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STABLE COWVPQOSI TI ON OF OXAZAPHOSPHORI NE W TH MESNA 2 MAR 2{10?
wopmbd2mbo | nvention 5 This i nvention rel at es t BCHIN2003/000298

process for preparation of lowtoxicity, stable
aqueous ready-to-use oxazaphosphori ne-contai ni ng
conpositions conprising an oxazaphosphori ne
anti neopl astic, nesna and an etherified Q cycl odextrin.
It h ar i ' j 0
the SAGKIRETEHLH coMhoSETANDF DREZARRSFRGHRE o
Mesna and 2- hydr oxypr opoviTR-MESNadextrin (referred to
10 hereinafter as "HPBCD') suitable for parenteral
adm ni stration in human beings and other mammal s. The
v, nt|I et 0" € particularly related to a process for
pﬁ%@%ﬂ% cl ear aqueous low toxicity conpositions
of If ogﬁsamvdlammemetssmmg pracésstbapraperativh s dow HEPECEY, tstable
are stabl e over perlodt&ﬁ‘ tine.thereb natlo‘% t hem
sAgrealts) e xﬂowa%azen’hw nerfoRtainiag BARRETINSOBPTERE a0
| [
| el %b%{hoﬁﬁ@ aﬂ?x}é&gﬁﬁtﬁy g&sﬂé aflf ng%tﬂéﬁﬁ B%ybﬁ%extrm It has

trea ghant "di sease are ylating agents
audtidule, dot invetexiohkive,e applichiief aoithe mﬂphratlon of compositions

o Ophol%?am de,ﬁ@%%@%ﬁ%%”@@eﬁwa IS GRengito
?QS\SNF%GQ& 15 ff&sé AohEG | 'a&mﬂﬁs‘ﬁ%ﬂon in human beings

|nravenou yan ction as a solution dilute
tand @he mhmmﬂ%/ OTier inlogntionfis move panitulady uslettdito & process for

BRI elled APUS UHSTEEY FORPOERG OLgyaTepite ddppsing
afpckrargide, LAY Bﬁ?’%d@? kilar 3 §18018 BVEOS Berdditlof fimb I‘E&reby making

treat nent o tts lynphoma. Ifosfamde is t
Athmcsumble\ﬁxmewgrchQCﬂzls@hl oroet hyl )-2-[(2-
chl or oet hyi ) am no] t et rahydr o- 2H
1, 3, 2- oxazaphosphorm 2-oxi de and is represented by the

f 85 BundOf the invention

Two main groups of drugs used in the treatment of malignant disease are

D

f\

alkylating agents and the antimetabolites. Ifosfamide and cyclophosphamide are
oxazaphosphorine antineoplastic drugs belonging to the alkylating agents group

and are being widely used.

Tfosfamide is given intravenously either by injection as a solution diluted
to less than 4% or by infusion and is used in the treatment of a variety of solid
tumours including those of the cervix, endometrium, hung, ovary, testes and

thymus as well as in sarcoma and in the treatment of Burkitts lymphoma.

ffosfamide is the Approved Name for 3-~(2-chloroethyl)-2-[(2-
chioroethyl)aminojtetrahydro-2H1-  1,3,2-oxazaphosphorin-2-oxide  and  is

represented by the formula:
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CHPCH2CI NH KNO N -CHFH2Cl It is a white hygroscdb?cHAR

wohyRaioatdod ne powder having a | ow nmel ting poi nt PET/IN2Q#000298

It also begins to sinter belowits nelting point. These
characteristics of 5 Ifosfam de make it difficult for
sterile filling of the dry powder as both tenperature
and hum dity are required to be accurately controll ed.
Further, as |fosfanide po Hisl filled aseptically
into sterile containers, hMUM precautions are
required to maintain s ri)l y of the product. 10

| f osf am de powder is e soluble in water. The
aqueous solution is {sensitiwve to changes in pH

Sinilar problens are ‘encolinteCEChih ot her
oxazaphosphori ne antineoplastic, e.g.

Cycl ophospham de, which is the Approved Nanme for 2- 15
[ bi s(2-chl oroet hyl)am no]tetrahydro-2H-1, 3, 2- oxazophosp
hor i neft2s axihie hygrosmissenystaling povie hagingit 9w epiipppoint of

N CHi | ~NH. Z: ripe ' i
G, ol s B 0 pOBRELMATRE Bl TR PAARARIE or
kilfﬁsfﬁlﬂﬁe afmake it %ﬁi_cm!a efob| ﬁgﬁl_er fillikgneg: the drg peedsmesndeth
that t ey areamnlster,e I N assocl at1 on i, t

Zterperaape Gad HBREdD! pRoiTaviEd by éequa%t&y c ﬁ%%f? Fueher 2s
I . . o - - *
okt RO S0 Red DhecpftalyiTnto sterle, containers, maimum
f priedailtions ai2 required to maintain sterility of the product.

Iosfamide powder is freely soluble in water. The aqueous solution is

sensitive to changes in pH.

Similar problems are encountered with other oxazaphosphorine
antineoplastic, e.g. Cyclophosphamide, which is the Approved Name for 2-
[bis(2-chloroethyl)aminoltetrahydro-2H-1,3,2-0xazophosphorine 2-oxide,

represented by the formula:

CHLHLI
N—CHCHLI
0

\E?Cbo
- NH

Oxazaphosphorine antineoplastics are toxic to the urinary tract and may
involve the kidneys as well as the bladder. Hence it is recommended that they
are administered in association with 2-mercaptoethanesulphonates, especially
Mesna. Mesna is the Approved Name for sodium 2-mercaptoethanesulphonate

and is represented by the formula:
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S

El SCI 1 2CH2SC3 Nat Mesna is highly water sol uble.

woed/obawo t he prophyl axis of urothelial toxi cPCYINI903/000298

patients being treated with |Ifosfam de or

Cycl ophospham de. In the 5 kidney Mesna disulfide, the
i nactive netabolite of Mesna is reduced to free Mesna,
whi ch has thiol groups that react with the netabolites
of Ifosfam de, and isge, including
acroleil, consi deredqt%é e%@%@?ﬁl e for the toxic
effects on the bladder. 10 The intravenous daily dose

f Me i s.cal cul at ed 9% of, th t al
Gose. omteps i Bafibavssstcpolbic dHin peaidbE the.alSpmiiicier B
g'té!ﬁﬁtyl-ﬁl dHlentat %mgb%éaé& vﬁﬂﬂnﬂs@ﬂﬁe %rf@wl@hééﬁlﬁfmde In the

adm ni strgtlon of "each dose of ifosfamde when t

i ﬂcuhﬁam%dds@ﬁds thesigacthvanmatabefiterxyfdddesned i m@p@d do free

a sho ion u Wi C | QUOUS, 40N

Fpo Pl 5 I R By o R, heC R G ePRRE Janc
d Q%%l@ﬂﬂﬁihaahﬁﬂﬁl%u@fngf dteolb)t nsitiéred fte bk despdasiblef ot klaretic
by “a conti nuous i nfusion of mesna equal to 40% of the
i febfoetapndke ledder. continuing for 12 to 24 hours after
conpl etion of the ifosfam de infusion. Mesna has al so
been adm ni stered as a continuous infusion at a dose
equal T mﬂaﬁiﬁ%z@ﬁaﬂyf dedeani Mesmhosecalcitzial toniequal 60% af the

wiab Sk Gores o dlosRpice. it an pamaicared 96 T ol dites Bven 15
WihiBuidh 8BrordARES ah RW%ﬁ&fadﬁgﬁfﬁ%n%? ehdiP8 RV IR s amide

contil nuous an pro onge Mesna 36 reglnen is
neviens they ifbsfamidex dosenispless dbari Qrbghyaiays mdministered cas p. short

he disadvant ages th the.exist L1y
TP RRRI Eop, e fonas RS P Horianae MR pay, be
0 %nﬂ:h@cbreﬁ %s raemas” s@bet Qubierol 2039 108 tid 1ot dfosfghide@dbe followed
diluted to the_ required concentration as t he, standarglS
ose,

ddwageconsinpoise nfision 1of aemay camd t© 0% DIMAR K
continuing for 12 to 24 hours after completion of the ifosfamide infusion.

