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TI TLE OF | NVENTI ON NOVEL | MPROVED COMPQOSI TI ONS FOR

CANCER THERAPY The present invention relates to novel
waea7ioeproved conpositions of anticancer dr ugsPCT/AN2006/000427

relates to novel andTITRERINVENERINI ons for cancer

t herapy havi ng substantially reduced

chenmiGeERAVTPRENASH ¢ IIBNS FORCANCER HHERAPY

invention relates to novel and i nproved conpositlons

of anticancer drugs including but not limted to

| kyl.at i ng _agents, antimetabolites, antibiotic
The pfisfi Bl 8B 3o o3l BT iFRSe G Sane el ahemerrayues. I relates
to ndel Wl ippesidt SomPedifiBie Jor r&@ﬁé@hﬁl&%ﬁ%’a%}goﬂngt Substantially reduced
. mscel | aneous agents, radiosensitizers, platFnum
chemotherapy-inducehsidensfieeies, adrenocortical suppressants,
I mmunosuppressi ve agent, functional therapeutic
agents, gene therapeutic agent, antisense therapeutic

The pageditinvdnyioaselass ko AR ahd iRl & corfRRATI & Ln ALt as including
not oxi n, radi oi nmunoconj ugate, cancer vacci ne,

but nqt miferldp gHkylating aigpret) anfimetahphies.tantibigtio poteancerpgantssplant alkaloids,

‘anthra@%dﬁ‘p?éé,g n%ﬁ%lg. 1té)g{u§ts H%c?x%%sﬁéﬁx%dngx?el}q%%q%@%{, e){"jrl?sfggliqlfegus agents,

novel an cgGnposi ns 0
radiospnsfizerabl yplddanes costdbintion paohiplaxs! antdestRoficakel suppressants,
: their derivatives or their anal ogues, nethods of, )
IMMUROSHOPIISSIYT 8850 HEGEIONg, MAHEIbh wesnl gaRe dhrsapsutic agent, antisense
therapehi@At 12860t ANGRYsiddAt kBALeS Yﬂ}ﬁﬁtcﬁ*,he%?olﬁgf&gls' bh TN munotoxin
. present invention relates to novel and i nproved -’ ’
radioigprposiriigats @hcemvdccmng brterfiragsinteplealtiar alfisyitilak aras, taxanes and
COX_?Lilchq @as paclitaxel and docetaxel, their derivatives or
H%IP 5ﬁalogues, met hods of manufacturing these
conposi tions and nethods of fractionating the
particles in particular size range and net hods of
The pr I c td hi h; LLAONS ot .
a8 INGIENeRIAERN) A A IEER SOIISIAPDS. wicancer aes.
preferafilyl elaxhhes; twick sysepiclitdxg! madiulveetaxel, their derivatives or their analogues,
hepot h .- | nducedal opeci a.. Th onposition is such
methofy o} MR iae diehe FaRiBions, aidompeds B GHing cAMsT pents with these
compddRIvAesi tion. The novel and inproved conpositions of
anti-cancer drugs, preferably Taxanes such as
paclitaxel and docetaxel, their derivatives or their

The p?%g#tgglgk%%ﬁ?ﬁr%la%%l ko '1%%'&;71 %ﬁ u\éag)égve%y%&%ggﬁticfn%r of Sficancer drugs,

rastica
preferabihe riixhessa pyiel ng ugaiitaabio BRE iddcette? P @le@d dbrvadivee ok NB&r analogues,
[ z? range, With substantially no free drug present in
methodt, 8T RS S ACREREUNINR A0EmeAERTIE CRacows g the particles in
articWf@ i Yorlh AL Scdygye Wudpobitions, whi
partiolf &1 ife oa}n%t A r%e&%t[}&%?f @"ga?cl u%a?l?%/ﬁ p%és%féﬁﬁ RN SLER c%mposmons, which
provide reduced chemotherapy-induced side-effects especially reduced chemotherapy-induced-

alopecia. The composition is such that there is substantially no free drug in the said composition.

The novel and improved compositions of anti-cancer drugs, preferably Taxanes such as
paclitaxel and docetaxel, their derivatives or their analogues, are colloidal delivery systems, for
cancer therapy with drastically reduced chemotherapy-induced-alopecia, prepared in a defined

size range, with substantially no free drug present in the composition.
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of cancers in manmal s and newer and newer agents are
bei ng devel oped as chenot herapeuti cs wherein the
w0 e®easen i s ai med at devel opi ng tunor speci f i BCT/IN2006/000427

anti-cancer agents while increasing the potency

agai nst drug-resistant tunors. Further newer clinical
BACKGROUND OF hHd INVENHION ng anti - cancer drugs to

produce i ncreased therapeutic efficacy. Such newer

di scoveries are on going, but to-date chenotherapeutic

A wid@9aMp oS e itanser 2pbhty hovd Beeh ldetdbpdd, tilDaxte ffbblr@atmem various types
the Taxanes are a mai nst ay of therapy for gﬁat i ent

of canegirs i mamaalernd BFWeE Rnd Slewer ?»&emtﬁoqlﬁ Geingadevaloped ﬁ?e@l@eenothelapeuﬂcs
whelexgl{f]ginesg%éﬁjght %18{63 ttﬁg@el V@S@ { @1?1 anﬁlgcgaﬁébégﬁd elgt? ﬁvhﬂe increasing
the pofbhthg agdifst erb@-mldtaﬂﬂtmﬁdlstuﬂ]&Soxemr eﬂnma)b(pmmcokssmvolve combining

i ncl d| nausea,, nyel ppr essi ia, Vv
'mtl-ma% mc&wﬁﬁamaﬁ@ 5%%%%6‘35?% %ﬁc G %S are on-
d th
i 3 R S 4105, 0 0 et
Tahanésha:ermmanmtayt pBelwirapy fomdpaticsts veith ¢ wirey ef feamgers gncluding ovarian,

nce atients. as, it causes r essi on, ss of
breast.Jri SeloRs POSIco B AR IR T omen of

all ages. Sone patients refuse to undergo treatnent

because of the physical and enotional angst that . = .
Howeves dhd vss dfrtbesetandaatherndrugehaye dgemlisniediby. asspgipted fudcifiess including

B . ABPLYENEREA B PRI AR

quality of life of patl ent's. There is thus a pressi ng
need to provide a pe of cancer treatnent w.t ‘
From eingngst eH thyser g dneien arapguIhakREd 2PEe c,(Plahalr loss) due to
SR oAk tients as it
el BHRES 5308 RSB GHL LR AR ARA I LA B, s
causesCRPROSiv,i 1043 @Eélf%hﬁdﬂ&e,ch&ﬂdnmbhﬁhdmnenen amicwouten of all ages. Some

Lit I d docet |, t yral d
patien%&%ﬁ{q@?é( gmg%gp 5&‘;%15@}2%8@5 \%ﬁ\l\ﬁ asgai%gg aqwqtf‘pgﬁlcg}gsb fhat results
from %Hme%@ 19980 P@&E' Mirdiy - loEsaq{a'st ax %ignﬁl&énpol%ﬁhéﬁt@ upon patient’s

have substantial activity, and one or both of these
psychcﬁggnalscoaxdmm atel jt iaccepions pashlanmbtsaing shofualitsoddife of patient’s.

e bR 0S5 BRERTY 0PSB RafRg) Aty et

chemdti@etRiydinfiadBdlalopdcia.i S prepared by semisynthesis,
begi'nning with a precursor extracted fromthe
renevvabl e needl e biomass of yew plants. Taxotere(r) is
\Y | ful
vasa b 0E SRIPcb B S SAMBETAE Ak ot B Byl s s

in the @@mpbéeitibe aadmhethsdsededribeat heﬁmanml&ﬂe_y paxﬂit@rel Ghnﬂ wiocetgxel, as well as
with a diluent |ike et{:anql in water .for

Ll
nature] 9 ranOEESAPIOES (hEoth CHHRROSSF BITBRTTsOWFLPORaRTY activity
Pacht&%y Qﬂ‘(f %c@cﬁx&ﬂ%&@é tsﬂf;ét&ltﬁ[ g@cﬁﬁtycﬁ{t? &he 8f b cﬁfaﬂhkéér &etfs are widely

or chenot hera in conmbination with
acceptréd mcmbpmentsajfdharm ﬁnp hdwhahbrd&t,l lgng, ol oxewah ¢aseingnes.
adj uvant treatnent of

Docetaxel is an antineoplastic agent belonging to the taxoid family. It is prepared by semi-
synthesis, beginning with a precursor extracted from the renewable needle biomass of yew
plants. Taxotere® is sterile docetaxel injection concentrate, available in single-dose vials
containing docetaxel and polysorb;ctte 80, to be administered intravenously after diluting with a

dituent like ethanol in water for injection and is indicated for the treatment of patients with
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patients with operabl e node-positive breast cancer.
Pacl i taxel , belonging to the taxane class of
webh®moeher apy agents has been widely used for PERIN2006/000427

locallyY@ivell Br hidtdsBYieMadkSt ERLEEafled Faitubeofl i &ﬁtcl’falﬁbthéfapbr EAXIOTERE in
and ovarian cancer or non-small cell_ | unqu carcin

combixaisaivdih doxosrhiciniand cyplephosphumiflsds skt [the watwant treatment of
i tax titunor drug, clinical
Pa“en"g%@ % elﬁ%‘@&?u%ymb?‘i ta(ﬂf %‘Ql city, poor

bloavallablllty and developnent of drug resistance are
sufficiently severe that _the need for f Iatiodwf of
Pachtapsale belonsiag thibeitgmne vlass of chematisirry s eRie thap Beqiipidely tsed for many
yealsl e@r%ﬁ& ol €6 ﬁg %dﬁ?’g%ieﬂﬂgn{ @@ﬁeﬁs‘?’éﬁ& b{iétheinscaﬁ%zym ‘Hoﬁ%fnall cell lung
Pt axel I I's aval | abl'e as a solution for
a;rcmdma/ (NSGI‘LGSI Aﬂbﬂgnwahvﬁhl todreenclony petedtiaf ther padisired (ap sEown as an

t ha pbeen wn to oxi.c ef f h. as
antiturp Qg %%PHOEGH%%{‘&WPCI&@? B \§Hir§. & 388?1‘6&1 ARHling g development
of dru%\fersﬁvin@% b QN Bici BJ éetv@?éechatpch‘g fkddl foRFRBNUARAS GIF pHElitAR] derivatives
usi on f and fibrous precipitates are
or analbguevexith beteother ap@np@ sﬁ‘ﬁca%nalddum toxjcidy srvageciper
ext ended periods of time. Additional information
regardi ng Crenophor fornul ations of paclitaxel may be

Paclita&@lu gﬁaﬁo!@C}AQh%éﬁl%Bleeﬁs 3l solldléd @6k Svatemsibatiank Mhicle composed of

2. Recently introduced Abraxane(r), is
Clemophdim ﬂ’xaohamdbqaacshomm baysatdsiic bffectS pichiag Jlﬁulabatallng anaphylams
suspensi_on. is. an albu ound. f or m of
This Crpinegphon FQatee] tmelefign oh bEGuer B rites BpaadBifanidtiifysion fid

and ﬁﬁ?@ﬁsﬁlﬂ flﬂﬁﬁeé:éﬂé G LR sbﬁletcgﬁlpgklﬁ&‘ijs dLQm%rs@&Hg@fdr Retended periods of

er apeut I C response, however it al so
time. Additibes tisfotmatian sigeialing Cemaphos frmulaiond ab paelsaxedinay be found in

ghar{;@' s@g@ﬁ(ﬁtﬁgg&%m(i’oénﬁ) p@ccgﬁgrét ef ﬁ;: ?uleoss, or

al opeci a, al nost always occurs with these dosage forns
of Paclitaxel. This usually involves the |oss of
Recendly éffrooimssd Aprikami@sis psotdingonné phalitaxel partighas | foninestablg)suspension.

e i ARl TS P00 A Bl e o

which Fc’ﬁél? E‘&cdﬂ%@ﬁlr the M ﬁﬁgrodﬁeeﬂf&% 1621111 tHerdpR Qi 3&ponse, however it also
65, 382; 096, 33 506, 405; 537,579; 6, 749 868

mamf@tﬂdto@;cw@sa @ﬁ%cts; suckc g camplets Wit HlOSlSh afeqtipan tqusrioj lgwt REBC count,

fatlgu% ggﬁ[,rs? ?%h g r@aﬁq&lﬁ%é(flh %’%S&I&? fu%qo L IS ? Vdrda(f%)ecm almost always occurs

with ﬂﬁE@b d¥QkY fe¥soiiPatiakélaThiy uﬁ\ﬁll@ﬁn\milmlthlé)loes of eyebrows, eyelashes, and
Ehar macol ogi cal |y active agents (such as the

pubic hzit.ja6 avetlets SeplpgatBacl i t axel ) in which the active agent
is delivered in the form of suspended particles
associ ated or coated with protein (whichacts as a

A nunfea bf Uiz iPagnayenibyrs ardlisthd sgainst danpiodnst Alihrans®, lthess include, U.S.

PatentNamBIp AP SESE g%@%ﬁﬁs,é{ﬁéﬁ%ﬁfq%gp%;?a,g@gggf;ng,gp%pse 6,537,579;
6,749,368 bYF6 398066 | N aqueous

In accordance with the invention in the above mentioned patents there are provided
compositions and methods useful for the in vivo delivery of substantially water insoluble
pharmacologically active agents (such as the anticancer drug paclitaxel) in which the active

agent is delivered in the form of suspended particles associated or coated with protein (which
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suspensi ons for parenteral adm nistration that does
not cause allergic reactions caused due to the
wee@3smeeee2 of enul sifiers and sol ubilizi ng ageneGI/IN2&s/000427
acts a@a@tabdpﬂ’mg a@ﬂipﬂ Dy dsd Mvdioak attbpisitReh 2adb 85 pf
d Numnber ? ‘686 the inventors hgvesdlscovered fﬁﬁiggnnnpmwwed
Tug QEP&%‘Pa‘ﬁfqr‘éqP 15reqde efelivers @F@Eﬁmﬁalbh avateacibsDyble adotiye &’(gbnm én aqueous
ﬁggﬁgﬁ, rm af .m croparti
suspe g S B O B S e 05 S G L BBt e to the
pr esempuﬁ cuslsiiepend scﬂublh'z'ih’lg agenteliké OrentPOShbIoOESin Taxol.
conpri se substantially water insoluble active agents
(as a solid or liquid) contained within a polyneric
In Unﬁs@s{atestpaee pmlums%fsq 58 s
ol ymer crosslinked by gﬁ Ehegrﬁ{éés}lg%rggg%e?&ig e qiﬂ% substantially water
1nsoh}b&mdgummlqggﬂ]3tzatms aMmm teutetieered ibthe f933 of hdéGParticles that are

re rat ar the above nenti

sttt 0 3 s R st B vttt iSHSRESIPHrs Tha eenisa. compositons
complflw subbRnpAIBP dart iDL Hle @ct%éb%eﬁ §| | 0110821 'uﬂfl QO 4RNEd within a

har macol ogi cal ly active a% o in vivo é%‘] rvery,
POIYH@HF éh%tﬂliﬁ)ﬁdbf@ﬁ’p@ Ehﬂlh@ﬁl@gjb jpeevinpgtilde pblymer erosslinked by the presence
ofd1sﬁﬁﬁp[ab1§dsn9 a di spersing agent containing said

arnmacol ogically active agent dispersed therein, and

aqueous medi um cont ai ni ng a bi oconpati bl e pol yner

e of being crosslinked by disulfide bonds to
Umtessgt%eé ifi‘?eahNE]é‘i]?E‘i 2-PoME3F elpinzs & method ff prapeestiontfor {he ahwteementioned

comp(?s:Itg)Elséﬂl tggﬁ“ ﬁfeg{lonc‘ 3 aaﬁ’ﬁcfo‘g&e’ [l.gaé%]ri)do biloﬁ%lpe IO 2}{%111(? Wota substantially water

msolubkgnpha.rmangloghell)p mtlnacageﬁglibﬁllhy vBol d¥ever@leRiid method compnsmg
ein". United, States Patent Nunber 6,506,405 clains

subjec%lgg ALt plgrpomprﬁg@ 2t GsRersing pggnt ézgpwygw@g mldmhanfgaq@logmally active
agent HI4POE& tH3rein, S e%ﬁlteoléi‘% 11?11&9951{@}{&% {]hgg?llnﬁo%le polé/mer capable of

concentrati On of sal It axe
being expeslinkednbly adiswfidd bomdy TsLdostcatndm abddptidrsefer aftiras eaffiehat to promote

I whi ch
o0 8 AR R O LS et s

contaiiiiag deashageicigdali§laciPalighOtefei’OXi City than the
commerci ally avail abl e Taxol conposition that contains

crenmophor. United States Patent Nunber 6, 749, 868
oD i d temin h_.part.,. of the
Ui £SPCDRcR, S SLUELY, SRR DR it o
prlmar(yctumbfs mrwslﬁjjmt(wglchmmne§mghﬂb@ﬂ Runteira@diel of Said paclitaxel at the
ther re g} ate bi pavai | abl e upon adm ni stration
tumor site, él?eh%%batgﬂ e{nlgesuéftwg}a ;que Qcrempephor. According to ‘405 inventors,
their fRARIARES |v@9éhc &rlid¥in 3G gﬁﬁﬁ A4 %‘ heé %;q_%tqe%o%'hp{s Uk Ii]%cﬂtaed cerebral or

nanoparticles coated rotein i'n"coa
neurolegie¢pxicityotha thecrloaBneiclellp aemmbbdl“ebqol cmnpl@ﬂtbrgtﬂia&hﬁ@eﬁnsl &emophor.
t he absence of conventional surfactants to yield
particles with a dianeter of |ess than about 1 mcron,
which is then sterile-filtered to provide sterile
solid fornulations useful for intravenous injection.In
Umtedt Hatea Bateat pamber 6,7481848 adovidessb dm@d]@(vm)y stshem én ivehich part of the

molecd?ds c}’f*p(i’l‘?uqnfcofgegwéﬂgj afcg{;e ettghe%t & r@uﬂcll %(} {he protem (feg human serum albumin)

and is therefore immediately bioavailable upon administration to a mammal and the other part of

the pharmacologically active agent is contained within nanoparticles coated by protein. The
protein coated drug nanoparticles are prepared by using high shear in the absence of
conventional surfactants to yield particles with a diameter of less than about 1 micron, which is

then sterile-filtered to provide sterile solid formulations useful for intravenous injection.
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In ﬂlep?@f"é iDtents IB’élt%‘ilv’leAlabX@

paclitaxel coated with protein (like albumn), wherein
the said protein coating also has free protein
w@az®ooeered within, such that a portion of thePEIN2065/000427
agent is contained within the protein coating and a
partion of the active agent is associated with free
nitferdi iapedwidedpomethod for the ad1n1mst1at1on of
he said

f,
Pacht%géﬂc,%%%és‘@@'l %éc?te <|e r?.%{bLHgln%, qulfn]e ; PIOSIR FOptig; also has free

protemsismmédéﬁitﬁfn tsﬁ@f‘th@tba)jéémén r@f@l{eoa[bu\r&\‘é\g&ﬁ'lg‘ cédifined within the protein
onposition conprises of particles raRging in size

coatm‘ge@%@npgl@lon Qf)@ilen AFtivepagant iig dissopiatit avithe dreasproteds do be available

o g SO 5 R M L R e 0
said phouauﬂ ud/ren’gmmas 1o Qleaser (laniboinl Peiroe, vﬂle@élﬁ @mﬁp&,ﬁ@n comprises of
i nvent ors have suggested reduction in

partlc{ga S4Aging %@Wq Werel bs AP s spesiicalin obiained s dhess |Sm1aﬂyslze particles
can b@Eteﬂlepf‘l%lg@ﬂﬁl)Q &@b@in%?&n ﬂﬁeragg{lgaﬂ# l)kf HRAGL! i% timih Bound drug
onparison to the already availa
partlck:@ r(plbwslms beifigcr lmcmppmmlanﬂtarml)aﬂmwattsﬁ Iviive mlggestefd reduction in
h t, t But none o
tox1c1ﬁ‘er§elelé% Og%%tgﬁ%g}s a &:?r%greoggmg%%gf | % u}ggécagy active agent like
paclitfRDU dehpdrisod t8 tHéiﬁllréaﬁ@é%ﬂm Qo1 WARLMGS ﬁis@s Bpgreﬁloghor and is
conposition is in a specific narrow size r
associgigh gtithralleagir yeastionsand othrengoxisitiems to provi de a cancer
therapy with drastically reduced chenother apy-i nduced
al opecia, which is one of the nost traumatic
But nsmed of ehd abéwe Harents aRE@IbePGH R 2 Theh@b ey tmRdkRAkSg a paclitaxel
lch are related to the commercially avail able
Compﬁitbalu‘ehelﬂ@rthi aﬁ@p@%ﬂl@r 5V dspeditip PoieR tsizahige emddwsl substantially no
I Ve
R Ry S N T I IR Y——
alopeoid, ovlogtaist orewdfathe mosnammarct dSidebfREct ORIl ickRdey paliie Mhefa®bve patents

t he sub tant| ally water insoluble active ent |ike
Whlchﬁé%mlfﬁéa &9 the, gempsereiaiin ayalablp msoduse Abrgsones prids wproduct which

avmds&aaﬁglhglﬁggl] %:cfjrg\c’t%r qzﬁ%sr ag{) Véxﬁ}%sﬁ'g gcﬁer%blgﬁP(%fef?&? Brrowdes a stable,

sterilizad mxmpe(trc)ﬂarren hmmpsrtmmde delRATY SNerd NoORMATbSMtidtR Water insoluble
e of the rirportant si de-effects observed in

active 8BRS POYLRERL BT HLIR FiGVe p Axarlgtion ofinackigntlidstieid of or having
reduce@oﬁﬁé efr€etd g eﬁ@%%y.ﬁh&r hélk REC e %d@%g?gfg}’\@grsA%%ag{%&@ mentions

raxane r ere 1s a researc
under BAIENE INFOR B ATION, tHaifs lasd s @he tfThe irapottart spidCffects observed in
sensitive care-shell nanoparticles of paclitaxel

studie§8f PRtieTS daking Pdraxgae@y B Er epiony peppleteaHair Hyaspt or Alopecia, almost
alwaysBéc%ﬁI%' tl?%{%?axﬁ?e'ol 10: 3058-67, which descri be,

cap Sul I'ng paclitaxel with tenperature and
pH— sensitive anphiphilic polyneric
pol y(N-i sopropyl acryl am de-co-acrylic

