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WD 2004/ 022699 PCT/ | N2003/ 000298 LI QUI D STABLE
COVPOSI TI ON OF OXAZAPHOSPHORI NE W TH MESNA  Fi el d of

wo poogfoedegm 5 This invention relates to a proceBGT/INR003/000298

preparation of lowtoxicity, stable aqueous

ready-t o- use oxazaphosphori ne-cont ai ni ng conmpositions
conprising an oxazaphosphorine antineopl astic, nesna
and an etherified O-cyclodextrin. It has particular,

cormpddRUADABLT: CPRERGSFHN O X Er BRI AORNE
2- hydr oxypropyl - [ 3- cychvePEXtMIESNAr eferred to 10
herei nafter as "HPBCD') suitable for parenteral

adm ni stration in human beings and other mammal s. The

L#}Xlﬁrb'fil ipmore particularly related to a process

for —preparati on of clear aqueous low toxicity

conpoditis mrentoh refacsftar pecesnfpr psipagtioh o $dvandxdeity, stable

Mesna, Hg&ED t hat ar %st abJ e over.a period.of tine .

AEFREEHRRIOAGE PR éP‘i%F‘éo’Pt&F"I}geg‘avpﬁt}W CRMPEgRS an
f n r :

SRR FGHR wRincbPeulc Rk Bl UPBRAN BlepU0Bedin, &t has

glakticular,i bgt agerexslusing appdicativni tetthd girégagstionl 6D chapbsdons

and cycl ophospham de are _oxazaphosphori ne )

£RBTHERE itasle el g2 o A PV R OPHP-GYqlgdextrim feferred to

HRaRoD 60 URPBED Uk R BN M SdrkintifiRfon I ARhAASys

IS given Intravenously eltner by 1njection as a

siotl withep mahithals.e @hetiovdngies it mare gaticwlathy rélatbdiso arpraceds for

is used i he treatnent af. a variety of. _solid ..
ESRITHOm, A TR 0S8 tercinneoraRsiars OE RS sprising
| 3 Ehimi @Y/ Nidhna,l IPBED MaflareZeabld V% SRt tin®Stheftby making
sarcoma_and in the treatnment of Burkitts |ynphona:

these puitebledor radnelinigabpnssved Narre f or
3-(2-chloroethyl)-2-[(2-

chl or oet hyl ) am no] t et rahydr o- 2H

BarkgrowndZefphie apleatibin- 2- oxi de and is represented by

the formula; 30 . . .
Two main groups of drugs used in the treatment of malignant disease are

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

and are being widely used.

Ifosfamide 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, lung, ovary, testes and

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

Ifosfamide is the Approved Name for 3-(2-chloroethyl)-2-[(2~
chloroethyl)amino}tetrahydro-2H-  1,3,2-oxazaphosphorin-2-oxide and is

represented by the formula:
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1 ON-CHcH2Cl It is a white hygroscopic crystalline

w@osdee2ébavi ng a | ow nelting point of 40C. | tPEl/&®003/000298

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 poldfgeHiE filled aseptically
into sterlle cont ai ners, p{ﬁUﬁ] precautions are
required to nmaintain sbprl y of the product. 10

| f osf am de powder is soluble in water. The
aqueous solution is |sensitpve to changes in pH
Simlar problenms are“en rt-@ieLHLCE h ot her
oxazaphosphori ne antineoplastic, e.g.
Cyclophosphanide which is the Approved Nane for 2- 15
[ bis(2 chIoroethyl)an1no]tetrahydro 2H 1, 3, 2- oxazophos
phor i AbisA whitejlygroscepic csystaliing pryvden atiag m}m medfingpent of

i 0S
R nabgbaes f ol S dW e Syt RRHEC DR Bfragteris ot
iTfosfaimide tﬂmkekitd diffiqulta Sometdrila Sillidge ofl thedéry. pUWﬂ@ﬁ ast both
i S reconmen dthat t he gre adm ni stered in
STURREATS O WPNIS o5 Fechised dp sl raRtealled. Further, as
eRRAGI® | Yowder is filled aseptically into sterile containers, maximum

precautions are required to maintain sterility of the product.

Ifosfamide 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:

CHLHL!
N—CH;CHCI

O\P\
o)
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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Mesna. Mesna is the Approved Nane for sodium
2- nmer capt oet hanesul phonate and is represented by the

WO e0oain2299 - 2 WO 2004/ 022699 PCT/ | N2003/ 000298 PCT/IN2003/000298

HSCH2CH2SO3 Na}. Mesna is highly water soluble. It is
used for the prophylaxis of urothelial toxicity in
patients being treated with |fosfam de or

Cycl ophosphanmide. In the 5 kidney Mesna disulfide,
the inactive netaboli reduced to free
Mesna, which has thloFﬁg?gggg t gﬁgreact with the

nmet abolites of |fosfam de, and Cycl ophospham de,

the. t o SRR etk SPRbleD) B oS RESHN s g el
dedsigitydiaSeatiefts MemB ardaed Mith UkRERSdS Or TYURPhEDKaRde! NG the

total daily dose of Ifosfam de and is adm ni Stered as

3kidney Memsa edisulfidee rthe dnacive unesebaliss of Mesnd i8 redaced to free
B D) 150 Dl FARIIAAE

a@ytinplassphantidg sneudihg mtroldiln tumsidened foobe HPondiBId for the toxic

ot i nuog]‘se k?gf usi on of |fosfam de, Mesna may be 15
blpdder 5 bol us dose equal to 20% of the total

i fosfam de dose followed by a continuous infusion of

mesna equal to 40% of the ifosfam de dose, continuing

f or 12The intzaviemams sd?dj/tdase ofNsat i nalaﬂamﬂ o dqaslf G0% cef the

S | so been, adm n| d
c oﬁ%i %ﬁgu%os n‘?r}aulséhI %S and 15 s tﬁfe 55‘%91%?06}%? given 15
| inpshkarbetste qﬁ@q and8 Bburd Gt admﬁtraﬁo@apéahﬁ Gb@e bifosfamide
justi fﬁ? Mespna doses greater H?O%

| ven dhe diosfagrdes dapelds de-ﬁo‘é)@g %5 sy aadna@stewdt s 1A ghort
&3%% 0S uous
#%P%ﬁg@g g&é%m osageﬂ?%%%héﬁaﬁé& eSs 51 ol id be
rmdmlmsterq:d' a8 2bdlue rdo&g adquab to 0%t sfihe kdtyl ifcdfantiBe dose followed
sadvant ages th the existing commercially available
B dLEOnHuh JHOn BF 0 (o9l 10 A8 cof Hieh SGFemieaRose
| ¢
LB R O RHLEOy ROl bt
nore than | g daily.