Mesna has also been administered as a continuous infusion at a dose equal
to 60% of Ifosfamide dose. No clinical data is available to justify Mesna doses
greater than 60% w/w of Ifosfamide for standard doses of Hosfamide. With high
doses in excess of 2.5g/m’ of Ifosfamide, continuous and prolonged Mesna

dosage regimen is necessary for maximum protection against urotoxicity.

The disadvantages with the existing commercially available product in

powder form is that

1. more than one vial is required to be reconstituted and then diluted to the

required concentration as the standard dosage is more than 1g daily.
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| fosfam de therapy as high as eight vials of ig arell 2 MAR 2937
woeoiesde to be reconstituted and diluted to PUEIN2003/060298

required concentration. 3. as Mesna is required to be
adm nistered along wwth |Ifosfam de, [fosfamde 5
solution after reconstitution is required to be m xed
with Mesna. Attenpts were nade by various |aboratories
/2.1 nveintiggtsdésagé tosfahileahernpypay hiph-as sighpeinis nif d gadre required
solution that would contain |fosfam de and Mesna to

overc oﬁ?é?etrﬁ@%?%‘?ﬂw uied Agy F}Perfﬁq‘i‘lfqgs‘fogf‘ﬁ Q% i ng

reconstitution and during 10 m xing with Mesna.
US- A- 4959215 discl oses a stable |fosfan de-Mesna .
| 3ophi 4s Masme is cangred 66 he administered dlopg withdfosiamide Ifesfamide

by wei ght_, of Lght of a
e ¢ of NG AL Ry iR reabyP 1 B e
aqueous- et hanolic 15 solution of |fosfam de, Mesna and
the hexitol, preferably mapnitol. There js no

r ef er eAtiempts ¥ prade éh’c&amusa]ﬁ?ﬁféweéd eW?Ii'tﬁfs it formulate

d eg@y)}t(%l Za&’%(%ht%r Lsémé‘g’é’e@g%?‘t (%ﬂisso?ﬁ?’l on s al aénd Mesna to

chadre®mee tige prodlece oF hainilphdifostonidardadng oedonetitdtign fand | deding
| fosfam de. 20 US- A-4952575 di scl oses a conposition
c@l*?fé?gg’i‘thé/mfea-to 70 9w/ v of an oxazaphosphorine of the
formula: RR, N-R2 ol CNNR3 25 in which at |east two
of Rl, R2 and R3 independently are 2-chl oroethyl or
2- et hEiSeAIOREZAR odiselpbesl  andstably dwfimidasllema adiophilizate

visepou fesisnioh 655303 Pew DB bBb TR ML Ld 197 hofs

89y tvs%zgh@@f Ybaito? brephRANA! frecy dRyifd @l gfieblicoagicannéthamlic
solutzon of Ifosfamide, Mesna and the hexitol, preferably mannitol. There is no
reference to the presence of any cyclodextrin The lyophilizate is stable
physically showing no discolouration. The speed of dissolution is also claimed to

markedly higher compated to the dry filled Ifosfamide.

US-A-4952575 discloses a composition comprising 10 to 70 %w/v of an

oxazaphosphorine of the formula:

Ry

|

N""""Rz
o/

\F;Q}o
N-—R,

in which at least two of Ry, Ry and Rs independently are 2-chloroethyl or
2-methanesulfonyloxyethyl and any remaining R radical is selected from

hydrogen, a, methy! and ethyl,
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shown to be mnimal for I|fosfande, use of solvent

such a high concentration |eads to other probl en‘i gu@AR 2007
handl i ng duri ng manuf act uri ng, PCT/IN2003/600298
mscibility with blood. As ethanol is pharnmacol ogically
active, this my also 5 affect the person on

adm ni stration of alcoholic solution of |fosfam de.

WO A- 9918973 di scl oses stable ready-to-use Ii qui d

F Sipedin 40 0 109 a0 g 5768 SRRRRARY BherhotRe B pgen
%o%%%%ﬁﬂﬁél }foza]‘.f%sfﬁﬁldé}’hse &St ddWlentsdn 6oL ﬁ%%hceni’rahon

met hanesul fonyl oxyethyl or, except for R3, hydrogen, |
alatisato | ethet prafdenss sech aRe volatiltyRbandlmg) duving rm@tﬁgﬂwﬂ g,

e B R BB X e ORI i o s

chregt thé?ei‘s@ﬁ 9n admidiGraAion o digokslicyblution of Ifoﬁhnnde
i ndependently stated that the conposition can include

cyclodextrins, preferably et-cyclodextrins, or their

et NOXY WA AodiRorY il Gies Anblel RAEId s fidla! osfRESoR at
and Mesna but there Is no exenp |cat| of
chmﬂ@&ebm&nﬂmw@mmmuw&mﬁﬁnmmhyclodextr|n or Nbsna 20
US- A- 4879286 di scl oses a storage-stable liquid

oncol ytic formul ati on of Cy@%ophosphanide f or mul at ed
as a ready-to-dilute solution{in a carrier conprising
50 to 100 % organi c polyol s ec#@d from propyl ene

gl ycol, polyethylene gly ol/and cherol and 0 to 50 %
water. The formul ation used in conbination with
al cohol s, such as 10 to{30%lotQet hanol (based on tota
25 wei ght of the fornul atj —=HR; 0 2 MAR 2007 WD

2004/ 022699 PCT/ 1 N2003/ 000298

in which Ry, R; and R; independently are methyl, ethyl, Z-chloroethyl, 2-
methanesulfonyloxyethyl or, except for Rs, hydrogen, and at least two of Ry, Re
and R; are 2-chloroethyl and/or 2-methanesulfonyloxyethyl,
comprising a physiclogically well-tolerated compound which forms chloride ions
in aqueous solution. It is independently stated that the composition can include
cyclodextrins, preferably o-cyclodextrins, or their ethoxylated derivatives as
tonicity adjustment agents and Mesna but there is no exemplification of any

composition containing beta cyclodextrin or Mesna.

US-A-4879286 discloses a storage-stable liquid oncolytic formulation of
Cyclophosphamide formulated as a ready—to—diluté solution in a carrier
comprising 50 to 100 % organic polyol selected from propylene glycol,
polyethylene glycol and glycerol and 0 to 50 % water. The formulation may be
used in combination with alcohols, such as 10 to 30% of ethanol (based on total
weight of the formulation).

