1 NOVEL TAXO D- BASED COVPQOSI Tl ONS The present invention relates to
a novel pharmaceutical form based on a therapeutic agent that has
antitumour and antil eukem c activity. It relates nore particularly to a
novel injectable formcontaining the derivative of general formula (I)

bel ow HOOCOCH3 OCOC6H5 or the derivative of general formula (I1)
below. 0 The conpound of formulla (1) is better known under the

i nt.ernational non-proprietary nanme larotaxel, it is currently in clinical
trials and known by the abbreviation XRP9881. The conpound of formula (I1)
is also currently in clinical trials and known by the name XRP6258. 2

NOVEL TAXOID-BASED COMPOSITIONS

The present invention relates to a novel
pharmaceutical form based on a therapeutic agent that has
antitumour and antileukemic activity. It relates more
particularly to a novel injectable form containing the

‘derivative of general formula (I) below:

CH,co0, @

0 (1)
4

tBUO-CO-NH

O

or the derivative of general formula (IT) below:

OCOC,H

The compound of formula (I) is better known under
the international non-proprietary name larotaxel, it is
currently in ¢linical trials and known by the
abbreviation XRP9881. The compound of formula (IT) is
also currently in clinical trials and known by the name
XRP6258.



These products exhibit, in vivo, a substantial activity on malignant
tunmours that has enabled themto be studied in the treatnment of diseases
that are resistant to all other anti-cancer therapies.

Unfortunately, this type of product, especially docetaxel or paclitaxel,
has such a low solubility in water that it has been necessary to prepare .a
formul ation for an injectable preparati an based on a surfactant and

et hanol . Ethanol is the best pharmaceutical solvent that makes it possible
to dissolve the nol ecul es corresponding to foimula (I) and to formula (I1).
Such a forrmulation is, for exanple, described in Patent EP O 593 656 or in
the foll ow ng publication. By way of exanple, according to the
publication by R('mderMyprbduuro&isneexﬁaz;eaavelandvm@ehqy\ersdﬁgﬁh@%qear ed in

t he Jour nal ti_onal cer Instlt VoI 15, pa
1247- 1259 onc’qjl h%ugl\%}stﬂ? onc‘%‘f’r]ﬁ r?g atzli’&'?'gg thsfu %ey cl ose
to the corrpﬁﬁmfﬂlsed)fllflothﬁl a‘-r(ela)trr@lnt(ldl‘) aléeeassés sohati are kr@Astasta " st ock

sol ution”, ds DrERARE Hhat; _%%%@rn%h@m%%lsmte'y 6 my/m of taxol in a
sol vent m xture conposed of 50 vol % et hanol ; and 50 vol %

pol yoxyet hyl enat %d cast or oil g Creunphor EL) Still according
to this publicatiOFOTH GGy - tot bfai HYEﬁchOEorR:’é?ﬂl%%'%fl orfsPEsdadden 0. 3
and 1 ng/ mMdqcdtaxed ner;eama:rl;aﬁaﬁcalm ebassaludh oas ieent antlﬁgll@% tihe sane

time as the, a6t g Jyri qncen ns of each of the f QWi ng
conpounds, et hano and b}g‘%/sg kéﬁef ege%ar, Hpprox: rﬁat%fﬂ‘”@ 458 100 m

of perfusi diP s oft FﬁﬁecSﬁhé@ Pﬁ@pﬁréétlﬁnntba@fetdemn eguispesatheant and

adm ni st r atdwmefl highar®1 dpsesnef bagftl \@%amae@heheala@@ﬁbﬂee t‘h]
concentrati or}( of the aCtl% pri n%a% elhl n the sqolution is relative | ow,
the injection 19 Phe e?}f%&o@cuéﬁ?slwreisﬁ’oﬁééml on to
anaphyl act it naﬂl’lfﬂeb% at(Ed)nandranof éstratilans( 0f) .al ©od0| apdicsailag idur i ng t he
Lreatment. is  for ekdmbifs, PEEO-ALSCAVERSHaBREOKY NP 10; Palent ER O 593

601, that the yse of phar naceutical forns na possi bl e’ @i t Rer *Peduce
the et hanol™ordCddtrdtioryPlieab¥ent he Cr enpphor and the sol utes.
For this, a stock solution was prepared that contains the active principle

in a mxture of 3l wet oL oapanelk of actbaddhg WhHi €hel @uthch%n by

bi oconpat i 1 ent Xa I CLi pincip and_of
sur f act ant l‘1){?‘?731\702%1{ fr c%'r%trgﬁéh% r&%o% %S’ %s%so éone CP&Ft Wi’ﬁfzgr apﬁ’ﬁ&EPdt he

names TweerTarfd QVAUERGH, qf%@e NedtiamgyletQeercerofinsthyhere Uwildesand of
fatty acidng yCE5J dgagébydlrmmaztﬁd &h neR- W% Qgenas efl C%%h@ér?ﬁhé sol d,

for exanpl der 1t ane Cre

sol ution, te‘;[vgv CB?N g‘f"ﬁaﬁol S%‘ﬁ?@ﬂty p?%‘F’%‘?aBPy tht @PHROYRES Phan 5%
et hanol , e\f@rrrrmilae (hefer ably) i b cdntsai rm:]luas;s;nt hamA% edhanok st Fhks

sol ution i gat@kkg+and ymy bgg__gagggt ain, up t8 J._rrl'rg/ map%r%%ﬁ g&ﬁabl y up

to 80 ny/ m_ of actlve pri nci n the Suffact Yt axel
stock sol uti 89/RadCfatesPdi h@ fosehgent rfvﬂla?ﬁ‘iliﬂtﬁh Ccanmmiamfr ation between 6
and 20 ng/ M of active prl_ngop{;glgneglli@-@yrf@ga ant. The docet axel stock

sol ution preferably had a cogn&en |on1bet ween 20 and_80 nmg/m of active
principle in the surfactant. polyoxyethylenated castor oil

(e.g. Cremophor EL}.

