WO 2008/055871PCT/EP2007/061879 LIQUID PREPARATION
COMPRISING A COMPLEX OF PIMOBENDAN AND CYCLODEXTRIN
wBlRELD:EE/MINVENTION The invention relates to the field of mediginesdfosisTe
particular, the invention relates to novel liquid preparation comprising a
substituted benzimidazol, preferably pimobendan as pharmaceutically
TGRS CORA PERATE OB ATKG ROVIND OFRPFEEE (N \VENTHORAPIAShefdapig ar iy
well-known compound for the treatment of congestive heart failure (CHF)
originating for example from dilated cardiomyopathy (DCM) or
decompensated endocardiosis (DCE) in animals, especially dogs (WO

0 iImobendan is also approved as a drug product for
FiEL@a&ﬁé%%%s%ﬁ}(ﬁgatment of humans.

The Piraobendatdtss- thhifar digid2e(4rmaethiovey pime pakididaoe tizmdaroiesb yBidtes 1o
=, 3(2H):- i@i in is disclosed ] 2.B-008 herein
nove P e o TR S0 SRR i ooty ayeterasly
pimobfreday amphivseabeditabPaatiyeTosPanddnVO 2005/08467,
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

BACKg el D0 Rif. THE SiN&hiHEOM administered by the oral route twice
PimoBiaitarekne JiguitRigRasatiosbaampsising piBahendan isavailabie Hiar failure

order to achieve an immediate onset of action for all the innovative

(CHRhARiRGHS HentIREPkL 08! alvige Gale suarsHtol PaPdhfsrdpcompensated

endoddmipsy AATERYhe i ARndAHs GalloUiBds ePROaLONS/HEBAITOP Mobendan is
formulation is required to a&minist&r a dru‘%\%oduct by thg i.v. / s.c. route
also ?&%‘iﬂ‘(&ﬁh%ﬁr%ﬁéu&@ﬁﬁ’ﬁ& AforHHRHBRS IS ABRERL BEBHE 8% ent are

neither acceptable nor state of the art due to the risk of severe tolerance

: roblems. 08/05 PCT/EP2007/061879 - 2 - Solybility i
PimoBE Bl s AT R SaAFA BROBHE TS Loy o B oeH g et
3(2H spnificentlyrisip e detopd $dotan3E-Rav80Er 387, dleemiical ciabdytdaal dpjuttdarence
e ed sa ;Q?} e tion with a reasonable shelf-life cannot be
s ggﬁ%\%d%]n a&ﬁt%%%@%%al tolerance of such a formulation is very
poor. This is due to the fact that the target dose would require a drug

concentration in solgtiomwhich can only be achieved by a pH of about
pH3 and lower. The reguirad concentration in solution exceeds the

solubility of pimobendan in! atg:,t;\p\),/()qdfactor about 250, a factor of 1 to
1000 might be the maxinjum TEquifed m@éége[&gg&ggtain etherified
beta-cyclodextrin derivatitfes &k, h to aprOve solubility of sparingly
soluble drugs (W085/02767). Howevet, in W085/02767 only the use of
etherified beta-cyclodextrin derivatives up to a concentration of 10 % is

ri i I rifi seyel in_deriyati
A o B B TR T Sehan ag
subsianeee YEAIkRe WayBaly hersadstrbye MEPHBE. Moneirinepdg000 ml. At
pH 7 IRETRHRIONS BFeRAbSEHERICI ARG RIOPRIZURD 9bliquid preparations
comprising pimobendan, or any other substituted benzimidazol in
therapeutically effective amounts of up to 5 mg/ml, preferably of 0.5 to 3

The INB4RINEYEH HopRa RietemBbly 1REbLPaI0 dubc @Y. RSN eRIOREIRRO WP Shration

least pimobendan . ) . , .
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 Lv. / s.c. route to either
humans or animals, formulations with a non-aqueous sclvent are neither acceptable

nor state of the art due to the risk of severe {olerance problems.
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20formulation 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
wpresenrsssvention was to provide liquid preparations compriSFgraEr2607/061879
substituted benzimidazol, preferably imobendan as pharmaceutically
25active compound. The objective ufiderlying the present invention was to
provide a pharmaceutically acceptable solution comprising a substituted -
benzimidazol, preferably pimobendan as pharmaceutically active
compound. 30 Another objective underlying the present invention was to
Solulplitvidesinjexiabledotittions capeniding arstistitbtetHaeszintidazof, pimobendan
e d m Iy, active compo
s S[@%I\%/Iﬁﬁgﬁ%a flf%t %s ajc[t?glfl%rg %W %&éé\%d)é@ a P%ﬂc s%J[ar%it“c}/ i solution is
reducgshgsrishag arﬁ'éih@rm@@twmw@xmmaemam @!m;lfdtfmmabmﬁaa achieved. in

add.twﬁﬂ@@@égt%'ﬂaraﬁesQ&ﬁel?cﬁ%tfm% nasvh?sr% ygo%ﬁh%rms i e fo the facs

cyclodextrin derivative is selected from the group 5consisting of:

that thetkaranl ReaaIdpcIoaiain ciher corPaHERdRNtR SR|ulibprapiamsm only be
achic¥d8 HPH -2 Qbonr hHE SeeINEasPerhdNRIGIPHRI QUABE R BIIBFERS Riution

producing a liquid preparation as defined above, comprising the steps:

exceﬁ%}*&ﬁs%’w%tx BIRSRRAFBCIB A e AR ﬁfaag@%aﬁ%)aaaﬁw of 1

to 10DIMARENGALGS aBRRANNACRUIGRIlY Aeeepiable salt thereof to the solution
obtained in step (a) and a) admixing the mixture obtained in step (b) to

obtain the liquid preparation in the form of an aqueous solution at a pH of
Certfinb ¢thdriicth tem hiloarpech m@neéa\m@vgi@dr@bwdt@rmpfav@rb@mbimy of

s S SRS DS NN ARIELPIE e vso o
etherified beta-cyclodextrin derivatives up to a concentration of 10 % is described. A
molar ratio of drug to etherified beta-cyclodextrin derivative of 1:6 to 4:1 was thought.
The solubility of flubendazol within the above given ratio was only increased by a
factor 30. However, those formulations are not suitable for the preparation of liquid
preparations comprising pimobendan, or any other substiiuted benzimidazol in
therapeutically effective amounts of up to 5 mg/ml, preferably of 0.5 to 3 mg/ml, even
more preferably of 0.5 to 1.5 mg/ml. As mentioned above, at least pimobendan
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
accepiable solution comprising a substifuted 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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20 preparing a pharmaceutical composition for the treatment or prevention
of diseases in a subject in need of such treatment, selected from among
the indications: congestive heart failure (CHF), acute CHF,
decompensated endocardiosis (DCE), fljlated cardiomyopathy (DCM),
asymptomatic (occult) CHF, asymptomatic DCM, maintenance of
cardiovascular function and/or renal perfusion during anaesthesia, shock,
gastric dilation, volvulus, 25myocardial and renal ischemia. In a fifth
ShdpARNKere is provided a kit of parts that comprises: d) liquid preparation

a i ve; ackage leaflet,including the information that .
mthgeqi%gu{;c% %%i%gg%ﬂ% s?%o%b!%v %ge% ib%’lqe %@%@ﬁf@aﬁ%@%ﬁ%ﬁﬁtethe“ﬂed
Cystederjestivietieaiitvtaitnd i pisubjertdamerdanfduhnprexention Qicceptable sait

0 PCT/ER2Q07/061879.- 3 - DESCRIPTION
th%@m%ﬁ@ﬁl%%%‘%%%%%%ti%&o ﬁgrﬁgur%%\/%&ﬁréss felAsH tifee group
cagistinedoforipitiar obpimobed demnansubgtitudect Bib enpisnidazoWhaain the liquid

agueous solutig _i [ rious concentrations of the etherified
P cgclodextﬁ?l der%gﬁﬁ@?ﬁ?ﬁ%%ropyl-beta—cyclodextrin (HPBCD) at pH 3,

5, and 7. Figure 3 shows the saturated solubility of pimobendan, a

lnsg@%gg;&df%’%% iﬁ'?eﬁ' I ueous solution comprising various 20
to 25 % (W/v) o tg_]e_ eth%rfﬁeéfo %?/%%gea;(r?{r?-cc%ﬁv%ﬁ erOdugng a’liquid preparation as
defiparosgprepAetisiegdhsdertm (HPBCD) dissolved in 10 mM phosphate

buffer atapHhisbiaHE e hadrgithe-salaBh SUHPLIN:Af Rigbsndan, a

substituted benzimidazol in 15 an aqueous solution comprising 24 % (w/v)

of the ethlerifsti8y RITRET e RiafvRIFFa gL b egcepExblr-asl thereof to
(HPI3CD) dissabiatidn dftambphesphateapdffer and sodium chloride at pH

7. Fi% r ws.the effect of autoclaving on the soluple formulation o
of pimobzn%cgﬁﬁ,%ﬂgégﬁﬁsqﬁ% [égdatg)éaanﬁz}ferﬁir a%%%.p[S%éﬂe#ﬁ@s@?p%ﬂdoﬂﬁ%ar ation in
Invention BRfdRENhef émpadirienssiotienebeasidntfifetotibh. it shall be

noted that as used herein and in the appended claims, the singular forms

"a". "an”, and "the" include plural = .
In a thn%naspec \ ttlpuare is provPc!edaa liquid preparation as defined above for use as a

medicament.

in a fourth aspect, there is provided the use of a liquid preparation as defined above for
preparing a pharmaceutical composition for the treatment or prevention of diseases in a
subject in need of such treatment, selected from among the indications: congestive heart
failure (CHF), acute CHF, decompensated endocardiosis (DCE), dilated cardiomyopathy
(DCM), asymptomatic (occuit) CHF, asymptomatic DCM, maintenance of cardiovascular
function and/or renal perfusion during anaesthesia, shock, gastric dilation, volvulus,

myocardial and renal ischemia.