There fi Igs@rhcrpreRtRliclionielayedtofudy Pl RermpeaspieoandpBeeayisiyq core-shell
nanopdrBclE® MpIANLRA h! Ghi&Seruldl FLVERCEY Gi?gng APSL, FIOMENELG. 2005 Sep 1;
0es no

10:3058-67, which describe, encapsulating paclitaxel with temperature and pH-sensitive
amphiphilic polymeric poly(N-isopropylacrylamide-co-acrylic acid-co-cholesteryl acrylate)
(P(NIPAAm-co-AA-co-CHA)) to form nanoparticles. This research paper however does not
discuss or mention the methods of manufacturing these particle compositions and fractionating

the particles in a particlular specific size range and with substantially no free drug, such that it is
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di scuss or nention the nethods of manufacturing these
particle conpositions and fractionating the particles
w0 poo/oprt i cl ul ar specific size range and w t hPCT/IN2006/000427
: S r
sutabFy B PRSI SRBSHPE R AP L PR Hbml Bt ARA Bck Qlopecia in
cancecpedigntsher apy- i nduced al opecia in cancer patients.
United States Patent Nunmber 5,399,363 relates to
surface nodified anticancer nanoparticles, wherein the
Unite® &fdté<C PRSnICRRE{bEE $,389380 t eRteds Yo Hurfcs YREA hftfeancer nanoparticles,
anti cancer agent havi ng a surface nodifier preferably
whereithithsh paitielen cioinsisiscesaerdialini e e1ystatlinec patitaneatsagepbdaving a surface

modlfg y 'g%qb?}gg’gh@ﬁ ' n gfgpw éggfarn%ﬁ c'.l.%@fat%aélt aa%e o1%a(ﬁ on lthe: surface to

maintsitiraf agleative avasdedpdrtisie|sizecodriegsi thar @bé@Wa0 sk MEhe use of surfactants
toxicity of the conposition. The use of sg}em fic range

wouldoq-'cseg[aqaqqtlélplge §pxz@d§ ggqml’gyag(tejherpgﬁm@g}{tqopm be use of spec1ﬁc range of
partwfé%??%oo?' l:f?tgx eHJuags o gfoﬁdc%ma 1H$ Ib}’oragéri'igg@e g§ly{n%rs so as to
achiev uctlo

I n Specil cheno
achiewei rdéuceibh én Eped1ﬁd<ehe|nﬁﬂbmep$/ mkioqmlml@ eﬁedﬂ@lﬂt&&duced alopecia is neither
' 363 _.i nvent.i on.

denonstrated nor. predicted fr
dem%ﬁ&é@ﬂﬂ% Presard ol %%3 Ineation “khe spacificApyrign of %&ela to have non-
crosslfted %ﬁc%@dcﬁﬁ@rﬁ SEREQS Bele QAR eHLIAGR Jﬂfﬁ cancer medicaments

crystalline anti-cancer nedi canments “Unite
Pat ent Nunber 6,136, 846 clains a conposition for

Unlt6€ S}Wﬁ[%at? %‘ﬂa@ﬁfé %46“ B\éilg\!ﬁ% gﬁl (réqllt)s}%tg ?orpcﬁgilv!artu%‘gx%c’ﬁta%(el in vivo
compl\i\ﬁﬁ,@%adl'ﬂté&l Q' Blveat M dthaRl of prkBylesd bl a water-miscible solubilizer
ocophérol acid succi nate. Since research prior to

like est@#edi dwcdnccprdm olasiddiucgnate dSin@wasasclf pianib é$46nlgventlon was directed

ol upl.e dru li.ke clitaxel usi 0% cr 0 )
toward B B AT 616 D opeLT iR vEESE "} SIHUIFGOT BHGI0% dehydrated
alcohdl 8&d Bie%@?@ﬁmﬂ@@cfhsdﬁrlsé{fﬂtﬁéb whdrhditidors Wl fhkudich f1hil, is unstable on

unst abl e on storage and causes unt oward adverse

storage @ad chenss Uninayree atyrsse Badidngykence élrrc v&ﬁlé igvendionewas directed towards

prov1cﬁlé%\’\%rr1 tqlz?gqveust?n 0l &ﬁﬁ&% PP%C?% x% f 031 ubl I%giéc? éleo 0 ublhzers other than

cremoFJh@Hto (;‘)E@\H@@f&mulgmoﬁﬁ (Wthdmpfo@é&rwr@ttemﬂ ﬁab!lltﬁandﬂaf@y.e d
ong termstability and safety. PCT Publication WD

2004/ 084871 rel ates to poly(lactic-co-glycolic acid)

PCT mﬁc&%{ W@bef/Omﬂ)wﬁa%s% pvgﬂgﬁtﬁf-“ g y%ﬁh& Qé’lﬁ)oialu%})oly(lactw acid)

encapsul ate a ['ow nol ecul ar wat er-'s
(PLA)JImemgpandlesi dlat eecaptiietedrioy rmcﬂemmrgw gleti and svaidresoduttlddrug and deliver

the drfgia tpeg i WeSH Kot Fy AR AT B CBHE i ABloneed period of

time. BEGEHIESHE Y wRRYE OE WO A8T %ﬁtgp{oeééﬂv@ftm‘g@l BR-molecular weight, water-
wat er sol ubl e and non-peptide drug into hydr ophobi.c

solubldrandy nby-peptids dinigi m@ F:} y phq>bm3q1rag hyonteaqming fteyyith metal ion and then

encapﬁL%%%aﬂggg}(@%fo% §c1 cgdgp gr%) E[Ldf(gg S%r I nt oqalgt%g‘es and allowing a

surfac@é @6 e chdanibed toheo S fatRe OF thd) Paields) Q‘hﬁspaten'ﬂﬂo‘és not relate to or
patent does not_relate to or nmention anti-cancer dr

mentipn prti-panery edmses likg paclierrd ead aihrssdslass nohpigyidge ocpmpo%mon which
has 16819358%%156@1%@%11&&% side-effects.

Research publication published by Fonseca et al, in “Journal of Controlled Release 83 (2002)
273-286 is related to developing a polymeric drug delivery system for paclitaxel, such as

paclitaxel loaded pdly(lactic—co-glycolic acid) nanoparticles, to be intravenously administered,

6
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has reduced chenot herapy-i nduced si de-effects.
Research publication published by Fonseca et al, in
wO deaneel2 of Control |l ed Rel ease 83 (2002) 273-P8BIN2066/000427
' TRL Cr s .
and Wil%l}l%p g%apg gggﬁﬁ@@ﬁ%@lg\g@g@&w@%&xe tﬂ% gg‘}fg%‘d i¥ QEVoid ¥P !icw&se effects
caused dhg/ {0l GetiopheoE ) Beeln, andiin wl)st oo peint atd éscribeal daelier, the particles

.intravenously. adm ni stered, and,whi ¢ch i s capabl e qf ..
obtairefgro0 16" FHGRRFART Ban %5@%%% b Rutigrs e ti@owa@%? gomposition,
whichgl?]ag %V@éesﬁ'ugfaﬁﬁ GL $f ‘é%g&S?ﬁc du8nddosifd RRBO NI cEthas E’?ﬁg&lﬁr surprising

in nost other prior arts described earlier,

advanjrae} dssbasbythe dnventbra descrbedingbis pussehti ingedtions t han 200

ml. The authors have not provided a conposition,

whi ch has no free drug and is of a specific defined
Unite S&fes’ AHSRati¥h INoD 2086003 1 0BL blbin@ arf A S B AMARIARRSs caused by

as seen by the inventors described in this present o
an antitnmenageshwhesein e agenities migpie dayelgnandor sheeho oo poly lactic acids
oo B SRS At ED. DR bG8 GRAFRY oo i
poly 163tk dctdsaRr e theSinkantght ofchad aplivhiion &cd hix@ed eiSpdiaMititdacids that is

a condensation degree of 3 to 20. Preferably, the
produpgddeyupelywerizipg lactidg ia ts presangs ghthectonimeupd ropreseaiadcdy formula (3):

[ Fnt Lovent ' 0 ' [ '
MeNFIE SR ) fert YRR aBh Ractls ar AP AR GBU g 0Byp £ ot Resup.2 each
indepglegtiferepzdsag dnatiphatéc group bearparesetic groop. t he conmpound
represented by formula (3): Me-N(R sup.l) (R sup.2)
wherein Me represents an alkali netal and R sup.l and
It hasRhiUBbed sE&fthat RORPENARN hﬂox" £RIBSE Prodledh bBRABbdiion and method of
group or an aromatic group. |t has thus been seen that .
manufaotueing Sutthegepesitians dangcanaeredipgolikelpablisaxshrdvostaxélond others with
and. met hod af nmanufact uring. such conpasi tions of .
substGHAE SBT APREL [ e P eh-<P B0 i ol gt gade carier
to prd%dehmﬁiﬂgﬁie@%ﬂn?béiﬁoﬁse%ﬁQﬁﬁpﬁiv@@%@iﬁ@cy,eh@ﬁee@f these compositions show
side-effects. In-spite of the various attenpts nad

e .
low cdiafcp] sidet effgntoebprsiadlyt henenbey pewigsss methodls i taduce the specifically

. .| aproye ficacy. . . t hese conpositions show | ow
dlStre%slﬂ?giﬁﬁéea%fegl{Saoefc 32? glc?trb g %gggésgi ally none has provided
met hods to reduce the specifically distressing side

~effects of alogpecia or hair loss. There is therefore a

Thererig tgrafere ased fonpry el At BUREYEHIFROS OB SORBHHPE antifgneer drugs and

td d fiol 12081ty e dt
e 0 BORRLRCI 000 ERLARHRNSls 6 RRL AR S s nd o
alleviatt | thy i vatrieud lelinical isolessftbcisnof die piidie kedWweacinsrkefedt fremulations, most

i rior known marketed fqrmyl ati ons, nost i rtant .

imporgl P e TR T SR S L9°5 AR aT UL preparing the

same.2TEer88E RAth of nBIE RS EREnlO /lrSANBke FhRIRolBciUdbkaubleiad docetaxel,
for exanple drugs |ike 5-fluorouracil, doxorubicin,

pacliteiked.dtsalediativeaehd/onitepnaloguss.der i vati ves and/or its
anal ogues, OBJECTS OF THE | NVENTI ON

OBJECTS OF THE INVENTION
The objects of the invention are —

1. To provide novel and improved compositions for cancer therapy having substantially

reduced chemotherapy-induced side-effects like alopecia.



The objects of the invention are - 1. To provide novel
and i nproved conpositions for cancer therapy having
waasvemri al | y reduced chenot herapy-i nduced  PCT/IN2006/000427
2 siTepretide absell dnldanirGRAToposifions! r REREE ﬁfer%"/ mHihg particles of
I mproved conpositions for cCancer therapy comprising
pé‘F 1638l Qs apficgpcer duigtangd s legat onsaprdanerd wligreim duaito the gatticles being

s@ﬁ’ﬂ W‘rﬁ{l aV\@&ﬁ% P%égle psg%e: P%ggat%' %lnfpiﬁglé)np ﬁr@duces substantially

ese hitn" A Srze
C merbmsd thwmtb&rapi}unﬁﬁlcsdlﬁdé afftdtalike/alopediced
the nduced side-effects |like alopecia. 3. To
pr P‘d’éﬂ éﬁ%l IPRERGY APIEOResS £9lotrICeh ih%fmifc@& described above
t hafeaRy a_@&ti@ﬁ&lﬁr kRedo Qéff? 1 §§ % ta"i'lgiggi n%nﬁfa Yirhd) téle drug being
conposi ti on has subst ant no ree u

beilprgansialy cempletely yssocxateﬂevhéi tite ps]&mar(a) ed VVI th the

(:8). 4. d |
e QIBETF e ol e CEmBRH g HEH g ipacomenrsing patcles of
Ofat Rast! &@%ﬁltl@ﬁ@eﬁ&ﬁig%ﬂcﬁ rleagf bk FoTmal; Wﬁe"f‘ég tH{‘nEanglgs have D10 >

pol yme wherein t particles have D'O
ofgoa%uDS(?Qf) ah@ﬁta?i%l) moond %Y <H0 the tl’ccomnmsutnmnbelng such that it

b r
RS e BemdrnBagy il S5 siiatlopsia 0 5. To
5.pMovirekdde ayedl afd dnpﬁﬁé@&@ﬁpé‘s@t[@fé%ﬂ ¢ABE theape al 8@§c11bed in 4 above
t herapy as described in above wherein the particles

hahereny the partieteshaye B3O _oﬁoamlHSOZd@bwhi)é)ﬁdmmm RIBRB50 nm.

6. 22}{ g@ovﬂ lé(?ﬂ;ae?\ﬁl&j fin g’X’%‘ﬁ} c %ﬂegosm %rb%a\n}gex\'}ﬁgr;lg}tf :qé) a%g}crigéd in 5 above
paihtrend ths phﬂmhas D202 D196 103005 2BHRP00 220 aTDe0E 260 nm.

0 < 260 nm_ 7. To prow de novel and inproved
D%HﬂHQY P aw¥ek grd Eaporpd cRBIPagoRss Qié‘sﬂ@?frrb@éra@rﬁoasedescnbed above

WOBERI HeNB:t ?ﬁﬁc‘eﬁ aﬂ%{efs QB4 fFord %llleegxto rrg K E}SF@“ﬁ%gf HiPtbng agents,

conS|st|ng 0 I ng agents,
aantirhétaldlidesa ratlilblatlc enticepeat sgenfy, phnt alléahhdls dsithracenediones, natural
ant cenedi ones, ., nat ur al groducts rmones, hornone

aﬂliogﬁf) i SPENORSs RATMORE o A2 2R ml?‘%? PRROBA S TR Sadiosensitizers,

phRtihi MeeRamaiifiat sy 6P| RE¥ED corfidhIe @%Eés’aﬁ@l mnunosuppresswe
suppressants, i nmunosuppressi ve agent nctl onal

t Sk pfémﬁoelala@élﬁipgutlcgmwt E@xeetpa@pemlcee@em ansense tempeutic agent,
L@ﬁ s;iltfeg n{“nlag i ?tg{oay%}/orrlggl lgag e 1|mq{1]1|m0tox(%1r1 radioimmunoconjugate,

I eaticer VIRTIREGAR}feERY tterb@RGS Eubéﬁﬁﬁémeaé RixahéSmAGOX-2 inhibitors.
i nterl eukin, substituted ureas, t axanes and COX- 2
8. kR IPH?Vﬂ%r rovegandrignpspwed eranppsiions Axcanersrtesrapy as described in 7 above

CHER HOINARLCaI6e HOSFARY 95 A°RFE) A g i
f pashitactel, duvataxeds 5-diuot@xavilemd(doixkeibicin.

9. To provide novel and improved compositions for cancer therapy as described above
wherein the anticancer drug is paclitaxel present in an amount from about 0.5 % to about
99.5 % by weight of the composition and containing from about 2.0 % to about 99.0 %
by weight of polymer(s).

10. To provide novel and improved compositions for cancer therapy as described above,
wherein the polymer is biodegradable polymers like human serum albumin, poly(d,l-

lactic-co-glycolic acid) and the like present in an amount ranging from about 2.0 % to

about 99.0% by weight of the composition.
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paclitaxel, docetaxel), 5-fluorouracil and
doxorubicin. 9. To provide novel and inproved
w@ewpoed2ri ons for cancer therapy as descri bed BODIN2006/000427

11 WhERLIhBr plaoidankd Sve Qbvelrang imprdvaé koinpasitionsrfeos edticed therapy with a
an anmount from about 0.5 %to about, 99.5 %

b
@ﬁccnw@l}tm%mgn selestpddram éleﬁﬁram P‘?ﬂjlsﬁliﬂ% At Bt a}{%fe@n%f gH sensitive

%
e o Mol B AT (s sone-
d@ﬁﬁﬁbpyﬂ&dlylaigﬁdﬁﬁco whglaﬁndb)t he quohrmlylalsolml,odegr @db’bthefleneglycol
ol'ymers |j ke human s
dmécysaamcke Pt AR IR N R R e
12 r"ﬁ&&‘o@ﬂie do?8] a@xkaq}ih%r@veg é?nltp%ﬁlﬁgﬁ’ By el Yadd¥py B GHErd in 11 above

osition provi de the above novel
asnldewmpﬂxevmtondmpqmlymemss ﬂao}y(Nas@e@p}dmylamydew wded gin an amount

TN N Y A T
pe@Joﬁ{ W’Oa‘%%yz{b%ﬁtr 94, @'% Qﬁh fr R lay o2, §‘%?Ft@ Bydaciont earbyl Q}%Aght of the

pol y( Ni sopropyl acryl am de- co-acryl am de),
p@inypoisitional cohol pol yetliyl enegl ycol, polyacryl am de,

13t %Fpé%\pag %gxrf pplggfo&ee ﬁémg?sr%(lﬁg 7 dcra%(geg Jﬁ@ltah% %escubed in 11

f Qove HHeRdin hhﬁﬂ'e@emée @S tl@&%ﬂd@ﬁ}dpdﬂmﬂbﬂ, ratizles ofttke eomposition, upon
the secondary pol ymer is poly(Nisoprorylacryl an de

uaskseinisiration énmumm%@l dBe1EEeh rl’é PiZet Weat{?ﬂlg G0 ¢BRSi Ut PHginel size in
g}]é)l%%r Y %‘1(89)0 ouP teg 1 {itl sggsa\gr txal %gre t %lebﬁébl‘w Sl tthusf }51%deg targeting

16 4 Jband from about 3.0
ng&%&lﬁﬁrb&uca& chdhothéraprénduoepride-tiferts hk@alorﬁ@ma
rovi de nove roved C t f
14 R PRy G gE PHEN G F ORI EVe TRt TP Faataed in 1 dbove
%héﬂaﬁ fﬁ@ CORPRL ¥R %ﬁﬁ Sos RRlifakeél 1ﬁ3an°§m<51’ﬁh@ ﬁom about 0.5 % to about
conposition, "upon adnfnistration to a
I 9&:5 é&%ﬁdw(dn-lmtmezotgiymmm@m an ppReynt fr@n @b@\@tu 2o to gheut 99.0 %

glo lp?ﬁiqq}%llg %&&ﬁ%@ghlts%gm e f 1glr %i?li%hmgcl %ll St 23 % to about

S%’@t ant bl |ohe” 8HURGE phafmtbaicany - adepielsled excipients, carmiers or a
| de-effects |i ke al opecia. 14. To provi de novel .and

| nqanbmetmbmtbmpoﬁfr@mmbgmf ®P1 Yaiecwbpui Me? ply weizhielcthe seigposition.

15pi8 |pl‘l'(l)_Vé§ epox}Aeﬂ (ﬁmép gy c}gﬁ%ﬁgo%ﬁl §1‘ %ﬂge}}f))érg@a% descnbed in 1 above

YavhBRlny i, donlpaeitios -c@ﬁxpﬁlswqﬁdchtaxablndf)n amowrn feom labDuth @l% to about
about 2.0 %to about 99.0 % an

p@? 3 (R 3B EpHOB R SRR FPReAD opth?ft | onal 9%1()0{?131&8(9@{1011211137 poly(N-
Prr{?g& %lg]]td'ﬂgl(?l £ af?lo ‘%Lro%‘ b&t 2MP¢Eto about 90.0 %, and one or more

accepta e excipients, carriers or
phannaceutlcally acceptable excipients, carriers or a combination thereof from about

0.01 % to about 99.9 % by weight of the composition.