Still according to this publication, in order to
obtain such concentrations (between 0.3 and 1 mg/ml), it
is necessary to inject solutions containing, at the same
time as the active principle, concentrations of each of
the following compounds, ethanol and above all Cremophor,
of approximately 8 g per 100 ml of perfusion soluticn. Since

the treatment often requires the administration of high



4 These solutions in the surfactant optionally contain small anmounts
of ethanol which may be dissolved in the perfusion solute but with
extrenely vigorous stirring, for exanple using a vortex-type apparat us.

The invention described in Patent EP 0 671 912 has nmade it possible to
solve the problens left by the previous patent and therefore consisted in
produci ng an internedi ate sol uti on betwegn the solution of the taxane-class
derivatives in the surfactant and an aqueous sol ution containing an
additive that subsequently pronotes the dissolution of said internediate
solution in the perfusion solute. These additives were chosen from
the set of additives that were capable of breaking up or preventing the
formation ofloske gél kediphapeihbablés fodnethbetweern-dhegmdsich e
cont ai ni ng t.axgne- SS . .derivatiyve and-the water. . Among t he
addi tives t%g% nake%%tiggggi %5 f%%b?ggksﬁéug%oﬁré&eﬁ?lﬁﬁévPéVggf%bn of
this gel | edcpRasélieheion| |oW My Wereeyi veduas ekasplEse aftfwanol of
glucose; gkyeernl;, RrOPYhEneighyceb; agh¥alNeet SO DD fosdBINLO!

benzyl al cohol ; -an ol yet hyl en | ycal s. _
y manifesgatfong opyalco%o% éoisoning during the treatment.

It has been discovered, according to European
Patent. EP 0 593 601, that the use of different
pharmaceutical forms made it possible either to greatly
reduce the ethanol concentrations, or else to completely
remove the Cremophor and the ethanol in perfusion
selutes.

For this, a stock solution was prepared that
contains the active principle in a mixture of solvents
composed of ethanol, which is the best biocompatible
solvent for taxane-class active principles, and of a
surfactant chosen from the polysorbates sold, in
particular, under the names Tween and Montanox, or the
esters/ethers of ethylene oxide and of fatty acid
glycerides (hydrogenated or non-hydrogenated castor oll)

sold, for example, under the name Cremophor or Emulphor.

The stock solution, having a low ethanol content,
preferably contains less than 5% ethanol, even more
preferably it contains less than 2% ethanol. This
'solution is stable and may thus contain up to 200 mg/ml
and preferably up to 80 mg/ml of active principle in the

surfactant.

The paclitaxel stock solution had, according to
that invention, a concentration between 6 and 20 mg/ml of
active principle in the surfactant. The docetaxel stock
solution preferably had az concentration between 20 and 80

mg/ml of active principle in the surfactant.



S predeterm ned as a function of the anount of active principle that it was
desired to inject. Wth all the fornmulations of the prior art nore
or less mld anaphyl actic shock phenonmena were observed, which had been
anticipated by adm nistration, prior to the perfusion, of an antihistam ne
and/ or corticosteroid. - Among the recent solutions that have nmade it
possible to prevent the appearance of thése anaphyl actic manifestations,
formul ati ons have appeared where the taxoid is encapsulated in an

al bum n- based envel ope. This solution prevents the appearance of

anaphyl acti c shocks and therefore avoids the pre-treatnent with

anti hi stam nes and/or corticosteroids and allows the adm nistration of
stronger doses w Theseducedusiidesef fiact sthel atdwgaceahlie sgititdengof the

prior art.. ThisskQr i ' for:e described in Patent U
6,537, 579. Pat en %p%ag%t %‘#ﬁ%%oséfooég%% a?vﬁwlsghl ?%ﬁh:bfei sdglcfSéD itions
conposed of 18 t &R8i dParSewicied S9lvd® obutdr opkht ehzreqslencdgsidatsed by a

surfactant. sthirgihyophbti Sedhnfns myiald on Wees el reokhapse and does not
degrade during storage. The oil described contains medi um chain

triglycerides (M ol. 812N or nd. soybeap oil, anongst nmany ot her
oils. It is wi ttgﬂﬁgoﬁnggﬁglc‘?n[%/%la?%%t ll)t{hgggeﬁlg/ojﬁ%i Pi §g?e§1§uf r fewer
| osses and Tads dek erearsitiien thansblvei d-lemulpsiobisms| t1ést alkgo naeet i oned
[0089] that pi-bo: 61| SkRBcWig | indiRhebasth: Just be suBheci od Lo

