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1 PHARMACEUTI CAL COMPCSI TION OF VINFLUNINE WVHICH | S

| NTENDED FOR PARENTERAL ADM NI STRATI ON PREPARATI ON
METHOD THERECF AND USE OF SAME 5 The present invention
relates to a pharmaceutical, conposition for the
parenteral administration of vinflunine. 10 Study of
the antineopl astic properties of the alkaloids from

Vi nca rosea §2§ocynacea fan1|§% has already made it
po S SOMEOS TIRON, aNFEﬁBHU?NECWF§FH|E§
of conmmENED qa‘on’ PARERTERALC ABMENTECRATIONAPREPARATION

vincri stine, @ astine or derivatives thereof, for
15 i nst ance VI ﬁﬁpnEHE§§°F26NDdPFFu8F05§ME4'

di hydrovi norel bine of fornula (a) below. + 0 - O
scri nt.EP O L 240 20 Howe t he
g%ve 6%%%Ht og%%%F%&Pabl ornulaflons og%' Ceutlcal
cavppeétpoincifsies hhs alpsrpstesws upa@gmmtratpx@bl e
v@ﬁﬁ?ﬁhﬁh@d with their stability in aqueous solution.
For many years, only the |yophilized form was
narketed ‘Since it required an extenporaneous

k 10 . SEEEPNSEI tubi aﬁtmhtebplalaeléom:@ﬁé&@ésaoiobcﬁsnbmanahds

before adm ni stratjon, e presen
EhaF o @AW TR SN S che e Rgde
it r poskabdei n® idemonstratiesktiod a&@@nsagéuﬁgoacbevmgles

f 1y d droplets of
e s By e

- Veesbaf she, pemﬁﬂhhaaﬁ}nﬁheorre@&rmyutlvﬁstiuhqmeaﬁ sefor

insta®€ Of a ROGF1YMHY, of sol ygnt ;8t g rfloro-3+, 4 -

dihydrovinorelbine of formula (a) below:

described in patent EP 0 710 °240.

However, the development of injectable formulations of

-these active principles has always come up against

problems associated with their stability in aqueous

solution,

For many years, only the lyophilized form was marketed.
Since it required an extemporaneous reconstitution with
the contents of a solvent phial before administration,
the lyophilisate presénted major drawbacks associated
with the hazards arising from handling it:
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I nappropriate anmount of active principle if the
phar maceutical specialty is presented in different
bottl es corresponding to different. unit doses. 10
This latter point is particylarly inportant. it
illustrates the potential possibilities of a non-

1herapeytic dgge beﬁ:@@oﬁgﬂ%éi%ed (el lpaf/ﬁeeﬁdléoﬁ{ed

of exposure of the patient to an acciden ose
15 PatRerrIS-alw] odosHng ugabe eflrhedprislsits 144 ypwjduct

formyad i %Qnéﬁé@’éfdt Oxl5€h | hSCLARE SmBRA Ll 1 QNS ;E@fson(s)

Vi nca | oi ds.. However the fornul ations used are
corrpl%%&’ FHBIRI e dnipd e R n S dihe BFePdSERe active
orinaige e:of Sagaboﬁk a afdGaic- bgie?a@QH%ﬂt E@[ oft an
i nstance manni tol, an acetate er, t.0 nmai,ntai e
pH of "1H& TR af“ﬁ’uf‘ﬁe C?%n 8%3"6 P15 0GP Mor ?eg fgie
par t ighdmawdgeutniddie smnge - Srddentnml arm tquﬂf?réant
betmgﬁﬂ: : and. : f LYy 1
and .O-O'%% ant |e?n5p%8%%rlém%%r ?é’"grf\%%%g augje'{:mggﬁ%s

shoul d be noted that, despite the stab|I|2|ng effect

-Taditd | busedeto &Eﬁn@cehﬁie BHEE?Eul%Pl h @Bb@%téﬁt It

ssible to prevent -any degradation _due to a _change in
Bﬁl Sy e RUGHIAE | RPTH R tdeRal 6ifds 2 t Fen-

th@lrmﬁeaitll(gﬂ ddbed ?asngh@mmlg@texéﬁ teee stTﬁé/epatglanhat%r
35 st abi of _an year exity
o TRt e RO FRIEEPTo RS FE aPHLFCHLT herr Sarest - FR
2 653 998 describes a pharmaceuti cal conp03|t|on for

teral yse on n glkal
E s%?ndg%e %ypglguc § ég?ﬁ%??% |ne€¥ E%E%%sﬁ}ﬁg ot
fgrmﬁé@raﬁgyGxﬁvwhﬁpayﬁen@njectable gsolutions for Vlnca

alkaloids.

