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WO 2009/007388PCT/EP2008/058893 STABLE PHARMACEUTICAL
WO DOWMPOSITION COMPRISING A HYDROSOLUBLE VINFEGNNE'EAET
This invention relates to solid and stable pharmaceutical 5 forms of
hydrosoluble derivatives of Vinca alkaloids, and more particularly to
vinflunine derivatives, namely vinflunine ditartrate, which are intended for

oral administratio,.Anti-cancer chemthetapy was injtially developed

using the intraveénous methods. The arguments in favor of this 10 _
administrafiéi FoLie HiE. fesiéPgastroinistindl dxicity. total ="
bioavailability, as well as potentially lower inter- and intra-patient
exposure variations than by oral raute. | loweyver, the,iniraveneusroue - i cal
has & number of sefious disadvantages which limit its use: the morbidity of
f 0 1yi6in @bcEEE HosIE cEmphcdtiths of the CéntialVein Ehannels %ﬁfecf%éﬁ , m -
pa rthrembasis), the sisk of extravasation dEgrsevetalsears, ralforms B 11 £ Lunine
11 -anti-cancer chemetherapy;20- have heen developed mareiand-morer .
because of the rgal b%nefit fqrathewpatien;. Fugtgggmqrg% v developed using
phérhtaco=ecsiomicconsidetafions, which are becoming increasingly
t heimportant ire theachoive ofithirape Gl strategiesc afecalsoleaditg towards =7+ °
= dxthe - development,of oral tleatments. 25Many exploratory studies have
been conducted on the pglstsellbslgjupsg of molecyles intended for the
treatmentofdarcer and adnvinistered by oral routé, whether these are
formert.cactive lirigrediehts for-exampfe? etposide’ cyclophosphamide
andaryhigine);newsyntheticderivativesef-30 fludropyrimidines(fornt  exposure
example:UFT, capecitabine,$-1), derivatives of platinum (for example:
111-216}or 9}}1%:92%%3%5%% (§Tjo‘\;rL e\%%rnhp%:g\%ﬁgrélblne) Vinflunine is an.
ind&irévvd@rwanvet&ﬁthév%&a@%‘éléno&”\ﬁﬁér‘?stiHé‘Fanﬁ|y.ﬂi7\%§
a1 2009/00%388P CHER2008/058893 22Vinblastine REGHIVinkristing’R ©f  vein
2o 2CHO , These compoynds are aptimitotie alkaloids, extracts obin cnannels
8at%ar_a*nt us roseus, and have been used for many years in 5 anti-cancer
(i retrirothBrapy TRERSffiCHIty intobtainiifg thése derivatives by extraction
fromdplants-hasded several reseatchigroups &3 identify 1iei Siilapemotherapy

serious

ha-substances with,the.same propertiesrang-toglevelop-a procedurefornl benefit

R producipg them by hemisynthesis. -Igh_tbﬂi.ryvynq vindesine ag%gméglgLréeconoﬁLic
L0110 (Navelbine) ha@@Bé%ﬁ%roduced éﬁd%érgﬁé?s”géncer treatments. The
corprindipal féature of the cheraical Shagité of theS€ EBMpotiAdE is'd or -ant =
-assqeiatign of two, alkalaid monomers: eatharanthine andvindaime’ny towards
the development of oral treatments.

Many exploratory studies have been conducted on  the

O
=

possible use of melecules intended for the treatment of canc

and administered by oral route, whether these are Iormer

Cactive ingredients (for example: etoposide, cycliophosphamide

and idarubilcine), new gynthetic derivatlives of
fiuoropyrimidines (for example: urT, capect

ca
platinum (for example: JM=-2146) or Vinca

B

derivatives o
alkaloids (for example: vinorelbine)
Vinflunine is an indcle derivative cf the vinklastine and

vincristine family.
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In the course of the development of new synthetic pathways to produce -
vinorelbine, the reactivity of this compound in a super-acid '
WO gEintfication of a 20 new PeRhiTholRfsho;

molecule20',20'-dif|uoro-3',4'-dinydrovi%orelbine,or vinflunine

(W095/03312). The therapeutic benefits of this WO

2009/007388PCT/EP2008/058893 compound were also verified in the

course of the same research work. "¥he precise configuration of

vinflunine has been studied b ‘

spectroscopy methgds {Magn . Chem., 2061, 39, p. 43-48). This

study was conducted_oplvinflL &in splutioh. Nevertheless, this

salt has hygroscopic propejties’whicH Timiti ' i1n/ths1 solid state
acttfing. Tt

Tt has been isolated

in the form of an amorphous powd WY ich k&astd be stored at

negative temperatures (below 15C) and unlber atoimart gas atmosphere,

such as nitrogen or argon. The handling and storage of this compound

is therefore a delicate matter and any pharmaceutical form leading to an

improvement in its physical stabilityisstine Bofidfistate would 15 simplify the

manufacturing, storage and packagingipr8ce3s6s. There is currently

an injectable form at an advanced stage of development (phase Il trials).

It has been decided that an oral form for home administration should be_ . . -

developedl insraRr i itfraveafieht cBhipliante with freatment, which 2 _
Ca folloveshan from tives mjectablenfbrniang makestit possiblefteavéiditaysyears  1n
ansSPeptinhaspital.. .. dheselid form-should aehievergn absoldtetaining these

bioavailahility of at least 50%, preferabl uivalent to t olution form,. .
A= LHiitioh 16 Tow Intsfindividua \r/%r?f;bﬁﬁ‘y b‘fe%élv% 3096): 2? %ﬁé‘%ﬂ%&(}%{ | rfsearch
gractive ingredieAedoesTin fabehave afratiow theraFedtictafge "Bt whiche  same
pris:stlllaggelysunknewn asemayvagy fromsevetat dozens paseverahg them Dy

.__hundreds of milligrams. In_the choi excipients, & compromise has 10, o1 ine
ne%lesfwr% %6Jbsetwee?1}%he stfééiﬁty a%n% ioavailability of the active i

(Nanigre@ient THeSXeipRIS ivsP PHots6t the FatteP whilé Rot CoHstituting Hh-"" -5 -
Thobstacle to its:dispeesat and rapitl availabilityémthesBodys Moreover, thel these
co ”BE% t%HEe inqigidu%'g health @ngﬁ ihe, 35 grviropment, Qy}%a@gﬂﬂ% Monomers,

hand ing of cytotoxic compounds in Powder form on the industrial scale,
cappaéd Ak atdRionafproblsti thatthas to be overcome. 4 The aim of

this invention is therefore to find a pharmaceutical form with a shelf life of

at least 24 mo¥fths under storage conditions not requiring freezing.

first aspact, inthe preparatiol of a medicament fordieating caneer.

Oral forms of vinfllmg;nec:ditrartrate according to the present diselostfefare

solid forms consisting of conventional excipients for compression or for

capsules gi%ﬂggl]ﬁg binders, 15 flow agents, disinteggigsntubricants).

Surprisingly, these forms are stable enough to be stored at 5C for 24

months in sealed packaging. This disclosure therefore makes it .

posdible totimprovewpatient cdmfort; sincedthie bealferms ofthe depsulesynthetic
paﬁﬂ%’%@ew@? according to the:disclasurenallow medicatien to betaken at  this

ome. . Moreover, solid oral forms such, as capsules or tablets redyce, | ¢
COBRSHULtort Codts Bomparéd foate%ﬁgél%féieéergqmﬁng#ﬁe active ingredient .~ ©

neto berkept iniselutiod of irf Bispesidn inside’ the‘pharmacetficaltort (for"e - °F
+iexamplea softeapsute)25The oral forms.accarding to thedisciosire aré  this
solid forms
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madefrom mixturesof a hydrosoluble vinflunine salt, advantageously

vinflunine ditartrate,and excipients. They consist of at least j <
WO SREbricant and can be obtained by means of severalqgntzrr%%%%ﬁ%sgsgs

procedures. These 30 procedures are €onventional industrial procedures

for the manufacture of solid forms, known to the professional and

therefore perfectly suited to industrial processing. 4a The
co ufactyeng procedures-for the compositionsageerding tortbesame research

Isclosure can consist of a dry mixture of several compounds, followed by

“O4istribution in capsules or compression with a final tablet coating step. _

5ThUiscinrke case of riaking thefilby: diréct By ixiAg the Befiveoesn studied
by ingregdientds,dn afirstyphase; anixed witlrthesgdituent(s),captionatiytheds  (Magn.
Reglsrlln.teglz’“%}g as V&%Ilﬁs ﬂ?E%f,IO agent. in:a .St%d Q]J)&%fyo%g% conducted on

pﬁarmaceutlc’al industry such as a tumbler mixer for example. This premlx‘L .
vigfetitrd:at foot 10tefperdturefor abait el Fmttesnitii gy this S84t has
hyBoBogenous mixttke isi ebtained cSubseguently, the tubricant s addedhe solid
<+ inta the mixer hefore proceeding with dybrication by gantinuous Qi facturing.

