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i ngredi ent, the conpound of forrrul a (I) El (1) or a salt of this conpound
with an acid which is phar s l.e, [ Technical problenj The
adm ni stration of an anti cance : —1s the preferred route
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solubility [ng/gl <0.006 water PEG 400 9.5} yl ene glycol 1 ethanol 3.8
tert-butanol 1.2 However, it N:5W 3B oxpbe able to have a stable
phar maceutical formulation which is_ hd eI eCland whi ch makes it possible
to adm nister a sufficient an IV At |of the conpound of fornula
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medium [Prior Art]

[Technical problem]

The administration of an anticancer agent intravenously is the preferred route of
administration in oncology since it enables rapid diffusion of the agent in the bloodstream. It
is sometimes the only form of administration when the agent does not exhibit sufficient

bioavailability when it is administered via another route, such as orally.

The compound of formula (1) has a low solubility in various media (see Table I}

Table |
medium solubility [mg/g]
wafer <0.006
PEG 400 9.5
propylene glycol 1
gthanol 3.8
tert-butanol 1.2

However, it is necessary to be able to have a stable pharmaceutical formulation which is
handleable and which makes it possible to administer a sufficient and effective amount of the
compound of formula (1), of the order of a few hundred mg. It is also necessary for the
pharmaceutical formulation to be chemically and physically stable, and likewise the perfusion
solution obtained after ditution in an isotonic medium.

[Prior Arf]
WO 2007/003765 describes pyrido[2,3-d]pyrimidine derivatives of formula (A):
N ~x > Arz
= =
I—IIIJ N -C-NH-R,
Ar, °  ®»

that can be administered in the form of a solution.



‘V\D 2007/ 00376 describes pyrido[ 2, 3-d] p%ll‘l m di ne derivatives of formula
(A): | NTAMP 20104158¢%) that can be admintstered in the for REBFR®1&BTIGES on.
WO 08102075 describes the use of the conmpound of forrmula (I) in the

t r eat ment i.as.. The co nd can be ad stered in the formof a
sol uti on. \@éti %ﬁggﬁnfj%??r@%snﬁﬁeu%é’y&?e CREPPY, 8{:\}%’5“*3 @2% bedrorient o
SOLUTOL( r JeukiBdrbia3.3Pe@onfpound dem bevadmiristeragrin thaffornn ofa betationngaikastibrican

t unour s, olution of glucose in water; 21% LABRASOL(r)/5%
SO_UTO_(r) H@%g?@ﬁ?%@ﬁném N HCl for the oral treatnent of mce bearing
Kasumi 1 or KGL 22%nBE®st00/ 5% SNBICOLEU S NEEINGS) foBDE 86 tredt@nt afrmith dearing

i ntraperitoneal i - The formul ations
described are tﬁ?%?@?g%&}e{%cnﬁ%n%fggar g%%%gﬁ%g@macr%gé tﬁrwar{nrte and are not

i ntended to be 2d% MABRASQL 4% SOLLUTON HSBI7#%s0.00 NdiGitferdhe ofaBireetment of
description of rﬁ,g@bééﬁﬁg%ém] 0|T|]@@1lt cﬁjp%l on relates to a pharnaceuti cal
formul ati on co r|S|n((); ecorrﬁ(gun ormula (I) in the formof a base or
in the form®bf %8 SMIOB%aHVEENT 8RIFSEH H9 Toh entntreperitenskl reatesboabties
solubilized in bga,mgxg@u ¢ uhoupd hanol and of the surfactant Macrogol 15

hydr oxyst q_ 3t e in surfactant/ethanol ratio by weight ranging from 25/75
to 80/ 20, B? %‘?%‘Pf}s ApRiPes are; thegelere) administeredsass Hiey e ito &1ce ANG afe welr e of
et hanol airderafedao Beiditutat s 16 @I driigioa sellgdnur € of the pol yet hoxyl at ed
nonoest er and di ester of 12-hydroxystearic acid described hereinafter. The
surfactant conprises, by weight, from35%to 55% of nonoester and diester
and from IBdefidesdiptior ofitbe yreehtibiine gl ycol H(OCH2CH2) n-OH. It conprises, by

i ght d t d
' om 30t 1 Ee AR ARSNGB oo AEeied kP Rtb S ol ot E T Blure,
conpounds (W ithey fam efhve beessor irp theOwm dfta ealtrpf BB ewid Biichws ghamakeativalyd % t o
20% of ”D'é@@e‘-brtéye éd’lﬂ:fﬂzgécyﬁ'nt Q) l%ﬁ(%?ré)f ofdbﬁﬁ%ﬁ&r ﬁcﬂ%ff{hgn&?l‘%c{? he l\ﬁl%(?r)]gg)l 15

pol yet hyl ene g n al so ot her conpoun

rest to 1@@‘5763xyﬁ¥ﬁé’ra§ﬁr'Pa%t%!Ff@9t@itﬁHT%P| E:1y vaw@%srammnfmm 25/75ot07ﬁ)029 and

t he concenptei@bblgfrorf7acpewnnrd. of fornula (1) ranges from5 to 25 ng/m. The
phar maceutical formulation is intended to be diluted so as to forma
perfusion solution. The invention also relates to a nmethod for preparing

t he phar mitciewolubiiked o1 erhiafisieo of emam)rdrﬁ!i ofga shreactmk lcombidng beRkture of i