In a fifth aspect, there is provided a kit of parts that comprises:
d) liquid preparation as defined above: and
e) a package leaflet including the information that the fiquid 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.
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25 reference unless the context clearly dictates otherwise. Thus, for
example, reference to "a preparation” includes a plurality of such
wprepanatens, reference to the "carrier” is a reference to one e mEsEers7/06187¢

carriers and equivalents thereof known to those skilled in the art, and so

forth. Unless defined otherwise, all fethnical and scientific terms used

herein have the same meanings as commonly understood by one of

ordinary 30 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
DESOHEWISH! iyRhe-rersiarEskillenlin the art, therefore, the term "about" was
Desct lg}l{%ﬁd& i%m !gﬂe description. Although any methods and materials similar

of cquuvaueﬁ‘ﬁ%@e described herein can be used in WO
Figur2e08/08687 QP@ITaﬁEPZb@?m{h@t@d Jso b jiyacticepon téstimtpof the substituted

benzf?ﬁﬁ?ﬁgi gﬁe% ﬁDSO‘U?f%%ﬁH B?]et dﬁﬁﬁir%‘i& Ce\famﬁrbgcé[ﬁé %%{% cf the

describe ations rientione rein e incorpo ereln
etherr&@emyo@ﬁmﬂme plaposiy of tederitine pylcodisclogigithdrisubis RGeS, a'g pH 3,
5 a Sxpplents carriers, and methodologies as reported in the publications
’ WhICh might 5 be used in connection with the invention. Nothing herein is
to be construed as an admission that the invention is not entitled to
FigurBSSRIRSHED SRt QR BIIHIHE Y PRRHENERNDE < ioditei B8 WEM Hidazol in
he above technical problem'is achieved by the description and the
an %@ﬂ%dﬁ@éﬁ@c%@ﬁﬁ@d ifRtiRsslaftfs IThepréseftityentiomss etherified
cycloBBREmh QA NAHEIHERRS ABBST AT FoRei RRas cHinBshiRetitFo m
between the rise in’concentration of hydroxypropyl-beta- cyclodextrin
phosphpig bpifeadigtherified cyclodextrin derivative, and the increase in 15
solubility of pimobendan a structurally member of a substituted
benzimidazol at a pH of about 5 or 7. Solutions containing a target

FigurgshebRWEHES A EIRMEEHRIRTEY HRIMPBEBYEs. AgHILBUIab RV AN ERRO! in

an a@ﬂh@sU§@LﬁfdﬂPcnﬁQ)ﬁ@m@eQHaé@m@mwﬁ@%ﬁéﬁ@amﬁ%ﬂa&mﬁ derivative
about 20% ;w/v) to up to, 70% (w, ﬁé\g of the final formulation. Figure 1

hydropaioay-friericdeds it Pr%%?@@%ﬁdﬂsh@pmé‘/l%@“a*e buffer and
sodivepreasitatignef 20 more than 20 (w/v) caused in a significant increased
solubility of pimobendan, which is used in an exemplarily manner for a
substituted benzimidazol. In general, by "(w/v)" as used herein is meant
Figurevighbefsstilestdies peavalumeni e thisad piieparition/farowletiom@stndan, a
substefuﬁe tan, r'xtz was an ynexpected observation that the solubility
Ancement achieved by HPpCD did not decrease at an increasing pH.
Solubility of pimobendan at low pH values was in principle higher than at
Detaiggg@éég_‘ \@Hetﬁ tﬁg'%gﬁﬁbwé‘s already known from WO 2005/08467.
ns comprising the etherified cyclodextrin
BeforgdhesivdeiPBOs(Sed Figihreet). imM@udveriithimbiscnmedsimrisngheis herein
and !F?Yﬁésﬁggérméc? Oalhe splubdity olpirgahendan al pH 5in hepresenge plural

was significantly reduéed as compared to pH 3. Contrary, at p

refereﬂﬂ%%ﬁ?@nﬁﬂpdmtﬁesb@méw ﬁ%@tﬁgq‘fﬁ@é@ﬁw%@ Hﬁb@d% §w@anﬂ§ference
to "a Rigierinan- WEkRRBOBRBAMY Gf &RRAGHOSLEAAs Jarthahbll . tF@e'carrser“

relationship between increasing HP1300 concentrations (by mass)

's a relereace IR QaRIAIEPLBIGRING o1afirh BB Nl RFfeRlr CHILW‘@BD?S@ skilled

in thehar;linearsy piti. (Begekigisidbdl behbighes the conseRHREAR Qientific terms
HP13CD the hlgher the SO|UbI|I§/§ %)lmobend%?n This non |near effects

used ARS8 ARHCFRESPGI S SR OF ABRCREN reisdBB ViR OF ordinary
skill imeeelentfoy thisigreparatioentbliqoedoprgpakitignet pimgbendanyaiuasynay vary

ther, substituted be Z|m| zol com rsm the eutica fective
by 1 %rrr}%u/ﬁts less osgbg% ed |g§Pe 158 O t%%rvwse B{/%e 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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Thus according to one aspect, the present invention relates to a liquid

preparation 10 comprising an etherified cyclodextrin derivative and a
weulsstistad ibenzimidazol, wherein the etherified cyclodextrin glerjvative ig1s79

selected from the group consisting of; alpha-, beta, and

gamma-cyclodextrin ether. The term 4Ii“quid preparation” as used herein,

simply means that the majority of the 15 preparation is present in quuid

. The te eparati n as used herein |ncI des ny form q
the P L 5L CSUA e A8 WIER 2L LAY R b1 L peRGB Al e g Sevices. and
maiepeé@aaélorm ojimam&):bm thé fpmjhefaac;smspﬁasmmetjl%z@l&p%ﬁ%ﬁhcerporated
y B rsed system” i eant in ene alter stem
hereiR %tf r@feye S IRE t}/r ose 0 |bm gif%r%s ﬁp%e%%lé%staﬂces

sting o Or moré phases m w
exmgﬁ;’:ﬁ@tﬁe)@@?ﬂﬁ@y alnﬁd@mhqeﬁ@ oieothsr Wmomﬂdlm@manc&@m@m&ymght

b6 u&@%%%?ts&%@}hgcwgml%ﬁq MG ARG M9 R @'881358 s %%I]t'l%ed as an

particles in a liquid. Preferably, the preparation according to
admigpi@ntioalisheniayesiter sormloaniier T@r@*@i@mﬁy%mmafaﬂmmramewﬁse of
prior fRJEHARREVen more preferably, those liquid preparations are aqueous

solutions that are suitable as injectable solutions for iv. and / or s.c.

application in 25 animals. The term "agueous solution” as used herein,

The SHmpbrMeans thebieemaiaiy ofrittcpreRasainisinsosent Hadlistolesq the
form. The term non-alcoholic aqueous solutions as used herein means

@mb%'é@%mé%ﬁbﬂaﬁt?élﬁ?&'éhfﬂ% &l@ii8Solved form but do not include alcoholic

or other organic solvents. 30Thus according to a further aspect, the

resent invention rel a ueous solutions therified
The Bl R R A aE D Aot L O e P NALG b i noninear
relatietiséified:dgtiodesdriaaterivtativei ie seétectenh fomriiergrayip bodsistiineopli-beta-
Ipha-, gamm extrin ether. Pr ferab thos
cyclod R e R e st A CBORR o AN om e fifdngsgase in
solub#isiutibparfobevdandsy/ ectrua:m@pplm@mmmcﬁmmalﬁsmummgm:MUsada pH
or.t ep tion of inj ctables utio sfor V. /o S.C. lication in
of e e, Ao e BRSPS R BRI o7 abour
0.5 tonbmdﬁg/bwmwnbﬁdmtﬁdittealbmhdoem}@T@Qmmhmlﬁmrms of more than

o therified xtrln d yatives.a rein me
1o A’%h bg)( ?aaecoyc ({)gg)(/ﬁ‘l ore%Fgferz{%Iy c@tﬁ%%h r?luﬂl% Grmutaton. Figure
1 tea&@@semm)am(fmmml)amavvhllmﬂneermlduelsuﬁ{ areimpdiOxyahatniration of

t fth d R t s, A :
O T T
is usehith the eesidydsriy areaiydrokyethykubaditaispropylzenidszol. In general, by
“(Wiv d”’é@ %%Q%erﬁ’é( F;WQ%%BHP%%R?%?‘C e lesid jr;é:? AL AR final

be methyl or -ethyl groups; the use of partially - met
pfep%ét@@%fﬁ&éﬁtfﬂﬂethers with 7 to 14 methyl groups in the
beta-cyclodextrin molecule as they are known from German
Offenlegungsschrift 31 18 218 do not come under the present invention.

In - adeliiian) ethdfaSofHetiRGERGESEIPRERIAEMY Biay NG/ spbiiéynrRAkgncement
achieG&yBymay heR esyikahladeaecerdanteivitB 40 MeNtes Ny i Boendan
low degree of substitution (as
at low pH values was in principie 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



10

15

25

30

defined below) of 0.05 to 0.2. Even more preferably, the etherified

cyclodextrin derivative as used herein is hydroxyethyl-beta-cyclodextrin,
whymnaxspsopyl-beta-cyclodextrin, dihydroxypropyl- 25 beta-cyctodexsnimnesis7o

Most preferably, the etherified cyclodextrin derivative as used herein is

hydroxypropyl-beta-cyclodextrin (HPéCD), for example as described in

the European Pharmacopoeia (5th Edition 2005, European Directorate for

the Quality of Medicines (EDQM), European Pharmacopoeia, 226 avenue
that 1 ol A 0SSRl EHRR0 TR B s (oY mass) and
increbtyelioxypropybbeialaytlgdexsim3oanBP3C R hefl ﬁh@mq&bﬂig?gﬁlﬁaﬁi& near at
HP and can be

marketed for example under the Trademark Kleptose(r , .
PH 7 (R dehon o RO PSS eSSBS DB I BOTIOBT: BoR ity
of pimBetaayelotiextinis|aeamrame withvwingrsiruetascsconsisiingisf 6 more than

a ro glucose units; it.is also referred to as cycloheptaamylose, Each of
tactof Oy N BTy 2 SPALeoR. ALt R IRRay Tasndan
or anwlnitte mayb b et tikeditnidhecp adially tietifiad peoyickitesffattive amounts of

oS edgc@i\(v iyg%% e?lt%ccording to the invention only part 5 of these hydroxy
t

groups Is e'ﬁ ied with hydroxyalkyl groups and optionally further with

alkyl groups. When etherifying with hydroxy alkyl groups which can be

) o with ok des. the d |
s A s e B o
cCoMEag par aptialitefucysiodanltormissalys. ®aleat 3uUBY|T8ad chrmamidazol,
wherdint e YHONEIH, SIS AR RetAy AR/6VE QdRlrin yRsd m@(%?leoﬂaa@&ﬁsisting of:

with the invention the molar substitution is between 0.05 an

alphayr dreianiN B VBB G2t Blrivathellarly preferred is a molar substitution
of about 0.40 to about 1.50. The etherification with alkyl groups may be
stated directly as degree of-substitution (DS) per glucose unit which as

