ANTI TUMOR COMBI NATI ON | NCLUDI NG CABAZI TAXEL AND CAPECI TABI NE The present
invention relates to an antitunor conbination conbining 5 cabazitaxel and
capeci t abi ne,j e eat nent of netastatic breast cancer in patients
pr ogr essi ngW&%ﬁt’nﬂﬂé%ﬁq reat ment with anthracycli nd¥CHRR2040L05Q873 Pri or
art and technical problenm 10Breast cancer affects a |arge part of the
femal e popul ation t hr ou@NWUITUMGROOMBINATIONINCLUDINGses wor | dwi de in
2002; it is predicted tha Al .,r At da ph 5{*“ cases in 2010 (CA
cancer J.din. 2005, 55, B S MDSt-eomBn cancer in wonen. 15
Met astati c breast cancer (MBC) is generally treated with anthracycline- and

t axane- basedrH qipsdrtr #enlioFORIAtES RS\YreYntiRim&! idrain?r%\iﬁﬁﬁdn ARy | "

Screeni ng, doi?%gn Si aad treatment of breast cancer” NMayo clinic

pr oceedi Hgs Allaxgs ang (EPgEEgoIne in testreaimant of metaslatiadreasticanaatint o t he
agent s used,patienfsapriogressig aftert pricinesatmeht GithlanthrasydiRsharbiaRhRet N €at ment
options. Several nechani sns of taxane resistance have been descri bed
(expression of P-glycoprotein P-gp, ndr-1 gene, nodified taxane netabolism
t ubul i n gendPrigrart and technical peablBm]lg Resi st ance Updates 2001, 4(1), 3-8;
J.din.Onc. 1999, 2517(3), 1061-1070. For patients in whomthe cancer has
progressed after a previous treatnment based on ant hracyclines and/or

t axanes 10 75darepstyzancenaiiegts,allaiger part of fhe femalet populatieathreughout the

capeci t abi nevdritl: T hIRERRYs HP3E | e;f)?ag ' L§@bi ne
and docet axgl i s.indicat e_dbégé &WE“@%W%%%% &Sggrl gg’i@%@@g?ﬁé% has

al so been obsEMLANGasesBRAY]q 4%81 canser xRBED 589052850 E4ek0Bcltiisethien t he
treat ment ofméstcanenoesbatanh wiahast ati ¢ breast cancer ("A multicenter 35
phase Il study of XRP6258 administered as a 1-h i.v. infusion every 3 weeks
in taxane-resistant netastatic breast cancer patients"” Ann.Oncol. 2008,
19(9), 1847 Maiagiatic brersieadcecfBe) iRgeREaly R281 WA SRthrEoydlines @pge, | n

t he concl usi i d ! i j ion,of Thym di ne
Phosphor | aegchy e, EQeeRtraBt corkise Ravin K6 GRS Mot

Phar macol ogyCesting.y diggiiosisenaed i freatreemntoref- fyeasindcancer Adajd @iibic 11,
2008, the f@%@g@@émm%, B1eB16)XRP6258 i nduces TP expression, 5
especially with -7 breast carcinoma cells. This induction m ght be
clinically relevant in the field of XRP6258/ capecitabi ne conbi nati on,

assesse#0i nTpet canter van fbdvonastresistinrrto &% RIRALS UskE, Gh 4 iétﬁl‘él‘%se?l
' ere IS sti a

cytotoxicity,J h , |s for the combingtion. 1

need to fi néa)&aa{r?l]gtsbgvﬁéﬂr@@tgg(}%Ipotsﬁ'g}eaﬁgﬁfm%mo%&i%s Sel’(eba@atm%?h%"ﬁ'ﬁsmhom t he
cancer has pf d@ransseesistenee havevbeers dasedbed ribxpicisbionnthiFaglycbpragsinand
taxanes. The_gteseptq | nti : [ y vi dj.ng a novel

antit unor 1? %’aﬁégg %ghlmgagﬂ%?ﬁg??%gn @8{%‘?’??’?‘@@@@%2%{1%@“%%'

capeci t abi n&!C-¥ ofeanlrel Resistanage bpdatass 208y 4(d), dd8erhClie Qriee 188%s of
each dr2g and(3)heosuibapl e adm nistration schene, so as to obtain a

wel | -tol erated conbi nati on whi ch does not exacerbate the toxicity of each
of the two antitunor agents and which allows the treatnent of patients

pr ggr essi ng Fﬁf)a‘atiemtﬁein wHo the camwﬂiaslﬂ)rb@rr]@éyehraﬂ?{»cd b ; d@q@eétﬁq@,ﬂes, f i nh
order to ev e Ltumr actjvity there Brief description of the
i nvent i on] BE{;‘@& Tﬂé %Hgﬁ%??@'ﬁg?eﬁgg@g t%x%ﬂ?sar@ %?/‘i‘mB{ pias cdeyelenl
conbi nat i onreXgstenesr ks tiys ctibatmert).el capacitalginehen f engndtaerapy or the
30  combination combining capecitabine and docetaxel is indicated (J.Clin. Onc.
2002, 20(12), 2812-2823).

It has also been observed that cabazitaxel (or XRP6258) can be effective
in the treatment of taxane-resistant metastatic breast cancer (“A muiticenter
35 phase Il study of XRP6258 administered as a 1-h i.v. infusion every 3

weeks in taxane-resistant metastatic breast cancer patients” Ann.Oncol.
2008, 79(9), 1547-1552).