cur 1 act anPPRBREFHESRidsterpho HEERLT 2 bl tsnrc i sBhatp berePfie compound

of formula (I) is added to the cooled m xture; - the final mxture is

sterilizegne Qﬁﬁé&érﬁl&b%ﬁ@ésfb \Fvélﬁﬁl‘ #0m é%h/e’gf 5%6/%3% h’ugﬂ?% e?%?ﬁ %'ie% eﬁsan%i%om

perfusion _solution conprisi orm of a
base or iRO¥hEe #&kmAfdP &""%’QP? QM?O‘aH( FHehiQh it §0mh@ﬁeﬁabﬁu\ﬁl£&b&| &3/ main

accept abl eomF@%eahtgﬁefbnbxsseb lid!t55800 o r¥sHoH®r @hd tJ&t&hQﬁdT%ﬁluéb%a{o %@*/%ﬁ on in
20 to 500 vo at a

nes o ic _solution. The conpound of formula
concent r aPP'éﬁtHyiﬁ'ﬁ%plYﬁglﬂ?'@%(g@& )DL B9 3lspr Ather perapaunds makingt Uk inearest to
concent r atiDefs. it anigprit@sf Byomeight4Borh 40% o POLNGT rdhdediBE froinBI0to 8% 8f diester

CoT e b R B, 1058 b ST b5 P A o b e

bei ng. Thmakmgelptthe)msatbleO%el ates to the nethod for preparing the perfusion
solution, consisting in diluting 1 volune of the pharmaceutical solution in
20 to 500 volunes of the isotonic solution. The invention also relates to a
bott| e coRhaiEHiarpRbapM srtiverarasasifoom 78T tn 7623 ambithe soscedtratipnadgoopatrad ni ng

t he perfugf@nnggpwéngébf&ﬁgtéQyﬁ,@ynmon also relates to the use of a
surfactant as defined above, for "preparing a pharmaceutical formulation
conprising the conmpound of formula (1) in the formof a base or in the form

of a salt Taé paamacsdicaibmluldtion RhRERRREY b GRltby seESBRbAPA SerfdsitinSofu@bAul ati on
being intended to be diluted so as to forma perfusion sol ution.

The invention also relates to a method for preparing the pharmaceutical formulation,
comprising the following steps:
- the surfactant is heated until it becomes liquid;



[Det ailed description] The invention relates to a pharmaceuti cal
fornul ati 3P ¥HPEKI ng the conpound of ¥ornmula (1) in theP¢TFREOUFOASHasSe of
in the formof a salt of an acid which is pharnaceutically acceptabl e,

sol ubilized in a mxture of ethanol and of the surfactant Macrogol 15
hydroxysteaFréﬁ%h?W?"éagﬁ?q actant/ethanol ratio by weight ranging from 25/ 75

to 80/ 20, pﬁi@‘ﬁlﬁé&b&ﬂéfﬁa@ﬁlrﬁ&fu?iilstcﬁolggfo?a?nb%nt‘Rafmﬁ'é’[ﬁr%‘)l agdd of a su][fact ant
conpri si ng m xt ure Q xyl at ed npnoester an i ester o

12- hydr oxys APOYY G‘I iy ?"’h@ ' %@*3‘%%@&99\% MOgYTRLl ae: OH H(OCH2CH2) n - -0
OH n being- areﬁnatmgmre isaigilizegl, pretamablbbyi fitrdtlon. i N a surfactant/ethanol ratio
by weight ranging from 25/75 to 80/ 20, preferably from73/27 to 77/23. The

conmpound of forrmula (I): 11(1) is an anticancer agent that can be used in
t he tr eat bainveftionalioaeiateado adedusiorheaution cBRPFIOP B4 oBibound offayndte(l) i t he

form of ayRagsn Qﬁggastep&'mlﬂ?e f:v“r)i bf Qrsallt Bf érhgc&éi Wh[ghq; Bﬁar&%!céuﬂ%ﬂlyaa%cg (iaige whi ch

i s phar maceut i cal cé accep
phar maceufpigiged &y H*df@s" VOIHJV'@kaébP PhWH@ReLFUGﬁI Soflibndn @BrpEAY voiEm’so:rﬁ anPA,

1985 and Befo% Sdiutdh. The RBAPORRICH fofAbia I8! 1-109.
The non-| /%g%’ogﬁr%l | C sErfact ar?t vl/?ns(ghétl scﬂg{hﬁ%t?ng% mglézh;?%?etgctl ng,

at about IRbrigk Gcenifatien mnoiodiam Buiye SA&gii and the ethaeol
presence a1f a a:obmltratma’eam@ frosuT 5 &SSWI @@Qﬁwt@d g tHelisbtBic sBREM. NheOf

" Synt het gaL S, . Et henoxyl ati on of Fatt
A?i/ds an:JI8 rPes ho é"t'or}k'sl{?t rng%gaﬂd",&ms refddﬁéarﬂ%@ebemw SZ 39- 43 or ofy
J. V. Kar abi nos J Am G| Chem Soc. 1954, 31, 20-23. The 12- hydr oxystearic
acid is depd Yrﬁgnt orhoeﬂg ll%?at&ytgrtﬂgmmodqgr é)ljepé;rﬁ%ttﬁé perf Séon mtﬁ% g%qﬁla 5%017059

The surfactant contalns nal
(d); CASYiNgng d volomegi thp pharmaceutlcat solutlon in 20 to 500 volumes of the isotonic solution.