The gt diqyicl @ eREEFR TR IIES SLETLSI P4 iR s BAkdee majority of the
prepérat%ﬁy@qﬂfs@mﬂ(azmﬁ@dmfhimilf ltbﬁﬂn’fl@w@fbwpiﬁmﬁ@ﬁlpﬁ%%sedhhemin,
: esides hydroxyalkyl groups also alkyl groups, especially a,methyl or. ethy

includieS B (T 8 A o B Bk 35 5107 KB Ay Pa g ae. | the
liquid\iosparefieralidy dbetegrdée fsidsttufiensvihealkidgraups is diepeessu sysiem.

abhout nd about.1.2. 20Thus, according to a further aspect, th
By 2 G SO Rl B 8 o VAR of two or
morecph@sidsing avhiathevifiedypelotidstrin @isvaitbes aplibaguisstitusdd divided in the
imi [, iI; ifi (o i rivative.is e ifi

éthergg%gﬁgé@x@gﬁ Ié%%)eg?a %?ﬁ'at € r%/ri led ef%—%ﬁci\é e%!ﬁ[’ig& EBP&HQ to the
invenkgarory@iiiseticyelist ertii sleayiarexigtipy Rsefaraplyodbstriguist preparation

accor@hhgdfewq%méa-w%dsqg&@S%Y%moa%%opéefﬁ@@mbipaé nan-alcoholic
etherified beta-cyclodextrin is hydroxypropyl-betacyclodextrin (HPpCD),

aquUeRSe RAMHERN aFABEC PR IPIRECEARYp BRI AAHEC JHEER AN E dRiBnadueous

solutiéA8hELEGReANBPHBCHRY atftanthe uadibnefiedicings (ERQM), application in
ammggﬁpean Pharmacopoeia, 226 avenue de Colmar, F-67029 Strasbourg,

QF HREFYIRAHE PR 6P N MRS USRS (R RIN Bt that the majority
of ihdetecyeigdextsnpissdapiosa(diSttR{RoawettEqrdraneehoMVScoholic agueous
so[uti20398105585511PFT1EP200 061879 - 8 - fenbendazol, fluaend?zcg,f b

RiseRadrS SKHEADADER HolbtdY 6P ALEM Lo AR GEREER Ve form but do
not inphakenalcebiital @acoerEablgaatsaesvatives, metabolites or pro-drugs

thereof. Preferably, the term substituted benzimidazol as used herein

means pimobendan, or any pharmaceutical acceptable salts, derivatives,
Thus nesetyelings tr profuBtiraysagerenf. tPémplssieddni agestich i dledesibed agueous

solutidHB @compiising an etherified cyciodextrin 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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Thus, according to a further aspect, the present invention relates to liquid
preparations as described above, comprising an etherified cyclodextrin
woenivativgand a substituted benzimidazol, wherein: 10 a) thepethekifig®d o170
cyclodextrin derivative is etherified beta-cyclodextrin, preferably,
hydroxyethyl-beta-cyclodextrin,hydr"o§y"propyl-beta—cyclodextrin,or
dihydroxypropyl-beta- cyclodextrin even more preferably

ro I-beta- c clodex HPf3CD), and most preferapl
AU o i (RO o SRS i S b &tfugep cton in arirals,
or cabeingaraidazalisethiabensazehdrherdar otjextbsisdarolions for i.v. and / or s.c.

gatrbendazol cambendazol,mebendazol,fenbendazol,flubendazol,
applz 108 I0_anirh 8
endazol, oxféndazol, nocodazol, astemisol or pimobendan,

pharmaceutlcal acceptable salts, derivatives, metabolites or pro drugs

The Itg\%ﬁe&fh&r %GH c¥i \?ess S Elré%%dh%lf%rr"f‘ iRER but hs not Pmited

P harmaceutica ccep esal erlva ve, meta te or pro rugt
o alphg-anistiat obetbserifive- G}'Ci@dé)ﬁtfih&hd?fsfﬁ&dedthﬂ théhkaidied cyciodextrm

deanﬂ%@@%@oﬂs%%Pﬁ@pé@%@n@%ﬂféhﬁé@@é@ (ﬂ’é@@?’[ﬁﬁgnrﬁg% preferably of

substituted benzimidazol and 25 the portion that'is used. However, it was
the fagigifsingly found, that the use of about 15 - 70% (w/v) of etherified
cyclodextrin derivative, preferably HP13CD in the final preparation is
a§§§o riate to dissolve an therapeutically effective amount of any of the
betag ﬂ&j ed benzimiddRItiedchbed above. In particular, it is shown, that
the use of about 15 - 70% (w/v) of etherified cyclodextrin derivatives as
described above, 30 prefer of HPf3CD in the final preparation is
i W AP R B LRI SRB R BB DinERRAUR, R may
optiofdllys, icm:cajhjrmgm@iurlhmﬁﬂawtmrm%%@t@eld}@lﬂ@@k&ﬁaf@ildﬁrﬁmfa | is
cribed hereln omprises about 15 tg 70% ( ether|f| d cyclodextrin
Prete Nt brbte MO LTSI EiETotably T qORTEr M Sarobropy o

'hydz@wmgmé@wap@mmﬁp&m Qheemsadﬁed €y clegexirim stericative, methyl

| % /
of “emvgen pre era Wgﬁﬁ%[) A? Uég']éﬁ\?e amIégrée‘@{%%rabEfaet §n0§%%%}e?ﬁ /\j)e(é}’]é’ 3 with 7 1o
14 maibye gfr@#éfamﬁim beigosy elogexibra skt Be2Be 2% oWy rellem German

Offed@@[ﬁw@%%@ﬁﬁ%?i‘i 860 4WhY). 18t AMPIGHREPRIEOS OE NG 1Phntion. Partial

préparation is 15
ethers of beta- cyc!odextrm compnsmg only alkyl groups (methyl, ethyl) may be

suitable in accordance with the invention if they have a low degree of substitution (as
defined below) of 0.05 t0 0.2.

Even more preferably, the etherified cyclodextrin derivative as used herein is
hydroxyethyl-beta-cyclodextrin, hydroxypropyl-beta-cyclodexirin,  dihydroxypropyl-
beta-cyclodextrin.. Most preferably, the etherified cyclodexirin 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-87029
Strasbourg,  France,  htip//www.pheur.org).  Hydroxypropyl-beta-cyclodextrin
(HPBCD) of pharmaceutical grade is marketed for example under the Trademark
Kleptose® HP and can be ordered from Roguette, France.
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18, 19, 20, 21, 22, 23 ,24, 25, 26, 27, 28, 29, 30, 20, 21, 22, 23 ,24, 25,
26, 27, 28,
WO 20608/055871 PCT/EP2007/061879

-7 -

Beta-cyclodextrin is a compound with ring structure consisting of 7 anhydro glucose
units; it is also referred to as cycloheptaamylose. Each of the 7 glucose rings
contains in 2-,3-, and 8-position three hydroxy groups which may be etherified. in the
partially etherified f-cyclodextrin derivatives used according o the invention only part
of these hydroxy groups is etherified with hydroxyalkyl groups and optionally further
with alky! groups. When etherifying with hydroxy alkyl groups which can be carried
out by reaction with the corresponding alkylene oxides, the degree of substitution is
staled as molar substitution (MS), viz. in mole alkylene oxide per anhydroglucose
unit, compare U.S. Patent 3,459,731, column 4. in the hydroxyalkyl ethers of beta-
cyclodextrin used in accordance with the invention the molar substitution is between
0.05 and 10, preferably between 0.2 and 2. Particularly preferred is a molar
substitution of about 0.40 to about 1.50. The etherification with alkyl groups may be
stated directly as degree of-substitution {DS) per glucose unit which as stated above
- is 3 for complete substitution. Partially etherified beta-cyclodextrins are used within
the invention which comprise besides hydroxyalkyl groups also alkyl groups,
especially a methyl or ethyl groups, up to a degree of substitution of 0.05 to 2.0,
preferably 0.2 to 1.5. Most preferably the degree of substitution with alkylgroups is

between about 0.5 and about 1.2.

Thus, according to a further aspect, the present invention relates to liquid
preparations as described above, comprising an etherified cyclodexirin derivative and
a substituied benzimidazol, wherein the etherified cyclodextrin derivative is etherified
beta-cyclodextrin. Preferably, that etherified beta-cyclodextrin is hydroxyethyl-beta-
cyclodextrin, hydroxypropyl-beta-cyclodextrin, or dihydroxypropyl-beta-cyclodextrin.
Even more preferably, that etherified beta-cyciodexirin is hydroxypropyl-beta-
cyclodextrin (HPRCD), for example as described in the European Pharmacopoeia (5"
Editicn 2005, European Directorate for the Quality of Medicines (EDQM), European
Pharmacopoeia, 226 avenue de Colmar, F-67020 Strasbourg, France,
http://www.pheur.org). Most preferably, that etherified beta-cyclodextrin is Kieptose®
HP {Roquette, France).

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

thiabendazol, fuberidazol, oxibendazol, parbendazol, cambendazol, mébendazol,
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29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,
48, 49, 50,
WO 2008/655871 PCT/EP2007/661879
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fenbendazol, flubendazol, albendazol, oxfendazol, nocodazol, astemisol and
pimobendan, pharmaceutical acceptable salts, derivatives, metabolites or pro-drugs
thereof. Preferably, the term substituted benzimidazol as used herein means
pimobendan, or any pharmaceutical acceptable salts, derivatives, metabolites or pro-
drugs thereof. Pimobendan as such is described supra.

Thus, according to a further aspect, the present invention relates to liquid
preparations as described above, comprising an etherified cyclodextrin derivative and

a substituied benzimidazol, wharein:

a) the etherified cyclodexirin derivative is etherified beta-cyclodextrin, preferably,
hydroxyethyl-beta-cyclodextrin, hydroxypropyl-beta-cyclodextrin, or
dihydroxypropyl-beta-cyclodextrin, even more preferably hydroxypropyl-beta-
cyclodextrin  (HPBCD), and most preferably, Kleptose® HP {Roquette,
France); and

b} the substituted benzamidazol is thiabendazol, fuberidazol, oxibendazol,
parbendazol, cambendazol, mebendazol, fenbendazol, flubendazol,
albendazol, oxfendazol, nocodazol, astemisol or pimobendan, pharmaceutical
acceptable salts, derivatives, metabolites or pro-drugs thereof, preferably
pimobendan as described supra or any pharmaceutical acceptable salt,
derivative, metabolite or pro-drug thereof.

