ld allqw both the veterinarian and

cHF i TB ke ien ihsliaton Hoube 80 meoTattbsevaion Albwng to save

the arﬁ"ﬁ?&?@rlﬁé irf éh%uﬁ@c@ﬁ@sﬁ@ﬁﬁoﬂ MBue % bHaHnMYiate onset of action, the
dditionall'y, this way of treatnent woul d be a therapy

rapid dmuabﬁhang@@f,é@e aninedles siatls woolst aftow both st velessatar and the

animaleownghae oyl iR Bl P RBRCHEHT isepn tugersgme the

sﬂuat@haaﬁﬁddmérhaﬂlya&h‘éewlal?/a@f treagaérntewbulef behgakerdpd/ 8ption in cases
gastric dilation volvulus situations are other

Wher%d@r@httreﬁtmefb iBnAPE RAssHe-f @ﬁrlaoﬁﬁfﬁtb%rﬁ%mmﬂ%fa’mnattq onaintain
cardlwrgtg nmghaﬁﬁdf&?sﬁe%nal-rg 1sigfi g Hhé‘?g*% ﬁhé#%t QErweII as

resen 5N a
treatrméntao;/ shibck Iwnd/olq Wadtrior efjatied ivaivuteseitustiogs mrefobmredqnsotentlal
descri bed herein for eparing a pharnaceuti cal
mdm&l@ﬁﬁé@raptmol@%d%f@rmp%é AeKN g’ﬂ IPMEHAE Bt
di seases 15 in a subject in need of such treatnent,
sel ected from anong the indications: congestive heart
Thus f addondieg(tCHEFfurtreer Lerebaitifmendethenprensat insepliwo atsodietates the use

of apoautte il efAiioRaboR e ARPheASHCasTTbed herein for

prepafFigth ‘bﬁﬁﬁﬁébé\ﬁtldb!i B@Hp%@ltl%ﬂo\"’o@rthé eeatmest BNEfé'\’/'énﬂHﬁ igh@iseases
anaest hesia, shock, gastric dilation, volvul us,

in a rwb;e&:nt dhaheeddofr snah ireatmsarita. semt@résfmmbamcmgorﬂa@ indications:

conagtfsE iRk LETEaT b8 (e ey reEr R R saugionis (0CE),
dnatebode/rovmmatw (U@\Apna@mhgmtmpr@dmmyl@m Risyhretalklic DCM,
about 0.1t endan per kg body wei ght of

malntpﬁ@n@@],oﬁ@ar@ﬁuagﬁmr gjé‘lcpgﬁ ansl/en rQﬁﬁJ eoerwpeﬁgﬁng anaesthesia,
shocl@%%‘é{r'codlﬁloﬁgy g/pR}% 'ﬁgﬁdgag&(;élegt?ds b Bge@{é%ﬁnhn?‘%tde&% tjbed supra,

the gemradmeraﬁéut}kraupraﬁemgvé @ngourirdf rmrmoaepeam is Bbeutpd ©5etot 0.5 myg
pmotﬁrﬁ%@ﬁéeﬁﬂwﬁa@gy‘jr el@i@@it tgaﬁr@nep{gr?%%ggp@ilt@étgfﬁ g;?gftera%}y agout 0.1to
0.3 @Est HBerlde élnkg %d‘jl’ﬁ to‘?rt o HHimaNGhg! A5 ERRGA Cﬁven more

enefit conprising
prefelsabapaba@m ﬁBsmgrpmmgbeoda;mobr kgmwkytwelghheéme)anmumhPreferany,

r h 1
one dtosg‘rflst 0 be a%rrglnle{eerlgg%telr 8 y

According to a further aspect, the present invention also relates to method of
treatment and/or prevention of diseases, wherein cardiotonic, hypotensive, anti-
inflammatory and anti-thrombotic substances have a therapeutic benefit comprising
the step: administering to such subject in need of such treatment a therapeutically
effective amount of any of the liquid preparations as described herein. Preferably,
the liquid preparation is administered to a therapeutically effective amount of about
0.05 to 0.5 mg pimobendan per kg body weight of the animal and application,
preferably about 0.1 to 0.3 mg pimobendan per kg body weight of the animal and
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30 effective anmount of any of the liquid preparations
as described herein. Preferably, the liquid
w@e@paswmri on i s adnministered to a therapeuti caPCEP2007/061879
effective anount of about 0,05 to 0.5 ng pi nobendan
per kg body wei ght of the -ahi el and appl i cati on,
preferably about 0.1 to 0.3 ng pi nbbendan per kg body
wei ght of the ani mal and WO 2008/ 055871
applida@dh EE2E0 T@ye kgeéterably 7atmup 0 tatmgpimehendamoper kg body weight of