and‘capeci t abi ne having the fornmula WO 2010/128258- 3 - PCT/ FR2010/ 050873
wherein both of said antitunor agents may be in the formof a base, in the

formof a pharmaceutically acceptable acid salt or in the formof a hydrate
5 or of a sWVOQAW0/128268ded for the tredtnent of neP&IVERRO1G058873cancer
in patients progressing after a prior treatnent with anthracyclines and

taxa nes.  FumbREbARXGh tk@BohAusidhldfaHE Hbshaci Bnfithey ‘ffﬁw&fno%;aﬁaﬁ%for‘e

sol vate. Mo articuyl arly, the ac%%(ﬁe?ésol vate of cabazitaxel contains
bet ween 5 arﬁ‘yg%"% Qof‘ﬁﬁloéﬂ?s%fbya 8, & Oey Iojd heiasested ahithe 7% The
combi nat } on Frenglt PRasnagolegyf s$cibt4ecamyuaﬁceafn Gl@hﬂghf—ﬁgﬁbn@'ﬁ@nﬁﬂgﬁf bect Lve
anount of c i n . 3 e, adm.nistered, at a dose
(def i ned oI, OBB" e folowitL gﬁéjaﬁéé-béﬁ%%@déﬂﬁas GEPIASSIOfh e

capeci t abi n@spadialhe vithriMCE {7 heeastweareinmnuaycedls. T hito sreduatiefi mightf be each

adm ni str at i.pn; N; .6 a 1250 Lesheci t ween 825
and 1000 ng/cﬁlgl?:a%r% g\gglgblgz i%?eaxggldcﬁ gdé@ad(?n%@r/]c}%%}%@ﬂ%y @H%’%@g‘ﬂ"at a
dose of bet Re&psSesl Hnhdatieniggwith bregst waneapeas taediotive of emiincreaeedd oral | y

twice a day c?tﬁtoﬁiéi?dﬁ)tﬁe%ﬁm@r gareror ded boRgina@bneach administration) of
bet ween 675 and 1250 ng/ n2, nore especially between 825 and 1000 ng/ n2,

this cycle of admnistration of the two antitunor agents being repeated
with a g%p Thebetiswestii & weeeat o rfirst zatli Onﬁrg_b_fe ﬂ@b@zihﬁeﬁéﬁe%um:f oﬁti(\m@‘ﬁﬁh whi ch
gap can be ; endLn n the.tolerance to.the

pr ecedi ng ag)r%'%ﬁltgtq ﬁé’?i%orﬁ th% c%g\éggﬁggp@ﬁgresse#ﬁger H{}%‘H‘P‘i‘%ﬁ'eﬁr@%mr\é’ftét es to
the use of eabwacydires aaddaxansscit abine of 30 fornula for preparing the
abovenenti oned antitunor pharnmaceutical conbination. WD 2010/ 128258-4-
PCT/ FR2010/ 8(30873 [ Description of the invention] Definitions

phar maceut i d8€I Presepk prvantionaiegts dhiganeed diy iprevidiagi 8 meval anfitumpra | ow

t oxi ci t¥5 ( s phaRthacdaral tbedindtdht SorpR&iAg rea‘élé'zitaﬂéi?a?%a B8peditabile, fr

effective a urh C produci ng an effect

t. amgunt of a pharngceutica npoun
8 i 4BE et SodePele debiiadne dsesr shgs drig aRd thaol G

on the canc®M¢
fam |y and baialiiae ddoministratiod 0 schéinehasot hes cliembbdin Nn@amewell-tolerated

4a- acet oxy- 2a- I 5 - pgé}f/ 13- .
hydroxy-713??@3{%@%%%§ya§?%3&9?a - f%%%?l@g- W %fs??ﬁbt‘grftl"-eom’%xy-
antitumor agents and which allows the treatment of patients progressing
20  after a prior treatment with anthracyclines and taxanes, in order to evaluate
the antitumor activity thereof.

[Brief description of the invention]
The invention relates to an antitumor pharmaceutical combination
25 comprising cabazitaxel having the formula

and capecitabine having the formula
30



15 car bonyl am no- 2- hydr oxy- 3- phenyl propi onate. This conpound and a net hod
of preparation are described in docunent WO 96/ 30355. Cabazitaxel can be
adm nistered in the formof a base (cf. fornula above), in the formof a
phar maceut | YP13019628268bl e acid salt oB-in the forRCFHFR2010i0508731t can
al so be a solvate, i.e. a nolecular conplex characterized by 20 the
i ncor poration of t crystallization solvent into the crystal of the
nol ecul e of the agtrye~iLaAgLedient (in this respect, see page 1276 of
J.Pharm Sci. 1975) 64(8), 1269-1288). In particular, it nmay be an acetone
solvate, nore p ‘tqcularly the one described in WD 2005/ 028462. It may be
an acetone sol ¥ of cabazitaxel containing between 5 and 8% by wei ght 25
of acetone, prefefably between 5 and 7% (% signifies acetone
cont ent / acel'dfis+chbazi t axel content x 100). An average val ue of the acetone
content is 7%,WAtch represents nore or |ess acetone stoichiometry, which

is 6.5%for a solvate conprising one acetone nol ecul e. The procedure
descri bed bel ow nakes it possible to prepare an 30 acetone sol vate of
cabazitaxel : WD 2010/ 128258- 5 -PCT/ FR2010/ 050873 940 ml of purified water
are added, whein both ghbaidrantitenpe pgenisenay deandbe doinoof af baaey iny ths

4- acet OXy- 2fR5rREBE S Wha¥t : i ; =
i met hoxy:- 9- oxot ax- f aééht%%ﬂ?@@;éi&pt;agﬁ’ gili@%ét?téﬁ}ll%gg&qgg/mV(\)éiangrlaF]e

1-en- J{Sa-éﬂ. , ) ]
appr oxi mat eP§ ©b & $¢ete, intendeq ferotheifgaiment ofomgianialic breasticenceuinwith a 5
suspensi on pétiéhty pfogtessing oxfte?ar heMerotleatyieht Wil efsYackoiel oxyy8, 1 op-d
i met hoxy- 9@%}'% 11-en-13a-yl
(2R, 35) - 3-t -'BUt oxycar bonyl am no- 2- hydr oxy- 3- phenyl propi onate isolated in
acet one/ wat €abanitaxehicanuneparticdar e iof theafoem ahdn 2betdneobolats. odere The

m xture is Sfid ' : t . I ng 1.5.Liters of
purified m?@?kgiagyhféfgé%gégégé?B?@QE%}QP%%@'ZS[%Q%%c?oﬁ %'8§%%ﬁ$%.% aﬂfgslé xture is
| eft t olGsti by Weighof esebaenpraieredlabetwesab and 78uspension is filtered under
reduced pressure. The cake is washed on a filter with-a solution prepared
from450 nl ﬁf acetone and 550 m of '?ur_ifi ed water and then oven-dried at
55C under r LRBCRIMPPaEQY, comprisesiaa)effentive apgrst of wabgziiaxel and an

4- acet (ixz- 2effdetivegmount-dicapBcitatine. L1 13 |

epoxy- 1- hy y- - di met hoxy- 9- oxot ax- - ep- -y!