The amount of etherified cyclodexirin 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% (wiv) 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 cyclodexirin 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 1o 70%

{(w/v) etherified cyclodextrin derivative, preferably HPBCD. Preferably the portion of
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51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70
% (w/v) or any fraction thereof. 10The portion of the substituted

wienzioiazol of the liquid preparation as described herein is ps@gRdg) /061879
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 0.10 % (w/w). Consequently, the portion is,

for example, 0.001, 0.002, 0.003 ... 0.008, 0.009, etc.; 0.01, 0.02, 0.03,
ethergigd, @y eig0ex By 4 vy eteraseradly. pi HPBEDoal4he, fised il preparation

is 20Prefgrally/thesebstisteshBgnzimidagel isanyons ef thaeegppeibedoe, (wiy),

mobendan. Thus accordlng to further aspect, the

herein, preferabl P
even S D IRIARIN T aios o n ol BRh P ARDA A Sirey Ao MG en more
prefeeanlqcm«mmz@wnmm@ fand:asybstitdesbbenziniidas oims B@iﬁiﬁlﬂbﬂds 15, 16,

' d n that I|
17, @&é ﬁ;ﬂ,,&eraﬁ% 'é%p&P andpimependan, whergin At Iguidh o) o5 o6, 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, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70 %

{w/v) or any fraction thereof.

The portion of the substituted benzimidazol of the liquid preparation as described
herein is as a rule 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 0.10 % (w/w). Consequently, the portion is, for
example, 0.001, 0.002, 0.003 ... 0.008, 0.009, etc.; 0.01, 0.02, 0.03, 0.04, 0.05, ...
0.08 0.09 etc.; 0.10, 0.11, 0.12 ...0.14, 0.15% (w/v). Preferably, the substituted
benzimidazol is anyone of those described herein, preferably pimobendan.

Thus according to further aspect, the present invention relates 1o a liquid preparation
comprising an etherified cyclodexirin derivative, and a subsiituted benzimidazol as
described above, preferably HPBCD and pimobendan, wherein that liquid preparation

comprises:

a) about 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 HPRCD; 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 benzimidazo! as described
herein, preferably of pimobendan.

The general therapeutic effective target dose, in particular for the treatment of acute
CHFE, but also for any other therapeutic use as described herein is about 0.05 to 0.5
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a) about 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 -

wddfmsevery2omore preferably 23 - 27% (w/v), most preferably2dee2&eisre
(w/v) of such etherified cyclodextrin derivative, preferably of HPpCD; and
b) between 0.005 and 0.15% (w/v),'ﬂl%ferably between 0.01 and 0.15%
(w/w), further preferred between 0.05 and 0.15% (w/w), and even further
referred between 0.075 and 0.1 % (w/w) of a substituted benzimidazol as
M9 AR AN, i LT G r o hEnnael e SR o eabeude 0.2 M
pimobHedtivedardet dose vrigatticttaefantheireatmented avutergbi dbutialsas mg
.___for any other therapeutic use.as described herein is abqut 0.05 to 0.5 WO
PO e RS0k a b 16 -SRE BimanenddioBar Ry aien o
pimobaighnofithéhaniovaly prederalilysibaid (bd tedt. 3m@ pitnahgndamipeiidging the
- jghit imal, € re preferably about 0.15 m ,
= B o R et B e g0 vo
woLlghinasieérfrlxaciive alrdggsroducét shbulona siepto1057 Bnggof nplimlbkbwitdathe Thus
nistrati injecti ith .
acco éiﬁ]%’#g‘ StiRlgRs oLsle-Angl sveaAIG H%Nﬁ&H';%%@@ t& gngéﬂ\ﬂ% ;?ﬁ%pgfration,

weight of 10 kg would receive exactly a dose of 2 ml containing 1. .
P"@f@ﬁ@ﬂ&b%ﬁo%iﬂeﬂh@s HHEORAIAG 6 Hertifey: spablite presearilentiaelodextrin

‘ - ! el o
derivERiAesd QR IR PropralionILIEEARI: B BRI A9 Fﬁé%ﬂﬁs@{igg% % (Wiv))

injection, comprising an etherified cyclodéxtrin derivative

pimogpnen pherseablp iRRABIE DRt e U e g A0 i osireipytrio derivative in that
iiquidWQﬁ’@ﬁ‘-cMﬂT%@@f%r@&W'1@?@?@%'{@\8?%@?@%8%@9@%@% (wiv), even
f

erivative in that liquid preparation comprises about 15 to 70% (w/v),

preferpBigrally 2 FOBoViiv)S¥eBn PRt RSP pRPlAGED (w/ohevéninioraven more
prefepipferably 2@%QQP/Q)(V@Vérﬁh‘ﬁﬁéﬂﬂé‘?d?h@‘@r@@%%’—’?e/gggﬂfv?‘!vﬁﬂibs@‘ﬁ@ferabiy 24

more preferably 23 - 27% (w/v), most preferably 24 - 2 w/v) of such =
- 28é‘th@¥l§éo°iy%‘l‘g6bﬁvﬁ%fé? HKRAONFSLBrERIEY 18 2 My Pigferred is a fiquid
prepdrapaatieic prsfeabboair A eolRiSolLRN S Brtibicahen chabaeBOSES mg/mi

007 B LA LR Mt b ok RS SOy 5% (1),

even prefenally 20 --30%Aniv)y e veremaone prgfedalohbB2 202898 (M/ V)wayesven mare
efesab 5 29 referably 24,:,26% (w/y) HPE3CD
Prete e b U0 T o BT o476 IO T) i Srably 24

— 26%dditioHoTidfferktenfioxidants gaizinas sodium edetate, isotonic agents
such as sodium chloride, and are suitable as single-use injectable
solutions for i.v. and / or s.c. application in animals, especially dogs.
The lptegepiepaedionn breaddedbleoloTihesaadidording hofcistiretiasipbetstseich as

sodiulfeREi 80 E%‘f@ﬂf&ogg&lﬁgﬁ}&w Qé#hﬁr?gméﬁi%?@iﬁ?%?ﬁigwﬁble as single-

preparations, preferably to aqueous solutions for injection, that comprise

use IgEHIARABISdOXtTY R Atess dREYINGEeheneat) meiforappecially dogs.
Presdnfiile, @il BeSubsidiytad hengmidazal apReasripedhrre Eb;ﬁ@{efﬁg%lresent

. yimobendan, wherein such preparation further comprises pharmaceutica

INVeniepaiR RS drcpih@ HifiBPLeRsMsosRe igHidaperataine, tHeferably to

aqueSXEIBIRNGS 1B dostaneane fiauwst RIeRparRioBn IR PRTEIRE R BESIIPBdAVative as
injection according to the Bresent invention might be o

described herein, preférably HPBCD, and a substifuted 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, macrogot, poloxamer 188, parabens and glycin. The formulations



10

15

20

30

meglumin, macrogol, poloxamer 188, parabens and glycin. The
formulations WO 2008/055871PCT/EP2007/061879 according to the
winventigrsamay contain complexing agents as other ingredientseByY:p2a07/061879
complexing agents are meant within the scope of the present invention
molecules which are capable of enfe‘}i“‘ng into complex bonds. Preferably,
these compounds should have the effect of complexing cations, most
r;—:-ferablﬁy/(1 metal cations. The 5 formulations, accordin}goto the invention

2coo |GG o JRVRH Ble KA (5T RS P G SRS Risoam QRS tRaregients. By
comeegisgdigentsDAre ofistisodiinmi i DEAdiyeraterfeogierradetaimntiias molecules

._complexin ent. Preferably, sodium edetate, is used, optionally in the
i AR o Blo S WROH pILRABI R 0P of € BFYralEe compours
shoulbrhplexitig agjéts arecosedeaxitiinahibofss moiatio psedecastling dtatheations. The

invention. theic is f i from 1 to 2
oS BAEIEN OO AP NS SR BOPR o
of thedrnmnatioaliscdmrding te thesiveientidrl) Pheferdlsigdthen fabTullatiysrate (sodium
edetAEFOHAING o b Vrﬁpgﬂﬂ C@F@?é?a%i%?%%’#%@&%’? ‘%%é&“.%%ﬂ%aény in the

about 5 mg per 1 of the formulation according to the inventio
form QJuitse NytHEI B CIPRIGIIRAGIAPY the IBRIIIBATMAN fimydll¥e B Usdl complexing

agendHfe aReIdingiio evlurther Asnest mfs&@%ége%nwwmaﬁ?%ﬁe@%%m is

the above mentioned liquid preparations, preferably to aqueous solutions

Prefefgbik;Etiioh ransecBRpriséarletie tsd ByBbdextAriavalaleashe range from
2 to deseigppdrnegein prefesabividRIRSDaandamybstibesh Renzimidagabasly, the

escribed herein, preferaply pimobendan, 20 wherein such preparation
formu ARG FRAIALENE SPiHE BliRALTO PRILHERMRSY B AYERE) sa agtpunt of
aboufromthegrogpeiosisibing of nheglunziccsrsia as iHeanahemmHan O EE U AsdN other
exci }hetg se of the&alt tEe e are, for e ar‘rﬁle, inc%{ganic salts such as
PEHIGH e?‘ﬂ@ gﬂ es% 3 Sﬂ%?e@@i’bﬁ%s% gt%?% omide and / or nitrate
salts. Furthermore, the powders according to the invention may also
c i [ C e.f r tartrate
T e e e S S BB et e avove
mentigaezbdirilidsporbatelipasa-witkernsuliorateqaimsatenstiindater steactite), that
comprEiolale, AuesRtale o lastbienate salisar @@@%@cr@e@eﬁfﬂﬂf?%f@mbly
30corresponding salts may contain pharmaceutically acceptable cations
HPF B(scang seutstilyiethbsnaimickeniras slessitied, aenehoriuete feblgxeimplendan,
wherd¥P L0908 0ap8 AR THERROOLINGIR 9 d2 'rHrQ]\?{?%%uﬂ RIS BN, MhGers).
present invention, that the salt might reduce the solubility of pimobendan
prefejabhesiesietd ortiianasonp SonPsT. Thereoiietnovayeaslopersbans and
EnTAhis problem. The first option is to further increase the concentration of
HPBCD. The other way is to keep restrict the amount of salts. It was
shown, that after 5 addition of phosphates resulting in an osmolality of