5=
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conmpounds with partially etherified 0-cycl odextrins of
the formula: ((3-CD)OR 5 in which R are hydroxyal kyl
groups with optionally sone being alkyl groups, and
having a water-solubility of nore than 1.8 g in 100 m

oy oS S 019 iNgesos UBF o1 UMM B Sl of
igg%%@gtgso@ate{-scﬁmé o %&érlmam@an@b %ﬁ@ir%jra@edsxs;amerfgmm of

ol ubl e 10 insol ubl e drugs and does not

i indlusiabeoinpsundsatith pastialyfeherifiad @rCYS’fh’Id@ﬁhéS fithe fpranuda:

like Ifosfam de and Mesna gﬁ) -4727064 di scl oses that

| i pophilic drugs can be s(ﬁa d by solubilizing the

drug i n 1 RROHE JPohallye séthe deing alkyl
wat er - g%)% eR %‘? Hiﬂrﬁggl extrin pgerl va({pltve tyg forma g alky
sghamips,| | zed cycl odextrin/drug conplex and, optionally,

R e SR R g R BRI LEhR0. =

| RreP QYR FOhMydidkSeBye MpdrokyR Qliyylfﬁr@w&@q@fopyl groups. This

cycl odextrin derlvatlves are obtained
nq»mestelshows vasey ofi | dyglodentngs Ser. disseling many%ry matﬁaesalwhl?] /

Iu?}'a;gg@& g%ggx aﬁp@ﬁ% ngg ﬂf&%’éafe%s Q¥driNGess FHo¥ GhlQ soidfle materials

24igé Bhisinade sndvibnhchl ori de. The cycl odextrins can be
substituted by hydroxyal kyl carboxam de,

di et hyl am noet hyl, carboxynethyl or carboxyam donet hyl

and eXWOAp{l/’{f)?g@yﬁ sfig%gt fﬂa’f‘shdfyﬁﬁjhlédﬁru s can be stabilized by

hydr oxypr cyc Xrin IS pat nt does not
S ugigbilizing the @Img it cadenn-msmdly droerphausemixguteudd @ water-soluble

Sradbie . SRS B8R o
c of?pl Hélﬁ 3&5@2?3%3 o Wab&'aﬁﬁdé’ 1RO Godilione blubiliaéd complex to

east one drug, (b) at |east one
vatrevids al miidec gaxomplﬁstn powderofaray g e exemplified

o, 2RISR ertven o FTRBa) RSt Al B o-
rel 3}33 emf o,;; Wrorbaaii] | hdi WrUGkamPRel UfophleasT @mdee gfddol,

1odoacetam1de, chloroacetate or 2-diethylaminoethylchloride. The cyclodextrins
can be substituted by hydroxyalkyl carboxamide, diethylaminoethyl,

carboxymethyl or carboxyamidomethyl and exemplified cyclodextrins include
hydroxypropyl-B-cyclodexrin. This patent does not suggest use of cyclodexiring

for water soluble materials like Hosfamide and Mesna.

WO-A-0139749 discloses fast dissolving pharmaceutical compositions in
solid dosage form with prolonged sweet taste comprising (2) at least one drug, (b)
at least one water soluble sugar, () at least one non-sugar sweetener in normal
fast release form and (d) at least one non-sugar sweetener in a mucoadhesive
slow release form. Exemplified drugs include Ifosfamide and Mesna and

exemplified mucoadhesive agents include cyclodextrins. There is no

-6-
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containing two or nore of |Ifosfam de, Mesna and a
cycl odextrin. As Mesna is required to be given
concurrently with each dose of 5 Ifosfam de, in one
aspect of the invention Ifosfam de and Mesna are

RSt 85 CRIRFOTEP R el o ARl oL Ry Mesna
apfd heycledadt of the invention Ifosfam de and Mesna

are conbined with HPBCD to give a stable composition
so that the product is readily marketable and is

convenignivdds s ool b githeBoRbmREORAL bl Ase of

and | ess andl Sur pri st ngly, rocess of
i ifoefatiiden in onevhspebt d>ﬁ the amvieolidon Nosfmaidzread MPBEBracembined in

conbi ned has roduced a. asi tion havi Qw tOXI j
%%f'o SRR CCOTRPIRIER, Lot PO dRo LRFUHERS, b qTEnisgeS (Wosha
rgak a %Oﬁ&ﬁﬁerf Q¥pecPl0BPAE | MPertRY 1Yk ARdeY an&tml@érﬁ are
0Si |ons of |fosfam de conprising i Cfosfan de,

N@emhmeﬁm&mﬁﬁmocgww sthbla compnsiten sothat thearedncs ﬁSaneadﬂY

dd
k58 R 57 AR B b Bl PSRl g e
agehdling! rSurpRdingdl the peoteleoMigsertiod inave HosfhuidephMesef and
the i nvent| on 20 Accordin (gl y, the present i nvent i a?lso

r STERGR arecambinesidins pradyeedsp epapediigshayingdow|igcity
toxicity, stable oxazaphosphorine-contai ning

conmposition conprising an oxazaphosphori ne

ant i nedleamtinCobjestbmaofathis avertidreis ﬂiuecto?;émrphalpoai grogess for

h .0/Tpr | t h addi
o RRPATRG ST PR e CUpIeaiEnE of Sosui i Festupide
ohvidha, BPRED) SHiH bf %&bﬁﬁ’é&rﬁz@ﬁ%ﬂal parehﬂe}al addiines, BveRdming

as such or as an aqueous solution optionally contai ni n%
anll thehéisadvanthges-aly pfiotiexts rand make hiheogempgsitingp wekablee for

e

Summary of the invention
Accordingly, the present invention relates to a process for preparation of a

low toxicity, stable oxazaphosphorine-containing composition comprising an

oxazaphosphorine antineoplastic, mesna and an etherified B-cyclodextrin, the

process comprising the steps of:

i) adding the oxazaphosphorine antineoplastic to an aqueous solution of an
etherified B~cyclodextﬁn;

i) adding mesna as such or as an aqueous solution optionally containing an
etherified B-cyclodextrin to the oxazaphosphorine solution of step (i); and

iii)  mising the resultant aqueous solution and, optionally, making up the

volume with water,
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woRomhe2donvent i on Oxazaphosphori ne anti neopl asPrCE/INZE600298

in the invention is of the formulaz: R 1 NR2 O\ 05
~ .N-R3in which at least two of Rl, R2 and R3
i ndependent|ly are 2-chloroethyl and the remaining R
radi cal is hydrogen. Mre preferably, t he

% cl ophospham de
d = ; o g Lt ' or, 10
espeC|aIIy Ifosfan1de (Rl R3 = chloroethyl & R2 =
hydrogen). The etherified 0-cyclodextrin preferably has
at | eaSazaphesphpringantingoplesdy usest igdheingentioniis pthe fprmyla:
hydr oxyal kyl groups and optionally others etherified
with alkyl groups and a water-solubility of nore than
about 1.8 g/100 M water. 15fPreferably the

hydr oxyal kyl groups are hydrofyethyl, di hydr oxypr opyl
or, especially, hydroxypropyl groups and the alkyl
groups, if present, are methy™N"0r'z et hyl groups; The
nol ar substitution (MS) 9\‘ dr oxyal kyl groups
(calculated as noles o @tlng al kyl ene oxi de per
anhydr ogl ucose unit) su tabl about 0.05 to about
10, preferably about 0.2 about32 and especially
about 0.5 to 20 about 1.2. The oxazaphosphori ne
anti neopl astic content of the conposition usually is
from alpghich afall twoCof@QOR! %5 aﬂ(@ﬁ? 1ﬂ3¥9{)éﬂdentﬂf &b oLtirpeth ICHiiki
about 25 mg/m to about” 7 , rfor e preferabl

f tenrerdting 30 radjeat is thydeigout Moee @gﬁffmbly, #i® oxazaphosphorine

antineoplastic is Cyclophosphamide (R; = R, = chloroethyl & R3 = hydrogen) or,

especially, Hosfamide (R; =Rz = chIoroethyl & R; = hydrogen).

The etherified B-cyclodextrin preferably has at least some of the hydroxy
groups etherified with hydroxyalkyl groups and optionally others etherified with
alkyl groups and a water-solubility of more than about 1.8 g/100 ml water.
Preferably the hydroxyalkyl groups are hydroxyethyl, dihydroxypropyl or,
especially, hydroxypropy! groups and the alkyl groups, if present, are methyl or
ethyl groups; The molar substitution (MS) by hydroxyalkyl groups (calculated as
moles of alkylating alkylene oxide per anhydroghicose unit) suitably is about
0.05 to about 10, preferably about 0.2 to about 2, and especially about 0.5 to
about 1.2.