16. To provide a method of making a novel and improved composition as described above
comprising the steps of (i) mixing at least one anticancer drug with at least one polymer
in a solvent (ii) optionally carrying out step (i) in.the presence of one or more
pharmaceutically acceptable carriers (iii) obtaining nanoparticles by removing the
solvent and (iii) subjecting the nanoparticles to particle sizing (iv) removing any free
drug from the composition; the composition being such that it provides substantially

reduced chemotherapy-induced side-effects like alopecia.
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conbi nation thereof from about 0.01 %to about 99.9 %
by wei ght of the composition. 15. To provide novel and
WO pqu7oved conposi tions for cancer therapy as dpCGDIN206000427

[ v [ L4l Iy -

17, T PR AURLELE 0 FIRSLAL B AP 385, pompriage o st of
g//édnﬁgtswﬁng tbrthalmeaml’lﬁalm tHerapeutidadlyt efRcvémmouatbatithe 3idonovel and

pand optio Ni opyl | ami d '

A SCORIME CombIoRE GRaSacL o a5 DR e ACaH et grug and at leas
na{egpo‘?ﬁﬁ NRAELL ﬁéh)la}ﬁc?e% 2Rt 0e 8% &P ITHM 0T abb@ 2008K:& and D90 <
or conbi nati on thereof from about 0.01 %to about
o9t byd wbé ghmpositioh detgnpobi thabdt. hds subbtanpaldy ingefree drug and

nmet hod of ki.ng a novel, and i npr.oved i ti .
deeerruR o Ehsvaty BT et et R e R ot

18! 2850 RN 2 MUthERRE S rOchdtriofheddpyl ©a8dedid-BRMcyBKe alBpecia of a
a solvent (ii) optionally carrying out step (i) in the
prasseniberapy ibrememnmbuadgeinadicatment avitly anliceassr lspgs, said method

carriers. (). .obtaini ; rideCl.s ' :
bR B R PHIOPRESS BobAT 0t and
pi@r[ﬂrbﬁédtegcﬁﬁlids{tgmé icw)npfiﬁ_ﬁ@fphﬂ@é@mf dt rl@@thﬁbimh@.tfcam tdhey and at least
conposi tion; the conposition_being such that it

priPUEBes wheteinibe seriFlesduie & Ozh e Q%%}%bﬂwfu%@dmn and D90 <
Sj - ef i ke. i ; i f
B s bR el ToDEmCIR, PPkiode

step of adm nistering to the mammal a therapeutically

effective a n f e said novel and inproved
SWWQET&&WQE@% particles of at |east one
anti cancer drug and at | east one polynmer wherein the

particles have DO > 8(XrLnb D50 of about 200 nm and )
The piogéht svtBom i dirmdtedHe novetpod impoved edmyogiiets foheancer therapy having

has, suhst anti al no .free.dru nd provides a
S“bSta%%girg PFesi 4 n?ﬁ%%@@@%&%’ﬁﬁ%?%&% !Onduced
side-effects |like alopecia. 18. To provide a nethod
for reduci ng chenot herapy-induced side-effects |jke,
The patsepeinivantidn i dapwed ta pevelpyndi improvethRempPesdesgel Agticancer drugs,

o breat ment . wi nt i r ugs, [ . '
proferg I BN oA Ll EPREE oy B mBeS Ik Rparing gt methods of
treatin@N@iubér pdtichtiewiti tHesaoooaipositidns ipviay addwedpbsmbitenpy-induced side-

conprising particles of at |east one anticancer drug
effectalif alepgcifast one pol ymer wherein the particles have
DO > 80 nm D50 of about 200 nm and D90 < 450 nm and
the conposition being such that it has substanti all
The imporfane asghctigf SlohRYioDHs AiectedNENTIONOTikEng celdudal de}/ivery systems

. invention is directed to novel and inprove o )
like ngrsippBich i ﬁ@?ﬁtlwwgéﬁg%wfa@gﬁ St e st or docetaseD
and af RAUCGH GDEIRLNBIAPYIymBE Be@0that BR- @nliReltRn has a defined particle size
range, wherein the particles have D10 greater than or equal to 80 nm, D50 of about 200 nm and

D90 less than or equal to 450 nm. Such a defined specific effective particle size range provides a

. composition which when administered to patients for treatment of cancer .therapy, has

substantially reduced chemotherapy-induced side-effects like alopecia. The composition is
preferably such that it has substantially no free drug; the drug being substantially completely

associated with the polymer.

Another aspect of the invention is directed towards providing such a nanoparticulate

composition further comprising a secondary polymer, which is temperature and pH sensitive,
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The present invention is directed to novel and
i nproved conpositions of anticancer drugs, preferably
wo b@7pert y sol ubl e anticancer drugs, it's netphoOIN006/000427
ct ' c tient :
and o%ﬂ?ﬂetl " é)slt’i{éelr c }ngfglgc 1tc£'l§¢ Saggézprt]&bﬁee ac%i‘r?&s q0GE PR b other desired
ek01p1€ﬂit§ nBtdte campesitionsc erbvided q&frtﬁaéest svhidhk epéd @pfdhistratibheto a mammal,

nportant aspect of the invention is directed towards
1ncrea5qsdglsgie OEtoq“fOo‘inE%q itgy @pgm@rsyeslyﬁlw andigbout ten times its original size

at the AHAHAT h%,c mdsagm&i otafgehggl Sat otheaﬂﬁﬁ&faefg@ ranﬁr y@:%ténhmy reduced
t axanes (‘eg. pacl |t or docet axel | east one

chemdsh@eipgmadedsl sedqaeﬂfmhkesalolbﬁctmat the conposition has a
defined- particle size range, wherein the particles
have Dl O greater than or equal to 80 nm D50 of about

This A96ntM anthePXMsdioRs 4 AL ofcﬂdﬂhné Guf® Gy MhopavGdhlRe composition
defined specific effective particle size range

compyisieg thtegers elomidsg tat deasivbie tntigager aling rwitht atr leasttame polymex in the

T A A U S ——

as anﬁld@ﬁrdﬁf tegpisntsi 46 Iﬂlviﬂ@el@ln@parﬂfbl%s CRmIEd tlfénsdlﬁent and subjecting to
referably such t it has_substanti al

partlclgrswgng M@t@rll@ﬂbéw@vm@%fﬁwdaaﬁgﬂwﬁ@ llﬁ@ lf > Y 80 nm, D50 of about

200 m%seﬁlﬁ 5] QQSW 1%}{] Ti38h {)B‘tﬁﬁﬁéd né@ﬁ?&xl?ﬁ%s F %ecﬁéhﬁgé pgnl?igle size range are
nve lon TS ecte rds providing such a

furthen anigpeied ite ukmbealc ofrpng iftdeodrug.ur $1l[uhr a comyossiongwhen administered to

secondar ol which is_ te rature, an
patientsgpay: 3?8\%11) g%&l.eéw@ela?ﬁh@@ ; ‘ié‘é?‘legfﬁ&fs yike alopecia.
acceptable carriers, as well as any other desired
exci pients. Such conpositions provides particles which
The pogsemt matentivins isr G @iﬁrettaddowandﬁailoviﬂimgr@mmd of giealanent comprising
0 si.ze.in asna an

adminf gt PN i GG el DE Bt ERlY FORG e RaIm of dgrinoparticulate

compd¥itfdH SicBElihRi@ehd ReAfiod, Renib Eiﬁfvuidsts%b@tﬁﬁnaﬂy reduced chemotherapy-
substantially reduced chenDthera g i nduced

induces side-effeess tlikel ﬁllnpecaﬁl dp@m\adesm ingethadl, &o1t redncing rahpmptherapy-induced

side- 6%18%% 1}&3 %%8601% 8%‘% Ig:ieu%cleﬁ ’éh%?%gqg a§1 %nnglf 191%@90%%{ fr a%}qgltlte\mth anticancer

drugs GyCadhinistigetheOdaid) tﬂdriﬂkuﬁ&aﬂlyeﬁéctl@él &aﬁ@ﬂ)atﬁaﬂatb neoiti@sition of the
presence of a solvent having optionally one or nore

Preselﬁﬁﬁfiﬁﬁﬁ@éut ically acceptable carriers as well as any
desired excipients to provide nanoparticles, renoving
the sol vent and subjecting to particle sizing to
Both thbtf@kgoipapenerhledstriptiongnd tiskefolloethgpdatailed desaiptonl ark exemplary and
DiO > 80 nm Db5Q of ahout 200 nm and <. 45
explarpiarE 2008 RUTTRAG PEPYAE hudepstlaiten o ghepglrw%frneassﬁ%@ed Other
object§ a&ﬂ@nt%ée% LA hhed| SdHBleWiR @e%@adﬂ%rﬁﬁ)ﬁ@i‘en@fo @0Y¥e {I6B& in the art from
dru ch a conposi tion when adfimnistered to patients
the fom\m}ugdie’aﬂsdl Betcaiptipmbf theinvgoted chenot her apy- i nduced
side-effects |i ke al opecia. The present invention is
thus directed towards providing a nethod of treatnent

DETARIED DESTRIPTION OF THE INVENTION

The present invention provides novel and improved compositions for cancer therapy.

Many newer anticancer agents are being developed for treating tumors in mammals, but the
major disadvantage of anticancer or antitumor agents is that they do not specifically and

selectively affect tumor cells; they also affect normal cells and hence produce side-effects.
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adm nistering to a mammal in need of; a
therapeutically effective anount of a nanoparticul ate
W@ wpo6d2ri on according to the invention, whi chP@F/IN20G®0427
Attemlfck‘ bt RRigadnhde R AHE a5k1E RENRLP ey U Rkt SindR: BAd @6drS of these
I ke al ogem a. I't provides a nethod for reducing i
anticanchedmihiomapds tha dile eflagioddo afprove stficageand Ppeaitempss ae being made

o prof3F S RFGP ol TR HAFREBRIRD A LRGAARP el Bovcr,
issue dfReleadTRitsi i§ atill Yo ©bfop €bhoeen, NAlEP Ak hetuedbeere AiTRosddiésest, one such
of the present invention. Both the foregoing general
major gdeeffeqss with cherothrepy beingwlangcigor heir &i‘s-descri ption are
exenpl ary and explanatory and are intended to provide
further explanation of the invention as clainmed. O her
Hair 1038 € @lopeciady anfiagesing side-effostebr ndaviduatssundetdoigechemotherapy. Most
readi |l y apparent to those skill ecfl in the. art. fromthe f
of thef eqrRAIRHEPYI PRHFNIE FXPEBHICE pi iBF o1o8f¥re OF IMFEldo flalr regrowth after
chemo%}_@kl-&?e BERER BT6 %l%f,-réiﬁ SMVENTLENL JN 81 PRESROAIL to experience
Invention provides novel” and | nproved conpositions for )
compleanemvetyh EhamptheMpryyindesd ralepetiada mediculagy reyagiatéingobscagse it s an
evel oped for treati.ng tunors in mammuals, hut. the .
outwai S By SacIRFHSe 10k g AT ST RSP adepse systemic
chemoiﬂ%regﬁ‘?t they do not specifically and selectively
affect tunmor cells; they also affect nornmal cells and
hence produce side-effects. Attenpts are being nade in

the field of drug deliyery.t . :
s G ckhE Bl B SaEhAY Bkl S Bl PREGIANHATAR bvided ove
and infpfBVe@\8npbiitieACHor aaske liftapdt WidiRits aatisioaidngedmdsetfects. The side- -
provide nultiple-drug therapy to_enhance effectiveness, .
effect prefernibly daingethomotipsaDIHoRRRSrSIdertEect Sk aloppeia. The composition of the

i de-effect s, | ' i |
presen SRR APl Tish o e By PR SR e aURLEORO BB

wi th chenot herapy being al opecia or hair loss. Hair

| oss, or alopecia,_ is a distressi side-effect f
The abfnin e SRR bt RS EL ShUTEGHSE b Reted rom i
c BT APYIKRALE N enBX PRELRAESiRs I hBEbioe difRaer agents, plant
gmupa{bglgfeg%%.&l—lallk? rlégr ogv\cc}tnh aftler chém)t her apy take from{gs P
alkalolds, fnthmnérediones)chaswakeprodnesrtagenest hounprast antaganists, gniscellancous

s BSERERSES SR L P b IEPRCBAC P RIRRD s

immuRShPReshi R Q?er@,f fatiohle fharpeutd ddeis,dpamasierageatidi apgnt, antisense
sone patients to refuse system c chenot herapy. Thus.in X
therapawticor dgetde WioBnADskingeef Bhikiprasprmpecigpal; haltiodye ndmmunotoxin,

..lnvention, .th o0V [ :
R B hr e B WD UL, LB, s end
COX-beghibiests.si de-effects. The sideeffect preferably being

chenot her apy-i nduced side-effect |ike al opecia. The
conmposition of the

The group described above includes: alkylating agents, including: alkyl sulfonates such as
busulfan, ethyleneimine derivatives such as thiotepa, nitrogen mustards such as chlorambucil,
cyclophosphamide, estramustine, ifosfamide, mechlorethamine, melphalan, and uramustine,
nitrosoureas such as carmustine, lomustine, and streptozocin, triazenes such as dacarbazine,
procarbazine, and temozolamide, and platinum compounds such as cisplatin, carboplatin,
oxaliplatin, satraplatin, and (SP-4-3)~(cis)-amminedichloro-[2-methylpyridine]platinum(Il);
antimetabolites, including: antifolates such as methotrexate, permetrexed, raltitrexed, and

trimetrexate, purine analogs such as cladribine, chlorodeoxyadenosine, clofarabine, fludarabine,
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present invention conprises of at |east one anticancer
drug and at | east one polyner. The anticancer drugs
wais@i692fn the present invention for cancer thRCEPY20e@0427
n1elca1§t§151§ﬁfeedpécnﬁé%fﬁtﬁ1hea19:f OfR gRRAS,S tpyRthi@he abiAlb@ ifBh as azacitidine,
gent s, antinetabolites, antibiotic anticancer agents,
Capew{@ mat crblehinei ddatrexeteh flasendite.offecsouraell. LEMCIigbgy 6Rd tloxacnablne,

sl GROSE: OOGIRR G R bhy 5551 AR Bctnomycn

mithra@GtRN aeRhtycER mifdkant @S abiffomysinpagsuphnesdines sadent daunorubicin
functional therapeutic agents, gl&}ne t herapeuti c agent
£

(including lipesesw! fponpdcity, Ldogg)émcm {1}1 glingélpgﬁqa}ggledoxombwm) epirubicin,
1darubfcﬂp Qﬁcﬁ O‘[‘Iah’lﬁg?&)g Cle?l?glneﬁnﬁcﬁogy L-a@%@%ﬁ@h@s’é' nd  PEG-L-asparaginase,
I NMUNOCO cancer vacci I nterferon
micr otulbltle pbmﬂel Btabﬁllzblstsutlu hethe Uhrases, ﬁe&kﬂﬂd&nﬂnﬁbcﬁ%&mﬂotm inhibitors
i nhi bj tor The group descr.i bed above incl udes;

such ag the, Vinea aﬁ’é@n‘t’@[’laﬁ?ﬁqa lya}cH@tmeawmemgw qnéin\gp@gllg% Hopjsomerase I
111111b1t911é5§c'1l:ﬂ 3 the éalﬂ tGRELAR, 'h%n&@é%gvﬁxtd' §te<§aﬂc Bn@SogolNoRieBRE 1T inhibitors

rogen nustards sucdh as | oranbuci |
such asymisaq:xﬁms mthmsmde,, ar&lstmmmslb; hemqnbmgﬁélhompne antagonists, including:
mechl ar et ham ne,

andtogii (b eQ ST BuE B ST TAEON GGt RE S feph s bicoluamide,

cyprot&bh& p'ﬂﬁ?ﬂﬂﬁﬂé‘ atd BRLOEReS WedhmAssed A0ABRAZ I Wh as aminoglutethimide,
procar bazi ne, and t enozol anmi de, and pl ati num conpounds

anastrezotsh ea@nQat@gj ﬁnmqstamarand r}q:tmzoha cgs@gpstgpgis. stich as dexamethasone and
satr ap | atin

prednifs: SRHend padf S it PyeshoBRyn B o Rilyaps grlosifene

tamox 8, | 4nd t&eifives, ADIRH @§onibte Candd iaﬁ’@goxﬁﬁttsl fwhaae duserehn, goserelin,
as net hotrexate, pernetrexed, raltitrexed, and

leuprokiqlg. ngndr Exppreling PrGseatingn APdgas JuekoRPregesi§rans; Astate and megestrol
acetatef, P}&cggl&g(gg XY ANGO$h A s l%&féﬁ%%ﬂ% Bfrd 110thPlron1ne and miscellaneous agents,

I'ne, mercapt opurin pent ost at
includinigi ﬁig'eamm arse;tﬁct rl:ndxude galdibog it hh)&isomma_ tledamisple, mitotane,

capecit cyt ar abi dare ate, floxur ne
octreoR g g es HENY, ¢, SR faaioRide AAO DR Siekie caBpRwd fiE g methoxsalen

and sog{uﬁg 1§ner ' %ﬁ (}5{5’{%5%1neaﬁm?ﬂbﬁtklf§0§hcﬁ‘ﬁ§ bRObInSS MYIehul@Stargeted therapy
tirnonycin, niithramycin, mtonycin,

agents n¢loda rfumcmmeal qhezrapeutmggents inshulirn ghn@dlptﬂpymntgu@ﬁlsa@e therapy

st R R R S BRSR TRl B . e oot

and s&@RxaH Gind, gén@aé}éfﬁés‘éioﬁi, m@ﬂdlatb@% lsaéH %’s Mhe ErBﬂﬁ/dIE§ a8t Gldxinoids, e.g..
as L-aSparagi nase and PEG L-asparagi nase, m crotubule

adapalg, y reexetotdniel | z SEBS-ERiORICas 1HG Takwhastingigel jackel and  N-(4-
hydrogpgg?y ret'inaa)&%%l]%l gélie%%ér?) cﬂl&':tlght %éraﬁyc §§l§tst h?nc‘l't'lcﬁnﬁ monoclonal

vincristine,

antibo¥ieH QU&H B RlemtiAPiadO ievaimniab] Bé’tubmiah[ Sorﬂm@bmab tthumetan, rituximab,
canpt ot heci ns, iri not ecan and topotecan, 121
and trﬁtSBJé'@m§Bsrﬂﬁﬂ’é‘§@tq>1mﬁ SRS ﬂ@‘?’@%’@g 0ZQSAHE R I Hgnunmloconjugates such

g 13 lI-ecB%iRﬁ%n%ﬁy aﬁ&IQaﬁ%P gQ&ﬁﬁé&eBlﬁé’élmﬁlﬁ%}a%nmﬁl%ﬂ@ interferons such as

agoni sts, inc andr ogens stch
1nte1feﬁ¢mm§yamlsi1mfemm-amd amcbstt@ﬂemkm rsech amahdasidulog,ed%nlsui@h diftitox, and
cal %t .am d roter | ut.am de

oprelvg Pukl‘éﬁ{l gon fp gheéapy tisr}ﬂfegg%doF a%tu%gqmgg canc%1 cells, cancer therapies
includ@ThO Qe WredrbieBiwieor adjunctive agents, including: cytoprotective agents such as

amifostine, dexrazonxane, and mesna, phosphonates such as pamidronate and zoledronic acid,
and stimulating factors such as epoetin, darbeopetin, filgrastim, PEG-filgrastim, and

sargramostim. Preferably the anticancer drug is a poorly soluble anticancer drug.
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anastrozol e, exenestane, fornestane, and | etrozol e,
corticosteroids such as dexanet hasone and predni sone,
we@siroegens such as diethylstilbestrol, antiestPCHEN2E06/000427

The aﬁiéﬁﬁbe@sdl{@'%@étlﬁ ant  preRhPXAVeBREn id Qﬁ&ﬁéé‘ @fd &?L%twes thereof (e.g.
torem fine, LHRH agonists and antagoni sts such

paclitakelsdocetaicel, anbdesivatives thle@aﬁaml thedikenbvat daes pt)b@@lludep other anticancer

drugs Eﬂélijg S&%} | NS¢ ai gﬁcgpio(ﬁblgﬁg r ? }%}f ae,[s’g:e gtgag y gmm adriamyecin,

cycloph@‘t)ﬁﬁlﬁﬁdéox hétfoati@id, | aslbonh@imh, nespibidid]i Slﬁﬁbﬂn%EQOUﬁlethotlexate 5-
agents, including altretam ne, arsenic trioxid

ﬂuorovqwll icarbORiat R aeaEIUBKRE @@N%aneuh@b‘a%wpmm @toa)ﬁ@de interferons,
(O n
campto?l% ch gﬁegﬁteéﬁcoﬁna%gﬁ%h §f€ fa% ‘éol)tzgdgvg% '@ééégof anéi the like). The
pletenad) ahti-oricer ageht rhfeﬂigmmecho@én ﬁbinotasar&s,cﬁth:momacﬂ and doxomblcm,
bortezonj h. Ml ecular targeted therapy agents include:
themoﬁqm%fﬁﬁé‘gh?mg%aﬁﬁeutl c agents, including: gene therapy
agents, antisense therapy agents, tyrosine kinase
i nhibitors such as erlotinib hydrochloride, gefitinib,
The termattaxsink” r«resyshcbﬂmeimridclsmﬂ)amlbnloamrgfengen@sx diaggls (generic name:

PaChtag‘%a%ES{ég?g%a%gigP%?édj gpo{xSft gfbpﬁof%ggé( :, %-lgsexaleycgbxﬁax-ll-en- |

9-one, 94 @0»?11&0@&1{6” %-Eeré@ét@ 19—'%§’tef\|'\(714h iZR ,3S)-N-benzoyl-3-phenylisoserine) and
hyd roxyphenyl)retinam de; phenotype-directed therapy

Taxoteaﬁg@qmguc nam,q: uﬁxcn@xelmg@kbg@er@lml|Mam®shl@@ﬁata§el and other semi-

synthetllci %}é\{aﬁﬂes Okt {:\%)a%e?mc%axogar?& @flgéﬁé%@ﬁg’descl%%l ﬁxrir?lml?a%%(glound as well,

has a g8H&it @nd ?ﬁbli@d@lﬂ Dariztpg 28 GbrRd tiadel h@hemiaest RTMJIAbE Bristol-Myers
such as 1 t osi tunmonmab, and cancer vacci nes.