(2R, 39)- 3- ?Eﬁ bﬁ%@@%ﬁ?goﬁ «:hﬁ rﬁ)qgrﬁ'-ni'ﬁ%'}e&ixﬁ%?pﬁgﬁ?l E&%‘ﬁw%af% &R one

cont ai rfisng adiménistfatica) of baivkeh PHaptl Zicagbne are obt ai ned (theoretically
6.5% for a i-SRLeRBE: - jt j i.ni St.er

par ent er al IT}F’QSCE\?E&E@; "gé_ %ﬁﬁ?ééé\%gﬁﬁwggegﬁﬁﬁfd& ?a IyO%t?a gag)@g @%F‘[i?gg?’ by

i nfusi on. A83RN é@inﬁﬁ'ﬁtfﬁgwﬁ of betweaen t&8&(anduil 2a®Mmg/mSr rachei essecially on by

i nfusion i shétaeh@a® afeneHm mMdis2cabazitaxel is in solution in water in the
presence of excipients chosen Trom surfactants, cosolvents, glucose or
sodium chl oride, etc. For exanple, a galenical form 25 of cabazitaxel can

be pre@r edThy cdbhzitdxen cah b pdministessd bliiefush s08aosbafdethaBhajgned in a

sterile vi zitaxel + 2. of. solvent + polysorbate 80) with
a sterile \6/1%1 %CF %gorﬁg“ﬁl?ﬁ(gl%@e §8P8?'|k%n%f's_ é’dm’“'&%f&?\&i@é?”yag{tﬂc hda¥Ifor 139 by
wei ght of 9Hbdeyhaha yose (dsfinad ddrt each &dminisfratiorsobiubetwearesdsy drat

L o ; _ \ ; oreory am
oady-formr RTTRIDE Befe SRRy EENEM 98 dild TRORTHAMTINE SrRbl on i s
t hen pr epar@dmpystiatioacef fige ttwe apbﬁwmn agentenbeing ofpadied with a gap

ready- 281 1 esbtlvelehAoSAIMIriQRatioRs Ot bt ReRFS GrRikal ‘3’“@%5@@5@@ gl ucose

(appr oxi mat el 99 ,or_ sodium chloride, (approxi mately ST egards
capeci t abi n@‘%@ﬁi@ RN 1523%1"-’%‘-59 ?p‘?ﬂd'é% Apthe fRletansecioniienpreresing under

t he trademeadmidtediaarof.cabbzitaxeh prodrug of 5-fluorouracil: WO 2010/ 128258
PCT/ FR2010/ 050873 and has the chem cal nane:

5' - deoxy- 5-f | uor o- Nd- (pent yl oxycar bonyl ) -

cyti di neN- [The Snedion - dee aelies hofthe amesyf tabatitaxet and- copecitaBind bydro- 5

602450 %0: AN TGP eERRRY, PR Hbo RhShonkl CaRBL CEh A bl o1 8

base (cf. fe¥ARiNatidbove), in the formof a pharnaceutically acceptable acid
salt or in the formof a hydrate or of a solvate. 10A gal enical form of
capecitabine suitable for oral admnistration is, for exanple, the product
sol d under the trademark Xel oda(r) in the formof tablets containing 150 or
500 ng of capecitabine and anhydrous | actose as excipient. 15 As regards
the conbination, it consists in conbining cabazitaxel and capecitabine in
the formof two distinct pharmaceutical preparations. The conbi nation can
be used in the treatnent of netastatic breast cancer, in particular for
patients who still have the cancer after a treatnment based on



25 admi nistration of 3 weeks, that can be extended by 1 to 2 weeks
dependi ng on the tolerance to the preceding adm nistration. The
capecitabine can, for its part, be adm nistered daily, for exanple in the
form of two WQ dR¥/138258ay, for a peri-ob-of 14 dayPCTHR2040050873e, the
1st intake of capecitabine can coincide with the adm nistration of

cabazi t axel .[DéEgcfiptRmpoPihR ilvehtiBnpr ot ocol is as follows: the cabazitaxel
is adm ni steir)ep ﬁly i nfusi on over a period of approxinmately 1 hour on a

gi ven day DI"FHREORSy of the cycle). The capecitabine is adninistered

or 3I ly twice ?-da;harhactabﬂcalmc%%gab}éBBESEJLdanirPtSH' {@Fﬁi&ﬁ@éﬁﬁﬂ@ﬁn@%}[ ”f[ Rg
and evening, fro . I e 0 e
cycl e). Thigs Cyc@%ﬁﬁ'@ﬂ{%ﬁﬁ%&%ﬁﬁ%’?@?ﬁﬁ%ﬂ’ ﬁﬂrm%‘:hg%gibég f‘géé'l (on D1)
and the &apeci ralgffastive comut: amoDotdf asphammaceetiestoathpuund grodapingf 3

weeks (extendabl earpé!ﬁé%to‘i’lt%e"&%%éi]treéte-ﬁhe cabazi taxel and capecitabine
doses administered each tine to the patient depend on various paraneters:
body surface area, tolerance to the previous cycle, etc. The cabazit axel
can be adni Msteigidet cabakatel IR baAgE oo 7€ haslal finsily 38hHOR bet ween
15 and 25 mz.!ﬁe capeci tabi ne 10 cgn be adm ni ster edrtwbceégotfggy at a
dose (defin "8 each administrati on) of between 675 and 1250 ng/ nR, nore
especi allDy between 825 and 1000 ng/ nR2. Preferably, the recomended dose is
20 mg/ n2 of cabazitaxel on the first 15 day f't tregfment and 2 x 1000