Tt

| yophilisatiopn within a matter of hours or mnutes, and

reconst i t ut ed-EREETRbRI | FOALEIMIst PRItEEeBe U wrehiFian neefer the hours
or m nut es. taBane-cladendgr ivtee: wxanpire Sshdl ahl 16f 21303 HinBe SinS Alpbldoors  of
paclitaxel | i it i;thin, their s ility ter 36.days at 60Cis
good for M S?Jyg‘:i%nd rs?:odyet:aél:;:ftrrllq%)llgI . %?solau%(figcnlvgont %‘?ﬁ ng SWETUFTA Ysesane
oil is al soPHeBeFEDetile dissolyppimp the emd sivmsrmstiaiteedoBytdibasdhvi ng t he
| yophi | i sat eheOpbiyrisd 8 |dd1igse carried out at -20C over 1 nonth are

descri bed. These stability conditions do not exhibit any advantage conpared

to the solutions ibed.in the first patents wi.th regard to their
stability, our.obqﬁge(s:{él Ve be g o OBt n ‘slé% Mt ot tidR fg%l‘?rul SEFon&fthat are
stabl e overa@@ifieet ohet yeareatapablenpit brpekabhgr ep or prevéatdage,

fornul at i ongh@r eo2hNEYSn bEE Ngnsoygnt ehhatHBke L S§ t Lpi ster
sufficient tg(@;lrﬁ)ses OLFEI xoi d- cl as_sgageﬁt sg\/\ﬁi | e a\lé/l%i glgn%lo%géﬁg%segg’fg]g%t ants- of

t he pol yoxyethyFeh TATYH DL Thet yi<Hraga-elopse deapgatavahipol t he
taxoi d i s stladlwatadr.anbi ent tenperature and is in a liquid formthat can be
m xed with the perfusion solute w thout the appearance of physical

phenonena that r i hase; Q;@E'r Ion, t.Ls ei.ther the
precipitation or g?wggse%}aér)atl onélof ?%1{11%% B }ggeé.% Phggg%&?i _!(:)?1, %FS?EMI ations
are sought THhaCtrmekeEVIHotRe biferretaeni rﬁ’gt shichgaldesi dlsse bohas while
avoi di ng pefdlisivaingy were giveh addekbh@plethe desired fornul ation nmust allow
the product to be kept sta_blﬁ at ir_rbi ent tenperature over tine and nust
prevent the degradation of EN82P8x6id, for exanple via hydrolysis.

- glucose;

- glycerol;

- propylene glycel;

- glycine;

- sorbitol;

- mannitol;

- benzyl alcohol; and
- polyethylene glycols.

The perfusions of docetaxel or of paclitaxel were

then injected into a person at a flow rate that was



The present invention responds to these objectives and relates to an
enmul si on, based on a pharnaceutically 7 acceptable oil in water in the
presence of lecithin or a sem -synthetic phospholipid, and containing the
taxoi d. Anong the phanaceutically acceptable oils, nmention nay be nmade of
soybean oil used alone or of nediumchain (C8-Cl10) triglycerides such as
M gl yol TM or MCTTm used al one, or else prveferably it is possible to use a
m xture of soybean oil and MCT. In particular, the weight ratio of the
soybean oil to the triglyceride is 1:1. The emul sion is forned by
the addition of soybean or egg lecithin, preferably egg lecithin such as
that sold under the trademark Lipoid E80, or by preferential addition of a
phosphat i dyPEsskitaeminhfiches s aa ivm’ctepnomﬁ surf aetranht of acthiRe

enul sion ha ran@@b&@rtHQV81€%%§ iAdy ehensthe |ecithin or the

phosphati dyl choline is conbi ne an ani onirc phosphol i pid chosen, in

particul ar, fron1 h?ildﬁ@glycerols or phosphati dic acids. Anong
t he phosphati dyl g §E ro ntPER Ay ipRs of the prior art more or

madeof di : aﬁﬂeybphmisb@atairm&dlgﬂ)aeelial (mg@) ;i:ll'renomlena were observed,

nyristoylp ti g r r .di.pal m.t oyl - ati cero

( DPPQ) . Anoﬁgggﬂ }gﬁ%sgﬁgglﬁ'c acg%g ﬁil%ﬁmﬁ% %gmﬁﬁp %ﬁg 6di um
salts of di F&frBYF P?é%@op%%gﬁhaﬂﬁdﬁ@Sé@ﬂdn@DEPﬂyOroﬁortlcoster01d

di nyri st oyl gl ycer ophosphatidic acid (DWA) or of _ _
dipalnitOyIgIycermm@m@phamédiﬁe@éﬂﬂi(é&%ﬂﬁlons thatThéMRi gl skat i@ of

respectivel e |th|n or . of .t he hatld oI|ne to. the
phosphatldy¥gFE2§%%lg r§VERS 6%835%&% e §m%¥ {b BRI &t Geen 500
and 3 and nﬁﬁ@lﬁﬁ%t%ﬁ%mmw st fotmblettveers 10&m&ndaﬁbea&mdngwabkethahanlon|c
phosph0|Ipld&xoﬂ&'@EVQM&Q§§§EEEEdW¥ﬁhQh¥céiﬂﬁm1ﬁibased envelope. This

solution prevents the appearance of anaphylactic shocks
and therefore avoids the pre-treatment with
antihistamines and/or corticosteroids and allows the
administration of stronger doses with reduced side
effects relative to the solutions of the prior art. This
formulation is, for example, described in Patent US
6,537,579. '

Patent Application Us 2003/0099674 claimg
lyophilised compositions composed of a taxoid dissolved
in an oil droplet that is encapsulated by a surfactant.
This lyophilised formulation does not collapse and does
not degrade during storage. The o0il described containg
medium-chain triglycerides (Miglyol 812N or MCT) and
soybean oil, amongst many other oils. It is written on
page 7 [0072] that these lyophilisates suffer fewer
losses and less deterioration than liguid emulsions. Tt
is also mentioned [0089] that. the emulsion, when it is
prepared, must be subjected to lyophilisation within =&
matter of hours or minutes, and when it is reconstituted
the lyophilisate must alsoc be used within a matter of

hours or minutes.



is preferred.
and 7 by addition of acid. Preferably a buffer

this region, possibly in conmbination with an acid. The buffer is preferably

hi sti di ne.