r ef er abl bout 0. 15 i mohendan per kg body wei ght
the afimal & erkbRa Phe sish ds EpB Aona Sinsee PRk o6 be
adm ni stered per day. As nentioned above, pi m)bendan

is a well established nmedicanment in the treatment 5
As mentiaasaizaves imebenddrld amell(aHrylishedcvagieaswnédn the treatment

of coﬁggglg\{% ﬁ)ig%?ti ??@?C?QHWC%EEQ%S{%%‘& -rﬁfo%%r@og%h%CE dilated

cardighjessthy TIDSMRAC a8y HpiOnate foddunt) EHFasRgeiptotABc DCM, among
present invention directly relates to a method of

otherg.r ERisaegording tora pirenasspeat. dhe mhpeaitt IRVATiON ¢eecdly refates to a

methd}R B ﬂgaﬂn&?{g%%g/édéfeve 8‘rr1ta é% s%f%qﬁ'g op,or having a congestive

econpensat cardil osi's

heart cfail akieo (Yl Pt dj\s/cotﬁpeémd eﬁmyolmatdlimtl Dqlb)ccdjlbtéd Glachilomyopathy
ynpt onat ial and renal _ ische

DCN@hcﬁﬁXmFB%WﬁF'Psfor?ﬁukrtr%&'éFe@SYHtﬂWWﬁg? ep% W%Célf%la and renal
| |

|scheﬁ1‘r1’é;1p %ﬁrﬁgtkl gﬁgﬁggs@hﬁ{) %ﬁe?g}hﬁm%%etém? {o ?élg Idsubject in need thereof

any dafhdveapeuitii padpayaticatst descnedaimerain zannid mommesmgara thlerapeutlcally

effec v%gatl@%l t? ‘ir"FeCH'EnOEP”Q?ﬁ %Souaghgﬂ@r %h%gwffr%b%ﬁ/@q% elﬁ%ctlve amount for
the trEARRRRATHPES akeubod% tWe).9hhg g)fmbb@ndf% pei F@'boég‘%elght of the

application, preferably about endan
animajeandk gpphiestionseprgfarably” abeutadilntd Oafhdngagpmoband@m per kg body

weigfo B0 8; Grlhst SRE Selhdinuns ep oot PRACPERL Ry 915 mo

pimolserRiahoser kg boﬁfb wagiRdsh the driher ape fappilyaticvl Hreferably, one dose
treatment 1s so advantageous in the case of

is to beypAMinigieced Grr €ay dPHoR aclittmeani it elseraduaitagequsngl the case of
[
malntgﬁ%%@g‘rﬂrbg?&ﬁ% ﬁﬁ#cﬂ?ﬁe%%pgpr?é@hggﬁsrf ﬂﬁ”{/ﬁhﬁn% anaesthesia,
shoclesgaﬁnal d:hjatuogast r\mlmlast fovalexampiEy ycaaseseby sasgery, especually
The subj ec} in need of any such treatnent
gaStr%Fﬁsf“BﬁleﬂJr%W Vel RS HANRR, preferably a human or an
animal . The term ani mal as used herein includes but is
not limted to 25 conpanion ani mals such as dogs,
The suibjest igoeeetaf phgsuchaestreest meotisesd abave Isea n@ﬂmtrta,l preferably
a hurﬁ%ﬁeﬁpgpga&}it y t'ILr%%(Feérrg%@fmea:l%%l %éecf)lﬁgrgf{fmcﬁ.@ersl 3 ’[nlg enot?mlted to
comptﬁhi%fn?érﬂmta]/s l@u@l@ﬁs ddgee Ak, gaivel mas Mdmsterd)arRAs&, cifd) goats,
reat nent al so

sheeps or the like. Preferably, the subject in need of such treatment is a dog, horse
or cat, most preferably a dog. However, such animal in need of such treatment also
includes zoo animals such as monkies, elephants, giraffes and other ungulates,

bears, mice and other small mammals.