However the formulations wused are . complex. They

comprise, in addition to the active principle:

—: a sugar or a ‘sugar—based polyol, for instance

o mannitol, ' '

- an acetate buffer, to maintain the pH of the
solution in the range 3.0-5.0 ‘and more
particularly in the range 4. 4-4.8. Its molarity is
between 0.02 and 0.0005 M and preferably between
0.01 and 0.002 M, | |

- antimicrobial preserving agents,

It should be noted that, despite the stabilizing effect
attributed to the acetate buffer, which makes it
possible to prevent any degradation due to a change in

- PH caused by the decomposition of the alkaloids, the

formulation that was the subject of the invention had a

stability of only one year at 5°C.

The complexity of the paténted formulations is

increasing: patent  FR 2 653 998 describes - a

pharmaceutical composition for parenteral use,
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It is characterized in that it conprises, in aqueous
solution, a zinc conplex of an alkaloid salt of bis 5
i ndol e type, a divalent netal gluconate and a
preservi ng agent dissolveﬁ:%n_an nmonohydri c or

pol yhydric al cohol. The stability indicated for these

HRESIitdPNSr S adkal1d@dl eagt Bﬂsﬂ?ﬂ&aﬁemh€g%§he§u@ﬁe as
stored in a refrjgerator. European pat ent 0 298 192

BreTmts e YAVRIABbH  OFf et -y -anhydrovinblastine.
Tet hys entdiraciceet ebgaaget tﬁaaC:J.d: S@&rﬁﬁrlé@s pant i Lildus
ium salt, on the stability agueous. 15
sggﬁl&ﬁ“%glﬁsn%f 24P e TR &2 gl RA cﬁlgfsalo%t‘ﬁes% alqubudis-
inglode on%yme baf f ei:e\dalmrtm ameaadt at@dmfrfaaie i napnddera

(00 =THs] H d 5 an ferably

p&gfheen éﬁﬁng Bg%g%agg tﬁ@seé%bndlglongdrlctr10r

PPégﬁW@rﬂG ﬁﬁ§0h§éeC|f|cat|ons adopt ed (al kal oi d

content of between 90% and 110% of the theoretica
ontent t he sol ytion renalns stable for 30 nonths

T B utBdbfasedo fC theseamaypasifdoan Psoct

'164@1: eel abhinhst ehan theeciodl ecoseh Uih 0 Béfrigerator.

vincristine, also enphasises the need to use an
~acetic acid/sodiumacetate buffer to maintain the pH
Egfoppensgpanenin et We8n83152andrdséntandthwr €a3Qurable
pacticubarl ye e faor.nul ati
e IRED AU 4 %ﬁ%ﬁk ari ﬁ%%tﬁs 2t -

described in the Inventionis s

Partignlarayhevepdbanstabt e oorthe ﬁbﬁbhélay 5C. aqueous

sM af 1 ik ney i fdﬂ'fﬁeﬁ:ébe VOhcR0' 2 B0 TS 44 uo"I‘Ple%e’ nguégus
Sd# rOV|noreIE EE +)-tartrate, |s a

THAT IRt b8 SHbFed Qt withe g4t ﬁRﬁttaeQﬂJé?Laﬁﬁre inepsder
te 16gintahdethan @t asphesre of cagndnerts &ﬁ%isﬁﬁgfé§ably

‘ béﬂv\tréé)lg e, é)ranc?rg%q

Under these conditions ; with regard to the
specifications adopted (alkaloid content of between 90%
and 110% of the theoretical content), the solution
remains stable for 30 months  at a temperature of 2 to
8°C.

. Canadian patent 2 001 643, relating to  an injectable

solution of vinecristine, also emphasises the need to

use an acetic acid/sodium acetate buffer to maintain

. the pH of the solution between 3.5 and 5. 5, and more

particularly between 4.0 and 4.5. The formulation
described in the invention is stable for 18 months at
5°C, and may even be stable for 24 months at 5°C.

Vinflunine  ditartrate, or  20',20"-difluoroc-37,47-

dihyrovinorelbine L(+)-tartrate, is a white powder that
must be stored at a negative temperature, below -15°C,
under an atmosphere of an 1nert gas such as nitrogen or

argormn.
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It has been found, entirely unexpectedly, that
vinflunine ditartrate is nuch nore stable once it is
di ssolved in water than in pul verulent form ‘
Specifically, the injecta@lg aqueous solution is
stored at a positive tenperature, of betmeen +2C and

C. td
TS pelh rbegeribdely sULBELOLED S\ a el pper

nown t em Ca atiron‘reactl
vorelwabne ydifartirgtied imediouaht mare nstdeleobingestidt eis

d0s IEBvaM 58 Na th Y UM f RS FSh AR (1R, Vi Nf | uni ne

pharmaceutical conposition, characterized in that it
is inthe formof a stable and sterile aqueous

sedad f Dra 0y, i@t pijeotable yinédudi 861¢&d dnatsaspbired

f bet f th o
os Sg§é§§% IT%eQEQQFFSBPaunaﬁypjﬁﬁﬁwgsPtyE%kpxﬁg ' Gec.
ThwsnnsuemnnraWycﬁurpxnﬁxm§t51mwéhlthEscwabbskhcmnsthat
éﬁ?ﬁ%&£ﬁddé Lﬁgt g H%n&“ %@ élaggal easily