The invention also relates to a botle containing the phamaceutical solution and to a drip
bag containing the perfusion solution. '

The invention also relates fo the use of a surfactant as defined above, for preparing a
pharmaceutical formulation comprising the compound of formula (i) in the form of a base or
in the form of a salt of an acid which is pharmacedutically acceptable, this formulation being

intended to be diluted so as to form a perfusion solution.

[Detailed description]
The invention relates to a pharmaceutical formulation comprising the compound of formula

(1):

AL \
5
N = Cl
H/K )
in the form of a base or in the form of a salt of an acid which is pharmaceutically accepiable,
solubilized in a mixture of ethanol and of the surfactant Macrogol 15 hydroxystearate in a

surfactant/ethanol ratio by weight ranging from 25/75 to 80/20, preferably from 73/27 to
77123.

The pharmaceutical formulation comprises the compound of formula (l) solubilized in a
mixture: '



OH(C2) Moreover, the surfactant may al so contain free polyethyl ene glycol
(Cg}; %—|( OCIW)UQ@?EL%- OH). The surfactaht may thus conpri SETFR3P1YEIIgH!
from30%to 40% of polyethylene glycol and from60%to 70% of npbnoester and
di ester. The_s rfalct nt may al so conprise other conpounds derived fromthe
et hoxyl at i o'n°fre§5'5'f’i36ﬁ, in particular those having the fornul ae:

H]g OCH2 CH|2) & 4 emaae):@:wpﬁs@@ afnﬁi{a:t\%%ﬁlﬂé Wg@xylﬁ@%%%r;aﬁsﬂi%? gb' g}'\’%n
) t SIII1.ons WO urJl ac ar_l S a can
o Tanl 2 o e B P e PR AR SRe by et ot as i 4

components, from 35%to 55% of nonoestemHand di ester of 12-hydroxystearic

acid and from 365 Bamme : (OCH2CH2) n- OH, and al so
ot her conponents making up the rest to 100% Table Il Conpounds Maei ght |
Sur f act ant exafmwc@'&qﬁtg actant exanple 2 Ranges C (nonoester) 19 12 10-20
C2 (diester) 30 34* *" T(VW\/\/I\/\X/
O O
/\/\/Y\M/\/\>:0

OH
n being an integer ranging from 15 to 16,

in @ surfactant/ethanol ratic by weight ranging from 25/75 to 80/20, preferably from 73/27 to
77/23.

The compound of formuia (I):

T AL

1o ()
is an anticancer agent that can be used in the freatment of leukaemias, described in EP
1902054 B1. It may be in the form of a base (see formula (1)} or in the form of a sait of an
acid which is pharmaceutically acceptable: in this respect, see “Remington’s pharmaceutical
sciences”, 17" ed., Mack Publishing Company, Easton, PA, 1985 and Berge et al.,
‘Pharmaceutical salts” J.Pharm.Sci. 1977, 66, 1-19.

The non-ionic hydrophilic surfactant which is used is obtained by reacting, at about 110-
165°C, 12-hydroxystearic acid and ethylene oxide in the presence of a basic catalyst such
as KxCO; according to the teaching of “Synthetic Detergents from Animal Fats. VIil. The
Ethenoxylation of Fatty Acids and Alcohols” A.N.Wrigley J.Am.Oil. Chem.Soc. 1957, 34, 39-
43 or of J.V.Karabinos J.Am.Oil Chem.Soc. 1954, 31, 20-23. The 12-hydroxystearic acid is
derived from the hydrogenation of castor oil. See also EP 0017059.

The surfactant contains mainly a monoester of formula:
OH

H(OCH,CH,), —0\'(\/\/\/\/\)\/\/\/

0 (C1); CAS No. 61909-81-7
and a diester of formula:



25-35 C3 (%PE%U? 35 30-40 4 9 6 rest up to 100% C5 3 6 C6 3 2 other

corrpounds 8411 e conpounds - + ofher conpounds 20PCPBR20IpEHE1I222),
| nt. . Cancer 1995 62, 436-442 and also in Cancer Res. 1991, 51, 897-902
and the t dnformatlon of which WI|| be found in annexe 1. The

Eur opean € it as macrogol 15

hydroxystearate, |to| s descri bed a.a mxture of the nonoester and diester
of 12- hydroxy}ke}r\l/c\%c{Wm obt ai ned by et hoxyl ati on of

- 12-hydroxystéaric acid. The nunb&r of noles of ethyl ene oxi de having

reacted with the aci d®¥s 15 (nom' nal val ue). (g2 contains approximtely 30%

by wei ght is in.the fo f a whit]s t anbi ent

t enper at ur“@ vén gﬁh coa(r%gagk fnaalﬂlsé’ %‘i"taé'bﬁﬁ%f"ﬁfﬁ%@?gﬁ gheol (#'%'EH&%ﬂngz 15-16"

hydr ophi | iGH) Theopiractaot hay twe eomgrissp py wright freiny30%4 told)% Theolhesthdneallycal cel | e

concent r atih@ frofm@¥ER tol A08Sor MEIIES S, nd 0.12% Qher data: nelting
poi nt: 25- 30% sapgnl |%l§rﬁnon va Sg]%%é% 63; hydroxyl value: 90-110; i odine
val ue: 2; viscosity at 30% by weight in water at 25C. approximately 12

nPa. s. Acqhe GUAGLHR nR IR EE BihePEorhRRiNLOYEREH $Bm thi %tt%?ﬁémq%%tfo al

formul ati gon conprise at | east one other additive custo l'y use
liquid phdt ‘é{ﬁ’“}?éf" hf“ﬂ?gﬁbﬁé‘?w}?@ It may, for exanple, be an anti oxi dant,
a preser valacHGH-duk cqr di t o anot her enbodi nent of the

i nvention, the pharjaceuti cal or ation conprises only the surfactant,
the ethanol and the’ conpound of for WUHZ@Hid)J*-(c4)