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 Ifosfamide. 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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dosage | fosfam de therapy as high as eight vials of 1g

wae@40z09 red to be reconstituted and dil ut ed POTI/IN®S03/000298

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 nventhighsdasage osfarhide ¢herameaabyhiglo asisightpaale of &g ate required
sol ution that d tain |fosfam de and Mesna to
over c FRDETHOFY Btt?fié"ﬁg8$Utﬁ‘éﬁheﬁﬁq‘1ul‘e8§f’%‘iﬁlﬁgt(Bhr| ng
reconstitution and during 10 m xing with Mesna.
US- A- 4959215 di sc|l oses a stabple |fosfam de-Mesna )
13yophidsiMeana is reawiped i bryadmpipistesed aleng with Sfos@midey lpsfamide
DY e BilhioR bl R0 AR el BrdtoRBSea B ELGRT ©F 2
exi t prepare an aqueous
aqueous- et hanol i c 15 sol uti on of Ifosf am de, I\/lesna and -

the hexitol, preferably mannital. There is no
" of er ohcenRth WHHE Hpdss ER cerighs 4 r%tyevso dRY§NEQys tppformulate

EER oLt Setertrab b AVS00R o INAAIBE and Mosna to
aivarasee the probleteef lymidh@l dfosfpondradering ecopstingion did Hwing
| f osf a}g} 20 US- A- 4952575 di scl oses a conposition

o *?ngi Bto 70 o/ v of an oxazaphosphori ne of
thefornula RL N-RR QGAP1 O N-R3 25 in which at
least two of Rl, R2 and R3 independently are

2- chl doe-939245  distksenarfes slab nylfostyeidaMesand Iseghilizate
SRS REpAN s 16°1 BYRE 5 EERTr VA UBED:1 17 pars

by weight of a hexitol prepared by freeze drying an aqueous or aqueous-ethanolic

solution 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 compared to the dry filled Ifosfamide.

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

oxazaphosphorine of the formula:

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

hydrogen, a, methyl and ethyl,



10

15

20

25

-4 WD 2004/ 022699 PCT/ 1 N2003/ 000298 di ssolved in 80
to 100 W/v of ethanol. Even though the degradation

wham4lozzspd shown to be mnimal for |fosfam de, POEEN2003/000298

solvents in such a high concentration |eads to other
probl ens such as volatility, handling during

manufacturing, mscibility with blood. As ethanol is
pharmacol ogi cal |y active, this nay also 5 affect the

per.seN . on m NSk At i ofacohllc .of
i3 80 VB RebB eicg S e L Bl Tk eridhuh has been
rshaehi tb e wsiftimal Gor HosEanAe Sisei (¥ @Slv@ﬁts &t suthlalﬁ h @8fentration
%F@za hosphor|n of the fornula: 1'-0 N

s 4 qtheryAfodlenty suglp ag nwolptdity.n &é‘ﬁ%lﬁa eﬁiuun,g smeaufacturing,

Vi c hyl

g tﬂa sﬁf‘?o‘%}g dzoxy}el% %ﬂ%ﬁ&l % %I%(agxgacok];gécaﬂ&gacuﬁ% dthls may also
aafigctathe perast ot Mmmistxﬁ?flcn E&alccﬂmﬁc Rﬂuﬁnmoﬂfmslfdmdeet hyI
and/ or 2-net hanesul f onyl oxyet hyl, conprising a
physi ol ogically well-tol erated conpound which forns
chl or iwe-AaRg89AH disBlo@éi;UﬁﬁM@, relyHoL BB  liduld ic8mpositions of at
i ndependently stated that the conposition can include
dgast W%M@SPMﬁefﬁmf?rtwlmycl odextrins, or their
et hoxyl ated derivatives as oni city adjustnent agents
and Mesna but there is no exenplification of any
conposition containing beta ciycl odextrin or Mesna. 20
US- A- 4879286 di scl oses a stoppgerstable Iiquid
oncol ytic formul ati on of QI;SI ophospham de fornul ated
as a ready-to-dilute sgfiuttpn in a carrier conprising
50 to 100 % organi c pol(tgilwﬁe[)ect ed from propyl ene
gl ycol, polyethylene ¢ —aniagl ycerol and 0 to 50
% water. The formul ation may be used in conbination
with al cohols, such as 10 to 30% of ethanol (based on

total ., . .
ota in which Ry, R; and Rz independently are methyl, ethyl, 2-chloroethyl, 2-

methanesulfonyloxyethyl or, except for Rs, hydrogen, and at least two of Ry, R,
and Rs are 2-chloroethyl and/or 2-methanesulfonyloxyethyl,

comprising a physiologically 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-dilute 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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25 weight of the fornulation). -5 WO 2004/ 022699
PCT/ | N2003/ 000298 US- A- 6407079 di scl oses that the

wowr0e02300 ubi ity and stability of sparingly PCI/IN2003/000298

wat er - sol ubl e or water-instable drugs are inproved by
the formation of inclusion conmpounds with partially
etherified f3-cyclodextrins of the fornmula: ((3-CD)OR
5 in which R are hydroxyal kyl groups with optionally

some LN roups,..and, havi Ay g1 -
wat er b@ gT‘%‘ﬁ?{)ﬁqf oﬁscﬁ)&?se tIh?ita(rjll[hf’[. &ageg'.sﬂh’i?%“éy nfod,ablity of
Pspafifgla iayer-solubly 6r Feleaistblel dtﬁ?ﬁ hyedrprotet byl the formation of
hydr oxypr opyl or _di hydr oxypr.op groups. This patent

sheligion sempgundy ayiddastially gtherified Bicydedsxtring of the fomgnia:

wat er soluble / 10 insol L@I_&ag?}ggs and does not

indicate its useful ness f\or r soluble materials

l'i ke |ihowhRA Reara g dMigaigyl %l%uﬁs 4’ Btlorhily ClopReBeihd) alkyl
g

| i pophilic drugs can be stabilized by solubilizin
t#eUBug into an intrinsically anorphous m xture of a

tef - u v el th I hve to f a
B4 Fefly P BRBC PP o amB i Ro0HT 8 Ty
f are alelectéd fiong h?dr_ogyze@l@@,r lqylrd:r%)grpfdplgl oe ﬁﬂtkr«_ﬂr@?%pr@pﬁ @blh;?s.z €This

t t :
B o S S k5 Lisog st baiar Sobe /
cycly N . e LAl y .
CHRBSP Bk B Sy BBRRE e e e
ulikerlfpsfdmide embMeb®a, pr opyl ene oxi de, gl ycidol, 20
i odoacet am de, chl oroacetate or
2-di et hyl am noet hyl chl ori de. The cycl odextrins can be

subst i UBtR478Y0d2y diserored Kid ﬁ?éﬁlﬂi@'ﬂrdgg can be stabilized by
di et hyl am noet hyl, carboxynmet hyl or

cs h¢odfegHplo am thtianciday mogthouy enisiges of ariater-soluble
[ . h ropyl - J3- I 4 '