AR ne

vantageou he V|n uni ne sa
i tlarauisd éned,_l&m@m agedins) poltilde splegeraceut i cal
conposition according to the present invention is in
the formof. a stable, sterile and ap¥rogen|c
u

TheadPres Stite, TVRPELPRDI Bh3GUETUS ISR uEPona Joinflunine
p@irht&rﬂcmjﬁﬁldﬁlly,cdrrﬁﬁ)ﬁ@mﬁl tdmmﬁéag it ﬁﬂ&‘t it is

ent |nve i on not ., cont ai reser tlves
efl e § e% ﬁ%%faqueStp? %ﬁ%@fﬁ utign of
qohaa!m@cemlmle conpbdhion aadar daungat ®H hef pmez&tenS@

gn@yqntlon is in the formof a sinple aqueous sol ution
vinflunine ditartrate, w thout addition of buffer

sol ution. The conposition thus consists of vinflunine
1ot ardkigfec@ndorat aind or ; AhehPi 85t aklse PSLRATALLAN: the

extraordinary simplicity of the formulation, which
contrasts with the compositions described in the

patents initially recalled.

Advantageously, the vinflunine salt is wvinflunine

ditartrate.

Advantageously, the . pharmaceutical composition
according to the present invention is in the form of.a

. 8table, sterilé and apyrogenic,” ready-to-use,

injectable aqueous solution.

Advantageously, the composition according to the

present invention does not contaih any preservatives.

'In a first embodiment of the 'present invention, the

pharmaceutical composition according to the present
invention is in the form of a simple aqueous solution
of wvinflunine ditartrate, without addition of buffer

solution. The composition thus consists of wvinflunine

ditartrate and water for an injectable preparation.

Advantageously, the pH of this solution is equal to 3.5
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Advant ageously, the pH of this solution is equal to
3.5 - 5 1n a second enbodi nent of the present
invention, the pharnaceutical conposition according
to the present invention %pnprlses a pH buffer system
in order to 5 maintain the pH between 3 and 4. Even
nore advant ageously, the pharnmaceutical conposition
according to the present invention consists of

- Ini @f | seieoed digmdadiateat wat etheorpzgsdmij e¢hmbheion, the

ph%ﬁl?ééé&t 98a§ndc8rg§6§ E’E'Eéﬁr é_@c@f&iﬁﬁgﬁ t Occim'ﬂﬂea' rfe'%%nt

pH bet ween - 3 . vantageous
116‘(‘31{1%%90%H CPWTEFeSy st el s lb%@%eﬁy@t@w Miar@-’@?l? P

~médhveat ageausd y, gihe Béf:ﬁr@énsysj emzg@Nsi §ts Ofva more

cetic acid/so acetate buffer aqr citric
PSR SRR 15 ci EPBL e bEPFERECRIFARFIgeouSIToBHELR
adsopdiagnedtoM t Bhacetpresact d/ sqmdtewmanet aten®Istod t r bE

v flbsodlum gL ALe, b fer, soluti ong. wi L, molanity gh.

WeEen ven “ore®
p@ﬂﬁ@#ﬂ%@m@u@h# at hg pHfbeftf én ovdsicsts mhlnhelnacheipH

b@@wégﬁoﬁlaﬁaa@et@h@ahegggaugmg tEEepH??BrEEgnof the p

onposition is then 3. er consists of
DWiE @17 eSEFE T o1 Al EoRm ubn ‘é@?rl‘ét@cbtﬁf%rl"land the pH of
the conposition |s then., 4. Advant ageously, t he
o the resent i nvention

ositio acc
A%&#ﬁhﬁ?ﬁ?%ﬁ gf%ﬁ?t?%?% i FAPE18BS pgkean acetic
aadidyfdadi une CE!'.II'E:!BE[II&E atbufifef ket weenclitand 50idgéetiium

Fﬁ%g¥$¥%uiar %éyngfhregp %g ﬁ;?nfo qﬁfg1cgﬂgek?ratlon is
. thus expressed as base vinflunine. The adm ni stered
aRgdapends opnkhe bedy ssurfage,aread ofyithe acetic
acid/sodium acetate or citric acid/sodium citrate
buffer soclutions with molarity of between 0.05 M and
0.2 M.

Even more advantageously, the pH buffer consists of the
acetic acid/sodium' acetate buffer and the pH of the
composition ig then 3.5, or the pH buffer consists of
the citric ac1d/sod1um citrate buffer and the pH of the

" composgition is then 4.

