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NANODI SPERSI ON The present invention relates to a
"nanodi spersion' of a taxane derivative and process

WO 20091083 7%r epar at i on. BACKGROUND OF THE | NVENTPOININ2GeS/@0857
are nunber of pharnmaceutical drugs that are poorly
sol ubl e or insoluble in aqueous solutions. Such drugs
provi de chal l enges in terns of having poor oral

bi oavai lability or in PER I%ﬂ‘“ ating themfor
ﬂw@roui e

drug delivery especiall i nt ravenous
The p‘i"%i&tt"é"eml"f‘ relate§ iy nﬁﬂ%dlﬁpﬁfl?*aeafaagﬂ dorivatiyh AR Rogepsdey s preparation.

particles nust be small enough to safely pass through
BACKGROUNBIOFERHRINVEDITOR ausi ng enbol i . For intravenous

adm nistration, it is recognized as safe to adm nister
There de @g{gber of plhﬁ@aqepﬂcﬁ]d@gs hy |a|[§tpp(§b( sol%q;rgqselhble niagHseYs ﬁ%lgtlons Such drugs
providd mudigesp@reﬁﬂsmnﬁava@ pbot b8l btoh%eabﬂmumterﬁns o EfgtiulBRERm fohdtig delivery
especﬁ@%ilrou ¢ >i/n \t/en})Ms] Irog;% f grorgu 1Js 131‘1%?{?9051’181 n% %st%ra{) F'an?cle\{ must %é Sidh enough
to safefhopmthwszwp%@a Mdh%bcamﬂygsq"@@u IFyr igirayprions agmiristrpféen, it is recognized as
safe t@&tﬂﬁﬂlsﬂﬂtdl'@i 1n&@Qibﬁlgaﬁ§oﬂfbnOEmLQ§idﬁS Il;ﬂisdniez aﬁﬂl(ﬁﬁpe@sﬁoni R 8Y 11kQ. Another

requlrent1ent t % euld be me g&?erfgrlmgrgtm& ea c}mrgedgflvegr systcan Osfpectla?ln for th &opggmc drugs is

nmper a
that the feammplatien @lfoulsl bpphysitajly s@ulwmodmgmnamgwe@ ar asysteilization of the drug or

chang&R appé@hricy SShe¥inG AR st¥fBdel at KO Wihpér@ire £d? BlslreddRliddGRRE
activity. A taxane derivative or a taxoid is a conpl ex

An eXfirH}gelee rB ae }[%()oc)lrl??i 5(9 %tleu%‘%gslfler nd Catne eé/!it}dlgsd 1 (éhl/a:l}g I(\)vp?l(no%n &orq{;nlr anticancer
activitp.gAs @ang dérlvgtivia gsa gxolidais an@npé,dzseirt@pmd nqverglcpnesyct iderived priseipally from the

bark oléu AR AV dsRmPY QL USQs Maibid CREMRINRE ARRAH Iskelcthh uga&anes have been used to
rrent

produﬁoﬁaélplgxﬁm%i;\gapgl{}%?r%ﬁ);j Jrrlg%t L) ves 4?.7: &Lrgég%&)tpéci {axel and docetaxel are
availaglptamnterpmly asggtenttagti-tuifibraigéngix ane derl vatives exhibit very
poor solubility in water and in nost pharmaceutically

The taRéne QQ{@Weﬁe)&%h\(’&?b&)r E(hlkbﬂlt}t inMAatek BY@ ik hﬁét lbhailqi&lﬂicﬁlty fa@ept&blt solvents
Intrinsic

thus llg?tglgg}etrﬂg mn tlo ﬁ’f“@%tf Dé‘ﬁ Po t{uﬁ 81%%8% mtrmgxlc |p§?p?{gf 'LA)%OL injection, the
commgrgiglly maketdd padiitaad tinjeghon is fofovlates) 2 B dn-amieqs srdution gpu@eruephor TM EL (a
polyetﬁ&rH{ea kol di d’]l%gd%gﬂi’lmgd‘ aIEEMl E-kov&:aer R of @JIM&W 1«% @Qm@@i&ﬂm EL in large

%Po drated al cohol , V\F ﬁ
FIE SRR -Gra RO A=l BL S PR A PG peagesctions
bradydribythraia) apersia, advepa@ aed/dr@eripberg meltorathy.s Brerefusallqratidn@ regbiving pachtaxel

are prmegﬁstﬁﬁ\plﬁll s‘ie‘ra{& ﬁﬂﬂstﬁy Pe‘:s‘ Qﬁcﬁﬁfﬁec\.’eﬁtof %Eﬂl%d then paclitaxel is only infused
bradyarr hyt hm a, anemi a, neutropenia and/or peripheral

very Sﬁgl?(r"éiﬁétpﬂif’d ofi lepst § BUES O<‘§t'|“1’“"pat i ents receiving

paclitaxel are prenedicated with steroids,
In vieantf thest potilare sasapigtedHVith é"@s{btfmnutamnag@whrshes kaviel tiedetpy prepare taxol

formuﬁﬁ&llsMtlﬂ)?ﬁﬁlsmg@reglgll:%rﬁmf used very slowy over a period
of at | east 3 hours or nore.

United States Patent no. 6537579 descrjbes compositions of substantially water insoluble pharmacologically
active agents such as paclitaxel, in which the pharmacologically active agent exists in the form of suspended
particles coated with protein (which acts as a stabilizing agent). In particular, protein and pharmacologically
active agent in a biocompatible dispersing medium are subjected to high shear, in the absence of any
conventional surfactants, and also in the absence of any polymeric core material for the particles. The procedure

yields particles with a diameter of less than about 1 micron. The particulate system produced according to the
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In view of these problens associated w th Taxol
formul ati ons, researchers have tried to prepare taxo

wo oooosms ons wi t hout using Crenophor EL. Uni t pd/Bi2aosmoss?
Pat ent no. 6537579 descri bes conpositions of
substantially water insoluble pharmacol ogically active

| 1nventﬁ& edtve cSer@rlﬂedaﬁto Ba&hsbérﬁm@hry pb\{'HeNUn@hsﬁghﬁnopamcles of water-msoluble drug

macol og i StS |
coned 18 0 IR A rrn B ek i b B Sl e P8
a stab|I|Z| ent). In particular, protein and
Umtedp?ﬁ%i%r?ﬁ%lneg@gb%gyel%tw ¢ eompgition cppprising) PRstitergh it the foam of a solution of

paclitafkl] $P£ pHanihgeuiRaly ld&b;ﬂdb& S’&i&l}nﬁﬁtbﬁed anqulibb@;rkoﬁE}ﬁ Qlikc N- iﬁetﬂ)h‘ Pyrrolidone)

and fu?ﬁer %cr)1 Cermgf a aceu 1cap ac%gtable so urbfh%gt a § trlflcegma i‘_?lhthe provision that
sen e O IC Ccore r

polyeﬂpaxletﬁmaetsr. OITKﬁeenpplwdesjw@deﬂlf@mdbe qgalmsnt@h és pigferrpd gmbodiments, a large
amoun€l bO¥R LR fi.e.Of000 S%S)f 'Nlﬂlﬂ’n(e)@ah@lét) ot cmﬂﬁfag&r of 060 9@ ok N@/ﬂ’l #8000 mg of

ste r oduc a i t ventio
cvanof SRFEERSF -8 0076 SDe L e B e GRS grspeutialy
effectiveeamopa of drog & slelofredutitamgh jurls@mpdsitiensdit wijl eomdoeigkedvivitthengry of excessive

amounBro%tl?aha; noﬂ«-ﬁ&ixefﬁs@ﬁvag{sglts%luﬁh;eg uWﬂé&)G nol ecul es of the
phar macol ogi cal agent are bound. Uni ted Stat es Pat ent
on co

Umted%gtef pat?entx né)I 6%4&29% i at%? t8::a %?bgefmjg:qg Ot.;rﬂ]fl*at(’)% c rftan;gr 3] llfaggz grrd tYV?]SOIUblllZCI‘S
oxyetgylgxh sarbriobdeate agdi(okythalgr@gprpcéhb@fattngﬂ ewnagite giohd with additional components
such aﬂ%ﬂnﬁ@h@ Hﬁpdéﬁyetﬁﬂén\é %l%ol (’[lhé k&n N’ldﬁﬁitzé? lrﬂed QlytﬁJ Qhﬂu@@lmoly@lﬂ&ylated sorbitol

conpri s acce
oeic RPATE 617 e e PR ar j o i i i Bl @i s an nre
property fofigetting kolidifindat yéngperadres Bedwol0°@ Iniakl(lg]t enspiphie Ifgr splgbilizing paclitaxel when

used al@ﬁ@ci{me&i vfhErpmnt)lj‘ﬂﬁi &@JER Q&klﬁ?gglublllzg} pglrygﬁﬁerng Elgcol mono fatty acid ester, the
i ments, solvent i . 4000 of

two S°Nk}bze{5é9<g§5‘i’f5|eéh"15 o5 ST AR Brnbee gl e Mud phase
even a2Q0@mpegtuds. Sef Usavfohe th@solubifiteesZ)geting isenatidaealy. ABo B Blab Brisdniiat exiterion that
HLB vg-lge dFthe Q(tlubgﬁgljs kvtu@ﬁ(r?%et ﬁwge@lFed QBQ&E&B&E P’fbgidtbggé & das Il; but not less than 13.
t her apeut i cal ect I ve anmount rug 1s del
The fe%lr&)fafgw'agferdha Sé‘?;ﬂ?i‘o& tions, it wl I be associ at ed VVI t h
entry of excessive anpunts of ethanol, non-aqueous
PCT Amplisagort $0.0W& 20UDI3BS 12 edigloses 4 Hiquidh qﬂiy'mad.dﬂlilchle doriBulatioa Sfor parenteral
admini$§ tﬁhﬁl%m al%mgﬁiggéﬁaagl Q)r Eﬁﬂaﬂﬁa‘éém&ﬁy Qccﬁ)ttag St {h&'e&c{de%p fnore é rycols and a

fornul ati on containin aC | taxe tV\D SO
pharmaceyjcal PR EFenoB BASPYS SP1v 31 B v (sxgerilsyiprhig a pH meter reading in
the rangd ofGioMm)2i 550 20. Tratetnodinteind oNbi@@Stic@IInvalve g o drfihigh amount of surfactants

(about §§i’)&/\; J’fﬁ’gpé’ﬁ%@%% %IA’%??%@;&"%E" gqv?‘n'i g?rFt%manlg lead t toxic SH% effects. The

I zer us e
apphcafla‘r t aw d(‘ﬁ‘iloiﬁ"otlhi/ effirrsx frdatoeieitysuelin efcthe Erpyletiopn |Fyrél§t the formulation
disclosvd HyGite * 519 apylicion §é la @d1&tioR ¥f dAG lﬁﬂd)h-fadpﬁﬁhs Nlmt@iter@ @vhlﬂﬂ{nmimlxture with

an mfu?l)r%lfl]eng &)rd )r/ ﬁgpl ?’I/ ‘be)taﬁ)fe solhé oné?rgc}ulgegs aelr smn %ﬂﬁ%ﬁ rg X(R/g drug delivery
System|°t naa?f’ssmrﬁlﬂblls eotff@rme%@mkﬁrq ih the n@cq@aélw thaxfelplhtm@me @g@dlatlon solutions
after dﬁﬁtﬂ@&vlthmﬂ&ﬁyﬁﬂllmeﬁ 0B e p¥ick of aBod WX tol & dbdts which can limit its
admmls% | elttllcmzmer pol yet hyl ene gl ycol nono fatty acid ester,

t §B1 ubi I i zers toget her exhibit good solubility

[ ma er and i n anhydrous al cohol and they stay in
US200¥/pQ§|’t3QfO pflpargléaﬁer referred to as patent application ‘060) discloses llposomes containing

hydrophobic substances and two phospholipids with different phase transition temperatures and liposome
forming materials like cholesterol and hydrophilic polymer modified lipids. The ratio of the drug to the

phospholipids and the liposome forming materials is varied to get different liposomal formulations. The patent
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even at | ow tenperatures. So, use of the two
sol ubilizers together is mandatory. Also it is an
we@smensicas criterion that HLB val ue of the sol POi/IN2Des/®0857
whi ch nmeet the desired characteristics should be as
high as 15 but not less than 13. The resulting
t ﬁﬁ,&ls

apphc%t%%@é?_ g:%ig:%gs é?esr% agés?rl H tb ® uluﬁp AY: r?g%;eah%%gm hammvated drug:lipid
ratio, pygsig Wetspesidied elgss ﬁfaahmoélplé% S%B%ﬁ"t‘ﬁ‘ apquakof Bjd psghis rodugefhgs injection of
excessih@ @amb k& llipidd in Ehe PONeABOL LHrthia axtény ofaexi@pt abl e sal t

thereof; one or nore glycols and a pharmaceutically

Thus iftfs Qﬁ%@tﬁ]nﬁth@ﬁﬂn %Mﬁ%ﬁna?& 'pl\()ﬁlmn assdecrate8 With Mlﬁi'ng a ‘a;?ﬁne composition is
formul ati.on has a pH reading in the range of

hydrophobjei{y 9T @xanes, whigh  The enpodi ments of the invention
(d) Mvahésuwdiffied t@formedty/a doimgbsit@ndbiti coathinswolubiticet fmh of halrogidnd which is
3\%1414(1 \kvlfﬁr)ut Brgjns}{%gﬁﬁ?ﬁggrggé}lorpgr Ociillgt(a:l?/%al}{ Vof 91% % % lél)appearance of the
a B‘Fﬂ“l@%‘t“i"é‘ﬁ derdredsperiet ofimg cl ose t he ef ficacy and
(B ¢ essithitys tiusd dfllBge@inodnnef sﬁlﬁlﬁilﬂﬂd}s@ﬂlbsﬁmﬁipidﬁuﬂ bunfactantshe
formul ati on di scl osed by the '510 application is a

Also, %Qicw §t191ﬂas gf T&B'(Glg I(jﬁlzf(]keﬁ:d Q&lﬁhoﬂ%y Eﬁﬂéxeisﬁldgﬂ)tphéxﬁi ﬁmﬁmlsﬁcnvs a LDs,

adm xture with an infusion uen
value DL {2QkBE P dsiese) in binseuiass Paent Plﬁ?*ﬁs%#"é Ul“a*t ¥ émV. mA'catmg that the

drug ad@inBlered intfe B bRsBNYonTYS{e®NMOW thefapdatdlindR @fiddverna insdera@tdose may show

Seriougﬁ%e@?gma&gﬁy%g[egcuoa the process. Also the stability of

atiron solutions after diluting with infusion
Thus thre gxésh nped fosn ipksptgblaiarulatipn p geeng leriigiyeivhigh t 0 6 hours
(AMYv6ills tRedi3e dfildigetamboiin® oBAEiGHtSt r at i on ef fi ci ency.

hereinafter referred to as patent
® av?'QS%{]euseo %6?%’8 "“di scl oses i posones cont ai ni ng

(ch livsysitisisirug thyonsd e apvebdelivanisystom WD Sios incisises LR yalue, minimizing the
dihfievid ratfec@h@_&@atetdrvaqnsnetamnls&aammtdﬂg @SsolRi fJ)rlthﬁ& ome

(@L%{/c{/p:r(r)gn?s aﬁggi?l]gt:%ltg)l&ss?tji thﬁkﬁggc ng%:gtsér attg 6ts cp ({pEé{)l e %nd 15 Is,]tab]e with no
phaisphial agsiegation prcryshbizitiop obtherdrug qrqinngg mrpapeeltamal@hp gormulation, for

Vahd Rérel amgaesftﬁiefdﬁrﬁ%famﬁmlls&aamar&lrmg Q&mgdl ations. The
pat ent appl i cati on 60 indicates several attenpts to

fornmul ate |iposonmes of taxanes which have el evated '
We hayte dayelbpep p danpditpesion bymprisingwganépatticleyieving 4 mehn lzaks tiph 300 nm dispersed
ina véﬂng%mﬁlsfng h q'§ter rﬁ&lﬂlmtverﬁ (@.-l)ﬁdau"atei"l @M%oﬁ&ncl’ﬁ (Q ?ns%%%%xhé derivative, a

reduced, as Injection of excessive anpunt
polyme3ad Kol PRI St mI: e PR BHRYPre i ALpplatio ichiapoids he use
of Creimgphey ingtelds tferusaofintueh l}@ducﬂi‘an&nrtts dfhadditived@hospholiridspand liklemns the drug in

the fi S‘?g ﬁaﬁ&%ﬁwﬁé@ ttl:Jusf a nmﬁklﬁg 11290 tr@%?&? ahd mséf&:&t? r}xssjogiated with the

F C|%¥ of taxanes,
adminjgirgtipp e‘iﬂ“t d ok r’aé‘teé’bﬁ”’éﬁaf?bf%‘f“tl?t'ew me@rﬁs%m@rws 342.5 mg/kg

whichsphudmgkdatzedanf 08¢ DDQNalliehd 7GF10Q g offtiakbed TASOERSoRtion as disclosed in
Unite t!it?s% en ?ﬁym%%gt/ﬂg)t thea}onﬁ.ga% ne gtqfie q‘&en? rnv%xHXﬁS 18 slaLl!e 4 a Ing r;ubstantial

or change 1 n appearance
aggregatlon or crystalllzatlon of the drug or change in appearance of the formulation, for the desired period of

time during administration and during storage.
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formulation till a desired period of tinme (b)
necessitates the use of |arge anount of sol ubilizers,

w@b@spsmls pi ds and surfactants. Al so, toxicitypPct/indoess000857
of TAXCOL (marketed solution of paclitaxel in Crenophor
and Al cohol) shows a LD50 value of 7.5-12.0 ng/kg as

OBJEATS UroREUINVENTRONed St at es Pat ent nunber 6753006 whi ch
is | ow, indicati ng that the drug adm ni stered in t he

It is the Qb; 9% gf the %leéllit iVt 1??6 prcg/rd¥ a n%odlg el%lrog 8? e tta)!(ace den Ne @I’} 1s stagle for the
ven 468 Ry SHOwW Serious sl de effe
des"e@ epklpfbofﬁ@aéff?re ﬁgi.duqnsaémmﬁteqﬂ@ lymaeetsralaoqﬁfeed for an

" injectable formil ation of a taxane derivative V\,hi ch

vers
changft wmgwceowmr todeore tb@el"'ywlsg/%tq‘?mtewmwa@rﬁ shows i ncr eased
LD50 val ue, minimzing the toxic side effects
It is a&&ﬁ&(ﬂbﬁtt&dth\é\lipiekbn{ ihentidne proGie Byfré-eoncentraté hﬁaxdﬁd.kgrdmﬂve which is stable

chemn%ﬂ%%ﬂd SQ({&’S HQ E @ew%réégon Slﬁlg %E%Héagagcel oln o‘r:aaé %01' zﬂ?{:agg montgs at room

' h
It is ar(o%)er %gec{ qﬁhetd)reesen ]antzx/xrlon to og%e a (lan)Odl(SZPeFlon ﬁ”l)ét sh?\ﬁs no ds I’% og ggregatlon or

assocCl a I C na
tempegpgﬁp%wwq%oqﬂjlugng\g@ Ahaguepus la@ygrvgtw givgpa @;pble nanodispersion.
crystallization of the drug or change in appearance of
It is yethaoth@robjettaif itt@presémd linvedtion eegovideth Kiehdvind t@6 cdﬂtdilﬁrs,dtﬂié iR container
compr@ggltl‘glp‘?g Joﬁ&ehtpe}i]e &‘1& g)%qlé ngﬁr\zg Enag %?ter%lsnﬁ% gol\g;tgtv aend %psgcg)nua container

I'spersion conpri sing nano
compriging an eqégosls liqvidvelige spgh tpt grp@iﬁ@@doﬁ cantents, qf ﬁqbcelpdé:ontamer to the contents of
the firdt SdHMneSdr N@e &r%@i s@ble Pﬁrﬁdﬁkpbﬂsﬁn 8 @rivied that &nditabR & lintra®eAdud administration
rti O[ sl n a t axane derivative, a
with th@%ﬁ)pqga%on 0 oaly m1 yg atbovr\llorashg( of surfactants. The

present invention provides a formulation which avoids
It is ydt Blﬁ)tﬂéﬁ&)_] &f of tHeHRRPNALentidnty 91|0V1@esa f(lhl%vir@ ol e lcon@rlsts Bel example,

two coaglrr)lers .the f?sn r?amer o\éﬁﬁsﬁ%%n{%ﬂ‘ feg |f(P I ost\l zhﬁ Sgng)w.?pg%sw gr?rdfftgstecioHdecontamer
comprisipg Prt:aqueewdtqwd nehickerseichghatien addifi@cif sontess ofse@h@chniaintrito thiyepntents of the

first c@@memrsv‘ic@ a'Eﬂsep B s@ble Mﬁ@deEngn is Fotfed-0s YRhdiE0P %&J&(&Q administration
resent invention is 342.

ti of

w'thﬂ‘rerﬁ}?pl%&a“%‘? Sﬁ f"é'dﬁﬁhtetf?nﬁfsgﬂg“ér than the LD 0 val ue of

7.5-12.0 ng/ kg of marketed TAXOL(r) solution as
It is a fyrther oljack of thapregerit ireentist QipessidPamethed qf treatiBehs BOGH. saidimsthod comprising
admmf&tb\%gft&rnﬁﬂéh@ﬂefs%ﬂ c&lﬁpohhﬁs Rp&RRAE In nedMRRbE ON 1S stabl e,

with no substantial aggregation or crystallization of

the drug or change in appearance of the formul ation,
SUMMARY O THESNVESTIQNr | od of time during -administration

The prasefl ifdbHtibABroidel b %@di%iﬁ%p%ngﬂiﬁp!lwgmxlim mean particle size less than

300 nm dispersed in a vehicle comprising a water miscible solvent and water, said nanoparticles comprising one

or more taxane derivative, a polymer and a surfactant comprising a mixture of fatty acids or its salts and a sterol -

or its derivatives or its salts.

