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DETAILED DESCRIPTION OF THE INVENTION

[0030] The present invention in one of its embodiments provides for compositions

and methods of preparation of docetaxel and other poorly water soluble pharmaceutical
agents or drugs which retain the desirable therapeutic effects and remain physically and/or
chemically stable upon exposure to certain conditions such as prolonged storage, elevated
tempertature, or dilution for parenteral administration.

[0031] A stable composition is, for example, one that remains physically and/or

chemically stable and therefore does not show evidence of precipitation or sedimentation
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compositions capable of maintaining physically and/or chemically stabilized,
therapeutically effective amounts of poorly water soluble pharmaceutical agents with
reduced toxicities. It is a further object of the invention to provide stable pharmaceutical
formulations using anhydrous docetaxel, as well compositions resulting from use of
anhydrous docetaxel.

[0035] It is a further object of the invention to provide improved methods of

preparing pharmaceutical compositions capable of maintaining physically and/or
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stabilizing agent. For example, the composition may comprise docetaxel and a stabilizing
agent, wherein stability of the composition is enhanced as compared to that of a
composition without the stabilizing agent. In some embodiments, the compositions further

comprise a biocompatible polymer. In some embodiments, the biocompatible polymer is a
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composition comprising docetaxel and a stabilizing agent, wherein the stabilizing agent is
sodium gluconate, and wherein stability of the composition is enhanced as compared to that

of a composition without the stabilizing agent. In some embodiments, the composition
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consisting of) edetate, citrate, malic acid, pentetate, tromethamine, derivatives thereof, and
mixtures thereof. In some embodiments, the stabilizing agent is a citrate or a derivative
thereof (such as sodium citrate). In some embodiments, the composition comprises sodium

citrate and sodium chloride. In some embodiments, the stabilizing agent is an edetate or a
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m xtures thereof. In some enbodi nents, thé stabil1°zi ng
enharggéd s compared tq that of meonapagisionvitlionbthetstabilpfing agevh some

In_ s e Co Siti
emb QLT BLIBLRY 1 P TR SRR s bR R e
proteﬁi)bmcbbmelﬁ‘rﬂaodtrh@w ttRdéthhikring aGe i a d:l&leﬂiﬁg%%@ﬁtahﬁ:h% afly of
derivative thereof (such as EDTA). In some

(and B98¢ shndimentp seleqtedfrpmthe grosy psistimgsdliedette, citrate, malic

acid, pentetate, tromethamine, derivatives thereof, and mixtures thereof. In some

embodiments, the stabilizing agent is a citrate or a derivative thereof (such as sodium

citrate). In some embodiments, the composition comprises sodium citrate and sodium
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gl uconate. In sone enbodi nents, the stabilizing agent
i s sodi um pyrophosphate. [0045] In sone enbodi nents,
W@ bh@7ozimosi tion conprises (1) particles (suchr@sus2006/034103
nanoparticles) conprising (in various enbodi nents
consi sting of or consisting essentially of) a poorly
hloi. & <3 WhltBaRRAkT RIS iR Ah; B0 OGO
¢ OH%f yrrésr (esuch as a carri ér e:ﬂ%s,ﬂl\rlk\glle%ﬁeonay %e‘}ameethermf
(suclnbblbinTA) s cdonasenHSmiments,dhé Qt)ibi:liz'mgagélhtiisz & nguliageidt ,In some
n,sta J|lty of .t he.conposition is enh ed as
cmibi i8S S0l iine Pt SRRyt PORE O peiments the

stabifibRBiabér i@ dAGE BYrophékphaiee enbodi ments, the
conposition conprises particles (such as

[0046knopar I somessmbodimpents ithgcqposition eoueprisetidd patictes (such as
nanog%glé egtcjé g glgg in ‘93(%{2)% 2 bn gm? secrg)tnsm{l S%%ﬁ fr) Cé){l%lgtllr}% %srsentlally

—

hEn 1 0C orrpat |
of) apiootlgiwater wbiluble piaymdveutiddd ugenm aﬁdlﬁlibu@m fdﬁ&\x:z) 2dgbiliZihg agent,

stabilizing agent, wherein stabjlity of th
whergi 6 Ffetght FrtiooT dhtaleatn tad ‘?:B‘?ﬁ?lé’r‘@ﬁert @lwb#%lph%maaeuﬁcal agent in

the c8ﬁ’1 Qﬁbﬁ {sABoMf G5OV Ll Stf)@l?' Aﬂd%ﬁ@%lﬂ\%ﬁgﬂn%f :(])g tIRYnposition is

odi nents, the docetaxel is coate
enhabﬂ:adcas mepalt@ﬂeo thet ghaeconsesittorasitioat theestabjlizitgbgent. Imsome

emb%lcg]@ﬁ{lts ngﬁ BROT. swgt}?g,s(ﬂl?blg t&g%lt ll%gia?ﬁ%e%% I s ﬁltnssh el ating
emb&Bnehts e toAPOitie YIS 0N Pafticld Qs&h)as Qe Akoles) comprising

C|trate mal i c acid, pentetate, tronetham ne,
(in veyaus\embiodimsentsronsisting afer Wﬁlﬁm&@sﬁﬁ@ﬂﬁ@f) a wqorlsyowvmter soluble
- abj e _or
precIRRLTRRL apd L 5L DABOE Py i o

the abhubn mcrrﬁnet;)sorly hatee ssipbleipha@nace 0tigal hges usme |CUﬂi\p6$1f161@IS%bout
. angﬁ Fdlunchlorlde In sone enbodi nents
18: 1§f $ (1

nelndige feyerempls any ob gheuitlel tyabguik:i ORI o about 1511
about @q rt@ Qf)odtslgclh albbut Eth’%)aboﬁ OSP d gﬁf‘ﬂft@ gegﬁdswhélgﬁ stability of the

stabil'izing agent i's C "acl
compstimaiisenitagcedt dse:oslpaimdlto that gf agmnposﬂsorswdhmmthe stabilizing agent.

I soft SRRy PoHBE RS, T GGasdent f oBied URAFAEN s,

[0041]he CONPASHicic@ibodRA, $8ScdmposRRhldoflpeiRed @ 51 ﬁﬁhl@ﬁzs (such as
nanoparticles) conprisin i'n various enbod

nanopyHe eg)thﬁgm@fngdrn ooy b n@g@eswm1amng/ofoﬂ)coa51§1mdsgentlally

of) dé((\%;t&;el %? %QL}IE ips Al gﬁg tﬁnolll\fﬁ e %%S ,%h%rneg\% E\%/Jer}] lﬁr?ta 0 falbumm
and thé docetdxehinrthé coripusitioads bouwdi(ar1 solbebt BOMRhandwaRW A 6@bility
agent in the conposition is about 0.01:1 to about

of the pempositignds GpRANerhasstoamarsd tp tt of peowpagitien pithaut the stabilizing
agenf! NRABHE dnibs dipRaiiRe ohihokitdh ce&gﬁ%egg;ﬂong%l&sk@{gﬁ% Lout

he stabi 1 zing agent. "I n some e poorly
nanopa'tlehes)smhmmlsmgdglevanous embadiewnisi cohsistinpufian cohs:stmgl“ﬁssenually

ot o530 P Sy FETROR o0, Somprl s, (), B S

and tﬁ@a@&ween’h&h&@daﬁpo%mdﬁqs aboR'l sqocﬂ%sit(ineﬁldﬁfgsﬁp Eﬂ;ﬁﬁ;&lx any of
of poorly wat'er sol ubl e pharmaceuti cal 7agent and

aboug] ﬂ)lﬁ@rﬁbpu'f é&d QIZ))J'E 310 aboitti 15 hgbewént to aklost El:h, dboet 4:1 to about
10.1,%d %B})utrg":" f), a?ndowherem stability of the composition is enhanced as compared to
that of a composition without the stabilizing agent. In some embodiments, the docetaxel is
coated with albumin. In some embodiments, the composition is substantially free (such as

free) of surfactant. In some embodiments, the composition comprises a stable aqueous
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the albumn to the poorly water sol uble pharmaceutica
agent in the conposition is about 18:1 or |ess

w@ eovclozmdieng for exanpl e any of about 1:1 to abpeit/USBNA/(34103
about 2:1 to about 15:1, about 3:1 to about 12:1,
about 4:1 to about 10:1, and about 9:1), and wherein

oG TRh s A8 SO e AT O6E AP pSPARRA oo
partidgeot docktaxslaswatee R CHI BERihY, wiidiein PIROEdnyposaiofusiRdrébhPrises a
ﬂﬂﬁ@%ﬁ%&gls coated with_ al bumi n, [Q047] In sone

sRinvhereinfle weighiafie o ﬁlbm'm the dpggtayshin the lcamposition
is abélﬁq(ggl S8l S ARt ok @)?&)mogflg TS P dHofl Y 'a%ldﬁt 2& ltcg/ about

ment's consisting or consisting essen
15:1,abpuidh¢ ¢¢ abeeit 121 datmiubdiiito abautd 0(]2)an¢abd1ﬁbt]l); azudngherem stability
ent, .wherein the weight ratjo aof al bumi.n an
of thelSpdSin 1 enbmseeniostharsch thet ol peampesibian b1 vidbo bilizing
agentl 08 'sdmedRthoWhedd, ﬁleséo%@okﬂubﬂ cBinpkB& LATRARKES Ap hﬁlzed)

enhanced as conpared to that of "a conpdsition mnt out
comporigiostthasican bp rrgongiicried, reswspended.crrisotidnased o, fottegenerally a stable

aque&%'mgéén% o%rbf fen‘gs‘r%%}sl, %%)gmr%%&tﬂc ers‘fgcaé Srgsr(i}lg% cmlesand albumin

(suclmrtblcst’axﬂg:o@ﬁ‘ed Qﬁth@tlbfiﬁmlﬁ) Wigrss ﬂﬁ'ttdr@o'sﬂloﬁfﬁrtm €6#nPiSds a
al bum n; a stabilizin wherein the

Stablwgp% ﬁ%enﬁa‘tflilecselaftheawam A AL PRI HORLA deretiie e composition
fi0 :
is ab&ﬁq.ﬂqséxtlbﬁrhﬂcﬁldg%?g{* exdpte Qhy %Pacb%ug gri%) Hg%‘g% t8 L :511101{[%.1 to

exanpl e an t 1: T to "about
abouhlﬁ)utabbﬁt 1,1 tablonnt 13:1 latiomt dddotabdd: ljD 1,ahdabout 911)f and wherein

d .wh tabi ity ¢
s BRSO e G o ALl o
stabll@‘ﬁﬂg)ggdnft' Bisome esddirh&ifts, Qﬁ@ghﬁlhﬁl ?%5&9%15 cﬁlatﬁ@‘%ent such as

ments, the docet axel is coa
any of ansl 1@@@@@uenﬁqqd@emmle@®dﬁm thecgrouls cansistingnfiedetate, citrate,

malicfel[rg é)gﬁ‘ééﬁa?e %%{rﬁa{h%ﬁ)lne dgrslilf'l rfv%sc Fﬁ?lf’l ag@gmggg? tE}Frgof In some

emboalcmaﬁsgsﬁcu stpiilizing ﬁgﬁft ipasitral 29 desivativexbereaN@REH 4 oURS)
npri si ng docetaxel and al bumin (such as particles of

citratgly clétsawé|entb@étnéf‘dltwltewoa}malﬁﬁoa)conmﬁé%espﬁlwrh@trate and sodium
chlorﬁﬁn'@fi’%rhé eﬂlbt)(‘ﬁfﬁeﬁ%r th gfggfliz?i{agsa[g%ntsfé%'ehé Ze9 o glggo%tlve thereof

wherein the weight ratio o e Shd e
(Suchl as RINBAY dnrprome tmbodimentathe Btaﬂ)ﬂxzhgcﬂgehﬁs soditumcdlughing@. In some
b % %gptebg ut 1:1 t about % % about 2:1 to
embogfhertis P yEilagH hedti s viidbgtoraoin aeabout 4:1 to