The present invention furthermore relates to a kit of parts, that comprises
a) a container with a liquid preparation, preferably an injectable solution,
according to the present invention as described herein,
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i ncl udes zoo ani mal s such as nonkies, el ephants,
giraffes and other ungul ates, bears, m ce and ot her
wap@Blsssanmal s. 30 The present invention furthRPCTBP®07/061879
relates to a kit of parts, that conprises a) a
container wwth a liquid pr'e‘@a‘r ation, preferably an
i njectable solution, according to the present
i nvention as descri bed herein, WO 2008/ 055871
b)  Pand EP2EeRAGE 183ftet ntRIdN)g dimel iafopaat('a@dha’eatﬁé diguid preparation,
i ncl.udi n the forrratlonthat he |i.qui reparatj on
pP&8ERH {1 HBGCF ﬂP'&c?OAHW'%n SAGIFIBA, toa@goqrgg nyepyn Is to be
pbw%ref&ésm\héﬂnjbétléﬁ $8. oHﬁ@ﬁ  ToPRIg %"ré\ﬁérbﬂoﬁ'a?nd/or treatment
gectlon s.’c. or |.v.), for e prevention and
eangastive dleaddaiiwstinvdesuiiesttin nged wf such pae\sajmoeclr treatment,

Qsﬁe&ﬁﬁ%&'vsﬁ?aﬁaﬁﬁéﬂ%ﬁseﬁéd PRO®ac of the'ireatment of

an animal, that package |leaflet preferably includes
the information that the |rmbendan is to be used at
In cage @bdke decaiwest oh&m anipial, thajmackpaslgaiigt prstrrably. insludes the

informic eirbé‘t.gtrﬁogﬁrg L efg%aggl LE& Oag @%&J f2Bb¥eritf supra,

m ni ster per

prefemb@i ef atbdut,0. t&m@p@kl@behyeafdlght ammleatlmdn@rewablyf ooe dose
i ndi cation as descri bed abovg\é@Accor ing to a furt

s 10 epagminipiResd Gt i er VoenpRTPLEsadly, dhe sknge Jealit mggdes the

2 qui d preparation. Preferably
Spec'%'nd%aﬁkoaﬁ%eégscdg'fﬁﬁp%é’gbs 75, 7.5 or 37.5 15 ng

pi nrobendan. EXAMPLES The fol |l ow ng exarrpl es serve to

Accorgii fE rhET BBe Golt PRRBIIES SOTPRsaSaifoh 2ol Ho ™ 50 mi, or
250 R qaum@répavaitmnl Phefdr 88 @ﬁ@%h@rrﬁérrbon%@aal ®7517.5 or 37.5
Sol ubility of pinobendan in”the presence of

mg pinahessapr opyl - bet a- cycl odextrin 25 (HP(3CD) at
di fferent pH values The solubility of pinbbendan, a
substituted benzi m dazol, was tested at various
concentrations of hydroxypropyl -beta-cycl odextrin
HP(3CD) and at pH 3, 5 and 7. Kleptose(r) HP
EXAMRelBet te, France) was used as HP(3CD of

The f@l?}ﬁ&oﬂg GEAH A sORRAG: fuﬁﬂ?lsgbgt{ré’ﬁfgtﬂ?gﬂlig A) tl(iW%rit%gwé but the same

dan"was T nvestigate
shoultifo3 6B cainstrued as a limitation of the scope of the invention disclosed herein.

Example: 1
Solubility of pimobendan in the presence of hydroxypropyl-beta-cyclodextrin
(HPBCD) at different pH values

The solubility of pimobendan, a substituted benzimidazol, was tested at various
concentrations of hydroxypropyl-beta-cyclodextrin (HPBCD) and at pH 3, 5 and 7.
Kleptose® HP (Roquette, France) was used as HPBCD of pharmaceutical grade.
Saturated solubility of pimobendan was investigated at 10 to 40% (w/v) of HPBCD at
pH 3, 5, and 7. The solutions were buffered with a sodium phosphate solution. The

sample solutions were prepared using the following method:
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pH 3, 5, and 7. The solutions were buffered with a
sodi um phosphate solution. The sanple solutions were
w@e@passdl usi ng the foll owi ng nmet hod: WO 2008/ BEBBEBFA07/061879
PCT/ EP2007/ 061879 -19 a) roximately 3 m of the
solution under test was pllaced in a 7 ml glass vial
wWth a magnetic stirring bar. b) The pH was adj usted
with hydrochloric acid c) An excess of pinbbendan was
a) adﬁpcbxiﬁﬁla&el;sénml ef Waessq»lbﬁoedmkjer destubas pkeeddn &7bat glass vial
sonlcated jﬁ% . to ensure an excess of
pY" k?e'ﬁ‘é‘gﬂe’i)\%§'rﬁ'ln9 t and nore added if required; d)
b) T'Fﬁe%ﬂ‘ﬂ'a@%dj\ﬁt@d Wltﬁor?éird)éhlé‘nd\@&@r bath at 25C and
stirred for at |east hours. e) The sanples were
c) f Antaxceds 9§ pigolgeRiasnyay/BRdey rTh@eamupI& weas plagedin arneltrasonic