ascorbic acid.
addition of glycerol. It is possible to use 0 to 2% et hanol for

of preparing the fornulation. Preferably,the weight conposition ofthe

The pH of the fornulation may be adjusted between 3
is used to keep the pHin

It is preferred to use 5nMto 50mM of histidine in the solution
The acid is preferably chosen from hydrochloric acid, citric acid or

The isotonicity of®the solution nay be adjusted by

ease

formulation is within the followwng limts: oily phasel0 to 30% Ilecithin
or phosphati dyl cholineQ.6 to 5% . phosphat.i dyl gl ycerol 0.01 to 0.2%

gl ycerol 0 to 2. S%Ogtgh%r?oﬁ Oe}f%m%é/gﬁlat gra%slef ojr (%%6@/3?1 ©S SoppIfphaPht i on
of the enul preniitsprefefably Garhi a¢Ohusj Nghaim refduiidizad fesr

apparatus or _a hij gh-pressure_honogeni zer so_as to obtain droplets having a
si ze bet weer®1063%m aritF 1 &M @ndipr ef@oshl yEdet WEEE110D af8#9500 mu.

For mul ati ongg
nmare even nore particularly preferred. The fina
preferably By lniits ¢deir odepgrahednert gas that does not contain oxygen.

Among the emulsions obtained by dissolving the
lyophilisate, only stabilities carried out at -20°C over 1
month are described. These stability' conditions do not
exhibit any advantage compared to the solutions described
in the first patents with regard to their stability, our
objective being to obtain ready-to-use formulations that

are stable over at least one year at ambient temperature.

To date, formulations are always being sought that
make it possible to administer sufficient doses of
taxoid-class agents while avoiding usiﬁg surfactants of
the polyoxyethylenated castor oil or polysorbate type,
and in which the taxoid is stable at ambient temperature
and is in a liquid form that can be mixed with the
perfusion solute without the appearance of physical
phenomena that result in phase separation, that is to say
either the precipitation or the separation of liquid
phases. In addition, formulations are sought that make it
possible to administer the taxoid as a bolus while

avoiding perfusions.

In addition, the desired formulation must allow the
product to be kept stable at ambient temperature over
time and must prevent the degradation of the taxoid, for
example via hydrolysis.

The present invention responds to these objectives

and relates to an emulsion, based on a pharmaceutically

whele t Be1aves age 1548, 0f b Arom &t 4 el wegn 150, apd 350
| fornmulation is 1 nerted,



9 The concentrations of active principle of fornmula (1) or of
foLmula (l11) are less than 10ng/nl and are especially used at a
concentration between 0.5 and 6 ng/m and preferably around 4 ng/m .

The invention will be described nore fully with the aid of the foll ow ng
exanpl es, which should not be considered as Iimting the invention. EXAMPLE
1: 1 g of DPPC and 0.03 g of DLPG were dyssolved at 60C in a m xture of MCT
(10 g), soybean oil (10 g) and ethanol (0.4 g). 0.4 g of the conpound of
formula (1) was dissolved in |ipid solution obtained previously. 2.5 g of

gl ycerol were added, with stirring, to 75.7 g of a 10mM aqueous hi stidi ne
buffer until a honbgeneous m xture was obtai ned. The agueous phase was
added to theceiebyaphaseiandnt hateholie mt wewascheFogeRiizegdqn Bra il |

(Utra-Turrax) .b assing i.nto. a Mcrofluidizer (11 cycles, at 11 000
psi). The sizeloggﬁkge To %?%pQﬁéal%éiian SCQPgﬁﬁ815§0g$ﬁnt LE 2: 1 g
of DPPC and 0. 03 g@of DLPG were dissolved at 60C in a mxture of NOT (10
g), soybean oil (40c%y bhd ehpamereypiehlly lorceriaplef qllscemsintiene added,

with stirripgy R #2dé @ofsAHHIMAUetts histidige duifes adidstgd to pH
6 (HC1) untlb a ?8 qgg? us mxture s obtained. The aqueous, phase was
added to thé“8if gﬁa FHHE S ofBHi »aUr ¥ da¥ honogenit%ed | MSeRe

U tra- Turrarlbekor erpadséngrefenaialM tr of  wakzgsid kb ayel es ndbitlte000
psi). The Sb%?é%&bkgﬂ driqpl &L s ﬁ@%?'ﬁﬁdgﬁﬁﬁi@ﬁ9g99 ¢82 Wight ratio

of the soybean oil to the triglyceride is 1:1.

The emulsion is formed by the addition of soybean
or egg lecithin, preferably egg lecithin such as that
sold under the trademark Lipoid EB0, or by preferential
addition of a phosphatidylcholine, which is a

zwitterionic surfactant.

The emulsion has a better physical stability when
the lecithin or the phosphatidylcholine is combined with
an anionic phospholipid chosen, in particular, from

phosphatidylglycerols or phosphatidic acids.

Among the phosphatidylglycerols, mention may be
made of dilauroylphosphatidylglycerol (DLPG), di-
myristoylphosphatidylglycerol {DMPG) or dipalmitoyl-
phosphatidylglycerol (DPPG) . Among the phosphatidic
‘acids, mention may be made of the sodium salts of
dilauroylglycerophosphatidic acid (DLPA), of dimyristoyl-
glycerophosphatidic acid (DMPA)} or of dipalmitoylglycero-
phosphatidic acid (DPPA).