[00483bout 1@ sdmedBhodiRAs, BhelpartidY sms%aﬁol%ﬁﬁaé% it yheof

the conposition is enﬁanced as conpar ed
compegipn SRY @hawqgn@umem diagnegdsiof npignepterdlant abouhalsfmdeOO 900,

h
soo, R RE, S0 390, a0F, A0 BRI RS, FERRES @ et e eSS

meanrdanspestiae palm:leﬁ et ednetboti2  rdbogefi®r ah.! Y @nsd @b&liments
aqueous suspension of particles (such as

the aEAESRA PSRRI BRTCIRGThIRG BTG b ehusea abgi e tstrAn2. 00w hin
some ¥ HIARLAX Fhe }ﬁd?ﬁ‘ﬂ@sdorvﬂrai et@lape“ﬁ&jﬁ% ﬂl%?eﬁ)r @' n the

conpositidn f er conprises a stabiliZing agent,
[0049)her ei 1l Itelwmpemgbns deatriloeddferaih muyibe avablé hquedocaispatsion of

the Py BRgh D G P BRo ATl A2 s T S BHATIS BTV OGRS f the
poorly Yater soluble pharmaceutical agent at a concentration of any of about 0.1 to about
100 mg/ml, including for example about 0.1 to about 50 mg/ml, about 0.1 to about 20

mg/ml, about 1 to about 15 mg/ml, about 1 to about 10 mg/ml, about 2 to about 8 mg/ml,
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about 15:1, about 3:1 to about 12:1, about 4:1 to
about 10:1, and about 9:1), and wherein stability of
W bh@7ozimbsi tion i s enhanced as conpared to the€T/082086/034103
conposition without the stabilizing agent. In sone
enbodi nents, the stabilizing agent is a chelating
Y, l :

o 458kt 85500 A0 £ A T SE EBRBRL concemeaton o
the pobtly aater solablegphachateufiehbhgdngiseat 1dastateubamg oflmg/ml, 1.3 mg/ml,

L5 sl el 3 TR BT, 3 P b ane e Sl dpEar meml, 10
mg/rglﬁ% 5 g_ﬂg/mv,@otrﬁg/iﬁgpis g RN @R b WG FRkS) Jnné/ﬁﬂ.sone

odi ment s, conposi tion conprises sodi Citrate
[0058ind sodinsemsgnabadiments, thesomepaitioads aelny éuch helyophilized)
tabiljzing,agent .i.s an edet or eri.vativ
comiis i b4 B bR P haehialt TertPbiid. SireRuliiet e8ienifeco form a stable
aquestieduspdrziondfagepdoriySyaatoUivl gpheRaehficall deSONE some
enbodi nents, the stabilizing agent is sodium )
embogymenis.J8p Remposifiomisd)liqui (SuseasametsIrepmRositigreobtained by

recorﬁg\{}gf.n lo??es&%’eg’lgir%?a cﬁgggﬁg&i{i .eﬁl)sol € d%ﬁ%[gg%]i[l%%o%{bosiﬁon

n avera lanet'er of no grea
is an arlewmedaaty 1ighid XO@D, as 8@B0uBDdMpoSTtion GRA cab BO dridd@GnclBa0,
| ﬁgo and 100 nm In sone enbodi nents, the average or
yorhilizg) i anet er of the particles is between about 20 to

[oosglb out 4R erhtbdBAERS, QIR ik Qﬁta@l’@fo?ggreﬂt@ra Bh as

) iameter of the particles is between about 40 to about
intrapepousradmivisgatinn. dnisont rmhodimentsetheanottipokition oy suitelbip lfet s
r ile~filterable. [004 The conposi.ti.on
e RBhRA HRS Frou Pl i Gaiesnenat ufhdisrbly In
some! digbaety, thetehpssididoes RhEdaIRCabitificalt sRBMects M & InASvidual
a stabl e aqueous ;suspensi on _of the poorly water

(suchgzsi hygag) Mg’ﬂ AaBEtieisd fo t dnrividiala le sorse ambadimsntsotheany

. . c X
BByl AR B Al LIS gt
stabiligjhgrhgend banthiningt nelositibnsl desomjibed hergihaty fhrther cdbguise 4 Sugar
. /m. about 2 to about_% /M, about 4 to abaqut_ 6
(nclyfipenifor Chamole, Spiross. mgniol A esmackbIasREad tefdose) or

otherQﬁdS}ﬂﬂ'i%aﬁ@ﬁ loPPechstithtonPe@ | y water sol uble
armaceutical agent is at |east about any of 1ng/n,

[0052]. 3 ny/lmsome emnhegiménts, theramioningt oBthetgtabiljzidg agghtin, ths

compg{ti%}isnfélggéﬂé nléﬂ)/%ll t@é@%; : /1%%651[%,1 E_F[j’eé? 4&6.%0&??%hi&ally
accerbbleBhel of {RXUEE) of 13 ab 8 e EWhOE aPRRIntial i ENPASHd &dﬁgolled

is a dry t&such as | yophilized) conposition that can be
or tolegatesiahsn the sempputionsisadmansterse te amyngviviceal. general Iy to

t i f-t. I :
onsr . B SO S RO Sl OO i
compositiposédm@isingdaetaxejyivlereiiibt dasctaql asudshr pepRasot dffe

obt.ai ned b ecopstituting or resuspendi ng a dr i
COmPOSHBBL i a&ﬁ_.yérpﬂs M}%ﬁﬁ plethe docelaiel g 6§md%wsm§or to
beingifcdrPbatdBHoAhE comBPsitthnd S HEDnASANNERUSE, B0 TRRSt @ Further

that can be dried (such as
comprises a stabilizing agent (such as the stabilizing agents described herein).
Compositions which include use of anhydrous docetaxel are further described in a section
below.

[0054] In some embodiments, the composition comprises docetaxel and a

biocompatible polymer (such as a carrier protein, for example, albumin), wherein the
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| yophilized). [0051] In sonme enbodi nents, the
conposition is suitable for parenteral (such as
WO paoraymmous) admi ni stration, hi sonme enbodi mMEPCHUS1006€034103
conposition is suitable for nultidose adm ni stration.
In some enbodi nents, the conposition is sterile
: [ es

o B R T R (PR Rs L b BRAR . Rl
embdimehts athe hompositiovhermrikes parsitles énich as hdrepanities) cusprising

n so enbodi nents, the c ositions described herein
docelgte QT AP T U qecer i Saoi5: e ARp R Simin),
wherbl}€ths Had¥tdxeZhidg fa9RRbara@6H & tHe BEMBOIRASs ih 9y drous form.

described herein may further conprise a sugar
[0058] ncl udingmerespbagianenis.che eampasion conmmiseohgnopartictes semprising

] t . rehal os or ot her e e

doce 18 AR BB G ARETHRL TR No ot ratspe pomapsifion i n
anhyerdue dorire NinSornde egn baidimidtits, e WhighSiatlb of bbumgn agbddceiaiel in the

the, ca ositiog is below the [evel that induces a
COmpQsIiRdP gt LA aBeytdSil dreluding fop syampleany af akguty:1 to about 18:1,
abou@Q.qecQtaBMthEI?‘iﬁéut?f.l TR fbﬂi, aBbut 45!} 2 apbul ?gﬁl a%?@:g. %

potential side effect can be controlled or tolerate
someraboditents,chp dedetaxehisicoatad mithi afieniad It sorae einbddiviedtsathe

0053] . I n anot her. aspect, there are pravjded
nanopgfeiss it P RRRpRS B A acea Feat EORsoGeafafgreater than
abou€ 0P S [ Soral®EabSdRlents\ME peHR1ds e t1HEQLaIR®bn Redert 10 Filterable.
preparation of the conposition is in anhydrous form
In sopfembodipgite tharangpersickes 81 thewgmipesitions/itave tiwo r inore ofghese
propgﬁ%g‘g i ncorporated into the conposition). In sone
enbodi nents, the conposition further conprises a
[0056]t abi | i Ini sopheageiodi&its, hhasonpisitbhadidprizés dbca@reltamd a
descri bed herein). Cor%osi tions which include use of
surfagtant; shgtedn the deceisl uasdetor proparetion ek theicpawosition iiaenhyshous
b . . ST
o5 Sk LBk, 8PS TR AL a IR0 S
anhydmusa besomesmiprdineits, thé surfaeteanislaspolydobhate ich shEwedn80). In

t hedocet gx used, for preparatjon of the.conposition .
somq QR AR TCTF RS (HICBHS Lyoth SR b composition
furth6OdBRFistd HEaGIOPRE 56 (Rthids SheERaiBHEH a@hts described herein).

nanoparticl es) ppnpr|3|n8 docet axel and a
[005Hi oconphid dmepogibiopsrreprsd atitheanhsidrous doestaxet wag ba dryf Gnch as

I 4N rein.the docetaxel..used for.
tyop S G BospETn oBE RGs” BE SR R A et oo
aqued ) bohpositicnstraiaed b rdrendtButidgte reBpaslidd HDiycRRPokiEes. In

nanoparticles conprising docetaxel and al bum n,
Som%ﬁlg?@ﬂfﬁefttﬁ dheyerrapasitian is de intergiediniclignd (Sush 28 AquerEs)

com;%ﬁ%ﬁ%ﬁgticg{lbé &iédig?gﬁ;%(sglg%ligeg m |In sonme enbodiments,

e weight ratio and docetaxel in the
[0058]onposi Alsopravedddesss unih dosags fartns b8 cdmpositidnsctlesgritfedrherein,
articled’ %Lﬁufgcn e%]:)m%?lgllflltg tﬁé frllvérgciv%%%gltpogi%:cms’ or unit dosage forms in
suitable packaging (such as vials or vessels (including sealed vials or vessels and sterile
sealed vials or vessels)), and kits comprising the compositions. The invention also
provides methods of making the compositions as described herein.

[0059] Also provided are methods of stabilizing a poorly water soluble
pharmaceutical agent in a composition. In some embodiments, there is provided a method

of stabilizing a poorly water soluble pharmaceutical agent in a composition (such as a
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about 2:1 to about 15:1, about 3:1 to about 12:1,
about 4:1 to about 10:1, about 9:1. In sone
wepmod2ivent s, the docetaxel is coated with al bRer/nS20061034103
some enbodi nents, the nanoparticles in the conposition
have an average or nmean particle size of no greater
nandphaie]ARRiHosZBR), Bnplifing e&%b&ﬁ‘@g)@% TERbS i}i&{‘& PRAd AdtloBSrticle
in the conposition are sterile filterable. PR Sone
compqaiiéndl) vemprsing h goerinvptr solublephamadesticb agms Withansabilizing

ve . or re of these properties. [0056].|ln saome .
agenf ekl TBhEe R B SRR ot B sho casbiiad Tgihich the
compasitiacik anitablPeseoRhd ARIBACEL 1AL SlabBS A Jo0kt. RASHAEat i on

of. the conposition is in anhydrous form In sone

embcisHisnibp fethadHartheropmpriaes identéfyingrand seloeting 4 cympsitidvethat is

11 ' e S enbadinents, the
unst BATRARY bhOGE i Sic RBAHORL o SoMhe SO THBE (AF Bisggostt or
selecsiomeomplisgiayeotly watdraokibid pitk@nteutical @geirapd @lcarrled pFAR (such

lgnbgginents, the conposition further conprises a
as Al i zi ng agent (such as the stabilizing agents

0066fesCr i bREHAL BF ) - i _
[ ﬁfth anhyérous dd%%%%géﬁbﬁégsg%&g??§géﬁ%ﬁﬁggﬁﬁﬁf&%guhd.For
exanpje i Forne enibodiwrptsstheiedn sravidesarmeethnd oftireatint Sandenn an

o 1 G sition is.a |liquid uch as aqyeaqus). conposi.ti.on

i SRR b Bt BB DB B O amoun

of a @anEB&ichi comprikiig 8 PIBrlE RS sTRIBlSantihBEH1£B0RES 4 BfribSprotein
an intermediate |iquid (such as agueous) conposition

(such 3salbwnin).5ad @siabtizing aeent svheysn Mabilipeel) the LOBHSHitiod sEnhanced

Avi r ' I, .1:C. osi.tions .
R N T T —
theretihipravided atrethodof fpasing camer of arihiitvidlas ageh dokuiBar)comprising
d'.sukgable agéa%égg &gfch as vials or vessels o
admigys 6’|n§&‘?ﬂg AU A Alestiyt apewdof & campositien Foraprdag depotaxel,

. . I . ayqe
a can‘é%raﬁr%teﬁf (SHESRSSInin), 3R aktdosii ‘g%%?% \}A:;}%I‘élll{' Sta 1'111%%f t(l_}?

nposi tions. The invention a es ne
compegitionds ethenesdras ssinpiusddo dmt dfs compesitidrewithout t§edd88lizing agent.

so.provi ded are nmethods of. stabilizing a poorl
tn soffe RGRHLT thelo R B8 CPris Sytclr it B aBBsraar
comprisirpaittetard @dd GRALS protdi@r B dotnd A B@enta HELARFPion
stabilizing a poorly water sol ubl e pharmaceutical

compgisehparfiglen(Sedhpornepatcles rompaisingfionetpsel tand kbumin (such as
a0 st ! ey o
v BIRAS b Mo SO 15 A SATEH 0L OOTRRSLLLAT e

embodahents,shd chmhsitivarcorpeisés Fab-degente] md ditre S akirhd zi ng
ent, wherein the resultant conposition is stable
emnbogfRe. Lo CApSiNig, FaMPFISTS NHEPCaHReb itk a6 pesbigmtoblsmide (such
as abb® 200 i idearld i a ng
agent ?ﬁl??oggﬁ{eé}g%% di rreha%to ggﬁ%%fg&f]rrset L(‘Jrg Qﬁﬂa?‘{)h 211} sl
embodanents, dhescanderis afyoihgrastate saices tolog cancenipad iid metkichader,
lxmmLS unst abl e .under qgne or nore,conditions._In sone