BB BN G 8 SHBIBEP oD B
soptichbidy, nfréeeidayifig | drk evdpbasing nihed ereiilthnd/sohmdilizéd complex to
WO A- 0139749 di scl fast di | vi h tical
Cp,r,q?p@g 3 iSel c,y'.lﬂcs) ex(t)r?nef’grugélc?omﬁ(lexS ?1? p\élwrc]lger %or?r{. na".lgheeue)lce(t:n%liﬁed
mixtures of cyclodextrin derivatives are obtained by non-selectively alkylating ot~
, B-, or y-cyclodextrin using, for example, propylene oxide, glycidol,
iodoacetamide, 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 cyclodextrins

for water soluble materials like Ifosfamide and Mesna.

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

exemplified mucoadhesive agents include cyclodextrins. There is no
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solid dosage formw th prol onged sweet taste
conprising (a) at |east one drug, (b) at |east one

wowi0e0230% ubl e sugar, (c) at | east one non- SUgBECT/IN2003/000298

sweetener in normal fast release formand (d) at

| east one non-sugar sweetener in a nucoadhesive 30
slow rel ease form Exenplified drugs include

| f osfam de and Mesna and exenplified nucoadhesive

agent s.incl u cyclodextrins.. .There is no .- .
SRHGSLRGs sy EREBOS Ob eI HnnE T SRS of TGstemide, pesna
caippgicldderrigont ai ning two or nore of |fosfam de,

Mesna and a cyclodextrin. As Mesna is required to be

gi ven concurrently with each dose of 5 Ifosfamde, in
one aspec : ' N | fam d S a

conbi ngg I:Mr? Qﬁat %J;%g%‘ﬁr%egcgdnp%%s ?IZ n&?g&g%@l&d%eg&h 4se of
i Hosfimigle] @nere apeadditin svertiondfoviamide asdMesad sie\combined in
anot her aspect..of the invention |Ifosfam de and Mesn

e SR ROMBRSIPE hio BRI {5 JIOPRVERICDES o9fe ALTHLRINS Hfiesna
SQphRddly.t hen PIrReieet aspot! 6£4hd MnverBbk Sl BId8hd Mesna are
convenient to use wthout the step of reconstitution
aembiegiswith FRB(ID ito give Sustablé edmgpisitiontsoghatrtbe peslucifis readily

invention_ in. which.lfaqsfam.d ng _an HP .are
DR s ot 8 B8 Bt T Ao o rg pomiioh Snd tess
t marldiihd Y SatpERinglhh éhdHriobess kif @dlehtién Bf whith Ifdsfavedy, INknk Snd
thus to devel op a process for preparing lowtoxicity,
sHRBCD uswpabined basprofuted gsqompogision baying lovnipxicity also.

| fosfam de, 15 Mesna, HPBCD, with or w thout
conventional parenteral additives, overcomng all the

di sadviik agds obfectivé of thistiaventidn ekkug e develpo i priooess for
suitable for .parenteral administration in human .
bRiERFEIOW i) §a I8, samRpSieRs efrldostanyidn cppRrigps Losfamide,
AR OD, W8 B RRkdk doRvéa@Rbha rba?&ft&&lee?dcﬁtﬁzeﬁl, overcoming
process for preparation of a low'toxicity, stable
oxhzbe hdisaovantages- ob mrir nirksg asdpds the rcoopoptivs | sugatde for
oxazatolfr;i?s hor | ne ant(]i neo%I astic, mesna and an

ePHEV Y & 'S-T%E}?ﬂ%‘ Pi ﬁl,ngﬁfgmmé SS conpri sing

the steps of i) adding the oxazaphosphori ne

antineoplastic to_an aqueous solution of an
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~cyclodextrin;

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

iil)  mixing the resultant aqueous solution and, optionally, making up the

volume with water.,
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or as an aqueous solution optionally containing an

werdvanefeped (3-cycl odextrin to the oxazaphosphpeT/me003/000298

solution of step (i); and iii) mxing the resultant
aqueous sol ution and, optionally, making up the
volunme with water. 30 -7 WD 2004/ 022699
PCT/ | N2003/ 000298 Det ail ed description of enbodiments
17 g s antlneoplastlc used
’ A auxention ) N R P 5
Cz-R3 in mhlch at least two of R, R2 and R3
i ndependent|y are 2-chloroethyl and the remaining R
r adi caDxdzephastheripsrantinnpiastie efedrimtiieyinventien is of the formula:
oxazaphosphori ne antineoplastic is Cycl ophospham de
(RL = R2 = chloroethyl & R3 = hydrogen) or, 10
especially, Ifosfamde (Rl= R3 = chloroethyl & R2 =
hydrogen). The etherified R—c clodextrin preferably
has at |east sonme of the hydr%xy groups etherified
wi t h hydr oxyal kyl groups andfberqnally ot hers
etherified with al kyl 8 and a water-solubility

of nore than about 1.8 [g/ 10 water. 15 Preferably
t he hydroxyal kyl groups|_arepnhydr xyethyl

di hydr oxypropyl or, esp aIIy 3hydroxypropyl gr oups
and the al kyl groups, if present, are nethyl or ethyl
groups; The nol ar substitution (M5) by hydroxyal kyl

gr oupsin (Habie st 18458 v of RIR Smd K, 1%4@%%@&19 Areéd- bmbl%ﬁm and

oxi de per anhydr ogl ucosé unit) sul i s about
tthe abmatmngoR radishk tsabydrogesou lM@‘e 2p1‘ef¢redvbo uhe Dxazaptio sphorme