The present invention also provides a solution comprising one or more taxane derivative, a polymer and a
surfactant comprising a mixture of fatty acids or its salts and sterol or its derivatives or its salts in a water

miscible solvent, which upon dilution with an aqueous liquid vehicle gives nanodispersion.
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It is the object of the present invention to provide a
nanodi spersi on of a taxane derivative that is stable
wo osoogms7glesi red period of time before and durP@DIN2008/000857
adm ni stration by parenteral route. It is another
obj ect of the present invention to provide a
The pldAQklie {8 bIS &&l&hﬁﬁlogﬁhﬁwﬁlaﬂﬂg asm@n p@tflcleasg@ neegaanl 3@01nrﬂ§'comprlsmg one

cha ppe ce on sta l?
or mork ttaxar% dﬁﬁ“{ate“f%p%}'fa cttan compyiging.a mnétu { %til:' o 16soder1v 1ves for {tsn%ﬁs and fatty acid

or its saktsagémpollimeent i on to provi de a pre-concentrate of
taxane derivative which is stable chemcally and shows

ricf RSt BN HEIRES O3 Thnthe ar room Lemmerature and
FIGURE il chrepipssnts @ fdmphriative awbwnhofahangﬁQm BIOKJSVOIWIE[ wiittl time fin ddy® of human breast

tumor g)!e?{(%%ﬁa(l\@t @blnﬁ)laﬂéﬂ]o% §9§’E sféngaﬂa nddb nh&: %?tcoﬁﬁptsnﬁ;le reference sample
resent .invention to ﬁr ovi

C (0]
<AB%%NR% apwstcsamg‘st.(ﬁ%wgs'“wé Fekt 1288 f"élﬂﬁ“é?“‘ eaﬁlﬁwwsﬁs (Rg" the study

detaileti ircExample 2Oncent rat e of the taxane derivative in a

FIGURRLER reHJe&ﬁtL pl:o?np%gtln}é %&5 r@&qhagg Elﬁlg oﬁﬁ)r@tv@th HEE (in days) of human breast

nprisin qgueous |qU| , suc
tumor diﬁ'éﬂgfaﬁo(lb(”gf) ’d‘t?ﬁt“é‘h ing Aghymig ef&’Bar%I “?,dﬁ rPigh & reontel tsﬁ’é’le refere“"e sample
(ABRADAINE?’) tasd text sdndple (Conipiitidm@ntxaimpie p ofthe s invertida), as Per the study detailed
mExa;hh ke nanodi spersion is forned that is suitable for
travenous adm nistration with the application of
FIGURR |3yIt quea:ntég Famparatiyg agppung plfegkqnﬁegm tqrqor Y(@JHyéﬂtlth 46 (ip dgys) of human colon
tumor ijo@ﬁﬁ rorf-29) hﬁ)lﬁfee Srﬁ‘NﬁlyrhlEl Y818 hiidd hideGorftoMiol ShehpR, tdt sample (Composition

of exam € ogthgm rr;:s%ntl verﬂ n) an gv%r}ttafarenrég garsnp{es AB%.);-@(EKRJIEe an& &QCOTAXEL®) as per
Bn al ne? Ih P con ner conpri sin

thest@y@fﬂﬂ?d%’éé@m@f’m of the nanod| sper si on and a second

FIGURB ! BlieTRlre QQBSQBdl&k? 8 hl@ﬂgrﬁﬂ HﬁQM palrilcﬂlé»lsll:».‘ii d‘ié&mhtmn%f the ‘ﬁghodlspersnon of
n or,k cC. cont aj

Exam;‘%:lehg at Clr(l)lﬁ l?‘lm and gu{e (b} 1in{i] %a{es 818 I]ﬂstggrﬁlg I;hoesvljng\}?ecpé'm\(/‘grsgg:ilstgbutlon of the
nanodispegsipn of maln@dl es‘pmiesﬂ wien ptgred g raqmdentperatureifa 24 howrsabl e f or

'FIGURBs! @Hé%@r@ $ @dmdiddiest ElﬁBérQﬁ] sh‘MvInE p&r{@e M Qlllslrﬁ)@ﬁdn% the fnanodlsperswn of

a furth

' Exampger 44h?émﬁllaletg%mu? {‘ e g 16 catei)thbggegr%shgw%thﬁ Bza'n ? size dlstrlgutlon of the

nanodisgees@h wbdvtetaxalne evampls 24 Xiwie sthredlat conpenpstatuge faxdhiomis.st er i ng
the nanodispersion conpositions to patients in need
reof . SUVMMARY OF THE | NVENTI ON The present
DET‘\IHWHF%WPB?@?}OJQ@%IWWH?@ persi on conpri sing

The presamopantioh ploeiesasrionigpeionediprifiey tahdphréicles haeind £m&n iphréidle size less than

300 m?in%gQ%Fe So%(/g'o%g véh Cfaco}ﬁﬁﬂkn’%laevaneqrmsrcibﬁl ggerﬁ ?{@Lvﬁgr said nanoparticles

sal d nanoparticle
comprEHEP (FET Hg 8t RO 899 2t G SR8 F PEturgoffaiyAReF or its salts and
sterol @l daivaivefarad @ conprising a mixture of fatty acids
or its salts and a sterol or its derivatives or its

The pt%?elnlt fivention also provides a solution comprising a taxane derivative, a polymer and a surfactant
comprising a mixture of fatty acids or its salts and sterol or its derivatives or its salts in a water miscible solvent,

which upon dilution with an aqueous vehicle gives nanodispersion.

The present invention is also related to nanoparticles having a mean particle size less than 300 nms comprising
taxane derivative, surfactant comprising a mixture of sterol or its derivatives or its salts and fatty acid or it salts

and a polymer. The nanodispersion of the present invention is devoid of toxic excipients like Cremophor and
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The present invention also provides a sol ution
conprising one or nore taxane derivative, a pol yner
Worwas®os f act ant conprising a m xture of fattBRCHEN268/000857

or its salts and sterol or its derivatives or its

salts in a water mscible solvent, which upon dilution
involved thél ugeNofafuet Geduicddi fdoudls YeiidEive (gi:eVﬁ&"actants and phOSphOllpldS) required for
formuﬂéﬁ%@éaﬁ? %ﬁdm@:&ﬁﬂ‘gf t&gneesc’igrpvtatlve ql\{ es ntil'lll o1rz]1na he asst}%m%g toxH: reactlons

naroparticle aving a (4 ess

300 nns conprising one or nDre taxane derivati ve,
NanopSMElés&ﬁ? ha’.ﬂﬂdize@ paNilds $l thghsélves hifdrdiinhy Qlva®igR¥ R ker® ofleffSient drug delivery. It

has been xaahzeJ h ecr) rlncgﬁrgrsgalﬁééeﬁ? %ﬁ‘{ %&ftl éf?%hdaﬁ%rééﬁ%gﬁrgﬁﬁg the drug to the
vehwl? rcany ef&régem sdvantwmm(mpwen & thoadmingfratiom fidglee dmg frufrpifree form.
Incorp\ﬁ@ildﬂm?dr‘dg Inh'eltlélé‘f&n @ffJ&t t@ﬁhé%ﬂeci@é diHHFROn, mlﬁﬂﬁﬁlartpmntlal accumulation in

al nu
o condf PR P LB, FEr EPOREE DT Bt RBRAUARE Py P descion
with bloeds¢omgenet, enha®@edrprosétion ofitheglrugdicampdmetufelggrafatidntaed jperesseintirculation
time. Naﬂl\%ﬂclqu )onéa§1c]p %poﬁgh@ dﬁl% Lﬁ@ﬁ‘/ege\ﬁeﬁilﬂl& %nbﬂam@é@ﬁmla %nggr%ered specificity,

resents a_conparat|ve account of

a“°W%tawg6’ g iyt bhBl or e T i} 55T G50 95 g areet e of
action [J€ayses ¢t at, Gnnpant Bdem(agauatfat Biptkd¥indlggy] 20p3, & iagechuinber Atsh yhaigeted drug delivery

is impr)r%gpih %aﬁj sluﬂh&@ CTE&ElaIBI%E QFwWe%mg[ ﬁfdéfv@@f ?yﬁ%rﬁ@iy is an issue.

test sa osltion exa
Targetgd %vg ‘ieh@ryp‘{‘aé@élﬁ el B n?mlalgm,s dpiciside eetn gy leneyr S Fegpired dosage
amounkslantoX @ 6fhdr @eri2 Bicial FdafutdRAh&e ark Hlffbl@]ﬁt fapB@CtHeS toAarged BijagsItaLthe Vi of action. A

f, days.
very s%&ﬁtﬁxﬂ% nlgC 1@&“9}5 lﬁl%l%d ta;g%%gh M?lt l&?%ﬁ_n‘ﬁjfé{& E':J t tar%%trl de )uectlon into
tumor Assg; minethpraparopiidie vk esPicic emiat pEFms @mélf@remt @ﬂm%wpl rgutes (e.g.

transfefds&nige GG Itdpic@lrﬁelﬁerﬁ XﬂEfBJpEer& oPhanbfaRicied RS &Altand ﬁél‘&ﬁgrdl Q([iﬂlnlstratlon Out

of the %‘@gﬁﬁg n?rgv%l?ou§ 1nJ on is r§o %@b\)‘/ us%dr gpon iv. E‘i)c(imlmsfratlo% S5)art|cles are

recognpzp@yp&er@n sp'lphxemgqr(@mggs a4d Qragerepqqﬂy theytaeetakgn pyj @ttw;vaqmacrophages This
effect Edﬂ%%%lt&ﬁfotthrgdt Grugil(ﬁ@ed‘ihlﬁterﬁ kohWEﬂ &0 s;Qéen 1i)hgenerally to macrophages to treat

mfectl%ls ()ﬁ? l?[ﬁ%{mon nucleatr Hhag%:% sesséelma IS %tﬁg fr}?gtqggfiyftw) égcp tlins targeting
phenomgngrpis @ftent qaildd ipdseive targetingie Baaapioglihs MESARES recoghitiom 5| possibleddly modifying

the sur%@@mheecagleﬁmﬂﬂ g@&&ﬁﬁéﬂe ilycol @3@@ Fn@m@ Bﬁiﬁﬁ t&lai‘nQBntgtﬁng polymer such as
ndicates a

"°‘°Xaﬂ1"§t9§§; AN g Pie F Bt £ o i RSt pgon nvavenous
injectiona fleedriosy ps W has ddng EicautabhgecaB %I cart b aquipped [with iar@getingimoiety (lectins or
monocloh#l Hﬁtﬁocﬁes(op;ugﬁrp me%hﬁﬁe/ %Q?cto@é éct )Cégﬁm \S.J]IQ(Y\erﬁglgLrlaeThe?e ligands direct

artlc e size distribution of nahod I Spersi on
the drua 6?{‘8{%?"'8’? toéggme%taigatﬁelm@wugtﬂgIa%pﬂopélﬁte Feeptprs for the llgands This site
specifit datip@y adhi¢ved Hyainga facgeating.ligand involves an active process; therefore it is also called as

“active targeting”. Nanoparticles having specific size, can passively target solid tumors through a phenomenon
which exploits the characteristic features of tumor biology. Tumor tissues have leaky blood vessels, enhanced
permeability and poor lymphatic drainage. In contrast, vascular endothelial cells in normal tissue have a lower
permeability for nanoparticles compared to tumor tissues. This allows nanocarriers to accumulate in the tumor.
The effect is known as Enhanced Permeability and Retention Effect or EPR Effect (Nanoparticle Technology
for dmg délivery, edited by Ram B. Gupta and Uday B. Kompella, published by Taylor and Francis, 2005, page

539). Also, nanoparticles less than 200 nm more effectively evade the reticuloendothelial system and remain in
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present
i nvention provides a nanodi spersion conprising
WO 2000087678 cl es having a nean particle size | esBCT/IN2008/000857
300 nm di spersed in an aqueous vehicle conprising a
wat er m sci bl e solvent and water, said nanoparticles
circula@i&f‘f?? lofg Afe ANdopaxRRETdiRolodyAtol WRg da}va?l ey byamudld B. Gupta and Uday B.
rfac n1xt Le of fatty acids or its ,
Kompéfaéﬁughsaﬁgy T?ygoro Fsranmg 26‘05d%§| Vatives or its salts. The

present invention also provi des a sol ution conprising

The téf‘mtlﬁﬁﬁlﬁclaﬁf hééathlex‘éﬁ,m@n@ﬂlyylmﬁfclealﬁgmg c&{%flcﬁc&ﬁfl{smns of the order of
acl.ds O S S

an
ranon BT SPP R D1 D Y2 rREtEed b ¢ RO R ravixof
polymeri entrapiping tho |dughtand/ahia ehlymg@nnadplesitle dpolymer ttabitized ouaeo siged vesicle

encaps\iﬁhigcthee dxg% Y /o %%@h@rﬂeﬁaﬁb&&ule Y&ﬁynﬂ:ﬁ@ %ﬁﬁgraﬁenéﬁﬁ'mwﬂ%‘ df’ug in core)
t 0 _nano % havi ng a neanpfart

and/orgfmf éiszetgglchsrfg Hle §6‘é st chptﬁ Qnd(t g(léhq gavdn@ eexh$qe\yaés than 300 nm.
The pagtipief siee tofithe n:mopmrcles lsrdgtelzmumi xting @n@htich§l eieglodsorf mebsBring and expressing
partlclé:l QEJ M@tl\}la‘(\%& ;Qf:tlcfe s§e §1ﬁly§1§ SQOQg fli@ﬂttsya tgq)pf?cral }ntcro§c%w %nage analysis,

5 he nan0d|sper5|0n (0] rese
Sed‘"‘ﬁ“ﬁ%‘ﬁt‘ ﬂ’ﬁe/?‘gﬂ H‘é‘b?ﬂs N 1} g ISle”e@){lbﬁhf)% Rertcly 5148 é“sablé‘r?ﬁ mﬁﬂ;rpanon can
be obtaineli fano ltheealub Dol Pg, aifd baicduch exdead ad @mﬂt fsonDfh Malvern particle size

detennﬂ\qunt W\f ﬁt \(qlsl{l Eto Y %B&Stb rAIl)S thi lPeh l B&le\%sthat the delivery of drug
Sta of

require ormul ati n IS ersion
through a%&ﬁ'épeﬁemceram% nagopgyHc ﬁmlﬁwm ﬂeﬁlgsweh'e%até@owpatnedeads to enhanced

mtemaﬁnﬂﬂﬁbrﬁanﬂ Q&R G206 of tNaiﬂlfgﬂﬁﬂ)E taﬁ‘éeﬁﬁm&rtlsdﬂéhrhﬁdi tel€ Qudharickeadell Mrnalization

f.or dvant a n terns of
levels ié P\fld ein?taera lrjnéznt Irzrteg‘)// gorr )(}urm umﬁrs ass Céageﬁi wrltéa nlcezr ed t hat

elther |ncorporat|on of a drug into a delivery vehicle
Accordie 1o PReFERABR B the miesen iygtie therrartigie firecal gheanopaifiqies figin the range of
10 nmrmm nad haiéfane SmbadineMEPethe frésanttitveiitlds, ticyaitidle Siz¢ BlldsOMar0F00 nm. In

of [

mos s el b DS L6 150 Ll o0

particul ar preferenti al accunulatlon in a certain
The prEsEr& Sriventiod provideh ﬁ@bdl@ﬁrs@ﬁ co&pﬂshrfgﬁﬂ&@arﬁ&lésﬁhavnﬁgaiﬁ&@ﬁ kiRtJesOfhan 300 nm
dlsperseé {ng;} ‘é‘%?la ¢ Ig‘é\}slin%u vrazi(er anscnlole séo/lgeélt fm%evgager alg nala)paprtrlcolcis cglerglng one or
more te@netqqevadveugp(ﬂmm@raewﬁmmeomgmad alvqttmmofafm apifecqr dtaisadts ang sterol or
its deridtiv& Wk mishi@n ti nme. Nanoparticle is one such inportant

drug delivery vehicle. Nanoparticles have engineered
The prgsgﬁtch\fehti: a}gb %l gfi ”%u&hc%m ¥lscl’n d(%e o}'/ renore‘r:‘taxanegclfI rlvatlve polymer and a

concentrati ol arnmaceuti c nt to a ad

surfactpnt CQMAriGiAg @ mixtyge g% ttyspoids opfts spity pr@rﬁte(ql(aygsecierlgqtlvgmr its salts in a water
miscibl¥s1Vea) whitiapoRBmesH withah adBbdt BENRKiOGYives 2H&ispeRion Page

nunber 3- 5). Targeted drug delivery is inportant in

many applications, especially when toxicity of the
The Nahopegticles fof the [pregear mdentignshazeriz ahrl particlessizgriess $wné00 fiay, gétreid the said
partlcléj lcbkBprid@lohd/& mbreBneRlivatiR! Juff et EmPHisirdla nli@&S br stbkdd bifls ivatives or

side effects and | ower the required dosage

its salts %ﬁbm/ g

14 o8 S S REY ™ Benef i ci al features. There are

di fferent approaches to target drugs to the site of

The tafhfid HeQiOative‘i‘as mentioned in the embodiments of the present invention are those compounds which
essentially have a taxane skeleton and are complex diterpenoid natural product derived principally from natural
sources such as bark of the Yew tree, faxus brevifolia or from cell culture, or chemically synthesized molecules.

The principal mechanism of action of the taxane class of drugs is the inhibition of the microtubule function. It
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very sinple, but inits applicability limted approach
is the direct injection at the target site, e.qg.
WO 2joeo8icasr i nto tunor tissue. Another approachpdBHIN2008/000857
use specific carrier systens for different
~admnistration routes (e.g. transferosones for topical
does tRleby é(&[lﬁtlhg GIDPGHOEHA PUbEIHES tH midicibaRaM IctoflbISs drd&sseatiAtko @Mdivision, and

taxane?%e re S[OPH“S dn{leral Sﬁgzg‘gml 0sis . Qut of the parenteral
€ i ntravenous |nject|on is nost frequently

used. Upon I.v. adm nistration, particles are o
Most pr@@@gﬁlrezpéedenﬁiyvqslo&g}ls SPIP ‘!;'b‘lhé’é‘h“ﬁﬁgé‘r '(ljﬁ) ﬁg@qggtl% @f the present invention
includp bi&fnﬁieﬂ? addi cmhdtayxeltah@ylenabtanﬁaadﬁmwabcézpydbte Relts| deviedtives, analogs and isomers

such dis CEOIP %a%%g)g' 1, ace eéaf:l xelr Cﬂ)ndesacet}g pQCll xeledlotdgsage rl-g %iglf)achtaxel 7-

carri
xylosy[IRgclna&gly dherargetyl- }gsutgrylqutltaxehﬂé\bN1dm¢§1yl§chlm§1%7 -L- alanylpachtaxel and

the liké BRQUE] tBafor phagocyti c systen) or RES (Reticulo
endot hel i al system) and this targeti ng phenomenon is

Pacht%t eng%ﬁ!ll é)?oquct Qvﬁﬁ' §rlt|¥u%1o %Elggt %Q]gt el is %t%ﬁ‘t%l J]aga genlﬁséhthetic process from |

cognition
taxus Brayifolie endsr tfweb@aqar |Té<r ghewcﬂhlarpe ffoy @MW@ r\%5‘g4°y%’81‘y 1 3Ee3p. 10, 13a-
hexahyedx@ax- -€Bendd- _oriR G5 10{aRtemtcCDBdnatdi lB@stE‘OVLVMﬂmR 35')Jﬂ-bena&yl 3-phenylisoserine.
Paclitaagliso %‘%ﬁ%l@ ?n t%Q Ehi a;lg atsés otn &:nqe%g’asag %‘f\f&]BE EIO C?Iaxel is md1cated as first-line
C|rcufla|ono { e car CPS% upo
and subseguepi\earapy §or Fha freatmdnbef advmed WWP 0@36 axerty] Astgstﬂlemtgerapy, paclitaxel is

mdlcaﬁﬂ [nCcUJn@itldtBQ wRREiSplaah. Spaa&aen bsealse qrwacﬂte@ﬂ,r e bd)uvandtR5tBEH: bMibde-positive

et R GG SaPHEDA SBTED) CGNRPAT T PRt gl chemotrray.
Paclltdwlgaml@b indippgesifor] the) aentheentlofrbecast carher afterufgiluco pft @imhingtign chemotherapy for

metastat® dileSde Sor trQagsd YithiE ﬁl&ﬁ\s to@@@jﬂan@&k&&h&@%r Vdcnger hx? combination with
te recepttors or the Ii