Advantageously, the composition according to the
present invention contains vinflunine ditartrate with a
base vinflunine concentration of between 1 and
50 mg/ml, advantageously between 25 and 30 mg/ml and in
particular 25 mg/ml or 30 hg/ml. This concentration is
thus expressed as base vinflunine. The édministeréd

~ amount depends on the body surface area of the

patients,

In one advantageous  embodiment, the composition

according to the present invention corresponds to one

rof the following formulations: 68.35 mg of vinflunine’
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35 patients. In one advantageous enbodi nent, the
conposition according to the present invention
corresponds to one of the follow ng fornul ati ons:
68.35 ng of vinflunine - 6 ditartrate qs 2 nl in
water, or 136.70 ng of vinfFPudine ditartrate gs 4 m
or vinflu ditartrate 10

%‘IltS‘Ftt%ﬁFgr oy Ba A By | R e d O L B Spd Tmine

dorrespendi ng, 4r edpect waeky, bm each 76f mphefSvinflunine
t f. has |an n|n 1Q0

LBV SLRT S SR A0e LT Wkee 100 TS lpune

datararet@olqoanr@@ppndiagl, e r@spelc@wveia(bl el edianpfeshe

Qgrmanstgeﬂgosw . %SF‘?un. beb%%eovﬁnfigr\llﬁﬂ%ut Qb NTE o

of the conponentsVin ne unit doses ni ne
Hﬁ?ﬁrt‘%ﬂd}%lﬁ@ nfd6.270 mg3sal 75288 cotrebpehr ng These
836858r80c80100e80i HUPSOL OO0 B Mbf | uni ne Water for
injectableqs 2 mMgs 4 migs 10 m preparations Table 1
above shows the possibility of preparing in bottles 3
DableddsesExaimpded | eifi neitesohponrd tiioam tde the agueous
dishrihytion into different volunmes of the same

aqueous vinflunine ditartrate solution at a

- concentration of 25 mo/m expressed in terns. of -base

Vi bl N el Axpgbityy efrbodi megt pf the. rEeatdan.

the COMTPUST TT UM 2ZU aCtCtul gt myg— oo PTresScert Vent+on

VHAPRIS CABIETREE  at | €4813B6T nyjitdfs TAMECH3E Bnmg

meagéﬁdl%' &3 vagbodi ment spfod g | Ve bOMeg t N850. 00
ﬁﬁ&inaceutlcal conposition according to thé present 2
HtHSn is administered by intrajenous perflsion,

‘after bei ng di ssol ved in|perfusion|solutions such as
| Water for injectable gs 2 nl gs 4 ml gs 10 ml

preparations

Table 1 above shows the possibility of preparing in
bottles 3 unit doses of vinflunine resulting from the
distribution into different volumes of the same agqueous

vinflunine ditartrate solution at a concentration of

.25 mg/ml expressed in terﬁs.of'base vinflunine,

In another embodiment of the invention, the composition

according to the present invention remains stable for
at least 36 months at 5°C+3°C.

In - one particular embodiment of ‘the invention, the
pharmaceutical composition according' to the present
invention is administered by_ intravenous perfusion,
after being dissolved in perfusion solutiohs such as

0.9% sodium chloride or 5% glucose solutions.

The present invention thus also relates to the
pharmaceutical - composition according to the present

invention for its use as a medicinal product, in
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0. 9% sodi um chl ori de or 5% gl ucose sol utions. The
present invention thus also relates to the 30
pharmaceuti cal conposition according to the present
invention for its use as a nedicinal product, in - 7
particul ar for treating canter, advantageously for a

t | adm tration, advant I [
BT VEus T Ber ST O Ao RGFe” a VAR IGESTYRY Yauf Ph 2

pehengicherlapy asdmimast raebdh ast | c adrdnaageduabyal Sia
. ‘ nt.inventi 0.l e
e e nG e 5B BL B3 b Ra P i3 ns
chemotherapynufatt upe ofingimedpéhraticpr eddcet afdrdtumoral
nteral 10 adm nistration, advantageously via
I'ntravenous perfusion, which is advantageously
intended. for treating cancer. The parenteral
T pretent | dhveatfiesl ahlio LeeldHdavesousls/, usk af a

BRBSEAE P, GO |5 pBESPBPE ¢ BV EREAPh CARGords

- mizhatf agtersensift | we tedikd nadct ipppdufctvi dokunipaeen?2@ral

osition cor gto presen

2808 nRLE3ERG Shnvent ia%a%'t%gqe%%' 3i,€s t%‘% ProGe$$ L 2hous
preparing a conp a gi ffie £
pemfestPon, corpeisi ng t hedventegenyssvcceiggiorslest epsor

treb®)indi sagkution of the vinflunine salt in'water for

I njectable preparations, 25 - (b) , optional addition
of a pH buffer,. - (c) sterilization by filtration of
Thee bul kpasehtié+eD. | n on@npadd et idn enbodi Bepbcohlly

) L i , th 30 di to t ,
LB RO RRVERL | orf omfi Do i RRTa il | SreRtiEniae

. caspptitidhstrtbutling, tontdee present invention makes it

possible to treat cancers that are sensitive to the

action of vinflunine.