Pl G SEhEeBE Y STnl o brre G R B T REe R R Presen

aaf@Morkl kR4 if RIgRiire@nshi p between the rise in
concentration of P(SCD and the increase in

d)  sdhasamrlgs averginteerchita Walen bath &t 28 eranghslired for at7least 16
SRBHIISI ons containing the target 15 concentration for
pi nobéndan coul d be obtai ned by the use of (HP(3CD)

e) cOhesammés aerefilterededimg0.2Lpm% {Beesyfingeffited) . I n
addition, it was an unexpected observation that the

) sohasPMRIGS wefRAsRANGR D séE'ﬁL&/ed by HP(3CD did not
increase wth decreasing pH, but that at pH 7 the
solubility at a certain HP(3CD concentration was

The reswley aist sipivrY in Rigurat! andl 2, Ithvas burgnisngtyhkoundtthaHdde to a non-

o 3 B T 5 e s
i
solubﬁlﬁ) HFPlrr]ﬁedaBré@Ianp tg‘%lg Sﬁﬁf%see usr%gut%ﬂ Oégé'lhlr]g the target

concehtfationulfat i pimddmnelaoproonid B8 bbtduaa@l bgf the use of (HPBCD)
Conceg%drox ypropyl - beta-cyc| odextrin_ (HP( 3CD Sat ur at ed

aiien tr)r,log?r trﬁﬁﬂ‘rﬁéeﬁd@ﬁe\/@guf%\} |f1| at Was ap upsypected
obsel(/?"((‘cfﬂ ekt AR 3G0lI%, e%ﬂaﬁ%rﬂpggagﬁkggggéj ?LPMH nq}hiﬁcrease

was carried out o
with dé%m% , SR Rh SOAYSH crntHee§d|@|§l|mynatdaJ ekiainat @PBSERconcentration
ure 'The sol utions were
was Iower atp 7 than at pH 3, but higher than at pH 5. The relationship between
increase of HPBCD concentration (by mass) and increase in saturated solubility of

pimobendan was linear at pH 3, but non-linear at pH 5 and pH 7 (see Figure 2).

Example: 2

Formulation Development

1. Level of hydroxypropyl-beta-cyclodextrin (HPBCD)

Saturated solubility of pimobendan was investigated at 20 to 25% (w/v) of HPBCD in

10 mM phosphate buffer pH 7.0. The study was carried out on three different batches

of HPBCD and each solution tested in duplicate (see Figure 3). The solutions were

prepared using the following method:

a) Approximately 3 ml of the solution under test was placed in a 7 ml glass vial
with a magnetic stirring bar.
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30 prepared using the follow ng nethod: a)
Approxi mately 3 m of the solution under test was
web@sesssrn a 7 ml glass vial wth a nmagneti c BCI/EPI00Y061879
bar. WD 2008/ 055871 PCT/ EP2007/ 061879 -20 b) An
excess of pinobendan was added. The sanpl e was pl aced
in an ultrasonic bath and sonicated for 5 mn. to
ensure an excess of pinobendan was present and nore
b) aBdexkcets oépimolezhdan) wat addedpl les sampée whaedatdadinan ultrasonic

ter bath at 25C and stirred for at least 1
hBeiandisoniRetecRp Pans &NFiTe efbess g mOBe R YBR Present
SYRH Msefdddetrif recgﬂrea.he sanpl es were assayed by HPLC.

A level of 22 to 24% (w v) HP(3CD was chosen for the
c) fdhendamplensvarenpaced nyaovater @t 25 °*arand strred/fed at least 16
pb It%endan. 2. Gsnolality: An isotonic solution was
r g@ired for the fornmulation. The fornulation with 24%
d) (Th¥)santiésWeranrerta uﬁ%}g)b.@ss;@quDbta‘gfrmEeh!iﬁ_dr.an
osnolality of 287 nOsml Kg. Sodium 15 chloride was
e) adbesamplenwesagesayes @é%ﬁ'—&}-i ty to 303 nOsm Kg.
Saturated solubility of pinmbendan 0.75 ng/m at 24%
(wv) HP(3CD were investigated and results were
A levelon2e esl 244 hwhhasrpEDr was @hbeas féhibe feemeldlidhs comprising 0.5,
suppl enented with sodiumchloride. Results are shown
0.75 and FiOgmeanpimpbengdaBunt of sol ubl e pi mobendan
dramatically decrease fromabout 1.23 ng/m to about
0.71 mg/mM . 20 3. Physical Stability: A sanple of the
2. Osfriotaltyf or mul ati on conprising 24% (w'v) HP(3CD, 0.75

i mobendan, hate bu

, /m pi .10 _nmM phos ffer, pH 7.0 was
An isgNiCes Ml MBS GRS iornthggprrﬁ@@tlo'ﬁnvﬁpﬁ formdlatiorhwishiaage (wiv)