H(OCH,CH,), _OW\/]\AA/

0 o]
/\/\/\(\/\/\/\/\>: ©
oL
(CH,CH,0).H (C5)
HOCH,CH,), _OTI/\/\/\/\N\/\/\/
° (C6)

By way of examples, the compositions of two surfactants that can be used are given in
Table H. The surfactant therefore comprises, by weight, as main components, from 35% to
95% of monoester and diester of 12-hydroxystearic acid and from 30% to 40% of
polyethylene glycol H(OCH,CH,),-OH, and also other components making up the rest fo

100%.
Table Il
Compounds Surfactant Surfactant Ranges
[%weight] example 1 example 2
C1 (monoester) 19 12 10-20
C2 (diester) 30 34 25-35
C3 (PEG) 35 35 30-40
c4 9 6
C5 3 8 rest up fo
Cc6 3 2 100%*
other 1 5
compounds

* for all the compounds C4-C6 + other compounds

An example of a surfactant that can be used is SOLUTOL® HS15 marketed by the company
BASF, which is described in J.Pharm.Sci. 1998, 87(2), 200-208, Pharm.Res. 2004, 21(2),



The phar eutical formulation can be prepared in the follow ng way: - the
surfactant’G P THELE¥d until it beconmes 1§ quid; The tenper aPGFBR2RM0Q%HGh t he
surfactant becones liquid varies according to the surfactant and to the

roportio no er, and of di e nd, where appropriate, of the free
Do et hyt 23280 [P 2245 cinf ah @rort 1888 2. §Retiond Sie bhEares foanthao6!
(linits iBeT-90Rd)d the tebimicl nforobtiors ofawidierd wilThefoan®imanmsded Tre Sushednhat

the surfa - i s that given ve. - the surfactant/ethanol
it are | raneoand BHE ) fecolnos 1Pl el B RiSionminatin HF PararacEl) s
added to fidure®dthednenoesier end diestaeof 12amidraxysteanceadidsaret efrmaroge dbtdmddtbyat i on
sterilizagi d ﬁ\}dﬂg? - - [ e t,. See ,

" Phar naceuthigig{elftéﬂr%cgs_va |& gﬂg%’gﬁ& ?ﬁzgiumgg%wgﬁ, !éésdlgfgféﬁl?n?\/é’%@& heingy er

I nc, i sbnEaggedPIB3hs aci iyt (nemingt valugy it genthion aprroximatelyedSby waighpoideesses”
J. P. Agal | aeérogdilfisSdittd B oRDRitisH SR 305342 , @ﬁﬁg\ s Rei
Filtration stéogr i Q zatio dges nlg? %&%gbr__%de the%(z:@%p%ﬂrﬁ 0 st%e%?%nﬁ%gcﬁi(q ?t whi ch
i s heat - sBEPYNGEY %)npi EEe Redpphiig-liopehiliq balance ds apprgximaleinid-a6. The efisalcase
of the fommelacomenidtion (BMCHi@Sbeteb® 0.005 /8D, 1295 Vihbiedd® Hsithd pditd 854 on

t hrough a ilter T harmaceuti c formyl ati on described above is
a concent ngg%?ﬁﬁﬁﬁaté% ‘faz)uebgg'(??rhtﬁdé%ylsﬁt“ﬁs%bﬂTé)'d%%vﬂé‘?:f%é’lsﬁ?ﬁ‘%(ﬂt dffon. 1t
can be coby weighdn ivaten atRHE€sarpoddirhately TRenfees.f usi on sol ution is prepared

ext enpor aneously by diluting the concentrate in an isotonic solution
suitable for perfusion (for exanple, a solution containing glucose or a
sal i ne softRArdng .to Tons sEbpdigiesh of ghertineantions  thenphainageyica plrredaiion iy f or m
of a perf yshsHiedt iRstdhe diferRERld @&stcﬂﬁérﬁ?ﬁ%injﬁ?{ﬁ% PR 3 t@gl%&l.gztmroﬁt' on.

The perfuii on solution is a supersaturate ce solution o orrp?)‘und of

formul a (1H"btUiSFEYPKy dRiED @nfieddant \opigservalivece hetern et Actanding ta endbe

vol unes  oémbedinentiof #EOhEHton. thd bhar@RcORicATShudloh B@mf)r?s‘;egto{ﬁﬁ/gﬁ% gl];lrlig el no f

cancers. Jhe function of the surfactant is to sol ubi
fornul a (ﬁl’f eF’??“Pﬁaé'd?%??ﬁJ"P%?HP%ﬂwawaﬁ?@-st abilize the perfusion solution
(mcellization). The solubility of the conpound of formula (I) therefore