SquibbECeInpaIve, if WS@Q@NP%YQ%@P@ deerpenp, eFigmelRdsolfed figg the bark of
the Paégﬁé ﬁrre(azgﬁ aﬁngzds géljvﬁfohg)é 2{ I(Vg% gﬁ%ﬁg‘%ﬁf ?f?’(l)j)é@tt(g ?}Jgﬁ%x@gﬁ, ovarian, and
lung caeesl aewelh as IAIImifbletted) K aposit hemenmag @nksteierR dideetatd), a substance
. .. act agai nst- cancer _cel | s, cer therapies include. th
sumlarufgepaeﬁtapsa% Ipleeceaoes BPalp SREDFY 6t H5aie b rféIaBBWOﬁ’ﬁg by the FDA to
treat adi4hQRIREREAAY 1?ona§lﬁm SelBHGH cﬁ&eﬁrfhit%% 6t responded to other anticancer
exrazonxane and nmesna, phosphonat es such as
drugs. pRavlitixehané dovetazel edy dignigisiad, uarwemusmul But rhgth paclitaxel and -
ors etin, darbeo t rast i
docctapsfbie) RATRT TG e8r b SRBSET recmegh by Poe in water wes
tormul@t@ﬁ 1€ AREA Tus g U e S pRor¥oI (ﬂdy&l@ﬂﬂyhit&i @Rt ©aANERd ethanol as excipients;
drug. The anticancer drag used in the present invention
which jcguseaserinas advarsdeelferss | Mgk ingideaess ¢fe agaphybustiv tiggejons and other
T R e T

nanopENQYatdd ped RaxdlEitifeotabRX stipensivis p)lmt fniro ddcazldln dﬂmc’c |n|amed Abl axane”,
adri anycin, cycl ophospham de, iiionycin cin,
which apoidetbies at ciemophytc V%%tf%tqfe%? ats, 1UtheH%£r 6 & Fyemiophor and

solvenf i"'erlzpc?cp laﬁ%r&' efFUS 'éjv%n (BN, O%B{Dﬂlaf 1the other chemotherapy-

trn, etop 03|de interfer npt ot heci n,
inducef) h&leﬁfeetsl o of wimniquﬁ dre, 1npstritm1u1at1ars1deeﬁff¢ctjelpp®caa ow bair loss. Thus,

i g L AP The B 8t A0 L St RRERL aivances

in oanl%é? rxﬁ’éﬂl&hé} there is still a growing need to provide a paclitaxel composition with

much better safety and pharmacokinetic profile in patients avoiding the most traumatic side-

effects like alopecia.
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the nost preferred being taxanes. The term "taxane" as
used herein includes the chenot herapy agents Taxol
W@ g@ne692¢2 nane: paclitaxel; chem cal nane: PCT/IN2006/000427

The Bodieprafer2a- wpmey sdleclal ﬁorhh@%r@senﬂ-@tdd?t@ pal:ﬁ%x@l‘ though it should be
droxyt ax-11-en- 9-one, 4, 10-di acetate benzo§ te

under§igO0 HE 0 & o pray oxensis o pihe ealﬁm‘@ngqrudgwm@) dafails of which
is proléeat l?éi@wﬁlgep‘a%h{a%epﬁgﬁes&?91?%@%?!)121%03?&&9 Qfl H sen 18\rflention in an

Taxanes like O and
amoufelr ora abowtds5 % fto o985 % Immioln,qmefmnal;cmrmeﬂncdmu @om about 2.0% to
wel | has a generic

sbout S0 tpodt pialfallS G S PP D G800 % by weight of

the comba%¥@lonRTM " (of Bristol-Mers Squi bb Conpany), is a
conpl ex pol yoxygenated diterpene, originally isolated
fromthe bark of the Pacific yew tree (Taxus
I roved b tq. treat breast,
The ﬂlgt\glczlﬁ?gén gelgt?% 24 i)% 45 glazﬁglger%r 13§09%an9 1 wAjhreae qumgrg gther agents in the
preseﬂﬁalmtlols HRYa4Ebe éﬁﬁéﬁ@h&ﬁse cﬁs{a@ﬁféedr%&{dres ReRbP &?ly the agent
mlar to paclitaxel also conies fromthe need
is S“bitﬁgle\}]é(\ﬁn"tqr@@usﬂ s approved by the FDA to treat advanced
breast and non-small cell lung cancers that have not
Th reslgonded to, ot her ngll cancer drugs. Paclitaxel and
 DifSahy HYERtioL) i deReT HECG NETeRH VPR 1SV defiinitionsy tas st Horth herein and
thlougﬂqgﬁﬂﬂlgaﬁlﬁlcaﬁ&q docet axel have side effects that can be
serious. Paclitaxel being insoluble in water was
formul ated in Taxol using Crerrophor EL

L s O TR N —

compdsﬁiﬁndefmdﬁﬁ dfsag iy [vAGER Gredl @Ak ﬂ{éssc%ﬁéj o?'é ﬁfd I mefhcal Judgment
ersensitivity responses were reported

SmtablRé%é HEF Y0 £ORIEG I&W'fbt '@ﬁ rHispeasnef hemapaeinge Iaudi ainmmls without excessive
uced,

a e uspens ntro r
toxmltﬁ Hl%ttl%rgléd (r% , |°§h g\;oqraglgnhgr cqgppls g%p%nmgﬁsarate with a
reasonwbls bbnefa/r3k rattd. vent s, thus being free of crenophor and

sol vent rel ated adverse effects. But even this

conposi tion manifests the other chenotherapyinduced ;
“ baes gt f fs lraupati.c
Ther RSl IRbRyy SR8R. UBTIh bF pbtfur il of RARKI scpipre o desined
therapgiclresudixel ' s good clinical efficacy and it's

recognition as one of the biggest advances in oncology

medi cine, there is still a growing need to provide a
The teRaClpolyx@! a§ Qﬁ&PﬁbﬂeirbeMsttB AHolbcBR! Edliaifi %ei %ﬁlhf?'ﬁﬂ of covalently

pharmacoki netic profile in patients av0| st
attachedrrponaapsramits cradfifidudes Hral@e@el Cbpélcmamd' nd stmspolpmefseis rveﬂl as linear

polym«%%l )% %«?rlmg ﬁf)u Gmglgd g)é)ﬁg iogagdp(oﬁg L paCI ta)fglaﬁ g., random

copolyhﬁrs@ﬂ@jkdﬁq;olﬁnéﬁ had st lc@?dlZﬁlErsd L) gﬁella§s \ﬁﬁdrbsshﬁ[%é@?bﬁqners and
ich is provided her ew t Paclitaxel is presen

Shghﬂﬂ‘i’ 1%1ﬂ‘emé@dﬁé§}ﬂ?ﬁt%ﬁ1agi’ crdinked selymerhvent i on i n an
amount from about 0.5%to about 99.5% by wei ght,
preferably in an anount from about 2.0%to
Term “Biodegradable polymer” means the polymer should degrade by bodily processes to

products readily disposable by the body and should not accumulate in the body and the term
“biocompatible” describes a substance that does not appreciably alter or affect in any adverse

way, the biological system into which it is introduced.
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about 95.0 % and nost preferably in an amount from
about 5.0 %to about 90.0 % by wei ght of the
W@ poet2rt on. The anti cancer agents can be usePRCHIN2065/000427
“Poordy salubled adisedtlictdin Widahs SBQ e £§%ht‘3hé%t J8iil ?tg%‘? R&tﬁl g tl«%? than about
sent i nventign. They may be anor phous, Crysta
10 g, Argue gEabish o kst thap N apgimapl goonh@n@gmnneu s
td 5 T ent ion,

As uH IR, Pidle RORT IR o) Mo GBE e PR oS i e compositon in

diameftexy ammhmdtbﬁCMWEhmi@iagbﬂdbletsﬁ% aABRIZE1S 3felOfhown to those skﬂled in the
ceutlcal y ,acceptabl e" as used herein refers
art, S‘tcﬁ BRgGegstiel Ba?téona%‘%}tm%@m Qm*@,latmmwloscow, laser light

scatteflA éﬂﬂ?fﬁa?&%gﬁ@éc%ﬁeﬁ{gtete%l OHJE {hnﬁ S/ %’ét Ig&sf’s%\lin e?er?tttoH dnicroscope

nedi cal | udgifent, sui
(TEMp i @15 sesmnoig hlerton bmcn:g;somn CSEM) ).l &owﬁmutat@@iﬁeﬁé&llight scattenng

B TN T R T .
Such m%&ﬁ@@pi@ll? PRkt /tHe‘ v‘i}fm’ﬁ@ﬁ‘a@aon 1BRhARE ﬁtfét‘:ﬁ%du\éncy, of discrete sizes

fective armunt refers to an anount

of pargp]f:% aluding primery partcles, dagiegaids mtcba@menamsr stk presé'ﬂi’t&iescrtptlon
0, a_nol ecul e

e pPOLIEL 5 SR LU RSAETS A0 s b

from Lo 9$;, ﬂmﬂ)tatﬂﬁ]l rgRSers tRChaMklatHRNHstHBRId Lo 1@15 "'s‘fze such that n %
rs as well as linear polyners. The term al

(by VQI?‘HE? ggﬁé%) op Srepastietepar yrreler thaniorespel tprtge s3id eizg. Typlcally the particle
s o/ S OPBAYTBES 8508 IR B b i of D010 i
convemlentghhdrgctemstwoﬂe rtéémifying ahe Wiathast tHRl pattile O uﬁﬁﬁﬂmn curve. In

Varioug glil;}%//eggro%glﬂg Etpr.vgnag% egr 7 ag%pgqi@&bgge@; é;ggntgrgr\:\i @E qj‘eer@blludmgtng a ratio
e e

descri bes a subst ance that does not appreciably alter
verse i ol ogi_.cal] system

f.fect .in p
As used hegein, (e fery tﬁf? AR e-’f%%%t SS BRI H| mierary Whedn micron is a
unit of@EAR1R JTRAB Sné-ACvBSEAdLY 6f AGENMAAS sol ubility in water
of less than about 10 ng/m, and preferably, of less
than 1 ng/m at roomtenperature. As used herelfn,
cd " refer to the si 0 .
As uscdRiih” Bofit Sl S B  rionsi R aed B S8 i g willvary

to sombyextmﬂmeﬂiel coneelkt pawhick ites SdedeIramat Waalsss Yeihk tdeBOWRich Qre not clear
killed. in the art, such as sedinentation field

to PefSPP%we ?IﬁH@tY SR gie arpEisenhecontest x Waish éje esedodaopy/, will mean up
to plud 88 %{mtl.ts') 96 §f:9% yﬁ%’ﬁ&ﬂaro{errgy@ﬁl{p ﬁez{dng%ﬁ ?é?pq %‘631 t0%ise of the term

t echnol ogy and sing transm ssron
“aboutiiir cowtextpef this application when used to describe % or amount of anticancer drugs,

carriers, excipients and others except in case of describing the particle size of the particles of the
present invention, wherein, the word “about” refers to a value up to plus or minus 25% of the
particular term. This means that D50 of about 200 nm refers to a particle size range of 150 nm to

250 nm.

The term “Chemotherapy-induced side-effects” used herein refers to the unfavorable symptoms
generated in mammals due to the administration of anticancer drugs. Examples thereof include
hair loss, myelosuppression, vomiting, digestive tract disorders, hepatotoxicity, nephrotoxicity,

cerebral toxicity, —cardiotoxicity, pulmonary toxicity, stomatitis, dermatopathy, and
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(TEM or scanning electron mcroscope (SEM. A
conveni ent automated |light scattering technique
weepoye7a Horiba LA | aser |ight scattering papCT/eN2806/000427

neu1ot§9h@i%/ an@ Néesl Ad Snpidvad ddeiposition Jeehrdanaky $he present invention is
pically presents the volune fraction, normalized for

refexafoi/ quidey forgnhiiti etreduningeiaiplosher picieaia), igmong disgforementioned

s1deefPecEs"ary partl cles, aggregates and agglomerates. In the
présent description the particle size characteristics
frequently refer to notations of the Dn type, where n

« a nunber fr this potation prese

Alopesiar At Lo Teiemen io heieings PPl Sl Gl kit atppegia, which

would @f&‘xa eoéhy 'ﬂ%h *?@1%'01% i9%helHR8: H@Eﬁdu‘&l BS uRd2sts OB the 1RBFo ik les on the
e sald size. yplca y the particle size is

head hawxqotl&sistetdsn groBitlOrat®Ad (itsegtowth) perrd Bdong.aduee this Imigher biological

i G L RS0k B B SONEEL SO e cstions it bod,
the haiP %f%al &S| ls@cﬂ? U Sisbdmld faranﬁwnwr diuBs Ye%ﬁlti%%ﬁn AsP@haze to the hair
his invention the particle size distribution is
matrix netls dw, the rl@ﬁefcébﬂys h(émsn@eaﬂy,athp ogrgwt}[)@(ﬁ /IBiromefriy el functions is

N RT3 OB A ROy i e oo

atrophic/halr, refers to nanoneter, si ze Iess than 1 micron,
wherein mcron is a unit of neasure of one
one-thousandth of a mllineter. As used herein,
Tiep Y I 340
Ealhels%%?ljfbttsl rt;cwt 1%1@‘@?‘%5 g%g 1845 f’a‘as&?’ d\ﬁ’&f gos g@én%@tg)e(ﬁgg 1ﬂé’}{u¥ed admlmstenng
combifmiohesf anticadeec Rirugs Mﬂthjaﬁdantzlgonidn,e bh)ckn'g lbk]@d ﬂbwt hte the scalp,
termwhj ch are naqt er.sons ordinary, skill . .
intraariepia] ERBIEGPD GHAL HBTEQM RS 0 (RFHE IR have MGtigEd by sgnifiant
effect tlﬁ%\:g Art’{@n]l gt IR ad%e&‘@n&d@ R4S pREedT il b Ho Uchfel€ this task via safe,
ar term i's rreanlngls applicable to use of
effecthjelrm;ﬁe and abowg!' 'teqhmquont ext of this application when
used to describe %or anobunt of anticancer drugs,
carriers, excipients and others except in case of ’
A syst3886d bid Hgtaﬁék? sy fGlaflo®d ensitionCeddiprisingd &8 afficahbe drug and at
present invention, wherein, the word "about"” refers
least oae palymesriip & parfrustecformitayasledsyeprising 4pe rery yreil fmdmg that the

phys108§}e{1}1%a;[zaci?rgg‘?<? gnallﬂaﬁq{ %@‘8 ﬂ%?e%%i@é%%é?ﬂﬁg&%ﬁ rd19 ifproviding a

composkdog Tt hpicaPtheta ES* weigdrediichd- sdd effdess' likes sldpduda. dt imcheibepaticle size,
to the unfavora

le s s generated in
e ks Sahens Senste o o e IR G4, o
molec%lgxe ?%fh t {ulﬁgeﬁgl idn, C?ﬂ?%norﬁg g? URAT @S RN of WRHTEH bBgicle size in

ract ot oxicity,
diamefRe rdi'ue of o mioktyimmetaebfaatory, bas bemlystudlad i detaikic theypmsent invention.

When o Ebo o e Bt Sl & e EAPRURAEE M peppiserd o o
metho@©f %chféﬁt tPa i REIES £ BnckiMheRbY Offe isgidrdoafkitioh ndergoes selective
provided for inhibiting or redu0|ng hair loss (or

biodisaibuperisagh tatohgrevidesameres egatingriewatdsdiitee pf agian and substantially

reduced side-effects like alopecia.

Particles in the nanometer size range is reported to be in circulation in the blood when
administered and retained in the tumor epithelial cells due to the leaky vasculature reaching the
tumor cells but it is also reported in the literature that particles larger than 200 nm diameters are

preferentially recognized by reticulo-endothelial systems (RES) of cells and hence is targeted to
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 compesiigs fapfange

"Al opecia"” or Hair Loss referred to hereinis
preferably related to drug induced al opecia, which
wowewrdedarrage the hair follicles in the body. PCT/BV200d/@0427
or ganp @udl‘l%%lé 1i0Qd 1 Qtspwéﬁ Elﬁiﬁgaﬁ@&kduﬂtﬁ% 8 thd ﬁg@ S@cgfe%‘?o\(/@d from the
fastest gro rate and its growth perio
blood ctueu]mon i majoir qphﬂ |(9(}2%b) bbide cahosysteing mjgctcff infiagertoaily generally is lost

to the oG AUl S SY et Bt X aPbess JArae iehend spleen afer

opson%aﬁbﬁ’ hys pBotSing ﬂeEEn@ hotRNbioeaNaRandr TEsE besIHidatiBe b removal of
the damage to t hair matrix cells in the hair

nanopagiculats égig mm&ﬁg@hﬂm ;bodr he tlyy varenugteanphagomntie system (MPS), also

knowl(feI | feupe hlg) ?dot ell EJ grgtgg (lgl%%)t hﬁ &nailrdre%fja ﬁn élrlag ullt %b%tacle in drug

talge’dﬂ@e Iﬂ @ﬁéThl@iElea(fGL@féﬁlt Nahedcienc&ados e, AL-b& RS nfe@fioned that particles <
inhibiting hair | oss caused ‘due to chenot her apy

100 nnhwith derdrophidiiei suifecesrundgr g@@ﬁtﬂlatmelyolﬁsmpsamzah@mm clearance by RES

uptak% a%nrc):e otr%{' fatguf g{tb?egﬁ{%égﬁﬁs ﬁ‘i? .gfa]f(%:b etter an (fifefl ow%}tl%%l&ﬁ&l compositions

have foRi@ddh Ed‘l'ﬁfgecdlﬁiﬁd@mch@\bﬁt}p avtldedelawyl ﬁh@ﬂhf &Mébly below 200 nm
effect till date. Attenp as, been nmade |nt present

or 109 mye i ikeep the aaé"ﬁplé%éntthﬁ §n%\a§twn« iagoid dpedng éaf%dtpi b RES and target
Vv
towargéeftﬁgrllq? gggg?i@ élg %s{ 9/12 @E%ﬁﬁl%ﬁ d%gﬁ:%él?{t)lﬁﬁ%% n%aﬁﬂﬂes are kept at anything
belowahtmicsnge erefelabig mhﬁbv@[OOImﬁ&hamma Wﬂhg&ﬂﬁﬁyl&ﬁscﬁmclude part1cles below
rticul ate formrevealed g surpris and yvery useful
abou’fﬂ%rfapﬁa digmgten hewahpet KSeHEARSCH a%@? @F%@ Wﬁ@ ffEomnts (Rpt particles

belowlbolf] ?O RA Hdrfle8Rs @I!ll'el\,{al ﬁ?ﬁﬁﬁﬂ lSldo'Mf)fllﬁﬂEs [Phi8n ] 'aﬁd hair roots and thus

provi ding a conpositio cancer t herapy
such greideaned dmgjesmahﬁmgt mtwlkemuldpmma chdmothmpmka:mced side-effects like
cle s shape surf ce characteri.stics

alope<f) 1 k%’h% rqsg ﬁl&p‘be‘m %r ﬁ%ﬁl{)p S0P t un%e Inaﬁlf)vasculature is

d1scorﬂﬁﬂoﬁ§ 'elh&'hlghw g8imea¥R UnE onfaIV@Fatgé Offe cARYhERAIRRREOEY W8 32nm in
the like, of which particle size in dianeter, one of

internglrdianveter for oot mﬁlt ar¢ gerelprs, sigragcandly rharg@mdemon‘erh@é@@nleous in size

than cgg%%xhle& gegg& géﬁl 1%1?1%1? 15 08 d:@ 92’3? erecfp)re therpartécles above 70

nm me$ naﬂﬁérﬁieaﬁeethﬁﬂlgﬁ&o&nﬁli‘blbﬁdi c@ﬁﬂlﬁﬂymﬂrﬁﬁm s@ﬂlﬁﬁaﬂt@%&hce the loss of
for cancer therapy, the said conposition undergoes

hair. el ective biodistribution such that it provides nore
targeting towards site of action and substantially
reduced side-effects |like alopecia. Particles in the