§ I [ [ r t :
HPRCES ol £3 e B355pief; bureh Aol 4 ol of 267, mC3ko. Sodium
chloride sesss addéditd irdréase #fd esmolxityatnd3e8 he®sinviig Weatusatetiagolubility

changes i n_appearance and sign of precipitation.

of pingoRakies 0-A5Appelr R dndv) MBPSPowess irmeétig@ie_daandg?esults were
compgf%og}/vggftﬁ&/@ gornﬁllat%Ast fiat Welhg'n%? sE}B&eﬁ#&n‘B&é Wn"Sbdium chioride.

Results are shown in Figure 4. The amount of soluble pimobendan dramatically

decrease from about 1.23 mg/ml to about 0.71 mg/ml.

3. Physical Stability:

A sample of the final formulation comprising 24% (w/v) HPBCD, 0.75 mg/ml
pimobendan, 10 mM phosphate buffer, pH 7.0 was filtered through a 0.2 um syringe
PVDF filter into two screw cap class vials. One vial was stored at room temperature
and the other at 5°C. Samples were assessed initially, after one and after two weeks
for changes in appearance and sign of precipitation. No changes in appearance and
no sign of precipitation were observed.

3. Filter studies and Autoclaving studies:

A) A sample of the final formulation comprising 24% (w/v) HPBCD, 0.75 mg/ml
pimobendan, 10 mM phosphate buffer, pH 7.0 was filtered through three different
filters (Fluorodyne® 0.2 um (Pall); Durapore®, 0.22 um (Millipore) and Supor® 0.2
um (Pall)). For each experiment, 30 ml of the test solution was placed in a 50 ml
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30 A) A sanple of the final formulation conprising 24%
(wv) HP(3CD, 0.75 ng/m  pinobendan, 10 mM phosphat e
whegoBess87pH 7.0 was filtered through three di fPEr/EP2007/061879

filters (Fluorodyne(r) 0.2 pm (Pall); Durapore(r),
0.22 pm (M| 1lipore) and Su 1r(r) 0.2 pm(Pall)). For
each experinent, 30 m of the test solution was pl aced
in a50mM WO 2008/ 055871 PCT/ EP2007/061879 -21

syringey anddbeearfdradaethroogit eoh trhlircugblden hausingha 4dinder membrane of

QuUSII 47 mm nmenbrane of each type.. FiJtrate
each Biio FAafr BB e eed se es At iobains 123 %5, 20, 15 and
25 mp-ant0an&fyz880t0 48 PimcHthdanatymeft t ol ESajd P aREaBimobendan

content. "No change in the pinobendan cont'ent was
contentweameepsused éercgadh filtesisysigst.em 5 B) A sanple of the

final formulation conprising 24% (wv) HP(3CD, 0.75

ng/ M pi nobendan, 10 nM phosphate buffer, pH 7.0 was
B) Afddrhsieedr the amah férriuldti mh i} eTPEOD, 10 |
) Afddrhisieess thy aing @rn@uatlcﬂhsdtfﬁ\‘{%n?z@g(w} ﬁ'i(g,tohﬁi mg/m

~ filtrate was autoclaved at 1 r 30 mn. .
pimobersiaing 4 Oami! pkosphate hufeyurte 790 wasl fitesed trbLigh o2t pofsyringe

PO THREPRYLAR MR a0 RchER, B GRT 8T Tl b odnERisuts ave

showhh@ Figurallsatden a GafalPenfiin® dfayestadEieimas oBserved when the
Manuf act ur i n? process 15 The manutfacturing process for

formulationpvag artadaiedo T heileeg! Was YRV deW addpeisatesi thgt i feanulation
can b@%t&l é)da__ndan, is: a) Weight the HP(3CD into the
manuf act uri ng container; b) Add water to
approxi mately 60% of thE&xaimple: 8ol une; c) M x until
HP( 3CD di ssol ves usi ng g{neti c stirred or paddle
stirrer; 20 d) Add M?é‘ug%%’i‘g%?ﬁ%ﬁents, transfer
with water and m x until dissolved; e) Check pHto
ensure that it is close to pH 7.0. Adjust with sodium
The rhgrrfastudag @rocdysdioothe preiparaticindofi final ésrmulatibn ¢gmpdsing HPBCD
pi nobendan, transfer with water and m x until
and pHNeRYNdAHIS: g) Make to volume with water; 25 h)

3 e R tib R RTayBRRRG b = 1)

b) Add water to approximately 60% of the final volume;

C) Mix until HPBCD dissolves using magnetic stirred or paddle stirrer;

d) Add the buffer components, transfer with water and mix until dissolved;

e) Check pH to ensure that it is close to pH 7.0. Adjust with sodium hydroxide or
hydrochloric acid if required;

f) Add pimobendan, transfer with water and mix until dissolved;.