2 109/00/388PCT/EP2008/058893 stirring for about 5 g_ﬁo 10 fusrtherwdﬂ v so0lid

T miAGteS SFhe H7EHEBY Shtathed thixtdre hay beised tor filing gefatine —~ 5
wheapsules with adequdte egliphtent of the phaririseaticalisdestripelow -157C)
ané‘ltﬁg@éwe%llseiiﬁ@yﬁﬁ%@%’tﬁ@@%@%ﬂprﬁéﬁifﬁ apressdein ardekrgon .

to obtain tablets. In the latter case, the obtained tablets may. .. .., .«

advgrg?t%g Gust Jo%gsu%rrhclitte“?'jtt%"'ai11 ﬁﬁn-ggatih%lss'[eﬁompﬁﬂlllx%grejéscaﬁ% so 0T® ¢
de be granrulated by weEsCdryiidlite PiiF W febbfAcation Step, ahtthend
i mistributed into capsulesior 4 Odablets-inthe sameiway ias above befarete would
s18fgdnaly coled, - - . Ihe easealamagufacie by el granuigiaec e

€ active |‘rlgretlﬁé1r'ilt*|§l initially care y mixed with the diluént and binder
by Mdereof aTorVeRtiBRAl Hixet ConmoRlyGsetfin the'Pharfiacéiticat *va" =54
stingistrye Agivantageossly, thissmidngIlisTL5tcardéd but bytméans dfeen decided
thgy,xeé}gr%@%?‘tof?g%r '@qu%romeavglgn.@%ﬂ(y'ﬁ@a@cﬂe% péqgé{ﬂ&[‘ severdlveloped
__pieces of equipment in view of the cytotoxic nature of the active _, . ..
injngredtent.tO GRAMUAon R SUth cah B carfi8d vutby-Additorof &=
f o@ramutation solvent. The graniudatiorbselvent san bechgiesss, 20talgshotieb e to

avgri@yqirggzgc% Qlice s nInthecasg of an alcoholic solvent, ethanol is

preferred as the alcoholic solvent and, in the case of a hydro-alcohalic. | 1,114+
solvért aiﬁ&réﬁefﬁ%%%l ﬁlrilxcfﬁlreiecin?ﬁ%ﬁW%Tthtargtig%gtovﬁ;{éth%JS%n%f Ry
0 £40460 iseused, A mare pafticalarly Se750. A birdér 250 BRgurgclution form,
1 nMaxiam stability of the active: ingredientibeth duedng theigranulatiorestep 30%) .

and during storage an aqueousrsoé\ﬁ < particularly water, is preferred. 510y
T2 e Wé/'r% t ratio 6 C“&ﬁéve fation s0 vent to the quantity of mixture to be

ranu
thgrampiated Shealdye bi%éeﬁﬁé%dlgb 559 preféraBiy Bethesh 18T d ey
va22%;¢ The nixturediumidifieddn this swaysis combimed ard mixed in order 1ois .
carry out granulation, that is to say agglomeration of the ingredients in the
form of granules. The granulated mixture then undergoes a dryin .
steplf 356TdEF forstamth& By Befidt that i€ t& ggﬁi‘/\ﬁfﬂlhsu%nilaﬁ? inté%N%@ found
»e2009/007388P CE/ER2008/058893®% glahukater-dheriunder vaedumine active
: n@rden to. avoid everly. high temperatures which-damage:the stability of thei 1e not
active ingredient. Alternatively, the granulated mixture.can be driedinan . »
Cofvenpiackd UndetVacutiit With possible usé of a fllidised air bed. ;

availability in the body.

.

CO  arn

Moreover, the risk to the individual’s health and to the
environment, due to the handling of cytotoxic compounds in
powder form on the industrial scale, poses an additicnal

problem that has to be overcome.
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In a particular form of implementation of the procedure, the granules

obtained are calibrated to a size between 100 and 250 um, preferably

around 200 um An external phase consisting of a disintegrant and/or 10

flow agent can be added to these granules obtained by wet route. These

constituents are intimately mixed in a mixer such as a turning mixer. The

lubricafit:is thenadded to theimixer imverderda obtain lubricatetbgranutes. find a
pricated-gr S be put int ules.or compacted. gn a

Lablot brobs. Uoing ooh e kr v by thass Skllod 1 (e i thd P7Ehe ancez

£48¢ o manufactutingtby afy grafiuiation the aetivedngredient is

intimately mixed with the diluent, 20 possibly with the addition of a binder,

in a pharmaceutical industry type mixer. The mixture is then granulated H

via a grahulafion stép ithoGt&ddition of a'§8l%ent, Stich & §'bridiietting  stable

oheompactingcstep, daaroler compacter farsexample. 22Ihescluble vinflunine
rates obtained in this manner can,then undergo a i o

g%%léol:% é%l%at%% Ss%epofﬁeor%@d%r% o ?%dﬁ@éj their sgé%a%ﬁcﬁr%%Ucaajr%nﬁ%mép esition

e arparkesas térm of implehiehtation of the preckdure, thengramiitésiistration.

obtained, are, calibratgd to assize between, 100 and 30.250 ki, preferably. .-

around 200 um An external phase consisting af a flow agent and/or

Aiditehiant IR BEhdddd o heSE YTARGIRY obtaihed ByRRt foLte. THe the first
granules obtained ip thisavay aremixed withithe-3% lubricant forthetimecancer,
require(grgglobtggnr%giforg%dis%rgbrlljéifn of the I%brécar%t_on the granules, . ]
In the same way as above, the lubricated granules can'bé put fitgtc1nd o the
eapsales oriéompattattonea tablet prdssissing techniguies kmown fo thenventional

professional. Alternatively, the.compesition of the disclosure canbe 5. i iors -

obtained by direct mixing by dry route, that is to say by carefully mixing
tHe ctive! frgrédient with s BHaentand, gossiblyaa disintegfaftor isimhby, these
hubricantand pessibly the.flowragent are addeddn thefingbstep at thesenghnens
of mixing, grigr to distribution into 10 capsules or compression into tablets.

aled packagin . .

& disctostire therefore relates more precisely to a stable pharmaceutical
composition cemprsimgpa hAydrosotalilervinflupinessalt andraideastiene tc  improve

dijyent.and gne Jubricant, said.gampositio heing presented insolid form .
intended for oral
according to the disclosure allow medication to be taken at home.

Moreover, solid oral forms such as capsules or tablets
reduce production costs compared to technologiss requiring the
active ingredient to be kept in solution or in dispersion inside
the pharmaceutical form (for example a soft capsule).

The oral forms according to the disclosure are solid forms
made from  mixtures of a hydrosolulble vinflunine salt,
advantagecusly vinflunine ditartrate, and excipients. They
consist of at least one diluent and ocone lubricant and can be
obtained by means - of several manufacturing procedures. These
procedures ér@ conventional industrial procedures for the
manufacture o¢f soiid forms, kriown  to the professional and

therefore perfectly suited o industrial processing.
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15administration. The term o stable ", in the context of this disclosure,

refers to a composition in which after storage, optionally under an inert

atmosphere, for a duration of 24 months at a temperature of 0 to 1000,
advantageously of 2 to 8C, has an 20 impyyity level of under 2%,

advantageously under 1% and even more preferably under 0.5%. The

term o diluent ", in the context of this disclosure, refers to a substance that
makesitpossible e increass the weight,of A pharmaceutical-camposition - ccording
in order to ensure 25 uniformity of mass and active ingredient content in :

e finaPphArMacEHEaT foffi"whethet tblets or capstids. Thé diltgntet several
atsgensuie,godd flovwefithe mixttiee during the manufastsingeproeessdompression
active gn%ggi&%pt% which dg goﬁ{lgw vg/%II in general. They also facilitate

compression in the course of t e 30 ta e?gt'manufacturing process. The

term " Kibeigant™ irkfife corftéxtof thig disclodurenréfersibre sibstancaizing, the
sapable of reducingdriction;between the variqus.constituents of the.eq  with  the
excipient mixture, in the form of a powder, and possibly containing the

ALVE Tghrddient°BS Y Ubfitakts ke OSBRI TG Féduée adiigrencédr the flow
the:powder ta the: pugelr and 1ratrixo They alsm leatktochetierdiansmission; such as
gf C,Eolgnmgjrfg§ion Eg{rcgs. ogve\égirﬁrir{ added jn :?écességpia redsuceS %blgg d ai
cohesion. Thé térm ™ Binder | the cdr}ftext of this isclosurg, refers. ©- oM
tearstbstance dapabkcotintetparticierbdrds. Birfdérs mdketib pessible toixture is
feducethe compression,ferce, needed tg,produce; the tablets; SOMe ., the mixer

binders, such as cellulose derivatives, lead to the intertwining of the
baftidiés to beaggRfEated. Otférshave aHidhw Afettii¢@Point akid are  continuous
likely to form interparticle bridges during temperature increases in the 10
course of the compression process. The term " flow agent ", in the
context of this disclosure, refers to a substance capable of improving the
flow of a solid mixture, by improving the fluidity of the powder and,
consequently, leading to uniform filling of the compression 15 chamber.
The term q disintegrant ", in the context of this disclosure, refersto-a- -
substance which leads to crumbling of the pharmaceutical form in the
presence of a liquid, for example in the stomach or on contact with
digestive fluids, thus 20 releasing the active ingredient. The term " -
film-forming agent ", in the context of this disclosure, refers to a
substance, usually polymeric, capable of coating the tablets and even the
capsule tunic with a fine layer. It can play the role of a colouring agent or
mask 25 unpleasant odours. It can also protect patients and medical staff,
at the manual and bucco-pharyngeal levels, against the toxicity of the
active ingredient. It can also be gastroresistant or dialyzing. In this case;
the term "coating agent" is used since the amount deposited is larger.
30The term q film-forming adjuvant ", in the context of this disclosure,
refers to plasticizing agents which make it possible to prevent the film -
layer from being too brittle. They can also make it possible to decrease
the layer-forming temperature. The term c< absolute bioavailability ", in
the context of 35 this disclosure, refers to the ratio of active ingredient 9
levels in the blood found after oral administration compared to intravenous
administration. The term o interindividual variability ", in the context of
this disclosure, refers to the variations observed at a given 5 moment
between the plasma concentrations of the same active ingredient within a
given population of people (healthy volunteers, patients, etc). The
diluent is advantageously chosen from the sugars,
advantageouslysaccharose,fructose,glucose,polyols, 10 advantageously
mannitol, xylitol, sorbitol, maltitol, lactitol, polysaccharides, natural or
pregelatinized starches, maltodextrins, cyclodextrins, mineral compounds,
dihydrated or anhydrous dicalcium or tricalcium phosphate, cellulose
derivatives, preferably microcrystalline cellulose, monohydrated 15 or
anhydrous lactoses, as well as mixtures thereof, and is more
advantageously chosen from dihydrated dicalcium phosphate, mannitol,
pregelatinized maize starch, microcrystalline cellulose and mixtures

thereof. The lubricant is advantageously chosen from fatty acid 20 salts,
ardvvantananiichs madneciiim <tearate aliiminiim otearate caleiiim
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The proportion of diluent is advantageously between 20 and 80% of the

total weight of the composition, more advantageously betw%gm@mssgs
WO g0 advantageously equal to about 56% or 40% 350r 36% )