ng/ n2/ day of capecitabi netckglom tfhe first t her fglirteenth day, this cycle

whi ch gap can be

of adm ni stration of the t UMDY ag
bet ween two cabazi t axel adm ni strathén
extended by 1 to 2 weeks depends st Re o the previous

adm ni stration of cabazitaxel. 80" [ Exanpl e] /A Ot -mLIII study was carried
out in four study centers in Europe. 25 Part 17 t rraxi mal adm ni stered
dose (MAD) and the reconmended dose (RD) ofegabazi‘taxel in conbination with
capeci tabi ne were determ ned. Part 2: the anfitunor activity and the
characterization of the tolerance profile determ ned at the
recomended dose. 30 The pharnacoki netics ), including the drug
interaction study, were also studied. 35 Patients Main inclusion criteria

f i 0 - =P / LA Incl usi

or1 tor a e TS AGOCHEHER. nds 4l SBERA SR MO TR Bl iTt ot ¢ or

| ocal |y recWAENRY- 63488 imghexy-S-axetardd -emdgerdbl e(2Fh§SEa§BGMt®qeper ative

Oncol ogysGr @Qﬂ)d?ﬁﬂlérﬁfﬂm%dﬁix?lyﬁhéﬁ%dﬁﬁ)atg FhisO §omp6h.% GRpsyre to
hemat o og

taxanes and to agt hr,acycl i nes; and adequate cal, renal "and

hepatic fund@¢BRY iy [hgparadion; [arepdaserbed sdn edosmenli WOIRSI20385.1 east 1

measur abl e |Gsbazitarelanindbe adimnisheeRFCHRT i 6Rh bags (P fd¥iUla Gheses, | nst
jteria re. a. simul tapeous

2000, 92, 29038 B o B P S S S el 0 Mo e
prior exposinydrate. & appalsmbe resolvateunecatmalbtwdr sdraplek ctrractessd biyd
condi t19§S. the incorporation of the crystallization solvent into the crystal of the
molecule of the active ingredient (in this respect, see page 1276 of
J.Pharm.Sci. 1975, 64(8), 1269-1288). In particular, it may be an acetone
solvate, more particularly the one described in WO 2005/028462. It may be
an acetone solvate of cabazitaxel containing between 5 and 8% by weight
25 of acetone, preferably between 5 and 7% (% signifies acetone
content/acetone+cabazitaxel content x 100). An average value of the
acetone content is 7%, which represents more or less acetone
stoichiometry, which is 6.5% for a solvate comprising one acetone
molecule. The procedure described below makes it possible to prepare an
30  acetone solvate of cabazitaxel:




' Thi r-ty-three patients with netastatic breast cancer were included in the
study, all previously treated with anthracyclines and taxanes: 15 patients
15 for part 1 and 18 for part 2. The characteristics relating to the

patients trdMOROUNE28IK:ified in Tabl eS- Table | RGTHER2010/950883ts 33
Medi an age [m n-max] (nust be > =18) 55 [34-74] Diagnosis: - infiltrating
o Gl o 2 B D bl e Bt e
Cr e oy 4 3oERE oF5 288 o oh > Racien Pt o BpoRp R Bharherws kv stons 20
(88% 4(12%7prtifrdinecthexie BiootdsRH @mel 3u-yPgRappfoximatel P2 % ByOCweidhe at
gpg%si gt (() 15%%;}&6&%&&[;}Z%ﬁ)er@o]f()@ce&e(, e thgﬁdéeae%inrbu%bgérriga ol Wit gl ¢
5 suspension of 2g of 4-acetoxy-2a-benzoyloxy-58,20-epoxy-1-hydroxy-
7B,10p-dimethoxy-9-oxotax-11-en-13a-yl  (2R,38)-3-tert-butoxycarbonyl-
amino-2-hydroxy-3-phenylpropionate isolated in acetone/water in a mixture
of 20 ml of water and 20 ml of acetone. The mixture is left to stir for
approximately 10 to 22 hours and 1.5 liters of purified water are added over

10  the course of 4 to 5 hours. The mixture is left to stir for 60 to 90 minutes
and then the suspension is filtered under reduced pressure. The cake is
washed on a filter with a solution prepared from 450 mi of acefone and
550 ml of purified water and then oven-dried at 55°C under reduced
pressure (0.7 kPa) for 4 hours. 197 g of 4-acetoxy-2c-benzoyloxy-58,20-

15 epoxy-1-hydroxy-7j,10B-dimethoxy-9-oxotax-11-en-13a-yl  (2R,3S)-3-tert-
butoxycarbonylamino-2-hydroxy-3-phenylpropionate acetone containing
0.1% of water and 7.2% of acetone are obtained (theoretically 6.5% for a
stoichiometric solvate).

20 Cabazitaxel is administered parenterally, such as by intravenous
administration, as a bolus or by infusion. A galenical form of cabazitaxel
suitable for administration by infusion is the form wherein the cabazitaxel is
in solution in water in the presence of excipients chosen from surfactants,
cosolvents, glucose or sodium chloride, etc. For example, a galenical form

25 of cabazitaxel can be prepared by dilution of a premix solution of
cabazitaxel contained in a sterile vial (80 mg of cabazitaxel + 2 ml of
solvent + polysorbate 80) with a sterile vial containing a solution of 6 ml of
water and ethanol (13% by weight of 95% ethanol) so as to obtain 8 mi of a
solution ready for redilution in a drip bag. The concentration of cabazitaxel

30 in this ready-for-redilution solution is approximately 10 mg/ml. The infusion
is then prepared by injecting the appropriate amount of this ready-for-
redilution solution into the drip bag containing water and glucose
(approximately 5%) or sodium chloride (approximately 0.9%).