The present invention also relates to a process for

preparing a composition accordiﬁg "to the present

invention, comprising the foildwing successive steps:

- {a) dissolution of the vinflunine salt in water for
. injectable preparations, -

- (b} . optional addition of a pH buffer,

- (c) sterilization by filtration .of the bulk

gsolution.

In one particular embodiment of the. invention, the
process according to the present invention comprises
the additional step (d) of aseptic distribution, under
a nitrogen atmosphere, of the sgterile cbmposition
obtained in step (c¢) in a containér; Advantageously,
this container is chosen from glass phials, preferably
of amber or colourless tYpe 1, glass Dbottles,
preferably of amber or colourless type I equipped with
an elastomer stopper and a crimped aluminium cap or any
compatible ready-to-use system, for instance a

prefilled syringe.
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a nitrogen atnosphere, of the sterile conposition
obtained in step (c) in a container. Advantageously,
this container is chosen fromglass phials, preferably
35 of amber or colourless type |, glass bottles,
preferably of amber or cololurless type | eqU|pped Wi th
an el astoner stopper and a crinped al um nium cap or
any conpatible ready-to-use system for. instance a

- Theefpregeniyinvgetiong tine grlesenteiahsenttiont t haskaysog

daltal8fd 0c8nPAEKAALNE he ORLAHHS! £ £Ot 8BLRE i he to the
conpositjion according to the present invention. 5

PR Ha g Font ai ner may be chosen from gl ass
phials preferably of anber or colourless type I, glass

aottl es pref.erabl anber or_ colour]ess t |
B bR G TRy, BF aRBoaSe: | hEel 1glass
;ﬂ:llLa’hmmfmmhnIy any eobpat ionl ealeadyese- Lts@&syjs,t emass

RN are A it 1T T || AR T, e !

egvdmpled 1:witdhpaan sont Ftarr staloppay ofnd viaf | emimeed
adikArtindt echp Ry varRy! e@é [{)é’lffﬂ)%ét heblgt cof puknfipuni i
u

dltartrate in aqueous so iron (conposition according
fog tRETANESet BLRfentlisshBY24 880l e 2 bel ow shows t he

stability results obtalned for a batch of pul verul ent

hilized vipfl d bat ch d
- TpReR atBIincotasbol BT b | G abvRy 25 mp U o

indafkudone . ( bat ch 880222) 25 manufactured with this

same batch of vinflunine

Example 1: Comparison of the stability of wvinflunine
ditartrate in pulverulent form with that of vinflunine .
ditartrate in aqueocus solution ({composition according’

to the present invention)

Table 2 below shows thé stability results obtained for
a batch of pulverulent lyophilized vinflunine-
ditartrate (batch 503) and a batch of aqueous solution
containing 25 mg/ml! of base vinflunine (batch SB0222)

manufactured with this same batch of vinflunine
ditartrate, after 3 months and 6 months of storage. at

25°C.. The stability is monitored by observing.. the
changes in the total amount of vinflunine—relatéd

impurities present.
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ditartrate, after 3 nonths and 6 nonths of storage. at
25C. The stability is nonitored by observing... the
changes in the total amount of. vinflunine-rel ated
inmpurities present. Table 2; vinflunine

ditartrate/ agueous sol utiom Stabili ty results

Vi nflunine ditartrateAgueous sol ution (batch
503)containing 25 ng/mM (% inpurity relative to(batch
BEOR2?2) 200% vindtviiet % | dptaityatelagigeus  solution
PLi iﬂ}?)}é’st)@s% active principle) tol.171.23 t3

nont hs2.7751. 45 t6 nonths3.482.00 5 After storage for 6
mnths at 25C, the total ampunt of vinflunine-rel ated

i npuri tites vijngneased BYraBedata the aupeoiss ddiddmide
ditartrate sol utjon, 1%7°ofor t he pul ver ul ent
vinfl unilne ditar'tR&FE. 588) Exanpl e [290BERAPiBE 25 mg/ml

stabilify (&s implieli ealatitvBetpH| of (HexdromEEIZI)ONs

‘according to t resent i nvention Qtability studies,
were perfor rreoﬂtf;?w%)aoqtﬁeaocutsl‘(/el nf | uni nés PR trregjtagt”e
solutions, in apHoange)of between 2.t a4 .=l tand :
nmore pafticularly between 3.0 andj4.0. Bl%rﬂﬂ MBS

by ter e oA e et ot e A ot —]
oot dariiicy v

teitric acid/ sodi umlcitt® ate buffer|sol utions-220 The

per cent age formul at4 oS used are presented i psTable 3

gionths 1} 1 I |
U1l UV ney CUNTespuliu tu a4 Uadst I TTTT7UTIm1Tme

teonesat tati on of 3(55-ri3n’f5/n1T - 10 2.00

After storage for 6 mgnths at 25°C, the total amount of

"vinflunine-related impurities increased by:

- 62% in the agqueous vinflunine ditartrate solution,

-~ 197% for the pulverulent vinflunine ditartrate.