The proportion of lubricant is advantageously between 0.5 and 10% of the
total weight of the composition, advantageously 10 between 1 and 5%,
more advantageously equal to about 1.5% or 2.5%. The composition
s+ :8ceprding o the gdisclasure capdnclude & bindee5The hindes cantige  thereby

chosen from cellulose derivatives, s R
Obt&ﬂ%ﬁ%g@ﬁﬁ@iﬁﬁfdr&@ﬁroﬁﬁm&ﬁ?l%ella%ge,fl"leg g“%atlne ’ capsules
w1 Hydroxypropylcellulese hydroxyethyicellalose, metHylcelaIsseClluloge sty -

1 from polyyinylpyerolidong; gums; advantageously-guab goms adeagante a press
. gum, gum_arabic, xanthan gum, 10 sugars, sac se cos Btas
n g%ﬁé%%?pglﬁetﬁ)blg%%ly%% ,BCF ésviny?[)gyrr%}gonggaé‘r% Vin%l%%t’ate%?e Rt jr,l@d
talobpbymaE as Well a8 Misies thereofand i ore Sdvahfagébusly 1~ c0ating
s+ dwdroxypropylmethylcellulose. The proportion of binder is

advantageously hetween 1 and 10%.of fhe tojalweight ofthe compesition, pricr

advantageously equal 15to about 5%..  The c,om%g)sjtio accordingto .. ..
to tRé BistloREife 8an Melide R disitegraht” “The'disintégrantis® ““F="~

At is
+ alativantageously chosen from sedishoarnietibssecaleiuny carmellbbs, coated.

cellylose; starch.derivatives, 20 preferably, carboxymettyh starehn, the active
pregelatinized starches, natural starcfhe§

\ ‘ es, n olyvinyl yrrolirdon%.. lerivatives 3
IngHvEnRageously craspodidone 6F g(?p‘“&/l‘& e,%ééi %v(péll as “n%llxtufr(ljé’s tﬁ%re% ,t_lt ane
b i mndadvantagecusipérospovidorie) soditm catbsRym et Starch grsed in the
phi%QMQ@J?gl%@mellgggﬁ?ﬁg]pret_am/sa_ @tﬁgﬁg}gt@@_ = {)gs{tyl,;o?;\t;ghsl mjxing is
croscarmellose. _The proportion of disintegrantiis between 1 and . qor o

C24BHYF bt the totarweéight of ti%ge%?:oamp%%ﬁ%n, Advantageously 2 and 8%, a?nq _
averiote havadthgeously édual FrabLR 596 Br A%Veral Fheompositioht - Prent
in ageardingrtothe disclesure icandnchide ac30flovweagenti ve The floviagent

is advantagequsly chosen from hydrophilic.or.hydraphabic ¢olloidalsilicas, or a

hyd%altgél1 B%%ﬁﬁ)%ro%s, and is preferably a hydrophilic dihydrated colloidal
9T &fliéa SThE PropBHIBH G -flow SgeRt Andior fubfitaritis 38 advartageously = ==
a1 between:0.2rand6%nefthedbtal weight of the composition,

agV%WHQEQU%X§%H§§0£PO%%%5§%§FE2@5%?@Ht, e%%%m%?gi@aareferr@d
advantageous embodiment of the disclosure, the composition by weight-is. ;. 1 ;

25 asfhllo .Oéﬁbtﬁ%sﬁ/n?&Vﬁﬁl}en‘—ft,ne%vaﬁ?ag‘g%ﬁslcfasobu?32%) §f¥ é’é{v‘”‘ Boholic
s o mannitpl and2Atwrofahicrocrystalline getiulose, 6FSadvantgeodsly ABodts tween

6032% of dihydrated galciymuphosphate-and 23%-efimicrearystatiings0. In order
cellulose; about5%ofbind

to T RIAGm S %%Qﬁ%qylegﬁswthe active Ingredient Dboth

hyﬁ?&?b?opﬁﬁ]ejtﬂlﬁcellu 0se; “about5%ofdisintegra
dun@a@vaﬁ@@edugwggaﬁﬁﬁon step and during storage, amn agueocus
solvent, particularly water, is preferred.

“The weight ratio of the granulatlion solvent to the
quantity of mixzture to be granulated cshould be betwszen 10 and
25%, preferably between 15 and 22%. The mixture humidified in
this  way is combined and mixed 1in orcer Lo Carry cut
granulation, that is Co say agglomeration of the ingredients
in the form of granules.

The granulated mixture then undergoes a drying step in
order to obtain the dry pellet that is to say with humidity in
the order of that corresponding to the mixture prior to

granulation. Drying can be carried out inside the mixer-
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WO 208%4PATE88 5According to another advantageous embodiment

10croscarmellose; about 0.25% of flow agent , advantageously dihydrated
colloidal silica; about 1.5% of lubricant,advantageously magp&?'kl
of th

Poosossses
e

disclosure, the composition by weight i& as follows: about 40% of diluent,

advantageously about 24% of 0- mannitol and 16 % of microcrystalline

cellulose; about5%ofinder,advantageously
qX%QWQEWD&%A@etB}ﬁl&@&UlQ%uum in order to avoid overly high

~_aboutS%ofdisintegrantadvgntageouslysodium croscatmellose;. about
LemPS8eotiow age ,ngvaﬁf%%%%ﬁsly d?h?/dra?e%daog&lb%% siligaji; 250-C about
1 ndl- 5% efrubriddnt advantagedusly Mdyresim sidatdten L ¥ TN ofdiAg k¢ dried
:n Yet.another-embodiment of the: disclestrerthe compositions by weightisas of  a
ﬂl“follqws:d . ,about 36% of diluent, advantageously about 22% of
-9 aennit%]rénai%'% of microcrystalline cellulose; . a
abolits%ofbmdet, advantageoisly Ry dreR tSiitetyiCeltifose e Procedure,
+ habeutideotdisintegrantadvantageauslysadiem croscarmetlosér85+about 00 and
oz (9%%% ogg g@f’e@%%ﬁfya%‘é@ﬁ%e‘%‘b%y gmydrated colloidal silica; 12 -

about 2% of lubricant, advantageously magnesium stearate. The /

composifiéit BF i disefvsiife cahi'betin the form of & powder or grarules, =%/ °F
1 Mlternatively, thencompositick of the distleswre oan be S6onipactedipfto Ly wet
rodabletform. . ~The compesition of the; disglasute in pewder of granule xer such

form can be contained in a capsule made of a polymer, preferably chosen
&5 fion gefatin?hjtirdkypropylmethylcellulose and pullulan. _ -
TheTapsuledanatsaincludeacsoloaringeagett, 10cadvaragebtsly chdsefi *9¢*  =©
Ob{rcg% p@uﬂﬂﬁ%%gﬂﬁ@x@d%smggg@_ll_ as mixtures ttée_reof, mgre .
advantageously chosen from titanjum OXL%%S and iron axides and MIXIWES. o o
thereof ¥ ‘Agf%ill“r“nq?ot"ffgngng %Jggﬁtu r(;LaensbeC epos%ed on t%e surquce ofthe .
corabet: A8 The film-forhihg ageREishosér fem derivatiges of “nown by those
sk cellulgse,advantageauslyhydroxypropylmethylcellulose,
hyd@%ye;%celélg%%e,h%{gro%gryﬂg@g%%l@%% by dry granulation, Lhe
y t

methylcellulose, ethylcellulose,cellujoseacetate,sodium ~ .~
active ingredient is intimately mixed with the diluent,

active

possibly with the addition of a binder, in a pharmaceutical
industry type mixer. The mixture 1s then granulated via a
granulation step, without addition of a solvent, such as a
briguetting or compacting step, in a rcller compacter for
example.

The agglomerates obtained in this manner can then undesrgo
& grinding/calibration step in ocrder to reduce their size and
produce granules.

In a particular form of implementation of the procedure,
the granules obtained are calibrated to a size between 100 and
250 um, preferably around 200 pm

ar  external phase consisting of & flow agent and/ocr
disintegrant can be added to these granules obtained by wet
route,

The granules obtained in this way are mixaed with the
ubricant for the time reguired to obtain uniform distribution

0
of the lubricant on the granules.



10

15

20

25

30

carmellose,acrylic derivatives,advantageously poly butyl 20 methacrylate,

poly 2-dimethyl aminoethyl methacrylate, poly methyl methacrylate, poly

ethyl acrylate, poly ethyl acrylate, ethyL]aminoethyI methacrylate

chloride, cetyl alcoohl, glycerol behenate, waxes, advantageously bees

wax, Carnauba wax, gelatin, gum lac, cocoa oil, hydrogenated ricin oil,

vinly 25%olyafcoRdRpoRinymietAAgtifer, Vit pofacetas #s wielpasiles can be
pixtures thereef: psuThe preportion:f fim<farming agent ishgtweendd:dss using
anthO.% of the total ngghcthOf the cngstitio advantageously between _
075 and 1%, 30THE co?npos?ti@nrgcgor%%n%nt% he disclosure can include

at least bhefitmtforming aditnantcompdhefilmformingt@djuvantislosure can be
advantageoysly chosep from;palygxyethylenesandalkylethers plasticizers, ., 4y
advantageouslytriethylcitrate,dibutylsebacate,
IBHUtypRthdtate- Ry gliblRiacetiheBadiriagefts i3 ddvahtageodslyuent  and,
taleums; silica, titeniymdigxigier coloring agents as well as mixtures

thereof, The Ip,rogortion of fiIm-fo‘rm&i%g adjuvant is between 0.01 and ,

506 of the“totdl Weight'of RECIRTSSsition, 51H an advAntfedus> s 3dded in the
emtzddimertoof the disclosere) thefcomipasitipn comprises by weightibution into
about 0,19 %,oLeglyetiylans alycol, 03136, gf ftanium dioxide, 0.019% of

qguinoline ye [E)W, 0.01% of red iron oxide. The composition of the :
disclostié advaftaeeislycEsitainss 106 8096 ofatydrosoliblely to a stabl

yinflunine salt.advantageoushy; 20 t-60%: 1 s : When the §oRPOSIoN.of ;i nr1unine
the disclosure is obtained by granulation, it advantageously contains by