35 As regards capecitabine (CAS RN 154361-50-9), it is sold by the
company Roche under the trademark Xeloda®. It is a prodrug of 5-fluoro-
uracil:



R 2010/ 128258-9 - PCT/ FR2010/ 050873 Di sease status at begi nni ng of

treatment main organs invaded: metastatic: 33(100% bone 27 (82% |iver
(61% distant |ynph nodes 13 (39% lung 10 (30% pleura 7(21% regional
| ynph nodesvﬁo(%ﬂ@yﬁﬁ%@r s' 6 (18% Prt6r treatment PCRURR2010/0508%3s of

20

prior chenotherapy for advanced disease: 0 5(15% 1 28 (85% a includes
adrenal , soft tissue, peritoneum perianrdi al effusion.
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and has the chemical name: 5'-deoxy-5-fluoro-N4-(pentyloxycarbonyl)-
cytidine N-[1-(5-deoxy-beta-D-ribofuranosyl)-5-fluoro-2-oxo-1,2-dihydro-
pyrimidin-4-yl]carbamic acid pentyl ester. This compound is described in
EP 0602454 or US 5472949. Capecitabine can be administered in the form
of a base (cf. formula above), in the form of a pharmaceutically acceptable
acid salt or in the form of a hydrate or of a solvate.

A galenical form of capecitabine suitable for oral administration is, for
example, the product sold under the frademark Xeloda® in the form of
tablets containing 150 or 500 mg of capecitabine and anhydrous lactose as
excipient.

As regards the combination, it consists in combining cabazitaxel and
capecitabine in the form of two distinct pharmaceutical preparations. The
combination can be used in the treatment of metastatic breast cancer, in
particular for patients who still have the cancer after a freatment based on
anthracyclines and/or taxanes.

The combination is administered repeatedly according to a protocol which
depends on the patient to be freated (body surface area, tolerance to the
previous cycle, etc.). The cabazitaxel can be administered to the patient by
infusion according to an intermittent scheme with a gap between each
administration of 3 weeks, that can be extended by 1 to 2 weeks depending
on the tolerance to the preceding administration. The capecitabine can, for
its part, be administered daily, for example in the form of two intakes per
day, for a period of 14 days. During a cycle, the 1st intake of capecitabine
can coincide with the administration of cabazitaxel.

An example of the protocol is as follows: the cabazitaxel is administered by
infusion over a period of approximately 1 hour on a given day D1 (1st day
of the cycle). The capecitabine is administered orally twice a day, in the



ECOG PS: Eastern Cooperative Oncol ogy G oup performance status; ER
estrogen receptor; PgR progesterone receptor; HER2: human epidernmal growth

factor receﬁ or. 5 Pharmacoki netics: The pharnacoki netic paraneters
vere cal cul WQAZ0ABH28268i t axel , 10capeért abi ne andPEHREFR20%HGFABT3 es
(Cmax, Tmax, AUCo-l|ast, AUC, tm. Blood sanples were collected at various

times in pmrmngfaﬁdrm/esﬁngiyrm@a €3t Reddy D1uqibeh B QTR B ARYg&4Pup! ed to
mass spectroirnle_| ﬁ:lg har caki netl ¢ anal ysis did not” reveal
any appar en?! § %’F@t it 038#\/\9&5}? SdE 5’3!@'15 g t&ibé*&? fabaziiaxel (an

phar macoki nBtl) esddhe capazitabine (framdDdftoi D $4)netinbe répesatde Wit aappeaf to be
af fected by % eci tabine, and vice versa. 20 Part
1. determ natl okgggg{éhah%ﬁn#awggﬁ%%gtered dose (MAD) and of the
recomreded dose (RD) of cabazitaxel in combination with capeci tabine. WO
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WO 201&/5128@@,80f ﬂr&ahﬁéﬁ'/mglﬁflgéﬁﬁﬁ'?mzldﬁy%ﬂ%ﬁi@cﬂﬁgﬁ@ ﬁangheafrrsrﬁms - a

second DLT cf ﬁ %Eﬁ @2 & gﬁ ti ent bserve MAD was
onsequentl@ QHItRED ‘ﬁd‘yc Bh3imylsiration WQW*E'&W@&@Q&BI%e 1000
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characteri ;!gtl %ﬁgowtﬁﬂg?%%grﬁ:%éce&beﬂﬁeﬁ %y gt O é”‘? o%%‘?ﬂfgﬁg @&Lbey
tolerance to the previous administration of cabazitaxel.
20

[Example]

A phase l/lI study was carried out in four study centers in Europe.

25 Part 1: the maximal administered dose (MAD) and the recommended dose
(RD) of cabazitaxel in combination with capecitabine were determined.

Part 2: the antitumor activity and the characterization of the tolerance
profile were determined at the recommended dose.

30
The pharmacokinetics (PK), including the drug interaction study, were also
studied.

35 Patients

Main inclusion criteria for patients



15 The patients included in part 2 of the study were treated with the RD.
The main criterion for evaluating efficacy was the objective response rate
20 (ORR). The objective response rate is defined, according to the RECH ST
gui del i nes (V!!Ol\%ﬂ | nst 2000, 928 <205-216), angﬁBzgw;oéoavan of

patients with a confl rmed conplete response (CR) or partial response (PR),
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ponse

T b A el ia Gy BLERb ot Bidas! Shetr Bt ea v, 37y o
def i ned, accﬁasdbmgpm@per:abveRHﬂcsrbwLGcwp pelﬁor('nbd\i@tétaﬁ@][(EﬂdOGmt 6f)t00 92f
205- 216 t e of a ni, S ion o
t he conz)l natl o%eg}g%@oggfeeq%fﬁ%ﬁﬁgg %@L‘f téoéﬁf%%s}gf?%ﬁl 8f' ?% Lé%?l on of
t he di seasehemadological.irenaband hepawsﬁu(qbrap Fer pafitiZ ke patlelmhsobahg:ted t he
RECI ST gui d%'ald”?é Kal/é\'%ttl le r?ééﬁfraglgo@esﬁ‘? ac%g?d 3%690 tl‘?t% RESIEYT™

el apsed betwee date o I rst docunent ectli ve
response (CRAYI Qéiéﬁ’ff&@@?ﬁeri@sm@ﬂpFﬁﬁog@ﬁ'@Q%?S or PR and t he date of

the first docunmentation of progreSS| on of the disease or the occurrence of

a death. 5 e ca eC|t b| ne i.s .admn sterej} orally twice a d in the
mor ni ng and '&Cell §mnd35}195§ \y%reday&@}_] a@??‘é?ncﬁﬁéerlé?o'ieo iéﬁbomﬂt h day
of the t§cl ehenbilerapyr drezftment t for aviptastato atamger] npfitve eRPaEUNG, tbhe

T haur on asyPR B S REpRYed sBEAnt bohhofiFeoRaliBhe TS, g Th T T Y

adm ni stering both the 10 cabazitaxel (on Dl) and the capecitabine (fromD1l
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15  for part 1 and 18 for part 2.