In thakeige300 MO saKarbesarbilityrob pimehendandame exesR@HYas chioride,
as not affected. Thus, ac,cgordingﬂt a further aspect, the present

i manﬁgr
sulratey BLRSH @fgteg’fg'gﬁgmﬁ%e BBVESnERH R d Y& préliaratigrgermore, the
powdpreferahiyitopuuenussalntionsiayisijectionn thiat caaplise s elhetifisdmalate,
clogextrin. derivative as described herein, preferably HPpCD, and a
male gl HENGUE o Be 20T AL A BB BR Bro IRy pappudAEiae
methavisel&in aechbgyuidabes pasatidretantadna- wiasmolalitgief ahmuto2he, te @ ate,

refer sm/Kg, e m .
stoar B S R0 L 30 O A o Bon SENEF g game me,
correpadgdjesitshanesmoiiginf ahgrofatsHitglid prepptatitmsoatites such as
sodiuRPRABSIHONSdARIES HIMAANS R kowndp dhe A For example, a

liquid 15 preparation that comprises about 24 % (w/v) HPpCD and 0.75
mg/ml pimobendan may contain 10 mM of an alkali phosphate, preferably
of sodium phosphate to adjust the osmolality of the final liquid preparation
to about 290 to 300 mOsm/kg. The pH of the liquid preparation according
to the invention is preferably between 5.5 20 and 8.5. In particular, in
case of an injectable solution, the pH is preferably between 6.5 and 7.5.
Preferred buffer systems that can be used to adjust the pH to 6.5to 7.5

are, for example, phosphate, acetate and citrate buffer systems.
Pranaratinne nf anv nf thoce hiiffar evveteme are deceribed for eavamnle in
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25 European Pharmacopoeia, 226 avenue de Colmar, F-67029

Strasbourg, France, http://www.pheur.org). Thus, according to a further
waspegtsizeipresent invention relates to any of the above mentioneeblispsd:s7o

preparations, preferably to aqueous solutions for injection, that comprise

an etherified cyclodextrin derivative &€ described herein, preferably

HPpCD, and a substituted ben2|m|dazol as described herein, 30preferably

HOW%% eb;%n? %3%8&%%# %ﬁf?&ﬁ%‘]@ iﬁ% H 502 t?le sOlubility
of plmmmﬂﬁ‘é' /Ei’éééﬁi‘é)@l%@ arhdurhsodeserioenl aheye @r@at%raﬁbyg to

embodimen fthe sent invention relates to an, injectable solution
over P BT 3 B iR B oie ol S Tol S Rege i Reoaiaion o
HPRED de&s@rmsérweaglrs o etespblysiRp Gk, and asubstiftded hepzmidazahat after
ibe herelr%ﬁﬁreferab%}plmob éﬁ,dan In such case, the

Ay O S B s SR LU B T AP L b S iR e glubiity
of piaciiendzan imarediaterphset/ofrention of e setbsifietestbenuimidazaiding to a

ref raby f |mobe dan for all suitable indicatio Span Injectable solutio
furth (r)rap rente&]efD FiRIStration ¢ theﬁg\t) arl%%/o ¥c rou elgo\b‘?g oryof&%dn

prepaqﬁeoaspﬂ@&mmwI‘@tmuecreqmmadmmﬁehmdthgtmmdnmtsbyaﬂnetheﬂﬁed
cyc!ok:i\év/tr?nc c{é)rwgtr\s) eﬁ@%@é‘éﬂaﬁa orgea}gm]a!%re;%t;%{lat o ar{]gue u&ségitui:ed

queous solvent are neiiher acceptablé nor s
benzmki@:t@ewectmmﬁré mm@hemspr?éf&raiagcmmngeocmfurthmﬂepecﬂuﬂﬁe liquid

prep fSH%QMEﬁH%&ﬁ%@W&Q!%noméﬁ%ﬂp%&?@%ﬁ“&@éﬁ/&&ﬁgﬁlﬁgj of about

administration ) the I.v, and/or s.c. route comprising an

270 tpr&%@r@mwe@wm@oamv@fefaﬁigmfk@ggéﬁmdcaaﬁﬁn“s@isrm&@ragoerson
skilleGORUAYOLSYsoyGRasIeiNgd Reiod QLIS YILRQLP QJQH‘?@H@ preparations to

application. In such case administration of an aqueous solution

the abgii ARG RE IBBERRLY HBRRIEAXON, errayiisnishdrraprgyple, a liquid
prepdfiusions REyRYRERO U [RUMAOCoIding e Ade BRE 2P28PREY/HIS)imobendan

current invention relates to an injectable solution for infusion, comprising

may eRRiIBNAe deDbaéba%ﬁlbﬁfw@wa@fmu o seRitioh RhasRRiely adjust
the o S19SRIRFYINd NnadminishationsH4tPRNEsE R Ies RRRFRORIGNESK of

emboli and have to be excluded. Ready-to-use solutions are preferred 25
compared to lyophilised products which have to be reconstituted by

The ;:aﬂidjﬂgw@ dilurnptasivents Defose raiginistrativnehheresonetisviion ebaveen 5.5
roduct to be administered wil eral minutes to the ir ment

and S idH RES s A0TERE M 2B AR ho) RTaBR BERebTe SrRbopetveen

6.5 ahmtal mléramesdmm{é@ewtsmbahsmmhe asdptd radjgetahtheH to 6 51075

for ti t e neutr I ran H 7 is usually preferr

ctuar BVTates from th arge € more likety '

ae. 0 AARIOR, AR SEMEn ORI g o

of thcm‘enbuﬁec@ymbmsozmj Wemmmi for example 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,

liquid

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 liguid preparation is adjusted to pH 5.5 to 8.5,
preferably to pH 6.5 to 7.5 in case of an injectable solution.
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WO 2008/055871PCT/EP2007/061879 - 14 - Thus, according to a further

aspect, the invention relates to any of the liquid preparations described
whexeriassdicomprising an etherified cyclodextrin derivative agciesenibethsi87e

herein, preferably HPpCD and a subs égtuted benzimidazol as described

herein, preferably pimobendan, whetdin the liquid solution is a Ready-to

use solution. 5 The Ready-to-use solution is in general adjusted to a pH

of a 6,510 7.5, ferabl about 6,8 o 7 2 even ore referred of
s SR P T ey R e L R DA RAE TR o an
in Jec‘tabﬂnom:lityloh adjus 2501to {3306MO ShyKidap re@emahbeoﬁahﬁb@ﬂﬁ@do:@@l@dextrin

mOsm/Kg, even refer 0.t0,300
o T BRCe e e G SAIE 20YRE I b icazol as
descﬂ@@ml@smh&gm@mfaﬁyrtlprmﬂh}eedae sﬁlulsrdrt;hof:tt@gﬁt_nst@tedaratron of an
isomeg%m{ﬂ%wEwc’zﬂRﬁ‘? atreIE dan However, it is in the knowledge
nthe art

of a person s y increase the osmolality of that
Read-to-use solution to about 300 mOsm/Kg, e.g. to about 305 to 310

in orGAP3HVAGLNAt 3R APRIeRHRLe SRl (?Btfyégti@ﬁ (?lf‘t%ﬁgt%qgs @@Q@Wﬂrﬂlﬂazo!

particular of pimobendan is ensured. 15 According to a turther aspect, the
prefepatemiinviattiorndaatds toa liguithple priifisticas destribier klpea, solution for

parefihi@ielig RIBARALIOD GRERNSEsRPBH)20/1R:30% WhnRba HRHCQ:jueous

i) 0.005 to 0.15 % (w/w) pimobendan, a pharmaceutical acceptab e salt,

formta%r%ﬁereﬁréfego ﬁ@&%%&ﬁu@tﬁmar%&beﬂoﬁw H) 6,885 faute 1o either

humahd 6% Wo?@ﬁl@@l'dﬂﬁ@rvﬂlfﬁfér%Wﬁ@l%ﬁ% woereirtheittd b8 ptable
uid p arat on |s usted 0 about 6.5 to 7.5 and the osmolality is
nor Sigle o b e oh

/'I%B 586’%@1@%8@?8?{%9@% the present
invention also relates toa manufacturlng process for the production of any
of the liquid preparation as de cr ed herein. In the, 25 knowledge of the
Thuss%%%? thg'ntr% iinatﬁae an%;sge 0\%I r&%r}b eﬁa’ﬂrcf § Fﬁﬁr oﬁntﬁgggtable
soiutiﬁrrmmelatmmntbmpadpamﬂmtmrdhpgrt@ ustfaraxdtqmmeduresﬂmmm toising any

o R SIS OB BTN SPE Ao oo

comimimtecebeﬁmpefwmefm@mdmmeomm@;a_apacatson In such
case, %Hﬁﬂ@ﬁ‘gﬂgﬁ BINTERRRIRESR, %%pc%&EQR@%@?J%@%&%@WB&ZOI

in the form of an aqueous solutlon
pref@@éﬁ/egsel?eP@rré:rrzatfvmswadyemméﬁabwttﬁa@@ﬂrﬁétrmedto a further

aspe@yGRIexHEEGRVAlYSHIS IR BS B MPIeRVeIIDeSRIVERTBFSIBIRRM IS omprising

water for injection. Accordlng to more preferred embodiment that
any offhRJiakid MEIYSHINEs A AGHTERS thals¥ R ps: a) Weight the etherified

cyclodextrin, preferably HPI3CD into the manufacturing container;

A solution is absolutely necessary for i.v. administration, suspended particles bear a
high risk of emboli and have to be excluded. Ready-to-use solutions are preferred
compared to lyophilised products which have to be reconstituted by adding a diluent /
soivent 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 folerance 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 deviales from this target the more likely the risk of not

acceptable local tolerance.
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b) Add water to approximately 40 to 80% of the final volume; 10c)Mix until

the etherified cyclodextrin dissolves using magnetic stirred or paddle
wetiwes/odisAdd any buffer component(s) , transfer with water amccmpgasntils 1379

dissolved; e) Check pH to ensure that it is close to the set-point. Adjust

with sodium hydroxide or hydrochlariéacid if required; 15f)Add the

substituted benzimidazol, preferably pimobendan, transfer with water and

mix untrldlss ved:; ake tov W|thw ter; Accordin e en . .
s e R o s B lge St i i
prep&rﬁﬁdt& theees dicjiogat] premrnaﬂarmit ofstemsg)pad dispeafise ttytoicw;wstri)t derivative as

descrpb 80!%/% ithe VI %atﬁ%gr So%rtnﬁgt 123%8% f cord furt oeescnbe d

as ect, the pr@se
hererprmafat@mlmhwrmmastheﬂeﬂmﬁmﬁmmﬁrﬁfar%ade use solution.