CanSER R%I}ﬁr%a’tlctcwéce& %%qnf:faro Iarnci gyarian cancer. In some embodiments,

the cancer is solid tumor. In some embodiments, the composition is administered at least

about any of once every three weeks, once every two weeks, once a week, twice a week,
three times a week, four times a week, five times a week, six times a week, or daily. In
some embodiments, the composition is administered (with or without breaks) for at least

about any of 1, 2,3,4,5,6,7,8,9, 10, 11, 12, or more month(s). In some embodiments,
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sel ection conprises a poorly water sol uble

phar maceuti cal agent and a carrier protein (such as
w@bkdan2ieyl [ 0060] Met hods of using the conposiPCDNS2006/034103

descri bed herein are al so provided. For exanple, in

sonme enbodi nents, there is provided a nmethod of

treat.;.ng. cancer in an indi.vidual (such as .hunan),.
the o B R RO i RS B Pt e Bopd, GrtEraee AT cel,or
inhalefiéret tdut&s. anount of a conposition conprising a poorly

wat er sol ubl e antineoplastic agent, a carrier protein
[006Yisuch aSergralrgiorgnce indhe campesiions oy “eayenesitionsieineludes and is

. ili . L.t ohy i : d ) ared ..
o EATPI LRl SSTRRS b oyl RN GRS P e
commgiiohs compsang therdoaghonamns desciibet kerein. provi ded a net hod

@f trea]‘Ei g canc(fr in _an indivjdual (such as human),
10068 o | SRAGTRERT s ERT 5B apRliSS hB9GHARGL Hyflerivatives (or

analo%%f Afelt ¥ Srd@iEN e iRfenfiok OSMORbIatdBnd mﬁc? ibBfh these em ogiments.

ocetaxel, a carrier protein (such as albumn), an
Refexgnemiol ‘idoretgxad§isrto simpdy dierdeserapsioni ang inéxepipdary. Derivatives or

ition.is enhanced, as.c ared to.that of a "
w0 MRS SRR TR SR ek Sty st
to doestiadiofeftis thd $éneGRAVABEHAE] CRRP A R%taRal, b ot hB&nésS UsRome
nanoparticl es) conprising docetaxel and carrier

as
embqglingertp.rhe ferivwgive opasdrg Hfelocetaxel etaing spoidarthialpgical,
RS20 % ASHED AL B b R
of donetaxaglalftdanaples diodovetdiad] iderigatdies dr)ﬁ:teﬂ@gr?&'hclﬁde paétitaxel and ortataxel.
nts, the conposition

. -docetaxel )...In sqonme enbodi
This g priasielciofesceiBRet AR e ABeBT AroYiRe N such as

el R0, A SOTRASEL PO 501l HREHA Tl s
(suchsasdiiame chichdingepaghiaxelportatax3B0orokhes dakianes) cge deabmycin) H-allyl

. SQ enbodi ment the cancer is any of: prostate .
aming geldapanyern. dhidealchioe AN dimers, apm¥cii caplOSpFisS qpothilone,
radicit@l) @8d codgdsedi).c cancer, |ung cancer, and ovarian

cancer._ | n sone enbodi nents, the cancer is solid

[00631umor . It fs wsistendiibatioprastssandietbodiness pf the inviegtion described
hereiﬁgr[@[l(ﬁHeStcSﬁﬁgi b &&/@?&coﬁggﬁﬁs‘g ngé(nt%fllg%@’c Sﬁg@&? hld lngg&ﬁments.

weeks, once every two Weeks, Once a weekK, twi cé a

week, three tinmes a week, four tines a week, five

times a week, six tinmes a week, or daily. In sone
StabiligH8 #8F¥St s, the conposition is adninistered (with or
0064} t hout v GAKSIpbAfio R deksGRk il )
(0064 = 17V AR GompG g dep AR IR Lo h(s ilifing dgcrf
“Stabeliging hgemtit wsetl heretrorefars to dnoagentsthateribaness ¢hedability e of

i nt.ravenous. iLntraarterial,..oral .. topical,. or..
compoiaR 48 BBired B¢ EGho o iyitishf aqaifiof of fie siblizing agepg, 1o
some@MHAGhENtOABE statilityCETIROShBiliging 'éﬁélﬂ?doﬁﬁﬁﬁngaagn#&siﬁon is at least

ggsllcable to conpositions of the invention. The

abouf; hye pslsaing|fenexsrmma dldeashrhouirseef 26 K, BoAposiTr Sndx, 10x,
15%, S6XTB5k S30%9 of ﬁgreg %@%‘? ﬁ@&&nﬂﬁé& {d t?lgtdoﬂego%p%sition without the

stabilizing agent.

[0065] As described above, stability of a composition can be evaluated by the
ability of the poorly water soluble pharmaceutical agent to remain non-precipitated or non-
sedimented (for example based on visual observation and/or microscopic observation) in a

liquid suspension over a certain period of time. Stability of a dry (such as a lyophilized)
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[ 0062] Reference to docetaxel herein applies to

docetaxel or its derivatives (or anal ogs) and
wa@ewaenziongl y the i nvention contenpl ates and i NnPCT/USR06/034103

both these enbodi mrents. Reference to "docetaxel"™ is to

simplify the description and is exenplary. Derivatives

com?&slt?dﬁaéaﬂ%é e%lu?t%ﬁ Shn t%x@ﬁéﬂt‘égﬁg ° F Hle llﬁ{%?d[ %h%ﬁ%ﬁgﬁo@ r%s,eu%ng from

conpounds are struc
recontit@icmoe relgrdration dfithd g compesigemer aI chem cal class as

e T TN
or sclirRéRaidf th T RGRELODIAA pharhhd gl LBHY/ 19 lR@g/cféu%ﬁénsmn

prop (i ncludi'n 31 for exanpl e, functionalit
In SwmdéhentEﬂhmb Zig ag@rdeileblxe br prevéntatiysedizotion of the poorly

el and.ortat axe
waref RN B A5 el st LENE BPosaon. TP i When the
com]ﬁtfsﬂiﬂndﬁmﬂﬂﬁéﬁpa&tlslé@bf iy edtétBoNdie ig%htseﬁ@'mibﬁlzmg agent may
stabi | i zi ng agents .and poorly water soluble
PreveIk QF Aele¥ changss obpraticls S’(Z%’élﬁh%@mh@@atﬁfﬁl (i ncl udi ng

[oo6PRc! i t axgl staﬁh%@_%géﬁ;cf a3, aﬁicﬁfa& yhRERN ﬁﬁr)cbmposmons that would

el dananyci n M no ge ananyci
othelt\hsm«hlimmlgmlﬁeam nnistab:dstyd IFopexsamplaia wme Embodlments, the
r.adi ci col ,

l
compeSiHeat @i'& 4 eﬁ@gﬂ'ﬁa@ég]e Sfabilizing Fefat st gef%éﬁss thapabey 24
hour@(iﬂclﬁﬂ'fﬁg %ﬂ'&ﬁfn‘@lé’[%sstthﬁn hB'b\ﬁ?Qﬁy oM 4§608, 160800 In sqme

i ncl ude "consi sting" /or "consisting essentially o
embeipents.she paorbmyetst ﬁ@lnbls ph&trmwtlczl agpnbgentiquifl ©@Hdjsion prior to

e T 0B RGBS RS OGP SATBES 34 Bows Gnotain
for ekeﬁﬁlﬁé $est chagrabagetily drhaf 1058hen; 882 hbarsyt Biohid emifdichéifs, the
opposition_as corrpared to_a conposition w thout

compagHionTBIRT &1 the RAASioR IgF Fie sfahE Zmatient Prcisges or sediments in less
than S5 94 WBRL SyhehRfe §(§11Q:Qﬁtkdtlto}ﬂ o?th s&)%{l?/tx%érj §oﬁgali]%]eha{mgceuﬁcal

agent - contal ni ng |'east™ a
agen( is madrel thangtbt)m:ro bmg/ml @ndtdihg ﬁ&texainplﬁmamthmf abddt amdXaf 0.5
or

o s s T o
mg/n\ﬂ%t Hodéinel dighoiABh ) (Bé BB priR 99 ale dﬁﬁltﬁ)ﬁ%%ﬂebﬁ%ﬂézmg

ove, stability of a conposition can be eval uat
agent pecipfiates ensedimenteupsmotilugionaf the comipokitien fﬁctralarﬁmm utic aI

reci ed or no sed (for

aMIﬁgggngb e basP%1 8f§%gb gﬁgga ‘%’%g {]?gﬁ %%n%(ﬁ 109 aﬁﬁ? ﬁ’§cop| c

compBRBhY &l feiajn stabla (fot extnthbls H&ﬂﬁ&ﬁp@é’ce oY 8JdiBle®PiAdRl Bimilar
period of tipe, Stabilit (such as a

cond}tgpaf, hAquz@agky@ Hph¥ERe %bpdglaﬁnts)éh@@as pravisigd ppemposition he
\, [ I

com BB oy 0 g PAERSER I G SR ghrn
the c{)lﬁﬁﬁﬁfjoﬂ (sustoase mbpahtmiercbmpomhen)&k atablei idegtha @@ condition

d gl&ﬁ revent pl gt ion or sedinmentation of
wndef Waich St foy e on R REFE Bamsiablendn Fome
embddirfetits] tBISRIGNSIG '&gent delays or prevents precipitation or sedimentation of the
poorly water soluble pharmaceutical agent in a liquid suspension of a composition under a
condition where the poorly water soluble pharmaceutical agent would otherwise precipitate
or sediment.
[0068] Suitable stabilizing agents include but are not limited to sodium citrate (all

forms, 0.01-20% w/v), sodium pyrophosphate (0.1-10% w/v), EDTA (all forms, 0.01-
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In some enbodi nents, the stabilizing agent del ays or

prevents crystallization of the poorly water sol uble
w@baroemeut i cal agent in the composition. |n SPEEUS2006/034103

enbodi nents when the conposition conprises particles

of poorly water soluble agents, the stabilizing agent

0 0 es of particle sizeas in t

20 T BERY BN o SR 0AER LB e MGl L
combpinatiorshaedfy Ths efeight perces@pp 08iv) td81S té thatperetilade of the

otherw se exhibit significant instability. For | )
Stablﬁ%w@}t 1 & g e orPSIHP ettt 11 the Fase obmselid eqraprsiiqne therweight

L " Li g . ¢

peck B AU LT BBy Shall b 0y S 1Bl 5 10,
stabilipiag agéro whowd e ofedlia an bBoudt subficidnt toinc2edse tiesstability of the

spne_e dijtents, the rliy. water sol uble. )
form RS BRASHATE e ot YURE ol iPrEeaS e Wil mrovite atable
compdr@icadfittdoan@fshbWevideabd bf m8EipRAtRAI Rist@BLRftalbn for at least about
sedinents in |less than about 24 hours (including for

8 howss ampreeprefaepblyt st depshiut 24 hguspfterrecamstitugion @ rehydetio, more

) ' siti.on jor to
prtU5 T | A3OTF AORAGL TR B8 SIS P bRl
[0068kdi mennssonte dneimairhéras thbdstabiliZihg geHtss abiatiddeagent. These

concentrati on of t%fe:tqr))oorl y water sol ubl e

chela{ing agents picicahsT SREEfiE th 3 Pavicalar metnl isoigrchoasicalgiymy zinc,

s} 10 i YRRt o S, o ool

embetlimghty] the Bhalagingl agentris 2@otyglentaje. Ih some embedineadisrtrtchelating
éhe congosi tion prior fo t.he addi {i on of the ,

Aeenk BRI PRI B oS e d SEUPST IO Wl the chelating

agenflislnét 86BroRhminke SGRAME ShélhiMy 4RNtsRACIEM, Blit are not limited to, edetate,
adm nistration. Addition of stabilizing agent to those

citrateomple paid.destetats. dinsnethrmisermpd sletivasives thergodmai n st abl e
for ex . ipitate or, sedi.ment nder

0078} 11 & OBk Ie BLE cBhle AR B B B G et o,

ethyleheliminstepaeiicadd EEDDA) asd dedvntivedbetedst NSuitabRO&etafes include

. water, soluple pharmaceutical agent and_a stabilizin
disocigrarletalzniei i Hlst2io et pdipBr P deircandatisodivin sels aim et In
somEEARREL LA Me tRotatl A EsciPFEhe E&E}é&?ﬁ% SQ?QQbﬁéeﬁﬂaﬁ'&ij@f about
ut t st abi tis

whi ch the ‘conposition wtho I ZI Ng agen
0.01 mgémhitol abouti 39 0g0g/el cmblodingeint exanmfiealstuaDiobinzg/md tagisnit 150

el.a r _prevents cipitatio r sedj mentatjon of
me/efly o808 0 ¥ o PO ek bt debta it AEdiimt, Aoyt 0.5 me/m1
to abbit R0 Hlg/aSRRAE1 iE/AT tPateQf PP RighhD And KK 1 3nHRNEH 48RS mg/ml.
where the poorly water sol ubl e pharnaceutical agent

In som@mr@@iwwl@e%@g@cnaﬁo phthe edetateerid lespoor]y0e@ 8] soluble

. i el ude. but

phar i 5 P01 bt 30 51 SRR B0 0085, g poont a1,

inclugipgifonexayptrdtosphal g 1o Abdut BOY, Whait,0.02TH {bakit 26:0F dBout 0.04:1
0.01-20%, pentetate (all forns, 0.01-20%, sodium

to abgt {0sh abeit Ol 1 fo ity alawe 0l fosabiout Tdnationtip 2enie about 1:1.