i ncreases . . anal ratio.increases. However, above the
rati o 80/ @éplﬁﬁa@%&@%@ﬁnﬁgﬁg&%‘%} efpé??ﬁﬂf(gﬁﬂ&{oﬁ%?%‘é@%s to the point of
maki ng i t- e serfaitant [shelated uotil ichesomesiiipadsi bl e, to take a sanple with a
syringe. FheipideaiGh f.unction of reducing
t he vi scosi t%ﬂ/v?%% t he %3‘{“@?{‘%%%’?% e?é%oﬁ/ﬁglsrrl%p@v%ﬁés %E%rﬂﬁ%aq t]gbsluﬁﬁ?t?ﬁ
“thereof. @ Bwihg ROPIHRSaPN MEReRsies|and afi detdr @Bl Phere Reprapriatstofdhe dtseanol
admi ni st epaigbtesSRGAZTOL TRS feftferddls | ENG b B | R nd of
formul a (Iiﬁbﬁgorﬁe@?d%ﬁ. I c??v’.%feThe éf%%ﬁol ?citﬂ)ﬁg?gigﬁarlseéglba(@ﬂ% '\ﬁ\ﬁagﬁaﬁEG 300 or
400 since TREVEIPIERI%At and the PEG 300/400 are not miscible at

sur ]1: act anTheREGburh bildes is s thg tl‘ﬁe_rﬂma&;éhgéihérﬂl %gé ROhalgivahtgbnat i vel y the

sur f act ant xture is sglid at anbient tenperature at ratios
rangi ng fr%%%%%vé@gﬁ%yreﬁ?ﬁqleéiﬁ??mb Nt SMPEIRYE: t he conpound of fornmul a
(1) i n PEGhakempoutdes fanoulafiisedded foabs ictidled nixtueecceed a sol ubility of
greater th L ; & i . i1 of .the perfusign _solution
is not sat ?gffglgp'{(;rl:gar? égﬁgﬁgé.%glzﬁﬁé%w,%let”ﬁéea%g'lﬁgl?ﬁg )cégYa"&ggBF% 5 U§t’3§'d‘i"et 'Shave
made it pESRI%DIEet Bharegeutinalipredsss validstionidR &ENgsbr Al kaiti¢n, Mated Dettesr lhess
rapi dly, espespatosyssInAgs 126 6f kel hd 09 helakkve
humi di ty) and 309 _eg%;rk!ﬁg 136 B2 DGIBAR R g}rﬁﬁéa_cg@%?gﬁgrﬁ _ S B AL S han
with a fo‘?cﬁtlﬂ”a nISBEEHE0RYIBERT . pRoes SpI88, Rillratignaiterilizafionfdesrnotaicgtade

accor di ngthe ombsuridrd evinukal) WhRh & g sedditRe sudiRendahd SMhRGiA EBPLARGRs, - It
is a honngneous ossi ble to achieve a sufflcient

SN it p .
sol ubi I it U &5 sf%%t‘!r%p‘a%‘?ﬂ\lﬂfﬁﬁ‘ | ?%35 ‘{EBO'EEW%P%‘SSM? fdvaerfiligation throyghya

patient, &#2pmdiltet t hereof of the order of a few hundred ng; - it is
handl eabl e and nmakes it possible in particular to take a sanple with a
syringe; - the conpound of fornmula (1) does not degrade as nuch as with

ot her surHeceharnaceutisal forablation Ygscribedt #twvp ds 4 venaentrate lintendad to b aiiloed susi ng

t he for myeabi ' ISt —peni f 1 24 h at

ambi ent te e?g]téuﬁeer?’g?b. es.sla{i"%rygc%géggélg?ét%ﬁgﬁ\n%y&%%% O\E/%lleéi?ilé)ﬁ '!ée(?@'rgllo SPIERM B
preci pi t drERATed extemporageouUslvay divtiog thepeoncenttats insam isplanicagsiiusion sTilable for
concentration of conpound of fornmula (1) in the pharnmaceutical fornulation
can range from5 to 25 ng/m. The solubility depends in fact on the
surfactant/ethanol ratio. Exanples of pharmaceutical fornulations according
to the invention are the following: (A) surfactant/ethanol ratio from
73/27 to 77/ 23, for exanple of 75/25; conpound of formula (0: 5-25 ng/m;
(B) surfactant/ethanol ratio: 50/50; conpound of forrmula (I): 5-10 ng/nm;
(© surfactant/ethanol ratio: 25/75; conpound of fornula (1): 5 mg/m . The



Fig.2: curve of change over time of the concentration of inpurities for the
P580/ et hant? 2§1&P181%t i on; Fig.3: curve Bf change over ti nBCHFRIM051611
concentration of inpurities for the PS80 formul ation. [Exanpl es]
Preparation_of a forrrul ?tlon accordi E& to the invention 1In a glass

reactor, PRAVSY (RFEPEMPE-8130toN foptEIiNo glucRse oF Gr salipp seltionit 'E*I‘Gy pgriysionand

then the lselanomg geseraﬂpppp&l-eamdthbgg';év&fséiﬁérfds:hrr:r’ﬂif[ﬂﬂ)yl tﬁfhbspﬁh@erfﬁméefut@tt lrJLet o
Wi thout waitin r e retu

oh "2 o35l o AL AR DSR4 Aol Bl Uk

honogeni zeempend3d formala (Nbtaimeipodildting 1 folumelod céricentfdia de2d 500 vaurasided

and is di %ﬁ@bt\ﬁﬁlgsblﬂttémﬁc%yg%?(lmhe'_t‘% &{tﬁfﬁem.l.an”a byl e a”d the resulting

m xture is left to stir at a npera ar e. is then filtered
through a 0.22 pm PVDF filter and the solution is stored for 24 h. The

sol ution Wﬁe&%ﬁorﬁéﬂh@%&r@é&t&n@’lsﬂo %Blﬁf)lhié tﬁb%gmi)b M &tfbrﬂp @lﬂlﬂ@foﬂnglag}% pm

u
PVDF filter. Oher formul ations Several fornmulations o he compoun

formul a (PP4P ét@ﬁ'ﬁ%a{'ﬁ%aeﬁ%’%‘r sRlptiono(miesilizatinrve Theh solbility i i tash camiewnd of
possi bl e tfcﬁnﬂmf'(l @hﬁi‘efbn‘%ﬂndr@é@@'fasw %bthﬁ%tlﬁﬁno?@t@%&aé@hbﬁe\}ér | dbove -{r%bl e