The weight ratio of, respectively, the lecithin or
of the phosphatidylcholine to the phosphatidylglycercl or
to the phosphatidic acid is preferably between 500 and 3
and more preferably still between 100 and 10. Among all
the anionic phospholipids, di1auroylphosphatidylglycerol



"EXAMPLE 3: 1.2 g of Lipoid E80 and 0.03 g of DLPG were dissolved at 60C in
a mxture of MOT (10 g) and soybean oil (10 g). 0.4 g of the conpound of
formula (I XRP9881) was dissolved in lipid solution obtained previously.
2.5 g of glycerol were added, with stirring, to 75.7 g of a 10mM aqueous
hi stidine buffer until a honbgeneous m xture was obtai ned. The aqueous
phase was added to the oily phase and the whol e m xture was honogeni zed in
the Utra-Turrax before passing into a Mcrofluidizer (11 cycles at 11 000
psi). The average size of the droplets obtained was around 140 nm (Dv50).
Physical stability after 1 nonth at 60C. sizes unchanged (Dv50 and Dv90).
EXAMPLE 4: 1.2 g of Lipoid E80 and 0.03 g of DLPG were dissolved at 60C in
a m xture ofisMefefdfrq). and soybean oil (10 g). 11 dissolved in lipid
sol ution obtained previously. 2.5 g of glycerol were added, with stirring,
to 75.7 g of a1l eoHs .hi st i di U f just p HC1) until a
honogeneous nixtgfééagg_ggt%?%é%# The agﬁ%g%%ggﬁhzgﬁ%géggdgggW%SHt e oily
phase and tABIwhoP¥ afidtbienwas aehbgeliiekardain ke Muftfies- Ter nardbebor e
passi ng i ntRe@pMaeophuiidi zeh s( kbGyel e$oits 111,000 RSimbinkhecaverage size
of the dropggtsaggéaiqﬁge5 ) ound 140 rin1£EN50).‘ . )
. ufrer 1s preferably ‘histidine. It is
preferred to wuse 5mM to 50mM of histidine in the
solution. The acid is preferably chosen from hydrochloric

acid, citric acid or ascorbic acid.

The isotonicity of the solution may be adjusted by
addition of glycerol.

It is possible to use 0 to 2% ethanol for ease of

preparing the formulation.

Preferably, the weight composition of the
formulation is within the following limits:

- 0lly phase 10 to 30%

~ lecithin or phosphatidylcholine 0.6 to 5%

- phosphatidylglycerol 0.01 to 0.2%

- glycerol 0 to 2.5%

- ethanol 0 to 2%

- water gs for 100%

The preparation of the emulsion is preferably
carried out wusing a microfluidization apparatus or a
high-pressure homogenizer so as to obtain droplets having
a size between 100 nm and 1 um and preferably between 100
and 500 nm. Formulations where the average size of the
droplets 1is Dbetween 150 and 350 nm are even more
particularly preferred. The final formulation is inerted,
preferably by nitrogen or by an inert gags that does not

contain oxygen.



Physical stability after 1 nonth at 60C. sizes unchanged (Dvso and Dv90).
EXAMPLE 5 1 g of DPPC and 0.03 g of DLPG were dissolved at 600C in a

m xture of MOT (10 g), soybean oil (10 g) and ethanol (0.4 g). 0.4 g of

t he conpound of fornula (I XRP9881) was dissolved in lipid solution

obtai ned previously. 2.5 g of glycerol were added, with stirring, to 75.7
g of a 10mM aqueous histidine buffer adjasted to pH 6 (HCl) until a
honbgeneous m xture was obtai ned. The aqueous phase was added to the oily
phase and the whol e m xture was honogeni zed in the Utra-Turrax before
passing into a Mcrofluidizer (11 cycles at 11 000 psi). 12 Physical
stability after 1 nonth at 60C. sizes unchanged (Dv50 and Dv90). EXAMPLE 6:

1.2g of Lipoid E8Bhandocbceadtgaef oPMPGweser dicssel meshsite 60€ i @uTixt ure of

MCT (10 g) soybean oil (.10 0.4 g of the co und, of foirmula (I
XRP9881) wagggi A éi)OrFHfUil& d%%l uFisn Dt ﬁBangB&ﬁgc{ yf?m‘%. BI§ of
gl ycerol weeeraddedlyw thedtiating, tondéntirayichn WHetwetesr untsi | aad

homogeneous ekl Hi Ca¥@Sp bl aldied, orHh,Aquegysphase was added to the ofly
phase and the whole m xture was "honogeni zed in the Utra-Turrax before

passing into a Mcrofluidizer (11 cycles at 11 000 psi). )
The lnvention will "be described more fully with the

aid of the following examples, which should not be

considered as limiting the invention.

EXAMPLE 1:

1 g of DPPC and 0.03 g of DLPG were dissolved at 60°C in
a mixture of MCT (10 g), soybean oil (10 g) and ethanol
(0.4 g).

0.4 g of the compound of formula (I} was dissolved in

lipid solution obtained previously.

2.5 g of glycerol were added, with stirring, to 75.7 g of
a 10mM acgueous histidine buffer until a homogeneous

mixture was obtained.

The aqueous phase was added to the oily phase and the
whole mixture was homogenized in a mill (Ultra-Turrax)
before passing into a Microfluidizer (11 cycles at
11 000 psi). The size of the droplets obtained was around
250 nm.

EXAMPLE 2:
1 g of DPPC and 0.03 g of DLPG were dissolved at 60°C in

a mixture of MCT (10 g), soybean oil (10 g) and ethanol
(2 g).

0.4 g of the compound of formula (I) was dissolved in lipid

solution obtained previously.



The average size of the droplets obtai ned was around 140 nm (Dv50).