[007 IF} her eof s th& S@Hg}i‘ﬁg BELE S5 A8 W nheid BIcBEste bPa hlvative

ercent age of
thereof (i.e., citric acid or derivatives thereof), such as sodium citrate. Suitable

concentrations of citrate include, for example, about 0.1 mg/ml to about 200 mg/ml,
including for example any of about 0.2 mg/ml to about 100 mg/ml, about 0.3 mg/ml to
about 50 mg/ml, about 0.5 mg/ml to about 10 mg/ml, and about 1 mg/ml to about 5 mg/ml.

In some embodiments, the concentration of citrate is less than about 200 mg/ml, such as
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stabilizing agent in a liquid conposition, or, in the
case of a solid conposition, the wei ght percentage

w@ ovp21fi1 t he stabilizing agent upon reconsti t BCT/U82006/034103
rehydrati on. The stabilizing agent should be used in
an amount sufficient to increase the stability of the

s LRSS SEERL Yo, BT 1105, 310108 o,

0.3, oROL BBRYY. ey kslgeabelimRhRCIhR ivicidlit @i O6f the ditrarrindtthopoorly
for at |east about 8 hours, nore preferably at |east

‘waterzgobiple phrrnacaugcal peart (Fusbas Sitratenin die mnosiipn isahosh)- 02:1 0

aboul REE iRAEHGE R oXarpBle Bl of B35k (ALK fo AR g RRb6 L o gbout

10:1, abtadi. e md shout D, addadbiout @2rigtoadent 1:1 s Irasontecdraltddugents, the
agent hese chel at i ng. agents i ther specif

weigidFiq LS TRHA SN (PORULUTRIeh S GHE EhARcs gl sgent i the

compBEEBE H M8 th& Sbolit alyf ofSIRW 18: RiRoRd: SREC Fumeef, 081,a).2:1, and
ion specificity. I'n sone ‘enbddi frent’s, 't hé chél ating

0.1:lagent is a polydentate. In sone enbodi ment s, the

00782, B SR L R R SR o

includ® fordbehRX aifid\goid S écillng cahed. atodigm g B pam:duwdlej
but are not limted to, edetate, citrate, malic

prefepedt Bhwn sodinmanieate intized.vitable ppmﬁ@fwsmév%ﬁom about 1 to
600 : er%?rat%taﬁg {)(L gﬁnatre e%%ﬁBf%%oH@eﬁaﬁja?EﬁR?ﬂde
edetate, 1.e., e

ene I am ne etraacetic aci
from absutden i606trﬂMaﬁd i he i ead ml\&il,neimbh&lﬁdht tresenbuclineies, the

cone RS 8L L ST SOl € L SR ot 30

to ab&ﬁ%@@ 'rﬁ]ﬁn;e%pechbﬁye‘ﬁ?&(ﬁﬁ@ enBo@hRARMhel cBm%)Bﬁtlon comprises about 50
onposli ti ons a concentration of abou mg/m to

mM abaint(s@h@s agimﬂn citraie) andi abgutfiﬂo reibsndium ghlotide. Qlng®me

i e oy o Bl 050
and aBBRBO0ZAMNETHM clAOO. Th s@ﬁ{elﬁmﬁoﬂlrﬁmwthel&)nﬁmfsﬁhn iapdry (such

about 1 ng/m to about 5 ny/ In_some enbodi ment s,

as lyqriélizge) gqmpqsat%wmremfée mlﬁﬁ%tlca@fdh% si&rafsde Apsetaset & the
comp%%ﬂtl%glme a%'ﬁ?! TRGHY L oaﬁlgrf' g&éﬁlf& i g?églgtg Z\%@f@&t)raﬁ@of the

conpositi'on I’'s about
sodiunhchlodddre cfo@étaﬁel asgoat Alsolt InGthdk embodinadmts) the3Babilljizing agent is
about 0.02:1 to abo t 20:1, about 0.04:1 to about
not a ggirafe (igpSther Fap.citaiy). about 4: 1, about 0.2:1 to about
, a NRM
[0073§t abi | %Sé&é%zéa% Séggg ﬁt&girjr%siit)%% %%?té‘f%]r]( ' IS ﬂ%aéctuémg?soadmm
pentetige). Vatsome etnhedigwits| theemount of pentetate ds inra appeéniratipy eabout

T IITIIC CEE R I TR E————

150 rﬁgmnmcm 0l qn%mw a Olwfﬂg*/ml Bt tr@gabbwsoemgml Qoout 0.5
of about to about 100 ng/ m , about

mg/rrrlgso about @0 apesond, a@eumlgmﬁ{ml tasbavt 1) lgg/@u #ad atb@ubbm&’mh@ about 5
mg/njﬁg H‘sOmQ n&b@&&%ﬁts lthg%e'i@httr&wagf)tﬂg péntglg{e%d the poorly water

soluble pharmaceutical agent (such as docetaxel) in the composition is about 0.002:1 to

about 40:1, including for example any of about 0.01:1 to about 30:1, about 0.02:1 to about
20:1, about 0.04:1 to about 10:1, about 0.1:1 to about 4:1, about 0.2:1 to about 2:1, about
0.2:1 to about 1:1.
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In sonme enbodi nents, the concentration of citrate is

| ess than about 200 ng/m, such asless than about any
wo@R0010279460, 30, 20, 10, 9, 8, 7, 6, 5, 4, 3, PCT/L$2006/034103

0.9, 0.8, 0.7, 0.6, 0.5, 0.4, 0.3, or 0.2 ng/mM. In

sonme enbodi nents, the weight ratio of the citrate and

[007ipe DOOAhMth\éta&t%maﬂlg ugérﬁ chhempBeRtdGalis 9@ hath ch as

citrate) in the conpoSition is about 0.0 out
Trompghatying ag haedi mgelm,aﬁfemdaripmmnaf%fhﬁfromylel B4rdpahediol, also
bout .10: 1, abaqut
kool B RIS i g et prorferBmais if i torkptasigmiet oout 8.1

mg/telind qdbmtetm)t)ang/hh SinviRiaBfor &ah@lodboube. 5Ghs/AkCatig 56 By/mi,
wat er sol ubl e pharmaceutical agent in the

aboufebﬁ{%@t tq dheut 0 mednl, %ﬁb%amg/aﬁw gfoup 6 mg/mi.ofnsons: 1,
72

ey e e 0 OO B0

phanpamtﬁnal algamnanthmmnm@monms:dthmw Oﬂdrto%amﬁoe], igdltidihg€ for

exenyic 04 310 aPPY HFbrLPHEET WharouL s oid Shav kel fostbout 11
[0075!t ' | ' Ze@the? Hl',uta%@ lﬁetﬁpaﬁ%‘h tabﬂﬁ?n }10“ ftﬁe%@ﬁl%ﬁry dmount

When citrate an sod |u e are
lndUdEﬂHﬂZ@dmtbunﬁdWD@Oﬁaﬂumﬁbﬂwmﬂ6h%nmﬁnDuﬂﬂnﬁmmnmﬂh&uﬂHQMnD,

s BRI B0l B P RS Bl L
[0076]n! Or i dR e chltHdim&As, itk &IlEing ARertThd @aﬂn@p%bh&?t%aﬁeo

about 500 MM respectlvely In sone enbodi nents

SuitadlsrRensrniiatian o6 msins eyrapbetphaonehyle sy eftabosbit ko ahout 10%
(W/V)S %‘(BLH ! rﬁgt gb%h@%%aﬂ}qﬂh g&tult to a%% o> %q LS &%8 1I dets %dvelght

e conp oSI L1 On conpri ses aBt¢
ratio nﬁ/thelsbdmtrEpjrsphﬂEphzﬁe smﬁthla oG Katee )sol&BIé phaatdceriéil E@én‘t in the
sodi um chl ori de, &q soge %g‘po {) ments, the conpositi
COmROSITgN, 4 g3 ub Q211 y8 BRFYL 20 el PO o 2t 0: upbpes 211 to about
4:1. the weight ratio of the citrate to docetaxel in the
conposition is about 17:1 and, when sodiumchloride is
[007'ﬂr esentln sohe ewdqoghnematﬂnaﬁtaiﬂhzlhg agodissndath ghuicoletd. oSuitable

coneREFRDE bl mGRRPhwd ttc oo of s o RBoN IR gont 0.5

to abGutt3%a @l abb @O/ abbtie2%! BbédnheéhBo@ments, thaRvedhs Patiaeof%e
pentetate (including calciumtrisodi um pent et ate).

sodiugy ghacnb#hiBA Peorly Waten priuble pbirmpsatticahagent i the cqnposmon is
f b t 0
any 0?%&3}% gtt(# %bu?ﬁo 3 tut 9 lqg Fﬁ%% I, gb@%%ult t)o rﬁ%otlt@gb out

i nc or exanb any o out™
[0078]50 rrg/ Inispmb:m]iodﬁnéhtsl]merﬂorﬁmsﬁf@ﬁy Hes]:ﬁBedTEi‘réih coﬂipﬁb@ at least
out 50 t o _about

two e £ GEATALe AT a0 Ohotit S05ruf o o IR At sabilizing
agentd@uth aE Qtagﬁﬁﬂlgfa%eﬁ'fg/dggcnbé@hére ' enbodi nents, the

wei ght ratio the pentetate and the poorly wat er
sol ubl e pharnaceuti cal agent (such as docetaxel) in

he .conposition is ut 0.002:1 to about 40:1,
Poorly 5o RaPTe b die deomts s about 0 05 1 to about

[0079H0: 1, ahRuWonthdeitions E&cAb&terein comprise poorly water soluble
pharmaceutical agents. For example, the solubility in water of the poorly water soluble
agent at 20-25 °C may be less than about 10 mg/ml, including for example less than about
any of 5,2, 1, 0.5, 0.2, 0.1, 0.05, 0.02, and 0.01 mg/ml.

[0080] Poorly water soluble pharmaceutical agents contemplated for use in the

practice of the present invention include poorly water soluble pharmaceutically active
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20:1, about 0.04:1 to about 10:1, about 0.1:1 to about
4:1, about 0.2:1 to about 2:1, about 0.2:1 to about

wa2m7p0074] Anot her stabilizing agent contenpl BEBUS2006/034103
herein is tronetham ne. Tronet ham ne as used herein,
refers to 2- arri no 2- hydr oxymnet hyl - |, 3- pr opanedi ol ,

BRI, 88 LS ot MyFRIR SRS SL TR B bOSAEL IR 6o

phalmab&’dtl,call agehus dhmye,ffor e@m@mlaﬁalgmvalﬁp?reﬁaé %esfél‘ibt%bom .
, and about

m% about 1 to about 10 ng/m
q%@mm icg, ghipigties. Sn%qpﬁ?ssafﬁ% aglidiabetivp sallmeakagenise
antiﬁﬁgbl%ﬂsw"e% biRs Ofntit 1Hﬁaﬁlﬁﬁf5‘?fel§,aaﬂlﬂgotp%£ﬂc§ Qﬁtl&%ét%%gé’l\@,er

sol ubl' e pRarmaceutical agent 1n e conposIitiion®is
immahouppossPR; dgetits, atmnmgram: algenisnszaldmmi\'versga:ftxangmmaa”@he