The characteristics relating to the patients treated are specified in Table |.

Table |

Number of patients 33
Median age [min-max] (must be > =18) 55 [34-74]
Diagnosis:

- infiltrating ductal carcinoma 25 (76%)
- infiltrating lobular carcinoma 4 (12%)

- infiltrating mixed carcinoma 4 (12%)
Median time since initial diagnosis in | 4.97
years [min-max] [1.2-21.5]
Her2 Neu status by FISH

negative 33 (100%)
Hormaone receptor |

ER+ and/or PgR+ 29 (88%)
ER- and PgR- 4 (12%)
ECOG PS at entry into the study

0 20 (61%)
1 13 (39%)
Median number of metastatic organs 3 (1-6)
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m@gml (120 ng/ n2 cabaz

Number of lines of prior chemotherapy for
advanced disease:

0 5 (15%)
1 28 {85%)

10

15

20

? includes adrenal, soft tissue, peritoneum, pericardial effusion.

ECOG PS: Eastern Cooperative Oncology Group performance status; ER;
estrogen receptor; PgR: progesterone receptor; HER2: human epidermal
growth factor receptor.

Pharmacokinetics:

The pharmacokinetic parameters were calculated for cabazitaxel,
capecitabine and their metabolites (Crmax, Tmax, AUCqast, AUC, ;).

Blood samples were collected at various times in part 1 of the study and
tested by liquid chromatography coupled to mass spectrometry methods.

The pharmacokinetic analysis did not reveal any apparent interaction
between cabazitaxel and capecitabine; the pharmacokinetics of cabazitaxel
and of its metabolite do not appear to be affected by the coadministration
of capecitabine, and vice versa.

Part 1: determination of the maximal administered dose (MAD) and of the
recommended dose (RD) of cabazitaxel in combination with capecitabine.

The dose-limiting toxicities (DLTs), i.e. the list of events to be monitored,
which make it possible to guide the dose escalation, were first of all

ment of the patients

The responses

y data
WO
i t axel

[ day capecitabine for 14 day S ng/ n2 cabazitaxel + 2
y capecitabine for 14 days) DL% é /|[m2 cabazitaxel + 2 x
dlglraapeci t abi ne for 14 days) 7 (21%)
regional lymph nodes 4 (12%)
others® 6 (18%)
Prior treatment



ITot al Nunber of patients 6 2la 6 33 Nunmber of cycles 30 112 36 178

Cabazi t axel

[ 2-13]

[ m n- maxd
WO 2010/128258 -10 - PCT/FR2010/050873
predefined in the protocol in accordance with the NCI-CTCAE classification
scale, version 3.
The increase in doses was studied in groups of three patients as long as
5 no DLT was observed. If a DLT was noted in a patient, the group was

extended to six patients, the MAD being reached if at least 2 patients
suffered a DLT. The RD was defined as the highest dose at which less than
33% of the patients exhibited a DLT.

10
First dose level:
- 3 patients — cabazitaxel 20 mg/m?® (D1) and capecitabine 825 mg/m2 twice
a day (D1-14)

15
- 1 DLT of grade 4 neutropenia type for more than 7 days in one patient
was observed
- group extended to 6 patients without further DLTs.

20
Second dose level:
- 3 patients — cabazitaxel 20 mg/m® (D1) and capecitabine 1000 mg/m?

25 twice a day (D1-14)
- no DL.T observed.

30 Third dose level:
- 3 patients — cabazitaxel 25 mg/m? (D1) and capecitabine 1000 mg/m?
twice a day (D1-14)

35 -1 DLT of grade 4 neutropenia type for more than 7 days in one patient

total 30 109 36 175 nedian 4.5 [2-12] 5 [2-13] 5.5 [4-9]

was observed

5
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[ 2-13] [ m n-max] Nunmber of patients with a del ayed treatnent
16 Nunber of patients with dose reduction Cabazitaxel

10

15

20

25

30

35

WO 2010/128258 -11- PCT/FR2010/050873

- group extended fo 6 patients — a second DLT of the same type in another
patient was observed.

The MAD was consequently defined as being: cabazitaxel 25 mg/m? and
capecitabine 1000 mg/m?.

The RD was consequently defined as being: cabazitaxel 20 mg/m? and
capecitabine 1000 mg/m>.

Part 2: Study of the antitumor activity and characterization of the tolerance
profile at the recommended dose

The patients included in part 2 of the study were treated with the RD.

The main criterion for evaluating efficacy was the objective response rate
(ORR).

The objective response rate is defined, according to the RECIST guidelines
(J Natl Cancer Inst 2000, 92, 205-216), as the proportion of patients with a
confirmed complete response (CR} or partial response (PR), divided by the
total number of patients in the analysis population.

The secondary criteria for evaluating efficacy were the duration of response
(DR) and the time to progression (TTP).

The time to progression (TTP) is defined, according to the RECIST
guidelines (J Natl Cancer Inst 2000, 92, 205-216), as the time elapsed
between the first date of administration of the combination and the date of
the first documentation of progression of the disease.

The duration of response (DR) is defined, according to the RECIST
guidelines (J Natl Cancer Inst 2000, 92, 205-216), as the time elapsed
between the date of the first documentation of an objective response (CR

1105



145 10 Capecitabine 0 3 4 7 Medi an Cabazitaxel 0.97 [0.86-1.01] 0.97
- [0.69-1.00] 0.82 [0.74-0.91] 0.96 rel ative dose [0.69- intensity

1.01
! WO 2010/128258 -12- PCT/FR2010/050873

or PR) and the date of the first documentation of progression of the disease
or the occurrence of a death.