The oxazaphosphorine antineoplastic content of the composition usually
is from about 1 mg/ml to about 1000 mg/ml, preferably from about 25 mg/mi to
about 750 mg/ml, and more preferably from about 50 mg/ml to about 500 mg/ml.
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a wei ght basis, preferably in the range of about 10 :
1to about 1 : 1 on a weight basis. 5 The content of
etherified O-cyclodextrin in the conposition usually is
from about 1% to about 60% w v, preferably about 2.5%
to abo 40% wW.v, nore r.ef er abl bout 5% to abopt .
20% wi v he B0 &t arprowiPan; Bpdieoiathie To, gt wwely in the

PEr&BeNF abbuft 7B : A4YBHE B OF Whi OReighObds, PRESILY BEthe range of
oxazaphosphori ne anti neopl astic s added and/or in the

agbeBUd : lsiolabepioh: { en@veght #8sha i s added. These
additives may al so be added separately as a solution

in water either before adding Mesna to oxazaphosphori ne
sol uti dte @htdnefadr @hartiiet rHopilodeRin®l theconSpsition usually is
additives can be, for exanple buffers, isotonic

difiotreshost 13mta aboyt 6096 /&) prefeergbrabout 2.84esbent #ys wiv, more
a %ﬁ[n?lbl ;&?}o@t@‘%%h bg%a‘g/v 15 comonly used i n aqueous
paren er uf

compositions. fers are selected from
pharmaceutically acceptable buffer systens such as,

for exanpl e, . phosphate, buffer, citrate buyffer, glycine,
ot 1 o1 COBHEHITHALEATOHFS! BAIYYES TR oo ogent e Hhe A eition
0 ] : sof W EA j

to BRI thi %x%apﬁ%%@w m&b@@&&dm ﬁg@ygg fér%ueifiir il thedgubous

sodium citrate, assiumcitrate, phosphoric
acolitios oolwhich péame phadded. deec additivep dnaygdso bhaddsd separately

di i hy.d .nh t . [ h hat .
25 6 BudiaRiRrgaeo g DS Atdind RGE2 18 Pdrorary o dis.splution
PR 1At nal§Re Lp The Welutiel dSuch 8ddfivds Udin oed rex blnple buffers,
hydrochloric acid. Preferably the buffer used is a

niisotenie ddeenss dintintystaligisg Ggems.plequpstaing agents, ob agfiasddantmngs

h T tions are m xed,
PRl SRR AP B RS 10" 20T Camt
solution is usually sterilized by filtering through a

sterilising grade filter. Preferably, the lutjon is
fi1ter RPHRT StRyHelsgfedn@om, phprmasquirallys aeseBble, bpferopystems
I 45kh as Ot REAHEIB. Anddpisle bhdrbC citrate buffer, glycine buffer containing

any of the commonly used compounds or a mixture of compounds selected from

citric acid, sodium citrate, potassium citrate, glycine, phosphoric acid, sodium
phosphate, disodium hydrogen phosphate, sodium dihydrogen phosphate,
potagsium phosphate, dipotassium hydrogen phosphate, potassium dihydrogen
phosphate, sodium hydroxide, potassium hydroxide, hydrochloric acid.
Preferably the buffer used is a mixture of sodium dihydrogen phosphate and
disodium hy;irogen i)hosphate. )

The aqueous solutions are mixed, preferably by intimate stirring and the
resultant solution is usually sterilized by filtering through a sterilising grade filter.
Preferably, the solution is fitered through 2u and 0.2p filters successively or just
through a 0.2p filier.
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Usually, the filtrate will be aseptically filled inQo

wareniopmgont ai ners such as vials, anmpoul es, PBCESNI083/000298

containers and sealing the filled containers. The
invention will now be illustrated by way of Exanples.
These 5 Exanples are by way of illustration only and
in no way restrict the scope of the invention.

| f osf ayi de, used..in these Ex e s, of rent eral

or ade. Dty Regiicte oAl B8 PR IaRe e LEMeEe mich =
MAgI 2arscitbsl PladtieeRatamearanietalivghofiledlddnpadepnt er al

grade. Hydroxypropyl Beta Cyclodextrin (HPBCD) used was
manuf act ured by Wacker Chem e havi ng degree of

subst i I u e i HrORRs ek
0.5 to&‘%l.é z’%&%‘f‘ p&n%nﬁgéugggﬂ‘&%ﬁéwo%%%em [ onaéigg' 5
nBkatigies hdecbyewhy ofillpsienipasinhganhin stonay irestdet the seopsl dffthe
a controlled environnment. Water used in these Exanples
WEECHtnar ent eral grade conplying with "Water for 15

I njection" specifications. Al other additives used in

these Exanples were of parenteral grade. Exanple |: 1.
| f osf affbsferidegused. inMbeseaEgamples wapBEpatemeral gratiescatnplping

hyd hosphat.e O l.g 5. ium di.hydt o phasphat e
0¥ 78 PrnaBRe shegoufin, Mot bt b SR ERARIRE 805 e
dhﬁeﬁkbwm ByAE O IBRIrBRRSGIAL BefN ACycsicktin o) afsed was
phosphate were dissol'ved in 160 ml of water and a .
weagfecurpdabyt Wagkergthenpabnving degrgt o subititutionsparglerose unit
sl o under LELTAG. T r bt S ] -
v\g\é%}” Boups. Iﬁ%t%ve%\g%eaouglel. parqtlﬁlspn‘?e%s (5 Reres 8F ChhM¥htional
nature; the entire processing was done in an area with a conirolled environment.

Water used in these Examples was of parenteral grade complying with “Water for

Injection” specifications. All other additives used in these Examples were of

parenteral grade.
Example I:
1. Ifosfamide 10g
2. Mesna 2g
3. HPBCD 40g
4. Disodium hydrogen phosphate 0.1g
5. Sodium dihydrogen phosphate 0.06g
6. Water q.s. to 200 m}

Weighed quantities of disodium hydrogen phosphate and sodium
dihydrogen phosphate were dissolved in 160 mi of water and a weighed quantity
of HPBCD was added and dissolved slowly under stirring. The resultant HPBCD
solution was divided into two equal parts.

-10-
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wei ghed quantity of |fosfam de was gradual |l y added

waneen2x?rring to one part of buffered HPBCDPEBANRDHPPO298

and m xed well. A weighed quantity of Mesna was
gradual |y added under stirring to the 5 remaining part
of buffered HPBCD sol ution and m xed well. Mesna

sol uti on prepared above was added to |fosfam de

The voruEEhEs aHitY o RsBBuY WA ol Rl Afn BEL Mifing to
PoRéipdt ofBgfekéd HPBED dohitiouahd amikdAddil.filter and filled

aseptically in 10 sterile glass vials. The glass vials
were cl osed under aseptic condltlons with sterile

Tefl on I ]} f
seal s. RTOﬁ}e con‘ggaérl[t#fgﬁ% ?glgﬁdg a&@eg: dé?esﬁt\rg%&fhe
areharsieg phro of biffesé¢HPBED smuticmmndmnbd\mdha content by

hi gh pressure liquid chromatography (HPLC) and 15 was
found to contain 52.92 ng/m of |fosfam de and 10.2

mg/ m Mes%%@ﬁﬁoﬂ— BeepafdniRoh RN dded 18 Ifﬂﬂfa%ﬁd@ s&ﬁ‘aon The

Exanpl e he corrp03|t| on obtained in Exanple | was
smspmogedlutm wammebmgcﬂw Tb& voliime was madwp Q 200 ml with

CRRVEN " ERE Brodoff Ak Hilefel e 20 R B HISE S in

sb" eifalsan Th¥adass Usge vage dlosed indér alebB cBhditiogs with
Wi t h sna_ (equivalent to 20% of |fosfam de content).