°15p'at§‘p§c‘1?sf’|“8: et if<r vy S RE BT HYT N9R TR °§“ hé{'lgg“é‘lcFr ‘Q pl'atl‘eﬁtéﬁ”&° are not
candidates/fol potemtizly caamwe\sergqu a]ﬂ,bslsghattoh grerpo Pelijakel issalsa lirgi@ated for the second-

line tr&i@xlekl%@Aﬁ% reﬁ&& k%ﬁ%sn s@:{rg)%l ng" Nanoparticles having
speC| ICc size, can paSS|ver target solid tunors

U N N R -
methofh beginding @itk e pcurmn Md'roprehmla:brabm tleydlahldmp;@ of yew plants. The chemical

name |fM”mJ8é&éeP lsd(2§|3§ﬁlg %arbcjx? 3 %ﬁ’éﬂ&lfs@s@ﬁne N2 ‘Bﬁ&l@srter e W&tep ev\lltlh aéB 20-epoxy-
ti ssue have a | ower ermeabl ity fo

1,20 4ﬂ Bzﬁ??pl&?f‘?"éli‘y@?xii‘waff‘ d"t GrErIroereYs J‘é‘y dm‘?h?%“‘é’fel' B\Rﬁa‘lab'e in the
United MG Arnieddass TOXATERET Ingttéoniconcérinete t Doversxel aFhainglk fageot is indicated for
the treleWQ)f ?’cﬁleﬁ':tp Qﬂﬁ‘ %@Qly B@Jaﬁ@@prl rlnétzis%tu,al%q i geqtlhr%r}:alg: 1f a%glt fafffre of prior

ect (Nanoparticle Technol og }/ eli1very
platml@h‘?a@eéidhwﬂ%m Bocetay {nronpieptioriaih 4P a%ﬁﬂ@lth fobtamrqa@ﬁ@t@f patients
with ulwysedistyd, Gicalzradvahded BCmh&asta2dD-smBGR udB Eahcer AhS Bave not previously received
chemoﬂ1h e{?)pt%F Ihllsut{oﬁ"dﬁtlcl ﬁcer]%)lllgp. c%rqg)mari]im ORe Srec%fls]:)ge ItS Iu}é%Lth Y ﬁlg Sreatment of

retic Oen SySt em and
paiets,ieh pRSgREB PUSRETIEN: (oHAE teaHonY) RO ploEHe conetstpRsFiangyin combination
with clsglitindihdl Guotk@tac ¥ Sﬁr}d;catecdfof ﬂidtr@yneﬁaﬂb&entﬁﬁpﬂ @varioéll ddelayadBhocarcinoma,
includggg?e%u?%ieno zg ?#Téhn nooeg Page%{ éungatlso%,ln‘l\ghoglgaﬁen %ot récewetp %rlor eheglotherapy for
advangsd, dispas¢. Doseiareiniy "@@h‘!‘?"@? wesh cigplptianand (ﬂ‘l‘SrOWC”t henctmatsté rfordhe induction
treatmEHR RO PABERY Fith Tnbﬁ:rdﬁﬁrl&ﬂl@r idk'&ll:eﬁssqlﬁﬁloﬁél Rl ¥R Eindrth $NKe head and neck. The

I nven n ri nan rui
embodO nﬁfgféro?‘)ibe cs)feseent 1i-nveongoncg%)mpnse paclleixel){nrrgn an?ountaraxpg%% fl:omcabout 0.001 mg/mi to

about 15.0 mg/ml, more preferably from about 0.1 mg/ml to about 10.0 mg/ml and most preferably from about
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pol ymer entrapping the drug) and/or a polyneric

nanovesi cl e (pol ymer stabilized nano sized vesicle
wee@apssati ng the drug.) and/or a polyneric PCT/IN2008/000857

nanocapsul e (pol ynmeric nenbrane surroundi ng drug in

core) and/or nano sized particles of the drug

1.5 mg?ﬁlﬁt@ai)dutz e nﬁbfnlsﬁ&fe@ﬁt ﬁnﬁeﬁ’m e grtnﬁdalﬁnelltk gz ﬁr\ééeﬂlgmm in an amount
article sjze

raneing TRB AL PR PL P ) R4 PR el i) BRI g Rbipsbot 10

mg/ml@hd mestgeferabigframaboendpmegtslitmgpoparitmethle si ze | i ke Mal vern
particle size anal ysi S, sieving, light scattering

The na@&hdpé‘rﬁbn Mflﬁ@cxﬁﬁ(\f)ambl@lg@ e Uoﬁipﬁse a§ %&’dlmﬂtﬂ?&dp%céﬂp Qetive agent

sl 50 G TR 1 P BT B S B S Hepasois,
a Hp-récepton aptagonisia b ygamib afd mBBEEs tzeredf. D@idnflagpweteryaapergathateay be used in the

compogg&@ btheSfestt lerﬂorl\@iy\'fﬁ lsflecR frbrh GtbrBids 'aﬂﬁmﬂﬁﬁn@a‘im &]’@és afld hon-steroidal
out w shing bound by any eor

anti mﬁ%m"&aﬁ?*és der abpsy o W rgo \;ammbfpr%eﬁ&a fHPBtfgteroidal anti-
inflammapry diugyrechsis @hicazomifarids Skxagplisaoifi glpck driicolde thathnaey ibel gsetrhale compositions
of theS bl%ﬁntl ﬁﬁe?m&h %y ?’tgoseﬂzrcrtled lﬁ%ﬂd §ortt|sgl & ?@ﬁggiaorn&g prie%nisto%e,e prednisolone,

i nternalization and accunul ati on of "} ]
de"am‘f%sﬁ’é’t befappptgsone; budgeuide, fripmeiaplpne andsthe kg ppdyraixtisg thereof. In a preferred
embodiniehedf il prezent irﬂéhtlbtﬁ‘d&h&et&fsmilﬂlesd a tlﬁﬂfn&-ﬁl{ﬂaﬁlm&&@ Agent. Anti-histaminic

agent o?thrséﬁlglm{nti Shisté Hgt rﬂ%bbte g&g rlr?thca(%?i%?;ﬁ%gs t ep {Een? ?nngn%{)n mig?/ be selected

Accor di ng 0 one e I ment res I nven
from firsh genpratiop ARY|-fstamipie agspts ek a%ﬁdwls@e&ratnfnea @spyraminenanizgelinglapippolamines

(dipherhlydrarfing) Barbifoxdnine, REnastife, Iﬂﬁxﬁﬁl@ﬂﬁlﬁﬁ) ﬁ@ﬁﬂhﬁ@h&ﬁraﬁfue {dABrpheneramine,
€SS

dexchlgnjé[%)eg Farr]mne llpropgm n 1;r)etr hl%esp %cﬁ zme C IOI'CYCEZII{G léydrox%m h {116011%98 tricyclics

and tefrapyeling m%neﬂtanee, mamsma@lne @p@beptaémq, rezatygney hﬁrﬁ‘g@nbfandl henlike; second
generaﬁdh adBistiihic Iﬁkﬂts Pick §ﬁd’é¥1va’stﬁ1¥ Qktbrhigdle, BdtinYihel ®gatidine, mizolastine, terfenadine,
azelastme rievocia t(lenretS (Ihzg)gtl%gg #S !ﬂke th(? %eg%g{o% Lrgl-l\/séwrll@%/ gg%s salllclll’rgsqg'ocetrizine
deslora@émep réxgfernging apgh the rlikeriand: mixituzes Sthdrapé rft-HBinadtageniise that say He used in the
compoﬂﬁlﬂ@ pethd br@eﬁﬁn@ﬁﬁm hrla$ b € 10BE fr&Mh omﬂsaroﬁl St &HikEtron, dolasetron tropisetron,
derivative, ilnd a . surf nt conprisin
palonoyfrg’h BiP STy °4aa~°te?§)* g R mgirs et o Grpppeegh o g amogonis
that mgjelyej usedt in Wiescompositioss &fathe gesenf liiyepioe s@y1be safegted fro ringkidioe, ranitidine,

mzatldﬂE %ﬁ'loqﬁﬁe ﬂ)xa?tmngtﬂugﬂarﬁ@mgﬁaﬁﬁda An K Endrg'ﬁ;(tﬁreg ﬁ’(é@d}q/namms that may
derivati ve, and a surfactant conprisin

be usedin e sPEPORHOnS AF ?e_e/r’ra Peevepon S besepaied PRSPy s pic as vitmin
A, vitagh@rD), wdniv B 8ndovitaintnK g@lvtagr solubl vitatirsudii as gitablireC s witeriih B including

vitamiﬁ/\’tﬁlcnﬁeﬁ{%n 9 Jlﬁ&l&\@tp ﬁ@’l 'i\ cn@rhSa M’I?O%éﬁlc anguh'ﬂ b JHJ ﬁé‘ efollc cid; B12:
g ticl (1'] %

gl ves nanodi sper si on. es of
cyanocpbipgiy ?Itérwﬁar@seth%{eqﬁféweﬁ&mlmn@f e BesTaBTEt VOB Hfﬁe is Vitamin
D. wherein the said particles conprises one or nore

taxane derivative, surfactant conprising a m xture of

sterol or its derivatives or its salts and fatty acid
The napgpartiglesqpxgsens méhanaaod@sgq:rymf the present invention comprises one or more polymer. The

polymer(s) that are suitable for the nanoparticles of the present invention are preferably, water soluble. The
examples of the water soluble polymers includes, but are not limited to, polyvinylpyrrolidone, poloxomer,
polyethylene glycol, polyvinyl alcohol, sodium alginate, sodium hyaluronate, gellna gum, carragenan, xanthan
gum, dextran sulfate, chondroitin sulfate, pectinates, heparins, methacrylic acid copolymers, dermatan sulfate,
cellulosic polymers such as sodium carboxymethyl cellulose, hydroxyethyl cellulose, hydroxypropyl methyl

cellulose and the like and mixtures thereof.
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The taxane derivative, as nentioned in the enbodi nents
of the present invention are those conpounds which
wes@engicas | y have a taxane skel eton and are cop@i/exe008/000857

di terpenoi d natural product derived principally from

natural sources such as bark of the Yew tree, taxus

brevifolia or fromcell culture, or chenically

i zed nol ecul es. The n|sn1o

Poly SITICORE N BT ARES 2PRE BTG eGP R Y g 1-vinv2
pyrroligpnet Ieeeinafter designiged RVPE ardatsp b]rpwnlat Hoadond, mlscobx}nermally available as a series
of pro&Icé hlhdldg%ealgm@%rab@é@& rsdépl o abdit I(hﬁo EU %5@56@%6 &he various products

crotuhul es are essenti a vi si gn,  and
are ma[rlggggﬂc(ggr YR @‘°§‘E“$15 ‘ﬁ‘?%é“‘g‘??éfri |Kevaluas i 4 rcb“fe(}?rp"‘atm“ supplies PVP
havingrhd fodavwgig K-Mbss: prom nent representatives of this group
whi ch are usgd,hd the cqu éﬂmggﬁ"qﬁﬂbge present
i nvention inglude paclitagei 16 docetaxel and their
‘pharmaceuti cal | y acceptahmanaamms deri vati ves,
anal ogs and dosonmers such asut7ésgopacl i taxel, t- acetyl
paclitaxel, 900- desacet yl -gpag P60 el
Anothgr@up{éigragéﬁls‘/ pmyidg@iffyg;p@t Waterseluble 'gradgquf (pglyyimdgyr'rqligg(@|a§ Kollidon with
grades! Havifl€ foR L tnydlecuiarOhdiina by 00@ € 3006 X@d1lidon 12 PF), 7000-11,000 (Kollldon 17 PF),

oL 5, G L BUBEHDRRS b8 hronon
is usehay @ vater prlubiuretyma: (The anades tofl pelyviydpyirelidone. suiRdls| fort thx @teseptsinvention

includ® Q‘E&E ﬁh@ﬁg ¥ in@le@hla? @ R mtxch'grtgle @orQ 51%9{315&)0 td‘ 4Bt h@@@d Spreferably from about
e cnem

4,000 B)aag?lit ?%&9& Acicgr lg%toz)@e Eéaa%}%icl:t thg pr&seytblmff@th)n,ltg%amountmfepolymer used in
the natielispensyabr ranging diom| aboue 00O WA td abok(208k Wz cThatpely@erieprefo@ble used in an
amount l?hn?§% f£6m ‘%ou"o 812 w/3$3 about E09% O M3se bRl ﬁ‘i’sslﬁéd i1%n amount ranging

axel is available in the United St'ates of
from aopt 0.0 %8 Wi do a0 * Tﬁﬁectlon Paclitaxel is indicated as
first-line and subsequent therapy for the treatnent of

The nﬁﬁ&’ %@&lg{gofq q%sal? H@Tnggn éogxﬁ asgél S’He)ér m/'\% snirfa&rg S. ITilengrm surfacﬁmt is a blend
Y, itaxel 1s 1 lcated I n I nat
of “sufgcg mt'aft ?gﬁnt Parérprtaemolpylcy| vdish |°ﬂen"e%itaefﬂteréqlubﬂeﬁéydwph"w> and a lipi-
solublé@ipapyifiedpartt. ITBEduFRMHnts CHat dROd &t ip ;s hinbMﬁ)etbibﬁiélﬁlie pEe3h€ Mbention comprises a
mmm%QP% H%@?P%sg§ﬁ §%ﬁ$m15d¥h%“@§%q%% chenotherapy
Paclitaxel is also indlcated for the treatnent of

AThe teénpefatgzt ac@éﬁwdesaarl'{pga[tic f(ﬁ‘F“FaEﬁdé’rdflsam? MepqcgrRoxylic acids derived from or

contaizl @@tefifydafyn, fn@h afimblas vatthlde fit, 8 aseaxOExamplagfSaty\atiidrlits salts that

may bg %Eﬂlttnesco %osﬁfg}xsh(}f % rﬁﬁiﬁ?w&l}&r 1§<9%’de b taa?el d&o{ ﬁ%?elg ’t? {'agy acli]ds or its salts

I nati o
havmgf Nt BYmbEs ?féallb?“e‘ﬁ?"f*ﬁe‘mﬂeﬁ‘f Nhigpees #amlab%r* |to phenPSc alwcfetfy qciq may be a
saturathﬂfalt}ed’dde)r Wh@sat e d Ty a6id Ak thdds@Bant O6myMAtic B theddfl Yhe saturated fatty acid

. and 1ts sztijl[s n}aé ge sel%cg rdgfre {%ag/r}gj éc‘i)d; a];] L r%g:lag)ig Icgqulg(htc Igcelé age%i' zrifzgaﬁ faluri(i)c?a@i)é,enllyristic acid,

I ca secon
palmltm apg- steatigcisy amejsiissicids bebeniccasitn sod Damceapralrtel sodivm dayegtehsodium myristate,

sodxunaﬁﬂlmxfhﬁ:chmi the tlkecan@gﬁﬁlt(tu@ﬂh&&g | g dhQnitdeQ fit@)ﬁgﬂ ghdfi@ QA1 Yhay be selected
| Cc met

Fom (AL 5D CURLBI die ST SN PBIRE 6. PBRIBITG HEodrgiconc acd

eicosapgnaemaic sacidf erm\pcpl, derbsahexddneic etid rsodimh oleate, sodium arachidonate and the like

and/or mixtures thereof.

Examples of sterol or its derivative or its salts that may be used in the nanodispersion or nanoparticles of the

'present invention may be acid esters of sterols. The sterols that may be suitable according to the present
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name for docetaxel is
(2R, 3S) - N- car boxy- 3- phenyl i soserine, N-te/-f-butyl ester

w0 208/08®rer wi th 5b-20- epoxyl, PCT/IN2008/000857
2a, 4, 7b, 10b, 13a- hexahydr oxyt ax-11-en-9-one 4-acetate
2-benzoate, trihydrate. Docetaxel is available in the

inventleR lidcRde, BLiAdr& Sot QfmikdTRY | Elﬁ)ﬁsté}gl B—MQIIEBEQI'&JS%N)I rUll@ Q&Jlsosglts and mixtures

i QSRS R e S v v B S s

acetatqmr_bdsteail ichlorpagetagrghdlesel benkaaeg chdavewit nafittae, Ehalelterslehepdisuccinate,
cholestefol os;ﬁllat@t dh@l%r@%ﬁ(%ghafeh?ﬂ&ilaﬁ& AfD¥ate, %t@t @lglgéterelremnamate cholesterol

CO |na|onvv|t ClS in 1s 1Indicated
cronngig Y oPINIEE | CIARETRN AP SO BT N PoE Splsteroloctanoat,
cholesaaV asmaiedte Oehokpéralstecnoat:, ﬂml&st&ﬁlailéatec&iolestéruln;golﬁ(ﬁlﬁie edholedte@ol valerate,
dlcholg@}é@ea%Latpa{n@Yﬂeqjﬂec" !ln\é n{l)ﬁlﬁ‘&l tlYe?er QMMIoﬂQﬁa‘?EMy £e0J edtln th2 compositions of
condition. Docetaxel 1 n conbination wt nlsone I'S
the presepinepienyinflide sfiesierol campeprernl stigmastraely hephpiessigiot 104 4 deriygfiyes, salts and
mixturt thekegrerod eamplemmmas*nﬁfmaeb}omma UEU&Sdirﬂiidu(‘g h@l[d@lﬁlfoﬁtﬁpesterol and
dlhydr?lﬁﬁg &5 tﬁ?ﬁ%ﬁ? tatlaésellklﬂ (?Egm a ex{o €0X c}rloglc tac%pgeogfcpohc acid, glycocholic
acid, tayzachelip edd, wWispdroxyaRedp ?féﬁa"@ asﬂqﬂww%idsehb@amtwe fhgreof. The sterols can also
be esti:rEl @F uﬁﬁl&@roﬂid@ﬁﬂﬁ‘agkﬁ&l&&fﬁﬁ héthi- tsﬁﬂ:emﬂassfaliﬁ@fs Qﬁl&&%@lalncludmg cholesterol
hydro llfl I;]u‘:ftta’tle %gd gl\/\nstero n%; stercief!st\élﬁ Ccl)(f: g s?e%oé?nchﬁ?lt%\ﬁei%%s?g (X heml-succinate,
salts o&erg(pqe@[ ;nglucapgjergqsqg@f Mroam shifgtesani jqugpstene] selfafeg fangsigel, esters of lanosterol
including) th&stekd? Merhil s@&kna®R NdaltObf l%&ér@ﬁﬁﬁudﬂgtlkhokt&@lp@ﬁﬁgénesulfate and lanosterol
| ocal | y advanced squanous cell carcinoma of the head
and neck. The embodi ments of the present invention
conprise paclitaxel in an anmount ranging from about _
Accordingyg Pnyginbadiment of Slesupresers inyentigy, rhe, nanepagticlpy eofmprisetd sprfhqtapiywhich is a
mlxturab%ol QF lls (ﬁﬂ'éam'es Bﬂltsa.ﬂ%lﬂld ﬂ;@y Ride e/ it saldNel aHSE preferred embodiment, the
OUt to a

nanop c?es f (ff §£°8 Stgrg esﬁr %fﬁglargglg $ %Hrtegrr(& e“?)ﬂ‘gmﬁ eﬂjg lsﬂrfactant used in
the nanommmoneena iniytugeref aapoin ecid znd ghategtery wifate SoprylicGac@i0disorkgdwnl as octanoic

acid mE)ObeaQ&iLﬂl thé ngomnmm an Yot %Qﬁﬁﬁ'&}p hBbud o, @WWHtab&t 3.0% wiv, more
pefrdfl i s ﬁ’(f Wy S enﬁm%’ger?fffgb'#%%n RaHianEs e gt 05 % w

v. Chgotept sulfatags wsed Dpler dmbodimentsd yhefprasénh @wentioniprah gmow@nranging from about
0.00 l"/@@ﬂ/' th b&ntad 0% U/RI Abe L&eke?a@iy'f%m%%u‘t y61e 9 B absift | l%c;“t\ﬁ\danﬁ rE’ngmpreferably

(%roup consi sting of an anti-in l'lanmat ory agent, an
fr°ma‘éf’r‘ff‘? AetQabant & ¥Yent, a 5-HT3 antagonist, a

H2-receptor antagonist, a vitamn and m xt ur es
It has bdew found sufmisingly il thlmtloﬂay magenbfsutfivants peyidése: nas@iibpérsion of taxane

derlvaﬁvgﬁheﬁ MQ§ §t£HleOf9§n(9é th&nhﬁwﬂg @v%l@zﬁtlo“} BtYds Gf §u9£btagﬁ¥ tapeﬁle denvatlves In the
- sel ected from steroidal anti-inflammtory

ugs an
nanodippsiion plpeoRr et R iPT: i FAta ATHTTSIAY teifatge cenfisehtiou et 1 10

sulfate,

- Nanodpfersidneofpgthe pesent inmenent reoning statfle foa ek Yeag ofTpours gargdutarly) i rda@ddispersion

compn@iné ﬂ)aklﬂ&emgﬁ % rgl{ahl\g&b@ H)?Eh ﬁ)ﬁrs %H'gagﬁ'lb lﬁ!idoglgﬂégﬁn conﬁarlsmg docetaxel

g’r‘f‘sfg ucocorticolds that may be use
W“Sf°i‘,"8ﬁ‘b'6'§?'f'f’t ofhopise present invention may be sel ected

from Cortisol or hydrocorti sone, prednisone,
w0 Th 0 00 GBI BN LT B o, e i g vt
sulphate agYos gixturgsiheeopr ef er r ed
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enbodi nent of the present invention, dexanethasone is
used as the anti-inflammtory agent. Anti-histamnic
w@g@ansers hi st am ne ant agoni sts that may be usedr/iNeoos@oss?
conpositions of the present invention nay be sel ected
fromfirst generation anti-histamnic agents such as