Example 2: Study of stability as a function of the pH

of the composgitions according to the present invention

Stability studies were performed on aqueous vinflunine

ditartrate solutions, in a pH range of between 2.5 and

. 5.0 and more particularly between 3.0 and 4.0. The pH

was obtained with 0.2 molar acetic écid/sodium acetate

or citric acid/sodium citrate buffer solutions.

The percentage formulations used are presented in Table
3 below. They <correspond to a base vinflunine

concentration of 30 mg/ml.
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Tabl e 3: Formul ati ons of buffered aqueous sol utions
Conposi ti ons BS1332BS1330BS1327 (pH = 3.5)(pH =
3.5)(pH = 4,0) Vinflunine4.101 g4.101 g4.101 g

ditartrate Corresponding t
acetic acidl. 185 g

d aci al

g3 g3 g base vinflunine
odi um acet at e0. 100 g '

Citric acid2.885 g2.460 g nonohydrate Sodi um

citratel. 903 g.

2.497 g di hydrate Water for

Tahlethbl Basmu-bathvys Dbyl feradoaaieprepiebit toms 5

The results were conpared with those concernlng a

addition of buffer

conditions.

solution,

‘are collated in Table 4 below.

si npl e vinfl uni ne ditartrateagueous Sot Ut om, W thout

addition of buffer dolution, stoCeRPasHeionshe sane

conditions. The pH of tfds390l uti ongkszaaual| toggd;H7

10 The conposition and references of the test

solutions are collat&E i 3FEhl ¢ 4PBet odn®)- 1 1{PHTRA L)

vﬁhf@gﬁpﬂ§ition'and rqﬁ@b@nge of uhQ01Q§ sqlatiipang

CogEOS|t|onFornulat|on referencg¢ Sol utionatgH =2.5

PEHEFAPES buf f er ) BS1325 Sol uti ongt pH =3 (citrlate

deufreepdpBELIPGoSol ut ifengt pH =3. 5| Bcyytrat e bufifrery) BS1330

%|UL& =4 (citrate buffer)]BS1327 Sol utji onat pH =5

(citra er)BS1328

Glacial acetic acid 1.185 g

Sodium acetate 0.100 g

Citric acid 2.885 g 2.460 g

monohydrate

Sodium citrate 1.803 g 2.497 g

dihydrate

Water for injectable |[gs 100 ml gs 100 ml gs 100 ml

preparations

The results were compared with those conberning a
simple vinflunine ditartrate aqueous solution, without

stored under the same

The pH of this solution is equal to 3.5.

The composition and references of the test solutions
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~vinflunine-related inpurit

Sol utionatpH =3.5 (citrate buffer)BS1332 Unbuffered
aqueous sol utionBS1331 5 Figure 1 shows the changes,
determined by HPLC, of the content of total

Les as a function of tine,
under severe conditions (4% days at 60C), for each
formulation indicated in Table 3. 10 They are
conpl emented by the results indicated in Table 4
Tedllew, $howCogrrheétéhangeairich cotberentet helfsolbftd onkest
Vel ibdays at 60C. 15 The nonitoring of the
absorbance of these solutions, in the ultraviolet
range, at 410 nm reveals the appearance of

coplsyRiie oxidation derivatives not chrepmhoge aphed
by "HPLC. - 12 Table 5: Change in absorbange
Absor hanceat .410 nm Batchtot7 days BS 18288°H248S 645

SehuE 1305 2@ prate 2huf flerntdazl BEEE3260. ORPRS. 5205 pH =

0
- T 2 0.2 3 . . 6 2:
3-0. Citrate bulTer: 0. 2M BS éﬁ%%%g_zoo g 4Sp;5%6%i?rate

| Selitien Bhs Py =0 32NCaETRES, 346.-pH

shatitebn0 a2MpBS=13280.(030@a8286buffer) - |BS 1330
Solution at pH = 4 (citrate buffer) {BS 1327
Solution at pH = 5 (citrate buffer) | BS 1328

1l

Solution at pH 3.5 (citrate buffer) BS 1332

Unbuffered agueous solution BS 1331

Figure 1 éhows“the changes, determined by HPLC, of the

content of total vinflunine-related impurities as a

“function of time, under severe conditions {45. days at
.60°C), for each forhulation indicated in Table 3.