Physical stability after 1 nonth at 60C. sizes unchanged (Dv50 and Dv90).
EXAMPLE 7: 1.2 g Lipoid E80 and 0.03 g of DPPA were dissolved at 60Cin a
m xture of NOT (10 g) and soybean oil (10 g). 0.4 g of the compound of
formula (1 XRP9881) was dissolved in lipid solution obtained previously.
2.5 g of glycerol were added, with stirmigng, to 75.7 g of WFl water until a
honbgeneous m xture was obtai ned. 13 whole m xture was honogeni zed in the
Utra-Turrax before passing into a Mcrofluidizer (11 cycles at 11 000
psi). The average size of the droplets obtained was around 140 nm (Dvn).
Physi cal stablllt after 1 nonth at 60C: sizes unchanged (Dvm and Dvm).
EXAMPLE 8 12g~of Bﬁpelgﬁarelo@'ea%ﬁd@ﬁ@e Weke i syoingmd ta 7@0@ |9noaf m xture

of MCT (10 @),.1@@yb Qid E}thalﬁgdh@k@@?okdggséea) Q, adihe
conpound of fornula |1 XRP6258) was dissolved’in |p|§ SO utlon obtalned

previ ousl y. YBt5192ohogpgeeedis e sl 6@ S W@ﬁﬁl§?ﬁrr|ng to 75.7 g of a
10nmM aqueous histidine buffer adjusted to pH 6 (HCL) until a honobgeneous

m xture wasTabt alqiRbus phase was added to the oily phase and the
whole mixture was homogenized in the Ultra-Turrax before
passing into a Microfluidizer (11 cycles at 11 000 psi).

The size of the droplets obtained was around 280 nm.

EXAMPLE 3:

1.2 g of Lipoid E80 and 0.03 g of DLPG were dissolved at
60°C in a mixture of MCT (10 g} and soybean oil (10 g).

0.4 g of the compound of formula (I XRP9881) was

dissolved in lipid solution obtained previocusly.

2.5 g of glycerol were added, with stirring, to 75.7 g of
a 10mM agueous histidine buffer until a homogeneous

mixture was obtained.

The agueous phase was added to the o0ily phase and the
whole mixture was homogenized in the Ultra-Turrax before
passing into a Microfluidizer (11 cycles at 11 000 psi).
The average size of the droplets obtained was around
140 nm {(Dvsg) .

Physical stability after 1 month at 60°C: sizes unchanged
(DV50 and DVgo) .

EXAMPLE 4:

1.2 g of Lipoid E80 and 0.03 g of DLPG were dissolved at
60°C in a mixture of MCT (10 g) and soybean oil (10 g).

0.4 g of the compound of formula (I XRP9881) was



The aqueous phase was added to the oily phase and the whole m xture was
honpogeni zed in the Utra-Turrax before passing into a Mcrofluidizer (11
cycles at 11 000 psi). The average size of the droplets obtained was around
260 nm COVPARATI VE EXAVPLE The foll owi ng exanple was carried out in
conmpari son Wi th Patent Application US 2003/0099674 to show t hat _

| yophilisation is a technology that canmot be applied to the formulations
of the invention because it gives rise 14 invention. 1. MATERI ALS AND

METHODS 1.1 .Materials Lipoid E80 - batch 1031471-7/906: supplier: LIPOD
KG Mglyol 812 Maltose nonohydrate. Saccharose. 1.2. Fornul a

dissclved in lipid solution obtained previously.

2.5 g of glycerol were added, with stirring, to 75.7 g of
a 10mM agueous histidine buffer adjusted to pPH 6 (HCL)

until a homogeneous mixture was obtained.

The aqueous phase was added to the oily phase and the
whole mixture was homogenized in the Ultra-Turrax before
passing into a Microfluidizer (11 cycles at 11 000 psi).
The average size of the droplets obtained was around 140

nm {Dvsg) .

Physical stability after 1 month at 60°C: gizes unchanged
(DV50 and Dvog) -

EXAMPLE 5

1 g of DPPC and 0.03 g of DLPG were dissolved at 60°C in
a mixture of MCT (10 g), soybean oil {10 g) and ethanol
(0.4 g).

0.4 g of the compound of formula (I XRP9881) was

dissolved in lipid solution obtained previously.

2.5 g of glycerol were added, with stirring, to 75.7 g of
a 10mM aqueous histidine buffer adjusted to pH 6 (HCI)

until a homogeneous mixture was obtained.

The aqueous phase was added to the oily phase and the
whole mixture was homogenized in the Ultra-Turrax before

passing into a Microfluidizer {11 cycles at 11 000 pei).

The average size of the droplets obtained was around
280 nm (DVS[)) .



Formul a % unit(g) XRP9881* 0.340 0.002 0.007 M glyol 812 17.0 0.085 0.340
Li poid E80 1.0 0. 005

i2

Physical stability after 1 month at 60°C: sizes unchanged

(Dvsp and Dvgg) .

EXAMPLE 6:

l.2¢ of Lipoid E80 and 0.03 g of DMPG were dissolved at
60°C in a mixture of MCT (10 g) and soybean oil (10 g).

0.4 g of the compound of formula (T XRP9881) was

dissoclved in lipid solution obtained previously.

2.5 g of glycerol were added, with stirring, to 75.7 g of

WFI water until a homogeneous mixture was obtained.

The aqueous phase was added to the 0ily phase and the
whole mixture was homogenized in.the Ultra-Turrax before
passing into a Microfluidizer (11 cycles at 11 000 psi).
The average size of the droplets obtained was around
140 nm (Dwvsg) .

Physical stability after 1 month at 60°C: sizes unchanged

{(Dvsg and Dvgg) .
EXAMPLE 7:

1.2 g Lipoid E80 and 0.03 g of DPPA were dissolved at
60°C in a mixture of MCT (10 g) and soybean oil (10 g).