.0.1:1 to about 10. bo 1.to apo

entigRichific ySeits AUGABI o At bR HARHIfe Bt Aisqut
agen€N @ht&ohffarfts, aRon bol ik a'ggﬁt@ta%tlﬁ@ﬁn&%b ha&E BB hEologic agents,

anount incl ude, but” are not limted to, pot assi um

antipl@elsbagsnis cargicapyutsants, eniiadinsoncgehiat antibistaptinty antipodtition
at‘gentsod'sgﬁlﬁI ?0% %?A&fu?%él ﬁ%lﬁlnb%%enzflggg%fif Wvg%lﬁ)gents,,antlmlcroblals

ant1-ﬁlﬁlm1ﬁes;rbfdrﬁhod1hlatc&§ doithoZds gy pdgBRAEmicsageAl] kifPolipidemic agents,
ropho phat e. Suitable concentration of sodium
an““g%ﬁf b?hé%f‘élt% ABliRpscantyanbiemshe pllolubleyvitasyng (eimopitamins
A, DFE’/K)andQHQero 5 to about 5% and about 1 to about 2%
n some enbodi nents, the weight ratio of the sodium
[008ply r ophohlmoate@nailmﬂlmbl&s,nb@pd)qdymate]r scobublel bhz&maceu‘ucal agent is an
e.conpqsition

antmggﬁaﬁq%%%%rtﬁh i 8013% Swzboé]gm%}ts mf)r ¥ water éofggmqlagrga@uﬁcal agent

1sao‘h@ﬁ&@ﬂ1e1?a dutidagaliput 4: 1. [0077] In sone embodi ments,
t he st ag lizing agent is sodium gluconate. Suitable

[00%2dncent $lﬂta|blﬁrp®ff lymbm@lmplmma@eurtm@il algdmts amojudst battaoeinot

it R Ml ot S EBRRC Rl R Ber dinel ppuntones,

camptathedng tolchieires diclitlaghid gang i Riaebrek, &hﬁ@ﬂf hormuaber
sol ubl e pharmaceutical agent in the conposition is any
ampherioi GPTHSOOId% DEARORRL melatpmlasml@sppnme,tr@p%m (silimus) and

derlvﬁﬁ\%ét ta@roﬁnfu@ gedﬂéleeﬂoﬂc %oﬁcgo {8 fatn leS QG rRITRE q)aﬂ?c% cin,

he tonposi ti ohs "descri heraern tonprise’at
gemcnmbln(e; ¥1¢54idi tigotbpa, béeoanyeing dmgnd)mﬂdlamntmﬁt a%ﬁnta andl,debivatives

f.f t bi | h
thereR, Qfpeyipoptty piHer SObHSPHBRETHHER SRt ) Srepognl i e ranive
compoRitieRs BreRlesdrFRE M iibEanBUEN.S. PAONS. SBTG 5@@ "?996 §40ns

descri bed herein conprise poorly wat er sol ub

6,740 rat £.987.639. Addiiional qremplex afipdaly whier sditbibipharmaceutical
ol TR A5 B By PR B
“Thetapsstid Oateg@band Biological Activity Index” of The Merck Index (12™ Edition,
1996).

[0083] In some embodiments, the poorly water soluble pharmaceutical agent is any

of (and in some embodiments selected from the group consisting of) paclitaxel, docetaxel,
ortataxel or 6ther taxane or taxane analog, 17-allyl amino geldanamycin (17-AAG), 18-
derivatized geldanamycin, camptothecin, propofol, amiodarone, cyclosporine, epothilone,
radicicol, combretastatin, rapamycin, amphotericin, liothyronine, epothilone, colchicine,

thiocolchicine and its dimers, thyroid hormone, vasoactive intestinal peptide,
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any of 5, 2, 1, 0.5, 0.2, 0.1, 0.05, 0.02, and 0.01

nmg/ m . [0080] Poorly water sol uble pharnaceuti cal
w@g®nnsoeont enpl ated for use in the practice oPCT/082006/034103

present invention include poorly water soluble

pharmaceutically activeagents, diagnostic agents,

. 1§ val -the.like, . Poorly. water
cort SRR el by Lol Byl BRau Mo b G rmatict®Pls
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comjagen t npg-censtallimei andop hewtrphous trmane (sheh agraelitawblosti andenivative

t he -poor | .er _sol.ubl e pharnmaceutical agent i
therepf}c AR vty pBHiMenig o mPBY oF SaFei & ook iy depus taxane
(sucts &y 4k @roRNAsRBKELSH Larivageherdonc! ude, but are not

limted to, taxanes (such as paclitaxel, docetaxel,

(0083} t at axis|somecraiodiments thnasyly por solihinplarmaceutical agent is
docega%gﬂg(%gitr%ﬁgét’ﬂﬁeith%?!&f glnﬁs%’?‘%r%bg’?l@%%%q g@’&dc&%xd in the composition

er1cin,
is nonawitaltins besmoghhouP riapoinel embvdimdnd) ithe, doeyiakelsPaf adyeone or more

o A W SRS AP T
AnhyBROEIBELLel HEBnt BB pl%lcﬁéél-ﬁroréa né&ﬁé f'd}ﬁmlemoﬁqg%ﬂhgse made

di agnosti c radi ocontrast agents, derivative
with & ydeted. doGethrel spduas docemkeriribydrato log hahahydraleysndialparticularly

ents that .are.useful in the i.nventiv osi tions
usefll A5 g ptepgtith P11 gpetanel pmiositipns depsibed Rgloin.
5,916, 596, 6,096, 331, 6,749,868, and 6, 537, 539.
. Additional exanples of poorly water soluble
Biocominawihle pelyinees arakpsivier progdingle t hose conpounds which

P e T TR

her apeutic egory

polym@érsTheh Mecaliel poeins(fhidhéy dediriiedmere®96) . [0083] In
some enbodi nents, the poorly water sol uble
[008' har macsitseddereaydht term “hippompatible” describes a substance that does not

appreciably alter or affect in any adverse way, the biological system into which it is
introduced. Biocompatible polymer includes naturally-occurring or synthetic
biocompatible materials such as proteins, polynucleotides, polysaccharides (e.g., starch,
cellulose, dextrans, alginates, chitosan, pectin, hyaluronic acid, and the like), and lipids.
Suitable biocompatible polymers include, for example, naturally occurring or synthetic

proteins such as albumin, insulin, hemoglobin, lysozyme, immunoglobulins, o-2-
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of (and in sonme enbodi nents selected fromthe group
consisting of) paclitaxel, docetaxel, ortataxel or
wotlen2vaxKane or taxane anal og, 17-allyl am noPCT/US2006/034103
gel dananycin (17-AAG, 18- derivatized gel danamycin,
canpt ot heci n, propofol anm odar one, cycl ospori ne,
e .1 qne nbr et astat.in
macr§ BB m, i onec B Sl i B penrbA SEBRE RTsibes
comBilatRER o€ BhE tieotbreithdrel, MBMmthetit PYlydietls MERIABBr example,
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moa§TARFAC RS pilvel By BRI PR ATt AR
encoﬁa@i’@@% A Ao dchEpipaed tHatWek deers Mlodifled nefid R 9t iheM ention;

gent is 17-AAG I n sonme enbodi nents, the poorly water
for egaanm}m dEsyhide hedformatzan, alyspylations lipidpiinms pediyletions di mer

phosé%%f?%’g}gﬁmc{rgy?@é%% gllalé.l%g%al)n of mvaif ﬁgﬁp Og ??Rél&dedtxbﬁ"hm this term

rmaceuti ca
are, for emmlv,qidlympﬁdlmroeﬁfamn@ omdor mﬁﬂetmieﬁgs bfidn arsinbekid (including,

limted to, paclitaxel, docetaxel and 109 )
for cxe5RplG WppaIHFal BNy Fiah PV ECH AEpeY ogificgiighs known in the art

The HORAA JBH ted HeREn ﬁﬁ?’ﬂ%@ %h{u!rélﬂf SRS £8 ébtalnecrl] or derived from a

non-crystal | i ne and/ or anor phous taxane (suc
naturpbgsiui¢es(gedh asrblwdd,ecmsyaﬂhameect (vevteasfohemiaally @ymhemzed or by

embod| nent s t|o is prepared by using an
“mﬂgﬁﬁygb%ﬁ§° gDﬁggggmﬁguﬁ hydrous docetaxel or a
[0089fer | vat ExgnplbesRitible pRASRS idchude PidteRFBOfh IR Toend fnood or

poorly water sol uble pharmaceutical agent is docetaxel

plasrgg, V%ln%lbwlném Rpé axernott Haited (te) allywaincimyaenagiabulin indheding IgA,
llpopg&gﬁlg a%)% pb;?}%{eglan;@gﬁgg C#c' nglrbtélﬁ l%lz-qﬁeg: (%?Adlfnn&ygcfgl%buhn,
transfam;tn d'ﬂﬁom‘ctll’rpffaetoﬁfxfﬂt, ffeestdroV 11D Vacogr IO favecr 34 rany dicaliiles. In some

e S b i SRSt g smin.
JactogloBliie TR Hrotedtd A8y LiRPbE BQt%ﬁal ﬁ%%lgﬂtoﬁé E%Ighaaegﬁ%&i%ared. In

ocet axel such as "docet axel
somerpmntodimpeintatthe prmtein issallpeming stwﬂlastH,SAstSAl is ﬁ(highljhssoluble globular

o R 85k e OB L SSRREc

the pl28R8ahd 2R uERTBOTI-B0 ON6f HE $61161BRUMBEE BleSsub@Yf RlngM plasma.
conpri se bi oconpati bl e polynmers, such as carrier

The apm@p ePidsoquanen ef L8 Asoniabes o of 7 dfsolpBire baidgess ege free thiol

(Cys|3 x&ﬁe t{r%t%haﬂ'(?&of%t !Ilﬁl‘aven(gl%su%é PﬁgA of’ulﬁ%%th%Q b&en
1ndlcated for the prevention and treatment of hypovolumic shock (see, e.g., Tullis, JAMA,
237,355-360, 460-463, (1977)) and Houser et al., Surgery, Gynecology and Obstetrics,
150, 811-816 (1980)) and in conjunction with exchange transfusion in the treatment of
neonatal hyperbilirubinemia (see, e.g., Finlayson, Seminars in Thrombosis and Hemostasis,

6, 85-120, (1980)). Other albumins are contemplated, such as bovine serum albumin. Use
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appreciably alter or affect in any adverse way, the

bi ol ogi cal systeminto which it is introduced.
w@e@corpat | bl e pol ymer includes natural | y- occuPCT/ngR006/034103

synt hetic bioconpatible materials such as proteins,

pol ynucl eoti des, pol ysacchari des (e g., starch
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il Egnel Blochta Gha) 28T o1 (00 Larhumes g 1?1qqhii1ueﬁmg’1ys tta,
7SR POl P R BBl 73055 0P, e
Garrldes‘czﬂl Red Depr dinestevaiyl. Reamiad ,utlaB08 D croasay). I'Iﬁ,addhtlﬁn docetaxel
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has bB‘F tg,bind o pmannlasmagyetring {seene i Lajeny é%blﬂ(ﬂ??éé iNewd

D,uggrjjg wﬁgm@g@p by reconbi nant DNA techni ques).

['00 9)j Exanpl es”of suitable proteins include proteins

[009Hor nal I"Qo prouivs mlmxbmpbdcme@ra@m arevfirthler desctibalieheldat It is
n_incl udi ng

ndefoa Wi s MBS et D raplicn GHie Rl palymers

[0097]! Y COprTHeRiaftierpraieBGhdts %ﬂﬂﬂrﬂlﬁ) infthy EQEE %merally serves as
transferrin, fibronectin, factor VI, factor

a cargigg dpipthe |p§(orly Hatey ,sol)(blea]hgrmaq:gumqaﬂ( agenk,ri.es dhecarrier protein in the
Comp%%ﬁﬁj LAIRAL Bre. ﬂogﬁg?ﬁge{r'sg uBl% %talerh%ce{lﬁs %,?E ?%ed} ggogf? fq%d1 }%-ﬁlen

as casern

suspepdalileiman agoed fbéiimb@ hels iidihtainthe Buspeki® as compared to
%/nt hetically prepared. In sonme enbodinents, the
compgpiGPR POYCOMPTISg A farrésy PFptels. bk capigroidsheuse qftipxic solvents for

solubSRAHHhE pabayP Wa?e& sBl‘the th?e[ceM %n? ndqSR o%?é’ﬁyséai huc@®Re or

am no aci ds. nost it pr
more side effects of adm1n1strat1on of the poorly water soluble pharmaceutical agent into an

individual (such as a huiha;n). Thus, in some embodiments, the composition described
herein is substantially free (such as free) of surfactants (such as Tween 20). A composition

is “substantially free of surfactant” if the amount of surfactant in the composition is not
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the plasma and accounts for 70-80 % of the colloid
osnotic pressure of human plasma. The am no acid
w@emameemoel of HSA contains a total of 17 di sul ppeTES2006/034103
bri dges, one free thiol (Cys 34), and a single
tryptophan (Trp 214). Intravenous use of HSA solution
£fi indi 01 2 ton, and treatnent. of
S e e of B g bl B AN A iy e8I ol
admiBisfer8b0, thelidivi@®al. (1977)) and Houser et al., Surgery,
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vvoh.;gh affinity binding sites v
pharsadsytien iagent Hnam agicobs fuspénskBA, Fonkkarhplay the kamgiel protein and the

|.ongat hydr ophohi ockets with charged.|lysi ne and
poorfy HREALAMMAERACRS AR B Plebsth R bR IR 454 Brpoggicle,
whicRatcafoh@&desqibedthsrdi@r pol ar |igand features (see,
Fehske et al., Biochem Pharntol, 30, 687-92