I F I d sQ b nts PEG 400 9.5 < targ
pr opylotrag Iyé%obihség' StchQ'a 3 oy %‘?Hﬂlﬂ%@"%”@: gflﬁea% Roit pf E‘E'E'Q%BImOIe ﬂ‘fﬁ@l‘{tar get
m xed m cerbm nposkibles i take abdaple avithadyohge €) 0. 1M 0. 004 < target

The ethanol serves as a cosolvent and has the function of reducing the viscosity of the
surfactant, thereby improving the handleability thereof. Below a surfactant/ethanol ratio of
25/73, the amount of ethanol administered becomes considerable and the solubility of the
compound of formula (1) becomes too low. The ethanol cannot be replaced with PEG 300 or
400 since the surfactant and the PEG 300/400 are not miscible at surfactant/PEG ratios
ranging from 25/75 to 50/50 or alternatively the surfactant/PEG 300/400 mixture is solid at
ambient temperature at ratios ranging from 60/40 to 75/25. Similarly, dilution of the
compound of formula (I} in PEG alone does not make it possibie to exceed a solubility of
greater than 7 mg/ml, and the physical stability of the perfusion solution is not satisfactory
(<24 h). Finally, the chemical stability studies have made it possible to show that the
compound of formula (I} degrades less rapidly, especially under accelerated conditions at
25°C/60%RH (relative humidity) and 30°C/65%RH, in the formulation according to the
invention than with a formulation based on PS80 or on PS80/ethanol.

The formulation according to the invention therefore offers the following advantages:

- it is a homogeneous seiution;

- it makes it possible to achieve a sufficient solubility of compound of formula (1) to be able to
administer, to a patient, an amount thereof of the order of a few hundred mg;

- it is handleable and makes it possible in particular to take a sample with a syringe;

- the compound of formula (1) does not degrade as much as with other surfactants {cf. Table
V),

- the perfusion solution obtained using the formulation is physically stable for a period of at
least 24 h at ambient temperature, i.e. it does not display any visible criterion of precipitation;
- the formulation can be filter-sterilizable.
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of pharmaceutical formulations according to the invention are the following:
(A) surfactant/ethanol! ratio from 73/27 to 77/23, for example of 75/25; compound of
formula (1); 5-25 mg/ml;
(B) surfactant/ethanol ratio: 50/50; compound of formula (1): 5-10 mg/ml;
(C) surfactant/ethanol ratio: 25/75; compound of formula (1): 5 mg/ml.

The perfusion solution comprises the compound of formula (I) at a concentration ranging
from 0.01 fo 1.2 mg/ml, the surfactant at a concentration ranging from 0.48 to 37 mg/ml and
the ethanol at a concentration ranging from 0.35 to 35 mg/ml, diluted in an isotonic solution.
Preferably, it comprises the compound of formula ([) at a concentration ranging from 0.01 to
1.2 mg!mf, the surfactant at a concentration ranging from 1.4 fo 35 mg/ml and the ethanol at

a concentration ranging from 0.4 to 13 mg/ml, diluted in an isotonic solution.

[Figures}

Fig.1: curve of change over time of the concentration of impurities for the SOLUTOL®
H315/ethanol formulation;

Fig.2: curve of change over time of the concentration of impurities for the PS80/ethanol
_formutation;

Fig.3: curve of change over fime of the cohcentration of impurities for the PS80 formuiation.

[Examples}]

Preparation of a formulation according to the invention

In a glass reactor, the SOLUTOL® HS15 is melted at 40°C for approximately 3 h, and then
the heating is stopped and the vessel is made inert. The temperature of the vessel is brought
down to 20°C and, without waiting for the return to 20°C, the ethano! is added fo the
SOLUTOL® HS15. The mixture is then homogenized for 30 min. The compound of formula
() (base form) is added and is dissolved in the SOLUTOL® HS15/ethanol mixture and the
resulting mixture is left to stir for 3 h at ambient temperature. It is then filtered through a
0.22 ym PVDF filter and the solution is stored for 24 h. The solution is then subjected to a
sterilizing filtration through a 0.22 ym PVDF filter.

Other formulations

Several formulations of the compound of formula (1) are compared in order to determine the
one which makes it pessible to achieve the target solubility of 20 mg/g (Table 1lI).
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A study of chemical stability by measuring the impurity content by high performance liquid
chromatography (HPLC) was carried out on the formulations making it possible to achieve
the target solubility. To do this, the impurities present in the following three formulations were
assayed over time:

e  SOLUTOL® HS15/ethanol 50/50

s PS80pus/ethanol 50/50

s PS80
The results are given in Table V.