Weight 300 50% of aFdrosciifle vifitinfie“sal®Ribre AaFantagBbisHnt,  said
about 35%. kb Whemthe gompositien of the gisclesumsisrobtainedbydryror oral
m'xinrgi it advant%geously contains by weight 35 to 55% of a hydrosoluble

trat A
Vinfiunine gglt,lnc%ore advantageously about 50%. . The hydrosoluble

vinfluniffeesaltds advanggeouslywinflining lditartrare.20The fLomipositidasclosure,
ol the disclosure. cap advantagegusly he stored in-sealed.packaging i, - 11y under

order to increase its stability.' The composition of the disclosure,
TWmpaeted inté ISR G Containgd in Bapstités [hfthusbe stbrediprths at  a
senafed-packagings preferably P blisteripaeks-epated with@irtightepd g°c, has an
rrgnoiatrLl{ - ZSiQ%FgEalugyniz%%é%mia@te oréo-lar{linate ac ordir%g to th%9 ]
technigues kinown to professionals.””  The Hiscioktre arso réfatés toa 27 Ve
meethodfer treatidy candercédmphising the oral administration of an

effeCti\ﬁl@mQQ %Oféh%Pf@é@@c%‘f“cﬂkc%'ﬂgo%%gﬁﬁ‘eo@ e%ﬁ@.ts digsclosure,
disclosure to a patient 30 in need thereof. ~ The disclosure will now be
HRStatedtif athof infifiAg Afanher by thiekfflowihg eR&mplesS The tablétsease the

rBdgapsulgs okthediselosuee weke prepargd. Iheir stability aBdder to  ensure
dis.sPIutio,n rate were measur;(()j. The bioava'lability of the active ingredient

Wis 35 BVaN afkl. THEP200810073B8PE TIEF26608/88889% T4 Bkamile “he final
Nz rmaBwotmixéire s concentitatedt 4o abeit 13586 obvinflunine titfartratée diluents

p red by wet g atiop. X I S ium 0 .
%{:\%sgca%r%%?rgsge, é%ﬁra@%%oll%%a %ﬁ}?cg%gtﬁﬁ%n%%g%gd gr}ﬁgr t(I)I1 ?heu Facturing
RBrREtion step andcdisirbutiondhfsiéapsites “IHe Fesufting eapsulésow  well in

gosedat 20-and 75mg-of Minrluning bas@.orpression in the course of the
tablet manufacturing process.

The term « lubricant », in the context of this disclosure,
refers to a substance capable of reducing fricticon between the
various constituents of the excipient mixture, in the form of a
powder, and possibly containing the active ingredient.
Lubricants make it possible to reduce adherence of the powder to

the punch and matrix. They also lead to better transmission
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The main diluent is D-mannitol. 10 1.1. Unit and centesimal formulae of
granules Constituents A:Dosed at 20 mg E:Dosed at 75 mg Weight in mg
Weight in mg Vinflunine ditartrate 27.34 34.17 102.52 34.17 DEmannitol
26.12 32.65 97.95 32.65 Microcrystallin@ cellulose 17.14 21.42 64.27
21.42 HPMC 4.00 5.00 15.00 5.00 Sodium croscarmellose 4.00

of compression forces. However, if added in excess, they reduce
tablet cohesion.

The term « binder », in the context of this disclosure,
refers to a substance capable of interparticle bonds. Binders
make 1t possible to reduce the compression force needed to
produce the tablets. Some binders, such as cellulose
derivatives, lead tc the intertwining of the particles to be
agglomerated. Others have a low melting point and are likely to
form interparticle bridges during temperature increases in the
course of the compression process.,

The term « flow agent », in the context of this disclosure,
refers to & substance capable of improving the flow of a solid
mixture, by improving the fluidity of the powder and,
consequently, leading to uniferm filling of the compression
chamber.

The term « disintegrant », in the context of this
disclosure, refers to a substance which leads to crumbling of
the pharmaceutical form in the presence of a liguid, for example
in the stomach or on contact with digestive fluids, thus
releasing the active ingredient. '

The term « film-forming agent », in the context of this
disclosure, refers to a substance, usually polymerié, capable of
coating the tablets and even the capsule tunic with a fine
layer. It can play the role cof a colouring agent or mask
unpleasant odours. It can also protect patients and medical
staff, at the manual and bucco-pharyngeal ievels, against the
toxicity of the active ingredient. It can also be
gastroresistant or dialyzing. In this case, the term "coating
agent™ 1s used since the amcunt deposited is larger.

The term « film-forming adiuvant », 1in the context of this
disclosure, refers to plasticizing agents which make it possible
to prevent the f£ilm layer from being too brittle. They can also
make it possible to decrease the layer-forming temperature.

The term « absolute bicavailability », in the context of

this disclosure, refers to the ratio of active ingredient
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5.00 15.00 5.00 Dihydrated colloidal silica 0.20 0.25 0.75 0.25 Magnesium
stearate 1.20 1.50 4.50 1.50 Total 80.00 100.00 300.00 100.00 Capsule
size:,i 1 Capsule / /| Capsule size:7 // 1 Capsule / 1.2. In vitro dissolution
tests The amount of dissolved active fﬁgredient was measured, using
a standard European Pharmacopoeia protocol, in 1 liter 15 of 0.1N HC1

et cabsal, AS7C WAt Gt & ShE&d BF 75 rifl"The Te&dits-afe compared to
Tepededin the table helow.aThisoperating method is also used in
exanu¥%%2éggapgyngh gP%%Efggggggnggriability », in the context of
this disclosure, refers to the wariations observed at a given
moment betwean the plasma concentrations of the same active
ingredient within a given population ~of people {healthy
volunteers, patients, etc).

The diluent 1is advantageocusly chosen from the sugars,
advantageously saccharose, fructose, 'gluqose, polyels,
advantageously mannitol, xyliteol, sorbitel, maltitol, lactitol,
polysaccharides, naturail or pregelatinized starches,
maltodextring, c¢yclodextrins, mineral compounds, dihydrated or
anhydrous dicalcium or tricalcium phosphate, cellulose
derivatives, preferably microcrystalline cellulose, monohydrated
or anhydrous lactoses, as well as mixtures thereof, and is more
advantageously c¢hosen from dihydrated dicalcium phosphate,
mannitol, pregelatinized maize starch, microcrystalline cellulose
and mixtures thereof.

The lubricant 1is advantagecusly chosen from fatty acid
salts, advantageously magnesium stearate, aluminium stearate,
calcium  stearate, sodium stearate, sorbitan stearate, zinc
stearate, fatty acid esters, advantageously glycerol behenate,
glycerol monostearate, glycercl palmitostearate, stearic acid,
stearyl alcohel, hydrogenated or non-hydrogenated ricin oils,
hydrogenated vegetable oils, maize o0il, sodium benzcate, talcum,
sodium stearvl-fumerate, fatty acid triglycerides, polvethylens
glycol and 1its derivatives as well as mixtures thereof, and is
advantageously magnesium stearate.

The diluent ‘advantageously consists of a mixture of
microcrystalline cellulcse and a compound chosen from D-mannitol,
maize starch and dihydrated dicalcium phosphate.

The proportion of diluent is advantageously betwesen 20 and
80% of the total weight of the composition, more advantageously
between 30 and ©0%, more advantageously equal to about 56% or 40%
or 36%. _

The proportion of lubricant 1s advantageously between 0.5

and 10% cof the total weight of the composition, advantagecusly
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0 510 15 30 45 Amount of dissolved active mngredmenr (%) 0 72 89 99
100 100 WO 2009/007388PCT/EP2008/058893 15 Capsule B Time(min)
0 510 15 30 45 Amount of dissolved actiyg ingredient(%) 0 62 88 96 99
100  1.3. Stability tests at 5C and 25C under sealed conditions 5 after

3 months
between 1 and 5%, more advantageously equal to about 1.5% or

2.5%.

The composition according to the disclosure can include a
binder.

The binder c¢can be chosen from cellulose derivatives,
advantageously hydroxypropylmethylcellulose,
hydroxypropylcellulose, hydroxyethylcellulose,
methylcellulose, cellulcse, from polyvinylpyrrelidone, qums,

advantggeously guar gum, adragante gum, gum arablic, xanthan gum,
sugars, saccharose or glucose, gelatin, polyethylene glycol, or a
vinylpyrrolidone and vinylacetate copolymer, as well as mixtures
thereof and is more advantagecusly hydroxypropylmethylcellulose.

The proportion of binder is advantageously between 1 and
10% of the total weight of the composition, advantageously egual
to about 5%.

The composition according to the disclosure can include a
disintegrant.

The disintegrant 1is advantagéously chosen from sodium
carmellose, calcium carmellose, cellulose, starch derivatives
pﬁeferably carboxymethyl starch, pregelatinized starches, natural
starches, polyvinyipyrrolideone derivatives, advantageously
crospovidone or copovidone, as well as mixtures thereof, and
advantagecusly crospovidone, sodium carboxymethyl starch or
sodium croscarmellose, and more advantageously still sodium
croscarmnellose.,

The proportion of disinﬁegrant is between 1 and 10% of the
total weight of the composition, advantageously Z2 and 8%, and
more advantageously equal to about 5% or 7%.

The composition according to the disclosure can include a
flow agent.

The flow agent iIs advantageously chosen from hydrophilic or
hydrophoric colloidal silicas, hydrated or anhydrous, and is
preferably a hydrophilic dihydrated colloidal silica.