In thenpiesengtieventiva exttemupy das Seere pocesiillyombée kn poividahavedl and improved

in the bl ood ﬁﬁh%gxggggﬁéaé%& an |a‘b§'fﬂ§ailc\r¥]§gelﬂpaéicﬁl}%mg and at least

one pB%?e’i“ Giﬁefeﬁletﬁeulgﬁ{ icle€hhe ?1% 1bds then 3! BRr&E R diRRbtéN Preferably the
[iterature that particles larger than 200 run

partlc};d:s bm bit&> af)empr];éﬂ‘Oarf@hpwa’&()lOylm @m;(b@ﬁq) Zel§Oyn i.e the particles are of such
o] GRS DA Ak TR e b AL WSSy 10 % o
partlcie}zl mabak ipartield sisd BJsé @2 ag00nrh e 16Wke wahas or %T@M%uélé@ﬁémg about 200
nm 51zeh More preferably the partlcles have D10> 120 nm, D50 of about 200 nm and D90 <350
nm and most preferably the particles have D10> 140 nm, D50 of about 200 nm and D90 < 260
nm. It was surprisingly observed that particles up to about 220 nm were not taken up by the
reticulo-endothelial system and were available for circulation to be targeted at the tumor site and
the particles not being in the size range below 70 nm prevented them from permeating into the

hair follicle, thus leading to substantially reduced chemotherapy-induced side-effects like
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bl ood circulation, A major part (90% of the
nanosystens injected intravenously generally is | ost
wa 00vke92ret i cul oendot hel i al system mainly fi XBCI/IN2006/000427

alopecﬂaTﬁ@ BARGRS of thelf6schi Mﬁéntﬁﬂdw&{é'sﬁ%sﬁlfglyefom@w Bbcatulf8 in tissues
by proteins present in the blood stream Thus

other thaystnbe eeritainingrthe &dvstichad thapwstate p@lggrgafseteggeggbreast seminiferous

tleLﬂe§€; e%rcs‘i@{;rsiq%g tpykg% v&gy leéfglteH 1&8{{1}&%{5 %@%@@f tﬁus indicating

reduced Yodu@l{tRInSh sitbSlileoshsi sie ledr faflidiaj or obSt acle in dr ag
targeting. In one article (Current Nanosci ence, 2005,
1, 47-64) it is nentioned that particles < 100 nmw th

It ShOLﬁé(% OR{Ye {s'to%dstlﬂgx{ @&F@%&{rﬁg g@g&g%ﬂ@aﬁg el )fhlloﬁgﬁ three stages anagen

oni zat1 on and ake
(gr owtﬁ)‘ ctlﬂagerean\l'dlﬁiorg,t doelntploged Qresth kémagett tsefpllawdd By mhagen/zmd ultnnately

e gl chrmart ont b focisee on Beving- Lt
eventugl%lf %d@@mr’cﬂé e511;Q0 E‘Eﬁ& %1\)&& Z)%lrft hﬁo@caﬁftth@ he® fthcIe'é‘?s found in the

ation, avold e| ng RES and t arge
anageﬁ plmc datht mtpra &matlbpeﬁmttagmmﬂbs ttelogeltt pl@@@ apd jest in the catagen

phase. ﬁ:{a oS! 1he ang %&@:}1 ]gf Haﬁfﬂglbél:l};étné rt1>t3 \/?E S ﬁ%the anagen

stage. %s $Orekil€ |Hé@reprﬁéﬁc§tioﬁ| Rased QJn@ whérhgiy tsha_'fgbé%mdﬁnaitcﬂ)b’@t\wth subsequent
was not recogni zed in any of these ear|lier attenpts

bleakagh and sss of biisdniks pwserts duteniion.ithe peifospent €ug AeIDRHtion is such that
the du{gﬂa o eézu;%ﬁ&) gxﬁmc}%eo‘lﬁlgat? }e)ﬁo tﬁng hai K I %&1 @Hurs pﬁ %(%é’?svl\%ﬁﬁgss

containrng partic
cause chenot her apy- |nduced si de- effects i ke al opeci a

when used to treat, mapmal s for cancer.t h a
In prefgired apssts of Hheiprentiondhs ewqmmscomlsmgg 93%@1“ %%and at Jeast
a polyﬁ]ﬂ{jer na@‘!’cgaﬁ% 1VElJ§fesg§t'391°tv5}§$H 184 ﬁ?%s%hﬁes 10%ro34M80h s micelles,

|arre funor and are therefore
polymSﬂ-@ngfdonﬁighﬂey, ﬂlzamg@suhs,dnmspheltm mlu@pmaawh:s and mn@partlcles solid-~

i Sy S LAY G S5 I S A TP o o
d1st11b9§<51{r§1?fl fg%}f@ﬁ%%ﬁﬁﬂ@@éﬂrﬁ{d Mv%%dpcﬁ?ﬁétl shﬁfcihré‘ NEhivh lnbay be designed and

I gni y reduce the loss of hair. In the present
produdedvians i mamnat ttberrpns alapteleton theudesersd fabjdcfiverdibe tegmpositions may be

dehvexteﬂeig%g%lyg gﬁ\{f‘ﬁe}?’% Sql%dgclhggx’;sﬁagg%go gssoltn F(ggietré\%ﬁh Gaac %Eal intravenous,

subcutBidous 2NE@spetitd@aian tht@thek #asinteRRsq@ddry Ntraciahial, eiithaldtien, topical,
partlcl es have size less than 1 mcron in di

me
transdgzms, erp@tbl, yagingl, puiemiuepsd apd the Igfeand gay Fﬁ%?as %‘Pg immediately or
n I
releasg, B%h dg % O}’glmraa &0‘89gf ?1113%%% gx]%)ﬂulg.tﬁ{l?cfdeggﬁ ﬂgg/e ﬁgls%ﬁg, elaying or
controfidgt it€ |rae§dezﬁfo1he1$1$ deﬂl&m~y4’s'5&temmban@ﬂapnﬁg/ vafiods Ehown methodologies,

particles have a p rticle |ze ess t
whichi gl incopparpies vy b hesps of Le R Ep b Bt e B TRy ystom may
{ 8¢ Rafildetd-8 21dM24atPHE Ard28: M MayBeQoefed wherein
v o PIBRRASIIRL o Bl g maPlE 125 iy 62
the polymer is coated on the drug or it encapsulates the drug. Preferred system is nanosystems
including nanoparticles and also newer nanosystems that are being developed including

nanocages, nanogels, nanofibers, nanoshells, nanorods, nanocontainers etc.

The preferred delivery system is nanoparticulate composition of the anticancer drug which may
offer many advantages including, suitable for parenteral administration, can be formulated in a

dried form which readily redisperses, provide high redispersibility of the active agent particles
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nm and nost preferably the particles have DO > 140
nm D50 of about 200 nm and D90 < 260 nm It was
wa@opeeingl y observed that particles up to abpai/IN28@E/000427
' | d:.al
plesergcggl"i’gt?n %aaﬁ@aﬁﬁéﬁg &gllﬁpg’% 1(1531{1]?1%) 1&3?%\{%&% a [;%9{ {1‘1% ébt% of action, increased
b1oavmh1bgjety,ecbdated desihgninprsvadeplemnhat dkéngpiar pmﬁl&sarﬂotedb@ddngde effects.
he SIZ ran%e bel ow 70 .nm prevented themfro

P1efe1bg1r H@}ﬁpi&lﬁﬁ: ph-migpon sized) pl peric ol dqléggg,lq%@s ngh the anticancer
drug &%ﬁﬁ&&*ﬁ&d @Jlﬂh‘!n 'Eli%dlbtﬁﬁﬁeﬁ@ e er %@ébrﬁé@ldbic 1;u%a’ced onto the surface. It
fects |ikeal opecia. The particles o
also aﬁptyg @pmtrqlhn@ the mhﬁamp@tegupbdnu&amgIsyst&mmgddmg levels for a long time by
oy ues er t han t hose containing the
applo&%%& Sec%&%\%ﬁte R%}%él? pancr eas, testes, breast,
sem ni ferous tubul es, bone etc. to a signi fi cantly
greater | evel and provided reduced al opecia, thus
In aceopdpmcst Wiy ewbodimenisc ofi e dupssnt |1nve§|t1p@,s therg eare kpravided) improved
f d 4 ajr
comp&?ﬂ <fns (ffl eln('t:%irl% er Elg %fé%ég% Ql?%?‘%}ggisﬁ quIz ¢ Sa?utogﬁff’i%hg%a gogpposmon of
the artigaioost fjyg famli ?thyéﬁ%n%oé Ublﬂcﬁdél d%nlvdrlyt glstagelha\@n%&t ﬁartmulal specific
en is falLowed by, ca ultimately the hair
Partwégﬂllg § tapge andstacq heevih, o‘i}% ebsjitfetiselitlfoh dher traghmpnt of primary
d ﬁé@& HsBRd it fudfhgh t Y
and nfPastisERd I (;.stam]% ud g @dggirs \éMIT \}ﬁgsthtgl Ee%%g n%&%%éto ?hgldney, pancreas,
bone, twlaen;‘ hlvén, dirais arsl fleulike iand tdﬂhaemnagera sibaisieantiyt hedonédy side-effects

t i d t f,
coee Bl L DTS aRE. L0 S e hoen Bire e AN LUSL, 2 LS ¢ o
one aftRBhEH R Bohf S5k 039, Wﬁ%n@? 156 b6 Qleisht QHA D Babihe r%Jolyrner from -
anagen stage. As a result, halir production ceases a
aboutﬂh@%htg rbeia?q.0%e by rieciglair pf)\ﬂ@r cqmpbsl’g@bﬂ@qg@ﬁ*led embodiments the
vent

anrioafied e B g nBlb e Pk T e mn P RogPeige o toast 2

polymies inPdreaBfire darfgigfrfiabBetd, @M% oibout 9920 hab dy whight dth€ composition.
and thus prevents hair loss. In preferred aspects of

the invention the conposition conprising the
0 t \V

Blodegﬁlﬁh ?/) Sn;g% g%]ec? itl‘gehpﬂegé?ﬁ ir geéﬁ?lll pag%inéhf‘sn?e Sphétafa(fl aéynthe’uc and
selm-symdreuemdtmadms, m cel | es, pol yner-drug conjugates,

nanocapsul es, nanospheres, mcroparticles and

nanoparticles, solidlipid nanoparticles. These
E %LI Yeri S4B SETmEst Shclbdie AONAR! 2pB%idel, 18 tidag ligopeptid

Xamlgl I at |aon of " di st rSI bu%| on p"} nd fiexrble fgr%igéa tio CHEOpepes,

polynmi@ic hiald@ aolpmcylmxdes(er gctstarm colhilede, dextrane, edgma'g:a,edntosan pectin,

and franne t hat ada ed tot
hyaluff, B 30 ety B RATE Siouid PufiS b S iigsp ghospholipas,
proteo%l/ycéﬂy ligpk&8inSS amdl@b rUnSte{n@t ihen 1ﬁ§d1@i@§t€dﬂsb@?ot&%§ anlilfle albumins,

["l'ke oral, intravenous, subcutaneous, intraperitoneal,
umnumﬁl@lmlmec@asemsmnls@lms bgmgglobﬁnﬁ,t lya@ayamSaa-Z -haiaglabilan, ﬁbrOlleCtlnS

v1tronécq§ sC%ilbn 15%( %@S?gc&s@?l and ﬁce #Poqusa gpepltlﬁésr %m#g]ﬁéggarnubodws and

e ’an fel'ease 't mredi a

combihefi@asteicds cdmugscp%e ruse% rale rstabilizefs id e plselseltmdm‘ir@tlbﬂ df required to
. sust I.Nnl nNg, atlng, e |ng or C tro |ng|ts
improyg |S@§§hza?l% HEREe PRy 1 ?35 @n@@&r APIsPhdn garaneryt from about

2.0% 86 TRLDAER. BBt ESreferably 5.0 % to 95.0 % and most preferably from about 10.0
% to about 90.0% by weight of the composition.

Synthetic- polymers include polyaminoacids like gelatin, polyvinyl alcohol, polyacrylic acid,

polyvinyl acetate, polyesters, polyacrylates, polyvinyl pyrrolidone, polyethoxyzoline,

20



10

15

20

25

30

which is all incorporated within the scope of this
i nvention. The colloidal delivery system may be
worenwele2nt ¢ wherein the polymer is di spersed aPORIN200d/(00427

‘ polyacztylfé[fr‘niﬁ 9019r'izuiy§ 1iBR1088 2 SGaliIsh &I dlydone ﬂlgﬁ){ég'tﬁfes' Polyglycolides,

on'th rug or it encapsul ates t he
polycaﬁp@p@mp@d)r gyg«plgmerssthmﬁf; 896 thenhike, ed sidiahly combinations of any two or

more t eép %é&?glgrp%}y%ﬁa yégrlba)gy 1855 %ggaéﬁrﬁyﬁg%gatgyt me{hacrylate poly (e-

[ n a r -

ool GRAELL B RSl ORI A0RERY o -l

hydroxgeatpas) tdopnlynferd, hmlymahocamd,epoluﬁmmcvwmcd:)h pobiglyédlar acid), poly(d1-
es nc [ [ tab arent

lactic-cRg A dv?&%ifgﬂnplaaw beopds il F P o Gialyetbyiene oxide

lyal¥eh di 1&9 1§R@r§ﬁa Phekde Bbeh £ polyethylene oxide-
polya YN AR | Yolf BRIBRET Sfes, PRICKT Gofiblihers of polyethylene ox

polypropylérieexiden pplaanthas, golyorthassters, palyphagpherangs.tpalglani ng
at the site of action, increased bioavailability,
reduced dosi ng, inproved phar macoki netic profiles and :

Preferdb®dUeRebrsi fRretlsf 6L iReefiet nued m@dggﬁ@hbleﬂﬁ&f@nqj’qﬁble polymers to
sub-m cron sized polyneric colloidal particles wth

encapsplate ﬁantmv@awwr dmg; gTI@ﬁ% hisdagradaie Wiy pphfén%% MaYehg hose which

releasent?g 1mn %Eatglgi gr{;] ? nl%traﬁ&?%)g% Ce{g@gﬁ (ﬂe{ E}ethé %IFQ% of tht anticancer

active @g@:ﬂt &itﬁﬂhainmlm gqed{ah:lgpalrﬁmédlts cbmposaud)mngthé tarpetisite for a 1onger period of
ppropriately selectlr}gthe r materj

e (R QRSRAFHIE PR BEAL RS IOy S BREY b Retifres glycolic acid)
or PLédQ € hichNE aﬁﬁ@&égﬂ&ﬁble%s' 91%539& i 'tlﬁni%nﬁﬁlaﬁ&tx LE &Heieed release

Whefei n the co bnii's a nanoparti cul at e
galemcqmﬂ]sa‘rs’mdmsoELGfA ishehﬁhbp}mhwwpom the dega@a:ticyxrm”rwlash acaused bY a

oS5 RBLER] S et Y S R0, RIERLSARE oS W e aci,

which 08é NHetisGifAdl iOhet BRd toreatfmpt glpéolpdis MBI ¥OaNghd H20. The rate of
met ast asi zed tunors including cancers of E\QOSt at e,

biodegtagstiens of BEGas dependnon thei :dsnsgtivapiepeiiass ob sekc a§;§|a@é iglycolic acid,
brai n. an e. and
5030 g i Ay R Latibe Aotk ernkpd Beblrbiubic and gauses o moderae

fore1grf3 B&[@Eéﬁ@ﬁ@i@ﬁl@ﬁuﬁﬁd ialthe 9%5611’[ v edtimais| ptefehﬂnly in an amount from
mposi ti on conprises of at |east gne antl can

about 2.0 GhnialIOw oD B i B et roabs By Yasoghnel &h anéfmﬁe%@gerably from
about RIFPR' AR od 6ABANGLE: FEdibRRRHL 99. 0% by wei ght

e conpositi n pre err'ed enbodi nents the
anticancer drug is paclitaxel presented as
nanopartd_lcul at ed _.canposi tion ¢

|
Accorfiog Jrstothet RSB TPRRUTG! FFBRFAOBERI: B Tt tovards
the s1tgg Qctléh% Yo tte@fmc[u@? thQ RIS ds| AMbngH RHSAeAHARIS, conjugation of

ners use in he pr esent I nvention are inclusive
targetmg hgandsrtal drugy ot kistg @ommng enhopyhictaed comppaifipey t, direct them to

s _of nat rs_inglud r
their tgggttn?@ or %ﬁtlg;lg &Bstocaag og %fgef:%%s&ond%ﬁﬁ tgﬁlﬁé%ﬁ%? él;}lccl:/or pH sensitive
i ds, polysaccharldes (e.g., starch, cellul ose,
polymé&! ( ( .
dextrans, al gi nates, chi tosan, pecti n,
According to this above described aspect in order to achieve targeted release of the active
ingredient at the tumor site, a temperature sensitive and outer surface modified nanoparticles are
prepared by applying a temperature responsive interpolymer complex capable of showing

thermal responsiveness in an aqueous solution like poly(N-acetylacrylamide), poly(N-
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hyal uronic acid, and the like), fatty acids, fatty
acid esters, glycerides, fats, |ipids, phospholipids,
w@e@veegrycans, |ipoproteins, and so on, and tPEI/IN2006/000427
isoprofyRsbif1h@adeh,0NS . pB[ﬂNei‘st}ﬁolb}%drﬂdﬁncﬁJ-&jlﬁfér?ﬁtmlde), polyvinylalcohol,

i’mminogl obul i ns, caseins, insulins, hehoglobins,
polyethiyensglyaels pobfagrmndggp@mmthacrﬂmmd@he@t thasanoparticles encapsulating

the anté:alg{eg qe 11193 e%e}cruta %1‘;?}%{%51]&2%? I%%gl dli%;ehgoéﬁlg Lﬁr%a%bs would circulate

in the 6106® lfd}&bhgéﬂ%)ehba 0 @line frbease df ¢he e tnslseasitbity b2 BleDarticles i.e
in the present_ invention if &g red to inprove
showing: wper | Ficab soluppr fiempaigtugy AVePH) 19 ]é’l"‘@brﬁlﬁl%lr &9latigmy|tgmperature

(LCSTxDr gn &H\é er a%ﬁﬂﬁg 8{6%9833&8%&& g? V\%% 2O pﬁe@%dviﬁﬁ)?\m at 37°C; the

part1clé sigenmiatiey ﬁncléhs@s Sevietn] bl twh pdrticle a@fﬁcc@xfxmta&ﬁl in tumor due to
onposition. Synthetic polymers iInclude pol yan noacids
dlffelemek@ Rhwsiplesical gengifions fn alm% H@Ploeﬁﬁm%mrmam the ﬁacapsulated active

drug 1sﬂg1e¥§édna¥ lthe‘e't%ﬂ?rfo"il ﬁe mlséﬁ%ﬁf\%rp%lylﬁé?g YREEH B 68ed include polyacrylates,

cellulosmicyﬂté(mhﬂl@ﬂesaﬁdﬂmllymcr yl ami de, pol yvi nyl
pyrrolidi none, polyal kyl ene glycols, polylactides,
polyglycolides, pol ycaprol act ones, or copol yners
The chﬁg @ﬁc%%oulaﬁﬂ ‘i‘lahgg?a ‘Jhélgsem 1Re gre%éﬂttlﬁ@nﬁoﬁ%@blﬁ%ﬁée?&ﬁnosfuch a way that
or nor er eof speci al |
under mevmy @Dndayloax,tab)rgd)lndempeprdmre p]aﬁ parrydlp@)hym R0 = 80 nm, D50 of about

200 gl B30 53 o B s a0 AP b 2 ShithyuP200 nm and D90 <350

nm and %Jw q;'iéRSﬁélBHI yaat piy o MWM@' §50tdF)abeaP 20y MY §nd D0 < 260 nm but
ol ymalic acid, poly(lactic acid), poly(glycalic

mteresanglmduep@l &b(edtemmmtmr@ se@@nmrye&) pf ¢heyppiiiclesavpien phegei particles are
nj ecteg 61?'9//310 %chzgllgéh\éll ({ %b glrt]\go Q?Aeé q{ssh(% 12&2 ks%' i %Iasma. Thus

even 1mﬂﬁﬂgm51%&1poind3@inyméﬂ&ydl MUﬁmuﬁﬁ@,Ofe)hpbmwlﬁﬁﬁ:le:stfdhe composition
yanhydri des, polyoithoesters g ﬁgﬁf hazanes
comprmgﬁm e amdaplyrsl ipayapt yehigredy dal wed PRl Signrange, in-
t 0
vive B A R BT b AR ey CoP SRR Bk Qubich s prgvented from
permegiionnfeory npnhylnhﬂoed wayilligest th akim amh leince & laans godthend would remain in

eSS 8o T A B g0 Rt B 0 . When

these ﬁaﬁ‘t?cl&q‘%gcﬂ@fﬂe' G Rl Bef PPESE il GiRe td) abh\R tbRRIARE iRl it lsize at the
l'onger period of tinme for therapeutic effectiveness.

tumor E}t@fmd pesdalpr pnmgﬂtngthwmh lpaky and hyperpermeable tumor microvasculature

*whor LK 75 R0 i 36 RSPl S, e ame

releasddPUhik uRAndElydes® t§ @écﬁtﬁh@l i@fﬂ@ﬁbﬁtwmss1101?b@ﬁpd)ﬁt1<ﬁls are administered
hydr ophobi ¢ _copol t he . degradation of

to treatvauioBE tyPgs af $APGF] yf;blg cqmpesidensdwyingiajagst rniﬂs%eet f@ug #pit, which has an
added g(g\fag?&gvﬁxia g%cﬁlgirngatmtﬁg)%@ ih ?él fsfd@%'ffeets aghdpRl r%d $EMdafy polymer

aero
used irgthy Qoin)bsmﬁoﬁ Of ﬂﬁZbreeadt W@tloiﬁhetenqieeatmfe ah:ldinxd @b sdsitivopolymer like
0 he respect r.tj ons,_ of o )
poly(N- ﬁefmgié@w %ﬁLB} e 6%}5111& f a«?; *f Qp%ﬁ’ooét% 99.0%, preferably

from Mo €056 ¢ %ﬁt095 fGhd ﬁlogpﬁm&a@wwh%@ﬁp@tao/plt@ aBB&t 90.0% by

causes a noderate
weight of the said composition.