Table IV
&
conditions | months HSS?'S';;@;‘O! PS80/ethanol PS80
5°C 0 0.13 013 015
15 0.14 0.15 019
25 0.26 0.29 0.25
6 0.32 0.37 0.31
35°CT60%RH 0 0.13 0.13 0.15
15 2 2 2.3
25 35 38 46
6 6.4 7.8 9.5
30°CI65%RH 0 0.13 013 0.15
15 4 47 5.1
25 6.7 8 9.7
6 12.4 15 19.4

It is noted that the formulation combining SOLUTOL® HS15 and ethanol is the most stable of
the three.
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Physical and chemical stability of the dilution in the drip bag
The SOLUTOL® HS15/ethanol 75/25 (weight/weight) concentrate is diluted
extemporaneously in the drip bag. The physical and chemical stability of the dilution in the
drip bag was studied. Various parameters were evaiuated:

- the dilution: 0.04 mg/mL and 1 mg/mL

- the diluting medium (0.9% NaCl or 5% glucose)

- the storage temperature (5°C and 30°C)

- the storage time

trrespective of the conditions tested, it was shown that the bags are chemically and

physically stable for at least 72 h.
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ANNEXE 1

Technical Information

Solutol® HS 15

b2
Superasdes isaue of Newerber 2002

% = Registersd trademark of
BASF Aktiengaeelschaft

Chemical nature

Description

Specification

Lormposition

Solubility

Maerogol 1§ Hydrexystearate a8 & noniorde eslubilizer for injection
salrtions

Macmgol 18 Hydmxgreisamts

Solutoi® HE 15 is & ysllowish white pasts et room temperstore that
becomes liqud st approx. 30°C.

The Fydrephilis-lipophiic balance lise batwaan 14 and 16.

Tz critical micells concentration (CMT) liae betwean 0.005 end G.02%,

Unlzes otharsies atatad, ths determination metheds have beer taken from the
cument Bump=sn Phameaccpasia,

Soluto™ HS 15 corwists of poiyghool manc-and di-setera of 12-hydrosyetearic
ecid {= lipophiic part} and of about 3% of fre= pafystuane glvool (= ydrephilic
pert]. Ths e polyethyiene glyool can be determined by HPLS, The methed is
avsilable on request,

The main comporsnts of tha lipophilic part hevs the foliowing chemical
effusturee:

A emall part of the 12-hydmxy areup can be etherified with polysthdone glysal,

Sclutol® HS 15 disschvas in wetar, stharol arvd 2-propanal tofomm claar
eiutiona,

ltes edubiity in water decreaapswith increeeing f=rr@erature. 1 is imeoiubls in
liquid pareffin.
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di l uted extenporaneously in the drip bag. The physical and chem cal
stability of the dilution in the drip,bag.was studi ed. Various paraneters
were evaluated: the dilution: 0.04 Sand 1 mg/ mL - the diluting nedium
(0.9% NaCl or 5% glucose) the storage tenperature (5C and 30C) - the
storage tiqne I td ndi.tions tested,. it , shown that the
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Techni cal InformationSoluble HS 15 , adared=t 2X| ESE Jul y2303 SUr ege000. 9
haus af Nomrbar 2002 Chem cal nat ur ekl acnhgal @ droxystearate Sciutc4 HS
15 is a yellowish %its perstseN oo TENPEr at'ure( that becomes livid at
approx. 3CEC. The htdropH P-I13 Lehetercglfes between 14 and 16. The
critical micelle concentration (CNC®Ilies tegfwegn 9.005 erd 0.02% Uni ssa
ather.r.iare Pelted, tie determ nation nmeth®dsyh been taken fromthe
current European Pharmacopoeia. Dilutor HS 15 consrsts of pol yptycd nono-
and di - esters &t theJomy gt 8 ped asinnthe deran eft=a salhehan peld pdich)iapbarofaceytisally 39%
of free pabyspitdyd,ene gl ycol (= hydrophific pat). The free pol yet hyl ene

I | OM be determned by HPLC, Th thod i i | abl t. Th
el nconper ant SOOPHG" PRBEHR T oo AP RATE SHRIRE ISRy et

eau: | ur esin a surfactant/ethanol ratio by weight ranging from 25/75 to 80/20.

2, Pharmaceutical formulation comprising the compound of formula (1):

solve

H 0/,1\?{)\”

in the form of a base or in the form of a salt of an acid which is pharmaceutically
acceptable,
solubilized in a mixture:
» of ethanol and
» of a surfactant comprising a mixiure of the polyethoxylated monoester and

diester of 12-hydroxystearic acid having the respective formulae:
OH

H(OCH,CH, ), _OWW

O

H(OCH,CH,), _OWW/NWV
0 O
/WY\/\/\/\/\>: 0
OH

n being an integer ranging from 15 to 16,
in a surfactant/ethanol ratio by weight ranging from 25/75 to 80/20.