The prdportion, of flow agent and/or lubricant is
advantagecusly between 0.2 and 5% of the total weight of the

composition, advantageously egual to about 1.75% or 2.25%.
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The composition in the forms of capsule A and B were packaged in sealed
packers. They were stored for 3 months at 5C at an external humidity
level of 20%, or at 25C at an external hunhidity level of 60%. 10The weight
content in impurities (in % of the total weight of the composition) was

assayed.immediately after storage, then after 3,montns.of storage, Ihe ; . 1 gy v e

difference between these two percentages gives the change in impurity
toftertEsItdomparet tothad obtdified Tof freé28-dried vinflunine ditartrate

stored undgsdhe same coritionswEhe resulis are sgported {n thedable 305 o p-
below. Vian.uTnir%e di_tarérate apsule A_CCa%suIe B Changes in impurity N

levels AF5EH0'8 +0°240.2°Changesin impufity leves at 256 51. 981 g1 o088 ox
+1.1 ladvBioatbaitabillty stbdy: 120 e clinidakhstudy orrbioavailabilitywashate and
carried;,qut ) batches A and B described gbove, . The oral

bioavailability of the active ingredient in capsule form was compared with
that of the #etivé ingrediertiin a soft gefatin capsileféim, filled witlkd20%ageocusly

solution 25(wiw-hase-vinflunine) of vinfluning ditartrate in propylene glycol.
The study was conducted on 20 patients who received a dose of 120

[+)

mg/m2 of BE&Y rea.” WO 2009/007388PEF/EP2008/058803 Ay FRES LY sodium
results arecreportectialthe 4able below.

- about 0.2Z25% of flow agent, advantageously dihydrated
colloidal silica;

- about 1.5% of lubricant, advantagecusly magnesium
stearate.

Accoxrding to  ancther advantagecus embodiment of the

discleosure, the composition by weicght is as follows:

- about 40% of diluent, advantageously about 24% of D-
mannitol and 16 % of microcrystalline cellulose;

- abocutl 5% of binder, advantageocusly
hydroxypropylmethylcellulose;

- about 5% of disintegrant, advantageously sodium
croscarmellicse;

- abcout 0.2Z5% of flew agent, advantageously dihydrated
colloidal silica;

- about 1.5% of Ilubricant, advantageocusly magnesium
stearate.

According te yet ancther embodiment of the disclosure, the

compesition by weight 1s as follows:

- about 36% cf diluent, advantageously abcocut 22% of D-
manhitol and 14 % of microcrystalline cellulose;

- about 5% of binder, advantageousliy
hydroxypropyimethylicellulose;

- about 7% of disintegrant, advantageously sodium
croscarmellose;

- about 0.25% of flow agent, advantagecusly dihydrated

colleoidal silica;
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Absolute bioavailabil ty Interindividual variability Capsule 57.3% 19% Soft
capsule 58.4% 24% Example N2 5Two mixtures concentrated to about.
35% of vinflunine ditartrate were prepared by wet granulation. An external
phase (sodium croscarmellose, dihydmatéd colloidal silica) was then
added prior to the lubrication step and distribution into capsules. The

resulting capsulesydosed at.2Q and. 75 mgef-10 vinduning base, Jheimain carate .

diluent is dihydrated dicalcium phosphate. 2.1. Uni and centesimal

formulaé of gratied Eostittents Bosed™at 26 Hg D6Y &t75g the form of a
Meight iromgy Weight én mg Vinflunine ditartrate 27.34 34.17 102.52

34.17 Rilhé/gfza{[ggicﬂi:jg%l}(}iumt%gos%%anggozs%%zlon of the disclosure can be
compacted into tablet form.

The composition of the disclosure in powder or granule form
can be contained Iin a capsule made of a polymer, preferably
chosen from gelatin, hydroxypropylmethylcellulose and pullulan.

The capsule can also include a colouring agent,

advantageously chosen from pilgments and oxides, as well as

mixtures therecf, more advantageously chosen from titanium oxides

"and iron oxides and mixtures thereof.

A film-forming agent can be deposited on the surface of the
tablet.
The film-forming agent 1is chosen from derivatives of

cellulose, ' advantageously nydroxypropylmethylcellulose,

hydroxyethylcellulose, . hydroxypropylcellulose,
methylcellulose, ethylcellulose, cellulose acetate, sodium
carmellose, acrylic derivatives, advantageously poly butyl

methacrylate, poly 2-dimethyl aminoethyl methacrylate, poly
methyl methacrylate, poly ethyl acrylate, poly ethyl acrylate,

~trimethyl aminoethyl methacrylate chloride, cetyl alccoohl,

glycerol behenate, waxes, advantageously bees wax, Carnauba wax,
gelatin, gum lac, cocoa o0il, hydrogenated ricin o©il, vinly
polyvalcohol, polyvinylmethylether, vinyl polvacetate as well as
mixtures thereof.

The proporticn of film-forming agent is between 0.1 and 20%
of the total weight of the composition, advantageously between
0.5 and 10%.

The composition accoxding toe the disclosure can include at
least one film-forming adjuvant.

The film~-forming adjuvant 1s advantageously chosen from
polyoxyéthylenes and alkyl ethers, plasticizers,
advantageously triethylcitrate, dibutvyisebacate,

dibutylphthalate, nyglicl, triacetine, loading agents,
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32.65 97.95 32.65 Microcrystalline cellulose 17.14 21.42 64.27 21.42
HPMC 4.00 5.00 15.00 5.00 Sodium croscarmellose 4.00 5.00 .15.00 5.00
Dihydrated colloidal silica 0.20 0.25 0.75 0.25 Magnesium stearate 1.20
1.50 4.50 1.50 Total 80.00 100.00 300.001200.00 Capsule size:3

advantageously talcum, silica, titanium dioxide, <¢oloring agents
as well as mixtures thereof.

The proportion of film-forming adjuvant is between 0.01 and
5% of the total weight of the composition.

In an advantageous embodiment of the disclosure, rhe
cemposition comprises by weight: about 0.19 % of polysthylene
glycol, 0.81% of titanium dioxide, 0.01% of gquincline vyellow,
0.01% of red iron oxide.

The compesition of the disclosure advantageocously contains 5
to 80% of a hydrosoluble vinflunine salt, advantageously 20 to
60%.

When the composition of the disclosure 1s obtained by
granulation, it advantageously contains by weight 30 to 50% of a
hydreoscluble vinflunine salt, more advantageously about 35%.

When the composition of the disclosure 1is obtained by dry
mixing, it advantageously contains by weight 35 tco 55% of a
hydrosol&ble vinflunine salt, more advantagecusly about 50%.

The hydroscluble vinflunine salt is advantageously
vinflunine ditartrate.

The compositicon of the disclosure can advantageously. be
stored in sealed packaging in order tc increase its stability.’

The composition of the disclosure,.compacted into tablets
or contained in capsules, c¢an thus be stored in sealed packaging,
preferably in blister-packs coated with airtight and moisture-
tight aluminized Ilaminate or co-laminate according to the
technigues known to professionals,

The disclosure zlso relates to a method for treating cancer
comprising the oral administration of an effective amount of the
pharmaceutical composition of the present disclosure to a patient
in need thereof.

The disclosure will now be illustrated in a non-limiting
manner by the following examples. The tablets and capsules of the
disclosure were'prepared. Their stability and dissclution rate
were measured. The bicavailability of the active ingredient was

evaluated.
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1 Capsule /// Capsule size: 11 Capsule 152.1. In vitro dissolution tests
Dosed at 20 mg WO 2009/007388PCT/EP2008/058893 17 Time(min) 0 5
WO P4HE08E#5 Amount of dissolved active ingredient(6) 0 80 94P68/B82pRj038893

Dosed at 75 mg Time(min) 0 5 10 15 3045

Example N°1

Twoe mixtures concentrated to about 35% of wvinflunine
ditartrate were prepared by wet granulaticn. An external phase
(sodium croscarmellose, dihydrated colloidal silica) was then
added prior to the lubrication step and distribution 1into
capsules. The resulting capsules deoged at 20 and 75 mg of
vinflunine base.

The main diluent is D-mannitol.

1.1. Unit and centesimal formulas of granules

A: Dosed at 20 mg B: Dcsed at 7b mg
Constituents Weight in ) Weight in .
Vinfiunine ditartrate 27.34 34.17 102.52 34,17
D-mannitol 26.12 32.65 a7.395 32.65
Z‘;iiizzztallme 17.14 21.42 64.27 21.42
HEPMC 4.00 5.00 15.00 5.00
Sodium crescarmel lose 4,040 5.00 15.00 5.00
:ilzz;atea colioical 0.20 0.25 0.75 0.25
Magnesium stearate 1.20 1.50 4 .50 1.50
Total 80.0¢C 140.006 306,00 100.060
Capsule size: 3 1 Capsule / /
Capsule size: 1 / / 1 Capsule /

ot
[\

In vitro digsolution tests

The amount of dissolved active ingredient was measured,
using a standard European Pharmacopoeia protocel, in 1 liter
of 0.1N HCI per capsule, at 37°C with stirring at a speed of
75 rpm. The results are reported in the table below. This

cperating method is also used in examples 2 to .6 below.

Capsule A

Time (min) § 5 10 | 15 1 30 | 45

Amount of disgsolived active ingredient
0 72 82 199 1100100

(%)
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Amount of dissolved active ingredient(6) 0 66 88 96 c¢") 100 Example N3
5A mixture concentrated to aboutO- of vinflunine ditartrate was prepared

W%@Wéﬂt &?g%ulatlon An external phase (sodium croscarmello§’§%d PAteRy®o3

colloidal silica) was then added prior tolthe lubrication step and distribution

into capsules. The resulting capsules dosed at 100 mg of vinflunine

10base. The main diluent is D-mannitol. 3t and centesimal formulae of

granules Constituents Dosed at 100 mg Weight in mg Vinflunine dita tra

e 136. 7%48 .80 D-mannitol 66.24 23.65 Microcrystalline cellulose 44.16

Cap BTL\GLJ MC- 1400500 Qnrllllrn r\rccr\grmnllncn 4 00.5.00
Time {min) 0 5 Lo 115 | 30 | 45
Amount of dissolved active ingredient
)

STATTTICIMIOT

0 62 | 88 [ 96 | 99 |100

1.3. Stability testsz at 5°C and 25°C under sealed conditions

after 3 months

The composition in the forms of capsule A and B were
packaged in sealed packers. They were stored for 3 months at
5°C at an external humidity level of 20%, or at 25°C at an
external humidity level of 60%.