[0094]1 331 A yeeivatss solublscphamnaceuticahsgeny s:sodilizegoby g carier

g J 41. 131-40 (1990),

protf AR ARARE Susrion 83F et peh 0 ingdo S b o o

withd@u gistblepreaipitatidi ot edimenfatpn) fok2an e&&gdékﬁpe(ritﬂ&&)timdlﬂ@u@i as for at
.,. Nat , 5 09-1 1992), Cart t .

least Jt a6t B 1 T im0 5.5 3> 3835709, B0 |1 TPachiTeaitbico or 72

o S RSk S SR SR 85

indivplyak@heh asthumian). Bis desiribed Bhayehstahilikodfahe 96B8(si)n is6d s@ne

embo%l&z)tg%g%év(af‘%% %{:%éwﬁtt?ﬁipgﬁta@r éﬂﬁ{a T i Ot-ge{@roség n 1 i%gfate%lsdonditions
(suchARESTYS Biabllity Badalsdbe efaluatdDgrdbr adcbRPA testifly it dn@Such as

docet axel has been shown to bind to_human plasm
at a tgyppraipiesthptda Bigher than abpuytdfl °6t Agldescribed ebeve, Mravstailiyof the
supehoFLan AR CARRELY v LOANRH o718 RGNS 00 P HPREE: nerin
[0095]nder stTedatriatprdthinsnd ek pioplyl wenerghtl@pharmapiiticeiagt in the
bi.oco att)i bl e .pol ymers. [0092] The carrier protein_
compogifien, CHLLSFISOFHIRS 1 KAigys eBRSs FOT SR dR sotng embpdiments, the

carriéprotein is in admixture with the poorly water soluble pharmaceutical agent. In some
embodiments, the carrier protein encapsulates or entraps the poorly water soluble
pharmaceutical agent. In some embodiments, the carrier protein is bound (such as non-
covalently bound) to the poorly water soluble pharmaceutical agent. In some embodiments,

the composition may exhibit one or more of the above aspects.
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a carrier for the poorly water sol uble pharmaceutica
agent, i.e., the carrier protein in the conposition
woradoem2die poorly water sol ubl e pharmaceuti cal PEES1006/034103
nore readily suspendable in an aqueous medi um or hel ps
naintain the suspension as conpared to conpositions
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stable suspension of nanoparticles). In some embodiments, the carrier protein is in an
amount that reduces the sedimentation rate of the poorly water soluble pharmaceutical

agent in an aqueous medium. For particle-containing compositions, the amount of the
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(such as 4 0C). Stability can al so be eval uated under
accel erated testing conditions, such as at a

wao esoperAsure that is higher than about 40 OC. PGI/US2006/034103
descri bed above, the stability of the suspension can
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mg/ml %mgﬂnk rmg/mlht0 liﬂﬁﬁlb L} mg/mah, Hé‘?ﬁf’é’&r /gy, 3} ’é‘gg'iﬂs 40 mg/ml,
and 52 %@gﬂm %&n@?rﬁg&ﬁ SthQ tarigr F §sen{ #h % Hount that

’y wat er o agent Is coated
avoidétuséof Mfacaahtsl (emchpis dlvman 30 Baﬂrembpimrx, sotiat the composition is free

nanoparti cl or ter bl e phar maceuti cal
or sulGaRBLY s T Slsa etk Corble Ore 570 CariaPe "o e par

[010ﬂ‘IOS 5 I%Js@m'é%ﬁxboﬁné&@s #%0 1ti@n51%71 {PformdcdhSsel from
p. 2005/ 0004002 [0097] 1n sonme

abouehiddp mbnwss % bt b iyt (bi%((wﬁt)r slagait SYelve/V)s Plastt 1 Q% v/v),
N I T

of thd @FSet fatiR e bmaBmbedinRaf, th8 @0mpd&ifion, 60 OquidFrm,4dthprises

300, 200, and 100 nm In_sone enbodi nents, the average
aboutf)- 5%efarﬁ1bGﬂfaﬁrét(@fV)@ftheWéﬂﬁéﬁqt%mes is no greater than

bout 200 Q. POl lbRAR, t
["1“23| anet elgl OE{% e%pgfr? él es | t1§g£%¢ﬁ§w@% tgg aabout °

the pd&ily water IstiuBl@l]ﬁaﬁﬂiﬂcemdabagmt istsneh thata a@ﬁcmnt areaunt of poorly
di aneter of the rticles is between out 40.t bout

wate s PLaTs G LS B0 Byt e el RifEREe

weigh QTR O LAABr ﬁ%\’e% ApanRAsRAGCA ragéfﬁ%ll B4 toBeoptingiedfor

no greater than about 200 nm TI'n sone enbodinents, the
differsat tardeesrotaireanst dug kembinktiensa pénsrallyobe 8feigh Eﬂt}@alftcﬁmeés

protely Oyt PO AE RO AT B (i fiDaytoo:L

1nclu@ﬁi§ﬁ@18é}¥dnﬁﬂé a®y ofsdbopemdzd tb Bbeut 50A¢ abgA 005t letorddint.20: 1, about
Sui't abl e bi oconpati bl e nedia include, but ar

0.1:11tp abe@i Ot abaR 6] 10 Bart L bchbRHLGS S Sbruil acL- Soar Rl to about
12: 1,&%0&%1.22? g@éﬂt 161, Ql%tu't 9nabl Yot { eh@dns@lgf.| BNSnRfembodiments,

the carrier protein to pharmaceutical agent weight ratio is about any of 18:1 or less, such as
about any of 15:1 or less, 14:1 or less, 13:1 or less, 12:1 or less, 11:1 or less, 10:1 or less,
9:1 or less, 8:1 or less, 7:1 or less, 6:1 or less, 5:1 or less, 4:1 or less, and 3:1 or less.

[0103] In some embodiments, the carrier protein allows the composition to be

administered to an individual (such as human) without significant side effects. In some
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optionally buffered solutions of proteins, optionally
buf fered sol uti ons of sugars, optionally buffered
waedoanems of vitami ns, optionally buffered soPCt/Us2986/034103
of synthetic polyners, |ipidcontaining enulsions, and
the |ike. [0099] The anount of carrier protein in the
e C . Ly :

e el i BBl 1a® Sl it tp SRR v o
redues ¢reerorguorp siverdfcismf himindigrapios f therpootln veterasoluble

enbodi nents, the co sjtigon conprises a carrier
Pha“ﬁ%ﬁ‘tugcgle ERIER %Jﬂmﬁ?t%mm?gedg&m o8P GRimorgsIde srats o
adminf@aBOR6S the WBbERY wallr 4SluBlePRAAHIRE Sl E%ént’aﬂz?ﬁg td gﬁ'&ion,

aqueous suspension, for exanple, in the form of
allevigtion| dingiaptien. @apveidatsens pemormorshngdssizabbe efficts caused by the

[ rticles). 4n sqne odi ts,..the
pon 9881 e Bl APDSRRGH EhC 3L by RAFEPEID SULETRL el
vehidedljsogindsasolants tbitarender tieopE aterwaludle StRltaBtitical agents
Suitagge}{)r{aceutl cal _agent in an aqueous nedi um For

r

T RYCHERHIsa 9 AYfI e S POPLY Bigker selvblearhgumacefical agent. Such
) : y
i i T e
inflapireativacenvic atitatignphletitk] paih, skin famtiornpeithambhsiropdiey,
carrier protein is present in an anount that is
newtgRenis Ve e TP CHBN oo BBtk BFT AR Reand
comBIBRIIHB G dfC Athe KOG effdtts2RoRGHBOHS nRHIP 8RGhABrRindther side
certain concentration. For exanple, the concentration

effecgst ot eranbjpefianofisadecstests, adspeiatpdh avitreaeions phdrmageticali agents can
berehnceﬁdcorrposi tion is about 0.1 to about 100 ng/m ,
rncludi ng for exanpl e any of about 0.1 to about 50
[0104fg/ M, Ibwute dnbodiBebabd co2Bpd¥iiom conRided paktitles @haet/is
apout 2 to about a%out 4 to

10 ng/m , 2 t¢ 8 nmg/m, and 4.
nanoa%g{%s)@%mﬂng (ih vargnys e@%@meggsrﬁ%l?lsv%owr?@@ﬁwra qsptially
R
of thcrg]fomn,in  thy p;nbr,ly §atey }smi}ﬂ?rlie @har’giaa&}tir;il agphirin, the combaditioD(w/w)
. .. 10 15 . 20 , 30
s abfi 1 i) -1 Reiheiet iy GrmPTe Ay fababB: b lont 5011,

about 0.6598b hb&t 20F QB 0. 51 K £RND0:1 Natdft BT BbodtNBt1, about 2:1 to
avoi ds use of surfactants (such as Tween 80 or

aboutCt s hogblaut 3:1 te ebauidf: 1t Rleoug dnipiosboutd): 1, abputciel by about 9:1, and

abouf:?lzg ;Dﬁgg%ﬂgfgﬁltégaié‘%ﬁts?%eégﬁ%?gﬁ%% F@ﬂ%a@%%@é\ﬁaeggntsvgeigﬁt ratio is
abouCIYNLSlist i @flesd, M511i ddUésd, 1401 67 160 MBI ¥ @&ssf I MoAREN 19. k%bss,

t o, about 50% gvv/ V), (e. (1; about 0.5% %vv/ v), about 5%
10:1 prpJess, 9:laggdgits: 3dogreusyy:1 onlssutd: hopkessapid)or lessodid opdeps, and 3:1

or le%xl% }3m%?xﬂyﬁdiﬁ%%is( ’Me:@o&)1rl§l QR sélﬁ%/fe(g)\g(ﬁeal\ﬁaecr?g@%:f %%%}Q?s? coated

e carfier proteln.
with theellmompo $n some embodinegts] the fpartivies¢ouvhras si@sop@btidlés) Qorbdrising a

t o abou %(wW vVv) of the carrijer .protein. 102] In
poorly Sy bR WiaHmEderPicel hEntRe SRk ot Rincb O 1 eteows

medifmJsuch@sR¥Hgleods@nedium containing albumin). For example, the composition

can be a colloidal suspension of the poorly water soluble pharmaceutical agent particles
(such as nanoparticles). In some embodiments, the composition is a dry (such as
lyophilized) composition that can be reconstituted or resuspended to a stable suspension of
particles or described herein. The concentration of the poorly water soluble pharmaceutical

agent in the liquid composition or reconstituted composition can be dilute (0.1 mg/ml) or
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the poorly water sol uble pharmaceutical agent is such
that a sufficient anmount of poorly water sol uble
w@b@roemeut i cal agent binds to, or is transporP€rUR2006/034103
the cell. Wile the weight ratio of carrier protein to
pharmaceuti cal agent will have to be optim zed for

coneShELS1 00 08T EyR6RL BBy tedS RUEDI bR somom,

abouaDHuaiabout0 mdrai eoetlt teaoud 0@ i/ hVa¥dut 25m@Ra4b aBold B rke/ml,
tg about 100: 1, |nclud|ngﬁfor exanpl e any of about

abouh% o aboutt § nagltand 9 me/milp by sorpe egbadimenishigcorenration of the

. . 1 . .
poor bo!a’t%r %l%l%gﬂ%gﬁgf%egma(ggﬁfﬁ :o%et%%élgg %?a%fiﬁ% oot 0.1
mg/nalb dutsome ¢mbodiatpats, titohceraiation oftht pborlpbate: sSluble and
sy e SRR A5 AL R e 1,
15, 16, 07, 1S5S 20525 Fo@@s,abowﬁ, ABY nQ/mI SinlsoRle én?@gngéx‘l‘t‘i%thgbooﬂy

less, 131 or less, 12:1 or less, 11:1 or

watepgolplde ghargragewsical agest is@:taxane ok ederivative timredfesech B:dbeetaxel or
1cor less, 4:1 or less, and 3:1 or |ess.

ad“F%%%%?%F%iéone enbodi nents, the carrier protein allows
[0105he confpasiriel eibodiméies, At dthysdsRIoaEohriass padilvd GUaH as