3. Pharmaceutical formulation according to Claim 1 or 2, characterized in that the
surfactant/ethanol ratio by weight ranges from 73/27 to 77/23.
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to 80/20.:2. P ical: i i S| d of f |
(D) 20y 52 PRHMIREEHbLERng B EHiR s AWAATE SOdah e BAIROR] Seftig #8101
whi ch is phar nEgBweMeanenys, fosciidats % obinotsiesiez end digstar ariddtam 80% to#0%t hanol
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th
and diester of 12-hydroxystearic acid having the respective e. OHn
bei ng an int eg@rs”Pé Bf"ng from1l5 to 16, in a surfactant/ethanol ratio by
wei ght ranging from25/75 to 80/20. 4. Formulation according to Caim 2,

in which gphe surfactant conprijses, ight, from 35%to 55% of nopnoester
and di est &r anﬁfw%h?%a%qf%ﬁ%@’ﬁw %T %Fﬁ‘&*/’lcgﬁ‘éeﬁlf Bt eqreRtisgoRy Ridh, 5.
For mul at i on acframdDttgo 20%Dfaamodster, fromB5etot358, SFlaidsRe A troM BURY toSKB%, ofby
wei ght, as mai € %0 55% of . nonoest er and di ester and
from 300 to a0t BB RNaRY HO AR P RS B PRl R b Bt
conpounds naki tegl0af-t he rest to 100% 6. Fornul ation according to Caiml1l
or 2, in which the surfactant conprises, by weight, from10%to 20% of
monoester, from 25%to 35% of diester and from 30%to 40% of polyethyl ene
gl ycol H(bcH2CPbgmackytisald famaatien h@ccardinpolmdSiaimki Ag tap6t hia relwieh t the100%
7. Phar maceut i g@actAtétHAR | Bl 356R50H0E 1920181 7823l dnd Bie EdhcliSnt be

sur f act ant / et hanol ratH) ra}nges from 73/27 to 77/ 23 and the concentration
of conpound of SR & forpula Hngeees FAIRP e £3MIBNng/ i . 8. Phar naceuti cal

formul ati on according to one of Clains 1 to 7, intended to be diluted so as

f f ysi | Ut.i 9. Met hod, f [ h ] cal
formil at1 8 ackBYAPRGER AL gl e R ES 1A AP RS RIRSEER 0w ng

st eps: $0 as to form a perfusion solution.

9. Method for preparing a pharmaceutical formulation according to any one of Claims 1
to 8, comprisihg the following steps:
- the surfactant is heated until it becomes liquid;
- the ethanol is added;
- the surfactant/ethanol mixture is cooled to ambient temperature;
- the compound of formula (1) is added to the cooled mixture;

- the final mixture is sterilized.
10. Method according to Claim 9, in which the mixture is sterilized by filtration.

1. Perfusion solution comprising the compound of formula (1):

Cl
SOLCE
N N J\N/R
BN

in the form of a base or in the form of a salt of an acid which is pharmaceutically
acceptable,



- the surfactant is heated until it becomes liquid; - the ethanol is added;
- the sur M08 hanol nixture is cooled to anbient tenPETERIBN5161L he
conmpound of formula (I) is added to the cooled mxture; - the final mxture
is sterilized. ? El[% ﬁ acco in%to Caim9, in which the mxture is
sterilized by PPRANEGDYSHutng ! vopime §?%W9§'BPW%S@BV%Q%?rﬁ@Qtt%@'%%@Und of
formula (0: (I )8inA0thEN0Moiumesfof an Bak@icaolution.t he form of a salt of an acid
whi ch is pharnmaceutically acceptable, obtained by diluting 1 volune of the
pharmaceutical solution according to Clainms 1 to 8 in 20 to 500 vol unes of
an i sot onil@. solRgtfugien sddtioPepmpesingths cbmpownd of empulagiyng t he conpound of
formula (1): (I) in the formof a base or ip the formof a salt of an acid
whi ch is pharnaceutically acceptabl e, at a cyf ntrat| on ranging fromO0.01
to 1.2 ng/m, the surfactant gs O

concentration ranging from0.48 ‘ ang the et hanol at a
concentration ranging fromO. 35 y/ M Hi lluted in an isotonic
solution. 13. Perfusion solution according § m 11 or 12, intended to
be administered to a human being. 14. Method f%r dbeparing a perfusion

sol ution, consiisthengmi Bf 8idaté bRt the o8B akit bhsn Q&&W‘%Q%ﬁﬁﬁac%ﬁ%ééw on
according to C ai %ée aﬁ@ 5I n 20 to 500 volunes of an 1sotonic so
t

15. Bottle confSMi PRERtn trPeaing oMY Pbie 4« me/str thecarfaptaphes of
Clains 1 to 8. difinedn bpe BaQaiennt @i Matagohbentiabs KeGiIAG oMl (u4d tersmﬁgéfﬂt ghds 11

to 13. 17. Use actant . as defi.ne for
preparing a phg%n%tg%r?c{ [ g:alco?cePHﬂ 0&?85’1”%%%‘8&-@#1'}?9%{%&"@0%@8@ aBFiSqiRIlityl a
(1): (1) in theolerm of a base or in the formof a salt of an acid which is
pharmaceutically acceptable, this fornulation being intended to be diluted

so as to forma perfusi on sol ution.
13. Perfusion solution according to Claim 11 or 12, intended to be administered to a

human being.

14, Method for preparing a perfusion solution, consisting in diluting 1 volume of the
pharmaceutical solution according to Claims 1 to 8 in 20 to 500 volumes of an
isotonic solution.

15. Bottle containing the pharmaceutical solution as described in one of Claims 1 to 8.

16. Drip bag containing the perfusion solution of Claims 11 to 13.

17, Use of a surfactant as defined in one of Claims 1 to 6, for preparing a pharmaceutical

formulation comprising the compound of formuia (1):

{2 \
'H (1)

in the form of a base or in the form of a salt of an acid which is pharmaceutically

acceptable, this formulation being intended to be diluted so as to form a perfusion
solution.