& Sgop sltrg Eyaophosghamlde (2191 2 2 = clil[oroethyl & Rz = hydrogen) or,
especially, Ifosfamide (R; = R3 = chloroethyl & 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, hydroxypropyl 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 anhydroglucose 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/ml to
about 750 mg/ml, and more preferably from about 50 mg/ml to about 500 mg/ml.
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The oxazaphosphorine anti neopl astic content of the
conposition usually is fromabout 1 ng/nm to about

wQao@d/oegperi , preferably from about 25 ng/m t oPCHD®003/000298

750 nmg/ M, and nore preferably fromabout 50 ng/nil to
about 500 nmg/m . 25 -8 WD 2004/022699

PCT/ 1 N2003/ 000298 The rati o of oxazaphosphori ne
antineoplastic to nesna is usually in the range of

about 1 tg about 1.:.2 on.a i ght basis, )

or of er 1B o of eaaResBhete SiRPPAC: omEDadp agealy in the
1ra2Be dF WEHEM0 DA bou? 1TEoR ARTEEH: b%is,eﬁrgﬁfdbfsy fa%he range of
(3-cyclodextrin in the conposition usually I from
adluut 199t tte abersut : 6098 Weight basist er abl y about 2.5%to
about 40% w v, nore preferably about 5% to about 20%
wv. Conventional parenteral additives may be present

i n t heThewonient 80 letHetified Bl&clodexhinGh th®&omposition usually is
oxazaphosphorine anti neoplastic is added and/or in the

afioanbeout Koltarbent G086 WV, Preferebliabow 223ddd abai ¥ w/v, more
aﬁx%i‘ér%ﬁffﬁb@%"/ﬂ S9, 992@};!%29 separately as a solution
i h wat et “el YEP 3ddi

Rér “bef'ore ‘adding Mesna to
oxazaphosphorine solution or before making up the
vol une, Such aqditives can be, for exanple buffers, .
i sot onfeenygntig t@?enﬁﬁ‘ili3@39@?%1713}’%@6338@%%@? aqueous solution
s efHeN
BRI deaRAR MoriE APhlAEE) 2083 ol AR afocous
sedlatixinetd Whiochnnpssen iseadided. i Thédeyadditivepmap lalso tbefatlded separately

systens,. such as, .for a e, osphate byffer,. .
o b 5P rgR i R il PR e SISRRD rgePangosine splation
CONBEIBlY mdRRE 1P TROVIGEe OTSiRh HadlES cf bSO WihlSle buffers,
selected from20 citric acid, sodiumcitrate,

piseiRsis dileats pnficaystaliising agentspsepishtering agantsl or sutipxidants as
' ' ate, sodium
e e b R i

di pot assi um hydr ogen phosphate, potassi um di hydrogen

phosphat e, sodi um hydr.oxi de, potassium hydroxi de
hydr o cﬁl‘%?rls caI§cedectedpiitop PEWCP‘FF@&BYJ facesptaple duffer gystems

g%%&gé%fsﬁ frﬁﬁr@x%?%géé Eihg#@é%rhlg{h;éﬁ ARERPRAE Aéne Biffer 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,
potassium 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 hydrogen 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 filtered through 2p1 and 0.2y filters successively or just
through a 0.2y filter.
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The aqueous solutions are m xed, preferably by
intimate stirring and the resultant solution is

waiswalobasost erili zed by filtering through a sterPCi/ine008200029

grade filter. Preferably, the solution is filtered
through 2p. and 0.2g filters successively or just 30
through a 0.2g filter. -9 WD 2004/ 022699

PCT/ 1 N2003/ 000298 Usually, the filtrate will be

o5 <DL G3h P B B SR BT e B e

f&i&lb,%ﬁb%[é"s,a%&%% LonthidBrs Ay %@eﬂfh@ Rheilled cORMinRR.
illTustrated by way of Exanples. These 5 Exanples are

by way of illustration only and in no way restrict the
scope pf the .inveption., It m,de used i.n-these
Exanpl @%e \,\%Vsen%?n p e er%ﬁ ﬂg‘\%{iﬂigd c%h‘pvi’agYi HS I]Emesus These
Rbaiinipies0470 by akays@illidtiatiah ioalySandMa Sidawhip Bsttrich thd§wPe of the
Exanpl es was of 10 parenteral grade. Hydroxypropyl
BBYSOYc| odextrin (BPBCD) used was nanufactured by
Wacker Chem e havi ng degree of substitution per

glucose unit by al kyl groups between 0.5 to 1.2.
Equi pnifosfanide adedvan ehask Examplest wanalf parateralegratié eomplying

U B PLEFEROPoRG erriacatout yioecirer i (hise o esals s of
ViigeritéraP agi g6, € '}E‘d_r&iy?ﬂ)%yp Oﬁﬁlh?/ iCRQl00EAtRn " YEPBLD) OlusdP was

I'njection” specifications. ot her additives'used in

tthasdacexad by eWacker £hemie havinghdegred ofj substtutipx pepBicese unit
. f ami . 3. _HPBCD 40 . .

13 BT i beiin, s MhRAE Eduipttents E Wit i comvanyiopa

plasehfk CenBrddPdcéssindbiRr ddGie 16 an tafeadfih BlconiZ@led 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 ml

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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wokomarwpd and a wei ghed quantity

Wei ghed quantities of disodi um hydrogen phosphate and
sodi um di hydrogen phosphate were dissolved in 160 m

and di ssolved slowy under stirring. The resultant

HPBCD sol ution was divided into two equal parts. 25
-10 WD 2004/ 022699 PCT/ | N2003/ 000298 A wei ghed

quantity of |fosfanm de was gradual |y added under

stirring to, ope part buffered HP soj uti on and.

i wed Bovpiznsd Gl of HoShend, Vox Shaderl e oPder iige to
agfteshrtoXifieRdd MIPBOD sbRitibh8nd mide@R@dNi Ng part of

buf fered HPBCD sol ution and nmi xed well. Mesna sol ution
prepared above was added to |fosfam de solution. The
resul ti . I I X.E r. .fhe vol ur S
made ) foBbbite) R MEE dab SRERRT aahonfB WRLS the
f relnfaiggipdrhofhuderel WPRED sbldtioamanditkddiwdled aseptical |y
in 10 sterile glass vials. The glass vials were cl osed
under aseptic conditions with sterile Tefl onTM coat ed

r ubber ' i .
Compos) 1 TnSuiRich pRRRE RV, Bl 1 ERe L, The
| feswlfingrsolatiorc vas enrtedangetMas riEhecaniuree tvabynade g tp 268 suirwith

ligquid.ghromat ggr a HPLC) and. .15.was f.0 to . .
e R SRR Berel thhugfiit 24 ¥ ong e 4Sagicaty in
Magtila. gldssevials O PR blakdRialkathere Blos@H ufded CasefcABRIdRidns with
20 The conposition obtained in Exanple | was subjected

t gemle JreBon'Y xpated yubber iige end seatedawsing Airofiveats. i onal
formul ati on, Hol oxanTM manufactured by Ms. German
Renedi es was reconstituted as directed by the

manuf athel cEpasitbn\abiained a6l tHS Ekaﬁilﬂ‘é tab aRdlRd Bk IFdhmide
with Mesna (equivalent to 20% of [fosfam de content;.