(such as hupan)_ wi thout significant side effects. In
nanog@ﬁég_ Rrommsmedocetrgel cgichiog paggpettisles Wiiashavetagsl dsadan)
diambkfer b C 0 "
fam{Sr bRReATTNL 20 Rfbolsfu® SETH Hiind SnbSMER B plictes bave
an avigeetge or shn Blaenepdrarf etvesh iabalt 48ge aboutt 06 nil MasomEkenbodiments,
th term."reduci % o&g ﬁr nnge si de ef{ects of . . .
© CURRPHYYY TS BIUPE (i5b A JenRrdicleshsmprising (in various
embdHAERTR 6B ksREBNy of) Bb&takel thd HOMAH A some embodiments, the

all eviation, elimnation, or avoldance of one or nore

doceigrields peast ‘_@itbrPogmis bmmr?wd@mmtpgm W?ig\hfataﬁp of dheudibwenin to
the SRURGETRTDy¥ Bl PEPR T b0 Do PR PhR ore

exampixoaryyof\abéer0.601 whileup Béd MEsati.0sal o aBaRDS: 1S Ubs@ll: Bto about

for injection) used to deliver the poorly water
18:1, 58Pt b Qb b AboubS 1 dgabaut 18ilcHin Spme ciibpeisnasts, the albumin

to dob&teddi Pfio (W\szli%’%%{?ﬂ DI OSYBR! F5i$lP fss, rigfultr SR F4.4 Y less
hypersensitivity, inflanmation,’ VEnous ’rritation, ’
12:1 phleehil 0il or lgvai h] osleiss 8i T o1 lesst, 7dror 1gpey 6:ploetess, 5:1 or less, 4:1 or

neuy. paih , heutropenic fever, anaphylactic reaction,
]ﬁ$’@§ﬁ%$§r(ﬁ¥onbosis, extravasation, and conbi nations

[010d]her eofy sdReSMmbBHBE NS ftlﬁecﬁa%cl&q\@@éhea{s'naﬁ%rggéﬁ ! c%mg{ising

exenpl ary and other side‘effects, or co ti'on
docetgxe] ané pibumin aregyspeoied wmoandqubousanédias (pivhraran egtéonakmedium

n. educed. [0104] I.n some enbqdi.nents, the
conta%gﬁ%%%ia?nﬁl(%g)g OIfTQFJJrraIX%lggIeP tcpg%pggtﬁ?% veil ea%coqijollcﬁg? suspension of the
docetagdlapatainingd eadicleosuch 84 Aghobhrficésy. 110 YEmE RROSHARMS the

consi sting of or consisting essentially of) a poorly
compgsifigp isgpityRsuchse dyophilizge icemposigemithatsan heregopsirivied to an

2que QR BB 8 dR el A chftaftind MU0 ' Dirk o BishaRs e
concefvatidn of the docetaxel in the composition is between about 0.1 mg/ml and about
100 mg/ml, including for example any of about 0.1 to about 50 mg/ml, about 0.1 to about
20 mg/ml, about 1 to about 10 mg/ml, about 2 to about 8 mg/ml, about 4 to about 6 mg/ml,
and about 5 mg/ml. In some embodiments, the concentration of docetaxel is at least about

any of 1.3 mg/ml, 1.5 mg/ml, 2 mg/ml, 3 mg/ml, 4 mg/ml, 5 mg/ml, 6 mg/ml, 7 mg/ml, 8
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Is about 0.01:1 to about 100:1, including for exanple
any of about 0.02:1 to about 50:1, about 0.05:1 to
wW@bwan226t 1, about 0.1:1 to about 20:1, about HCT/U$SI06/034103
about 18:1, about 2:1 to about 15:1, about 3:1 to
about 12:1, about 4:1 to about 10:1, about 5:1 to
b 1, a t

mg/ b9 Hhehi. 10 B ?%*ﬁgﬁni% 20 plefnd A SHIOHH MM 10 ki, and 50
mg/mils about any of 18:1 or less, 15:1 or less, 14:1 or

|l ess, 13:1 or |ess. 12:1 or Iess, 11: 1 or Iess, 10: 1

or less, 9:1 or less, 8:1 or less, 7:1 or less, 6:1 or

A,,hj,@gﬁsdgbegaxg[ less, 4:1 or less, and 3:1 or less. In
sone enbodi nents, the poorly water sol uble

[OIOHh ar rracbmddﬁwn ta@@ruse iof stebidizang agents dedveibed bereinn(sudhnas sodium

LR TR N —

anhy@lh)aﬁ ﬂa@mm ﬁe@hltﬁl@%ﬁhe@ Rehbad formuNatiah thaf ek 80 HREe Withd hydrated
queous nedlun1 such as an aqueous nedi um cont ai ni ng

dOCC@K%‘ﬁFWS qf@FaXé&talhmlréte or e mé-Biyggid. tTf@rﬁnbadmb@d@petaxel
form{r Jg!r)%a %gtl? P g}g\gﬁ?mpgurr%hgte ngﬁ%?és %g\éﬁ%ﬁ{ty 3PIb aqueous

nanopm’tm]p amspenblené such ltheﬂ; sﬂa’eﬂﬁﬁbﬁtﬂie mBsHessiond) eitled HpRSe bt Her
a. dr orrpos iition that can be

i ed)
ivoptifeadiod PrebRdsd b M SdEHamdBe bensiis Siarb abiliBenianprdions
docetRRéltal %) &Serfito @81%%51‘[19@2@ fher2itns thé é‘s%ﬁﬂﬁlﬁﬁ&ﬁ T \9 en 80,
the poorly water sol uble pharmaceutical agent in
Cremopher o clsrfogivniserfacsants.econst i t ut ed corrp05| tion can be

ilute arcgneent r at ed
[Oloﬂncl udi 'g}gusf 161:%8‘51 g%% e ng-h@l QFGSS%JLOIBY%OE cgg: g‘ﬁ%l&anéoﬁ dissolved
in phﬂf@ria?fbutlcﬁ&lgi lat:ce@tablet Sbl\&iﬁ@b'ﬁ so?&bnf@it@ﬁnaﬁ&ﬁiébntﬂatfoﬁ iARRUEnge of

about 2 t o about about 4 to

aboufakgg‘? \gv,nlﬁprmprefgﬁglygnﬁgq ¥ange pf]alg)@ﬁé gg%b@/'@, Pehiests in¢lude, for
exam%%;EﬁBhflﬁte& Qcﬁv&{ts S ?&?ﬁthyetﬂﬁg £ et a%&éfn{%?ﬁan dioxane, acetonitrile,

rmaceuti cal aden suc s gr
acetondahimathylisul dxidendgitmdthyl fornsmide, endthgli pymtohﬁmoh&l&nls such as

ti f ot t | .ubl
soyb%ﬁ%ﬁﬁ%%@%w‘sﬁ&i g ReobaBen figbout any of 1
[010 3 4In s@me @mbzdm?bntsg thetis pl-éwdéc?a c&xﬁp%sgﬁbn &%prf'sfhﬁ

35, "40, 45,
docetgmhgwbmmdhqéme@xel md ﬁ@mrbparm-f th@bcuhj)cmtlon is in an anhydrous
pha ceu or a derivative
form I ERY Stbdfifen@ A lowb o h PEVRRS n BBt i Bt gocetaxel,
Wherélﬁ 0khstlsome @fEhealROEkTEA tife, coll}RsHIDARORI dnl ARy &OUPLIrSE For
particles (such as nanoparticles) conprising

examylse By soues embadaments, ah lnaghpberi 10% ésush ematdaasivbowgay of 20%,
30%, %% aﬂngwp 6F th%fdop&%}yg? h?%gﬁgyo 210}1 % 1%918 a}mefcp C())%S o opm. lfn some

ment's ave an av
embodlmﬁmtsj itenednggosiifon fetthee &nm@h@asta Afbiliging bgant (52.16@ aflthe stdbilizing

odi.nents, the conposition conprises particles
agmﬁ(@ﬂgﬂwgg' oparticles) conprising (in various

(01163 M0Od! MR Rb%e CABBEBAIHRSSRPoLRbY Lo bisdl OB E4ARE @

| bumin. I'n sone enbodi nents, the etaxel 1s coated
blocompahblalmbmm (SuCh a8 ovaITienbuéimentcsibed hereire faytexamate abbwahin),
wherém the? ocetm xgi usd for preparation of the composition is in an anhydrous form. In
some embodiments, the composition comprises docetaxel, a biocompatible polymer (such
as a carrier protein described herein, for example albumin) and a stabilizing agent (such as

a stabilizing agent described herein), wherein the docetaxel used for preparation of the
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the docetaxel (ww) in the conposition is about 0.01

:1 to about 100:1, including for exanple any of about
wWO0202/03179%0 about 50: 1, about 0.05:1 to about 2BCT/PS2006/034103

about 1:1 to about 18:1, about 2:1 to about 15:1,

about 3:1 to about 12:1. hi sone enbodi nents, the

comﬁﬂsﬁﬂﬁ' i8id & Qrﬁﬁfﬁl;d%% Sbrnd. afn' s_Qm@\Mﬂ@odhﬁerﬁ? gl'félc%?}%’qsﬁfon%@ 1

| ess, 15:1 | ess, : | ess, ess,

Substmtlalll}’oﬁed @g@h asmeel 0b surfaegms Qn some embsdimeRits] thercohg®sition
S, 6:1 or less, 5:1 or less, 4:1 or |ess,

Conqmﬁasgh%wgp‘less [0106] In sone enbodi nents, the

[011par t i cl BSsondkiiboismEas ARk &l dRSPro¢idBPA tShPGitRCRh®Ring
and al bum n are suspended i n an aqueous nedi um (such

docefaxelgndaachieenmpaibin Redyreer{seshris damivg paotoimnforexample albumin),
wher@%ﬁaa@‘ﬁéagt dsg%%foﬁﬁ?ﬁ&%’t SO0, tﬁéa&ngf%sﬁlq Gok |1r? érgaaxﬁyggos RN, Oy

axel - CORt &l ning p o
exampé) @psorhé embsdimehts, sdeast 50O VOYFERICh, astah RastAp@Sinkio@R0%,

o, | Soa dr uch as | hilized conposition) that can be
30%, Dbl %g%ﬁ%/aégld%&t?scogwgﬁ%%lw g anhpidrous form. In some
embddﬁ’lﬁ@ﬁt@xtﬁé c&ﬁﬁ&ﬁh&i RghBAdohl &g s€Sa st P‘l %ﬁﬁ%%&%%ﬁsﬂablhzmg

the concentration of the cet axe
agen§ desprébedeeneinbout 0.1 ng/m and about 100 my/ni,

o1 SRR YD B et P S
docet’hﬁelmﬂ@ surfabab (suchi 43 apR@itbusuitizht), whaetn te Hocctlx@Ltised for
and about 5 ng/m. In sone embodi nents, the

Prepaé%#f&wﬁth%\wraﬁowow@ deamstydrogs forn. eblsqorrmmhodanwtafthe

g 4 s oy 20 Sy,

surfacliagr/s fihGlud() forgpxainple2 150151’gfrhite (S3Gh BT meensé Gndrghéthoph@RdIrbddme
drous docetaxel [0107] addition _to the

embqglgrgergf tﬁn P‘?Sﬂl(ﬁ’gm% ! %%I?ﬂ‘sie@e%a 18 Agqus dessribed herein.

In sofh@ ArbRushddialice ﬁi@gltﬁ)ﬁqirmé‘s' d Jo%ﬁsﬁﬁ)ﬂ' c%fﬁp‘ﬁ? gn ogﬁaxel bhd a

has been surprisingly found that the use o rous
surfagfegte whgesin atdsast semé of the docataxet mthe compositiar isam ah hatydrous
ch as

e made with a, h dra o
form 0 PRI B Py P LBV e ot Sy Grat S0V aRiy eghgbout any of
20%, B0k Ud%E lanfl 3098 lofitHeQIdSet@tel idihe Qbﬁ?@ﬁhoh Vi@ RhiaBRydrous form.
further_ inprove the stability of the aqueous

[011Hanoparlniseme esihodinesits e cpmriositiontdesariisil lhitegn isfa drnésuch as

lyophglil(lzzégzg&hg&gﬂorﬂh%ﬂ&%l&%?%l Ogutﬁ Ee%&sﬁe?a,et hl | h%%agg generally to

form atstabid dqugowy s@p\dﬁﬁﬁh@tﬁ shedhcethreleln 8180 eﬁbb@ﬁ@ntsothe composition
mul at{ ons _such as a fornulation in

|
is  igyided n%@%r%%iwp%r loatqbéaanmmcgrmtm&@wﬁ gepuspepdipg]a dry
compEE‘iﬁ%n s REE QLB EN Y th@ c&ififo §%h 1ﬁt@ﬁ§é}ﬁé[t€ flquid (such as

docet axel can be di ssol ved n p armaceuti ca
aqueusteqrhpdsitionstbhtaantbe dried Gueke n$ yopbilized)i nal
[01 lzﬁ once ntﬂlag)llrn% nerrllbrg)dltheentsr YT prov1ded a method of preparing compositions
comprising docetaxel and a surfactant, wherein the method comprises combining an
anhydrous docetaxel with the surfactant. In some embodiments, the surfactant used for
preparation of the composition is anhydrous. In some embodiment, there is provided a
method of preparing a composition comprising docetaxel and a biocompatible polymer
(such as the carrier proteins, for example albumin), wherein the method comprises

combining an anhydrous docetaxel with a biocompatible polymer (such as a carrier protein,
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about 1-99%v/v, nore preferably in the range of about