Accor@ig ¥ lax%ﬂﬁldénﬁ)mhﬂl% of ﬁ?%!eﬁt%\ﬁﬁlon g ﬁﬁ'&{ahtnﬁéd b is selected from saturated fatty
henh dranine, carb

et hanol ami nes

wid st R BRI HEE Ao o e PO pGHY ot usd i
selected Iﬁrlomrtpdwgmer@msng ofctepglil a0id phde sidiumnglyiecholbte iopursddeatyehel)c, acid and/or
mixturl R Z1 N€S (cyclizine, chlorcyclizine, hydroxyzine,

nmecl i zi ne), tricyclics and tet racycl ics (pr onet hazi ne,

ne, r ohept adi ne, at a etotifen nd

pite s, B REd S kN GLRuT geng Fom pe a1 i s B2 S, more
prefera@lydhmaa@om@roil Yasttp peout h8¥emardinest prefetably ifieinrabout 0.01%w/v to about 0.75
owwhv. |l Oratidine, mzolastine, terfenadine, azel astine,

| evocabasti ne, olapatldlne and the like; third
o gL B3 PO PSRl st der
their dprivkiéves Rt thei timy H@s ammrs enfusedDerdifi3neamt thay dheiratio afiphosphmdipids to taxane

derivatd@ isbB&H 11 o bRt £ UTRASdvE i@PHDspRblipidd Sre RE8 B2 bre 'uiw @VebyABw amount i.e
ansetron, rani setr

e sele ted f.rom ond
compafito,BEAT o (a5 35 HE RPN e SR ATOP IR & F5L B Gperal, the prio a
compogifidng thataterlippsompldrequire lakge sowmts df phiosphaelip@s comipaedto the amount of the drug.
H2- recept or antagoni st or H2-antagoni st that may be
used jin the conpositions of the present invention

In somg g Riscthey PRI st Farshbin el .a*f'?wnfae emplst Pfoﬁuﬂbphosphohplds
includd, e tared hareljmited xtat leciithivd , nabud,i pandiyl ehydrogehdtealmbrd @ydadpenatel Elecithin or

sphmg!)llphj@ I@aﬂlgal Iigcﬁﬂnﬂ iftn tdgglglﬁglfes of\élif{"e?em §sp£(hlgl%is Vi onplﬁ)%hb'l%)?oq that may be |

N the conpositions prese rnv
used 4| 'a?;t ERTPPYSHT { 8 B0l BBFE VPEHIT nss sletrdasion t%mfnhatselyl choline,

(dimyrigioyIpiivsphatidyl Véhbina) Ndifalmifee)|phbsprdiitiy) Khoif \dsde@ylofgHospRAtRlyl  choline,
dmleo%ﬂh‘b%ﬂgtlﬁycl Eﬁﬁp cﬂ%ﬁ&%@p%ﬁ%l%n%m?, g%mltoyl Et}.c;sgl\%li gg Lh%gneBé myristoyl-
2l DRI kit By -y B oD adhplie, Biiaroy 3 palmioy
phosph@tydN QB! PHbsPhatidy detlliﬂl%lirhiﬂee Siddn?r@fo?D fphosﬂ;tﬁn@n €thanolamine, dipalmitoyl

phosplgtrggf&qvanqyntlme%thstt?zﬂgyl 0. npo atl Iy{ etha eI‘amme e}é‘s%phfltldlyietth?rﬁ]amme)s s;gungomyelms

(brain ?palnmyslpreﬁlsqlrmtpyba‘phmmypimééﬁmcnhm\pembrpmS adiprlike el ngxtares thereof.

FurthetOl pmlﬁ‘/leﬁ@l tﬁl'yed'l deRGatip@! VYT fipids t:m'éﬂ @{ € pSidebyRak © diyRbI-distearoyl
ar e nven i 0

propi S BRRERT G Er Qb ERaot BB PhieErispine m-PEC-

DSPC g mbﬂlbe mgl| lypmlreg thereof mdye glso btuuse(am’ethn o¢mplopitions @fl theqpresent invention.

Preferaﬂ@l tHe blﬁML[@M&SrIQJt 'nQ? BE use@@rl R« QJE%BsnthQLfytﬁé E}){Jeﬁtr]ﬁvegtko}{ GOM-PEG-DSPE
ium al gi nate, sodi um

(me‘hog’y%ﬂ){yﬁﬁhiﬁ%'ﬁtggc"' sl ef°ﬁ‘d’?‘§ﬁﬁ|’ﬂt‘d36 S‘F‘?“QBEHQn xant han gum

dextran sul fate, chondroitin sulfate, pectinates,

In one Qnﬁmrn{e%f tﬁ%‘e@ﬁpfnyénh& ﬁlg 'pl%s;%gﬂaq C%fl AL §‘mP§%rlf§ﬂ3alQ is used in an amount

fate, cellulosic ners su as _sodi um

rangm%:%%&?yfr?éloh@wvem% B8 WhyRfFroBegfereithy frome glont | G/ v to about 5.0%w/v
and mosypelfepablypiroaiapbut 1B3%awA to about 0.5 %w/v.

The non-aqueous solvent used in the compositions of the present invention is one in which the taxane derivative

is relatively soluble. The non aqueous solvent is miscible with water or aqueous solvents. Examples of such

water miscible solvents used in the present invention includes, but are not limited to, alcohols such as ethanol,
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polvethiss b5 HHEEGDD gL oGy

cellul ose and the |ike and m xtures

t hereof . Pol yvi nyl pyrrolidone is a tertiary am de
w@oeloggTe7havi ng | i nearly arranged nononer uni t BCDIN2008/000857

| -vinyl-2- pyrrolidone, herei nafter desi gnat ed PVP,

and al so known as Povi done. iIs commercially

| n—prop%@'néoﬁ’péaﬁol%cais Sch Eseeﬁlyi%ﬁe Q cgfj H&Eﬁenp?l\//éoﬂ gutg(@ﬁ:rklycol and its derivatives;

{s ran roma ou to about
% uBYpropylene ghcplcAnd dfs dertvesiven fteh as PPG-10

butanetliol, 26410 grethyDilest alier, WAGHI0L 1setith® Tlugnsaetael, KPG-al Sueatyl ether; glycerol;
r i es PVP having the follow ng

glycOf&;@va ugegg a%%l/lg LCEH%\g(gr age Mol ecul ar Wi ght 15 about

RO TR iR —

of alcohalt, @olysinllend blgcotsraadiersnigtfiretbérgofi In plefepitt antbdiglenm ef taspresent invention, a

mlxturggti Jtﬂaﬁm QndVi”Em &“j’e@gﬁﬁ‘e J‘)@le Bglsefd Q¢ € gaterrmLcﬁ)Gr‘el’Eloﬂgnt V@th&bltls used in the.
to 300 don 12 PHY . "9000-1

nanodlqula]op F(ﬂl&)ﬁsnio? oﬁfl_ay pre?g 110/@1@103 zp aeewmtnmpglqu"@ﬁl a?g)t 0.001% w/v to about 5%

w/v, mibreQoderabD,0frdy 06, (ﬁ(’ZDw/(/ kKOdbbit @3B W0 afid most prefefaBly from about 0.1% w/v to

I
about @BF/S\g/lb %{)}Etﬁyl&g %Mé{) rléx ﬁ%ﬁ g%d 'px‘ifé%l& @c\llll}ér%]g @(?’oragf }5‘%§ $150. PEG-400 is
used ingthig T“ﬁ’@ﬁ‘é‘e‘f%‘?f therpeesent BEBHEN ip ﬁwwmdwgma @P'ﬂ]@ ube-eldes/v o about 20.0%

~ w/v, mdg\pirdAgabdy o goud (Hrs%wav @dboiit 3.0bWe/v laRd g 6st preRRbIRROM tabout 1.0% w/iv to

ccor O ohe e
about %Q(E%W tq ?W@ﬁpio%’ﬂ"/"atw preferaiy frem abryt 90337 w(rdte dbouns.§%hev/v and most

preferdBRHORlIaBRET. B QR tb 85a@H 300w/A.r om about 0. 001% w v to about
20% w v. The polymer is preferably used i n an anount

Generarllgr]? '395 %ble tHAt %Qg(%e Qe c0 %gé%t\rlz\{/tevl ettf?e saoplf ion upon 9 l/(ho w1th th/b ueous vehicle
b I N an anbun slfn q‘ %qO
gives @nae%b/www e rmw@e &r ah lwsvaboqrﬁélowanwu tsme? e @me @ring whnch the

nano-dip8ioP FiaH Gdﬂtadnhlﬁlbt&m {oQhe FAABAR A &Sfforﬁnn(ff ifisidhD TRUs, it is always desirable to
act.ant

achievg, mmm]‘;:}x(r:nt mt R S sta 111 o{ e. nangilslpff'rsm of t?e Spr%ieng mﬁ%nl(a% tl" e vehlcle may further

ace active a &h'
compriggdbet SHderpontsldd) %a wivedextrosessolutidyl in Wethlyfdlr injottion prca)ly atlm ‘pharmaceutically

acceptzlblelflhtﬁiQJ:n'eﬂrilsI a@ue(olld mfamehlblg hndPaixdures T}Jal%ots Bhd SCheMbdinbAd of the present
) i ﬁ‘{? sion of the prese s |

mventlorh V\}'léeﬁetl ts)ﬁne %eﬁ%z}t vgg gac ta )Z € fAueouT VCFI lF Mgé:fnaprgfs f) gextrose solution

in ordes tg| improerthis sabalitypbut edditiopad statdlizery atay vlgsberesént @ tlealdesys phdse Examples

of suctf &4biizErdhrb )ﬁet?s%‘cﬂsdekml Lees h?zhﬁrmaét él&‘tatﬁlgxﬂ:t bhadie d3fartate and the like

unsat ur nmono oxylic acids derived from or
and mixtures therec‘f)ﬂfI ﬁ E?nother em odlment ¥t was found that use of 0.01 % of arginine in 5 % dextrose

about 71%9 va %‘8G38%U’1g Asdéé in the éml%fhemfer?tr ap thm%f{%resgnt mve?t%g]% %nﬁdmogr(l)t r}mgmg from

solution gave a nanodispersion of docetaxel that was stable for 8 hours, whereas use of 1 % histidine in 5 %
dextrose solution resulted in a nanodispersion of docetaxel that was stable for 5 hours. In embodiments wherein
docetaxel is used as the taxane derivative, the aqueous vehicle may further comprise hetastarch, dextran, sodium
hyaluronate, ‘glutathione, ornithine-aspartate, amino acids such as histidine, arginine and the like and mixtures
thereof. These additional stabilizers may be present in amounts ranging from about 0.02 % to about 5 % of the
aqueous vehicle. In one preferred embodiment, it was found that the use of 0.5 % of hetastarch in 5 % dextrose

solution for a nanodispersion of docetaxel was stable in terms of particle size for more than $ hours.

The nanodispersion of taxane derivatives of the present invention may be typically prepared by any one of the

processes listed below:
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contained in esterified form in an animal or
vegetable fat, oil or wax. Exanples of fatty acids or

w0 e@9msders t hat may be used in the conpositi onBCDIN20082000857
present invention include but are not limted to fatty
acids or its salts having V nunber of carbon atons

whermaé mleraaeuu&aﬂﬁ gas/e flﬁgeameab@a&ne%emtlaéo@wor Zther Ig&ets)f @b1ier(s) and
unsat

f é?r?actaré% %i:%cted ! a:,agssa 1ts g%lg %ed%’b é?frlvlaitwe% P'r 1}3 salfsdand mixtures
w@res&tlmllaﬁle@i rﬁa«tateym&blplel sawdt suthsassethiancd andhy PBEE, serlgegthestiring and

frh%h?’cétdéfalnca @ﬁéeqtrataaqpmt%%f € lafh E ﬁfar;smlldnfso «'a%.qed i€ &frddCthrough a

acid a C r| stic
< vtetprore it o Pt e PuipnRR oS Cpliqny saded s
c apd ¢ mixeye is gdkenhagitaied; thisdeadmg b thenformariorsdf altegnancgldpkirsinmof the present

p%lvgritﬁ)ﬁu Fhe %l%drs I(Jnl Jﬁefom&jllpgptlmaﬁ% lﬁglﬁocgeﬂl%rﬁgt)r soIQQed filtered or
unsaturated fa acid and its salts may be sel ecte

f RoRYilgsd. i Tae '6?‘%‘?"&6%"8}”%{" ot {hq madicaypeat gan aecre@nstwe@."ﬂthg&aweous medium,
| iref@inéig @ar@dispelrsioa bfxheprdsenn mbaationC prive toddmiats@ginn Watripaticas.i d,
ei cosapent aenoi ¢ acid, erucic aci-d, docosahexaenoic

, a% ﬁhe tﬁ@l@' d'éma@\l'eeﬁ)ﬁy%er@ Qﬁjd éd!ﬁcﬁﬁt@s? gyle@t@@@&ﬁ faf gt?gcu;s Ialﬁlts shlﬁesterol or its

[or m Xt ures her eof | es of ster
délfrfv\"}%\"ﬁ o tscﬁlltsI zlng ng)glrrfssthetnwgtls pﬂé.vlv%mdgaéea n}lﬁlb{ehsglvent such as ethanol
namieiPEGeloss with wirring amidpaing foxb@m agbnctdvateh sedgiombdf the drug. The solution
' Q(y glﬁ&n‘leg r?s fiYed k?l’?ro@ﬁ 'a(jneﬁlﬁltaﬁer I%tepgndsi; ﬁﬁg‘i - an-g mﬁtn?elalq}ns(S% dextrose

t hat may be Sul ta accord q Fesenti nvention

i ﬁ@vtlﬁ)a)eand BIEI fnlxéﬂreels ﬁl@{(en{ qgmtqdetau ca'xdln%ﬁélre gr(nét[lqmof the nanodispersion of the

p pyetepsihenidnSTheatugpdisjeasionlse forhddds @tibrdBy Baol&nizad hd/or sonicated, filtered
o?(h)gféhgﬁf(% I;H% ?8{)111 zﬁtt? bg}{déla{)]tto tffe Fn%dlc%nlglg%% Bl p&{jor{stq@t ed 131’ the aqueous
meglaql,éefow nérso@@?eéspongé@g Rigsent InvenspPTL B It(qumlmstratlon to the patients.

chl oroacetate, chol esterol benzoate, chol esterol

My Tiettabre derdadle @sd sorf@lantypedmptising ia att@e ofthiylagids o8 itOdalts and sterol or its

ptag'ﬁpch@st &its G 8'1?&&59(@9' in %QYSIQIQC%C so)vB gt?o%tlglg En%l anQBI pg(,e by slightly

cho cho

nitrat esterol cI nnanat

c Né‘i‘%&‘t"ec in@apieyng battarpest flagk g fhaf@emcwdﬁr@aeé fogfprm a thin film of the drug.
hapd phasi(9 is dsklee Sltr&fuﬁéd qhzﬁi)(@ ROt aGueows ediam taBd 1is solution is added to the
Oﬂnﬁ&%%egﬂe ag l?{) ea%{! gr{agl?g 1i ?%t tﬁ.ﬁ ﬁ%telgl tgﬁﬂ%ﬁ“gnglatloa of the r%anodlsperswn
c Rbthe Breseptgnvertian. éﬂlapﬁlodwr@mwefsw ¥l op@cmlkydmp@maqqldm«i her sonicated,

| IﬁK@edaﬁd lprPﬁﬁiéﬂ eghd Bfﬁﬁhﬂﬁéd po%&tdﬂ%aﬁéalchénh% H'E&h’cobaﬁtuted with the
I n%uleoua me%mlflore omrlgqs nang as ersnor{ (éttr tg? p es!‘eetslg\%%tu{ng\ﬁrgop to acpmlmstratlon to the
bipdtissss.cast erol and its derivatives, saI ts and m xture
t hereof. For exanple, Phytosterols* marketed by Sigma,
As thedafodBperston v @e prds@t ASdnti@tSik Grcﬁlloldalcrﬁmﬁﬁ&ﬁ&ﬂéf @@k derivative comprising
i rassicaste Bile aC|ds
nanopagthcge% ga g%xynie flzeslesg E:haréi 300 Jum, & y)c': ReF ane yéeéi flg“;r p%éilcapand cheimlcapétablhty It
was obsgeyed thattha pegsiclipdoi net ageregite UPINSSEEREO A YOO REraties idr abpwt 8jhouss to about 24

hours @ the M@Bﬂl%@ﬁwn sl o s?g'ﬂ@f Eﬁal?ge H{a%pgaf&ﬁ’de eiﬁ’[f:rrmg_ & 1 Rk dAlsSersion is stable
esterol including
for the d Slr‘fdas?1 4 rogfmﬁgeque and 8‘55‘? ﬁ@‘f"@mag%'t ts of chol esterol

i ncl udi ng chol esterol hydrogen sul fate and chol est erol
Also, whep £ seleion of g tsaane desivative grdiyr otherf agentsgin Svetsr wisciblaedlyedi wag tested, it was

observ&d 1§ e 8610don M@K HhiGRAIAhEchemically stable for at least a period of 3 months, with no

significant change in assay of the drug and no substantial aggregation or change in appearance of the

formulation. The observations are illustrated in the upcoming examples.
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salts of ergosterol including ergosterol hydrogen
sul fate and ergosterol sulfate, |anosterol, esters of
WO 200988®r®l i ncl udi ng | anost erol hem - succi nat BCT/B2008000857
of | anosterol including |anosterol hydrogen sulfate
and | anosterol sulfate. According to one enbodi nent of
t he present invention t he nanoparticles conprise a
The naaocﬁsperm \rt;¥e11§ plg?,ent vgr?tlggfatltln bt)a( é{g\éf F gstatkltthgv(%rlt gvo rgrrl{l(%rsgon?iélfrf for example
two anﬂlfaﬁot"hﬂéqm phe effres reprtgines iepyerising msoluttoh ef panepaderivative s polymer and a
surfact@rd &ﬁ’fphﬁl% hixdGd of @880 1tsﬁs§ltsﬁﬁd &frol BiGts @Envﬁt@v'e&j& its la‘ﬂs 121 Qater miscible
sol nP rﬁ ddcor?trarlbo% | rents, the Sf § @ h a a 5]1 ? ontents of second
vl A8 REPERBR e Rnpntiri 1Y B Pyt e g on °
contairghto Ithe s¢ngentg of thmﬂirﬁta«tl@me& picgersg witl indd agadtiomorishaling, resglts in the formation

of nan&ﬁ%b@sﬁ&' of th@ﬁrbééntrm}éntigﬁan'd %%dltabﬁ fdr Ii}t@ra\ﬁmﬁg cHn{ T fHaBonl Rn ?damonal container
rom about 001% wW v to gtlfout

0%
ey <A i SVBPEPUBIYE PRSI BTG 6 ARy G 1 er anodispersin
of the $hjd0&Aanevis famebdnost preferably from about 0.01%W v to
about 0.5 %w /v. Cholesteryl sulfate is used in the

The p@mqmemtaﬁo Sfoviifier lﬁ‘tr B9 fwol OMBAY, 91@ firp c@iﬁtr@{m{ﬂ;lsmg a lyophilized

ng. f r om ahout 001% w/ v about 0%, w

form g5 PSP DRSS SOOI AT 19y ot ror o
administzgion tp the pasieaththe comtaumobizomt! c@taierldBeradded teathxowttes & the first container
or v1ce/&>@r§é wittf mh@%glgﬁﬁtnorf s‘ﬂm restlid 11$ Itl{éqjolynaactha&f rtamd%persmn of the present

particular nmixture of surfactants provides a
inventidtnodi sper si on of taxane derivatives that remains

stable for nore than 6 hours even at. | ow rati os of
Admingsterifigntb¢ mantdigpersipmofaimeepretent inyatipnste patiehtyintriagy thereof, will provide an efficient

method\GHRR A SREF Vi R8 tyBls of BfccRkEaN thé Gvention, the ratio of

surfactant to taxane derivatives is about 1: 5to
about 1: 10. Nanodi spersion of the present invention
The effigipandgoxsditalof the hamdigdersiog atthe fredemun@ntjpa miereGainpatddytp the commercially

avallaﬂ’@tgﬁdbl%m{s %ﬁcﬂ r&s QQM&“S bﬁ&tap@tinh 'th@)ﬁ% T\Q@'@fﬁéagyags ats&%ssed based on the
remain stable for 24 hours whereas the nanodi spersion .

followiog pasametershy docet axel was found to remain stable for 8
1.hQuner. evémtian dumngs were anbibtaefor phefi@rin athoeviadi (BBY with gect to time

S%{a?s‘:*r@e%r&@@{i v§1u§t§i t‘&‘r tt.‘%@ pﬁrfoﬁﬁtﬁ' dysC acid and

chol ester m xtures thereof. Accordi ng
2.t Gerspen el éwmdt%r‘rtlwm °ftdh‘§ tsptegEpHP on gde it e tunop golume of drug
sueita@t@pbnme(dxn@ seI ect ed from sat ur ated fatty ac:| d

aq'gmorc]{ gess%on dl'ur e e ressno e n;tbexaprtmentfal an*mﬁa turltlgrs odg ﬁ){)rtant ena points in

Accor e sur
i glinigs| rebtaeet Tlredmlqr r%regsroo oS reesrrsd §tnaxﬁgl B li:th@tuwn velupe flegreased to

amgds tﬁﬁﬁbol%fbtghé/tﬁﬂ&h@iuﬂtz & tR statloB e e YENAlb & dﬂff’f:lﬁlg SO Dheasurable
m xture e enpl oyed in

o B Rt B i B o RS B B B o abont 5. 056

4. \Specifipymer growth delay (SGD) is defined as the ratio of the difference in time for drug treated and
control tumors to reach a given volume (v) and the time for control tumors to reach the same volume
(V) wherein the V being a tumor volume after two volume doublings from initial tumor volume at the
start of the treatment and Tv being the time for the drug treated or control groups to reach the given
volume. If V value value was not achieved in the test or reference group animal until day 45, same
value *day 45) was considered at Tv for that animal. The test is considered to be efficacious if the

SGD parameter is more than 1.
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preferably from about 0.01%vv to about 1.0%W v and

nost preferably fromabout 0.01%W v to about 0.75
wORdow/087bie conposi tions of the present inventiPOI/mepos/000857

further conprise | ow anounts of

| eci t hi ns/ phosphol i pids and/or their derivatives. By
5. t h‘ﬂe &ﬁ{/ Wblgﬁt QanlﬁWd{étcﬁcula?eﬁ S SRR R laRmARA RSy X-NAkight &8he animal on

(pt ng ﬁ)topﬁlo Ehds 9 % ane derivative is about
?0° b6 PRI ORI EN i f phosphol i pi ds are

6. u§erdwelhea}'ysa wes dpnely Kaplay Meipr thethed Armelyest<0i05 @asromsplarcd slgrifgant.