B@&enletT@oaMa@dlr@he@hgngﬁ@né sealed usingflipiofiseds with 5%
Dextrose 25 Injection and adm ni stered i ntravenously.
| fosfam de in the doses of 500 ng/ kg, 700 ng/kg and

900 nu/Tike deahnsiviBh AdtainkdSinagis Bkahsie ashsi dhalyeéd gor Ifosfamide

di fferent roups of animals, each, roup conS|st
e pgmipntaandr]m%@a crmEenh Ry Mighsprgesuee @ﬂﬁ{@ﬁmd
Slf%rgﬂ;;, cd)ga&?n 9205 B/l of ﬁstEﬁfd%raﬂﬁ%ai my?ﬁ &Wefb. Irhe

composmon had 2 pH of 6.86.

Example II:

The composition obtained in Example I was subjected to acute toxicity
studies in mice. A conventional formulation, Holoxan™ manufactured by M/s.
German Remedies was reconstituted as directed by the manufacturer and was
used as a control after mixing with Mesna (equivalent to 20% of Ifosfamide
content). Both the drug solutions were suitably diluted with 5% Dextrose
Injection and administered intravenously. Hfosfamide in the doses of 500 mg/kg,
700 mg/kg and 900 mg/kg body weight was administered in three different

groups of animals, each group consisting of eight animals.

The animals were kept under observation for 14 days and mortality

recorded at the end of 3 days and 7 days.

-11-
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A 2 MAR 2007 WO 2004/ 022699 PCT/ | N2003/ 000298 |t was
observed that the LD50 dose was higher for conpod 2i MAR Qﬁﬁ?

woboosBzzapl e | in conparison with the Conventi 86&/IN2003/000298

formul ati on. Conposition of Exanple I Conventi onal
formulation Mrtality (%9 Mrtality (%9 Dose (ng) 3
Days 7 Days Dose (nag) 3 Days 7 Days 500 0 0 500 50 75
700 0 50 700 100 100 900 75 100 900 100 100 LD59 700
-900 700 LDsq 500,<500 5 The apove data,cl earl -

i ndi catle®af RSV S‘Frﬁgétl f}feoﬁ)é? a‘%ﬁ%ﬁﬁ‘fse_&‘\gh@é %‘Preémpf’%gi‘?‘b of
CRERAbIE it orhfRisGIP MR Bd CORlenfiSHal Birdkiia@Bn. Exanple 111

1. Ifosfamde 10y 2. Mesna 2g 3. HPBCD 20g 4.

Di sodi um hydrogen phosphate O ig 5. Sodium di hydrogen

phOﬁhate. .06@6. Eﬁ‘t&er g.s. to 25@ ni ! ﬁi gﬂ
gua 8 2 hydr ogen ph Y %Ql ﬁ‘gi
di hydr ogen pho ey e dissol ved in 160l Moriite(%)

and a wei ghed quantit¥ of HPBCD was added and
Bosedngled s| DRRYS under Rayr ri ndlosedmg) wei ghbBa¥fuant i thDays

of 5b@osf am de'ﬁ\gs gradugl |y addedsgpder stirgpng to 75

t hé buffered CD solution and m xed for 3 hours. -12

0 ZOOKAR 2007 WD 2004/ 030699 PCT/ |'MED03/ 00029830 100
900 75 100 900 100 100
LDsg 706 — 900 700 LDsy 500 <500

The above data clearly indicates that composition of Example I is less

toxic compared to the Conventional formulation.

Example 1H:
1. Xosfamide 10g
2. Mesna 2g
3. HPBCD 20g
4, Disodium hydrogen phosphate 0.1g
5. Sodium dihydrogen phosphate 0.06g
6. Water q.s. 10 200 ml

Weighed quantities of disodium hydrogen phosphate and sodium
dihydrogen phosphate were dissolved in 160ml of water and a weighed quantity
of HPBCD was added and dissolved slowly under stirring.

A weighed quantity of Ifosfamide was gradually added under stirring to
the buffered HPBCD solution and mixed for 3 hours.

~12-
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After 3 hours, a weighed quantity of Mesna was

gradual | y added under stirring to the buffered E? MAR 2937
woORamfamote sol ution.

The vol une was nade up t @CZON24§B/000298
with water and filtered through a 0.2R filter and

filled aseptically in sterile glass vials. The gl ass
vials were closed under aseptic conditions with sterile
Tefl ot P 5 coat ed rubber bungs and seal ed using flip off
seal s. le IV 1. osfanrd

PBCD 488 SA0u SoRPEHTHGURB. ft MRGUH A SBHLRy agded under
ggﬂhgg‘cﬂ kVITRERINERASaE %ﬁt@n Ofge Golud¥dl wis Made up B 200 ml

procedure of Exanple | was repeated using the

cwith omm i fltarecds thrawghum Os2ps Bitorf andt filled paemsicalix am‘siaréle\glass

gl TR Sl GRS et HloNtoatep dpepticcondiaans. it eyl Jslon™
PAORRNRLBer ! %ax@ seéﬂéﬁ QEingl AR off aR00 M 15 The

procedur e of vvas repeat ed using the
conmponents in the armunts set forth above. -13 0 2 MAR
2007 WO 2004/ 022699 PCT/iENZOOlBIIQ,OOZQS Exanpl e VI 1.

| f osfam de | og AP 2y

1. Hosfamide 10g

2. Mesna 2g

3. HPBCD 80g

4. Disodium hydrogen phosphate 0.1g

5. Sodium dihydrogen phosphate 0.06g

6. Water q.8. to 200 ml

The procedure of Example I was repeated using the components in the

amounts set forth above.

Example V:
1. Tfosfamide 10g
2. Mesna 6g
3. HPBCD 20g
4. Disodium hydrogen phosphate 0.1g
5. Sodium dihy&rogen phosphate 0.06g
6. Water g.s. to 200 ml

The procedure of Example 1 was repeated using the components in the

amounts set forth above.

-13-
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2. Mesna 16g 3. HPBCD 20g 4. Disodi um hydr ogen gg MAR 2007
phosphate 0. Ig 5. Sodium di hydrogen phosphate 0.06g

WO 20002899 9.s. to 200 Ml The procedure of ExanﬁC@lINZWQQOZS‘S

repeated using the conponents in the 5 anpunts set
forth above. Exanple VII: 1. Ifosfam de 100g 2. Mesna
20g 3. HPBCD log 4. Water g.s. to 200 m 10 Wi ghed
quantity of HPBCD was di ssolved in 20m of water.

| fosfam de was added gradual ]y to HPBCD sol uti on under
stirring. Mxing was corﬁlﬁﬂﬂ@zﬂi Il a clear solution
was obt ai ned. Mesna was added gradual ly under stirring
to the resultant |fosfam de solution and m xed wel |
till the &ntMosforsidantity of Mesna wentOg nto sol ution.
Vol une vvag r%ge upto 200mL with water 5 The
conposi tion ¥ined in this Exanpl e wla anal ysed for

| fosfam d¢ m@pptent and Mesna cont ent was found to
contain 497,88ny/m of |fosfam de and . 73mg/ M of
Mesna. - 14. (Dio ?wdmgemdlmat/eozzeggﬂ Ig

vesna 60" 3 RERASSTEER) Bidigbas "y o T600°ni 10

6. Water g.s. to 200 ml

The procedure of Example I was repeated using the components in the

amounts set forth above.

Example VH:
1, Tosfamide 100g
2, Mesna 20g
3. HPBCD 10g
4. Water g.s. to 200 ml

Weighed quantity of HPBCD was dissolved in 20ml of water. Hosfamide
was added gradually to HPBCD solution under stirring. Mixing was continued
till a clear solution was cbtained. Mesna was added gradually under stirring to
the resultant Ifosfamide solution and mixed well till the entire quantity of Mesna
went into solution. Volume was made upto 200l with water.

The composition obtained in this Example was analysed for Ifosfamide
content and Mesna content and was found {o contain 497 88mg/mi of Ifosfamide
and 98.73mg/mi of Mesna.