The weight content in impurities (in % of the total
werght of the composition) was assayed Iimmediately after
storage, then after 3 months of storage. The difference
between these twoe percentages gives the change 1in impurity
content.

It is compared to that obtained for freeze-dried
vinflunine ditartrate stored under the same conditions.

The results are reported in the table below.

Vinflunine
k Capsule A Capsule B
ditartrate
Changes in impurit
J . ?o 7 +0.8 +0.2 +0.2
levels at 5°C
Changes in impurit
“ pUELEY 41.9 +1.0 s1.1
levels an 25°C

1.4, Bioavaillability study

The clinical study on bicavailability was carrvied out on
batches A and B described above.

The oral Dbilcavailability of the active ingredient in
capsule form was compared with that of the active ingredient
in & soft gelatin capsule form, filled with a 20% solution
(w/w base wvinflunine} of vinflunine ditartrate in propylene
glycol.

The study was conducted on 20 patients who received a
dose of 120 mg/m® of body area.
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Dihydr fed colloidal silica 0.70 0.25 Magnesium stearate 4.20 1.50 Total
280.00 100.00 Capsule size:1 i Capsule / 153.2. In v tro dissolution tests
Wﬁﬁ?ﬂg{%ﬁﬁso 10 30 45 Amount of dissolved active ingredienﬁgjw ERYg /87893

96 99 WO 2009/007388PCT/EP2008/668893 18 Example N4 A
mixture concentrated to about 52% of vinflunine ditartrate was prepared
using dry mixing prior to a lubrication step and distribution into capsules.
The resulting 5 capsules dosed at 90 mg of vinflunine base.

The results are reported in the table beslow.

Absclute Interindividual
Dicavailability variablility
Capsule 57.3% 19%
Sofr capsule 58.4% 24%

Example N°2

Two mixtures concentrated to about 35% of wvinflunine
ditartrate were prepared by weﬁ granulation. An external phase
(sodium croscarmellose, dihydrated ceolleoidal silica) was then
added pricr to the lubrication step and distribution into
capsules. The resulting capsules desed at 20 arnd 75 mg of
vintflunine hase.

The main diluent is dihyvdrated dicalcium phosphate.

2.1. Unit and centesimal formulae of granules

Dosed at 20 mg Dosed at 75 mg

Constituents Weight in % Welght in %
mg mey

Vinflunine ditartrate 27.34 34.17 102.52 34.17
Dihydrated dicalcium _

26.12 32.65 g7.95 32.65
ohosphate
Microcrystalline

17.14 21.42 64,27 21,42
cellulose
HPMC 4.00 5.00 15.00 5.00
Sodium croscarmellose 4,00 5.00 15.00 5.00
Dihydrated colloidal

o 0.20 0.25 0.75 0.25

silica
Magnesium sStearate 1.20 1.50 4.50 1.50
Total 80.C0 100.00 300.00C 100.00
Capsule size: 3 1 Capsule / /
Capsule size: 1 / / 1 Capsule
2.1, In vitro dissolution tests

Dosed at 20 mg
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The main diluent is D-mannitol. 4.1. Unit and centesi al formulae of

w (gzri?%gles %onstituents Dosed at 90 mg Weight in mg Vinflunine, di}'gartg%%sgs
13703 55°35 D-mannitol 56.96 24.25 Microcrystalline cellulob& B7gHe/s
16.15 Sodium croscarmellose 11.75 5.88 Dihydrated colloidal silica 0.59
0.25 Magnesium stearate 4.70 2.00 Total 235.00 100.00 Capsule size:1 1
Capsule 10 4.2. In vitro dissolution tests Time(min

Time {(min) 0 5 10 15 30 45

Amount of dissolved active

0 g0 94 98 99 100

ingredient (%)

Dosed at 75 mg

<
[&)

Time (min} 10 15 30 T 4h

Emount of disscolved active
0 1534 88 =13 99 1060

ingredient (%)

Example N°3

A mixture concentrated to about 50% of wvinflunine
ditartrate was prepared by wet granulation. An external phase
(sodium croscarmellose, dihydrated colloidal silica) was then
acdded prior ¢ the lubrication step and distribution into
capsules. The resulting capsules dosed at 100 mg of vinflunine
base.

The main diluent is D-mannlitol.

%)

1. Unit and centesimal formulae of granules

Constituents Dosed at 100 mg
Weight in mg %
Vinflunine ditartrate 136.70 48,80
D-mannitol 66.24 23.65
Microcrystalline celliulose _ 44,16 15.80
HPMC 14.00 5.00
Sodium croscarmellose 14.00 5.00
Dihydrated colloidal sgilica G.70 0.25%
Magnesium stearate 4,20 1.50
Total 280,00 100.00
Capsule size: 1 1 Capsule /
3.2. In vitro dissolution tests
Time {min) 0 o) 10 15 30 45
Amount of dissclved active
{noredient (%) 0 oy 39 57 96 99




10

15

0 10 301 45 Amount of dissolved active ingredient(%) 82 100 100 100 _
WOlO% E()}(,Fa%nﬁole N5 A mixture concentrated to about 35% of vinflunine
AR Ate tas prepared by wet granulations An external phasPeCJT.éEFgg@ﬂ?ﬁ?S%
croscarmellose, dihydrated colloidal silith) was then added prior to
compression and lubrication. The resulting capsules dosed at 20 mg of
vinflunine base. The main diluent is D-mannitol. WO
7 % 28Q9/80%388PCT/EP2008/058893 19 5.1. Unit and centesimal formulae
of gr@nules onstituents Dos%d ar20m Wei%ﬁt in,mg V'Qfluninﬁs |
ulo

ditartrate 27 34'34.17° 5 Mannitol 26.44 37,65 |8r“6Erysa ine ce gé“nflunin'e

difgrByEepe was prepared using dry mixing pricr to a

lubrication step and distribution into capsules. The resulting
capsules dosed at 20 mg of vinflunine base.

The main diluent is D-mannitcl.

4.1, Unit and centesimal formulae of granulies

Constituents Losed at 20 ng
Weight in mg %
Winflunine ditartrate 123.03 52.35
D-mannitol 56.96 24.25
Microcrystalline 37.97 16.1%
cellulose
Sodium croscarmellose 11.75 5.00
Dihyvdrated colloidal 0.59 0.25
silica
Magnesium stearate 4.70 2.00
Total 235,00 100.0¢C
Capsule size: 1 1 Capsule /

4.2, In vitro dissolution tests

Time (min) 0 5 10 15 30 45
Amount of dissolved active : i .
‘ . ‘ 0 82 100 100 160 100
ingredient (%)
Example N°5

4 mixture concentrated to about 35% of vwvinflunine

ditartrate was prepared by wet granulation. An external phase
{sodium croscarmellose, dihvdrated colleidal silica) was then
added prior to compression and lubrication., The resulting
capsules dosed at 20 mg ¢f vinflunine base. |

The main diluent is D-mannitol.
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21.42 HPMC 5.52 5.00 Sodium croscarmellose 4.00 5.00 Dihvdrated
WOcoIIoidaI silica 0.20 0.25 Magnesium stearate 0.40 1.50 Film / Placrogoil

4008Y. 785 18.22 Titanium dioxide 0.66 79.14 Spectracol qu%%T(r‘i:g%() oA

LK 0.012 1.44 Spectracol red iron oxidé®.01 1.20 Total 82.35 100.00 5.2.

in vitro dissolution tests Time(mm)

5.1. Unit and centesimal formulase of granules

Constituents Dosed at 20 mg
Welght in mg %
Minflunine ditartrate 27.34 34,17
D-Mannlitol 26.44 32,65
Microcrystalline celiulose 101 17.62 21.42
HPMC 5,52 5.00
Sodium croscarmeilose 4.00 5.00
Dihvdrated colloidal silica 0.20 0.25
Magnesium stearate 0.40 1.50
Fiim / /
Macrogol 400P 0.152 18.22
Titanium Jdicxide G.66 79.14
Spectracoel guinoline yellow LK 0.012 1.44
Spectraccl red ircn oxide 0.01 1.20
Total 82.35 _ 100.00

5.2. In vitro dissolution tesis
Time {(min) 0 5 110115130145

Amount of dissclived active ingredient (%) 0 341668712999

Example N°6

A mixture concentrated to  about  48% of vinflunine
ditartrate were prepared by wet granulation. An external phase
(sodium crosgcarmeliose, dihvdrated colleidal silica) was then
added pricr fto lubrication and compression. The resulting
capsules dosed at 200 mg of vinilunine base.

The main diluent is D-mannitol.

6.1. Unit and centesimal formulae of granules

Dosed at 200 mg

Constituents

AR

Weight in mg

Vinflunine ditartrate 273.40 48,82
D-Mannitol 122.40 1.86
Microcrystalline 81.60 14.57

celliulose
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25

O 5 10 15 30 45 Amount of dissolved active ingredient(%) 0 34 66 87 99
9 5 Example N6 A mixture concentrated to about 48% of vinflunine
WO R ALE Were prepared by wet granulation. An external phaé’&?é%‘a%ﬁ??vﬂf”%%
croscarmellose, dihydrated colloidalsilié&) was then added prior to
lubrication and compression. The resulting 10 capsules dosed at 200 mg
of vinflunine base. The main diluent is D-mannitol. 6.1. Unit and cc esimal

i ofermulae of gran es Constituentg Dosed at 200 g Weightinmg = g
SO L b S iiet oo b4 eg D B0 215 7.50
DAhydraLed collomdai 1.40 0.25
silica

Magnesium stearate 11.20 2,00

Total 560.00 10C.00

6.2, In vitro disscluticon tests

Time {(min) 0 S5 10115130145

Amount of dissclved active ingredient (%} 0 |22 39 57]|%61 99

The experiments described above demonstrate that the
compositions of the invention are stable at 5°C in sealed
packaging for 3 months.