The ﬁg%&é?men%és &Yﬁterlnary medlcamentﬁﬁv ?Utlggeﬁgéﬂerrg%ﬁ%t 6.5 to 7.5,

IS a SOlu {]OH fOI’I ection fil |nject|
prefesgoyrdih@ivat férthde adfectninfusierpselatied. 80Abdesaribedsupoagr, that

Reaog GLE ISR NMmEH nged, gbthgof eloLof &%ﬂngsr ﬁ%"f‘%ﬂtgg §Peag8§tm§§é % 350

cute congestive heart allure acute In anima humans, and

mOS@&éacer@i%adtbsgefﬁmttﬁéqrt@r@a&é@@mﬂ&ﬁgaem@vm@wr@wwt:bant about

280 Be H5§dHpman ast%éeeéu §§’q8§n8re§ﬁé?ttl¥e'”a¥ﬂ%ﬂa& some salts
medicine. Neéfroduct is WO 008/ 871PCT/EP2007/061879 - 16 -

resuliigg riBednL et HnEy SEt iRE RETaRMhfchtion B8 U8t trdshupstiuted

benziphiaggis, Ghl lirtﬂ:hfgrﬂlﬁe%ﬁ%%%@“%\’rﬁ@k@r bg 88 INRAERGowledge of a
inn vﬁeé)n al owmrg{éo save the animal's life in an acute crisis situation.
{EANHR&d

persy Dikuboratarie the eapRLYA A qeafitfrsuse solution

to ab@lﬂrtmaibs stausrtQyl ceatiovs heibubesustes nari@manghieg > @aiMmah WRbpriate
ate the Vg % s of the me sures aken to.overcome the srtuatlon
50 B

solub e R SR D DPOZTIER wOLRFbie A9h r B SRRBrAN Eghgured.

Where oral treatment is not possible. Pen-operative administration to
reco ARSI ISR ARSI D RRED MR crpppon o
descrgp@@tmrw@,rgvbmermﬁtermwparatton comprises about i) 20 to 30% (w/w) of a
HPBCD; i} 0.005 to 0.15 % (w/w) pimobendan, a pharmaceutical acceptable salt,
derivative, metabolite or pro-drug thereof; and optional iii) 0.025 to 0.075% (w/w) of
stabilizer preferably EDTA; and wherein the pH of the liquid preparation is adjusted to

about 6.5 to 7.5 and the osmolality is about 280 to 300 mOsm/Kg.

According to a further aspect, the present invention also relaies to a manufacturing
pracess 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:

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

form of an agueous solution.
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10indications for a pimobendan formulation with an immediate onset.
Thus, according to a further embodiment, the present invention also
wiehatesiberuse of any of the liquid preparation comprising pirpobgndest/esi1870
described herein for preparing a pharmaceutical composition for the
treatment or prevention of diseases$ B5in a subject in need of such
treatment, selected from among the indications: congestive heart failure
cute CHF, decomé)ensated endocardjosis (DCE), dilated

Prel Qo U GIG Ny OO i e S s P NStsHEe Besneolvent

prefondintenanes obcangieuascular function and/or renal perfusion during
anaesthesia, shock, gastric dilation, volvulus, myocardial and renal
ischemia. As described supra, 20 the general therapeutically effective
Accoatinuin of pienpbefdanl israbodt0c0b th:d.mgfimobegdad @esskepbashses the
stepsweight of the animal and application, preferably about 0.1 to 0.3 mg
pimobendan per kg body weight of the animal and application, even more

preferably about 0.15 mg pimobendan per kg body weight of the animal.

P rahl n Se 1S 10 dministered d ccording to a .
2 RS G AONEE QAU IREe BB B o ER8 I i fpoturing

arfolaprerention of diseases, wherein cardiotonic, hypotensive,
antisi (lgm;p .anti-thr ofj vie a therapeutic

b) bgh!jek%:t comp?ég{%grt%%%%Sﬁga%ﬁ]w%igtﬁe%ﬂ%ﬁgﬁ%%L%}’ler%? in need of such

¢} tréfimmenil dhbalisslivchrycRuetdstids sthamusingnyag e digliided or paddle
pr&g@éﬁtions as described herein. Preferably, the liquid preparation is
administered to a therapeutically effective amount of about 0.05 to 0.5 mg

d) pifbarddiviier kgraeeRaiEhticriateanittanaier ansliciemtipdirseluad:

e) alpREd1dq O Bspimabandangerda: bpavecightgbihe apimd apth sodium
WO 2008/055871PCT/EP2007/061879 - 17 - application, even more
profErarigeBb Y8 28 RGDRABLE BRSS! kg body weight of the animal.

fy  Prederanlysopeidase isdaieiadminisierettpdy gavoBsnasnlionasabaNe water
pimopendan iF well established medicament in the treatment 5 of
cSHGe L& RS {Sf‘%(?llﬁ’?éi(CHF), decompensated endocardiosis (DOE),

Q) diMted canditumyepathyEd&M), asymptomatic (occult) CHF, asymptomatic
DCM, among others. Thus according to a further aspect, the present
invention directly relates to a method of treatment and/or prevention a

Accoklibie ¢ safferang onter hfarged congestiviecheaantdioter(@HB)ocess comprises

the Sg§§9mpensated endocardiosis (DCE), dilated cardiomyopathy 10 (DCM),
asymptomatic (occult) CHF, asymptomatic DCM, myocardial and renal

h}  istieniaedisntd repaasiony ohelerp) athimisnensg totsaidisubject in

) needdbareiRyiabihe dns prrpargtnpsdiescriped herein and
comprising a therapeutically effective amount of pimobendan. In
particular, the therapeutically effective amount for the treatment of CHF is

AccoriPRyt8-85ieRe? BbREMARENIRBRR KO Welgll:ofthee 1RaMMAhy of the

. .and application, preferably about 0.1 to 0.3 mg pimobendan per kg body
liquid, PR BH et itRSF drRFaRIR AR adVeH ARSRe PreferiBIF Rlb iR s disg ment
is a veilvohendargeakechedywaight @f frefanisenl nad arplicatiem: Prefesabiyon for
- tone ct%s is(ﬂo be administered per day. Sych a treatgwge tis also . ,
ieCtgA aFR oYt P b SEe Bh e RGHER S AP LA FaRegbrRN nfusion
solutiand/or renal perfusion during anaesthesia, 20shock, gastric dilation or
volvulus, for examples caused by surgery, especially gastrointestinal
surgery as well as trauma. The subject in need of any such treatment
As depentietetlahvihiza imanmalnptefesbly aihefiakl af anadiaingl. /FBharding the
r i a erain i ' limited c ni
Rt B R e JRE e, anc
espedplbejs @pdhe TiREsPreelapiy, prepsidisdt Rereeyioteuctr ewhinnan keaused in
numaflodnboURReRInERy MASRHefeIRBIYAGOtiTIONEYRLSURLANIME! NAGEERe is
such treatment also includes zoo animals such as monkies, elephants,
giraffes and other ungulates, bears, mice and other small mammals.
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30 The present invention furthermore relates to a kit of parts, that
comprises a)a container with a liquid preparation, preferably an injectable

weotutisserccording to the present invention as described hereiy M 7/061879
20081055871PCDEP2007/061879 - 18 - b)and a package leaflet including
the information that the liquid prepéré@idn, preferably the injectable
solution, according to the present invention is to be used, preferably via

[ ac,tion S.c. ori.v,), for theﬁgrevention and/or treatment of congestive

icenREd VY ARIRY SHREITR Aol SURFARDCHGA offekBRRIENt of acuie

CHF 5prefémbiydataningnsinad tamdetioktmbavenipease: of Hae AiRamentpian save
. anim lgpigat rE)acka eEIeafJet preferably includes the information that éhe sion. th
© AiGhandan is totve TsaiPht 20648 hs tis Rkt SUBPY Hfefikapiybfction, the
rapidalieusioctBmyg pértkg houlyaleighttandvapluicakion HBtefdérablyianedaseand the
animép'ﬁ\kf?wgle ?od'@\'féi' 5@%@@5‘?@68%? r&p{ﬁéﬂ%@gs&f}&p %fll((g N t'é)e%fxlfeetrccme the
includes the speciiic indication as described above. ~~According to a
situafigrh et ddpenslthe b tameradoirgarigen? wilBanbel @ riiheB@omi ppti@s0mktases
wher8f %I“q{‘égtmgﬂﬁr%“%tpéﬂ%ﬂﬁg ﬂﬁ%ﬁ%@@%%o%ﬁﬁﬁg@aﬁg’n 13 Yhaintain
37.5 15 mg pimobendan. EXAMPLES e following examples serve to
cardigygrerilsirnelite sreasit IERiee bsiahe daitg2askesibemiabes well as

trearfRnstisied R [Enipsiongbthe spapsPibe inventiandisclosed Rerein potential

.. Example: 1 _ _ _ ,
indications for a pimobendan formulation with an immediate onset.

Thus, according to a further embodiment, the present invention also relates the use
of any of the liquid preparation comprising pimobendan described herein for
preparing a pharmaceutical composition for the treatment or prevention of diseases
in a subject in need of such treatment, selected from among the indications:
congestive heart failure (CHF), acute CHF, decompensated endocardiosis (DCE),
dilated cardiomyopathy (DCM), asymptomatic (occult) CHF, asymptomatic DCM,
maintenance of cardiovascular function and/or renal perfusion during anaesthesia,
shock, gastric dilation, volvulus, myocardial and renal ischemia. As described supra,
the general therapeutically effective amount of pimobendan is about 0.05 to 0.5 mg
pimobendan per kg body weight of the animal and application, preferably about 0.1 1o
0.3 mg pimobendan per kg body weight of the animal and application, even more
preferably about 0.15 mg pimobendan per kg body weight of the animal. Preferably,
one dose is to be administered per day.