14~



10

13

20

Wei ghed quantity of HPBCD was di ssolved in 20nil of R 2007
water. |Ifosfam de 5 was added gradually to BPBCI@ 2 MA

weoobutoRme under stirring. M xing was conti nuedPCETINI003000298

cl ear solution was obtained. Mesna was added gradual |y
under stirring to the resultant |fosfam de sol ution
and m xed well till the entire quantity of Mesna went
into solution. Volume was nmade upto 200mL with water.
10 The conposition obtalined i i s Exanpl e was

anal ysed for |fosfam deﬁ@@ﬁ&ﬂand Mesna content and
was found to contain 492. 02ng/ M of |fosfam de and

296. 18mg/ m of Mesna. Exanple IX: 15 1. |fosfam de
100g 2. R/e sWesfguige 3. HPBCD | Oy 4. DI¥&di um hydr ogen
phosphate 5. Sodi um di hydr ogen pgtpgtsphate 0. 448

6. D|sod|u'm &Fat e Odg 7. Water g.s o 200 m HPBCD

was di ssoBvedPBOIROM of water. |fosfandge was then
added graduglly to HPBCD sol uti on under stirring.

M xi ng wad cWsi¥nued till a clear sol %8i'8rF

obt ai ned. Mesna was added gradual ly under stirring to
the resultant 20 Ifosfam de sol ution. Disodi um edetate,
di sodi Weighed qoasity pli BEXH(D evaariikssiveti 20l Ld voater. MEBsfamide

2007 /| N2003/0 0298, dihydrogen

pHEs ﬁ%&ﬂg‘r‘%@éﬁ’ﬁféﬁ Sql‘n‘f‘qnd’ﬁ eh SRS r%ﬁ’ﬁg %&% coptinsgd
t gt ol $108 BN WARSHARG], UMRh 43§ aﬂéiéﬁega&@dﬂ)\(/ undel Wi®ing to
was nade upto 200mL wth water.

| thegesdtae edaide solution and mixed well till the entire quantlty of Mesna

went into solution. Volume was made upto 200m! with water.
The composition obtained in this Example was analysed for Ifosfamide

content and Mesna content and was found to coniain  492.02mg/ml of
Tosfamide and 296.18mg/m} of Mesna.

Example IX:

1. Ifosfamide 100g

2. Mesna 60g

3. HPBCD 10g

4. Disodivm hydrogen phosphate 0.8g

5. Sodium dihydrogen phosphate 0.44g

6. Disodium edetate 0.01g

7. Water q.s. to 200 ml

HPBCD was dissolved in 20m! of water, Ifosfamide was then added
gradually to HPBCD solution under stirring. Mixing was continued till a clear
solution was obtained. Mesna was added gradually under stirring to the resultant

Ifosfamide solution. Disodium edetate, disodium hydrogen phosphate and sodium

-15-



10

15

20

2. Mesna 36g 3. HPBCD I0g 4.. Water g.s. to 200{]“2”!\%?2007
procedure of Exanple VIII was repeated using the

weosponsnds in the anounts set forth above. 1BCEX¥2903/¢00298

Xl: 1, Ifosfamde IOy 2. Mesna 2g 3. BPBCD 20g 4.

Di sodi um hydrogen phosphate 0. Ig 5. Sodi um di hydrogen
phosphate 0.06g 6. Water gq.s. to 200 m Wi ghed
quantities of disodi umhydrogen phosphate and sodi um

15 di hydr%gen phosphate were dissolved in 160 m of
vgihEdrogen pRospbipigh avgrey disselived) in ofOreipalovaters aadiawes afded to

SRR P80 O35 T Yo it

bwfiferr ed HPBCD solutlon and mxed for 3 hours. 20

Wei ghed quantity of Mesna was gradual |y added under
stirring to the above Ifosfam de solution and m xed
well. -16 WO 2004/ 022699yxR k”2009/60023$R 2001

Vol une was made up to 20 wat er. The product
was filtered through a 0.2 fllter and filled

asepti cal y n rlle glass vials. Th | ass vials
wer e clos #5 3sept|c condi tions vj%q% sterile

Tefl on” gpqﬂgﬁmfubber bungs and seal®h using flip off
seals. 5 The conposition obtained in this Exanple was
anal ysed $3orHPBEf ani de content and Mé¥ha content and

was found,togcantain 51.2ng/ m  of 'fosﬁ,él_%dz%()nﬁ

The procedure of Bxample VIII was repeated using the components in the

amounts set forth above.

Example XI:
1. Hosfamide 10g
2. Mesna 2g
3. HPBCD 20g
4. Disodium hydrogen phosphate 0.1g
5. Sodium dihydrogen phosphate 0.06g
6. Water qg.s. to 200 ml

Weighed quantities of disodium hydrogen phosphate and sodium
dihydrogen phosphate were dissolved in 160 ml of water and a weighed quantity
of HPBCD was added and dissolved slowly under stirring, Weighed quantity of
Ifosfamide was gradually added under stirring to buffered HPBCD solution and

mixed for 3 hours.

Weighed quantity of Mesna was gradually added under stirring to the

above Hosfamide solution and mixed well,

-16-
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and 10nmg/ M of Mesna. The conposition had a pH of 7.05.

10 Exanple XII: The conposition obtained in Exanpl e@?ﬂ %R 2807
wakad®220¢ h conventional fornulation Hol oxan PCT/IN2003/000

manuf actured by Ms. German Renedi es were subjected to
Henorrhagic cystitis studies in rats to evaluate the

bl adder toxicity. |15 Experinental details are as
follows: Animals used : Wstar rats of either sex.

Moy TERD o ok TR 20 Ay JHEBlodil A thered

Gigomglek w}dﬁftezt sl fitlahakicpiiculiy inntkeile glasd malsl €The glass vials
terrperat ure and hum dity. Test Materi al Sy | f osf antl de
Riesgraundsy dgentisrronditions sty stgr! &1, gagtedofubber bungs

Eé%?ﬂl don: Cl ear col ourless solution

Rout e o S‘é‘ﬁl%ﬁ;g#r fon : Intravenous Conparative

mat eri al HoI oxanTM 30 ldentity :1fosfam de injection

U S P Lot 20 MAR 2 WP 20 /O 9,
PCT) | NbBSPEBOSLET obisHae: T Hepomnle s Ry Toroftamide
Exoihibat; 40Rt PlesnaChingdhP hd %Pa@%oﬁﬁfﬁf EEHhiRN 51 @fng/xﬁPW%siﬁﬁfde
reconstitution wth water Injection 5 Strength :40

mg#tdi Orogyml o€ Mesua. t The mmpmuﬂaa&wffecrf’f 0%er man Renedi es
Li mted.

Example XII:

The composition obtained in Example XI along with conventional
formulation Holoxan™ manufactured by M/s. German Remedies were subjected

to Hemorrhagic cystitis studies in rats to evaluate the bladder toxicity.

Experimental details are as follows:
Animals used : Wistar rats of either sex,
Weight range of animals : 100-150 gm.

Number of groups :5

Number of animals per group : 2

Acclimatization : One week under test conditions under controlied
temperature and humidity.

Test Materials : Ifosfamide with Mesna Injection

Identity : Composition of Example X1

Description : Clear colourless solution

Route of administration : Intravenous

Comparative material :Holoxan™ |

Identity :Hosfamide injection U.S.P.

Lot No. -G 220

-17-
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Route of administration : Intravenous Study design 1%. m}?
Animal s were divided into 5 groups and each group 02 AR?

waoeemgioexed two aninmals. The ani mals recei ved POTERINHH298

of Ifosfam de fornul ations as specified in table 1. 15
Tabl e 1. Doses of |fosfam de Formul ations. G oup

Formul ati on Dose (ngtkg body weight) No. |fosfam de
Mesna 1 Hol oxan 400 80 2 Hol oxan 500 100 3 Exanple

4 4 anmpl e Xl 5 Dextrose Inj. - Al
;(Maﬂgggg’%g%ﬁeed I nj ei:?‘fég%sf%é the i ntravenous route.