AlthougR) Qheaéma't onlte ﬂaﬂéﬁ%ﬁ&squ(ff |tl\/eaﬁrés¥n@ ﬂvgﬁioﬁmgessgé by the above mentioned
hos Gener al prior art

param G010 SR e SHEDlE RS el e mov b dpaied i Ategiing s pficecy of the
nanodiggfersioh ol Mao lfdupd det the np@d aeehotlispetsive oﬁm&up‘réselﬂfm\teht&ndﬁethgefﬁcacmus as
exemplifitd SN EnARBP 3k BRIYS when phosphol i pids are used in

smal | anmount's, the exanpl es of such phospholi pids,

i nclude, but are not |limted to, lecithins natural,
The topigirytdf e IngnoHiyiers®g @N et edsedtr inveytibn O\QEHH‘Hn&ded @Cddﬁll'mist&rm'g the test to CD-1

. ' [ S ur es
Mice @HEHJP%% r@httg /?) eglg%)tq%ﬁ:ltlml gr%hlgl%uvg’g T #h %n d;m)e?%eer{ 6 h of post-
dosingjEherrafiey) mifp Ve ORseMisoRd cﬁldé‘Hsfob?'thHéY’ﬁPt@E%ﬁld mqwléqurdﬁ days. Body

weighth 8f SEduBMiCanfniabmvgd &S&hhﬂtdndﬁ&s G l0dnll N@ post-dosing. On day 15, necropsy of

surv1vngé:i !uﬂ?glé &550;%{ grEl Exﬂlatkl Xis pat?}I %yhg any, was recorded. The results of the toxicity

m t ot
Stud'esdha!é@t begh )¢F56fy‘?|eﬁ) Wbé?ﬁfh‘at“i' dymplﬂ?él angh é6 fefi R?Plé@yll mahesispérsien ey | docetaxel
nanodi§palion, Rkpectilielyaur yl oyl phosphati dyl chol i ne,
1- pal m t oyl - phosphati dyl choI ine, 1-nyristoyl-
While Fx E@%emlﬁvgl}{{on g'ﬁ%&@!@&‘%éngr?{ﬁy aﬁ aﬁcrllf dnal alspectﬁarr funher discussed and illustrated

with refereneedg fl@fr(an@leﬁ, nglﬁcy tl-{yy/pvep W§qu gy|preeqqg§:p pqq@)y to illustrate the invention
and shqOB{Haabrsidyttd Blikanphandrde (di nyristoyl phosphati dyl

et hanol am ne, dipal mt tidyl ethanol am ne,
di st ear oyl phosphati dylo'&‘%lﬁg'ﬁof %1

Nanodisgessigpired thie dyebeat inventisinareiderelibed s\ﬁhblngbﬂlryel ins (brain
sphi ngonyel i n, dipalmtoyl sphingonyelin);
| ysol eci thin; cerebrosi de¥*Bifd t he 1i ke and ni xtures
s. | ther eq;grefmst her pal yet hyl ene ngmg,th @ngyatlves of
No. ||p| ds such as po| vet h\/l ene nl VG rlyl nrn\J/
phosphati dyl et hanol &mﬂmiﬁl( ﬁE@ME}(ample-’J Example 4 Example 5
nmet hoxypol yet hyl ene gl ycoll- di st ear oy|
Ppdiasgphat i dyl chol i ne ne.PEGDSPC1aind t hes ! ikeoand 0.15

dm)lggerylgﬁatghereor My ghs0 b€ Ise 'Go} he cg ;)ositio_(a_gs

L N\/ N
ptesent—haventt+on: Pre ergbly—tHebufylenesids

Ctalﬁﬂt”ﬁﬁv be used in PREScImIBEFt ijofDIBF £ h®0257 els e 405
PhlgviiityiTalRlon e P ViR) RED- DSIPEs ( nethexsy (pologzt hyl @ms 0.125
gl ycol -di steroyl phosphatijdyl ethanol amine). |In one

enbodinent of the present linventilon the phasp Lpi
Ethgwol i s - nPEG DSPE. 0.14825 § Q64825 i|n0.24825 0 04826 gngilﬂ@S
pEcaop about 0. 001%wW|v b@ aboub olO0. 00/02\IM/V ol e 20
DRLRLGAPT Y | Tomaboul G, DT v b9 E0REh qsvff)ﬁ{)wo gs. 100.0

Bl W N |

| W

Procedure:

e Drug, cholesteryl sulfate, caprylic acid and PVP K-30 were weighed accurately in a vial.
»  Contents were dissolved in the required quantity of absolute ethanol and PEG-400 with

stirring and by heating at 45°C to obtain a solution.
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and nost preferably from about 0.03%W v to about 0.5
%V v. The non-aqueous solvent used in the conpositions
wo@booblog7eps esent invention i s one in which the PErREN®08/000857
derivative is relatively soluble. The non aqueous
solvent is mscible wwth water or aqueous sol vents.
. Exramolue&lmsﬁsumhr\»@henpnwmnbhtﬁans&xwents used in the
pli)%ﬁﬁo sgiugcb E’; sthte Cdldgfs?owly t(k)) H’l rc?ntg}t%l tlhe smluglon (rf drug and
g IsRakes 2antly (R g5t ‘a%anﬁ’ﬁlﬁsilt@fPESI'ﬁFﬁy@@POdlsmfwyl ene gI ycol
. b gnwkma&n@hsyagbn i0Edcked B iRg pw%ﬂer\/@ﬁnlemleﬁ@ie%ﬁl BHE

S Ol Sk vt S ietus B aaR e el
The vigpplt Wydarag‘teunfé)s@ the preticle sRPCE e camppsitjdns e Qb@f@@é aetSh@marlzed in
table 2BEGw. 15 stearyl ether; glycerol; glycofurol and the

like and m xtures thereof. In one enbodi nent of the
present invention, the nop %’fous sol vent may be

10 sel ected fromthe group conS| ing of alcohols,

potyethyteneghycots—and; xtures—thereof—in
preferred enbodi nent of 55“' O ot i nvent | on, a

mxture qf Bxamakdl |EmcnfREG (pskgnatlm/I en@xgiu;lcol) [Egample 5
used as tlhe water m scible sqglvent. Ethanol is usled in

the nanodi spersion corrpogbl;eg,,q,gceof t he present

TTYentToT T_anm—ang I angtng_f T UIII abg 006019% vJ
ll ]bOUt L? ent’to ‘_F ;;Saren ercéf Lo g -Léglir?sﬂs;rcx)lttgso parent to
to about aﬁnfrwﬁv g 5@ Y TG Lapgut 6axr1l‘§Zrent
WV to ahg rSQmZM aémo ol ye Isiohe gl Mgl nWhi Cly

used Dreferablv i nclude PEG4 0 and PHG 3350. PEG 400

24 h@irsbSRT i|AIndae enbadinient s of| Alnkber pr €es€Rimdsvent i|@iindsN
an anount|tringpgnttg f|rospashaot |Oandklmmb v |ransgbattd 2@ adpdrent to
w v, nor gtrpslefcent abl|yranflngent abQuansifsc&%% Wiranslugerabo Utransluscent
5. 0% w v |difrgrsiepst  peiefersionbl y | fisrsrsioabout| dispeGignw/ v |digpersion

nc\oon caed 1 n thd Andad At e AF

ot o] agl
aououut Z . /U WV~ SoouU—-S—gSsea—+h—tn CTIooUTTTecTIco Ut

PH {he present |r§\9ent| on it? an amount®randi ng $f om dbout 49

Partndi)eSiﬂIﬂm/v/v to about 10.0% w' v, nore pr eferably from

T 0. 05% abouy, 5. 0% WV _gnd St eferabty
-Falglr?\i%l\ about V\(‘?g/n Wi —t nulng‘nuf 3% \I\I/g (‘\%Zg,'_a] B\/ Ht i 5122

J
oheprr abl ¢ t hatda taxane“‘bre doncelirate i . el3Bhe 158
2ahout | on [uponzgli | uti on w4 th the agueous vehigel e di vesg
a manodi spersion that—remains stabtefor—at—+east

about 4 hours., This time is the tine during which the
It can Bea3en HRtyRT BINBHSPREIGISIRE thechissrt tventier) e physitallyygibiee pith gy substantial
aggregdtin@orfcbange lﬁﬁappeﬁﬁridé%f(ﬂfe forthtilatton oh itorhg?z fal2nayiss @i tapbitute0

achi eve m nimum of 4 hours stability of the

15 The nar‘b@ﬁ%ﬁoﬂ@@rﬁﬁslg& (cheste Q?anﬁ[e?ccb(ﬂmhs | \ﬁ?%ltgg Mot cylal‘?ax&w?&r%e%uman dose

urther conprise about 5%to
of om0 THATGRBE! o Ao jcgte Fah ngpdiggeryion tomgpsition can
be admfpivgerede el patiedl Thys 2006 8P g bf e chalestavianitits 22U e®ng cdphyljtl hdal, 65 to
250 mg o? bVF !u% a@&gﬂf&né tet’ﬂ%[nglswotuh%[a E%l WIm%mgle aéulﬂ%os% rn‘;’ga(gfltzr;')gPco%posmon of

rese
Examples 1 to 5 us the composmon of the present invention provides nanosized particles with very low

20 amounts of excipients co-administered with the active agent.

Pharmaceutical compositions as described in examples 6-7 below are concentrated solutions which have to be
diluted several times with a diluent (5% w/v dextrose solution) to obtain a nanodispersion of the present

invention before administration to the patient.
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i nvention wherein taxane derivative is paclitaxel, the
aqueous vehicle further conprises 5 % dextrose

wWGeoloansm i N order to inprove this stability beET/IN2008/000857
additional stabilizers may al so be present in the
"aqueous phase. Exanples of such stabilizers are

AlthouBeth@isietidhhas KbeXAdk@Bed i Qﬂrg%ﬁ%]ah%amm&ts. a8l APpAdatiin®d8e of ordinary
rtate and thne

Lo.ornithin-|L- i ke and mxtures .. . .
s i R o Ve o R RS okt hiop Rttt gginepdans witou
departipgf fr@n B¢ sPisitofl onexgéedingithe faapebof Yie dljnted dwentigo [lushpudhbegranphasiged that the

above-D3BEH SibBdiRERNofhe HAGR iR&Bbn, biAduWR SnySbRRHE T eRibodiments, are merely
eas 1 %histidine in 5 % dextrose

. hours V\AP r use of : i
possiblg SYaTpleg 41 IS SENePEA 9 AmBlepPARE STRETS 59 ot for B Clspraygprstanding of the
principteheftthevimsnt®nabl e for 5 hours. I n enbodi ments wherein

docetaxel is used as the taxane derivative, the

aqueous vehicle may further conprise hetastarch,
Accordaléyt i ‘éﬁ), beéJB(Efsltj)mi Mtéﬁnelﬂrwf g’d d@sFrllﬂtlgﬂs HEreiA are preferred by way of example to
facilita® komréhiems@®n astpaintentic, andstibukdnodlid odstredd @dlinsiSthd1sctel ttbrdd L,

arginine and the |i ke and m xtures thereof. These

additional stabilizers pRYMPEERSHESENt in anounts

rangi ng from about 0.02 %to about. 5 % of the aqueous
Pharmaé@sital |cempdsifio BN ¢ @Febiint &ﬂenﬁ@@ﬂbcﬁﬁ&lﬂ&qted folwies of @axaid derivative are
describb WAt h‘iehsebe se of 0.5 %of hetastarch in 5 % dextrose

sol ut’ion for a nanodi spersion of docetaxel was stable

interms of particle sizelAB4Ehpre than 5 hours. The

nodi sper . Taxane|derivati ves,of I 1 resent
Sr'llqﬁ'venti on ﬁ#ﬁ%? '%Est ypi cal ILy prepared %va“%{‘r‘{{}%a‘ﬁvé’ of the

processes |listed bel ow 1) TheexAmpepeuti chl | y EXAMPEE 7

i ngredi ent (taxane deri vat i(bvagamd/6omg/abher (Bgerbm)l00mg/gm)

Rol yo®miks) and surfactani(s) selggted fromTfatty,ggi ds

gr—its—salts;,—sterol—or—irts—derivativesor—+tssaltts

and helstey sdfaeher eof is di ssol vBA% n wat el ni shi 868

Sol |Cemylicsidh as et hanol and/ or PE® al ong|with 0830

§E| ?Bl&ﬂ@@ﬁ%@ﬁ&ﬁ/ﬁﬁ(@@ obt al nhab-.@onge_nt rated sol’%,lilgl on

Qf —jthe drug.— Fhe—sorution—so obt-atnetd—is—f+t+tered
Phr|5ti3¥'a menbrane filter. To thf% solutibn, an 199
&qué@Ba300 i qui d vehicl e (5% dexistoge.0sol ut| on) Rstodddded
slowy and the m xture is shaken/ agitated, thus
Procedu§@ding to the formation of the nanodi spersion of the
present invention. The nanodi spersion so forned is
* oprechelestepy! prdfatecrertylicaeid anddVB K-Hovereovgichedl acqurdialyain @ glags vessel.
o | gapdnts miee@idsolvED @ thereqlted quaie oPNEIRE etithol b EPHTRIH0GER S Hing and by
Cf?ntinbeat 4{5@8 %no%}al ta%grlec:gnn\zll\{ieétli'] I he aqueous medi um
r SFSEH Rg” Ranadits BsFuPshi s o id- pr esent i nventi on,
* pihegplution waglfilferddghrough D.aMPYIRF mémbrapaifikeant s. 2) The t axane
o defel sylaﬁdnféeexaﬂﬁlk-y Wa{ KIRY ind 0 (Bghh B@Ci‘hl@fﬂn(aﬁ))n 6 h@%@panﬁ EHaFEkd for
fatty acids or its salts, sterol or its gerl vatives or
[ Tt%b'lgyal ts and m xtures thereof is dissolved in water
Stabilityrsagplebivere smlyeahit ths diain ofisanetispasiol. DentdieapluiREE AWoNGO wil)twas slowly
added tgttlller vidl antﬁﬂgg he %I'u'g Q:gncEIQraQ QEO%Q dﬁg)%ﬁﬁé‘eﬁﬁer nglgl% t%%letuzI {rﬁgbarent to

he drug. The sol ution. ) )
transluscent nanodispersion of drug having dilution of 1.5 mg/ml. Nanodispersion was analyzed for the

o oo

following tests: Appearance, Assay of Drug, pH (Mettler Toledo-seven easy, pH Meter) and Particle size (Nano-

ZS, Malvern Particle size analyzer), described in table 4 below.
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15

so obtained is filtered through a nenbrane filter and

is added to an aqueous nedi um (5% dextrose sol ution)
w@nahongms7sri xt ure i s shaken/ agitated, thus | eaPCTON20@8/000857

the formati on of the nanodi spersion of the present

i nvention. The nanodi spersion so formed is optionally

honogeni zed and/ or m@mEqatsﬁq.myfmthamQﬂmgg..gl yophi | i zed.

The | yophilized powder of the nedi canent can be
Stabilityeconpst Cénaéneeteds { h t he aqueous mnEhnudBpersidhor m ng
condnti@fi‘n‘)d g%l‘gﬁnof the present inventi on, prior to

efr

dm n tronto-the nnflnnfc t axane

derl vative andPREATPREE ant (s) coﬁ‘fﬁ"( %fl ng PR i Pastisle gipe (nm)

fattylacids or its salts and stedwg or| its |derivatives

or itk salts is dissolved in Water midcibld s8ftgbn{ After 24h
Initialsuch p<leat tvdonleds, gridmosr trdfbp@rety| S| 96ciat | yf 9AT mi ngsat 40C146

i n a I ovissdustigrid oredo freralygecentand t he sollvent |i s

evaporated to fo mﬂﬁnqdﬁpefﬁleﬁll of the ldrugl The

25°CIof%IRHrer (s) is dissolved in required quantity of an

1&queo s mead-um and thi-go-sol uta’Longslss acdedoto tine 71T miag
ant | H aourc t+ s

r\ L+ Dt na
CIT CTTUT Gul C TI UII LAY (>Rl I UI \PAw N C
3Meadl hg to ‘ihe f or mati gn of the naﬁodl sf)‘g?y onm%f {

Fridgep-8€ent i nventi on. The nanodi spersion so forned is

[ pptopat My gdionog Fni Zedg@nd /T &gt cat §gg T igEred 27
and | yophilized [The |yophilized powder of It he
3 Medi chrent9tan be recoftitutled W¥h t|ha%duedd? 165

medi um reform ng nanodi spersion of the present
There WA ¥EQEA 21 [ a ni.str a
ere‘taﬂe(?%g rgggllaéslg; J)fg)ac(l)lﬁa%é ge hree mrorétsse IH{J rrm%@agﬁt}l*e%or% Itatlon 1s c?lemlA?ly stable.
Also, icegp b peg fhatri %PS%QF‘%?fGI‘F mseltt Anvamien gre rphx;smllwble with no substantial
aggregRiOMFHchahbd 16 appedidPedtite GorABlatha bh igagd. Mean si ze | ess than
300 nm they were anal yzed for physical and chem cal
stability. It was obser\k?{q the particles do not
aggregat e upon storage a M)I{)L%tst enperature for about 8

Pharmad&tl§ap c&r@oﬁgﬁy(;f t%nﬂ%%s@@ﬂv it hﬁ2 BRRAGIRP S bR bglb\g\’\ﬁne procedure
ear an inferring that the

n_.o
fortheﬁrg%gaﬁgréqﬁg@gfs&ﬁm %'%1"55‘? ef‘aé'l'p e desired period of
tinme before and during adg tratlon Al so, when a
solution of a taxane derivative and/or other agent s in
e g sci bl gregl JEnt Was [rest ed, 'uantvyaﬁ,/ wpv erved
that 't he solution remai ns physicall ang' ¢ cally
5t abl e|fa@litaxat | east a periaqd of 3 nontlgs W|th no
ST g T cant e T assd the—dru md—T1o
;uggta@faejtefgnf% %gafl on nryphnnnp in n%fqz;wanrp of the
{ or hul Hi=pwtic aciflhe observatidns are ill WstiPated in the
pcom r‘pglyelxﬁmﬁloﬁ&na'@epm.npu sper si on o0p4she present

nvent ]% qan peprovided gs—a kit—ha ||| two—or 1T
R ; 1an0 .

s—for exanple twg container ;mr ein the
fir6t F5Rt4Pner corrprl sing|a sol ution 0 a taxane
er 7 valbeXose @%4p0! ymer and a gs. 100.0

The visual appearance, pH and the particle size of the compositions were observed and are summarized in table
6 below.
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surfactant conprising a mxture of fatty acids or its

salts and sterol or its derivatives or its salts in a
wowrdoesTsrsci bl e sol vent, and a second cont ai NeEPCT/IN2008/000857

conprising an aqueous liquid vehicle, such that on

addition of contents of second container to the

contents of the first confggmgeé or vice versa, wth

mld agitation or shaking, results in the fornation
aod on—of (| Qbickwtions, ; o

sui-tablefor—ntravenrodPPIMhi st rat i on—An—additional
5 ai ner may contain a [Alinpstitraemysotie mansiiesnt dispociiong
forrration of ta Ler
R o e ool e BASARMAP RIS diedin
Hesent i nventi on al so provides a kit “*faving two
containers, the fijrstPartiSizeffwn) conpri sing a

yophi | i zednifior m of the panodi spersi om4and a second
contai ner CQyprising an Aqueous ||qU|g VENi cl e such
hat nrlnr to administration to the p qlpntq1 the
contents of 3becond contaj ner can be atitded to the
contents of §he Tirst coptainer or vice versa wth

n
of nanodi spé#hsi on of the| present invetti on.
KOmoRit&kpRfatuRky t he nanodi spersion of the present
invention to patients in need thereof, will provide an

It can er]cefgggllr @BL%%%&H}%QU&E OF Eh%%&%ﬁtmvg{t%ox ?%IC@'I ﬁcagyggﬁle, \thh no fubstantlal

aggregation oKChANgE inapRsriance Af th formpylationraa starage Prifdnir woené?r@eramre
conpared to the conmercially avail abl e taxel products
such as Abraxane(r), OncexaMpLE9) and the like. The
The coﬁlfpgslltﬁ)ﬁ‘scéf th%r%seﬂtsﬁ\%ﬁtﬁ)ﬁgs J&@c%r%qteg E‘ol&n‘&? otftgklallne%n’ggve is described in table 7
paraneters: 1. Tunor evaluation: Tunors were eval uat ed
below.{ o reductlonAln tunor volume (MmB) with respect to
time in days. The tunors @@ﬁﬁ%;valuated for atinme
period of 42 days 2. Per ge T/ C= (nean tunor

Vot f—drug—treat ed. group—on dayr—Xf ||ca|| lUIIU

V()ITﬁ‘é\gEof drug tredieEde oup on day| X) g"w’ﬂl
Régr €ssijon: Tunor regression in an exp(g gm%'hct megn

t ungrngrgdel s i nportant end points ijn clinical

r eevange—Fhe—+uor FHegreSStHofi—wWasS recorded—as
partilal Fm‘”‘ﬁlf the tunor volune decreased t%%] ess

t han 250 %@éstewnﬁufhtunor volune at the start oksthe
treag mn?gﬁg@lﬁﬁ%@“ droppi ng bel ow a [measur abi0§33i Ze, or

as—eomplete the tumpr burde
i nrpal‘ﬂgab |P@lyvmylpyrrol|done (PVP)K-12 8.33
5 Ethanol 10.0
6 PEG-400 Qs to 100.0

Stability samples were analyzed as described below and stability data is provided in Table 8.