Bokent pad dMesga sontant Bnhishoressugiliquid shramptogrphy(HBLEY@nd

AL A8 8 Soh el PR SHRLAN BAPo SRR SESHEHY 1o
%mitb?}iadd)pmﬁﬁgm. was administered in three
ifferen

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 fo 20% of Ifosfamide
content). Both the drug solutions were suitably diluted with 5% Dextrose
Injection and administered ih‘ira\}enoﬁsly. Ifosfamide 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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groups of aninmals, each group consisting of eight
animal s. The aninmals were kept under observation for

wQaZodays9and nortality 30 recorded at the endPof/m&003/000298

days and 7 days. -11 WO 2004/ 022699 PCT/ 1 N2003/ 000298
It was observed that the LD50 dose was higher for
conposition of Exanple | in conparison with the
Conventional fornulation. Conpositi on of Exanpl e |

Conventi onal ,for n rtalit taI ity

oone” i a8 nisld i, SR DY (o Was Caibad s carnnstic of
OERfblePin/@m &Zﬁ%&w@ﬂ’tb@%&@&&gf)fonﬁ@@n&? 100 900 100
100 'LD50 70 900 700 LDso 500 <500 5 The above data
clearly indicates that conposition of Exanple | is

Ies tox1.cc ar e o the Conven onal for;mlatl
rde log 2.

ZOg 4, DlSOdIMli gregen phosphate 0. 1g 5. m%ﬁ?](ty)
di hydr ogen phosphat e O 06g 6. \Water ,%r . to_200
Dase\fighhed GUBMEI t i es’ BaYHi sodiDese fyeh ogen 3dPsphat e7 Days
an odi um dighydr ogen gphosphat e re di ssol yed |n

16 rrofsl of water and a vve(lpghed quanétﬁ?ty of HPBy 75
add¥d and di s®ol ved sl 60 y under &0i rri ng. JIBOA 100

wej ghed quantipty of |fgosfam de gradual | y added
un stirring'to POSO Wa9%)0 108 100

LDso 700 — 900 700 LDs 500 <500

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

toxic compared to the Conventional formulation.

Example IIT:

1. Tfosfamide 10g

2. Mesna 28

3. HPBCD 20g

4. Disodium hydrogen phosphate 0.1g

5. Sodium dihydrogen phosphate 0.06g

6. Water q.s. to 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 Iosfamide was gradually added under stirring to
the buffered HPBCD solution and mixed for 3 hours,

~12-
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the buffered BPBCD solution and m xed for 3 hours, -12
WO 2004/ 022699 PCT/ | N2003/ 000298 After 3 hours, a

wowioglozdoquant ity of Mesna was gradual | y addedPCme003/000298

stirring to the buffered Ifosfam de solution. The
vol une was made up to 200 Ml with water and filtered
through a 0.2p.. filter and filled aseptically in
sterile glass vials. The glass vials were cl osed

O RSP bSobeR Ry o L e
Es’ﬁ?ﬁ@ f Y’ buﬂ‘ere!i flﬁﬁ%r?rgéiéj SolhiRsh. ’?he Mﬁﬁﬁi@ v%g ma%l R8980 ml

D sodi um h hOS hat e 0. . odl um

dmﬁymmgmd pﬂh@eqdﬁimmgb ao@@ueﬁltemné rﬁllqd a@ptlcazllyzmtedle glass

COporiFR daSS il cHBto e sep B P o e Tefga™

leoaldi Qb b A s!aRd seafed BB Hp %avseas HPBCD 209 4.
D sodi um hydrogen phosphate 0.1g 5. Sodi um di hydr ogen

phosphate 0.06g 6. Water q. s. to 200 mMl 15 The
procedure of Exanple I S fed using the
conmponents in the amqurth above. -13

1. TIfosfamide 10g

2. Mesna 2g

3. HPBCD 80g

4. Disodium hydrogen phosphate 0.1g

5. Sodium dihydrogen phosphate 0.06g

6. Water q.s. to 200 ml

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

amounts set forth above.

Example V:

1. Ifosfamide 10g

2. Mesna 6g

3. HPBCD 20g

4. Disodium hydrogen phosphate 0.1g

5. Sodium dihydrogen phosphate 0.06g

6. Water g.s. t0 200 ml

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

amounts set forth above.

-13-



WD 2004/ 022699 PCT/ | N2003/ 000298 Exanple VI: 1.
| fosfam de 10g 2. Mesna 16g 3. HPBCD 20g 4.
wore@at2aep? hydr ogen phosphate 0.1g 5. Sodi um dp&aN20¢3090298
phosphate 0.06g 6. Water gq. s. to 200 ml The procedure
of Exanple | was repeated using the conponents in the
5 anmounts set forth above. Exanple VII: 1. Ifosfam de
|00g 2. Mesna 20g 3. HPBCD | Qg 4. Water g. s. to 200
m 10 Wei ghed quantity of HPBCD was dissolved in 20nl
of water. |fosfam de ~wdsxample¥Iyradual |y to HPBCD
sol ution under stirring. Mxing was continued till a
cl ear solution was obtained. Mesna was added gradual |y
under stit.rilfagfarode t he resul tant |fosfl@gi de sol ution
and m xe Ll till the entire quantity of Mesna went
into sol %ﬂﬁ\@mﬁm ume was made upto 2008 with water.
15 The coympaggpacpn obtained in this | e was
anal ysed for_|fosfam de content and MeSna content and

was foundtt Piseskimahydrogen gigwghate of | fokg ani de  and
98. 73ny/ ] 004/ 0226
PCT/ | NDOO ﬁ@&ﬁéﬁﬁmﬁé&fgé‘é‘}@%ﬁﬁ% P R e 100g

6. Water q.s. to 200 ml

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

amounts set forth above.

Example VII:

1. TIfosfamide 100g

2. Mesna 20g

3. HPBCD 10g

4. Water q.s. to 200 ml

Weighed quantity of HPBCD was dissolved in 20mi of water. Iosfamide
was 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 and mixed well till the entire quantity of Mesna
went into solution. Volume was made upto 200ml with water.