5 The capecitabine is administered orally twice a day, in the morning and

evening, from day D1 to day D14 (from the 1st to the 14th day of the cycle).

Two hours after the administration in the morning, the cabazitaxel is

administered by infusion (iv) over a period of approximately 1 hour on day

D1 (1st day of the cycie). This cycle consisting in administering both the

10 cabazitaxel (on D1) and the capecitabine (from D1 to D14) is then repeated
every three weeks.

Table Hl gives details of a concrete example of a cycle.

15 Tablell

Time Day D1 Days D2 to D14
7:30 Breakfast Breakfast

8:00 Capecitabine (oral) Capecitabine (oral)
10:00 Cabazitaxel (infusion)

19:30 Evening meal Evening meal
20:00 Capecitabine (oral) Capecitabine (oral)

The doses could be reduced and the treatment cycle duration could be

extended in the case of a severe adverse event (AE). The freatment was

continued until disease progression, the presence of an unacceptable AE
20  or the withdrawal of patient consent.

A physical examination, complete differential leukocyte and blood counts,
and blood chemistry analyses were carried out before the recruitment of
the patients and regularly during treatment. Tumor evaluation by radiology

25 was carried out at recruitment of the patients and every 6 weeks. The
responses were confirmed by 2 evaluations at least 4 weeks apart.
Supplementary data were collected every 6 weeks until the date the study
was stopped.

30 Table I summarizes the treatment characteristics of the patients at the
various dose levels tested.
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B0d3e vari ous Oose|pevels testgiz WO 2010hi2 825814 +:RET!
IV {20 mg/m? (20 mg/m? (25 mgim®
cabazitaxel + 2 cabazitaxel + 2 x | cabazitaxel + 2 x
x 825 mg/m®/day | 1000 mg/m®/day | 1000 mg/mZday
capecitabine for | capecitabine for | capecitabine for
14 days} 14 days) 14 days)
Number of patients 6 21° 6 33
Number of cycles 30 112 36 178
Cabazitaxel | total 30 109 36 175
median 4.5{2-12] 5[2-13] 5.5 [4-9] 5 [2-13]
[min-max]
Capecitabine | total 30 112 36 178
median 4.5 [2-12] 6 [2-13] 5.5 [4-9] 5 [2-13]
[min-max]
Number of 1 10 5 16
patients with
a delayed
treatment
Number of Cabazitaxel 1 4 5 10
patients with
dose Capecitabine | 0 3 4 7
reduction
Median Cabazitaxe! 0.97 [0.86-1.01] 0.97 [0.69-1.00] 0.82 [0.74-0.91] 0.96
relative dose [0.69-
intensity 1.01]
Capecitabine | 0.92 [0.64-1.00] 0.89 [0.55-1.02] 0.83 [0.71-1.03] 0.87
[0.55-
1.03]

? including 3 patients from part 1 and 18 additional patients

Tolerance

The most common adverse events (AE) were gastrointestinal problems,
fatigue, hand-foot syndrome and hematological toxicity, which corresponds
to the profile generally expected for a taxane-capecitabine combination.

Table IV gives the results of antitumor activity at the various dose levels

tested.



Resul ts nunber of patients (% DL1 (20 ng/nR cabazitaxel + 2 x 825

ng/ n2/ day capecitabine for 14d) DL2 (20 ng/nR2 cabazitaxel + 2 x 1000

ng/ nR/ day capecitabine for 14d) DL3 (25 ng/nR2 cabazitaxel + 2 x 1000

my/ n2/ day caY¥EPOHM1AB29%r 14d) Total Nifiber of pat iIRGTFRR020050873

Compl ete response 0 1 (5)e 1 (17) 2 (6) Partial response 0 4 (19) 1 (17) 5
(15) Stabil igspieqy 5 (83) 11 (52) 4 (67)

Results DL1 DL2 DL3 Total
number of patients (%) (20 mgim? (20 mg/m? (25 mg/m®
cabazitaxel + 2 x | cabazitaxel + 2 x | cabazitaxel + 2 x
825 mglmzlday 1000 mg/m*/day | 1000 mg/m°/day
capecitabine for | capecitabine for | capecitabine for
14 d} 14 d) 14 d)
Number of patients 6 21% 6 33
Complete response 0 - 1(5)° 1{17) 2 ()
Partial response 0 4 (19) 1{17) 5 (15}
Stabilization 5(83) 11 (52) 4 (87) 20 (84)
Progression 1(17) 5{24}) 0 6 (18}
ORR, % (25% CI) - 24 (8-47) - -
Mean DR, month (interval) - 3.06 (2.1-8.4) 4.42 (3.1-5.8) 3.06
(2.1-8.4)
Mean TTP, month (95% CI) 4.9 (2.7-NA) NA 4.9
: (3.4-NA)

# including 3 patients from part 1 and 18 additional patients

® including 7 patients having an unconfirmed partial response (4 patients with cabazitaxel 20 mg/m?

+ capecitabine 825 mglmz; 2 patients with cabagzitaxel 20 mg.v’m2 + capecitabing 1000 mg."m2 and
5 1 patient with cabazitaxe! 25 mg/m” + capecitabine 1000 mglmz).

€ patient with a peritoneal carcinosis at entry into the study, who presented a confirmed CR.

Cl: confidence interval; NA: not available.

Part 2 of the study confirmed the feasibility of the antitumor pharmaceutical
10  combination comprising cabazitaxel and capecitabine at the recommended

dose since it was observed that the combination is well tolerated and does

not exacerbate the foxicity of each of the two antitumor agents. In addition,

encouraging antitumor activity signals were observed at this dose.

An antitumor activity was, moreover, observed at all the dose levels tested.