The exceptionally high stability at 25°C found for these
compositions over a period of 3 months allows a shelf-life of
24 months at 5°C to be envisaged.

The compositions of the invention release over 80% of the
active ingredient in vitro in less than 30 minutes.

Moreover, they also show an absolute biocavailability and
interindividual variability similar to those of an oral liguid

form.

Example No.7

A mixture with a 34.175% concentration of vinflunine
ditartrate was prepared by dry mixing, before a step for
lubrication and distribution in gelatin capsules.

Vinflunine ditartrate 1s incorporated intc the diluents
(D-mannitol and microcrystalline celliulose), to the
disintegrant (sodium croscarmellose) and to the flow agent
{colloidal silica dihvdrate) 1in a mixer and preferentially a
tumbler mixer. Mixing 1s carried out during a periocd for
obtaining a homogenous mixture of the different components,
this duration 1s preferentially 10 minutes. The mixing step is

followed by a lubrication step carried out by the same mixer



10

15

- WO 2009/007388PCT/EP2008/058893 20 HPMC 28.00 5.00 Sodium
croscarmellose 42.00 7.50 Dihydrated colloidal silica 1.40 0.25_

W%ﬁ%ﬁ%"gﬁ‘r’%} stearate 11.20 2.00 Total 560.00 100.00 6.2. In Vit?gEE2008/058893
dissoluttests Time(min) 0 5 10 15 30 45 Amount of dissolved active
ingredient(5) 0 22 39 57 96 99

with magnesium stearate as lubricant. The duration of this
step for cbtaining optimum lubrication of the mixture is
preferentially 5 minutes. The lubrication step 1s followed by
distributing the mixture into gelatine capsules. The obtained

gelatine capsules are dosed with 20 mg of vinflunine base.

7.1. Unitary and centesimal formulations of the gelatine
capsules

Components 90 mg dosage

Weight in mg %

Vinflunine ditartrate 27 .34 24175
b-mannitol 27.88 34.850
Microcrystalline 18.58 19.475
cellulose

Sodium croscarmellcse 4.00 5,600
Colloidal silica 0.20 : 0.250
dihydrate |

Magnesium stearate 2 00 2 500
Total 80.00 100.000
Gelatin capsule of gize 3 . gela?in /

capsule

7.2, In vitro dissolution tests

Time (min) 4 D 10 15 30 45

Amount of

disscelved

active ( 94 99 100 100 100
ingredient
(%)

Example No. 8

A mixture with a vinflunine ditartrate concentration of
about 51.265 % was prepared by dry mixing, before a step for
lubrication and distribution in gelatin capsules, Vinflunine
ditartrate is incorporated into the dilusnts (D-mannitol and

microcrystalline cellulose), to the disintegrant {sodium
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The experiments described above demonstrate that the 5 compositions of

the invention are stable at 5C in sealed packaging for 3 months. The
W(}e%((e'coé%' ?g)#gcl)ly high stability at 25C found for these compositiolr)lgTé{E/}e)%UQS/ 058893

period of 3 months allows a shelf-life of24 months at 5C to be envisaged.

10The compositions of the invention release over 80% of the act ve

ingredient in vitro in less than 30 minutes. Moreover, they also show
cran abselie bioayailahility and interindividualvariahility similas to theseiof si1ica

.. an oral liguid form. Example No.7 A mixturea 34.175% concentrationof .

Q%\%\;ﬁﬁ)ﬁmﬁg%italrﬁatg W%ié)r%f)ar&ei?f %y Eri/érl:]fr&ﬁ%? “é?oSlrg% staep%lfmlgEew FleHes
Migbrigatiorfand diskitiitionGh geldlin'capsuled. 20¥infiGAine ditartrateig ining &
noitcogporatedrintethe eiluents H(B-inamdital @and mierostystaltiae celllese)uration
s stodhe disiateorant (sodiymyaiogeameliese) and i hedlow agentdgalioigals vy

silica dihydrate) in @ mixer and preferentially a tumbler mixer. Mixing is .
lupated ot durinG B pefidd *8p2§85taﬁﬁnq%“ﬁoﬁ%@8ngﬁ§r@rﬁxtﬂ?e tREgnes Lum
s teifferant compbnents; this dutationds preferentially 1B minatesp Ther obtaining
cpRixing, step s fallowed by a lubrication step carried out by the same-mixer 11 5
W e3009/ O73%8L19QIICEP%OC9§/O§35§893 21 vxg_jthlr]ja%ngsi m stearate %s . h

fbricarit. THE daration of this Step for obtaining optimam tbrication of e °¢  the
miphixtiife 15 prefefEntially Bemikkifes: The lubtication Siép isfoliewed bye capsules
ardistitbuding #he mixteireninte gelatine capsulesythe obtained 5 gelatine

capsules are dosed with 20 mg of vinflunine base. 7.1. Unitary and

centesimal formulations of the gelatine capsules Components90 mg ,
8 - dosage Weidght in Mg ViRfidriRé ditartraté D-annitoPMicroefystdlife ¢elatine
cagellulese Sodium croscarmellose Colloidal silica dihydrate Magnesium

costeafate dotal 27.3434.175 27.8834.850 18.5819:4 ay4 HO5:000
0.200.250 2.002.500 80.00100.000 w&elstin capstle of size 3. %

o

Vinflunine ditartrate 102.53 51265
D-mannitol 49.18 24590
Microcrystalline 32 .70 16,3095
celiuvliose
Sodium croscarmellose 10.00 5.000
Colloidal silica 050 0.250
dihydrate
Magnesium stearate 5. 00 2 500
Total 200.00 100.000
Gelatin capsule of size 1 L gelatin /
capsule

8.2. In vitro dissolution tests

Time {min) 0 5 13 i5 30 45
Amount of

dissolved

active 0 94 a9 1o 100 1060
ingredient
(%)
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1 gelatin capsule 10 7.2. in vitro dissolution tests Time(min) 0 5 10 15 30 -
wdR@meyst of dissolved active ingredient (%) 0 94 99 100 100-408s~00s/058893

Example No. 8 A mixture with a vigﬂunine ditartrate concentration of

about 51.265 % was prepared by dry nixing, before a step for 15

lubrication and distribution in gelatin capsules. V'nflunine ditartrate is

incorporated into the diluents (D-mannitol and microcrystalline cellulose),

to the disintegrant (sodium WO 200@F¥888PCT/EP2008/058893 22

croscarmellose) and to the flow agent (colloidal silica dihydrate) in a mixer

and preferentially a tumbler mixer. Mixing is carried out gyring a period for .

obtairling & homogenéus Rixtareof the différent components™ this dlirdiion 9 &
hyigrpreferehtially 10 hinutes.<Theemixirigstep Is follewed by ldbrcation and one
1:8tep-carded out by the samesmixerwith magnesium stearate asjubricants  form
m;l'ge(ggcriat'konrofotp&stieag fogo%tg%r%g timum lubrication of the mixture is

] rirerfer”entiaﬁy 5Minutes. The Iubrication step is followed by distributing the
10 mixture into gelatine capsules. The obtained gelatine capsules are
dosed withTtemgeeiviafiinine hase.c&:d-rUniary and centesimalevious c¢laim

wniormulations.of the,gelatine capsules.8.2. In-yitrg dissalution fests TMee rapn1 v

saccharose, fructose, glucose, polyols, referably mannitol,
xvlitol, sorbitol, maltitol, lactitol, rolysaccharides,
natural or pregelatinized starches, maltodextrins,

cyclodextring, mineral compounds, dihvdrated or anhydrous
dicalcium or t*tricalcium phosphate, cellulose derivatives,
referably microcrystalline celluliose, monohydrated or
anhvdrous lactoses, as well as mixtures thereof, and is
preferably chosen from dihvdrated dicalcium  phosphats,
mannitol, pregelatinized maize starch, microcrystalline

cellulose and mixtures thereof.

3. The composition according +to any one of the
preceding claims wherein the lubricant 1s cheosen from fatty
acid salts, preferably magnesium stearate, aluminium stearate,
calcium stearate, sodium stearate, sorbitan stearate, zindg
stearate, fatty acilid esters, preferably glycercl behenate,
glycerol monostearate, glycercl palmitostearate, stearic acid,
stearyl alcohol, hydrogenated or non-hydrogenated ricin oils,
nydrogenated wvegstable o©ils, maize o©il, sodium beanzoate,
talcum, sodium stearyi-fumarate, fatty acid <criglyvcerides,
polyethvlene glycol and 1its derivatives, as well as mixtures

therzof, and i3 preferably magnesium stearate.

4, The composition according to any one of the
preceding claimsg wherein the diluent consists of a mixture of
microcrystalline cellulose and a  compound chosen from D-

mannitol, malze starch and dihydrated dicalcium phosphate.
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510 15 30 45 Amount of dissolved active ingredient (%) 0 94 99 100 100
wo 308,046,20091007388PCT/EP20081058893 23 CLAIMS  pcimbosialiisos

pharmaceutical composition comprising4a hydrosoluble vinflunine salt and

at least one diluent and one 5 lubricant, said composition being presented

in solid form intended for oral administration. 2. The composition

according to the previous claim wherein the diluent is chosen from the

sugars, preferably 10 saccharose, fructose, glucose, polyols, preferably

marnitol; xylitol sorbitolypaltitl Jactitol polysageharides, natyral Qe of  the

pregelatinized starches, maltodextrins, cyclodextrins, mineral compounds, .
pr %‘fﬁi%ﬁ&f%d oranRydrdis dicalcidm or TicdiGam phosphate: caffiiose :
20 derivatives 15 pfeferaisly mickoCrystalling tellgose:AonchydpaedQen, more
proPYdrous 1actoses, as well asdnixtuees thergof ranelds preferably.chosefual to

b from sgydregeg éiica(IDcJu (ig_hosphate, mannitol, pregelatinized maize

“2%tarch, rhic%cryst‘élhné cellulose and mixtures thereof. 20 3. The

composition according to any one of the preceding claims wherein the

lubricant isrelkosen frapv fattyiacid salts; preferably magnesium steasate,0f  the
pr &minum stearate, calgiim. stearatey, sodiym stearate, sorpifan siearates ne je

zinc 25 stearate, fatty acid esters, preferably glycerol behenate, glycerol . .
beHisigstearate Agifcerdl paiitoStearaté, Stearitadid stetryl altohol PO S ELom,
prdydrogenated or meashydrogenatedtricineoils, hydrogenatetvegetable eifsial  to
=»dnaize oilzsodium benzoate, talcum, sodium stearyl-fumarate, fatty acid

triglycerides, 30 polyethylene glycol and its derivatives, as well as

mixtures thereof, and is preferably magnesium stearate. 4. The :

compositidfhaccordimptosdny one ofthecrding to any one of  the

preceding claims wherein it also includes at least one binder.