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

-14-
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2. Mesna 60g 3. HPBCD |1 0g 4. Water gq.s. to 200 m
Wei ghed quantity of HPBCD was di ssolved in 20nl of

wowaia226bd osf am de 5 was added gradual |y to HRBIZIN2003/000298

solution under stirring. Mxing was continued till a
cl ear solution was obtained. Mesna was added gradual |y
under stirring to the resultant |fosfan de solution
and m xed well till the entire quantity of Mesna went
into solution. Volune Wto 200m. with water.
10 The conposition obta £ I s Exanpl e was

anal ysed for Ifosfam de content and Mesna content and
was found to contain 492.02ng/mM of |fosfam de and
296. 18ny/ W 16sfagEdna. Exanple IX: 15 00g| f osf ani de
100g 2. i\/EsIQQSDQOg 3. HPBCD log 4. Disodi um hydrogen
phosphate 0.89 5. Sodi um di hydrogen p gsphate 0. 449
6. DisodisamiRRCbte O g 7. Water . ®g to 200 ni

HPBCD was, di_ssol ved in 20mL of water. |fosfam de was
then addel W#&Hual Iy to HPBCD sol uti dhs- i@ ml
stirring. Mxing was continued till a clear solution

was obtained. Mesna was added gradual |y under stirring
t o t heWeighed tjeantity?6f HPBEDawhasl dissubvedt in @ml Bf sackirudfosfamide

det di sodi phosphat e .and . sodi -15
T Bl s el B3 SR Bn 38R0 i Fripa: MR s pidneed
VT & cttiap SHEes wap &Qiﬁed@fmﬁh%aﬁiﬂaeﬁ?cﬁﬂ% Und& stirring to

| f osf am de- Mesna sol ution and m xed _ Vol une was
rthe sesufiens Hpfmideselution and mixed well till the entire quantity 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 contain 492.02mg/ml of
Ifosfamide and 296.18mg/ml of Mesna.

Example IX:

1. Ifosfamide 100g

2. Mesna 60g

3. HPBCD 10g

4. Disodium hydrogen phosphate 0.8g

5. Sodium dihydrogen phosphate 0.44¢g

6. Disodium edetate 0.01g

7. Water q.s. t0 200 ml

HPBCD was dissolved in 20ml 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-
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water. 5 Exanple X 1. Ifosfam de 180g 2. Mesna 36g
3. HPBCD IOy 4. Water g.s. to 200 ml The procedure of
was repeated using the component BCT/IN206832000298
anmounts set forth above. 10 Exanple Xl : 1. |fosfam de
log 2. Mesna 2g 3. BPBCD 20g 4. Di sodium hydrogen
phosphate 0.1g 5. Sodi um di hydrogen phosphate 0. 06g

6. Water g. s. to 200 ml Wi ghed quantities of

di sodi um hydr ogen phosphate and sodi um 15 di hydrogen
&Bsdgﬁgﬁnep Batg; weisl disselved 1501081 of Wetkrepndirwhsaadded to

| o { [ . of  HP ' V, .
SFile Suanh shiiof et WG 3RAER: PO pPbe Hpls fon e
wagtegr adual | y added under stirring to buffered HPBCD
solution and mxed for 3 hours. 20 Wi ghed quantity
of Mesna was gradual |y added under stirring to the
above |fosfam de sol uti ofix@Rgle™xed well. -16 WO

2004/ 022699 PCT/ I N2003/ O'D'D'Z'ggl&"Vol umre was nmade up to
200 M with water. The product was filtered through a
0.2 1 filter filled aseptically i terile glass
vi al s. Thfe' g Oggdgméﬁ als were closed uﬁ&@g aseptic
condi tions Wiédnasterile Tefl onTM coat eor ubber bungs

3. HPBCD 10g
4. Water g.s. to 200 ml

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

amounts set forth above.

Example XI:
1. Ifosfamide 10g
2. Mesna 2g
3. HPBCD 20g
4. Disodium hydrogen phosphate 0.1g
5. Sodium dihydrogen phosphate 0.06g
6. Water q.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 Ifosfamide solution and mixed well.

-16-
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and sealed using flip off seals. 5 The conposition
obtained in this Exanple was anal ysed for |fosfam de

weodeeiedand Mesna content and was found to coPCEIN2003/000298

51.2mg/ M of Ifosfam de and 10ng/m of Mesna. The
conposition had a pH of 7.05. 10 Exanple XU The
conposition obtained in Exanple Xl along with
conventional formulation Hol oxann manuf actured by

Ms. i r agted t LI hagi c
Cyst i £ Sk MFCHAIE S8 S HE A Sfer, TR fitered
t thxoupht y 0.24bfikerpardi filkidt sepiiallpiin Stetilecglasy ¥iglh.| OMR: glass vials
Animal s used : Wstar rats of either sex. Wi ght

r Wekgeclgsedapndsn peeptic ponditiges with steie deflon™ goatggstubbes bungs
2 : ' per group : 2 Acclimatization :
C%’ed\%/\é/eggghaln%gmfggétaﬁtondi tions under controlled
tenperature and humdity. Test Materials : |fosfanzide

Wi th na Injection . 25 ldentity ;. Conposition of )
Exanp P@ﬁﬁxﬁom_ Sog Bgfga@ﬁg:m APl Har @8elyssd) for i lpsfamide
ResHiént Und qqaainal Dhfeflf bl was 'féux{dat\seéqhg%ﬁg f gghﬁﬁggfrﬁt df\€osfamide

mat eri al : Hol oxan 30 Identity : I njection

Ul Fimg/mbof Mesna; Ghe20ompositinchaDopHeL 2659
PCT/ 1 N2003/ 000298 Manufacturing Date : QOctober 2001
Expiry Date : Septenber 2003

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 controlled

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 :Ifosfamide injection U.S.P.