ThepiDaRl s wer e sacrSebtenttdr 2d03hours after injection,
The urinary bl adder of_all

the gnimals . were ¢ollected
aRsEHREOR| xed in 10% anﬁPWEerf %OT’%@F\I@“ with water ~for
Hi st opat hol ogi cal 20 gldigigg of the organ were prepared
and subjected to m croscopli c exam nation. EVALUATI ON. -
TahkagtR represents t hetlyngldil og recnsténtion or t he
h rrhagic cystitis, 18 2 MAR 2007, WD 2004/ 022699
P%Phﬁ %/ 000298 Tabﬁ?r@“%@%%d%‘g?tern f or
heRfd dFaghtni@dsibht | S. ; MakbRgsScore Normal 0 (N) MId
henorrhagic cystitis | + Moderate henorrhagic cystitis

with or without epithelial 2+ atypia
Study design

Animals were divided into 5 groups and each group comprised two
animals. The animals received injections of Hosfamide formulations as specified
in table 1.

Table 1.Doses of Iosfamide Formulations.

Group | Formulation Dose (mg/kg body weight)
Ne. Ifosfamide Mesna
1 Holoxan 400 80
2 Holexan 500 100
3 Example X1 400 80
4 Example XI 500 100
5 Dextrose Inj. - -

All animals received injections via the intravenous route. The animals
were sacrificed 24 hours after injection. The urinary bladder of all the animals
were collected and was fixed in 10% formalin for 48 hours. Histopathological

stides of the organ were prepared and subjected to microscopic examination.

EVALUATION: Table 2 represents the grading pattern for the hemorrhagic
cystitis.

-18-
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Severe henorragic cystitis with or wthout epit hellp;a?l MAR 2{;0‘?
atypia 3+ OBSERVATIONS: Table 3 depicts the eval i on

wo eauloex9on henorrhagic cystitis of two for nuPETANIE3/0H0298

| fosfam de 5 Table 3: Evaluations of two fornul ations
of Ifosfam de for henorrhagic cystitis. Aninal
Formul ati on Dose ( ng/kg) Score No. I|fosfam de Mesna 1.
Hol oxan 400 80 1 + 2. Holoxan 400 80 1+ 3. Hol oxan

00,190t iy B B, 400,

ExaIan e XI 500 100 N @radiagtrose - - N 10 Dextrdi‘sere—

- N for*l \l\‘ 1 h Hol-ox B ehn\nnnl
~J

LA > Fave 4]

he ?Wﬁ’él c cystitis at both doses of 400my/ kg A

50 osTtTonof "Exanmpie X di d’{not W
he gﬁ%ﬁ%@?c}zﬁﬁy -19 0 2 MAR 2007 WD 2004/ 022%38
PCT] Mkia&@ﬂa/ QMR BagiCONEHLIS| with dih ewithooy eerfifbeliilngs 2 +
concl usi vely proved that the conposition of Exanple Xi
is |#¥¥2toxic than the conventional fornulation

Hol P& Memorragic cystitis with or without epithefial atypia 3+

OBSERVATIONS: Table 3 depicts the evaluation results on hemorrhagic cystitis

of two formulations of Hosfamide

Table 3 : Evaluations of two formulations of Ifosfamide for hemorrhagic

cystitis.
Animal | Formulation Dose ( mg/kg) Score
No. Tfosfamide | Mesna

1. Holoxan 400 30 i+
2. Holoxan 400 80 1+
3. Holoxan 500 100 1+
A Holoxan 500 100 2+
5. Example X1 400 80 N
6. Example XI 400 80

7. Example XT 500 100 N
8. Example XI 500 100 N
9. Dextrose - - N
10 Dextrose - - N

DISCUSSION:

Animals treated with Holoxan showed hemorrhagic cystitis at both doses
of 400mg/kg and 500mg/kg whereas composition of Example XI did not show

hemorrhagic cysiitis.
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5 Exanple Xl Il The conposition obtained in Exanple ﬁIZMAR 2007
was subjected to stability studies. The data is as
woebd4@ams99 St orage condition Description |fosf &:TAN2003/000298

10

135

20

25

content Initial Clear, colourless liquid 51.2ng/ m
2C-8C - 3M dear, colourless liquid 50.06my/mM 2C-8C -
6M Cl ear, colourless liquid 50.33ng/nil 10 Concl usi on:
Fromthe above it is evident that |Ifosfam de is stable

[ sition obtained in Exanple Xl wthout

u{r? ergo?‘ggmgny degradati on when stored at 2C - 8C

wher ea$he th\CﬁOMIBSI conellistfaly proveditbat the composiden ofExample

RRETBRIDE glPBF sonSrdirR b Blgh OBt Ruent i on.

1. The conposition of present invention is

ready-to-use, stable and has low toxicity. 20 2.

Fornul ating | fosfani de ExampleXId: sol ution with Mesna
for parenteral admnistration provides ease of
handl i ng the cytotoxic drug as no reconstitution of

t he poWiercdngpositioat dlstained in eBpxanipdel. XBB.wabhaubjewtddend stdbility
Ifoalf amrge can bef ncreased to as high as 10y in a 10m
vitgfies,s Thg data 5 as) OIh‘B’VSZg in a conventional marketed
packs. ThIS reduces 25 the nunber of containers to be
andled during admnistration of the drug. 4. No
addStoimgmtomhﬁwl of m Xi ngl)mdrtptl@sna | S feﬂhﬂfamiﬂmnthﬁ

| PV T WS-y

ol 1 OMOBN |1 os! a AIHTL SPIMBERAIIIZ0 0| 2 MR- %%’?ﬂ\ﬁo
D002 BT T 1 zuumg&og&gmiésg% T A T30
La

preparation of _a lpow toxiclity e ox zaohoso [ ne
2°C-8°C ~ 6M Clear, colourless liquid 50.33mg/ml

Conclusion:

From the above it is evident that Yosfamide is stable in the composition
obtained in Example XI without undergoing any degradation when stored at 2°C
~ 8°C whereas the conventional formulation on reconstitution is reported to be

stable for three to six weeks under refrigeration.

The advaniages of the invention:

1. The composition of present invention is ready-to-use, stable and has low
foxicity.
2. Formulating Ifosfamide in aqueous solution with Mesna for parenteral

administration provides ease of handling the oytotoxic drug as no
reconstitution of the powder formulation is required.

3. The content of Hfosfamide can be increased to as high as 10g in a 10ml
vial as against 1 to 2g in a conventional marketed packs. This reduces
the number of containers to be handled during administration of the drug.

4. No additional step of mixing with Mesna is required as the composition of

present invention is formulated as a solution of Hosfamide with Mesna.
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contai ni ng conposi tion conprising an oxazaphosphofj peMAR 2007

anti neoplastic, 5 nesna and an etherified
the process conprising the sSPEPIN20EH(00298
i) adding the oxazaphosphorine antineoplastic to an
aqueous solution of an etherified O-cyclodextrin; ii)
addi ng nesna as such or as an aqueous sol ution
optionally 10 containing an etherified J3-cyclodextrin
to the oxazaphosphorine e@géiggfn of step (i); and iii)
m xi ng the resultant aqu ution and, optionally,
meki ng up the volune with water. 15 2. A process as
claimed in Claim1, wherein the oxazaphosphorine

aht i neBpPEesess cfor Prefraratioa b ankgratoxeily, siable oxgraphasphoring-

whi ch gt l.east : . an ' qu[FEp :
2-chl of 0&1 "i/'“ié cglr?ggﬁg%fl ?é%lpgénn%i %ﬁ r@%a}ﬁw%&:ﬁca ?%ﬁhe@f)ﬁsmc,
hydr og@BsnandAnpsthaifid freyddduxirig thapfooedsroopristngrthe steps
t he oxazaphosphorine antineoplastic is