9) Make to volume with water;
h) Filter the solution and dispense into vials;
i) Autoclave the vials for 30 min at 121°C.

Example: 4

Liquid preparations

mg /10 ml




Exanpl e:

4 30 Liquid preparations
2008/ 055871 PCT/ EP2007/ 061879
wao-00810538ri on # 1 Fornul ation # 2 Pi nobendan 1PCT/EB2007/061879

A ng/10mM WO
-22 Nuateri al

Kl ept ose HP (HP(3CD) 3000.0 3000.0 Citric acid

nonohydrat e 200.0 200.0 NaG4

0.1 Ng.s.

ad pH 6.0 g.s.

ad pH 6.0 Disodiumedetate 5.0 5.0 Water for

i njection g.s.

to 10 mM gq.s.

to 10 i

B) ng/10 ni

Matefiak eri al For nmul at
1{'\ 7 '—'\ l(l nnf ose

iIFermiulatiénrinul at i on

HP / I—ID/ Qf‘n\

P'mowad‘gen 0.1343 (

19343 phosphat e dodsg

j Pornulabiosy vl 2n
26000 2400. ' i

c7aﬁydrat e Sodi um

KeptgL W PEETLS) 097

b 5 phosphate difhy
3‘606%{0 m qg.s. to 10

e vater
anOa?:) my/ 10

Citric Mbtcﬁﬂ‘nloﬂbhvﬁm’et@“ at
10 7.5

ept ose

i200.¢f 1 Forrmul ation #
HP_(HP(3CD)

26000 2400_0

0.6 nobendan

Disodium

NaOHhQeMbgen 0. 1343 (.1848 pigfoephat e dodelchByad 8He6.80di um
Disodti AP E™ & 097455, 0975 5.0
Water for injection g.s.to 10 ml g.s.to 10 ml
B)

mg /10 ml
Material Formulation # 1 Formulation # 2
Pimobendan 10 7.5
Kleptose HP (HPBCD) 2600.0 2400.0
Disodium hydrogen 0.1343 0.1343
phosphate dodecahydrate
Sodium dihydrogen 0.0975 0.0975
phosphate dihydrate
Water for injection g.s.to 10 ml g.s.to 10 ml
c)

mg /10 ml
Material Formulation # 1 Formulation # 2
Pimobendan 10 7.5
Kleptose HP (HPBCD) 2600.0 2400.0
Disodium hydrogen 0.1343 0.1343
phosphate dodecahydrate
Sodium dihydrogen 0.0975 0.0975
phosphate dihydrate
Disodium edetate 5.0 5.0
Water for injection g.s.to 10 ml g.s.to 10 ml

D)




phosphat e di hydrate Di sodium edetate 5.0 5.0 Water for

injection q.s.