Lot No. :G 220

-17-
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Description :Dry powder for reconstitution wth water
for injection 5 Strength :40 ng/mM on reconstitution

worompzsdbur er : Gernman Renedi es Limted. Rout RCTDEN2003/000298

adm nistration : Intravenous Study design 10 Aninmals
were divided into 5 groups and each group conprised
two aninmals. The aninmals received injections of

| fosfam de formul ati ons as specified in table 1. 15

Tabl e. 1. Dos of Ifosfam.d rmul ati ons. G oup
Fi g FBg Bt (o 1S yfo\%éi ght) No. Tf osfani de
Megpigy Datol oxan 400 8Q@epmbet 2008n 500 100 3 Exanpl e
Xl 400 80 4 Exanple XI 500 100, 5 Dextrose Inj. -
APesCERIgR s recei ved LNy eBeWEREsTap; reconsbitytion, Wjénﬁ(é@f for
route. The ani nals V\ﬁje%rigﬁlcrifi ced 24 hours after

b

injection. The urinary adder of all the animls
wStrengto| | ect ed and wastOfmgdand on rechOSbthitoonal i n for 48

hours. Hi stopathol ogical 2Q, slides.of fhe organ were
p%ﬁﬁﬁa%‘rﬁnd subj ect edaf’rtﬁ“ar‘h%%@be&&“&“ ami nati on.
ENOL:{ATaMinishahb® 2 T ERA@S&ds the grading pattern for
the henorrhagic cystitis. -18 WD 2004/ 022699

PCT/ 1 N2003/ 000298 Table 2: Grading pattern for
h&glol{yrl)g%g,izc cystitis. Gading Score

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

in table 1.

Table 1.Doses of Ifosfamide Formulations.

Group | Formulation Dose (mg/kg body Weight)ﬁ
No. Ifosfamide Mesna
1 Holoxan 400 80
2 Holoxan 500 100
3 Example XI 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

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

EVALUATION: Table 2 represents the grading pattern for the hemorrhagic

cystitis.

-18-



Normal O (N) MId henorrhagic cystitis 1 + Moderate

henorrhagic cystitis with or without epithelial 2+
watypiozneBever e henorragi c cystitis with or w tPOINMN2003/000298

epithelial atypia 3+ OBSERVATIONS: Table 3 depicts

the evaluation results on henorrhagic cystitis of two

formul ations of Ifosfam de 5 Table 3: Eval uations of

two formul ati ons of |fosfanm de for henorrhagic

¥ ost am ad LR GO Rk Ty RaRo B SRR 2. oo

80 (1 + 3. Hol oxan 50@Gsdiding + 4. Hol oxan 500 [00S&ore

5. . nple—X—400-80-N— 7.
Exdmp®@iak 500 100 N 8. Exanple XI 500 100 N | 9. 0®)
Dext -1 EgITose - = N DISCUSSIONT 1D 7 ¢
Ani nﬂéﬁéﬁ?r?%@tmgyc' t gHoI oxan showed henorrhagi ¢
cysitMbieatat hbabirhabis agystid w0 nay/ kgthaod ¢pibelipd kg 2 +

wher eas conposition of Exanple Xl did not show
hend¥¥gi ¢ cystitis. -19

Severe hemorragic cystitis with or without epithelial atypia 3+

OBSERVATIONS: Table 3 depicts the evaluation results on hemorrhagic cystitis

of two formulations of Ifosfamide

5
Table 3 : Evaluations of two formulations of Ifosfamide for hemorrhagic
cystitis.
Animal | Formulation Dose ( mg/kg) Score
No. Tfosfamide | Mesna
1. Holoxan 400 80 1+
2. Holoxan 400 80 1+
3. Holoxan 500 100 1+
4, Holoxan 500 100 2+
5. Example XI 400 80 N
6. Example XI 400 80
7. Example X1 500 100 N
3. Example XI 500 100 N
9. Dextrose - - N
10 Dextrose - - N
DISCUSSION:
10

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 cystitis.
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WD 2004/ 022699 PCT/ 1 N2003/ 000298 CONCLUSI ON: The
above findings conclusively proved that the

w@ormposiehd on of Exanple Xl is |ess toxic thanP€heN2003/000298

conventional fornulation Hol oxanTM 5 Exanple XM The
conposition obtained in Exanple XI was subjected to
stability studies. The data is as follows : Storage
condition Description |Ifosfam de content Initial
GoNcLESIoN | ess liquid 51.2ng/m  2C-8C - 3M O ear,
colourless liquid 50.06ng/mM 2C-8C - 6M d ear,

col our Tles abdve dindihgs Goddusay/ely proyed Gun cheisorapusitiofraifixanmple

ve it i.s.ev dentt |s stqabl e in the
%ggsﬁ?%ﬁtha%l? M 1°H31I§§2’5Wﬂ I8¥hout under goi ng
any degradati on when stored at 2C - 8C whereas the
conventional fornulation on reconstitution is reported
to be t5 stable for thEzample Xk weeks under
refrigeration. The advantages of the invention: 1. The
conposition of present invention is ready-to-use,
st abl eTln d:ohmpssitimw obtanddc it \Exaiple? XIFommububjetted to stability
Ifo(g in, angous solution with Mesna for

lﬁﬁdataa'dﬁﬁ Sation provides ease of handling

the cytotoxic drug as no reconstitution of the powder
formilation is required. 3. The content of |fosfam de
Erstbmgen:ondﬁmd tjo as hlgtscaptlbﬁ)g in a I ([fdsfamiﬂalcomnt

SN ot elka

cayal ST U Lg r"lId IIVCIITU u.l lru. K\, \,u B HH o
reduceshm‘% t he nunb !ﬂ‘r‘ﬁrﬁ be Eﬁ%ﬂ‘é‘ﬁ“ﬂ
duri pgcgemLingt r atfl Oncﬁirtcﬁﬁ)@@’sql u?& agds'é.b@;ﬂ%l

e

tep of mxing w h Mesna is reauued as t

conp3G-BTon @»ﬁ prles e filear,opbvriessliquel f or|nul af@a3mg/nd

s + l\ll\r-nr\

oAl +Hi+-an—af m-de-
MmO i ivesTTas

P 2 o
SoOTutt+61——10t I US

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 advantages of the invention:

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

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

3. The content of Ifosfamide 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 Ifosfamide with Mesna.
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-20 WO 2004/ 022699 PCT/ 1 N2003/ 000298 CLAIMS 1. A
process for preparation of a lowtoxicity, stable

wW@@aapsesphori ne- contai ni ng conposi ti on conpPCHIN2GO3H00298

oxazaphosphori ne anti neoplastic, 5 nesna and an
etherified (3-cyclodextrin; the process conprising the
steps of i) adding the oxazaphosphorine

anti neoplastic to an aqueous solution of an
etherified j3-cyc|odextri6' il)e addi ng nmesna as such
or as an aqueous solutionQ%é;&Q%ally 10 contai ning an
etherified O cyclodextrin to the oxazaphosphori ne

solution of step (i); and iii) mxing the resultant
abjueoud RIGFess i foh Pagaratiopt ploadPwytoxigiki Higblgpoxagsrhosphorine-
vol ume. i t: : . c Lo 4 | 1
1, V\he?deﬂltat“r@?%gbglggszl ap g%% 0%5% e&q gﬁ@ﬂ@oﬁ asti é:lﬂllnég) %}éﬁc
t he f anesshand@h etidriied f-ERdktrin3 thenprobess lkomlprikig@shie steps
two of Rl, R2 and R3 independently are 2-chl oroet hyl

and 22 the remaining R radical is hydrogen. 3. A
process as [ . .
oxazap osphéc;dfllﬁi gﬁgg%%a%e%gfl%%}ei ég{ﬁlﬁés g# E%?i%%% eglrhsselutmn
(R = R2 = dwhetleeafiby B-cgclddextrinhydr ogen). 25 4. A
process as clainmed in Claim2, wherein the . .
oxazap‘%osprﬂf‘ldfnﬁemeé?ﬂ i28eHNast i85 AR JqUSRYSy Piyton Faptionally