15
In total, 7 patients showed an objective response.
It is remarkable to note that 2 of the 4 patients who had a progression of
the disease as best response with the prior taxane therapy experienced a
stabilization of their cancer with the cabazitaxel and capecitabine
20 combination, while 4 patients who had a stabilization of their disease as

best response with the prior taxane therapy obtained an objective response
to the treatment. '



20 (64)b Progression 1 (17) 5 (24) 0 6 (18) ORR, % (95% ) - 24(8-47) -
Mean DR, nonth (interval) - 3.06 (2.1-8.4) 4.42 (3.1-5.8) 3.06 (2.1-8.4)
Mean UP, nonth (95% C 4.9 (2.7-NA) NA 4.9 (3.4-NA) a including 3
patients fr 10/12 18 addi ti onal- pati ents PCT/FR2012/050873 7
patients having an unconfirmed partial response (4 patients with _

cabazi taxel 20 ng/n2 + capecitabine 8gape/ "™; 2 patients with cabazitaxel
20 ny/ n2 + capecitabine 1000 ng/n2 a atient wth cabazitaxel 25 ng/n2
+ capeci tabi ne 1000 ng/n2). c patient with a peritoneal carcinosis at entry
into the study, Wi aptiesent hapmaesiticalbniBination comrisiRnabbaiagyal ; NA:

not avail able, . f the study confirnmed the feasibility of the
anti t unor pﬁ%ﬂ’r@%étﬁr ‘I‘[‘r’l
5 .

wherein both of said antitumor agents may be in the form of a base, in the
form of a pharmaceutically acceptable acid salt or in the form of a hydrate
or of a solvate, intended for the treatment of metastatic breast cancer in

15 patients progressing after a prior treatment with anthracyclines and
taxanes.

2. The combination as claimed in claim 1, comprising an effective
amount of cabazitaxel and an effective amount of capecitabine.

20
3. The combination as claimed in claim 1 or 2, in which the cabazitaxel
is in the form of an acetone solvate.

4. The combination as claimed in claim 3, in which the acetone solvate
25  of cabazitaxel contains between 5 and 8% by weight of acetone, preferably
between 5 and 7%.



10 conbi nation conprising cabazitaxel and capecitabine at the recommended
dose since it was observed that the conbination is well tolerated and does
not exacerbate the toxicity of each of the two antitunor agents. In
addi tion, end&2810/188298itunor activitybsignal s werRCTHIFR20M6/050873hi S
dose. An antitunor activity was, noreover, observed at all the dose |evels
tested. 15 In total, 7 patients showed an objective response. It is
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phar WCGUtiC@iﬁMis@r@%ﬁ@ﬁ)@%&m@%ﬁ%%ﬁd 9950 /ﬁﬁe‘ formof a hydrate or of a
solvate, intended for the treatment of netastatic breast cancer in

15patients progressing after a prior treatnment with anthracyclines and
t axanes102. 7he cihmbcombinetioasasciain@dlin Blairth @, i Whidh Y béﬁbétﬁkaﬁfziﬁefsf ective

amount of caat%ﬁﬁiin}s%%ldfgpﬁizl%gygffective anmount of capecitabi ne.

8. The combination as claimed in claims 1 to 7, in which the
cabazitaxel is administered by infusion at a dose of between 15 and

15 25mg/m? and the capecitabine is administered orally twice a day for
14 days at a dose (defined for each administration) of between 675 and
1250 mg/m?, more especially between 825 and 1000 mg/m?, this cycle of
administration of the two antitumor agents being repeated with a gap
between two cabazitaxel administrations of 3 weeks, which gap can be

20 extended by 1 to 2 weeks depending on the tolerance to the preceding
cabazitaxel administration.

9. The combination as claimed in claim 8, in which the cabazitaxel is
administered at the dose of 20 mg/m? on the first day of treatment and the

25  capecitabine is administered at the dose of 2 x 1000 mg/m?day from the
first to the fourteenth day of treatment.

10.  The combination as claimed in claim 8 or 9, in which, during a cycle,
the 1st intake of capecitabine coincides with the administration of

30 cabazitaxel.

11.  The use of cabazitaxel having the formula

% s o,
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3. The conmbination as clainmed in claim1 or 2, in which the cabazitaxel is
in the formof an acetone solvate. 4. The conbination as clained in
claim3, in which the acetone sol vate 25 of cabazitaxel contains between 5
and 8% by wiWVEONOHH12828%ne, preferabl y1Bet ween 5 aRCTIFR200M05087/3128258-
16- PCT/FR2010/050873 5. The conmbination as clainmed in clains 1 to 4, in
whi ch the capRusficpetitaiingWaiMgIhe'isindla a dose (defined for each

adm ni stration) of between 15 and 25 ng/nR2. 5 6. The conbination as
clainmed in clains 1 to §E?}ﬂ\ﬁﬁkgb the capecitabine is admnistered twice a
day at a dose (deflned’fo each admi nistration) of between 675 and 1250

nmg/ nri 2. 107. The conly ifon as claimed in claim6, in which the
capecitabine is administkred for 14 days. 8. The conbination as clained in
clainms 1 to 7, in wHIcl the cabazitaxel is administered by infusion at a
dose of between HE. 15 25 nmg/ n2 and the capecitabine is adm nistered
orally twice a day f 14 days at a dose (defined for each adm ni stration)
of between 675 andi®25(wny/ m2, nore especial |y between 825 and 1000 ng/ n2,

this cycle m.ni.strati n of e two . antituppr agents being repeated
with a gap E%t@%@ﬁ”?%n PE\Q%?”'&%‘H?LHEC?[ ?%{Pgﬁ'ﬁgogﬁséf%@féé'g%ﬁ%fh gap
can be 20 extasmdedtdhi0.1 to 2 weeks depending on the tolerance to the
precedi ng cabazitaxel adm nistration. 9. The conmbination as clainmed in
claim8, in which the cabazitaxel is adm nistered at the dose of 20 ng/nR
on the first day of treatnent and the 25 capecitabine is adm nistered at
the dose of 2 x 1000 ng/nk/day fromthe first to the fourteenth day of
treat nent. 10. The conbination as clainmed in claim8 or 9, in which,
during a cycle, the 1st intake of capecitabine coincides with the

adm ni stration of 30cabazitaxel. 11. The use of cabazitaxel having the
formul a 00, 0 O and of capecitabine having the formula
FINACr""","-N---*"_ Pd H3C FI Ce for preparing an antitunor pharmaceuti cal
conmbi nation as defined in one of clainms 1 to 10.