Thus in accordance with preferred embodiments of the present invention there are provided

methods for preparing such temperature sensitive and outer surface modified nanoparticles
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foreign body reaction. PLGA used in the present
invention is preferably in an anpbunt from about 2.0 %
W0 20090692726 by wei ght, nore preferably 5.0 % t oPOBIN208&000427
encapsﬁl’éﬁn@%hcﬁfc@xf Qrabliike fjaeRtaRelOftl idaddidte too @nadtle®@nd%ite specific-
by I ght of the conposition. According_to another
dehvetwp é@ttw@wr gk, s pYRALIngAnaXINUMheTARRILIC ef%?‘g%ftthﬁ grigrwith minimum
ce of action by various
advers?%%lﬁcﬁggtu elgwg{ ﬁ(%e o?\ﬁ?ﬁreg%vg ﬂ%nodﬁ%{s%t ot her techni ques,
conj ugation of targeting ligands to drugs or dr ug
cont ai_ ni ng nanoparti cul at ed co i.ons.to dift
Pharmeqseal ConFRasHions 0§ dintisjanest drggs %@Pﬂ@?&‘é sa&e?l&tl}gn@ i invention
OffRO e e and
e B e g pkisfg, the drug
phmn@ded’acﬂlyoacaqhalﬁv @atrmrsg eheee:btr Stiehbeplvimataitigelly weceptable carriers are
sen

well Kgfidnggy o SRELdn e o obfonis ot Rt Bod RSP Ripleplf acceptable

camer?yeyéﬁ%p)fé Be a@u‘irﬁﬁp 8F %h‘i&%s rf@rs}%%&&bﬂéﬁ inj8dtRhP @hrydrer administration in
I"ex capabl show ng t hernmal responsiveness in

solid amr digmsbubrep| uﬁcm omcﬂal kedrpml%ﬁl(abumac atagdla cadpinisirgdgn, intramuscular

admm%%p%{nml_ ?@gﬁ%ﬁ%@%gé ngjﬁag h C%nd tl}e Ilgir?l uPrfferably the composition 1is
parent&ﬁi Ylgédﬂ%ha&dh@f&iuonp&hﬁﬂWé& raeglvyb@lhs igjettyamnr ol Byrisdbgutaneous or
met hacryl am de), to the nanoparticles
111tramg jgeitat i ng the anticancer drug |ike paclitaxel.
Such nanoparticles with hydropliilic surfaces would
circulate in the blood for | onger period of tine and
Comp@@@@mssem@lﬁle ttveparbpterahlinjsetivei miy icompose pliysiqlagitaliyl emeptable sterile

.e show ng upper critical salution te eratu e
aquembsr OF oRRFABFIUS| EiEPSSNGt iSBIPCREMSe ©At EFP%&S Sﬁérgcspg\mem for
reconsﬁﬂﬂi%ﬂuiﬁ gsé%!eﬁ‘l%'l ctabféedlg%ér&bﬁé §r SisBnsidis! ERSBHIWRERuitable aqueous

| ected 1 n-vi he particle size Turther
and nmrraquma&xmv,edxhlents;lsdb/eme ar thqsarm@lmles@am‘fe aliphatic or aromatic

L

acetonte hﬁqﬁﬁﬁ@ RsMicatikhtRE bt ‘3(1%11%1@ thyifoch@ofa sike hatardeh eydlohmane toluene,
sensitive polynmers that can_be used incl

benzelym) laydapolybbt(pwpybeeglmcrds:eolﬁ@tbylan@ ghyrohaalxtesel, aliifhﬂleﬂéie) N-hydroxy

succmgpglgeﬁet e drﬁ?,l %Lﬁnt%gﬁi%ex%r?% él{e]a?egpe#e'ta% 9811§ \%va‘gg’t/ h&)ﬁ/bean oil, mineral

oil, codMER ral Fé‘se&% bﬂoc%!éﬂdﬂ dil,alve odll safflowet @Lﬂm&mah wea] oil lapd the like) and
artic es have O > 80 nm D50 of about 200 nm and ..
1n3ectqb§ﬁ)p OLZanBOCHRYS sggléfaé reé}g,{lwl?pégeal}gﬁggr ) [%lgeré ike diethyl ether,
QubB AN RS, aﬂ&f esabhyd H%Vﬁfke Proper
tetrah’&q%&arﬁ%getgmﬁ&sﬁw Pafot bufBANBIIREE, BIGORADLN B . Prop
fluiditly nda@r e thagrhinedufort @caumée t e asauoé asewsmgl sushesss legithin, by the
th ticl wh t ticl
i S e e PSS EGGDR T fhpons. an by e
use of suBSadtt S original size in plasma. Thus even if during
scal e-up and commerci al manufacturing, few of the
particles of the conposition

The nanoparticulate pharmaceutical compositions may also contain in addition to active agents
and solvents, excipients or adjuvants such as preserving, wetting, emulsifying, surface
stabilizers, surface aétive agents and dispensing agents, all of which examples is known in the
art and is included within the scope of this invention. Prevention of the growth of
microorganisms can be ensured by various antibacterial and antifungal agents, such as parabens,

chlorobutanol, phenol, sorbic acid, and the like wherever applicable. It may also be desirable to
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conprising the drug and polymer may not achieve to
fall in the defined particle size range, invivo the
wanried2es woul d al ways be in the range of parPCTIN2006/000427
includs metonihagintd, Sugh @y engas, {ddum RAGIRR! had e AR nlﬁfff@'in agents like
|laries to skin and hence to hair rdots nd

phosﬂ%ﬂ@t chF]gFFaF‘??t?tﬁ clrate, hozate ard the likkood for | onger perl od

of tine to be finally targeted at the site of action.

When these particles reach the tunor, they increase in
The nghopertionlats cwimpositions weshé fisventiogbmabe Stezite Slltetddeort HARfactured in

| eaky
sl G RS A KBS PRRBE MGG PR BB ARG REb for heat sterlzaton

whichpédit h&hesr @Eg rall® bRl o8 Ghel}, 8D %ﬂce%dle&gf 'ﬁﬁ_@fﬁsﬁﬂ A0 and particle

retention effect) and the ra rel ease
aggregationrasithe 9ct|n@aagn1t & he @dmpt)smnn ian aabtpidel delivesnsysteeh may be finally

pwselﬁ?d@?lﬁz'c éﬁlﬂg%é&gde an g? Ifﬁstgﬁés?qd{h%ﬁsrpéﬁgq%gtaglagqlgga:t%ge aqueous liquid.
The bd}rcuglpaﬂible liquidhhehb adlected ﬁﬂﬂﬁ@a@ﬂ\bﬁﬁ%ﬁg%qh&)dsqgﬁﬁé "Wline, buffered

peC| a related side-effects. The preferre
saline g |59 lubiens pletmingacids, preteims coigpiss catbolydodtes, hatamins or synthetic.

.polym@fseﬁﬁfg{t n:uﬁ%ﬁlglqstéq(aq?‘%\lﬁl kb emperature and/ or pH sensitive

sopropyl acryl am de), used in an
armunt f rom about 0.5%to about 99.0% preferably from
0% t g about 95.0% and nost preferably from
In an %u"lamzasﬁ%ttoé t]ix@ Rienton ﬁl%‘fbli PRRViged nasopattieles sheppsulating anticancer
drug lﬁ&rﬁh@?’%{%l?g‘ts (;;IHW g)eg ngtg%thgl%ﬁ\g/ gxrrl] Jﬁe%c{aﬁ% ?rrlag*%gactmmg nanoparticles
encapsmlaimlgd gdclitexdiods terivativep a ragalsg& ftot afifevatmi:@mum encapsulation
nd out er, surface nod

e oL PG e Ao S by v o G o 11
thus tﬁ@CdUJéo'ﬁX(ﬁi tHi® linVeHABA| t%t Bro¥ideC QNERbl eﬁf %gtl(ﬁ{ah ,Ig the nanoparticles

speci ficdelivery at the tunor site, us provi
encap inﬁlmtpkﬁiﬁré?laﬁé detivatioks e enaddgst ther ﬂ]euxj;icvdeﬁheallpthTSme range and

p rov1d§%"1 r%‘%e nt Sﬁé‘]hau the Lﬂal%?%“‘glsﬁ%éuﬂr%’%g% Cgifén\é/‘fﬁel Ay ke frug in the

compodrtmvgsmlos‘d(ﬁ flegh ide X Bdin@ 6 6 i tedGn 0 tHeHoByrh &Y Skl @B tge composition
ude he nanoparticul ated conpositions describ
when Wés E prsqnﬁgalﬁ fier Hedgeninprogheas rrabsiantiadial dfeguced side-effects like

€ carriers thereof. Suitable pharmaceutically
aloPecglgdgg%%rg %e carriers are well known to those skilled in

the art. These include non-toxic physiologically
tabl e carriers, excipients or, adjuvants_ or

The CWSE]I()Q% i) IB%F%H]F&P%EGH‘T Hvetiqne Whighgpclyges microparticles, liposomes,
nanoca@gﬁ[bﬂn‘éﬁésﬂlbl%‘ drid rﬁlﬁbb d@l@s hid Ufhgrsfcférsgﬁbedogarlfe?%&?a manufactured by

mnlstratlon nasal™ adm ni str at , ntranu
the Sta%émd ﬂ@@tentaomaé methnds esechingbeisrt Adhivith ah naditional ate@ dﬂfﬁlctlonatmg the

part1clés|ntl(() gac %ﬁxﬁkyﬁ%qh]glﬁgeg 3 :'ll‘tgil gﬂ% Iau t]{nglr%t%qe){;)%'élc:les to a treatment to
remové B]l ekd ﬁ@élﬂr@g néyerfetd ?éiﬂ}ﬂt&f‘ 8P H&o&%teﬂ%ﬁl@%@%&l#ﬁ%r rtﬁé'tsgme has been

ositions suitable for parenteral inject

gxemp]éﬁ% iR setaphiss thsl egbedimentsadesepbabherewithr iMhe process for making the

nanoparticulate pharmaceutical compositions of the present invention encompasses all
techniques to make microparticluate/nanoparticulate compositions. In a preferred aspect of the
invention, the process comprises the steps of dissolving and/or dispersing the drug and
polymer(s) in aqueous solution and/or solvents or mixture of solvents, mixing the two solutions
under stirring to form the emulsion or precipitation, optionally mixing in presence of additional

pharmaceutically acceptable carriers or excipients, homogenizing the same under low or high
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aqueous or nonaqueous di spersions, suspensions or
emul sions and sterile powders for reconstitution into
W@ e@riobe7i nj ect abl e di spersions or suspensi onsPCT/IN2006/000427
pressuz¥ aOPbetain0 hasopattadidse oAGU aested apatibieNAZA! e&ﬂ?ovﬁfgr KhekSlvent by any
dlluents sgl vents, or vehicles include water,
technigpe, fHs:q fit bingpwsnaftrpducad pengire. Subjcetlm@@llmnepaetldamwl particle sizing
I di chl qr.ome
i reqfiESERObbtaf I deBhedplicliind Bhet 'of Sud! b RIREHOR D ftafiltring the
nanosasparrabn cthi'mghoﬁ:@rlbmdsltdm h&nibeamnﬁ) 1EMEVeD ﬁﬁxﬂl@eﬁee drug and finally
ene, {1%11 ol yol.s (propyl enegl ycol ,
IYOPh‘g’& lkgéflﬁﬁl% St@‘P%B ﬁ%@%ﬁ and the Tike),
- N-hydroxy succini mde, carbodiimde, suitable mxtures
t hereof, vegetable oils (e.g. soybean oil, mnera
A meghdd, of dmatmng a mapmsded acbrdancec ovitht thdd |11;1ve@t1bfs{ Q:oﬁiﬂnses the step of
| one and the |ike) and

I tt d
i U b b S e b A he i ove nd

impro@éd to@posidehs 6f ﬁ{ehﬁfo%ejdbl%?lbgéi &h¥dncet BRfs a
tetrahydrofuran, acetontrile and aqueou bu

providegubstrigialy, redhedathemotherapytindudeil Iah)pe@iaoper fluidity
can be maintained, for exanple, by the use of a
coating such as Iecithin by the mai ntenance of the
Thus fe@uédréghogawithcd q)aﬁicllﬁlﬂlynpk%e@a%e@tf ofl g %Ee%bl‘ﬁnﬁw@ﬁuon there is
suspensions, and by the use of surfactants.
PIOVICI@érIaetélP@I fonIraducing ﬁh%@tb@mpx-mdu@mm@rqffemshhwloavb@a of a cancer
thelapgcmtQ'_n{ehrl]l'tngalggl%etx %Cﬁl\q,%tht% t"f‘l‘feti% x@g@&gc%cgéceeﬂv%% sI é@ h%%izaod comprising
admmestﬂrirgl 4 )‘/heg@eu’swl]fyaef&cﬁtzeibmbumaﬁlstlhe %?Iiﬁ\fllﬁﬁfelh&fd in\ilﬁlcwed compositions
nts .an i spensi ng agents, all o ic exanp es is
Compfk%%&ﬁmm 1§1e§ Hga%IP%St QRRIATtSancsE Aipgeand gt desstonerolyees dgseribed herein.
The cdiipSHiddhVERMd Qh tﬁ’:{tQ%ﬁdggﬂaﬂfM& e a%eﬁ%chpé}{lfle size range s described
m'croor gani sms can nsured by various antibacte
in the mrvdntiont hdrewgh bndarsubstagtiatly nadrqeatrap anis.,
chl or obut anol , phenol, sorbic acid, and the Iike
wherever applicable. It may al so be desirable
EXAMPLES!I ude isotonic agents, such as sugars, sodium
chloride, and the |ike, buffering agents |ike
phosphat e, pthalate acetate, citrate, borate and the

Bxample S fes B PR AT R E FERER b bR el oo 1

sterile conditions at every stage of manufacturing.

Thi s obviates the need for heat sterilization, whic
The nangramtiglesitnm elykdhchercerabicolic agidhtPLGA) werd syaﬁxem@s@ pging double

I
emulsmﬂ a?@%e/oﬁgl?léllna? Q%I'e}ioglgg ég@lﬁ%lbrg 1‘13'1 {c‘ﬁg ?J%ﬂa?l e]% d1‘o'6‘%n% of PLGA was
chssohssﬁshé?rmm@lchbrdme‘thhﬂeyalﬂr H)smjgtpadh‘asell Wamcﬂnsd;dl?ﬁeunplom [ of absolute
spen5|on S ed ip a bj oconpati bl e aqueous
ethanof; BotR gONHRES Byet JAFA Y & tPRBTTIViR yIBREs & R W@termn-oﬂ (w/o)
t f red

e, B 1 S5 BEVRRLCTEE oL 8 PUILE e solun. oo
prnnars(u;gaaﬁsm-mhe1hm}$;mhrwaase1$¢n ﬁurtlmrmmalsdﬁiedsx;arpoﬂge{N -acepdacyyiemsde) solution

to form Iﬁle w%[ctclél-rﬁ- ol-m-welgrgr t(vr\]r%/w emuls1on) The w/o/w emulsion thus made was

fpolynaers, which would

homogenized to form the paclitaxel-loaded nanoparticles on evaporation of the solvents. The
solution was then centrifuged and the nanoparticles in the desired size range were selectively
separated. The nanoparticles were then dispersed in sterile water and lyophilized immediately

for future use.
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In an inportant aspect of this invention there is
provi ded nanoparticles encapsul ati ng anti cancer drug

wo pdog/ogrct i taxel , its derivatives or its anal opSI/EN2006/000427
met hods of manufacturing nanoparticles encapsul ating
paclitaxel, its derivatives or analogs to achieve

maxi mum encapsul ati on efficiency, such that the

wanf EEACEL B CEREAY By SREIAP bl pefoces sna

Loadu{gmmtg@(eﬂet hod of fractionating the nanoparticles

encapsul ati ng paclitaxel, its derivatives or anal ogs
to a specific defined partlcle si ze range and provi de
0 d
PLGA, z{geé %%éi %)n ?ﬁlg% &ﬁglufaﬂ ri%g’glktﬁ% 87?_]191 R- Wd?&éfiﬁ%ccmlml e.

The plﬂluﬂant-lhIeGAr ¢tgn1b1ex nzgasqasxﬁed aismg gﬂl tfhtraten mod yhmaqtelsmdrby FTIR, H-

NMR ereCResreit B I QuROP AN Py B SPRsT RaDBPPUEfpend kept n

deep ﬁJegggqv AhRReGs@ or hair loss. The conpositions according
ﬁ present invention, which includes

100 mgmf:hymapltqbcmdgmﬂhlapmMQandmthMfe\gawmwdbp rapiéen vortexed to

o LSRR8, B0 Sl LB AR BT o it

solutlohrhnﬁr@ss@fvted Ridkil el Sdl@bnagel dibanadicstivPofodrug encapsulation in micellar
fractionating the particles to a defined %z;\rtl cle size
fmmulaamg Duig Idedadr paiticles i thsj desirpd ganggevprgr iptresiatly sgparated and the

uti gm&*nt1 eg renove all the free drug not encapsul ated
souxog LHHUAEY with the pol yner, the sane has been

exenplified in detail in the enbodi ments described
herewith. The process for nakin n artl
The ensppspgion GEiGANCY 8 ARsENS SapRLysnd t%hf‘e e&ag% TGN 8 Pﬁ‘ fecl from the
nanope?lﬂglgmis ﬁlullec; &7 baL &g %cﬁﬁ‘ﬁ &8 &in HPLC and part1cle size determined
cropart nanoparticul date co 05|t|ons In a
using fhe eéﬂehﬁdned@pﬂmﬂe gfe drhkyzenvent i on, the process
conprises the steps of dissolving and/or dispersing
the drug and polyner(s) in aqueous solution and/or
Coatnf‘%) Nk (ﬁ)a?ﬁc Wit Bh&inciOhEVY Polyiexd:Ng the two

under stirring to formthe emul sion or
preci pltatlon optionally m xing in presence of

orue B R TR AR L RERB A R €57 Y i souon. o

solutidi S RIIERBHRIe! Qa@@dc@drhnﬁaﬁ@f&ﬁlftm@semtmﬁ wasdestexed and cont111uously
particle size, renmoving the solvent by ?h techm%

stirredct eoast tenepesetpegion dogss. Fbﬂu@@@%&c@é’{% eg sepagier! iy centrifugation

t nano I (S
o o GRAAPL O LIERE, 584 B R d amic) vs
addedidRyR¥IEd @the uhﬁdlﬁfmdlémmsmham dtmumnmsommemcb Udph solution was

30 | dl odal t mb f d
then e AR, F3¢ DU PRGBS g 1111

further studies. A nethod of treating a mammual in
accordance with this invention conprises the step of

Fractaniion sf Nanopartizldstie afartiailai Sinedbaigsf treat nent an
ef fecti ve anount of the said novel and

10.0 mg lyophilized powder of paclitaxel-loaded nanoparticles was suspended in aqueous buffer
with the aid of sonicatior, The solution was filtered through 0.2 pm Millipore filtration unit and
the filtrate was subjected to asymmetrical flow field-flow fractionation using the manufacturer’s

standard protocol for fractionation of particles using this technique. Different fractions were
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I mproved conpositions of the above-descri bed
anti cancer drugs and pol yners, which woul d provide
waawsvemr: al |y, reduced chenot herapy-i nduced aPOpPBEX066/000427

collectdd¥8d kibj@F&PfpaEEle WidehnalyRR isingUha stayd@tat8ini@Rs to determine the

aspect of the present invention, there is provided
particlersizhani! fizy disteidutivting chenot her apy-i nduced si de-effects

i ke al opecia of a cancer therapy in a mamal

undergoi ng treatnment with anticancer agents, said
Examppie 3h Peer@ation Sf REcIRERIN hiAAh Sgrian t&lbummemnﬁpﬁt;cles

ef fective anount of the said novel and inproved

conpositions conprising particles of at |east one
1800 1@@1&&%‘5&?&11%%13%5?%335 &E}n &é&ﬁlg ﬁ@t% $i4 m?e':ctlgﬁ S8J0' REDF pactitaxel
was sepaatelyc issolved ini e‘uhanodiéfhermhhmhc tolotien siaz @ddahgewdsunder high speed

descri bed in the ntion herepwith a has . .
strrings i ieapIeRH §OHEOR O EUERAGETHR Pl %é@”@%ﬁ?f@eﬂ was passed
ﬂm’“g’gﬁwﬁgiﬁf@ﬁo ﬁfg&ﬁgﬂr}% g&gf??%ﬂe ggﬁﬁ;}eo%?n@@%@&ésﬁgd size of nanoparticles.
EthanqcboWys( detheveslc fiom dloe giaycmldesaccmdk)r feAuc) prgssere after which it was

sub]ec‘a%gg Ipé&]@fﬁﬁlglﬁy 0% rgtoga%ﬂe} (i.‘tmg}f g&ef BB ﬁ%ﬂﬁ (i‘fhll%l e""q%& gfl micron filter.