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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Solubility of pimobendan in the presence of

hydroxypropyl-beta-cyclodextrin 25(HPpCD) at different pH values The
wealuhilissefi pimobendan, a substituted benzimidazol, was tested/atzo67/061878

various concentrations of hydroxypropyl-beta-cyclodextrin (HPf3CD) and

at pH 3, 5 and 7. Kleptose(r) HP (R"ol%atte, France) was used as

HP13CD of pharmaceutical grade. 30 Saturated solubility of pimobendan

.was investigated at 10 to 40% (w/v) of HPE300 atpH 3,5, and 7. The .
a0 LS SR Y 2 SOl ' SO RTE SETt PR E L Rfeweiant of
the asohrioRsalabprepasatbasingtthedatbwimgtarethpdr dA0

20081055871PCT/EP2007/061879 - 19 - a) Approximately 3 ml of the

solution under test was placed in a 7 ml glass vial with a magnetic stirring
As migaiid)erhabeMewalradjaseehvwitia el artitdris et wpfisaxesssrothe treatment
i caigebrrdanwasadded, dpe Sample was, MhAPUNRAZRIS B i
o e and sonicated for 5 min.(to en):uraé%‘?l exce%?%%%ignhggg%ﬁﬁ%\gaé p?j? én?l ated

cardigiypRGiEadBédi reapiiraiam atie &atgiesWire glaeelivraaiiatél@dihamong

other@! #RGAReLalRY fBrateasl Lahadrse) ﬁr*é%éﬁﬂzﬁ\')%%w %#E@{Fiy%léi@% to a
0.2 pm PVDF syringe filter. 10 f)The samples were assayed by HPLC. .
methpfOfdemear | PFRYGEHOR arik Diekivrad edinstisin @l Houing thacdigestive

heartt@zaimen{irgar wiatenstinhelesridiebresin qoment@iaaeiddrRBeRopathy
nd the increase in solubility of pimobendan both at a pH of about 5 or 7
(DN ARG Ak o i ot s BRI RRIETOD prbtotBHOER it renal

ischeofitaineddyy themsesnig thBEISGD epneantratignofsniere bl m%deaahereof
Ffjgtt};]rg ﬁ%ﬁlg addition, it was an unex %cted observation that the splubili
n

any g S PIERLES e DA R eRSbewIN HiSeAsias BACUtoaly

enhance
effectiut trabanpbf pithelsmidaitityrapartetain #Ef3EEconteatratibactas tomamt for

the trg%x%'eﬂt“&%?ff‘lﬂé' éB U pighey than (%t p'?n?@%@r‘?drer']aé'&” h'Bobc?g"\‘r’vee‘?”hé of the
Increase 0 pCD concentration 9 ass) and increase In satura
animgblamilitgagfication, preferably about 0.1 to 0.3 mg pimobendan per kg body
weight of the animal and application, even more preferably about 0.15 mg
pimobendan per kg body weight of the animal and application. Preferably, one dose
is to be administered per day. Such a treatment is aiso advantageous in the case of
maintenance of cardiovascular function and/or renal perfusion during anaesthesia,
shock, gastric dilation or volvulus, for examples caused by surgery, especially

gastrointestinal surgery as well as trauma.

The subject in need of any such treatment mentioned above is a mammal, preferably
a human or an animal. The term animal as used herein includes but is not limited to
companion animals such as dogs, cats, guinea pigs, hamsters, horses, cattle, goats,
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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pimobendan was linear at pH 3, but non-linear at pH 5 and pH 7 (see
Figure 2). Example: 2 Formulation Development 25 1. Level of

whydigxypropyl-beta-cvclodextrin (HPPCD) Saturated solubiliy-9fspzo07/961879
pimobendan was investigated at 20 to 25% (w/v) of HP13CD in 10 mM
phosphate buffer pH 7.0. The study W3 carried out on three different
batches of HPf3CD and each solution tested in duplicate (see Figure 3).

The solutions were 30prepared using the following method: = )
0) o)A OxHABKEE: (67 OF e BTN U BIRRIRES ARBbeken igtich Pypsguation,
vighpfithad i dgnétie stitsiagsoart o 20881 56 1A P GTd$200/406k8110 be
- 20-C§)) Anfex ss of pimoEen an was.added. The sample. was ?%?ced in
RIS i SRRt S rinf ok U6 S QUL or treatment
pinfolzeTa vedsspnt seitrard meujadtadriéeenuirad:icpihe saomplesreatment,
w i . tirred for at least 16 5hours. d)
WIS RIAGR I 2 nalFnbatl %Ie%%ggaésgo%

e samples were ed using DF syringe filter. e) The
samples were assayed by HPLC. A level of 22 to 24% (w/v) HPpCD

In ca¥8%eNAseRdafHan fymulatans Somp/sIng Rael A& AL MM udes the
pimobendan. 2. Osmolality:

information that the pimobendan is to be used ai a dose as described supra,

preferably of about 0.15 mg per kg body weight and application. Preferably, one dose

Is to be administered per day. More preferably, the package-leaflet inciudes the

specific indication as described above.

According to a further aspect, the container comprises 2 mil, 5 mi, 10 ml, 50 ml, or
250 ml of the liquid preparation. Preferably the container comprises 3.75, 7.5 or 37.5

mg pimobendan.

EXAMPLES
The foliowing examples serve to further illustrate the present invention; but the same

should not be construed as a limitation of the scope of the invention disclosed herein.

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

The solubility of pimobendan, a substituted benzimidazol, was tested at various
concentrations of hydroxypropyl-beta-cyclodextrin (HPRCD) and at pH 3, 5 and 7.
Kleptose® HP (Roguette, 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 sclutions were buffered with a sodium phosphate solution. The

sample solutions were prepared using the following method:
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An isotonic solution was required for the formulation. The formulation with

24% (w/v) HPpCD and 10 mM phosphate buffer had an osmolality of 287
wihGsenksg7Sodium 15 chloride was added to increase the osmalaitoi®osis7e

303 mOsm/Kg. Saturated solubility of pimobendan 0.75 mg/ml at 24%

(w/v) HPI3CD were investigated and'r@sults were compared with those

formulations that were not supplemented with sodium chloride. Results

are shown in Figuyre 4. amount of soJuble pimobendan dramatically ,
D PR B oo 5 M U A, AR S0% Phyetan Dless via
Stefiitity: megaatipletofitiiefaral formulation comprising 24% (w/v) HPOCD,

b) O.ﬁén /ml in%{%}?l?sr}gg%i 0,m 1 t}](?g hatcta!é)uffer, pH 7.0 was filtered
al. .

throug pm’'syringe er into two screw cap class vials. One
¢) vidiwascsesad ptrmodentanpesatansit dhd tergtieerat FGcedmples ultrasonic

W?f&ﬁ%ﬁ‘@%ﬂgg{&“% ‘?ﬁi_ﬂf‘?o%ﬁfoeééw&%%%k&f {nqgﬁgﬁggr{.n\ga}]sopresent

appearance and sign of precipitation. No changes in appearance an
sighdreipadaent iegeistsserved. 3. Filter studies and Autoclaving

d) StHfieSaAiMNaRnle b Inq] fpsmylation comprisino 24X W)zt east 16
HPf3CD, 0.75 mg/ml pimobendan, 10 mM phosphate butfer, pH 7.0 was

filtd?&Ethrough three different filters (FluorodyneO 0.2 pm (Pall);
e) Dumepereap22/Bre (MilRoRisnd SURerey B2 amifaleFor each

experiment, 30 ml of the test solution was placed in a’50 ml WO
) 2d0CHBR B YEEPISETRIERE 7975 - syringe and then forced through
an in-line holder housing a 47 mm membrane of each type. Filtrate

| llected ling points 1, 2, 3, 4, 5, 10, 15 and 25 m|
e SRH TG SIS bR hEr AN b AR & SRERUON (TSR 2 o

lineacosaiaivvehipnrasered fos erenifiltesystemiionByA-ranaite sidheénatrease in

o P B ERR B o

concéitendod therfilipatepascamtodonr ajel 2461407530 in. e ressltoArgHPCD)
conc S s e hespece
obseinditateshthathd estoumiiationcanbeentastawedd by HPBCD did not increase
with decreasing pH, but that at pH 7 the solubility at a certain HPBCD concentration
was lower at pH 7 than at pH 3, but higher than at pH 5. The relationship between
increase of HPPCD 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 (HPRCD)

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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Example: 3 Manufacturing process 15The manufacturing process for the
preparation of final formulation comprising HPOCD and pimobendan, is:

wa)Méeightthe HPf3CD into the manufacturing container; b) Aglel\vaten i Qe 1579
approximately 60% of the final volume; c¢) Mix until HPpCD dissolves
using magnetic stirred or paddle stm?eq "20d)Add the buffer components,
transfer with water and mix until dissolved; e) Check pH to ensure that it is

clgse to st with sodiu ide or h drochlorlc acid if

D) o N AR 5 ACES i o AP B SRR B b S0 rasonic
0)ddiikertd yohicagewitongaten. 26frdtes the satwtieryApthdiBRaANSss NtE present
V|als Q#utocl%!ec}hfe vials fgr 30 min at 121C. Example: 4 30Liquid

preparatlons TOTMI®Wo 2008/053871PCT/EP2007/061879 - 22 -
c} B)The samples were placed in a water bath at 25°C and stirred for at least 16

hours.
d) The samples were filtered using 0.2 um PVDF syringe filter.
e) The samples were assayed by HPLC.

Alevel of 22 16 24% (w/v) HPBCD was chosen for the formulations comprising 0.5,
0.75 and 1.0 mg/ml pimobendan.

2. Osmolality:

An isotonic solution was required for the formulation. The formulation with 24% (w/v)
HPBCD and 10 mM phosphate buffer had an osmolality of 287 mOsm/Kg. Sodium
chloride was added to increase the osmolality to 303 mOsm/Kg. Saturated solubility
of pimobendan 0.75 mg/ml at 24% (w/v) HPRCD were investigated and resulis were
compared with those formulations that were not supplemented with sodium chloride.
Results are shown in Figure 4. The amount of soluble pimobendan dramatically

decrease from about 1.23 mg/mi fo about 0.71 mg/mil.

3. Physical Stability:

A sample of the final formuiation 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

pum (Pall)). For each experiment, 30 ml of the test solution was placed in a 50 mi
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mg /10 ml Material Formulation #1 Formulation # 2 Pimobendan 10 7.5 i
Kleptose HP (HPpCD) 2600.0 2400.0 i Disodium hydrogen phosphate

woadegedrgdrate 0.1343 0.1343 Sodium dihydrogen ' phosphage difiyaiaties 1379
0.0975 0.0975 Water for injection q.%.jto 10 ml g.s. to 10 ml c)

syringe and then forced through an in-line holder housing a 47 mm membrane of
each type. Filtrate samples were collected at sampling points 1, 2, 3, 4, 5, 10, 15 and
25 mi and analyzed to its pimobendan content. No change in the pimobendan

content was measured for each filter system.