0.4 g of the compound of formula (I XRPG8Bl) was

dissolved in lipid solution obtained previously.

2.5 g of glycerol were added, with stirring, to 75.7 g of

WFI water until a homogeneous mixture was obtained.

The aqueous phase was added to the oily phase and the



0.020 Purified water 66.6 0.333 1.333 Cryoprotectant 15.0 0.075 0.300 Tot al
100 0.5 2 Lyophilisate height
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whole mixture wag homogenized in the Ultra-Turrax before
passing into a Microfluidizer (11 cycles at 11 000 psi).
The average size of the droplets obtained was around
140 nm (Dvsg) -

Physical stability after 1 month at 60°C: sizes unchanged

(Dvsy and Dvgg) .
EXAMPLE 8

l g of DPPC and 0.03 ¢g of DLPG were dissolved at 60°C in
a mixture of MCT (10 g), soybean oil (10 g) and ethanol
(0.4 g).

0.4 g of the compound of formula (IT XRP6252) was

dissolved in lipid solution obtained previously.

2.5 g of glycerol were added, with stirring, to 75.7 g of
a 10mM aqueous histidine buffer adjusted to pH 6 (HC1)

until a homogeneous mixture was obtained.

The aqueous phase was added to the oily phase and the
whole mixture was homogenized in the Ultra-Turrax before

passing into a Microfluidizer (11 cycles at 11 000 psi}.

The average sgize of the droplets obtained wag around
260 nm.

COMPARATIVE EXAMPLE

The following example was carried out in comparison with
Patent  Application US 2003/00958674 to show  that
lvophilisation is a technology that cannot be applied to
the formulations of the invention because it gives rise

to an enlargement of the lipid particles of the



1 nm 6 mm pure, solvent-free product 1.3. Enul sion preparation nethod 1)
Di ssolution of the active principle in the oil. 2) Pre-dispersion of the
oily phase in water + lecithin using the Utra-Turrax. 3) Honobgeni zation

through a mcrofluidizer at 11 000 psi (11 passes). 4) Division of the
emul sion into 2 fractions - Addition of 15% nmaltose or saccharose. 15 5)
Spreading gqs for a height of 1 nmand 6i1am 6) Lyophilisation: The
conditions applied are described bel ow. Freezing: shelf tenperature -45C -
product tenperature -39C. Sublinmation: shelf tenperature -25C - pressure 50

m cr obar

invention.

1. MATERIALS AND METHODS

l.l.Materials

Lipoid EB0 - batch 1031471-7/906: supplier: LIPOID KG.
Miglyveol 812

Maltose monchydrate.

Saccharose.

1.2, Formula

Formula % Unit (g)
KRPO8BL* 0.340 0.002 0.007
Miglyol 812 17.0 0.085 0.340
Lipoid EB0 1.0 0.005 0.020
Purified water 66.6 0.333 1.333
Cryoprotectant [£5.0 . 075 0.300
Total 100 0.5 2
Tyvophilisate height 1 mm 6 mm

* pure, solvent-free product

1.3. Emulsion preparation method

1} Dissolution of the active principle in the oil.

2) Pre-dispersion of the oily phase in water + lecithin

using the Ultra-Turrax.

3} Homogenization through a microfluidizer at 11 000 psi

{11 passes).

4) Division of the emulsion into 2 fractions - aAddition

of 15% maltose or saccharose.



Secondary drying at 30C. 2. RESULTS 2.1. Before lyophilisation Size before
addi tion of cryoprotectants 250 nm (Coul ter N4+, neasurenent nethod:
guasi-elastic light scattering). No change in the size after addition of
cryoprotectants (before lyophilisation). 2.2. After lyophilisation 2.2.1.
Appear ance and reconstitution Appearance of the lyophilisate: no coll apse
or shrinkagecorrect appearance. Reconstiltsuti onw t hWFl wat er : i rmedi at e
reconstitution,theemul sion obtained is of honbgeneous appearance. 2.2.2.
Size after reconstitution 16 No visible or neasured difference between
mal t ose and saccharose, nor between |yophilisate heights of 1 and 6 mm

5) Spreading ¢gs for a height of 1 mm and 6 mm.

6) Lyophilisation: The conditicns applied are described
beiow. Freezing: shelf temperature -45°C - product

temperature -35°C.

Sublimation: shelf temperature -25°C - pressure 50

microbar
Secondary drying at 30°C.
2. RESULTS

2.1. Before lyophilisation

Size before addition of cryoprotectants 250 nm (Coulter

N4+, measurement method: quasi-elastic light scattering).

No change in the size after addition of cryoprotectants

{before lyophilisation).

2.2. After lyophilisation

2.2.1. Appearance and reconstitution

' Appearance of the 1lyophilisate: no collapse or

shrinkage =» correct appearance.

Reconstitution with WFI water: immediate
reconstitution, the emulsion obtained is of

homogeneous appearance.

2.2.2. Size after reconstitution

Presence of wvesicles having a size between 300 nm

and 10 ym (metastable system).



17 CLAIMS - 1) Conpositions that can be injected in the formof an
emul si on containing derivatives of the taxane cl ass, conposed of an
enul si on based on a pharmaceutically acceptable oil in water and on

| ecithin, conpositions in which the taxane is dissolved and corresponds to
t he general formula (1) or (I1) bel ow characterized in that they also
contain an anionic surfactant. 2 Conpositions according to Claim
1, characterized in that the pharnaceutically acceptable oils are chosen
fromm xtures of soybean oil and of mediumchain triglycerides. 3)
Conpositions according to Claim1l, characterized in that the lecithinis a
natural |ecithin_chosen fromegg lecithin_or soy lecithin or a

sem -synt hetic | BEi t'HiT-Rfosh fIGHYSISEs phat feRfrdnl PrREYeen 183 Liaskat t he

ani oni ¢ surfact aphdi $a@chhespbat hdy! Wercrrsl 195 inhaspbati-digracifg

1 and 6 mm.