Cycl op#osphami de (Rl = R2 = chloroethyl & R3 =

hydr oggn) . : ' ks [ :
wher o1 1 he PR A6 REAEGE NG ind ufbBlandt ol eficous solution
| f osf ami de ¢fRih sthdfified Pedyichidestiny! & R2 = hydrogen). -21
0 2 MAR 2007 WO 2004/ 022699 PCT/ 1 N2003/000298 . 5. A.
procest) as aidNGERESNH BnPIGhOT RS B APIEBR FORKIOR qptignally

wgﬁ gixgptr ggg,?n%%@ﬁéi %?ﬁg@%@ ﬁ!—c&%ﬁéﬁhﬂ t4S5d Aﬁzaphosphoﬂne

solution of step (i); and
iii)  mixing the resultant aqueous solution and, optionally, making up
the volume with water.
2. A process as claimed in Claim 1, wherein the oxazaphosphorine

antineoplastic is of the formula:

Rf
N—R,
o/
<o
N —R,

in which at least two of Ry, R, and Ry independently are 2-chloroethyl and

the remaining R radical is hydrogen.
3. A process as claimed in Claim 2, wherein the oxazaphosphorine
antineoplastic is Cyclophosphamide (R1 = R, = chloroethyl & Rz =

hydrogen).

4. A process as claimed in Claim 2, wherein the oxazaphosphorine

antineoplastic is Ifosfamide (Ry = Rs = chloroethyl & Ry = hydrogen).
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precedi ng cl ains, wherein the oxazaphosphorine

anti neopl astic content of the conposition is from about
10 1 ng/mM to about 1000 ng/m . 8. A process as clained
in daim7, wherein said oxazaphosphori ne

agtine 1<C Diniat inl S | dMimb OwBLQI
720 ng%pn‘k)ﬁﬁ}tla% %5‘391 pr olélesg as c ngr&édl a| mE i the
wher ei athenfigl ofraydpdeaspharsedeis &iﬁ;tdrmq,qxptbmi;t Betac diﬁchrdexmn

is fro b 50 ng/mM to about 500 ng/nm . 10. A
pr ocesrﬁ{%&%ai med in Caim9, wherein said

oxazaphosphorine antineoplastic content is about 50
mg/nil. 20 11. A process as clained in Caim9, wherein
séi d oXapapiess phcnlamed mnlfllamo'jol wherein thenmelr substilotion of

500 ng Ap med in any one of the
preced%q}q} 15 frm @ﬂé?’eﬁsﬁ’%ﬁg ?’Zti o 25 of
oxazaphosphori ne aritineoplastic to mesna is in the

range of about 20 : 1 to about 2 o0n awig
bdsi s. AleO‘WSp?Soé]éWdagl gyappe @f ﬁhﬂ @F%’iﬁ‘if\m&?im%e?\’éﬁlﬁm the

1 0e, bhRepho I HRRRARYR Sondp SREThABbIth § Ry
wei ght 1haglins to atd@t 000D ARI2007 WO 2004/ 022699

PCTI | N2003/ 000298 14. A process as clainmed in claim
13, wherein the ratio of oxazaphosphori ne

agtine | 4 2 h
B NCPURSIS U RS e Clin 77 kel gl
of oxazsieopiabtardomeent & feomh abmﬂaﬁamlnktﬁ abosk I Hamighnil 0 :

6 on a weight basis. 16. A process as clained in any
one of the preceding clains, wherein the

9. A process as claimed in Claim 8, wherein said oxazaphosphorine
antineoplastic content is from about 50 mg/mi to about 500 mg/ml.

10. A process as claimed in Claim 9, wherein said oxazaphosphorine

antineoplastic content is about 50 mg/ml.

11. A process as claimed in Claim 9, wherein said oxazaphosphorine

antineoplastic content is about 500 mg/ml.

12. A process as claimed in any one of the preceding claims, wherein the ratio
of oxazaphosphorine antineoplastic t0 mesna is in the range of about
20 : 1 to about 1 : 2 on a weight basis.

13. A process as claimed in claim 12, wherein the ratio of oxazaphosphorine

antineoplastic to mesna is in the range of about 10: 1 toabout 1 : T ona

weight basis.
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content of etherified (3-cyclodextrin in the “
conposition is about 1%to about 60%wv. 10 17. ﬁp? MAR 2007

woreagezmas clained in Caim16, wherein sai d BCHANION3/B298

0-cycl odextrin content is about 2.5%to about 40% w v.
18. A process as clained in Claim17, wherein said
etherified O-cyclodextrin 15 content. is about 5%to
about 20% w v. 19. A process as clained in any one of

t pr i |85 : ' el e j
Rt F i e e e W L
sol ut i entinebpl@itaitmmessd s 0(i2)onos weight basis. step (ii) or in
wat er used for 20 nmaking up the volune in Claim1 step
(iii). 20. A process as clained in any one of the

PN 8cedisngrotésdialRlaiEE reklRind 83, OwhdFbii tthé eatRf of &&ihpldBphorine
aqueous solutions is sterilized by filtering through a
st eri | hetinggplgstigde masna isrl0 : g weighthasisess as cl ai ned

in Caim20, wherein the filtrate fromthe sterilising
grade filter is aseptically filled into sterile

COA! ai Aepcadydad baintdd ineghy omnbiitine precadiag bradgdwh@in the
22. A process_as clained in Claim 1l and sybstant.i all

25 her evemaplopthertinss Brayeledextiin fn 1By SpERREHGR, i AROUs % to
t he Ex - A 2 MAR 2007 WO 2004/ 022699
PCT/II\@%%?@%’O‘E&S 23. A stable

oxazaphosphori ne-cont ai ni ng conposition obtai nable by a
process as clainmed in_any. one of the preceding clajns. ,
g LﬂqieMrm

247. A ¢ propess g SR ép ks, odisrein sud gthesiligd Srevc

pr epar . ) jjed in any one of the
pr eced?%Q%Ilg?%?ﬁgéml%gﬁﬁgg&yﬁg st abl e
oxazaphosphori ne-cont ai ni ng conposition as defined in

Caim23 or Caim24 in the manufacgture of di canent,
f &8- t hé process as claimed in Ctlaim 17, w%ere?n saig etheri%eg%mycﬂ)dexmn

content is about 5% to sbout 20% w/v.

19. A process as claimed in any one of the preceding claims, wherein one or
more conventional parenteral additives are incorporated into the aqueous
solution of Claim 1 step (i) or Claim 1 step (if) or in water used for

making up the volume in Claim 1 step (iii).

20. A process as claimed in any one of the preceding claims, wherein said
mixture of resultant aqueous solutions is sterilized by filtering through a

sterilising grade filter.
21. A process as claimed in Claim 20, wherein the filtrate from the sterilising
grade filter is aseptically filled into sterile containers and the filled

containers are sealed.

22. A process as claimed in Claim 1 and substantially as herein before

described with reference to any of the Examples.
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treatnment of malignant di sease. 10 26. A nethod of aw MAR 2(}0?
treating a nalignant di sease conprising adm nisteri

WO e0/02382 i ent suffering said di sease an ef f ecPCVEN2003/000298
amount of a sterile stable oxazaphosphorine-containing
conposition as defined in aim23 or Caim?24. 15 -24

23. A stable oxazaphosphorine-containing composition obfainable by a

process as claimed in any one of the preceding claims.

24, A stable oxazaphosphorine-containing composition prepared by a process

5 as claimed in any one of the preceding claims,

25.  The use of a stable oxazaphosphorine-containing composition as defined
in Claim 23 or Claim 24 in the manufacture of a medicament for the

treatment of malignant disease.

10
26. A method of treating a malignant disease comprising administering to a
patient suffering said disease an effective amount of a sterile stable
oxazaphosphorine-containing composition as defined in Claim 23 or
Claim 24.
15
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