3. The composition according to claim 7 wherein the
bhinder 1s c¢hosen from celluloée derivatives, preferably
nydroxypropylmethyicellulose, nyvdroxypropylcellulose,
hydroxyethylcellulose, methyicellulose, celluicse, from
polyvinylpyrrolidone, gums, preferably guar gum, adragante
gum, gum arabic, xanthan gum, sugars, saccharcse or glucose,
gelatin, polyethylens glycol, or a vinylpyrrolidone and
vinylacetate copolvmer, as well as mixtures thereof, and even

more preferably hydroxypropylmethylcellulose.

.  The composition according to either one of claims 7
or 8§ wherein the proporticn of binder is between 1 and 10% of
the total weight of the composition, preferably equal to about
5

e

10. The composition according t©o any one of the

preceding claims wherein it also includes a disintegrant.

11. The composition according to claim 10 wherein the
disintegrant 1s chosen from sodium carmellose, calcium

carmellose, cellulose, starch derivatives preferably
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35 preceding claims wherein-the diluent consists of a mixture of
Wd'%{f ghysialline cellulose and a compound chosen from Dmahrjiieh MRigSsse3
starch and dihydrated dicalcium phosphate. WO
2009/007388PCT/EP2008/058893 “8. The composition according to
any one of the preceding claims wherein the proportion of diluent is
between 20 and 80% of the total weight of the composition, more 5
capteferablyrbetiveen 8zand.60%, everacre préfesably equaktorabout natural

&1 20%,QrA0% or 360, ; 1, 8, The composition aceording {0 any one ofthe r o1y

precedg}g claims wherein the proportion of lubricant is ﬁ;LOpﬂe}wgen 05
SRS 16966 the total WeigHt 6f the compodifidn, piéferabl istieen 1%iP ~r 279
1. s5%; eveambrepreferabhpequalite abotr 5% orcaB¥xyme thylThetarch or

 50eQMpOsSItionaccording to any ong of theka-preceding claimswherminit  sogium

also includes at least one binder. 8. The composition according to
“rQaim 7 Wherdfit the binder is chosen from cellulose derivatives, preferably

hydroxypropylmethylcellulose,hydroxypropylcellulose, 20

hydroxyethylcelldese,dpethylcellulose, celltosesfremaim 10 or 1! wherein
cnRolMnpyIQlidone  gums. preferably guaroum, adraganie gy U oc  whe

arabic, xanthan gum, sugars, saccharose or glucose, gelatin, polyethylene
COg§eol¥6r & VinyRpyrrblidore it vihytaeBtatd E6pSIy et tasivelrggn 2 and 8%,
anmixites thereof card evem 25 maoredreferablyout 5% or 7%.

hydroxypropylmethylcellulose. 9. . The composition according to

either one of claims 7 or 8 wherein the proportion of binder is between 1

and 169% of fte totaPTefgit of fie coftposition Preférably @dtial td&bout® =N

pr805%ing AlaThe commuositionidccordigde any ohecof thepreceding

~ claims wherein it also includes a disintegrant. 3511. The composition
accorging t ,qclaim 10 wherein the giﬁsintggrarg\é IS cgose from's diurp1 in the
carmellose, tglciﬁr%méé?l%leﬁ:ég&ce‘ﬁﬁfé%é,starchdterivacﬁvﬁépmref”érabw wo " thE
£ 120091067388PC T/ERRE08/058893 waroprhilic or hydrophobkic collicidal
sigarbexymethylstaschspregelatinizedstanghessnaturalng is  preferably a
arches golyv'n¥l [[%ILdoneggﬂY%tiv§§ prgfe@lglg crospovidone or
I oYz 17T rat [ L s .
rlycorpo(ﬁnd“one? a(éngl%éas men((}tures thereof; andl is preferably crospovidone,
sodium carboxymethyl starch or 5 sodium croscarmellose, and even more
preferably sodiumcetpscarmelinse.cco 421 The icomposhion accordifig td. aims 13
o=Clajm 1Q.r.11 whereipthe propartion of disintegrant is bepwegn L2 § and/or
> an

. 10% of the 10 total weight of the composition, preferabI\t/ b@}ween .
189, GAR evers mbfd-Peterably eqialfo aBout 5% 0179 °taL  ¥heoht of the
coggmpasition accorlirgtocany eneof thecprebedingclaiis whergirits .

“includes a flow agent. 14. The composition according to claim 13

whegeén the flow a entois gbciso%n frg&%%rg hiIic;“%r th“’ﬁQo.bi%Co”ﬂd%'ein i
silicas hydratéd or Anhydrous dhd & preferably a hydrophilié dinydrated”
cogdlividal silicavelght:

- about 53% of diluent, preferably about 32% of D-
mannitol and 21 % of microcrystalline cellulose, or
preferably about 32% of dihvdrated calcium phosphate
and 21% of microcrystalline cellulosey

-~ about 5% of binder, preferably
hydreoxypropyimethylcellulose;

-~ about 5% of disintegrant, preferably sodium
croscarmellose;

- about 0.25% of flow agent, ©preferably dihydrated

colloidal silica;
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15-The composition according to either one of claims 13 or 14 wherein-
wolbfdRipLpgoportion of flow agent and/or lubricant is between{:-2 apshiisssos

of the total weight of the composition, Rr ferably equal to about 1.75% or

2.25%. 16. The composition accordingto claim 13 wherein it contains by

weight: about 53% of diluent, preferably about 32% of D-

mannitol and 21 % of microcrystalline 'cellulose, or 30preferably about

32% of glihydrated=calciim Ipliosphatecand 28 %= obmicrocystallmenr: stearate.

cellulose)! about5%ofbinder,preferably hydroxypropylmethylcellulose; -v
aboutofdisintegrant,preferasodium 35croscadmellose; about 0,25%

: f e A
flow algent - preferably Gy drsted coficidat siiida; 'Wo S~ = aherein it

cc2009/007888RETHER2008/058893 26 about 1.5% of lubricant, preferably

magnesium stearate. - A7.Fhe.eoraposifien accarding taxglaim 1345 of Dp-

wherein it contair] %}gei t:, about 40% of diluggi, lpiteferably f‘BQUt 24%

sb
16"

of Dmalifitdl ard 16 % of microcryStelfine céliuiose; '~ =" OsEs ,
about5%efbider,preferdbly hydroxypropylmethyleefisisse; preferadly

aboutS%ofdisintegrant,preferaklysediunm: t@eroscarmellose; about 0.25%

offlow agery, preferably dnycrateg.colloidal sia; aDOWLLSE:,  zos

lubricant, preferably magnesium stearate. 1518. The compos fion
accordifig % efaim B \Whérein it contains by weight: about 36% of diluent,

um

preferabiy@bout 22%=cf Dmanni 0l and 14%94éaf microceStallime gellulose;drated

about5%gfbinder.preferahly 20hydroxypropylmethylicellulose;
about7%ofdisintegrant,preferablysodium crosc;arm%l ose, about 0.25% of

flow agém® Preférably dihydratéd caiividaFsificas 285 ABolf 296 ot 1dBricant >+ 2 =€ -

preferably magnesium stearate. 19. The composition according to any

one of the precedingglaims inthe formyefia pgwder or-granles. 802erein
The com osition.aq(l:ording to any one of the preceding claims compacted
OIS tablets? oI

about 36% of diluent, preferably about 22% of

mannitol and 14 % of microcrystalline cellulose;

it

-

- about 5% of binder, preferakbly

hydroxypropylmethylcellulose;

~- about 7% of disintegrant, preferably sodi

croscarmellose;

um

- about 0.25% of flow agent, preferably dihydrated

colicidal silica:;

- about 2% of lubricant, preferably magnesium stearate.

19. The composition accerding te any one of the

preceding claims in the form of a powder or granules.

20. The compeosition according to any one of the

preceding claims compacted into tablets.

21. The composition according to claim 19 distributed

into polymer capsules, preferably cheosen from gelatin,

hydroxypropylmetnylcellulose and pullulan.

22. The composition according to any one of claims 1

TO



21. The composition according to claim 19 distributed into polymer
capsules, preferably chosen from gelatin, 35
hydroxypropylmethylcellulose and pullulan. 22. The composition
according to any one of claims 1 27 20 wherein it contains 5 to 80% by
weight of a hydrosoluble vinflunine salt, preferably 20 to 60%, even more

referably 30 to 50%, and more preferably, still. around 35%. . _23. The
22%m”ﬁ)%%ﬁr%hnac%brdf‘hca“*t’ba&rrﬁyson% 0 ?heg?)/rcécegingw %Ila(?rﬁ'% W%fereéinmgmsglhbl@

nydrasoluble vinflunine salf isdhflynifé ditartrdié., <v24. Useof ameferably 30

e ooy T L the phammasa <8l comhosiianef slaim 1. In the
tpl’e aration'of a mealcameneﬁor tré/atlng cancer.

23. The composition according fto any one of the
preceding claims wherein the hydrosoluble vinflunine salt is

vinflunine ditartrate.

24. Use of an effective amount of the pharmaceutical
composition of claim 1, in the preparation of a medicament for

Treating cancer.