10 | |
. They are complemented by the results indicated in Table
4 below, showing the change in colour of the solutions

~ over 7 days at 60°C.

The monitoring of the absorbance of these solutions, in
the ultraviolet range, at 410 nm, reveals the
appearance of vinflunine oxidation “derivatives not

chromatographéd by HPLC.
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pH = 5.0 Gtrate buffer:0.2M BS 13320.0210. 226 pH =

3.5 Acetate buffer:0.2M BS 13310. 0190. 171 pH = 3.5 No
buffer Only the unbuffered solution, .pH = 3.5, has an:
absorbance of less than 0.200 after.7 days at 60C. The
results indicate that the §ﬁ%blllty of vinflunine 1is

r ween 3.0 and 4.0 but is
@%%%%d%nt&gﬁggge na%%%%gé?g$%e ions of which the
buffer 10 is conposed. At pH 3.5, the acetic

aci d/ sodi um acetate buffer affog@%éggL e%&ﬁ@

+ oo 4 b —f e —al/ P I
ciralrtT 1 Lrtrro aCT U7 SOur urimer v arc1ou A Ul lIIC

Bafte¢ler buffer, the results afé&obetter at pktﬂaws 13

é% 1%2 found, entirely surprisipglhyy; that the,sgability
e aqueous Vi nfluni ne dltartrate solutlon at its

Bpontaneous pH of 3.5, is betfer than the stability of
i i d pn i mer gl ot arg r-atye aqueousysol utions bufffered to 5

H 3. b These good resulrtsarg confirmed by the
nmEd4%rm results collated i n°T4BPe 6 bel o -t ch -

;MﬂdiCﬁI@ t hat the injectabl e aqueous vinfl uni ne

C &Q%jgnpositio1 according to the ,
cglv r@ %@ﬁ%i o yv—ha-<ot ok ’rwl for at !eact QR aaaVali hS

F

Eﬂ IBE%BC wi t hout undergO|ng any.spbstantial} 0.354

E%ggj ation. Table 6: Stability results of |the aqueous
harmaceuti cal conposition|according to fthe present

qqﬁnﬁﬁq(hﬂffer 0.2 M .

BS 1327 0.023 | 0.346
pH = 4.0 o
Citrate buffer: 0.2 M

BS 1328 ... " |o.020 - 0.896
pH = 5.0 '
Citrate buffer: 0.2 M

Bs 1332 ' o 0.021 . 0.226
PH = 3.5 '
Acetate buffer: 0.2 M

| No buffer

BS 1331 0.012 0.171
pPH = 3.5

dnly ~the unbuffered solution, pH. = 3.5, ‘hag an-

 absorbance of less than 0.200 after 7 days at 60°C.

The results indicate that the stability of wvinflunine
is better with a pH valile of between 3.0 and 4.0 but -is
dependent on the nature of the ions of which the buffer
is composed. At pH 3.5, the acetic acid/sodium acetate
buffer affords better stability than the  citric

.acid/sodium citrate buffer. For the latter buffer, the

results are better at pH 4.
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tot3 nont hst6 nont hst 12 nont hst 24 nont hst 36 -nont hs
Bat ch CLP004 Vi nfl uni ne content in

ng/ m 30. 830. 430. 430. 430. 330. 2 (theory = 30.0) - 14
CLAIMS 1. 5 2. 10 3. 15 4. 5. 25 6. 30 7. 35

Vi nf I uni ne pharmaceutical conposition, characterized

' -hate Jt.4s 104 0 . A bl d erd.Le:q;
%gu%%ugégﬁqni%ﬁ?iﬁngvéﬁQ -%s&ﬁ%%?b g?n Iﬁﬂ%ngtggﬁ%?ty
af &hpH astueuseEhn8lundgng, désppesPticorsalitordingt oits

SHahmdecthapacteriyzed iy ddated henyh nfhanipensaltyi st
vinflunine ditartrate. Conposition _according to Calm
BN ERE or AL FFRCR hAATUSRIT oIN L BIF c OWitsFrsdof B0

piind|mnine ditartrate and water for an injectable
preparation. _

These good results are confirmed by the loﬁg—term
results collated in Table 6 below, which indicate that

the pharmaceutical

composition according to the present invention may be
36 months at 5°C+3°C without

injectable aqueous vinflunine

stored for at. least

undergoing any substantial degradation.