to 10 mM gq.s.
wWQee8NsB3B71 PCT/ EP2007/ 061879

to 10 m
-23 ny/

5 D W
10 M MEBEPZN7/061879

Formul ation # 1 Formulation # 2 Pinobendan 10.0 7.5

Kl ept ose HP (HP(3CD) 3300.°¢

3000.0 Di sodi um hydr ogen

17.6 17.6 phosphate dodecahydrate Sodi um di hydrogen

8.0 8.0 phosphate di hydrate Methyl paraben 20.0 10.0
Propyl paraben 5|0 5.0 Disodium engf/at@nid. 0 5.0 Water
for innnnfnnnn to10 m O:-S- to 10 B /10
Matetigk er i al For nul af] F(?ﬁ"#"i“?ﬁ%l ati on @rwﬁ&eﬁﬁén
PO e s 1| FoShotnar s aodscansdy 2ba. sodom
KIept@%éWH@r(w%ﬂCB) O 8.|@30ptsphat e dehydr at[e3@G@di um
edetate 5 0 Mter for infection glis_to 10 M ¢ s
Disodiyn hydregerns 17.6 17.6
phosphate dodecahydrate
Sodium dihydrogen 8.0 8.0
phosphate dihydrate
Methyl paraben 20.0 10.0
Propyl paraben 5.0 5.0
Disodium edetate 5.0 5.0
Water for injection g.s.to 10 ml g.s.to 10 ml
E)
mg /10 ml
Material Formulation # 1 Formulation # 2
Pimobendan 10 7.5
Kleptose HP (HPBCD) 2500.0 2300.0
Disodium hydrogen 17.6 17.6
phosphate dodecahydrate
Sodium dihydrogen 8.0 8.0
phosphate dehydrate
Disodium edetate 5.0 5.0
Water for injection g.s.to 10 ml g.s.to 10 ml
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WD 2008/ 055871 PCT/ EP2007/ 061879 -24- CLAIMS: 1. A
liquid preparation conprising an etherified

weymBosESxt ri n derivative and a substituted  PCT/EP2007/061879

benzi m dazol, wherein the etherified cyclodextrin
derivative is 5 selected f4#bm the group consisting
of : al pha-, beta, and gamma-cycl odextrin ether. 2.
The liquid preparation according to claim1, wherein

CLAIMBe etherified cyclodextrin derivative is

hydr oxypr opyl - bet a- cycl odextrin. 10 3. The liquid
preparation according to claiml1 or 2, wherein the

u it n
ApkaL dphrapraamRIR) o Maraendgfosgam denvtve and 2

sustibded t beorimidazaly u/gher‘ﬁmr dbe. eJLrErmedlecllodthrm derivative is
reparation accordln any f al_ms 1to
SHERBR Ao Rotio B S uRLEET RlePer Bl vt BT fyclodextrn

ggervati ve contains about 15 to 70% (w v). 5. The

l'iquid preparation according to claim4, wherein the
portion of the etherified cyclodextrin derivative

FOLY; blrc]js ﬁgﬁtio%o%é%éaﬁg’t@"@léﬂn 129vh%rel-ﬁht?1el étﬂ@ @ed cyclodextrin

prep rat accor anyone o

adrivagive i hedroay piopyl-befa-sdisdaxtrii.ed benzi m dazol
contains about 0.005 to 0.15 % (wv). 7. The liquid
preparati on according to anyone of clainms 1 to 6,

e dhtfs}lﬁggfﬁloﬂr SB@ér@reqo'?ofHéﬁﬁef GOBPIWAERin the substituted

phar acceptab carriers, excriplents
lamnﬂmrdaszal tis pignobEmelain; caui Majrramuamloacmxdablel isgltt aerivative,
7, wherein the preparation is

m&ﬁ%ﬁ feor @r@ grug-ltﬁgrqqf ui d preparation according to

anyone of clains 1 to 8 wherein the preparation has
pH val ue of about 6.5 to 7.5 and an osnolality of
‘B liguidgueparatis0RAeOsANGde anrre 08B 711to 3, wherein the portion

(I)DfQT /e Ee'ﬁ%eo q dO c§o709extr|n gerlvatlve contains about 15 to 70% (w/v).

The liquid preparation according to claim 4, wherein the portion of the etherified
cyclodextrin derivative contains about 20 to 30% (w/v).

The liquid preparation according to anyone of claims 1 to 5, wherein the portion

of substituted benzimidazol contains about 0.005 to 0.15 % (w/v).

The liquid preparation according to anyone of claims 1 to 6, wherein the
preparation further comprises pharmaceutical acceptable carriers, excipients,

and/or salts.

The liquid preparation according to anyone of claims 1 to 7, wherein the
preparation is isotonic.

The liquid preparation according to anyone of claims 1 to 8, wherein the
preparation has pH value of about 6.5 to 7.5 and an osmolality of about 280 to
300 mOsm/Kg.



10.

10. The liquid preparation according to anyone of 1 to
9, wherein the preparation contains one or nore

WG 008akisel preservative/s. 5 11. The |iquid preper/BP100TI061879

according to anyone of clains 1 to 10, wherein the
preparati on conprises about2d a) 20 to 30% (ww of a
hydr oxypr opyl - bet a- cycl odextrin; b) 0.005 to 0.15 %
(w w) pinmobendan, a pharnmaceutical acceptable salt,
derivati ve, netabolite or pro-drug thereof; 10 and

erein the the |liquid is adjuyste
PO HouRupippelaiandraing P Ravdadat 15is00: bhstan e préparation
RN EDnele mEFé?swtafBI’é 6ré§e¢@é’cr\/@?é on according to claim
11, wherein the liquid preparation further conprlses
0.025 to 0.075 % (w v) of one or nore stabilizers.
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12.