Assay of drug was done in the concentrated drug solution. While for other observations, dextrose solution
(5%w/v) (40 ml) was slowly added to the vial containing the drug concentrate (60 mg drug) with gentle shaking
to get a transparent to transluscent nanodispersion of drug having dilution of 1.5 mg/ml. The nanodispersion
was then analyzed for the following tests: Appearance, pH (Mettler Toledo-seven easy, pH Meter) and Particle

size (Nano-ZS, Malvern Particle size analyzer)
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4. Specific tunor growh delay (SGD) is defined as the
ratio of the difference in tinme for drug treated and

W@ oovongic7ds unors to reach a given vol ume (v) aneCT/iN2008/000857
time for control tunors to reach the same vol unme (V)
wherein the V being a tunor volune after two vol une

doubl i ngs from i RiaABLRs: §tw?iﬂ¥n¥t%}~k§§%m?k9t he start of
the treatnment and Tv being the tinme tor the drug

Stability I edt ed Pre caneétitra@d  gr pups to reach tRenogisy@ion/ Ol UME.
condméf \ val ue val ue was pot achieved in the test or
ef gr eAppeapnotIp [aNdsay| unt iAppdeghcd!d, sangH Val ueaftidRYize (nm)
45) was considerled at|Tv for that animal. The test is
congi dered to bg effigfacious if the SA) par{afiedl drafles | After 24h
nmorg than 1.5. The bofy weight changes \wereg cal qyjated
as (jweight of the apijml on day X- wejght of th

Initial ani malCleancalpigsso |t &7 Chp whlmgktransparantie anidibdl| &9 dayls@) | 160
100 _Vviggousdigiid ; Mwwm#&ow Kapl an Ler

25°C/6%P‘ﬁ‘od P val ues <0.05 was consi dered significant.

AlmMhough,-dd-he eflf9rEacy of thedsanodi spemsmcmmf t fzes 246
pgSent T pyentd uugg' s assesseg—by—the ’Lj%" F;{.ti qg;d 160
pargneters, any |ot suitable or simliar nethod o
t2Mtli ng gy be adﬁibﬁ?ed to det-de-nmine the ¥ fli tcy dfs 114
Fridge 218¢C Nanodi spersion. It was found that the teste
di cpnr siopn—of the present nvention were
elfa}\dl caci 6% as ax&i|fied i ixanpl es | 372 |280add 189, [ 150

t oxi cid-y of thmznanodl speﬂ«sl on of thezpr%ger 109 111

d
- - t
MtIILIUIIdNab uct;qllol ret—by—agant-steringtrhest S.t ©
(gD Mce by |ntlravenobus Rout gd After | 3‘4{5 |El|3e tllcl) 113
RH: Refgtivdymjdityer e observed for 1 h and between 4 - 6 h of
postdosi ng. Thereafter, mce were observed twi ce daily

There v noCdharge @Bkss#yydTphaitiel a6 3nMdritia linférying @t thd foetayigion BOMYmically stable on
storageV\Qllscg I'}tc§n Qef SXQ‘II tLat%ﬁér Wn%/ésﬁgns %ﬁlh?@?éﬁﬁ%ﬁm&%& §S§CQPyOQab%ax1%1 no substantial

ost -

' aggreggll% o c@qng@mgpneﬁrach o%fow}aflmqqé@ram varigps s@r@g gonditions. Figure 4 (a) indicates

a histoprarh hﬂdv@x&ypartlcfe %)ﬂasnmnr&%rﬁﬁﬂxspeﬁhﬁ & @fdal time @hd ﬁgﬁ&: 4 (b) indicates the

udies hav descr i |
hlstogrgng) Xhow'né)(lf lcla S]f%dl?tr beutlon (?tQhet ngQ()edllspersmn o& pgcq'galz(eg exampllerb when stored at room

temperﬁweéqra& &puryy é(h@'@it?teq@@rssn@mtes thaspfercat stopagk gt ro«m Felﬂmerpthlé for about 24 hours, the
mean pRri€S §idtwak NMEA EdnStiht ko whiy e kRSO Bk Adnbiisp2RIBN €,

addi tional aspects are further discussed and

illustrated with refer epceMrE tlge exanpl es bel ow.

However, the exanples are pr esent ed nerely to

A pharthdck gl E@ﬁp%sﬁd?l%f {hB ¥edht iVentRA Q)nﬁm?ig bgGﬁﬁO iDRsFBSH @la%re@d
as limtations thereto. EXAMP

TABLE 9
Sr.No. Ingredients Quantity (% w/v)

1 Paclitaxel 0.15

2 Cholesteryl sulfate 0.01

3 Caprylic acid 0.0125

4 Polyvinylpyrrolidone (PVP) K-30 0.0625

5 Ethanol (%v/v) 2.5

6 PEG-3350 0.5

7 Dextrose (5%) Qs 100.0
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Nanodi spersions of the present invention are descri bed
in Table 1 below. TABLE 1 Procedure: Drug, chol esteryl
waedobagmys caprylic acid and PVP K-30 were wei gh@€mIN2008/000857
accurately in a vial. Contents were dissolved in the
required quantity of absolute ethanol and PEG 400 wth
pmpmah&{ring and by heating at 45C to obtain a solution.

er ou PVDE nbrane
. B olestte& l%\{% ca eprglloclalcjlfi %q/gtl{%)%ng\%aég 33$E]\éyﬁe weél Sal vbal
. t 6het qoeterva flvisbonre élrssqlvwgmFweuesammy@ﬁab@tﬂutd?thpgold)mdtuyhmké Meating at

geﬁtluﬂtlltaelezg%lutﬁntsroﬁtgﬁ&ar ent to transl USCent
er si on. H of ersj c ked

nodj s
. sﬂeug)o}'fp etlﬁ;ﬁ)l 1@?‘1?‘(‘K?étaﬁs grslo:‘v | 8 fl5xtoss, ¥ tlg)a§§(y stirring to form a
Paanbdigpkreiosi ze of t he nanodi spersion is nmeasured by

o Paiitdemk ﬁan§d1%€r51§tni§ L%@l@ﬁ b)( ?QH £ Rter Wtdénefo'ﬂa}lo h& lysual
Epearance icle size of the

TS TE b e "é’g’dtﬁ?fésé’u"\}%&f‘e%he% RYdi %122éaal¥2ﬁr Nap-2S, Malvem Particle
beizosmalyZhBLE 2 |t can be seen that the nanodi spersions
. Ofrhetdax?odﬂfie%i’o% ﬁlée}%é{ &%@Pd‘zﬁﬁe%bpaﬂiﬁll&a' ly stable, with

no substantia regation or change in appearance of
* t Pemkodphaptoxg ﬁ'ae?fhseﬂsmw Sl iptpyialand lmwvléedé?lﬁwbom
The vis@pgpeaindé and THéepaﬁBléoﬂieS(ﬁfethInmdﬁ;&l’mﬂsjeforeol}'oﬂﬁllzﬁth)ﬁS\eas observed
immedﬁ?éﬁgﬁérg%sxgg%bisgérg&r%ag %rr?g%/qlaqlg gtn%l a%g 4??0%'3 atft r S or )ge Ftor?orrtl nemperature
(RT). These prgysygwregesd in T BNNWWﬁ the each nanodlsper5|on
conposition can be administered to the patient. Thus
20 to 80 ng of t he cholesnBLyhosulfate 25 to 100 ng

£
cap y[lb actt—65t9 2560 1)) PVP—atd—abott auuu%

et hanol RﬁﬁPﬁhﬂb gi yen mn#ﬁmﬁ"gFﬁgle aldufartigledz (R

Annan oo b FCvyananl oo 1 E Th
pacHHtaxet—conposttiron—of bxamptes—tto5—Thus—the

conposﬂ? %n of the prgggﬁF“Fﬁwgﬂwpﬁﬂ‘prOV|de@
nan SI EP ou Pa{I{Tl Cres Wl1"ransl &entXa(nﬁé)%/pyErglgUC lll \b/eU;g%nt

exc| pi ent's "co-adm ni|stere
Phaf maggyit G&r COMPISHE L QNS ﬁ’f\o&s%%ﬁﬂ S’ﬁd I'n gxanpl eg
6- 7| bel ow are concentrated sol utions i ch have to be
diRTutoerd tepperen@l tines with a diluent (5% w v dextrose
solution) to obtain a nanodi spersion of the present
It can be 5&ea Hpl thecopaesision oLt BmRTesERS invertipig Physically stable with no substantial aggregation
or chanpéih apBdranéd dfiRUGRuLIEA oh RVERIHON B RoleR Fboﬂee‘irﬁ).@ﬂallﬂﬁd in
ternms of particul ar enbodi nehts and applications, one
Reconstithitiao@llyophilized cake: After lyophilization, cake obtained in the vial is dispersed by injecting in water for

injection (20 ml) by gentle shaking to obtain paclitaxel nanodispersion having concentration of 1.5 mg/ml.

The contents per vial and characteristics of reconstituted nanodispersion are given respectively in Table
11and12 below:

TABLE 11
Sr.No. Ingredients Quantity (mg/vial)
1. | Paclitaxel 30.0
2. | Cholesteryl sulphate 2.0
3. | Caprylic acid 2.5
4. | Polyvinylpyrrolidone (PVP) K-30 12.5
5. | PEG-3350 : 100.0

22



15

skill in the art, in light of this teaching, can

generate additional enbodi nents and nodifications
wowdobostc7gleparting fromthe spirit of or exceePdTIN2082000857

scope of the clained invention. It should be

enphasi zed that the above-described enbodi nents of the

Each vl @8v@ied Bmu@rﬁmmel P2 tcbrs;sélslam Yo hi nma %s%rorf Qﬂ)roxmately 300 mg of

BRSBTS o S SR BB ok gm0
of the d|lyeatr sugl'n@ewgt @n(dptamgo Hto ﬁh@gpmqﬁ(paqbtae@ igffisianh €his diluted composition if
adminibtEER heQtien NG AQGHAIRN 90 Yig of ghoies?erﬂ(%ulplﬁteum:ﬁé 5t Qpdid Jaﬁtand 125 mg of
PVP the draw ngs and descriptions herein are preferred by

" way of exanple to facilitate conprehension of the

[ nventi on and shoul d not TaBLEdastrued to limt the
s¢cope there XANMPEE—6-7 Pharmaceuttcal—conposi tions
of the Feévsgﬂ'f i nvent i orf"'ﬁ’§"€'b°ﬁcent rat ed 5P Yr
t'xa*ﬁ@rtfé?"is\vtat'?“\/e are described in Table 3 bel ow.
TABLE P OCEdUT | p iy 0RLESLEr Yl SulTalgy,
caprylic acid and PVP K- were weighed accurately in
a| gl 84BousaisRE| . ﬁrmﬂtwtrsnMR)erdlplsso ved in e

r equired quantity of —absotuteethanol—and PEG400wth

It can Betshentflal@e EAfbodton REML fr@?nt"ﬂverﬂérgs prSme?iaBle ith no ?uthantlal a%%regatlon
uti o uti on was tere

concentr at ed
and no RGP BBt BRSSO D ? RSl ERB SRR of

exanpl e- 6 I v
cont ai ni ng‘ﬁ%%ﬁhéﬁ‘l%dﬂ%ﬂ%ﬁrwé&%ﬂﬁ b?': ity
Stability sanples were an&iteddd in the form of
Nodi Sper, XtTos¢ solution ( m) was
Sr'lihaavw y adc‘ﬁ 9‘?0 Jt-)ﬁe vi all_cont aj nj {Eet\{tg %AVR)

- copcentrate (60 ng drug EMAMPIQIE']H e Shak(I)MgARMIg’GEt a
transparent to translus¢ent Ihanogisperstori—of—drug
haying dilution of 1.5 ng/m . Nahodi §persi onf'was I
anpl.yggse for the fol I ovm ng tests: Appearoqglce Assay of

m, 1 e\

Fotedo=-seven—easy,—pH-iyeter—and
é 0.01

ga;%’ol(‘??gyléil‘\ig%%el( Kl:ano- zs| MWern| Particle sP?

<n>

gpeéa};lg,gga)c,d descrl bed | n ta{pb]% oelqu\QSTA LE 4 00125
o Rl oy PRS0 quon C BRs HhniONe2s f ef0Phg | hat -
tshiedfaasimul at i on is chenm cad.lgys st abloas7s 0.1875 0.1875
6 |PEG-400 2.0 2.0 2.0 2.0
7 |Dextrose (5% w/v) 100 ml

Table 14: OBSERVATIONS

Appearance initial Transparent, | Uniform | Transluce uniform
bluish tint dispersi nt with dispersion with
on with | bluish tint bluish tint
bluish
tint

Particle Size (nm)

Initial 234 175 237
lhours 243 176 -
3hours 253 178 258
5hours Aggregates observed
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Also, it can be seen that the conpositions of the
present invention are physically stable, with no
wae ndpshsmsis al aggregati on or change i n appear aneer/m¥2008@0857

fornul ati on on storage. EXAMPLE 8 Pharnaceuti cal

conpositions of the invention using PVP K- 12 are

descri bed in Table 5 betxampiline procedure for the

preparation of nanodi spersion is sane as in exanple
Pharmadeutjtal cpaBisEioss of e inversigmare fupire deserivedin Tpbe Hhahd tHe@bservation for various
parametB@{sldbcliRd &l ke @f the conpositions were observed and

are summarized in table 6 below TABLE 6 It can be seen

that the corrp05|t| ons Of TABEE 1% esent invention are

|
S pll_yol cal § a Ci bi € wHHR—Ro—stbstant "k go-ega
r. reaients 3

EES “2™°
¢hange in~appearance of—t+hetormia —6H—Stor
No-24 hours at roomtenpgr EHoH{e :r(at oﬁm%n The EXAMPLE 122
¢onpositions of the prle Lavent ‘on'E%'Wtdl'saf'é‘Ei“
s$ol uti on of taxane derli vat IQPemFtS("'éIE/S"QrI beJI | Quantity|(wv)
b @haditaxel TABLE 7 Stabilijty sanpl égo0were analyzed as5
flesaiésteBeshifa@l ow and stjabi 1 Ty dgga 1S proyided Igoi

'@erglcqmd/-\bbdy UI uru WS uun@saon ttre——co wcnumlgy

, at ha corviaty avtrnan

¢ 'Pi)"ly\{mynp lkg(k?)}&\e (P\?p)IKAW 1) was Q|4z My addedlt ;'1 t hdfz\\06:2/$’a|
(BWFﬁl%ﬁ‘eﬁgét hePPhiRi9¥dncent r at 160 ng drlig) wi 4962

g ehelamigp EREEGGPYRE) get |a transparent to transl uscent

6 néathehi spersi on of drug having dddution of |1.5 eghsas.

7 Thecaenodi spersion way then agabysed for {he Toliew ng
8 gg,gu%se(mp@\ar ance, pH U‘v‘eui Er —JOI edo=-SEVEN E-g%l(,)m'

Noanana 7C Nl 2 1 ol A

| clU Tl ) armtu l_al l.I bl C OI LC \I\IG.IIU I, vl VCI rartTrror T

si ze anal yzer) TABLE 8: S ghjid ity Data of Exanple 9 RH
elative Humidity There was no change in assay of
bacl i t@bsevatipper 3 npnt hs Ek4mMe 2 ng t hat t Fxample 12a
pnul ation is chemecally stable on storage.4.A8 so, it
cAeta Betentiabn t hat the conposi-tions of [the pre$Fht

| ARReAYaneen are physilally stable, with no substanti al
Aggr egdtitizbn or changeC]ie‘ﬁc%l ViaiRER Df ‘f‘l"f@s‘f‘ré?sﬁ‘tﬁ?"alol o

bn st orane at various stor S condit | BHs uscgpigggg@jpaﬁ@g;
{Zlggours at RT " Clear colourless viscous Almost transparent to

ndi ca

<

55)

o)
T @
D
T

N | W N -

liquid transluscent nanodispersion
Particle Size (nm) Clear solution
Initial 146
1h 146
3h 146
Sh 147
8h ' 147

24 h ' 130
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a hi stogram show ng particle size distribution of the
nanodi spersion at initial tinme and figure 4 (b)

w0 pavostees t he hi st ogram showi ng the particl e BC®EN2008/000857
di stribution of the nanodi spersion of paclitaxel
exanpl e 9 when stored at roomtenperature for 24
hours The hi st ogranms gkxgvepi €514 hat after a storage

ure for_about 24 hours, the nean o
Nanoci ey BPoSHIE LA Bl dr SRBNSTRRT! Bhovlent T A b b sid ar
describgdat Tabls 16Pelehe nanodi spersi on. EXAMPLE 10 A
pharmaceutical conposition of the present invention
contai ning PEG 3350 is dEABkE BHed in Table 9. TABLE

SkExepar at | Ongredihits!g, Chol esteryl sulguaitRy (%wRy Y1 1 C
acid| PVP K-30 and PEG 3350 Wa®PMgii@ned | n aE)yAmpLE 14

The ¢ontents of vial werle ssol v

quaniity of absolute etha &ruﬁffmgigﬂg{nnﬂg a%’“ﬁé‘ﬁ’ﬁlﬁd“g/m')
‘| atl 4%@adifakdll a cl ear solfution i 9.16bt ai ned The &BFove
eiTa @hélg‘ste éulH—EtEO” Was added st gy to dextTose 41

sol ufion with qtlrrinn to forma nan dieppreinn

pH of Ofehce"c‘ﬁanodl spersion is chét¥&Y by usjng pH Meter
(MetI Beinc'ﬁahedo seven easy) Par_tl cI e sige of bbes

pav.. H ol A hy | o v/ ZOor
IUJ 1 ld ur\ \%] Uy | | T ol l_ u.llu.l
( DK4 me Olef)?f E’artl cle Size ,&nal lyzer. 66625
IICGIIU ’]EHIH’BI bl OT1 I S I I I tet eu l.lll ldtfwgi U LIII T IIUI afl r'14 5
filter 20 M of the above nanodi spersioh was fi Ig% ed

i Mt o| VEGH*%%nd | yophilized (Virti%). The vjsual 290
appeaDatos (srehhe partijcl e §sz 100 mf he NANOGIsSRAnEs AN

bheof o hil 1
5 beforeyrophitization—wis—ebserved—iwrediately—after

t he nanodi spersi on was prepared and at 24 and 48 hours
The progddpire rforg[leomag@ti(alt of tiggmeompespionsait sane af RiTgxamflh é<SeThgrmgnodispersions so
obtained® WBRBHrh € HarisphrehAR) SandilceReAn@VWad TARLE phidic&Tize P53 nm and 155 nm
nperature It can be seen that the conposition of the
reSpec"b"fyesent invention is physically stable with no
substanti al aggregati orEXAMeBHEAIsge i n appearance of the

10 Pharmaée@tfcgUJO EJ&QHn @ the tp%ﬁg ﬁlvénggn gr%pz;réa b%'alsiﬂg Uhiotes@iol rs%mlbed in tablel18

below. t enperature
TABLE 18
Sr.No. Ingredients - Quantity (%ow/v)
L. Paclitaxel v 0.15
2. Cholesterol 0.01
3. Caprylic acid 0.830
4. Polyvinylpyrrolidone (PVP) K-30 0.0625
5. Ethanol 0.14825
6. PEG-400 2.0
7. Dextrose (5% w/v) g.s. To 100.0 ml

15  Procedure:
¢ Drug, cholesterol, caprylic acid and PVP K-30 were weighed accurately in a glass vessel.
e Contents were dissolved in the required quantity of absolute ethanol and PEG-400 with stirring and by

heating at 45°C to obtain a concentrated solution.