5) Conpositions according to Claim4, characterized in that the

phosphati dyl gl ycerol is chosen from

di | aur oyl phosphat i dyl gl ycerol (DLPG , di nyri st oyl - phosphati dyl gl ycer ol

(DMPG or dipal mtoyl phosphati dyl gl ycerol (DPPG . 6) Conpositions
according to Caim4, characterized in that the phosphatidic acid is chosen
fromthe sodiumsalts of dilauroyl gl yce¥bophosphatidic acid (DLPA), of

di nyri st oyl gl ycer ophosphat i di caci d( DMPA) or of di pal m t oyl gl ycerophosphati di c
acid (DPPA). 7) Conpositions according to Claiml1, characterized in
that the weight ratio of the phosphatidyl choline or of the lecithin to the
phosphati dyl gl ycerol or to the phosp% acid is preferably between 500
and 3. 8) Conpositions accordi Claim 7, characterized in that
the weight ratio is preferably between 100 and 10. 9) Conpositions
according to d ai - A6 i i h - f.th obnulation is
adj usted to bet V\é?n.%gmgﬁgggg%ggaéglg%i g%ho?gaggg?g&g ih &i%)) ki

Conposi t i oifSace®t i Hyt ocparabniehadgeivpkzedsi wft Hate t txaes deilssshosen
from hydr ocith@dsedaciod, ShtrbeuBsidnOrbAsEr Rt aCi $harmaceutiddlly
Conposi ti onsacc%rg)l ngto%g aimL, charact erl.zef in that a buffer, which is

hi sti di ne, 9°5k4g&de in wateyyand, i si¢5 brisdtc of ot He smm

which the taxane is dissolved and corresponds to the

general formula (I) or (II) below:
tBUO-CO-NH

(1)

(n

HO Y OCOCH,
OCOCH,

characterized in that they also contain an anionic

surfactant.

2) Compositions according to Claim 1, characterized
in that the pharmaceutically acceptable oils are chosen
from mixtures of soybean o0il and of medium-chain

triglycerides.

3) Compeocsitions according to Claim 1, characterized
in that the lecithin is a natural lecithin chosen‘from
egg lecithin or soy lecithin or a semi-synthetic lecithin
chosen from phosphatidylcholines.

4) Compositions according to Claim 1, characterized



characterized in that the isotonicity of the solution is adjusted by
addition of glycerol. 13) Conpositionsaccordi ngtoC ai nl,
characterized in that the weight conposition of the formulation is within
the followng Iimts: oily phasel0 to 30% lecithin or

phosphati dyl choline0.6 to 5% phosphatidyl glycerol0.01 to 0.2% glycerolO

to 2.5% ethanol0 to 2% waterqgs for 100% 14) Conpositions
according to any one of the preceding clains, characterized in that they
are adm ni stered intravenously as a bol us. 15) Conpositions
according to any one of the preceding clains, characterized in that the
particles have a size between 100 nmand 1 gm 16) Met hod of

preparing campagiat s aCosigsiof fyaranei ©f a t BRo ppELEIRyIg; 16} i fF,

characteri z%g, i_n %hgthgpgdlegul sion is produced using a mcrofluidization

appar atus or-a hFfgh-presstre Honbygeni zer.

5} Compogitions according to Claim 4, characterized
in that the phosphatidylglycerol is chosen from
dilauroylphosphatidylglycerol (DLPG) , dimyristoyl-
phosphatidylglycerol (DMPG) or dipalmitoylphosphatidyl-
glycerol (DPPG).

6) Compositions according to Claim 4, characterized
in that the phosphatidic acid is chosen from the sodium
salts of dilauroylglycerophosphatidic acid (DLPA), of
dimyristoylglycerophosphatidic acid (DMPA) or of
dipalmitoylglycerophosphatidic acid (DPPA).

7) Compositions according to Claim 1, characterized
in that the weight ratico of the phosphatidylcholine or of
the 'lecithin to the phosphatidylglycerol or to the
phosphatidic acid is preferably between 500 and 3.

8) Compositions'according to Claim 7, characterized
in that the weight ratio is preferably between 100 and
10.

9) Compositions according to Claim 1, characterized
in that the pH of the formulation is adjusted to between
3 and 7 by addition of acid.

10) Compositions according to Claim 9,
characterized in that the acid is chosen from

hydrochloric acid, citric acid or ascorbic acid.

11) Compositions according to Claim 1,
characterized in that a buffer, which is histidine, is
added.
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12) Compositions according to Claim 1,
characterized in that the isotonicity of the solution is

adjusted by addition of glycerol.

13) Compaositions according to Claim 1,
characterized in that the weight composition of the

formulation is within the following limits:

- o0ily phase 10 to 30%

- lecithin or phosphatidylcholine 0.6 to 5%

- phosphatidylglycerol 0.0L to 0.2%
- glycerol | 0 to 2.5%

- ethanol 0 to 2%

- water gs for 100%

14) Compositions according to any one of the
preceding c¢laims, characterized in that they are

administered intravenously as a bolus.

15) Compositions according to any one of the
preceding claims, characterized in that the particles

have a size between 100 nm and 1 um.

16) Method of preparing compositions according to
any one of the preceding claims, characterized in that
the emulsion 1is produced wusing a microfluidization

apparatus or a high-pressure homogenizer.