13.

14.

15.

16.

17.

SrlepREdtion) cathgssdsvautt he etherified cycl odextrin
derivative in a solvent, b) adding the substituted

benA)ni dablo 3&twévsel atyawxyprapyhbata-eyaedsxtring (a)

and 5) a%qﬁs r{g 478 o g/f/ ep %tbl@nagﬂe r?érrﬁf%c(egjﬁcéloacceptable

obtai'n the Iiquid prepa

aqueous s;zlltudenvatlvaewl@olpemmda@meﬂéasfg to cl ai m
wherein the solvent i s wat A et ho

Fid R TS qfrH\ﬁeﬁgv@nlsofadw%%ﬂecabwv%t% 78 and the
SQRRRYY ¥ eS80 14 30b WiGSHAKRY [ i ng the st ep:

tering to sard subject™in need of such
treatnent a I|qU|d preparati on accordlng to anyone of

gﬂ&%g@jqigtré)%alréng}rg?p&%g}rdigsZtloﬂfgla%nltL Ui IQtﬁleahqwd preparation
ﬂﬁﬂb?@@ﬁlﬁ?lseéﬁ 025® 316%5 %S\W 'of‘@né‘br%&b@té@h?@rsa
veterinary nedici ne. WD 2008/ 055871 PCT/ EP2007/ 061879

-26 18. Use of a liquid preparation according to
Rry%eessoffor%lrgéjlﬁn& atll%u%d? p];eor;ariafiqé.)r$ %E(isc%iin%r to érq o 81ncla|ms 110
12, comprising the steps:
a) dissolving the etherified cyclodextrin derivative in a solvent,
b) adding the substituted benzimidazol to the solution obtained in step
(a) and
C) admixing the mixture obtained in step (b) to obtain the liquid

preparation in the form of an aqueous solution.
The process according to claim 13, wherein the solvent is water.
A method of treatment and/or prevention of a subject having a congestive heart
failure comprising the step: administering to said subject in need of such

treatment a liquid preparation according to anyone of claims 1 to 12.

Use of a liquid preparation according to anyone of claims 1 to 12 as a

medicament.

The use according to claim 15 as a veterinary medicine.
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18.

19.

20.

21.

22.

23.

5 19. Use of a liquid preparation according to one of
clains 1 to 12 for preparing a pharmaceuti cal

W@ 9p0sisri on for the treatnent or preventi on OPCT/EP2007/061879

di seases in a subject in need of such treatnent,

sel ected from anong the i nd&at i ons: congestive heart
failure (CHF), acute CHF, deconpensated endocardi osis
(DCE), dilated cardi onmyopathy (DCM, asynptonatic
(occult) CHF, 10 asynptomatic DCM naintenance of

G505 AR bRt g3 ANG aknGier B ST 90 ifebion or
dial and renal ischem a. 20. The use according

to claim 18, wherein the subject in need of such
treat ment is 15 a horse, dog or cat. Use of a

pogta il R R i) %ﬂ%#%zﬁe”éﬁ%ﬁﬁef i8d%0pt Fépating =

pligaidBe0ticanedMposition G0t ithd tRfatment kir GsrevbatOM@f aiseases in a
congestive heart failure conpri s;%gdct he step

st 81 greasy of osieeh dr%ajme@ét SBH?C rm §m§3lﬁ19 the indications:

AERRIRE el AL R, R SEE T R ondleardiosis

@CE), qudithtpd epearaiiomyogmhpr diD@M t)o asymp&)mﬁn@l doosulf) CHF,
to 12: and package | eafl et including

RFHRRAAISN d@]@t MRENARE] Pr éﬁﬁ%ﬁ%‘a”arl £UQQS'°Be anedy renal
%&’fuélmfdﬂ‘h é'ﬁﬁde%‘fhe@éﬂﬁ{oékr SALIRildfonc 9B reVe)éocardlal and

eart rein subj ect ’i"n need of Suc tion
@nat isehemimt .

The use according to claim 18, wherein the subject in need of such treatment is

a horse, dog or cat.

Use of a liquid preparation according to anyone of claims 1 to 12 for injection or

infusion.

A method of treatment and/or prevention of a subject having a congestive heart
failure comprising the step: administering to said subject in need of such

treatment a liquid preparation according to anyone of claims 1 to 12.

A kit of parts that comprises:
a) liquid preparation according to anyone of claims 1 to 12; and
b) a package leaflet including the information that the liquid preparation
is to be used for the prevention and/or treatment of congestive heart

failure in a subject in need of such prevention or treatment.