Framldﬂa@ﬂ WakpahtRRg! Wefk kirik Hitbredi GRdu@ho0R! hiadien afiller] Qltfafiltered and
acl |taxel was dissolved in 1.0 nL of absol ute

lyophibizadanoials. Bettielesovare tastes faevasioys BaRCifed t oget her
with stirring. *A primary water-in-oil (w o) enulsion
was made by enul sifying 500 nL phosphate buffer saline
iPallbaye solution. The pri mary wat er-in-oil emnulsion

s then further emilsified-i .

pal SF(re: acTéiSSII acryl ami de) sol ut - R&WIE0 form t he

ter=T1 —(wof ZL: YOI NN (T
enul si on 15%1 1ta5{gﬂ(§)\é¥?e\&/\}gs honbgeh 1;{%}(}‘6 tl%rbfkfch’/?ﬁht%ﬁégd%OWden
pacl i t axelH bp@,@palsﬁtanopartl cl e6.8on evaporation of the

salvent The solution was then centrifugedandthe——
narfOpartlﬂifP@él’qgrPOﬂW@t desired sNie range vere

setectivel TheTman T F Were then
diisper se?%ﬁmaigérlée Wat er anjﬁﬁgoggﬁlﬁged i mredi atel y
far fut urdstidetidxehmiepaticlePL GA5Te0p/9ath Coval ently to
Pul | ul ant M cel | ar Nanonet er Aggyg 3&% and Loadi ng of
Pacl i taxel : PLGA was coupled ¢ 41 t o pul | ul an by
actTvating PLGA W th NFhydroxy succi ni m de. The
pul | ul an- PLGA conpl ex was purified using gel
Examplel 4: Patpantiendf Pheliaxtler HnacSeriinl ARlburNumNamparticles:
spectroscopy. The hydrophobi zed pul |l ul an sol uti on was
| yophilized and kept in deep freeze for future use.
675 m%ﬁ{%m{% R ¥ 8RR RiszBoRul ik kRRAl\REtef FsiSile¢eh. 173 AE of paclitaxel

water and the sol ution vortexed to
was separately dissolved in ethanol. The ethanolic solution was added under stirring to the

aqueous solution of human serum albumin. The emulsion formed was passed through
homogenizer at a low pressure for a time sufficient to obtain desired size of nanoparticles.
Ethanol was removed from the nanoparticles under reduced pressure after which it was
ultrafiltered through 30 kiloDalton membrane to remove free drug and then lyophilized in vials.

Obtained particles were tested for various parameters.
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formthe mcelles. A paclitaxel solution prepared in

et hanol was added slowy to the mcellar solution and
waele@snbaeerd until the solution was clear indi capCT/EN20606/000427

driaplencapsul ation in mcellar fornulation. Drug

| o icles in the desired range were

pr ¢PErent 145 y separated and t H{e,essbi ution was

|y T 7zed Tt ITC sttati+or—efd en di
capgcity %agﬂéﬁﬁcﬁgfﬁase behavﬂ@ﬁyi@P g%@?%%%@rp?W@ﬁ1
theznanop@ﬂkﬁghq&nm@ﬁe deter m{nggl Dy standard

technigues using HPLC and partlicle size determ ned
us ﬁg theF&?rﬂfe&Wfﬁﬁél partl cl é\mﬂ ze anal yzer. Coating

of nop«#a e FrerrosenRsH) Pot yHers—Dbrug
| oaded naﬁ@%%?* 8W8£mﬁ%re susr 1‘g‘f’?ﬂ}ueous buffer
(pH 4-5) | dikaitulios of QhidphARdiesa 33)30‘4117‘8@119{
caf bodi -i1m de was added and the resulting solution was
vo[ texed| and continuously stirﬂ1&91ﬁ85ébmn1tenperature
f or Z—hours. —The manopartictes
centrifugation (or by filtrati on or dialysis). An
Exampiii8oBsepmorhtibn @f Riclitdiel-Poiny4ERerum albumin N anoparticles with LCST
| y(N-acetyl acryl am de) was added dropwi se to the
Pownﬁgnopartlcles suspensi on and the m xture was vortexed
The solution was then further stirred, the particles
purified and | yophilized for future use. Fractionation
1800 pfg Nﬁdmpmnt $emlllrﬂsalblnmm EadtZOOUﬂngrofSpalﬂI‘R&m)@ﬁ)pyk%ﬁaﬁBie) (a LCST

| -1 oaded
ol LR e 8 st rindha S 1
in etha&@[‘ |PQ1?thé10ﬁeps-lfU§m§éH WhieQMaSo ftﬁ%% gﬁ{eﬁ ¢ EQﬁrﬁfﬂg@ foge, M

MIlipore filtration unit and [trate
subjected to asymmetrical flow field-flow

Partilt B6blnB R LG b A R Bt e @ s EPiged f ctain pctiles of

a desﬁeelcxlaﬁgfﬂ Ue. orldl fubR re®Bérithé@Cthe UbEINERN FEALILE WeBd sRAR for particle size
subjected to particle size analysis using the standﬁﬁgﬂ

changese@hyirigue demperafareeeonditéonsheesplis of ethichsiszgivemin Jiable 3 below as an

t aration of Paclitaxel -
exempfly S deRH 0 el TR Rt S PP b st e ser um
al bum n was di ssolved in sterile water for injection.
Tabl 00 ng of paclitaxel was separately dissolved in

abl 2t hanol . The ethanolic solution was added sl ow y under

€gehsSEi rring e aque ssoluti f—hung oo

Te[ﬁ%@%}nﬁgl ta%%% The emPs(?on forgtsds \;\t/;s page{zpthr oug‘w C
Avdragh- pr eg90r0mnhonogend2.8amf or a [t98n SUf T [ ¢3@RA €O | < 1000nm
ohtajn desired size of nanopartiicl es. Ethanol was
PafP F8¥8d firom t he nanoparticles under reduced pressyre
after whichh Tt was subjected to particte—sStzitg—by

first passing it through 0.2 mcron followed by 0.1

The Ieﬁrlul&r sirovf ithat ethe pEl‘t&iHsl amatrésthen pauditade! ad @HuiEne i HRS pleSence of a

| tered tq E(g:g % mcron filter, uItraflltered and
secondary polymer like T polymer, when subjected to various temperature conditions,

demonstrate an increase in particle size, at a temperature of 37 degree (eg. plasma temperature),
the particles increase in size to about two times its original size and at a temperature of 38

degree (eg. tumor temperature) the particles increase in size to about ten times its original size.
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| yophilized in vials. Particles were tested for
various paraneters. Table 1: Exanple 4. Preparation of
w@awieesel - Human Serum Al bum n Nanoparti cl eBCT/BN28061@0427
Examplé 6RPr§Rirdfib R bP PIVGA-adlitdk 815 POSTAP b Ipmsk N‘llanaidﬁtﬂ@F for
I njection. 75 ng of paclitaxel was separate
d| ssol ved in ethanol. The ethanolic solution was added
et TR Ret RS BRY° R0 08, A SR oty

1sop10ﬂ3@£@ﬂ@ﬂ1hc¥e§ rwat digsdld jpr watstl fer 1Tn¢brot1antfoﬂewsdlﬂaﬁll aﬁdﬁrﬁn bDpolyvinyl
~ obtain desired size of nanoEartl cles. Etha

alooho} Enthieaduepusphase. hahBpiielPLEA selation sas @ggedp?o Tiﬂélfﬂéeous phase
h e
slowly SoBf g Aot il s‘aléﬂﬁéﬁuh% {4 RN ARl YRR pRBue. The
nanopattildbﬂhuﬁbbahrmddwrarsﬁbjecttai? twm*&clbaesﬂz&xg, femovahof frersdrug process and
paraneters, Table 2: Exanple 5 : Preparation of
1Y°P1“1Ffé‘@P}1ﬂ%siPE‘F 1‘1qgfran Serum al bunmi n Nanoparticles with LCST
Pol ymer: 1800 ng of human serum al bumi n and 200 ng of
pol y(N-i sopropyl acryl am de) (a LCST pol yner) was
Exampli §s Birepedation of Entlitexeat BiGheHunmingdrionAllzgginyanoparticles:
paclitaxel was separately dissolved in ethanol.
Further steps followed were simlar to that given in

900 mENﬁﬁ@inese%mﬁbﬂB@mmD%ﬁ A 615 e O B Riefad water tIOE ig¥@Rml MO0tBg each of
Wi th LCST polyner were fractionated to obtain

paclitapelr anchbngWene @@gnateéjd disgolyed in ghigreforic RheRirditaseRLGA solution
wos 48 SBLP T SR SRR B A B i s

mixingMy folimi the D/ Rniulsidia bite éind[labﬁ\/ﬂomedawwpaﬂm ehlbugh homogenizer at
denonstrate increase in partjcle size with,

low presshysefoegiBe sybilsieat tp obtRlg Gesied pige @ BWQH%E%C gesala“al ethanol was
remov@cﬁfr‘bh Eh@sn ﬁ&ggfﬁéléé {ﬁgiep ?é‘dub%@?}ggm Eﬁﬁj @Hﬁhnt whitultB8ltered through
nce of ‘a secondary poly T pol yner,
30 kﬂoMmmmémlaahetb femovalfiee dsig amdwpiulwed thmmedlp@rtszles were tested for
denonstrate an increase in particle size, at a
varioug E@Fﬁ@@?ﬁ%re of 37 degree (eg. plasma tenperature), the
particles increase in size to about two tines its
original size and at a tenperature of 38 degree (eg.
t Talsle 2t enper at ur e) t he part| cles increase in size to

apeyt—ten LI fes—t+S—of |y1—||cn zeExanpte—6:

Pr ed‘&a’rl%t Tt of PLGA- Pacl it axe R u(lféT Pol yner

Nanppar Th plesiaxBp&dntdnaxel and lmg/IOmg of lyophilized powder.
poly(d,l+rlactic-co-glycolic agid) (PI'GA) was dissolved]
i n Zcet oan oﬁsmwémlmpr opyl act $%ni de) was di ssol ved

i N—wat-er Fof—in A—fotHoeyweg—by—additton—of-
pal Jvi ny r&FéB‘F@o “%eéﬁlthls aquem phase. The
phc4| TaxerBLafve 9bbdeon Was agded 17,4 ke agueous
phase

distribution of nanoparticles | D50 —233.8 nm
D90 —318.4 nm

Example 8: Effect of Chemotherapy on Hair Growth Pattern in Mice
Seven weeks old male BALB/c mice used for the study were housed in cages and allowed free

access to food and water. They were maintained under standard condition (25°C room

temperature, 12 hr light and 12 hr dark cycle).
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slowy under stirring. Acetone was renoved fromthis
emul si on under reduced pressure. The nanoparti des thus
W bioaieed® wer e subj ected to particles sizing, PENIN2ab6/000427
of free drug process and | yophilization respectively.
Exanple 7: Preparation of Paclitaxel - PLGA-Huma
Samplse njeates mmm Rdp paere | dBsferame: ﬁ@lmmmllyem%ab)pb%}hwﬁm bound

pactitafG SRR AR Pelslbod 8K (Bl GhialiR 10h 356h D 3LB% Cypol: Saline

(Vehicle). chl or oform The paclitaxel - PLGA sol uti on was added
under stirring to the aqueous solution of hunman serum
al bum n under high speed mxing to formthe QW
n oty t H&hU der anest
A SO TNy AL L B BR300 B AMED e st
telogelobﬁc&i thadesl gak MQL@hmévenalmmsmatal der.cyBles |v¢hne1hndem¢tht®o¢nter anagen

oy doii AL TS RRICRE legpdnden £odkeet i v ciper

follow{acfj lbg Q%L:t prrc?aﬂ? dyRil412ER¥EI TR S8 o %Hé’ back skin. By using this
Ootal ned particles were tested fo

techmqm[ |aﬁuéemht®1nm1@es hﬁakﬂﬂéCL’@S imEesitniely @gaEftpetrmS&frm into anagen

i SOSRR B B PR 19734 o0

The al:l'&%‘ $Rfs WrEpaesinRAdo alduene didhle syrrbeaSfedtaafa@odsvald@ment phase in
ter. They were naintai ned under standard condition

the mlée’lﬁfo@proemind engmrtaaaeuuganagal &wellquﬂrﬂnt ahabelAt hnaggard phase (9th day

e R b TP SRS e DRSS B R s of Conol v

admlni@ ?éd ﬁlﬁ’é@éno'uﬂlyg& & go8 b 8Ming €Sitr micS 84l fBr the study.
tained from Exanpl @ 3) and Control: Saline

(Veh| cle). A nurine nodel was devel oped to study

era uce 19 and
st GRFTRLASL AR SN Sk S RES, RralDASELBEAE TG f opeia o
d1g1talEaplﬁot§giﬁb1@&1 f&rrécdrﬂﬁ WBedng @f eiatregwailtlageﬂﬂerby aﬁjﬁ;ﬁﬁeimt tiore intervals
1 tel ogen hair, shafts. This per f H
after tbeuqhgmeﬂ@éetpfy andy yehicle) fregi@entso Waé::%dwb 8 émof’—e air growth index .
V@I ally availabl e depilation creamto the back
y using this technique, all depilated tel ogen
Score hﬁllhaxrfoed)dvﬂhqhéa( i medi ately began to transforminto
anagen follicles (stages | to VI) (refer Paus et al,
0 = Nowpasy 80810 Jour nal of Pat hol ogy, 144, 719-734 (1994).
1 = Mild Bai ?R)‘(ﬁh%&xﬁ%v%ra% gf ormed to induce a highly
synchroni zed anagen devel opnent phase in the mce as
2= Momﬂshmrtgm\atlmdnscan@@dgloanfagen devel opnent phase. At

5= odraonten S ree s BFeC8REval o amount “of

Hair gfRRhs0bre WRde& for each treatment is given in the table 4 below.

descube(ka

Table 4: ‘
Groups Hair growth score index (Mean + SEM)
Day1 Day 10
Control 0.00 3.00 £ 0.00
(Saline i.v.)

Test 0.00 2.66 £ 0.33
(20mg/kg i.v.)

Reference 0.00 2.0+0.57
(20mg/kgi.v.)
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adm ni stered intravenously to three groups of mce
havi ng four m ce each for the study. After the
wo e@aveent all animal s were observed visual |y POIIN2A06/000427
Higher i Vgrreco;kgm%l e)&ﬁldﬁ'a@ﬁ’%&'téi‘h@ﬁ%r&;wﬁ' tally phot ogr aphed

coring of hair growth pattern, ,
g & to tt
The ab@%%.ﬁ%% bl al PLRR yBLE ek dbeRF R DR ?“% Bfipprison to the
Refereh@d&ﬂh@leswhbetbsbﬁﬂocthe ccﬁm@ﬁe for hair growh index 0 =
No hair growmth 1 = MId hair gromh with severe
al opecia. 2 = Moderate hair growh with scattered
al opecia. 3 Good and uniformhair growh with no
b 9NERk A APEGhGther @HQW@ro%@tﬁ%tte‘i‘ﬂ%Mi@é each
Examltﬁr gat rre%t is gl veﬁﬁi%r?'r% he table 4-bel ow. Table 4
.. H gher hair gromh score index indicates better hair
growt h. The above data indicates that Test treated

- The safeGeaidyhnwiscritetitabovdraias dgreowith anotheohigshsimple obteinduefrom Example

Ref erence and has a value closer to the control.
Exanple 9: Effect of Chenotherapy on Hair G owth

Pattern in Mce The sane_study as described above S
Samplego Haeaiict fora st REfy TEFe s AFFTEICsh{cammerctaliynialahis albumin bound

paclita é’lrfﬁ t%bie'ﬁulgg& fjonr)l egt{' zﬁmﬁ{)é’ g}!ta Heﬁo m @Jaﬁ{p‘?é‘ Q? and Control: Saline

rcia ava um n oun pacl I't axel
(Veh1cier)1 ect abl e suspension) Test: (sanple obtained from

Hiir exG0gh SR S BRI B EHEN Tt Fet 1 e Thoen

in the tabI e 5 below Table 5: The above data
iTaliledt es that Test treated m ce showed much better

hari_l—w T gonpar T] S a
scjore muc ScI oser {Jo ifl? B& %réﬁiﬁ%ﬁﬁe‘ﬁf] R SEN]
Ref-erence—treatedriee b v... the—+owes rowt
sciore ﬁﬁ&@? There i's zQ@t at |gst| cally s?&érf@gg
dlffeﬁ‘sﬁhﬁ"@lva he hair growt h index scores of Control—
and Ref diegince (p < 0.0%:00t = 1.964, df 2.00= 008 4) .

Thi s(Xfatgdkd uv.) her i ndicate that [the Test sanple showed
r educ @drabedeot her apy-i wddced si de- ef f ecti S04 &.88 -

al ppeDndy/kg i.v.)

(o]

The above data indicates that Test treated mice showed much better hair growth in comparison
to the Reference and has a score much closer to the Control samples, the Reference treated mice
having the lowest hair growth score index. There is a statistically significant difference in the
hair growth index scores of Control and Reference (p < 0.05;t=1.964, df=6,n= 4). This data
further indicate that the Test sample showed reduced chemotherapy-induced side-effects like

alopecia.

Example 10: Studies in Tumor Bearing Mice
Samples taken for this study were: (a) Reference (commercially available albumin bound
paclitaxel injectable suspension) (b) Test I (Sample obtained from example 4) (c) Test II

(Sample obtained from example 5)
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Exanpl e 10: Studies in Tunor Bearing Mce Sanpl es
taken for this study were: (a) Reference (commercially
way@iedale al bum n bound paclitaxel injectabl ePCT/IN2006/000427
The pl%b%@ QN $1hi9Bxperitent &8s th stud ?"fﬁl‘n@r PRl BRsds hh@ RAAXRBPb&avior of the
(c) Test Il (Sample obfained from exanple 5)The
nanopaptg,p{gﬁ)g%th@fpr@qq:pg 1@@9@@11 frEest smgle@)dnsqogwnﬁ@m the Reference sample.

Tumor b%tﬁrglggil c‘(x‘é@ %2%e 2&3‘{;11 afyﬂogg pus 1%\%12(}1% %%}6 ﬁtﬁl&(ﬁ@ %ere tarngpp th? mice were
divided MtCORRATOFRH (OS5 K igeded @f@éigb&lmaﬂﬁlzeandl' divsed ((b) eemgngo mm®) with
| CRC mce (carrying spontaneous ma
Refelewk@wl Tesheamples thaugh dnijataegr 1o A%e?eﬁzj?cgga@ l(lwwal of 8 hus the
S a
i AR LSRR R DTy o
route. After a fixed tlne |nterval of lirs the mce

The tbpabre s S pERA TR R -
to be ﬂaql' 2 &hm ?&11 ' &rﬁXﬁs 7t E)%ﬁoplé‘@danﬂel@e%eﬁcﬁeféﬁﬂ@é efhi¥\asta indicates

cul ate and was found to be 71.61 in exanple 4, and
that pa8lE5xel was retxiarg Bé85tlramme Tes sempReaffexampls. 4 ai 57.89&times with Test

gL B U e TR Ml o

sample§ %’I‘@érﬁpe@fsoﬁ W@ér@m% dnd seppReFdaed side dfietsRaleliGReR: as seen in Test
his further indicates | ess | eal dness of test sanples

sampla nf conpalei 4o estosanapler witk eaddifipnal fpveneratiued sensifive pelymers in the

compogl)(lgﬁ%% gx%npkl%ée in e%%%ggaipﬁ?ﬂg éll;\%cl-ﬂgo%{at'ﬂ 1{%23%%127619 Ss due to swelling of

the par$ielRS td h ertioR siressSddiihet he tiednpasioh iad haﬁcee}mmhmcﬁil leser leakiness,
in exanmple 5 provided nuch better retentlveness due to

which sy |1¢sauhgn éwbsﬁawaa%mdue%sgd% pifertplire slepesiasi ze as
defined in the invention and hence have nuch | esser
| eaki ness, which may result in substantially reduced
side-effects |like alopecia.Cains 1. Novel and
i mproved conpositions for cancer therapy having
substantially reduced chenot herapy-i nduced
side-effects |ike al opecia. 2. Novel and inproved
conpositions for cancer therapy according to claiml
conprising particles of at |east one anticancer drug
and at | east one polyner. 3. Novel and inproved
conmpositions for cancer therapy according to claim?2
wherein the particles are present within a defined
particle size range; the conposition being such that
it produces substantially reduced chenot herapy-i nduced
side-effects |like al opecia. 4. Novel and i nproved
conpositions for cancer therapy according to claim?2
wherein the particles have DO 80 nm D50 of about
200 nm and D90 < 450 urn. 5. Novel and inproved
conmpositions for cancer therapy according to claim?2
wherein the
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particles have D10 > 120 nm D50 of about 200 nm and
D90 < 350 nm 6. Novel and inproved conpositions for
w@2mee692ther apy according to claim2 wherein tPEI/IN2006/000427

Claim@articles have DIO > 140 nm D50 of about 200 nm and

10,

11.