25



10

15

20

25

Reconstitution of |yophilized cake: After
| yophi l'izati on, cake obtained in the vial is dispersed
whooompmes i ng in water for injection (20 m) bRCHEY0082000857
shaki ng to obtain paclitaxel nanodi spersion having
concentration of 1.5 ng/m . The contents per vial and
o Chidrcaftratkddolution \Qfs ﬁrt@&ﬂmsﬁghbap ednm&mc}h&rﬁa&m on are

. ]Ega 9% ¢ scﬁut ?St")ow/ v%s slc()jwl &)ieg to :l'he vlla,?fongémrng ?he c?rh:en-g'pieé' solution (100 mg

con
c@'pqi c@tht geot# shﬁemg tOh@t hmmwardmsste teafsluagspir mpmtrebry at3(g dilution of
wfmpaclitaxel for a 70 kg person, 10 vials of the

ve conp osition c be .t a reconstituted in 60
' %? PR & RN EaR S U TR BT . 5t o
 SPaticlegizerbf tgfamdispersionxsahecketfby article sizElanayzeti(Nanp <@, Malvern).
conposition if admnistered to the patient w ||
The naﬁb@f@ﬁe&ioﬂ c&ﬁboﬂﬂon%‘f this R4S Vo5 Yimo§ Wi Padn€io tRRs1JFEht &d had a mean particle
. fglzpryl ic acid and 125 ng of PVP. TABLE 12 It can be
"% gedl that the conposition of the present invention is
physically stable w th EXAMBBEd@nti al aggregati on and
no change in a Eearance of the fornulation, on stora
Pharmageyticab gompggitjoas gt? the w?ﬂthxéPfﬁ@fegthrlélng E%Am/@lti {Sodjum glycoc olate and
Ursode GMoRAT) iV EEofAMIh BBle19 belolvl Tabl e 13EXAMPLE 12
Phar maceuti cal conpositions of the invention are
further described in Tabyggdp,and the observation for
various paraneters is described in table 16 TABILE 15
SrNpABLE 16EXARPEHEMS. 14 Nanddi sper si RP2BHNE6¥M i ons of
the present invention prepared(lhygdbﬁteﬂg'aﬁﬂnmsm@ﬁil)d and

Pa 17 |r\r\| OAL TARI

stearic acid are descri bed—-n bel 1
The¢ procedure for the preparngA@ﬂ‘%% *ih(,s EXAMPEM_“
IcomPerdifaxdlons is sane as in exanPll® 1-5. [The 0.15
2pnanéedivppelyostholats so obt ai ned wer 8.78| nost |transparent t
3t r aNeodeewisholiaptil had a nean particle sizé of 184lnm ang
4155 Cﬁﬁﬁ’llﬁé@@mr‘f ivel v 0.0125 0.0125
5 Polyvinylpyrrolidone (PVP) K-30 0.0625 0.0625
6 Ethanol - 0.14825 0.14825
7 PEG-400 2.0 2.0
8 Dextrose (5% w/v) q.s. To 100.0 ml q.s. To 100.0 ml
Procedure:

s  Drug, bile acid/salt, caprylic acid, PVP K-30 were weighed accurately in a glass vessel.
e Contents were dissolved in the required quantity of absolute ethanol and PEG-400 with stirring and by
heating at 45°C to obtain a concentrated solution.
o  The concentrated solution was filtered thrbugh 0.2u PVDF membrane filter. .
e Dextrose solution (5%w/v) was slowly added to the vial containing the concentrated solution (100 mg
drug) with gentle shaking to get a transluscent nanodispersion at the dilution of 1.5mg/ml.
« pH of the nanodispersion is checked by using pH Meter (Mettler Toledo-seven easy).

e  Particle size of the nanodispersion is checked by Particle size analyzer (Nano-ZS, Malvern).

The nanodispersion compositions so produced were almost translucent in appearance and had a mean particle

size of 197 nm and 180 nm respectively.
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LIRS) UCDLI

almost tﬁle%?afffafoetrapslv%mal @P“'&%‘%“G‘é’é’g‘é? mean eRTSAE ST HBNE. di 5ol ved

in the required quantity of absol ute ethanol

and

PEG 400 with stirring cEXAMPLE\Eati ng at 45C to obtain

Pharmacutef) ra&mglr@to@@le ﬁeéemrivamon comkdlffin

B&@m z[cﬁtsﬁfjis §e@éri"d£d iPfable 21.

was filtered through 0.2m PVDF nenbrane filter.
TABLE 21
Sr.No. Ingredients Quantity (%ow/v)

1 Paclitaxel 0.15

2 Cholesteryl sulphate 0.01

3 Caprylic acid 0.0125

4 Sodium hyaluronate 0.025

5 Ethanol 0.148

6 PEG-400 20

7 Dextrose (5% w/v) g-s. To 100.0 ml

Procedure:

e Drug, cholesteryl sulphate and caprylic acid were weighed accurately in a glass vessel.

¢ Contents were dissolved in the required quantity of absolute ethanol and PEG-400 with stirring and by

heating at 45°C to obtain a concentrated drug solution.

o  The solution was filtered through 0.2u PVDF membrane filter.

» Sodium hyaluronate was dissolved in Dextrose solution (5%w/v) and was slowly added to the vial

containing the concentrated drug solution (30mg), followed by the addition of remaining 5% w/v dextrose

solution with gentle shaking to get a transluscent nanodispersion at the dilution of 1.5mg/ml.

¢ pH of the nanodispersion was checked by using pH Meter (Mettler Toledo-seven easy).

e  Particle size of the nanodispersion was checked by Particle size analyzer (Nano-ZS, Malvern.
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Dextrose solution (5% v) was slowy added to the vial
containing the concentrated solution (100 ng drug)
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nanodi spersion at the dilution of 1.5ng/m .
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The solution was filtered through 0.2m PVDF
l'%}l%{l of na?ﬁ%\#{%nhy Q’lhy Esquctaﬁplw Tgé xﬁlﬁ&ils}f&god damposmon

t1on

so prodycedypas @lg1eptAaRH UGt inqePearaee andthpda eegn Eﬁ“tf& siZg) PfL?t ?BR (30n),

foll owed by the addition of

solution with gentle Egg&bp g.40 ge
nanodi spersion at the I on of
Pharmagpgtirgliompesition effhepiesent ﬁ@@%@ﬂcoa‘ymms P‘h@‘d'ﬁﬂal\)@?’@e‘“(cl\?é%“f flegpmethasone

is describd i8 Gl \bEIBWEASY ) .

Particle size

t a transl uscent
1.5mg/ .

of the

remai ni ng 5% w v dextrose

pH of the

nanodi spersi on was checkethD{ 2F’artl cle size anal yzer

ad

(Nano-ZS, Malvem The nanodi Spersion conposition so
produaeNowas al nost migraiatsucent i n| appranemcBwand h
a nean partlicle size of 263 nm '

1 Paclitaxel 0.15

2 Dexamethasone 0.01

3 Caprylic acid 0.0125

4 Polyvinylpyrrolidone (PVP) K-30 0.0625

5 Ethanol 0.148

6 PEG-400 20

7 Dextrose (5% w/v) g.s. To 100 ml

The nanodispersion composition so produced was almost translucent in appearance and had a mean particle size

of 185 nm.
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EXAMPLE 19 Pharnmaceutical conposition of the present
i nvention containing polyglutamc acid salt is
wolemoigtsesl i n Tabl e 22 TABLE 22 The procedur e POI/IN20€8/000857
preparation of nanodi spersion is sane as in exanple
18. The nanodi spersi on conposition so produced was
al nost translucent in appearance and had a nean
particle size of 295 nm EXAWMPLE 20 Pharmaceuti cal
conposi tion of the presemPLEBvENtion containing an
addi ti onal therapeutic agent dexamnethasone is
Pharmacgtingk dotnpaitipns o thppreset vl gyntaiigp da2@xel4redescribed in Table 24
nanodi spersi on conposition so produced was al nost
transl ucent in appearancBABFRhad a nmean particle size
o1 OPSN VL 71 RARRCEUT O3l SRRSO |
esert—hvent-er—tonrtatnrg—decelaxe
descr{ bed jPecyatsl e 24 TABLE 24 The nanodléb@r5|or of
this 3xanpl@om&ymmbar ed by the proceduren.@iven |in
exanples; 13 The. manodi Spersion was it cot|or
W t hnpa_bﬂwﬂﬁfgﬁg_ax:m:tgd_a_m:_pa tic gizgl ze{of
172 nm FhePabomplogioijayn(FYEhKdPns 1. 50| ng/ kS of tlhe
docet axels. ﬁgﬁdthe hunan dose of approxinﬁggﬁy 180 ng
-of dogetaxel a—7O0—kgperson,—120—pt—of—the
nanod{sp r &1 408on'003|t|on can be usefl for?
adni n{ st 7afbanost G%)he patient, so thal the le@hpogition
contarned 180 ng of docetaxel. The patient to whomthe
The nanGdipREIG df thisRxandpletwas ﬁe;ﬁoeasmh@rdcsau&cglvkmh stampled]-S. TRQ@hodBersion was

white i ) of caprylic acid,

hit njlcéﬁmn%lgg?gwgghgi{ about a&g%?ze oo rﬁg‘t hanol . Thus t he
HEOSItIOH of the present |nvent|on provid

The conpaaben BEMDAPY el BOL MRSRPII e AStAR dotroT Rtspyipagsl 480 me of

docetaxd Geradaikp ipstoa) 2d mMof the hdnedispertiby @nmpguitivh cantie lusdd dor, adinfnistration to the

patient that theScon osng{' ccﬁ%Q%ﬂdoVn?g (ﬂrrﬁglf‘é%(ﬁ W Fro evgom the composmon of this

armaceuti ca nposition o |Pesent I nventl
examplec'a AR AR of icRolesier bt e |5V of ABICESC 255, 150 mE of PVP and

about 180 mg of ethanol. Thus the composition of the present invention provides nanosized particles with

minimum amount of excipients co-administered with the active agent. Ethanol, if any, is in non addictive

amounts.
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The pre-concentrate of docetaxel according to formnula

given in Table 25 was prepared using pol yvinyl
w@yimwosicdone of different nol ecul ar wei ghts. |PCTER008/000857

found that the increased nol ecul ar wei ght of pol yvinyl

pyrrolidone inproved the stability of the

nanodi psersi on in.terpgaMbLaggr egati on and the tine

duri which the nano-dipsersion r i.ned stabl e.
P AR DRSPS T AL ERBIOL. Tabl e
26Speci fi ed anmounts of dJFARLE ¥hol esteryl sul phate and
caprylic acid were weighed accurately in a glass
vess$iNo. (ngtedietts wer e di ssol ved in Quentitg fawimed _
quant i tX of absol ute et hanol and, L= 4QQ+(IW| Eﬁ'}gt@)r[l ng

EC tnn-nht ot nh o coRreentr

and by II’:ati ng at 4\1\/ COTouoT al T (&8 UTTL CT1T10 al \o v | \@ 1 U\\.:

sol it i on,|Pa%E*eol ution was filter®® thr &fyh|0. 3 PVDF
menty ane |$ddiuimaholestdeX kuifxse sol ufi omsa ( 5Pwod was 0.4 ‘
prepared|{and:: Siowy added to e Vi al,,conta,ning
the—eeneeeé}gélg\gci drug-solution (Jj!rfqrg) "3?! cweg!1 Dv t he

J J
addi4 i on |balyvinglprralideng 0420/ v dext¥®se| sotutifon witH
gentl e sh@¥fhg to get %{EransiJscent ary dirgpersion at
theldilution of 1.5nmy/|M . pH of the nanddi spersion |was
checked by using pH Miketo (Met{l er. To| edo-sgvengeasy).

Par ti-cletsizeof the nanodisper s chegked by
Par i cl e |Bthanel anal yzer (Nano-Z5, &l vgr 9.0 Tabl 6027
- Qogergvat i ons EXApRYkpo24 Tabl e| 28 Specd §i,e¢b anount § of
docetaxet;—sodirumchotsteryt—sutphate,——caprytic—actd

The pr@&ﬁicemltey Mtj &Bééta@yﬁ&é?hihéj%nﬁnw Qvéﬂeilngﬂgﬁi iSnwzﬁ ﬁfi:p%led u;Ii—llihepolyvinyl
pyrm“dgép%gr ated ampunt of al cohol and pol yethyl ene gl ycol

Pl golseile §F'851 ved in a bath sonicator at
It was ©hundgthatl e \wareased gnoketulad Gveighl, ofupdlyivinylapy@rokidene inidV8( & esmbility of the
nanodip%s‘fo’n%ﬁﬁ r(“” e{ggltegatibéang Me %Qm g JIFI& e &ﬁ@&ﬁs@ﬁﬁﬁ ?E&n?i WaBble.
diluted with the aqueous venicl e contai hing di Yerent
additives as given in table 29. The so forned
nanodi SPEXAMPLE 23 sndSCYIPAR AT VE EXAMFLESAV] V SddevISi ze
nmeasur enent usi ng Ml ver pl‘aﬂ?%gi cle size anal yzer. Tabl e

29: Fffect of additives in e aqueous vehicle on
Sthb) [ ity of ighaliengnodi sper|si on Resuidastigf(%wng
part|cle size distribution efthe—exanmptretn—whi
% Hi 5ti di ne, 0.001%bDi sodi um %%5!‘@ i n COMPARATIVE
v \% VI
1 |Docetaxel .6 6 6 6
2 |Cholesteryl sulphate sodium - 0.4 0.8 0.4 5
3 | Caprylic acid 04 - - -
"4 | Polyvinyl pyrroliodone (k17) 5 5 5 10.6
5 |Ethanol 6 6 "6 6
6 [PEG-400 q.s q.s q.s q.s
7 | Dextrose (5% w/v) " To achieve 0.5 mg/ml
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3’ Capryllc a01d 0.6

4 Polyvmylpyrrolidone (PVP) K-17 5

5 |Ethanol 9

6 | Polyethylene glycol 400 q.s

Specified amounts of docetaxel, sodium cholsteryl sulphate, caprylic acid and polyvinyl pyrrolidone were

weighed in a vial. The dehydrated amount of alcohol and polyethylene glycol were mixed and dissolved in a

bath sonicator at slightly warming at 40 ° C, until a clear transparent pre-concentrate is obtained. The

preconcentrate was diluted with the aqueous vehicle containing different additives as given in table 29. The so

formed nanodispersion was subjected to mean particle size measurement using Malvern particle size analyzer.
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TABLE 30The results indicated that Paclitaxel
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shows a h@&)gﬁrﬁ Ehoa/m@ pMHE §zenﬂ§rl:but%9%f Y nan&hﬁ)grgi@rt gt%rhourg @Itl?a

observed tw ce ly t
=96.4 %P?lgﬂtlp& %,stablefnatarﬁ 9f theé nanodlspersmn

record toxic synptons an
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upto day 14. Table 3 1 The results indicate that

Pacl i t axel nanodi spersion of the present invention of
wex@opms7® showed 40% nortality at 90ng/ kg. NOPCT/IN2008/000857

nortality observed with the placebo of exanple 9 at

t he hi ghest dose tested (90ng/kg). The LD50 for

pacl i taxel nanodi sper@dAmmg‘zst he present invention was

t t l f | at
Acute toAgWﬂgtt ?Fnaﬁgglas ar%f"g?(f tg al{]rgs%%][mvlf%tygb i ?f).'}udwge/ IkgnTh .

Testlte,;,@sul ts clearly indicate that nanodi sper si on
mposi tion of the present invention mininizes

1. Comppglopy PlyexaaRID (Hat BY Ui opoy Hatio b deNEPsH GatEriY l?%ml along with
placebeef f ect i ve admini strabl e therapeutic range of the drug

2. Com?ﬁglﬁ%roz te)%ag%% 92\)%%&%1&3121.’5%%% l\vlﬁ{\ %‘S’MOMKE@ %g%/ml along with placebo

and  conposition of exanple 24B were used upon dilution
3. ABRAWKANE Gaiidtédosith 059% sadivim tidorii®wybmg/mal ong wi t h pl acebo and
the marketed formnul ati on Taxotere(r) diluted to

CD-1 mllé)ug’é E@chﬁ“ﬁ&& 16 nglcﬁﬁfn%i Jf Bdl@fg tll? Véll—lgE{eﬁ IchX d%EeHFthé%fm ztr)nmal quarter

Docet axel Nanodi spersi on ace
number 7167 % Gth AJET THSTEY DRIt etho? @vals HBd b AR B e pipgaied © each dos

group. Mi@tEd fréeQia&sstd wateipant ifed® thtoagholitGi Bxpeiimaithlrpatiod Ty ite@E and placebos of

the below! H{gps%eregrdégl steﬁed %X\%noﬁg a$ gucly\g&q%ﬁt ag)?glgltnthe»@i allgﬁ velﬂ%Fé l&hro%ﬁ[% caudal

mce were all oca
tail vein gfgaige 1@5115 gﬁ)gaugﬂ né@lewg@hqdrtté@gr@p@@ggsgnqge Belore injegting, tplé\@qg swabbed with
warm witd? tOdIg1e Gétbldol @esselsU Atotfl Qbse @€ 1 50,7891 250 tsem 330 ﬁhdptbaﬁgeltgowere tested for

» Pac11taxe\{veTno<E1sapgrrs‘rllor\lmkI:‘tS tﬁm ! eijZ) ! J(])%]E %?l gH O_’»ldﬁ ax}é ﬁﬁm% aﬁjvaercf e%tedo ﬁbj R/acebo (Pllacebo of

ve rou
example i} eloggs phP02amd gé%@é(gn@eweéedabt a@h@xﬁl mepogispgrsipn (Brample 9), dose of

250mg/kg Wad ts@4Q for 5@&@5 @ldcaio BEdxhrle 9)1aR4d hosmmﬁg@h@g teibd t’er AmmANE °

es
All these;\@ﬁnuliatlo S }nw gs e\rlc\ag I}lgra\{eg%\f &) élgrl nt%a Véq g%lévilcp 9 %oses w1th a gap of one
hour betweganotthp sp@ﬁ/smeetwn( BéarnpbtenjgdiB) aniRhls evetgoobadrvet Heich idgjlyefert 1hour and

between AXSRoufs Ho@ CRAR:. Aher&X@TRIcE wed BhservlD8hi& dA0 M eBdrl RR s%ﬁt@ms and
ni sterfd i ntravenously to CD-1 mce via. 3 divided

;mortahtydggrg Pl PH*a gap of one hour between two

doses/injections. After TABEE3Dnj ecti on, animals were
observed for 1 h and between 4 - 6 h of post-dosing.

Thedtitemf t er , | Mogecof Redlitaxelbis er vécMentdlite daill y f or LDso
= m

f:-'l||f\/ for 15 ria\/q Rnd\/

——~clinical syl
paciit 81 ght's of "all sur¥i ving animl € were recor d‘éﬂiz%‘ﬁg/'éﬁavs
Nanodiserdo2Nd 14| post -Mbsing.| On_day 915, necropsy of
pg\( i ng anpi mal £50has perforneddand gross pat hol ogy,
(of Exal #1 ia\/
I'T any, was|recorded. Table 32: oResults|of the acute
Toxicity Styidy 350 60
400 ' 90
Placebo of Example 12a . 250 0
‘ 300 0
400 0
Paclitaxel 200 . 20 ' > 250mg/kg
Nanodispersion 250 20
(of Example 9)
Placebo of Example 9 ' 250 0
ABRAXANE® 300 90
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The results indicated that Docetaxel nanodi spersion of

the present invention of exanple -24B showed 10%
wonivagicry at 300ng/ kg and LDO at dose of 250nBRIN20082000857

nortality observed with the placebo at the highest

dose tested (300ny/kg). The marketed fornul ation,

The resuﬂ_samaﬁﬂ &1(1{ ﬁaclﬁzl'k@l\/i@xd)dfs&)%ioﬁ of é&ar@ﬁle ﬁZQ%v@H 9392 QB 1#50at 400kng/kS and zero
e nt

percent m 5{% (1)% at dOéer (gfI 3861'9@?&?% énortﬁlgscg)ﬁetrvel i Vt}é/ ﬁ-te plaﬁebo [g?exagﬁlx q£ at the highest
dose testgd PP D N tilver LDBDIaGeN efcPacHiaxpiarketseetsiTast e (1d) LD, values

obtained Sﬂk&ilﬂé@ﬁhg/‘(? raﬁﬂ«'bl@h@@ resa—eb@ve?eﬁgﬁlzfar\_@dﬁe@mgl ¥abdl %)(Afon of example 9

AR PO BTt L@m@f UL SCP IRy 01 E
observednarhlctdet yp@b@ pﬁmaléldé 9@0mp¢1$hctsu dpse BitedER$mptke). TAa naikereduatieparticle

formulatlml CA@RAE([@'I\I@’q El%@ecy\foilaty%d% &t gmg/ké ead HQI &lé:lrly m\wmhtsl’lanodlsperswn
cies: Mce, Strain: Balb/c nude, Sex: Fenale &
composnté)n 8f %erlggnt(nlsgntgm gmy Re gss é(g(jc apl&q?ﬁ)ﬁreq-wﬁm ma/(léeltf MN% Also, on
comparlsb@(eﬂLIXs(blalBaSﬂ:n)mOHEMSKm aomogition©d riip pesehti imvantdh (H2a mgl’ke) Wlathe LDs,
value of ghrjloﬁédelqoé@ﬂtt'rn{a ﬁ(‘ir{ (9§ 8. 5%@“@% §%tes ﬁ%ﬁt%o r15993006) dlt is evuéent that

et ed orrrualon ,. reconstitute

the LDso yg|ebsegye for Pagtas | qappdispersian 106 e gresentSpveptias s m’t“‘é‘sﬁ’ea%ﬁﬁr the LDso
value of markdi@IA XDInGolttxane deri vative. Dose: 20 ng/ kg, once

daily for 5 consecutive days, intravenous route of
Acute toﬁgw iy i’§ctllta§£l nglnydlsﬁgmm Jf Iﬁg: pbéaé’h( m%ntlmﬁn%qyrages Lgn: 1.