B) A sample of the final formulation comprising 24% (w/) HPBCD, 0.75 mg/mi
pimobendan, 10 mM phosphate buffer, pH 7.0 was filtered through a 0,2 um syringe
PVDF filler and the filivate was autoclaved at 121°C for 30 min. The resulis are
shown in Figure 5. Only a small amount of degradation was observed when the
formulation was autoclaved. The level was very low and indicates that the formulation
can be autoclaved.

Example: 3

Manufacturing process

The manufacturing process for the preparation of final formulation comprising HPBCD

and pimobendan, is:

a) Weight the HPPCD into the manufacturing container;

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

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

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

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 untii dissolved:.

o} 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 mli




mg /10 ml ' Material Formulation # 1 Formulation # 2 Pimobendan 10 7.5

Kleptose HP (HPpCD) 2600.0 2400.0 Disodium hydrogen , phosphate
Woodeadspdrate | 0.1343 0.1343 Sodium dihydrogen i phosplrate ehytrates 7o

0.0975 0.0975 Disodium edetate 5.0

-2 -

Material Formulation # 1 Formulation # 2
Pimobendan 10 7.5
Kleptose HP (HPBCD) 3000.0 3000.0
Citric acid monohydrate 200.0 200.0
NaOH 0.1N g.s. ad pH 6.0 g.s. ad pH 6.0
Disodium edetate 5.0 5.0
Water for injection g.s.to 10 mi g.s. 1o 10 mi
B)

mg /10 mli
Material Formulation # 1 Formulation # 2
Pimobendan 10 7.5
Kleptose HP (HPRCD) 2600.0 2400.0
Disodium hydrogen 0.1343 0.1343
phosphate dodecahydrate
Sodium dihydrogen 0.0975 0.0875
phosphate dihydrate
Water for injection g.s. to 10 mi g.s.to 10 ml
c)

mg / 10 mi
Material Formulation # 1 Formulation # 2
FPimobendan 10 7.5
Kleptose HP (HPRCD) 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 mi g.s.to 10 m|

D)




5.0 Water for injection g.s. to 10 ml g.s. to 10 ml WO
2008/055871PCT/EP20071061879 - 23 - E) mg /10 ml Material
wbanmssation # 1 Formulation # 2 Pimobendan 10 7.5 KleptoseddR:p2o07/061879

(HPpCD) 2500.0 2300.0 Disodium hggrogen phosphate dodecahydrate

17.6 17.6

mg / 10 mi
Material Formulation # 1 Formulation # 2
Fimobendan 10.0 7.5
Kleptose HP (HPRCD) 3300.0 3000.0
Disodium hydrogen 17.6 17.6
phosphate dodecahydrate
Sodium dihydrogen 8.0 8.0
phosphate dihydrate
Methy! paraben 20.0 10.0
Propyl paraben 5.0 50
Disodium edetate 5.0 5.0
Water for injection g.5. 10 10 mi g.s. to 10 mj
E)

mg / 10 mi
iMaterial Formulation # 1 Formulation # 2
Pimobendan 10 7.5
Kleptose HP (HPBRCD) 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. 10 10 mi g.s. to 10 mf
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Sodium dihydrogen phosphate dehydrate 8.0 8.0 D sodium edetate 5.0
5.0 Water for injection g.s. to 10 ml g¢s. to 10 ml 24 CLAIMS: 1. A liquid
preparation comprising an etherified cyclodextrin derivative and a
pimobendan or a pharmaceutically acceptable salt thereof, wherein the

CLAINgtherified cyclodextrin derivative is selected from the group consisting of:

1.

2

5alpha-, beta, and gamma-cyclodextrin ether and wherein the liquid

drepiaHitoRTRRETRIRD oFer8RdsINg. anTRiMAGRChePsRadRaNRiYe and a

chainbbendaieinthe eiherfindeyaladrxtapdgrivalivedsit thereof, wherein the
hydroxypropyl-beta-cyclodextrin. 10 3. The liquid preparation according to
CFARTIBH cRirPo Skt eRPTEPYRioh BPIRERthdrfigd Efigieuerironsisting of:

depviativesentaisalat sLoyiel d@ M \Whdd AnthetiarithRIRPAGAIOR reparation
ccording to claim 3, wherein the portion of the etherified cyclodextrin
RARE Sraile Addut 20 to 30% (W/v). 5. The liquid preparation
according to anyone of claims 1 to 4, wherein the portion of substituted

nzimidazol contains about 0,005 to 0.15 % (w/v). 20
he liquid preparation according to claim ‘i?\gvhe;)ein the etherified cyclodexirin

derivative is hydroxypropyl-beta-cyclodextrin.
The liquid preparation according to claim 1 or claim 2, wherein the portion of
the etherified cyclodextrin derivative contains about 15 to 70% (w/iv).

The liquid preparation according to claim 3, wherein the portion of the

etherified cyclodextrin derivative contains about 20 to 30% (w/v).

The lquid preparation according to anyone of claims 1 to 4, 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 5, wherein the

preparation further comprises pharmaceutical acceptable carriers, excipients,

and/or salfs.

The liquid preparation according to anyone of claims 1 to 6, wherein the

preparation is isotonic.

The liquid preparation according to anyone of claims 1 to 7, wherein the
preparation has pH value of about 6.5 to 7.5 and an osmolality of about 280 to
300 mOsm/Kg.
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6. The liquid preparation according to anyone of claims 1 to 5, wherein the
preparation further comprises pharmggeutical acceptable carriers,
excipients, and/or salts. 7. The liquid preparation according to anyone of
claims 1 to 6, wherein the preparation is isotonic. 8. The liquid
preparation according to anyone of claims 1 to 7, wherein the preparation
H vglue ofrajtr)\out %CSO n §and ano otlaé %fabo 280 to 3030
smc}wg PHPY [o[i] ! araton alcord earﬁyrb &f f-ipﬁgaémﬁ contains
\Aﬂﬁ@réfmh@m{ém*atmas@ovﬂhmne or more suitable preservative/s. 510.
The liquid preparation according to anyone of claims 1 to 9, wherein the
10 %ggratlon comprises about: a) 20 to 30% (w/w) of a
hydFospTopsies H‘)&\/@?&ﬂé‘?éﬁ%t%?@yéﬁé 6%“% (W/\%r) PRt RRTeparation
piranpassusicaliacceptable salt, derivative, metabolite or pro-drug thereof;

10arg? Wh%r%ot%apgm the Q%Qr&gg%?ﬁge %@&B&wa 7.5 and the

osmolality is about 280 to 300 mOsm Iquid preparation
accdtling t8-2Rinte18; Whéreifi e Qialﬁﬁ%‘fé%fhrétlﬁh%%@%‘ﬁﬁﬁp?%tab!e sal,
0.025 to 0.Qién4tite/wiahbor®bnosedstightigess:; 15 12 A process for
ol [ liguid prepar t|0 accordln to anyo
g L R B S e s
a@@Hﬁ/BﬁQéﬁﬁ%&fﬁﬁ?éﬁ’(KQ b) adding plmobendan ora
pharmaceutically acceptable salt thereof to the 20solution obtained in step
11 (.? and ¢ admlxmg the mlxrﬁ?re otbta ned in ste’%t to obtalncghe liquid
praparalidrP T AR TSI S AT A8 e Ehil ik 8 b6 518 Pregarasion further
Teampriseeds icbrdifg ddclaifn) D2 ond ereimthetsblimntis water. 25

smolality is
rin y

12. A process for producing a liquid preparation according to anyone of claims 1 to 11,
comprising the steps:
a) dissolving the etherified cyclodextrin derivative in a solvent,
b) adding pimobendan or a pharmaceutically acceptable salt thereof to the
solution obtained in step (a) and
¢) admixing the mixture obtained in step (b) to obtain the liguid preparation in the

form of an aqueous soiution af a pH of 5.5 to 7.5.

13. The process according to claim 12, wherein the solvent is water.

14. A liquid preparation according to anyone of claims 1 to 11 for use as a medicament.

15. The liquid preparation according to claim 14, wherein said medicament is a veterinary
medicine.



14. A liquid preparation according to anyone of claims 1 to 11 for use as a
medicament. 15. The liquid preparation according to claim 14,
wherein said medicament is a veterinary 30medicine. 26 16. Use of a
liquid preparation according to one of claims 1 to 11 for preparing a
pharmaceutical composition for the treatment or prevention of diseases in

bj in d reatmen e cted fr mong the indications:
16.3(%%@3\% Sa%t a%ﬁgr% Iﬁ&%g c}in % ed%r%%%sat%d lf]id or preparing a

d?i%@bﬁ%ﬁ@ﬁ@t%ﬁ)%ﬂ@t@@%ﬁtﬁ?ﬁ%%&lw pEMyicasyhiireasatdn a subject in
(@@@ult)f@wﬁ i@éé&?ﬂ@?ﬁ%@%@@ Nbﬁ@ﬁé%@&ﬂ@%@ﬁ@a%%@veéﬁgl%ﬁnm@% failure

rena ion durln the tr|c dilation,
T e e e L AP T ol T m B g Tormyopathy
cﬂ@mﬂlﬁ Wemmltsulﬁjﬁ@tdﬁtﬁ ne@dFof seEyntpbatmbnt iB@Worseatibgnance  of
C@rdicl8s&iss AL AdIRWIdAeRartian ?@ﬁ%@gﬂgéﬁrﬂﬁ'%gg%&lﬂim&gck gastric

Whereln the pharmaceutical composition is to be administered by injection
SHRHERIOR M-S, Ty RHE At el ivdfiiRes:  d) liquid preparation

according to anyone of claims 1 to 11; and  e) a package leaflet

i7. '%‘é’%@& Q&%dﬂ;ﬂr t'&ﬁ Fﬁ%th% "H %gpﬁgs&é?p 1@ Fi%gc? % {]Ol% %’nenf is a

prevention and/or'treatment of congestive heart failure in a jec
NE6eFor8EcH Brévention or treatment.

18. Use of a liquid preparation according to claim 18 or claim 17 wherein the

pharmaceutical composition is to be administered by injection or infusion.

19. A kit of paris that comprises:
d) liquid preparation according to anyone of claims 1to 11: and
e) 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.