12.

D90 < 260 nm 7. Novel and inproved conpositions for
cancer therapy according to claim2 wherein said

. Nogérggéir %fr?vg@sqggtbg%j{tﬁﬂ% @l ! yaﬁg%ezt%%%’g "HQirfg" %ung{tfakl? reduced

S su rall'y co ssoclrated w

chenf@hgrapyirits) side-efletelikealdpecigrr oved conpositions for

cancer .t her aciy accor. di n% to claim 2 wherejn sai q ) .
Nojalr 1<t [TBBIONaY CORPRRFIPNE & S3ueer dieaamyi BRFOTURE it qlgjmpfl comprising
parioRs GG llaéas%ne% Q%a&ce@dn%‘aﬁm Y flastid g‘og]_ﬂ‘ié?.v ed .

conpositions for cancer therapy according to claim?2
Nogbiemﬁi impraved pampbsitiess faveaneerpthetapy | ascetidag to claim 2 wherein the

i stribution ratio 0 0/D10 less than 3.0. 10. Novel .

PABlgS AR PTEYRR Y eéﬁﬁﬁ?%m%;ﬁ S e e OB g tht i
prod@c&l AbhialyeE&icBd §Hér§otﬁ%£§-ﬁid%§e$ﬁ&@eﬂed@§ﬁké glbecd.ze

distribution'ratio of D90/DI0 | ess than 2.0. 11. Novel

. Noseldandpnpipaed compositionofer faocerctmrpy achending taekind? mgwerein the

.0, cl ai rei h nti-cancer [ ect ed
A RS M G U TR RN
No@8lt bt hidpRlved @8mpasitibly &drl Candétt iHepedccadery so cpfiidn? wherein the
al kal oi ds, ant hracenedi ones, natura F)r oduct s,

paticlesbaesD 1 forl A nas DRl gbemt 204 nmrandder( 3Aed a8 agent s,

Nogglgj '%1%2 glﬂﬁli&/‘%& %5&308’58195' BUM GG Hlenal! &Qoﬁiﬂig) LEXEBSm 2 wherein the
oftical  suppressants, | nmunosuppressi ve agent,

parftidles hianBl 0 +1e0 ape M5S0 abent2s) ngenel DIkE dp@uti. ¢ agent ,

antisen th t.i [ [
quglhlfugi @Iggx;oviaé rﬁg}gqeagﬂ‘ggnsg ?Pc{ggg%yy Elgl‘%igﬁz %Bé(%aii?l%eto claim 2 wherein said
i . i i t . r‘ i .} r. . ]_
o L TR ASSELAR . SR HELAS cid D eyl conplecty
assoniatddiwidt the pbRmeN@yel and i nproved conpositions for

. No%%]? glgcgﬁ%gq%rvg(ﬁ) éal%%ggég@n&rt %BEJ%B’L @aé%la\ggﬁé%ﬁﬁgteagim 2 wherein said

patilRMaNDY GikiSle s tBRIon O bEDSO/DNI 1egsanL D)
cycl ophospham de, estranustine, ifosfanm de,

Navek hid dmptovedricampositibigh &iraeanest aiterspy m@gord@gr@s@lam 2 wherein said

Lonuistine, streptpzocin. d e, i ne,
pert RS SEYSF Rl TR Ehyn RAF REDPGTY 1 BIBPAPEE, e
Novat kaPh@dbioved (SRpdsiBdny €drSjanasrmiheegy cotading] - claim 2 wherein said

met hyl pyridi ne}-platinuni(11), nethotrexafe,
pariistardier ek particleasize distekuion jHpd %PPQZD.\RO&?SS&{%}H%Pbi ne,

ch enns| I ' i ne . fai, :
NG Q555NN onf ) R M) MAKARL 16 iy o
antiapeel dmpiinesleayd doabitregroe adusistagef allydating afjents, antimetabolites,

S EASR U ScL L R ) LELLNE, A SXGEIA AR e s, hormones,
hormones antagonists, miscellaneous agents, radiosensitizers, platinum coordination
complexes, adrenocortical suppressants, immunosuppressive agent, functional therapeutic
agents, gene therapeutic agent, antisense therapeutic agent, tyrosine kinase inhibitor,
monoclonal antibody, immunotoxin, radioimmunoconjugate, cancer vaccine, interferon,
interleukin, substituted ureas, taxanes and COX-2 inhibitors.

Novel and improved compositions for cancer therapy according to claim 11 wherein the
anticancer drug is one or more of chlormethine, chlorambucile, busulfan, thiotepa,

chlorambucil, cyclophosphamide, estramustine, ifosfamide, mechlorethamine, melphalan,
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13.

14.

15.

16.

17.

m thramycin, mtomycin, mtoxantrone, porfironycin,
daunor ubi ci n, doxorubicin, |iposomal doxorubicin,
we@pior&i2¢i n, i darubicin, val rubicin, phenesterPCEIN2006/000427

urah@§ENd, feafnusbinp O UsBis; aNpHiorduRs| dhcalbazispasragirbariies, temozolamide,
PEG L- aspara i nase, paclitaxel, docetaxel tere,
cisplptin| aserbewlatiy ncpxaliplatis, v rHeeliine, (35 H6T3é1(‘?}§ -grgininedichloro-[2-

methé/ rﬁgr?ltdﬁfeggﬂm_ @Caﬂ ctRAIRGGE] N ﬁ&?&%ﬁ,‘ d@altitrexed, trimetrexate,

er’posi de, {erone. testolactone,

cladilsiaé ubhilb‘tcﬁngymdpmsh&r oulldmaﬂalnet dibdddenbins, | mersaptdpyrine, pentostatin,
.am nogl utethimd t

R N R —

geﬁ&?&tbmél Stﬁ!})@d%ﬁ:&lﬁﬁé %lé'oi‘f@f%ﬁlr an@laehh@i&@éh "h%rlamycm actinomycin,
moxi f en, me, buserélin, gosereli
muﬂmmpyom |mh$omya1n,pnm>einhnne peditonyping g@moemlmm, daeredtien, liposomal

GolSASERT 0! BSELLE: | SHRLNEO Ny O OO i,

plpBé’LQfa%?Séfrﬁﬁt%ﬁaesﬂneV 3MhspRHa@inake, t CFE(B-QL aspatdofbé, depaclitaxel, docetaxel,
procar bazi ne, suramn, thalidom de, nethoxsal en,
taxgtsth, nmipestinenyincrisie aiusteripe, *émp@ﬂblm,blrlﬁymm HPRRtPERE; amsacune,

B R R L

nil@Bghidy¥, ( 4amodheti@iileny lahistiorolam deemabteid, uzfumhstane letrozole,
bevaci zunab, “cet Uxi rrab i brituponmab tiuxetan,

dexamqglj@sm pr Q(hl@g)pgzdj@ﬁhﬂstﬂé’éﬁﬂqu,zﬁhﬁgﬂ@gd@g}ﬁf@p@a tamoxifen, toremifine,
buseil 3%% eue{(]ag‘i 1 tx& c{eU rﬂa@mgﬁl?’méﬁgﬁﬂg &1&1@5&\3}(&6 meges’uol acetate,

t1fox opr el veki A and
1evdﬂfyk06ﬁﬁ¢ VBSthyfmimpfalmﬂnhhs ardekie. trididd\ogmdliumnuitrate, hydroxyurea,

i nproved conpositions for cancer th di
levamigols, mﬁ%ﬁlgerp SCHeR gmc?r@gﬁe%r& o iﬁg)ﬁgacc - r\%xg%en sodium
éfﬁ?éé}n Torte AR, Wnlotihidy h?&%cl%oﬁhéméﬁ%ﬁﬁl@' kmatdifb DEYlte, semaxanib,

i nprove éorrp03| tions for cancer therapy( accordi ng
addpalenkai nbekarotbrey; ei tratsaetineici canider Brcirgretisoitaxanidls aped  N-(4-

llygr@%%g}%tnl@f %2@51?1(3 eo[fﬂg}é?mﬁ?e:bgﬁf%%&a& §° ﬁléll}q Pllﬁullof}flb tiuxetan,

rlwﬁﬁﬁ'&hshﬁﬁlﬂaﬁ)(%ﬁ b EnANORBRRidi, Q&1mﬁmdbanﬁérfaﬁﬁl—u2a interferon-o
docet’axel . 16 and i nmproved conpositions f

2bcadesbaukirh éﬁalﬁﬂ}lkat@ﬁttd&r?@dtoﬁleéYeéﬂillhﬁ‘@ demivayss theseo! “and the like.
Nq%ﬁip%{%n% élz}i)liog%%gcg}e o%ﬁcaﬁ?sjf for c%lleY&[Etﬁem acOBl B Waim 12 whe1em the

or cancer erapy according t
an?éﬁb&* &g MelRted ﬂdiﬁt&a@@@@@;&ﬂ@lhbm qul ydﬁﬂorousacﬂel ect ed
roma group _conprising protein epti des .
Ncwci ard impyived, comp@%%ﬁgfqgu @geer TE\PS?E& ALY, 1n§cﬁ°d°1m¥n 13 wherein the
| i popr ot ei ns,
an C %r&ﬁggi‘!ﬁ ﬁ%@%‘gﬁg]&lé@qﬁ&? f(e- capr ol actone),
Ndizgl %ncg li)mpmgﬂd cm;ﬂpomymm &r, capoéryt@lhgpgy oxywdingr @t elyunadé wherein the
ydr oxybut yr at e- h val erate) copol yners,
ta?i@@P%ﬂWPéed’cﬁrﬂan%lI‘ ’(%i i?ﬁ celig®y), pol y(glycolic acid),
NRRI ¥h§hihiph Ak ConGRisBlons @bl €arket WerayMbtoRdling it6 claim 2 wherein the

polymer is biodegradable polymer.

—

tamoxifen,

Novel and improved compositions for cancer therapy according to claim 16 wherein the
biodegradable polymer is selected from a group comprising proteins, peptides, fatty acids,
lipids, phospholipids, polynucleic acid, polysaccharides, proteoglycans, lipoproteins, -
hydroxycarboxylic ~acids, poly (e- caprolactone), poly (B- hydroxybutyrate),
poly(hydroxyvalerate) and (B-hydroxybutyrate-hydroxyvalerate) copolymers, polymalic
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bl ock pol ynmers of polylactic acid-pol yethyl ene oxi de,

pol yal kyl ene gl ycol, pol yethyl ene oxi des, bl ock
w@eopolyazer s of pol yet hyl ene oxi de- pol ypr opyl eneCDRN2066/000427
am@OFM@pww h@h@; pcsl\léstg\rywohb %&t)epsly(@mawﬂMS@maa eseid), amphiphilic

vin rrolidone ol
bloak cm»h@mers ﬁl Wykarymc a@@tmﬁ)%ethy 1ey@>§gl25r gc?lyaﬁéylene glycol, polyethylene

OX‘ESﬁ Jep %@éﬁ’?‘l’hﬁé@ gggs&&% fﬁeﬁes'oxﬁfélt l%/o‘@%)ﬁéyl@ﬂé ro‘?{jl d9Ryanhydrides,

synt nat ur a
pol@@ﬂth/d&feﬁs @blﬁ)ﬁ@mhymé@mlhbnﬁmw E(Ndvmhlep)}rrdiﬁloam)d polyvinyl alcohol,
derivatives and m xtures there gfag vel
Poly s b VD MRSSIeE ek s PPIFAIERAL 1% B9 gﬁats%cwgfvwlt gyrrolidone,

polglatgbﬂzl}?mmga Sy %ghtﬂetr?é HChdtula$ pd gﬂ’ﬁ% Br cd-Bol Yﬁheleof and the

trons for cafnc erapy accordi ng
liké eglcbdiaivmlﬁesvdmelrmnxtmsmhdleoﬁnpo& tion corrpri se from
about. 0.5 %to about 99.5 %Db ht of
18. Nojih PSPV} MBI hY SEIEY TSTesogeen bl g d Topercin seid

pro‘eﬁhmlbﬁﬁunsa' d polyner(s). 20. Novel and inproved
onpositions for cancer therapy according to claim?2

19, NowHetred mlpﬂcveeChnbmpamtlems fiw angnges therepy waswilingrie Painy Aepherein said

co P ORAL e hBToC PABRG: s Raieal SPrers iy sttt il fyicancer drug

an&‘fr@ﬂnrﬁbgu‘é@@m@k@aﬁdﬂx%am% I\gmeght of sigd bolypre(s).t axel and
olymer is al bum n. vel and i nproved

po
20.N Ogdnm improved f‘-‘@rnp@alﬁ@é? farneanggry thewpyr arcatiing e chit 2 wherein the
urth 8 I r and
onf 4ot BRI PR IR o 20

21. No¥blahid 2@psdeed eﬂomﬁobmoﬁsett@rnmm thetapyeaccoxline e ctadad 2 wherein the
fromthe group conS|st ng of erature and pH

@RI VRIS I Faggland pel ynNé\‘/Sear ‘gﬂ i npr oved
22. No&ﬁfﬂﬁa' fn{qﬂ{}@?c{ Yon ﬁ%tgﬁ%ﬁs LRI ARYer 28R Bk @ing! B Madd 2 further

enperature and/or pH sensitive polyners
comgrisiag aeé@ﬁhdﬁuqulymer group consi sting of

23. Nog(gil%lg ugg%%}:g nlgggn g CHpoI %e%gp%/q%g aagti/rdmcrt\é &}almd % 'wherein the
Sec!?)%}léfczr ntgﬂtxﬂ&c%h&@lect&loﬁbfﬁt Y lenpototeRting RElyAFEIBTREE pH sensitive

acrylam de) and the I'i ke and derivatives
polynersof . 25 Novel and I mproved conpositions for

24. No(vgﬂ_ﬁ%c{ é@moge %;8%1%?331%%#& gort & gérath@agg a@@&ﬁﬁlgntosahﬂn 23 wherein the

sensitrve
terRArMON: LRPRT SR SeASHY PoTlaess. is Eﬁectbkb\ﬂeblm ﬁmdgmnp consisting of poly(N-

acé:t;]g'gn?yz;{rtuldg)ns : O{jolcy:/(al\rll ?&)&Jrgplgfleaggrﬁ)gmﬁgfor d ngly%ﬁ-lsoplopmlac1ylam1de -CO-
acrylamide), polyvinylalcohol, polyethyleneglycol, polyacrylamide, poly(methacrylamide)
and the like and derivatives thereof.

25. Novel and improved compositions for cancer therapy according to claim 24 wherein said
temperature and/or pH sensitive polymer is poly(N-isopropylacrylamide).

26. Novel and improved compositions for ‘cancer therapy according to claim 19 further
comprising secondary polymer in an amount from about 0.5 % to about 99.0 %, from about
1.0 % to about 95.0 % and from about 2.0 % to about 90.0 % by weight of the said
composition.

27.Novel and improved compositions for cancer therapy according to claim 22 wherein in

presence of the secondary polymer, particles of the composition, upon administration to a

mammal, increases in size to about two times its original size in plasma and to about ten
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28.

29.

30.

31.

32.

34.

conpri sing secondary polyner in an anount from about
0.5 %to about 99.0 % fromabout 1.0 %to about 95.0
wor@nbeR2rom about 2.0 % to about 90.0 % by wei BE/IN2006/000427
timbeits afiginabsipeat theommoz Gite, NAUE brodHng FREQURand su_bstan%ally reduced
co ositi,ogs for cancer therapy according to claim?2
chmotherapyrindpsed sideeettests liselensgiéndar y pol yner
ti.al; t id ] on adm nistration t e
NER bl Rprled, SSRGS bt Biock BRP P hE % i’ 2 vherein sad
coprpiogitioalis & taboidal delissymysand. t o about tentimes its
original size at the tunor site, thus providing .
N?%ﬁl glgﬂilﬁlgl'%’ﬁa COROsHIONS 49 9an,c§1b|ﬂ)@wy according to claim 28 wherein the
collBRIAPAdIREAPY sicRPMNaSshIlides ef f ects |i ke al opecia. 28.
Novel and’ i nproved conpositions for cancer therapy
Newst and iimgraved coaiposzionk efmebmc&aﬂﬂre@lymmgﬂd!iﬂgnb bk‘agﬁ 28 wherein the
| pidal deljver t 29, .Novel and_i npraove )
oo AR g el =il e s afidisioae prarly b adi edomeztble aqueous
ligfierei n the col I oidal delivery systemis Iyophillized.
30. Novel and inproved conpositions for cancer therapy
Noyet grdiimgraved cdomnpasit®nntfer einvet ieramy hatoddihg del dlaier ¥ wherein the

A | i snded |
DB R S LB SRS Sl 6 povc
laatiergoeglyddlienseid)om e@neRint BOHARNNARCCE M iItH %bbAt 9%.@'61%9 dnd optionally

erein the conposition conprises paclitaxel |
Po%dﬂ‘ipf?mé%ﬁr&l@gup@e)onE’fm%mwnéI@@m g9t 2.04% to about 90.0 %, and one or

Sy g o 2 o o

0.(ddYoyté abdm@Sﬂcﬂmydyawighmﬁtlﬂséaonhpbsamnanount from about
2.0 %to about 90.0 % agnd one or nore . . _
Nﬂﬁﬁﬁ?ﬂ%&@m‘f& Iqoy%)é]é@oﬁ% B eanssic thsramyt according ite redpimr 1 gwherein the
I I . r: 0 a . 0/9 .
o R siaa Famthr Bofhnh 638 W M B %, albumin
in g Apowittiiaom sbéwr2. ¢ ¥noebott . & plyamcanionaly pblg ¢ iedpmdpllacrylamide)

. . dnt | o e
in 00 BT 60 S0l PabeR0 8b. Sihipna s prs pharegeeutically
ac@PRBIY exCipantaRarter? 0Pa YihOindhotheR9f & 881t OV 1 OBl db¥ut 99.9 %%

pol y(N-i sopropyl acryl am de) in an anount from about
by pveightof the £pBWOSIIONO” % and one or nore

A BB PR Yot SRR PR SRSt o Bttt ety Sconing to

claby Wedrgising tehetep0 0P O inbikiNg. at Idast AnBRNOFhcef JABRKIVAE a2 least one
i nproved conposition for cancer therapy

POIS{gJ\ég :il?d %%I\Eeg? &ilhpmi@agarﬁgﬂwgqgn@lttw 6d épgheprespnice of one or more
phmrfébaﬁicﬁiy Ia@c%ﬁab?engarﬁ@ltsi &iﬁngﬁgin%rgu&n%%claets blyefae%{ov?nngethe solvent
and (iii) subjecting the nanoparticles to particle sizing such that the obtained particles have
D102 80 nm, D50 of about 200 nm and D90 < 450 nm and have substantially no free drug;
the composition being such that it provides substantially reduced chemotherapy-induced
side-effects like alopecia.

A method of treating a mammal for cancer therapy comprising the step of administering to
the mammal a therapeutically effective amount of the said novel and improved compositions
comprising particles of at least one anticancer drug and at least one polymer wherein the
particles have D10 > 80 nm, D50 of about 200 nm and D90 < 450 nm and the composition
being such that it has substantially no free drug and provides a substantially reduced

chemotherapy-induced side-effects like alopecia.
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35.

polymer in a solvent (ii) optionally carrying out step

(i) in the presence of one or nore pharnaceutically
waeweeptahbt e carriers (iii) obtaining nanopartiPCEEN0§6/000427
A heilBY iffdrelfEnS ehateither@dpelidducéd sigsleffeas 1ikg aldpecia of a cancer therapy
_ hanoparticles to particle sizing such that the .
in gotagopsel yadegeings thavenD VOt @OCHIPFT BB  Saih onethpdocomprising

. and. D90 : I a e tantal Ly: 4N e .o

a0 & Brrgaeln “Bie-HEY ol 3 1R gl Rl ®ne. mproved
corpditicnRtdoalpriging gehutctes ohareidienapytidancerodrdg and at least one polymer

side-effects |ike_al opecia od of treatin

..34. Ane a
whegsihihe megiclesdinye D tve SApyn.dosihed %h%w% Bmseh, D < 450 tm and the
I M ] : BB r ically
coéﬁ%%ﬁ&ﬁﬁég ﬁ%hggﬁg?ﬁ?he salﬁﬁ%%ggfggﬁ%%inproved
conpositions conprising particles of at |east one
anti cancer drag and at | east one polynmer wherein the
particles have DO > 80 nm D50 of about 200 nm and
D90 < 450 nm and the conposition being such that it
has substantially no free drug and provides a
substantially reduced chenot her apy-i nduced
side-effects |i ke al opecia.35. A nethod for reducing
chenot her apy-i nduced side-effects |ike al opecia of a
cancer therapy in a manmal undergoing treatnent with
anti cancer drugs, said nethod conprising adm nistering
a therapeutically effective anount of the said novel
and i nproved conpositions conprising particles of at
| east one anticancer drug and at | east one pol yner
wherein the particles have DIO > 80 run, D50 of about
200 nm and D90 < 450 ran and the conposition being
such that it has substantially no free drag.
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