= chloroet Nyl fif2 o7 IUGRACHkyclodextrin to the oxazaphosphorine

solution of step (1); and

iif)  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:
R,

|

o_/

~
'?\\o
N—R,

in which at least two of Ry, Ry and R 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 (R;i = Ry = chloroethyl & R3 =

hydrogen).

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

antineoplastic is Ifosfamide (R; = Rs = chloroethyl & R, = hydrogen).
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-21 WD 2004/ 022699 PCT/ 1 N2003/000298 5. A process as
clainmed in any one of the preceding clains, wherein

wo b@4moedee i fied (3-cycl odextrin used i s Hydr oxp@r/opepd3/000298

Beta Cycl odextrin (HPBCD). 5 6. A process as clained
in Qaimb5, wherein the nolar substitution of HPBCD
is fromabout 0.5 to about 1.2. 7. A process as
claimed in any one of the preceding clains, wherein
the o0xa h n : :
compos s Tom oy P B P b T BRIl pfifein the
ng/ n . etBeriffedprbomxieatsinc haedred [Hydfd@pmp?l Béter €ycodextrin
said o sphorine antineoplastic content is from
about @;ﬁgﬁ to about 750 ng/m . 15 9. A process as
claimed in Caim8, wherein said oxazaphosphori ne

anti neopl astic content is fromabout 50 ng/nm to about
560 ngAnproces. aSAclaim@bé@ GzlairrcISaiwmﬂeih nthel mplar Gubstitution of

wher ei xaz nti neopl asti c content
is aboﬁpﬁg%jjﬁg' gwoggﬁ% 0'aRo 1b“rlogl‘ess as clained in
G aim9, wherein said oxazaphosphorine antineoplastic

content is about 500 nmg/m . 12. A process as. clainmed
i i anyAop@ce "’tsh‘éalmeécléoﬁWgOI& af the, pigpeding glaimse whereip the

tdem; i %}&Q@B%Q hg%eoﬂ%ts 7 g&glﬂﬁs&f{ﬁe &gn%%ﬁﬁ% ik )siroh‘['about

basi s. 1 i/mitombouteE®0asg/all.ai ned in claim 12, wherein

the ratio of oxazaphosphorine antineoplastic to nesna
is in the range of about 10 : 1 to about 1 : 1 on a

39 wei ghtorQRe Ss clgﬁle\ﬁolgoéﬂfnqz”?(s%e%ﬁl— / Jamzqgﬁéeﬁﬂgﬁ%nne
14. A process as clai nmed in claim13, wherein t

rati o yttingsplasticisostehics fiem about 25 mg/ml to about 750 mg/ml.

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 S0 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 to 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 : 1 on a

weight basis.
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WO 2104028H9 oxazaphosphori ne

antineoplastic to nesna is 10 : 2 on a wei ght basis.
15. A process as clained in claim 13, wherein the

5 anti neopl asti c tPCTEE065/000298
is 10 : 6 on a weight basis. 16. A process as clained
in any one of the preceding clainms, wherein the
content of etherified (3-cyclodextrin in the
conposition is about 1%to about 60%wv. 10 17. A

i fier: iRt & SR ol Ry Y BBl byaphpsphorine
about m%wﬂasncmmeMaas06e§$naaswe1ght|hmsl in Claim1l7,

wherein said etherified (3-cyclodextrin 15 content is
about 5% to about 20% wv. 19. A process as clained in

afy, ong ;950555‘ s BRaBRQINNGaifl B, Wherdih SKeStafio UFx8ka hﬂﬁfh%nne
conventional parenteral addi tives are incorpor at ed

i nto ténsingeplastia $o mestalsilBn 6o a0veighhbpsist ep (i) or
Caim1l step (ii) or in water used for 20 making up
the volume in aim1l step (iii). 20. A process as

ci@i med procasyasodigimell ih ey PorRC 6fl thROpretaiings claithie rviliofein the
said mxture of resultant aqueous solutions is

steri | fongat b)f qtharifiedi frgyeledestigh ita theseampasitioinngly dpeuid% to
f'lteraboﬁﬁ /e\process as claimed in O aim 20,

wher ei W¥rate fromthe sterilising grade

filter is aseptl cally filled into sterile contal ners
and the filled containers are sealed, 30 2

phbcesh nigcess as glaNeincElaman16, wherenysd aﬁh@md 9 cyglodextrin

herein & erence to any of the

Exanpl e@?&?&%b@%@j&%%@%@/ﬁ@% N2003/ 000298 23. A

st abl e oxazaphosphori ne-cont ai ni ng conposition

obt ai ngbl e by a rocess 1a cl ai ned any ope of the
&ced rfgogqsglaﬁ-g aimed in Claim 17, wherem sald etherified B- cyclodextrm

content is about 5% to about 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 (ii) 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 asepticaily 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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24. A stabl e oxazaphosphori ne-contai ni ng conposition
prepared by a process 5 as clainmed in any one of the

w@e@aoeieny cl ai ns. 25. The use of a stable PCT/IN2003/000298

oxazaphosphori ne-cont ai ni ng conposition as defined in
Caim23 or aim24 in the manufacture of a
nmedi canent for the treatnent of malignant disease. 10
26. A nmethod of treating a nalignant disease

c rigi dm_ni ribng to g . patient suffering.sai
d?‘ggasé g%b%f 128 gga&@&p&lﬁ%ﬁ%{mﬁpn&gstcgwpfy% 4 a tft@gaﬁe by a
OXazapprosdsh as tlaensddntay ond\6f thepreosditd elaings defined in
Claim23 or Caim24. 15 -24

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

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.

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.
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