Table €: Stability' results of the agueous
pharmaceutical composition according to the present
invention = -

Eq t3 months | C6 monchs | t12 months | t24 montns | 36 montha
Batch CLP004
Vinflunine
content in mg/ml |30.8|30.4 |30.2 |30.4 30.3 30.2
{theory = 30.0) -
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Conposition according to Caim1l or 2, characterized
inthat it conprises a pH buffer systemin order to
mai ntain the pH between 3 and 4. Conposition

according to Claim4, char itgrized in that the
nolarity of the pH buffer Systemis between 0.002 M
and 0.2 M Conposition a Lhg to either of Cains 4
and 5, characterized inee ifts he pH buffer system
consi sts of an acetic acid/sodium acetate buffer or a
thr'ViﬁfmdﬂfﬂgﬂL”nC'tﬁﬁgﬁhéﬁgJéﬂcaﬂﬁ”t'CU'@&mﬁE&itiom,
mg/ m .. Conposition according to any one of Cains 2. _
to 6,ChaRaEt e ed™ nthidat itthe 180npBsithon f68H aPhs &
vi nf |gmiviee dahar i9tald 1 tig@edbase sdlRfivd N a water- .

concent.rat.i on of . between and _50 n

v a RS Y HERGRAE 28THA0950 gt ObnfefHeen 3 and
Conpdsi tion according to any one of Clains 2 to 7,
characterized in that it corresponds to one of the -

15 followi ng formulations: 68.35 ng of vinflunine

i t aldlampcs igs o wiedordiagetcolClEdm 720 mhafacterized in

- Vi nf lgpicne vl LA ahendS s4101 1 8f vWaEeInPhe a%%ﬁgérgge.

of vinflunine ditartrate gqs 10 m of water, .
vinflunine ditartrate correspondi ng, respectively, to

- 380 ngoapddseov Bblcwiridiag 160 o18inof2 bagmirddtfdinidde in

and 0.ng of base vinflunine. 9. Conposition, .
acco%%%ﬂ;t%ﬁ%nyc8W898ﬂ.ﬂﬂg pretEti 18%cl & lunine
char ddteritzedei n tdratl it waeeni ns Rirabl eanf or iatjdegatile

36 mppt.h .5C+3C. 10. Use of a conposition according
to 2%3%%%g§%#§§d aims 1 to 9, for the manufacture of a

“medj ci nal .

4, Composition  according to . Claim 1 or 2,
characterized in that it comprises a pH buffer
system in order to maintain the pH between 3 and

4.

5. Composition according to Claim 4, characterized in
that the molarity of the pH buffer system is
between 0.002 M and 0.2 M.

6. Composition according to either of Claims 4 and 5,
characterized in  that the pH Dbuffer system
consists of an acetic acid/sodium acetate buffer

or a citric acid/sodium citrate buffer.

7. Composition according to any one of Claims 2 to 6,
characterized in that the composition contains
vinflunine ditartrate with a base vinflunine
concentration of between 1 and 50 mg/ml,
advantageously between 25 and 30 mg/ml and in

particular 25 mg/ml.

8. Composgition according to any one of Claims 2 to 7,

characterized in that it corresponds to one of the
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15 product for parenteral adm nistration,

advant ageously via intravenous perfusion. 20 .11. Use
according to Caim 10, characterized in that the
medi ci nal product is intended for treating cancer.
12. Process for preparing & conposition according to

any ane Rfwdal n@o%%dl?atglorﬁ?npré 199 dde 5011 9W PBinine

successi ve steps: (a) dissolution of the

i nf IGHAE NG 196 wed ¢bL 1P i%ileRf abpe 136.70 mg  of

prepasiatilafitine - dfbirephtenalgaddut hon offa RHter or
tion by filtration of the

.- ili ] | k
co v 7osd 85 kinflinthe olad tintane uAder 10 ni " oF

ni t r egerer at mephetatlahihbe steﬁ'ri:EaE@np@cstté@bndirllg,
obt ai 1. ( i the ntai ner,. .advant ageo
chosé:%esg)reoclr{nlé’:;egg’s’ ;%cf a?%,mggggs 355t 4 ‘ éﬁ’&nﬁr'eﬁﬁé%g

syri mgesaszs vidif IRadkegiamg @616t aonef beseavanfyubhee .

conposition according to any one of Clains 1 to 9.

9. Composition according to any one of the preceding
claimg, characterized in that it remains stable
for at least 36 months at 5°C+3°C.

10. Use of a composition according to any one of
Claims 1 to 9, for the manufacture of a medicinal.
product for parenteral - administration,

advantageously via intravenous perfusion.

-11. . Use according to Claim 10, characterized in that’

the medicinal product is intended for treating

cancex.

12. Process for preparing a coMposition according to
‘any one of Claims 1 to 9, comprising the followihg
successive steps: 7

(a) dissolution of the vinflunine galt in water

for injectable preparationé,w
(b) optional addition of a pH buffer,

1

- (c) sterilization by filtration. of the bulk
solution, ' '
(d) aseptic distribution, under a nitrogen

atmosphere, of the sterile composition
obtained in step (c¢) inr the container,
advantageously chosen from glass phials,
glass bottles and prefilled sYringes.-

13. Packaging container containing. the composiﬁion

according to any one of Claims 1 to 9.