Turror was | npl ant ed by subcutaneous route on the right
Testltemst ank of the aninmal as 30 ng to 40 ny fragnents. 2.
1. Compdshien blexampla\A svera lubed sl dilaioh Mt @exgese 5% vatv ORI ns/imisdlahe with placebo,
125 mB to 132 mB before initiation of treatnment. 3.
The tunor bearing ani mal s were divided in groups
2. ABRAXANE; §'i‘1‘eﬁg“‘6f’t9‘@’ﬁ°da‘ﬁ‘ﬂ ¢higride to Amg/phe ani mal s were
Rats wer@gtlinfitisdd@s @el cl@ises ofifdid@any vehsleddag\s@staa @V ¢ )UABHimM@Garter number

3for5 d%y g\'ﬁ&%&fjna%‘;hegglcgm 5%%%%' AI.SSe {m§F aftsI Ce%naﬁglocagég P Cetaclh%gselg%up Rats
had free acspnp 4 wafertapd &eﬁthrqyghogtrtquperwn@r@rlfwe F@t ity apdiplaggbgs pf the below
doses wekelHaBnishRld iifvenSMRB) as Wich Rith B9 Gllutlo® with 65 veticlél w&gh T&al tail vein
of rat usgg‘ Eg gafu(g)er ne4e e gt?a\éhsedltos a rgr% uateg ?yrr]itngeed B%re mjecgal IaYl was swabged with warm

water to dilate the blood vessels. After injection animals were observed twice daily for 1 hour and between 4-6 -

showed %l o mortallty

and

hours post dosing. Thereafter, rats were observed twice daily to record toxic symptoms and mortality, if any,

upto day 14.
Table 31
Acute Toxicity Studies in SD rats
Test Item Dose of Paclitaxel i.v. (mg/kg) % Mortality
Paclitaxel nanodispersion 60 30
(Example 9) 90 40
Placebo of example 9 90 0
LDso in SD rats: > 90/mg/kg
ABRAXANE® 70 [ 100

The results indicate that Paclitaxel nanodispersion of the present invention of example 9 showed 40% mortality
at 90mg/kg. No mortality observed with the placebo of example 9 at the highest dose tested (90mg/kg). The
LDso for paclitaxel nanodispersion of the present invention was >90mg/kg. The marketed nanoparticle

formulation, ABRAXANE® showed toxicity of 100% at 70mg/kg.
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Moderate antitunor activity was seen in reference at

20 nmg/ kg (optiml 9%/ C<20), whereas highly significant
wW@EDRdovosTeEs activity was seen in Test at 20 ng/ kQr/iNedys/000857

wei ght (optiml 9%/ C<10). Optinmal %/ C value for Test

and Reference was 0 and 13. 34 respectively. Hi ghly

The resﬁt's gl@irl}/l n‘;@JMe tﬁéﬂhil&)&&%ﬁlo@Q&ﬂlﬁ&lﬁaﬁ ofdiR [ﬁiggﬂt) 'ih%t:r{tl@it GhiBiYes the toxicity
Pacl it er Nanodi spersi on Concentrate

ssocagd5y s 4 i SR oY T B prip g e e
toxic thax e exjstiag markéted fonmdletions eeh asBRRNMRARE2S Ant it unor ef fi cacy
(tunor regression) of paclitaxel nanodispersion (of
conmposition of Exanple 93 in nude mce inplanted with
MX-1 tunmor xenografts i SpeC| es: Mce, Strain:
Composi#ibhyfexampleUZHB, webensed fppfrdilugipn’ AgedexﬁeSB 5ueek s 10Rgme sig)yg with placebo
and the w{éd -EMfatu%eﬁQ&Er@{ P“ﬁneg '\{%( dlllOTn%/mi S‘éﬁt Quhjlcgextosa%ﬁpl'[%mcny Study of

osit1on of trose 5% t

Docetaxel N?@qdrwerﬂwe@é rPéﬂﬁ‘?Pé in ﬁﬁrlklélc%ay g piFRAua RPEH MigpressRimatizyd to the
conditiohl of bbtpe:dneﬁkat 3o lﬁan%an/ﬁaartaeldmm cdalsoraysd,e&& Qetedinkify heallth check, 5 male

and 5 femal?é mlce Here gl(kcgtb%raag m V\\I, eé h (Elf%g génép %Htflcfv %ccg X(? ’water and feed

throughqumbﬁ stpryerdridsly T@Uﬁf@mné miaerls werg @fhem'étﬂreii h‘éa‘iei“g‘ﬁ‘f a$ %ua!hwﬂmt dilution
with anytv'alﬁclé‘l fHr ¥Rl cadal AP p&@é@nﬂ&tuﬁhg/%?gaﬁge Heeﬂ]ghtfale&g RS trfuated.syrind€ Before
mjectlonzﬁlé whsnsga‘%be véflrthev\é\zll/enﬁlv%a}er{ :Ega:%t? tg ﬁ?oﬁdgvg a ISA%O§3}’ gos:i.ﬁt%%{) rEgé)gand(goomg/kg
were testyd o Fvgetanel MRIEspotBOTe(EQAMC2AE). Rocehot s hisbrst e [Migebo of example

24B). T}QIetf&HmﬁtrUnmlarS adgﬂms@&ﬁnmemhy&o @ﬁrlam@ma B S 1ded R6ks QB € 8ap of one
e apove

es t ynor S ev uat ed
hour b Sap Bl e A o PR S APE Y LA Pioeen 4 -6 hof
post-dosvglﬁhmﬁ(zm@ weie obsenvestpe taily dor climia@l sympidayand mibhtgitdfat & days. Body

weights 09511 éh?vnql?gﬁﬁudlﬁs &l&p Fe%&’@&lt &ddagsr ﬁplhing thsttJd&mF | 8n aay 15, necropsy of
Resul ts: ni fi cant antlturmr act|V|ty IS seen

surviving gpimalsayas B"r’i@“‘ﬁﬂ F%B(gé?fépf’(‘l"%* Y GB’SW‘(ScSiYP’idFPaI %I/ C<10) .

' Optimal %/ C value for test and Abraxane (r) at

20nmg/ kg dose Vg Qs. %éslﬁ@gfg e 10kt ag%wdye' y. No
significant decrease 1 n VARYY=Y n was” abserved in

Test ifgmy c e ho/ Cont r ¢ Poﬁr%ﬂﬂceﬁéelcﬁi‘n)&ﬁ Mﬂ"?'ﬁy dely®®e. Hi ghl y

CI nnl fi r-nnf nnl o+ Qr‘fl\ll V- \WaS rlanr netrat ad h\

ot TG ToT

| Doceia)ﬁe ‘thggggEelrsilo(na 2?0 Nanaodi sper S pm Concentrate for

(OfEXampe2tHon) at |28hm/ kg in Mx-| Shuman
300 10 300mg/kg
Placebo of Example -24 B 300 _ 0
Taxotere® 80 0
120 10 LD,o: 120mg/kg
160 70 LDso: 150mg/kg

The results indicated that Docetaxel nanodispersion of the present invention of example -24B showed 10%
mortality at 300mg/kg and LD, at dose of 250mg/kg. No mortality observed with the placebo at the highest
dose tested (300mg/kg). The marketed formulation, Taxotere® showed‘toxicity of 10% at 120mg/kg. It is
evident that the LD, value observed for Docetaxel nanodispersion of the present invention is much greater than
the LD, value of marketed Taxotere® solution formulation. The reported LD, value of Taxotere® is 95mg/kg
(Ref: SBA-NDA-20449).
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manmary carci noma xenografts in nude m ce. EXAMPLE 29
Antitunor Efficacy (tunor regression) of Paclitaxel
Wo200088Bper si on (of conposition of Exanple 9) PGI/RNRGE8/000857
Mce inplanted with HT-29 Human Col on Tunor Xenografts
Ani mal s: Species: Mce, Strain: Athym c nude, Sex:
mal e, Age: 6-8 weeks (2®aRfp3)kHuman Tunor Xenografts:
HT-29 Human Col on. Test sanple: Conposition of Exanple
Antitum@ effatady(tuendr ragreskiogax pacbiges! Eé}ﬁ)dls,perﬁ_’imglolﬁ‘bomp&)&@ of E@ampgz/ Rg),in nude
mice 1m8ﬁf\e§vﬂm\/bdl ttuQer%o Et‘sSeCUt ive days i.v., 10 m/ kg bOdy
Ref er ence: ';H Mar ket ed fornul ati on, ABRAXANE (r)
AmmalSo@rPF%%Selchf  Sramgie npdsctsidemtle el Srovesksitf e £ W 8 0.9 %
Human Bodi Xemogriftsovikdebredspse: 20 ng/ kg, once daily for 5

Test sam?Q%o%%ﬁsﬁtlio}é ﬁf }géﬁ{% l%goé@ure ;’l’gl JIE(;%(QS‘JDQ)%%E)MI (b) Or'\]/greket ed
Referencg; dYIqr]&etefd &nnslat@a Mﬁil\(ﬁe rergys\%ltutefi tq2 m@uﬁl@ isqjihl_m cil_oride.

PlaceboTwmplwsnoumtameeﬁmbyvesubcut aneous route on the right

Dose: 20 mg?(n konge{ dail % ? &F)Hggl{tlvg (’?aP'sa ng'av% ﬂuPP Eltg ayatdmlmstrghon 1% %body wt.

gasa
StudyD%ﬂgZe of 130 M8 to 160MmB before initiation of

1. Tunlof @@ itBRkted B sulddndoldRlte BR @eir3 Mk GBS aViEICs d) WgdEd0 mg
fraggng,tgroups consisting often animals. 4. The aninmals
were adm ni stered doses as descri bed above and tunor

2. The famor &gn7lloaeel BrEcatsdp aedign fesrof BgRPEALY bt ™) Refers infjagion of
treatgwt| uat ed for reduction in tunor volume (MmB) with

3. The ﬁ%pﬁ‘eﬁﬁngtaﬁ’imﬁlls Were Hﬂldgﬂﬂgr upr&mlﬁtﬁlfg of tt:rpz[nmﬁi% days .
u j can

The a eugal% weerg gc&mms{tered df)gs asedescrlbed ebove a{n él]ua ?as belo zv.r )

I's seen
100 groups (opti mal %/ C<10).

Results: Significant reduction in tumor volume was seen in Test from day 8 onwards as compared to control
group. Tumors were evaluated in tumor Volume (mm3) with respect to time in days. The data for 42 days is
represented graphically in Fig 1.

Moderate antitumor activity was seen in reference at 20 mg/kg (optimal %T/C<20), wherelas highly significant
antitumor activity was seen in Test at 20 mg/kg body weight (optimal %T/C<10). Optimal %T/C value for Test
and Reference was 0 and 13.34 respectively. Highly significant antitumor activity was demonstrated by test
(Paclitaxel Nanodispersion Concentrate for injection) at 20mg/kg in MX-1 human mammary carcinoma

xenografts in nude mice.

EXAMPLE 28
Antitumor efficacy (tumor regression) of paclitaxel nanodispersion (of composition of Example 9) in nude mice
implanted with MX-1 tumor xenografts
Animals: Species: Mice, Strain: Athymic nude, Sex: Female, Age: 6-8 weeks (20-25g)
Human Tumor Xenografts: MX-1 (breast)
Test sample: Composition of Example 9, diluted with dextrose 5% to 2 mg/ml.
Reference: Marketed formulation, ABRAXANE ® diluted with 0.9 % w/v sodium chloride to 2 mg/ ml.
Dose: 20 mg/kg, once daily for 5 consecutivg days, i.v., 10 ml/kg body wt.
Study Design:
1. Tumor was implanted by subcutaneous route on the right flank of the animal as approximately 2 x 2
mm fragments. '

2. The tumor was allowed to increase to a size of 200 mm? to 220 mm?® before initiation of treatment.
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Optimal %/ C value for the test at 20ng/ kg and
Oncot axel (r) 100 at 13.4 ng/ kg dose was 5.92 and 8. 79
WO 2@pe8Tors/el y, whereas noderate antitunor actiRECT/IN2068/000857
shown by Abraxane(r) with an optiml %/ C val ue of
20.33. Highly significant anti tumor activity was

3. T ﬁﬂﬁﬂ&ﬁlﬁr@taﬁ%agyvelte @ tded lﬁ’g.ehﬂst@malng Bmpﬂimer Si on
Concentr at.e. ection

. TR ek s BRSPS PR s ol A A
nanodi spersion conprising nanoparticles having a nean

Tumor Exglyagion): dymors Wei eBtes i tenas Yalpme () with gesitericp gime in days. The data for

42 days 16&5?@£eht8dg}g)h&amaﬁ Elgzm sci bl e solvent and water, said

Results: glé[lllr El 1Eici?§tsagt?tunq(9' vt Sfrsg n ergt agl{‘i'I f\?ror ee®:%{ou%sg n%lmal %T/8<10) Optimal

%T/C valyie far msrean@mbrmm yat a@ngd«s doge wiag G257l 6. @0 mspdctiselp Nolsigoificant dscrease in
body wegﬁrway@&érveasn Blicebd/GonBétlgtolip as2empred ANHAHD FRGHySHigATicA® antitumor activity

was demglésfrggf léydte?t #WE{%}:&?"{’%}E&EA g%grgrgtze( Zﬁe}ggctlgn ralt yoanggllk\éem II\/l%(-l human
mammarp) braginvee genograidd ih yudaairept abl e salts thereof. 3. A

nanodi spersion as clained in claim1l wherein the ratio

of surfactant to taxangxdsippL¥abi ve is about 1. 5 to 1:

10 and wherein the said nanodi spersion is stable for ,
Antitumait Effe&yt(twinoh oegrasion). of Radligand dias@lispaision (ﬁ&ombaitmdf Egample 9) in

Nude Mﬁj, mgggg&dmr}ﬁt 4 ﬁj}%orcqﬁolnqu%r ﬁﬂ%%ﬁﬁ; ant to paclitaxel

. : erein the said
Animals n%PﬁB%fr MiserS&pip; rf\“i‘y?‘%"c“% P male Agel OoNsrks (202580
Humannaiwdziesqg&rfsi WN22Bumdh@oled in claim?2 wherein the ratio

Test sam\?iLI é&xlgph) t(it{n%?ﬁxa&n leqo&lﬁ%%ﬁ'l del(tisosea;ap HE %/\Tblo and the

e sal d nanodi spersion Is |l e for 8 hours.
Dose: 20gng/ks, qregr gty @pé?@feelﬁwa@am\aulﬁ@aka h?dﬁcwtal m 1, wherein the
Referend®®an si ze of the nanoparticles |s |n the range of

(a) Markatfcp tgrmu C?Q th{Rxﬁﬁ%“&lmﬁQ 9) 2mg)n'il econsu 0 I ?gnq %fl 8 9 ‘%1 SOdl 1{1

chloride.j s sel ect ed from al cohol s, gl ycol s and its

Dose: zod.egmg @Ed d4BBfor pwn%alnlewagmev Ab)&Rl seapRd i ts derivatives,
b)Y M kg[ %c g g#\%gﬁl gﬁcy and conbi nations thereof. 8. A
(b) Markgted Qrgpulality. A8Ftaimed in claim 7, wherein the
Dose: 13viartedqe ondeslailyfbrss @useantivrtdayssivsel ected from the group

study D&RASI sting of al cohol and pol yet hyl ene gl ycol (PEG .
9. A nanodi s sion as clained in_claiml1l, wherein the

l. h)é?s im a'ﬁfd%é{lslé’[cm%?uﬁ Eﬂut@ OEEIF 9% flank féthe ﬂumal as approximately 2
rvahotimm;fegrsencsn as clainmed in claim9, wherein the

2. V\ﬁ'lta Q£m§ Q»l'als' Qh&veﬁ QI) YdlFehse ! t0r°‘ a %9!& gf:ﬁﬁ)dmlfng Q4 50‘&1%139&%5) initiation of

conS|st|ng of pol yvinyl pyrrolidone and pol yet hyl ene

gregest.

3. The tumor bearing animals were divided in groups consisting of ten animals.

4. The animals were administered doses as described above and tumor was evaluated as below.
Tumor Evaluation: Tumors are evaluated for reduction in tumor volume (mm3) with respect to time in days.
The data for 49 days represented in Figure 3.
Results: Highly significant antitumor activity is seen in test and Oncotaxel® 100 groups (optimal %T/C<10).
Optimal %T/C value for the test at 20mg/kg and Oncotaxel® 100 at 13.4 mg/kg dose was 5.92 and 8.79
respectively, whereas moderate antitumor activity is shown by Abraxane® with an optimal %T/C value of
20.33. Highly significant anti tumor activity was demonstrated by test (Paclitaxel Nanodispersion Concentrate

for injection) at 20mg/kg in HT-29 human Colon carcinoma xenografts in nude mice.
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11. A nanodi spersion as clainmed in claim10, wherein
pol yvi nyl pyrrol i done used has a nol ecul ar wei ght in
wo b@opnsmge of 1000 to about 50,000 and i s usedrPCTINZ0E8/000857
anmount ranging fromO0.001%wv to 10%wv. 12. A
nanodi spersion as clainmed in claim1, wherein the
We clainf:2tty acid or its salt is selected fromthe group
consi sting of caprylic acid, oleic acid, stearic acid
1. A na@m@bemoxtcuﬁ;elsﬁ@ Qi pdrticled ha\/?ngl’k':lﬂﬁdﬂlsi:‘zp @S theN3@Snn Higperiedlini dvehicle

comprlsmgaﬁ A dir mﬁscm%oﬁenng&i \ %terS tsat%{]n no, %lcles com dl‘leSlrnlé\é etolr ¥ glf’cé tXine! d‘ér?vatlves a

sel'ecte I‘ oup COI’]S
polymer er}ql@sg@ptéq;t @omprising r@g(tu@p(o)f fattpacids pglts &dlts prsl stgpol gcqs degivatives or its salts.
phyt ost er oI s, bile aci ds their derivative, salts and

2.A nangalsgf:rﬂ?xﬁg meerd éI} cr%allfl?{ ewlbe{)ell g(p tgxanedgeingcl%%ee is éeg?c%gge 8%11 aﬁel docetaxel
or pharmgeentisplly@onsptabie jaltghesdof.succi ni ¢ aci d, heni succi nic aci d,
sul furic acid, phosphoric acid, gI utami ¢ acid,

aspartic aci Qric.ac A _nanodij sper si
5. A mangiP S RS ML PGP B O O LTPR AL LR S Baoauh S o 1
10 and whereia o saitt nancalisparsiap if stabiv farlaolentst 4ho@® 1% W v t o about 5.0
%wv. 16. A soI ution conpri sing one or nore taxane
derivatives, mer and a surfactant conprisSi ng a
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6. A nangdigpgrsion as claimed in claim 1, wherein the mean size of the nanoparticles is in the range of about

10 nm to about 200 nm.

7. A nanodispersion as claimed in claim 1, wherein the water miscible solvent is selected from alcohols, glycols

and its derivatives, polyalkylene glycols and its derivatives, glycerol, glycofurol and combinations thefeof.

8. A nanodispersion as claimed in claim 7, wherein the water miscible solvent is selected from the group

consisting of alcohol and polyethylene glycol (PEG).
9. A nanodispersion as claimed in claim 1, wherein the polymer is a water soluble polymer.

10. A nanodispersion as claimed in claim 9, wherein the water soluble polymer is selected from the group

consisting of polyvinylpyrrolidone and polyethylene glycol.

11. A nanodispersion as claimed in claim 10, wherein polyvinylpyrrolidone used has a molecular weight in the

range of 1000 to about 50,000 and is used in the amount ranging from 0.001% w/v to 10% w/v.

12. A nanodispersion as claimed in claim 1, wherein the fatty acid or its salt is selected from the group

consisting of caprylic acid, oleic acid, stearic acid and mixture thereof.
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13. A nanodispersion as claimed in claim 1, wherein the sterol or its derivatives or its salts is selected from the
group consisting of cholesterol, cholesteryl esters of polar acids, phytosterols, bile acids their derivative, salts

and mixtures thereof.

14. Nanoparticles as claimed in claim 13 wherein the polar acid is selected from the group consisting of

succinic acid, hemisuccinic acid, sulfuric acid, phosphoric acid, glutamic acid, aspartic acid, boric acid.

15. A nanodispersion as claimed in claim 1, wherein the surfactant is used in an amount ranging from about

0.001% w/v to about 5.0 % w/v.

16. A solution comprising one or more taxane derivatives, a polymer and a surfactant comprising a mixture of
fatty acids or its salts and sterol or its derivatives or salts thereof in a water miscible solvent, which on dilution

with an aqueous liquid vehicle gives a nanodispersion.

17. Nanoparticles having a mean particle size less than 300 nms comprising one or more taxane derivatives, a
polymer and a surfactant comprising a mixture of and fatty acid or it salts and sterol or its derivatives or its

salts.
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