5-25% v/v. Sol vents include, for exanple, chlorinated
waeloweetos, et hyl acetate, ethanol, tetrahydrof BPCEHIS2006/034103

di oxane, acetonitrile, acetone, dinethyl sulfoxide,

di met hyl formam de, nethyl pyrrolidinone, oils such as

o KUPEAI A, DL AL AP BB R P

herejar ovi ded a conposition conprising docetaxel, wherein
the docetaxel used for preparation of the conpositi on
is in an anhydrous form In sone enbodi nents, the

Othérrc‘)fﬁnghaﬂs m&g'cgﬁ@oﬂtzgﬁmos' tion conprising docet axel ,

In at | east Sone of the docetaxel in the
[0118Jonposi Tlilmmppsumna kiemmlbydnlhaam dan fimaludeastheesits Sexcipients, or

enbodi nent s east about 10% (such as at | east
stablﬁﬁeamo 1mongpr26%1ess )‘éme AOR oS- .g'%;%npgﬁfs qfjsaitakle exciplgnts and
diluehf} thé18d& OIPRS nbt BRAitbS td, ThcfRRe Qfémfggeok'&:réé%r Brbitd), FAMEtol,
embodi ments, the composi tion furthér conprises’a

starchgsa BT jagacidy calgime phespbhfe aaginktes, dtaghtanily |gnlyt1aQQMum silicate,

micr B S R B b e P D SO el s

methpmbmﬂege asush asl p&opﬁhydreiyu@ﬁzﬁa@ésntauew L 886 R¥aRitdand
glrrpl e al bumn), wherein the docet axel used for
mmebaﬁ @BarT e wations saie addibenally deeluds luhrieating wignip.oueiting agents,

emulbi®fi Tlﬁﬁ%b%%sn?&%?rgng Qgerﬁg %fe n%%g%&t@%% hgx‘?o%mg

docet axe i'oconpa suc a carrier
agentsr @xempled ef cmulssfwnlgalgemtm inchuale t@o@lmiobeﬂdnb yaehngds tacupharyl

bili.z ent ch.as.a stgbilizi a t
polyGhdiq iEtet RurtaRns ad e T oatcdormy AR Gidehion pplyoxy
ethylBReSRM U &) S@En B@ ﬁﬁ@fﬁl’ﬁ@d Edr@fbunds i @tﬁe@é}ﬁmgl&@fﬁl{o%qh the

In some enbodi nents, the conposition I's substanti al
art ardyapprqved &0t use it prigylsodr hwmah gosagetferms. nllsorepositions can be

om0 T S AR OP L8 AL 350 st

adm1ﬁﬂmftilﬁ‘l tblth)enpaftféﬁpby SinpBytheges@dtles aRM Idokinas eat.i bl e
é)] (such as a carrier protein, for exanple
[0118) pypi rBref%é cempogtionsfar pdmipisiraien byinjersioatiaslade thase

l.
com g ROy il holbI¢ PrRp ANV oD o lor B ingRE RO i
assocﬁamm&tmutrfa&n-)ac‘m‘fe a'gé% (08 Q%tlr@%nmduﬁ%n@forﬁlhﬁle form of an

docet axel in sition is_in_an anhydrous form
emulf G e BT A O DA Nelh BRI o b iebimsn Beadded

for e@mle Rhdrnzbnet &H&%aﬁ%&%ﬁ1ﬁﬁyta gb%ééﬁcﬁééq & &ggﬁ&y

descri bed herein). I'n so ment s
[0117]nvent ilasope @mbeégnfal‘t&; drqmmppsmn tomptebksi fogadininestratied to a

e C N TR R M—
such 9:5:) ﬁfp@ﬁlvbteﬁﬁaﬂyscohftx@ An@ikdiyE O ssticPer ankhgfi@MBural animals. There
are a w1 eoxge{rlrer:?ynéfssmtable formulations of the inventive composition (see, e.g., U.S. Pat.
Nos. 5,916,596 and 6,096,331). The following formulations and methods are merely
exemplary and are in no way limiting. Formulations suitable for oral administration can
consist of (a) liquid solutions, such as an effective amount of the compound dissolved in
diluents, such as water, saline, or orange juice, (b) capsules, sachets or tablets, each

containing a predetermined amount of the active ingredient, as solids or granules, (c)

suspensions in an appropriate liquid, (d) suitable emulsions, and (e) powders. Tablet forms
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surfactant used for preparation of the conposition is
in an anhydrous form Suitable surfactants include,
wo ooo7exmupl e, pol ysorbate (such as Tweens) andPCT/US2006/034103

Crenophor. In sone enbodi nents, the conposition may
further conprise a stabilizing agent described herein.
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madd e} FttdbGon R W ammi RO AR VAHIALA A REZQRIEP:
, nmagnesi um stearate and m neral oIl €
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pharthh@¥%REAIbr non-pressured preparations, such as in a nebulizer or an atomizer.

[0120] In some embodiments, the composition is formulated to have a pH in the

range of about 4.5 to about 9.0, including for example pH in the ranges of any of about 5.0
to about 8.0, about 6.5 to about 7.5, and about 6.5 to about 7.0. In some embodiments, the
pH of the composition is formulated to no less than about 6, including for example no less

than about any of 6.5, 7, or 8 (such as about 7.5 or about 8). The composition can also be
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agents. Exanpl es of enul sifying agents include
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[0124\1\,nI ch PN %Po@‘ic%h%rea&tetlhbgg( cl)fd I%Qltdﬁg artl)éJ Ilglgé gc’)mpositions described

herein. For example, there is provided a method of preparing a composition comprising a

poorly water soluble pharmaceutical agent (such as a taxane, for example, paclitaxel,

docetaxel, or ortataxel), optionally a biocompatible polymer (such as a carrier protein, for
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bacteriostats, and solutes that render the fornulation

conpatible with the bl ood of the intended recipient,
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selecting a composition that is unstable under certain conditions. In some embodiments,

the composition for selection comprises a poorly water soluble pharmaceutical agent and a
carrier protein (such as albumin). In some embodiments, the composition for selection
comprises particles (such as nanoparticles) comprising the poorly water soluble

pharmaceutical agent and a carrier protein (such as albumin).
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These unit dosage forns can be stored in a suitable
packaging in single or nultiple unit dosages and may
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; . o o horara E
R S L TR T N R
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or exanpl e al bum n);, a stabil1zing agent, wherein
[0138}t abi | i The stdbilizing egamp omi ¢ithenbé sdmixkd méthdhapo@bnwatkeesbluble
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soluble pharmaceutical agent/carrier protein composition or added to an aqueous
suspension of the carrier protein-associated poorly water soluble pharmaceutical agent. In
some embodiments, the stabilizing agent is admixed with the poorly water soluble
pharmaceutical agent/carrier protein composition prior to lyophilization. In some
embodiments, the stabilizing agent is added as a dry component to the lyophilized

pharmaceutical agent/carrier protein composition. In some embodiments when the
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pol yners (e.g., albumn) is disclosed in, for exanple,

U S. Patents Nos. 5,916, 596; 6,506,405 and 6,537,579
wapa7at®el i n U.S. Patent Publication 2005/ 0004P0RU#006/034103

i ncorporated herein by reference. [0126] Briefly, the

poorly water sol uble pharmaceutical agent (such as
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- i
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shear
may be anhydrous prior to being incorporated into the composition.

[0135] The term “effective amount” used herein refers to an amount of a compound or
composition sufficient to treat a specified disorder, condition or disease such as ameliorate,
palliate, lessen, and/or delay one or more of its symptoms. In reference to cancers or other

unwanted cell proliferation, an effective amount comprises an amount sufficient to cause a
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forces. Such honogeni zation is conveniently carried
out in a high-pressure honogeni zer, typically operated
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hereinémdudep butsee aonhimeiied mnaluamoylm pelbtactnhing catiedd (@sluding small
manni tol , sucr ycine and the like, Wjile not
cell 1 Chnegr hop-smal] g g ARG RO BRIm RRIRC Ay afi FasmEouS
carciféii® Bf @le@6i ANahc&IT tREpAASIREN] ﬁﬁ@ce‘ﬂhﬁa& RREEHGLGAL or stomach
conpositions if so desired. The stabil'i"zi ng
canceygietudinmeastroinggstinad camireix e@nqmattm qan@r,rgim’olla}tm e¢rv1ca1 cancer,

t nd r t he car
over g L R R Pk e AT Mip RO Bt Ry St P et ¢
melan)dirﬁa rmdemburmal orag@fie/ carindn®, sEivei ¢ I&n@ QamRRShial RidneyPér renal
added after the poorly water sol ub phar naceut i cal
cancef qlYfT CBer RPStRF GRRSCh VebiRheRsIcer S repdiepatic fgginoma, head
t
o BB L0 USRI 1100 S RO B8 BERRE g, P,
cell lymph(vms Ghelotimgpora rgrmieéfulﬂmnlai nagHotigldatsly@ph@no ($HD), small

lympg?cg%ﬁ%% ﬁ?ghTrge e @EI . éé/ﬂﬁ‘%g%g&ﬁgﬂ %tearlmse 1al¥)eegra dc?lfﬁlse

NHL! kigh @ﬁdetlﬂﬁrﬁfn%ldﬁtmmh BigR2P4deMyMBh&Bla R NI Ehigh % L grade small

pharmaceutical agent/carrier protein conposi ti or
nOﬂ-(&@RYédl celbNaH., évqu@oh@am&nmaoﬂe ofll kynwhosway ABPS-related

lympﬁ&gg a-\ﬁgl%igﬁstr%t 6d gr%rg ﬁ% ﬁlg(%lﬁlr@) }Sﬁoggclf ﬁfgﬁp&ﬁ&&%@ﬁ&épﬁg I(CLL)

acuteasﬂllﬂiphﬁﬂasﬁctléuliehﬁa QOO ), YhyeRin®d, IRyl Qedk'éﬁﬁsﬂ%ﬁl%ﬂld ffdloblastic
agent/carrier rotel n conposition prior

teukef oy RSl sRIanY Bimp o LR sprder (b REDSasbvell asiahpormal

Vascﬁﬁ?i'&hfefatﬁﬁq c?a%edawf}{{ hakSHRRYIED tedélﬁa gstﬁ%h ad %?p és|s<|)c1 e[gd with
phar maceut| cal agent rrl er protern: compositt on 1

braingamersy rod deipsi sgndabrae Iﬂmmmbodlmenﬁs ciheferis p@sided a method of

e LR b SRR i) San g

someRAHodfh&tts, #hde {sUrBRbed 4 BbaRM drRefR &(@ﬁg&hﬁﬁ%ﬁ aWIE cell

the addition of the stabilizing ageft nges t
migration. In some embodiments, there is provided a method of treating hyperplasia.

[0137] In some embodiments, there are provided methods of treating cancer at
advanced stage(s). In some embodiments, there are provided methods of treating breast
cancer (which may be HER2 positive or HER2 negative), including, for example, advanced

breast cancer, stage IV breast cancer, locally advanced breast cancer, and metastatic breast
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pH of the conposition, the pHin the conposition are

generally (but not necessarily) adjusted to a desired
w@Rho7Exoupl ary pH val ues of the conpositions iPCT/US®6/034103

for exanple, about 5 to about 8.5. In sone

enbodi nents, the pH of the conposition is adjusted to

. t 26, . nckudi far .exanpl e. no | ess
canc 13 SHPEARH g cab DB TR P38 o
il R s o i o CCLC
as a éﬂﬂvg%@ﬁ ftﬁgwdcﬁ@ﬁ@ Fpgédnﬂanénw ipithe i AySese
y s .
e RN Oty RSER L ALOMRSEePLAGLE 1L Bl
melagomp Gecludiogsnaséstativemplansea) coloneetat tancer, bansentie cancer, and solid

enpodi nents, there is prqvided a,nethod for treating .
tomcy Qe s HAP i B orRn s SOBLTE 15 isgar iy of end in
some/\@heIdiBenty Bl ecteNBHMBBE Yioup bnAGRRLof T BIERStIcBAIRS, colorectal cancer,

adm ni stering a conposition conprising an effective

rectabepnger neff-smalh eelt lupg\ancer, nosted akinsHamphena (NUA), ranpd aell

pi. | I ' t] 0 r ch as a cagrier
cano bl QAR catedt A ERARE ol B aHR. Rl RRePuf b
sarcomfa, tireinoniqaodhémarhead aadhhsakeancaasmelanmas,esiation tdiatr, of
onposition wthout the stabilizing agent. For
mesogbﬁizﬁmaeghq%ass gheblasiorms: ﬁ@HPEI?StPWéFaéngén Hplgingeedpraa. In some
embdBHBRY 8 cdrceds 'arbglig &' 1h Sorte eangétii}\é{eeﬂ&?lc e\(ﬁﬁxgéljeg [isazgly of (in

hunman)” conprising admnistering to I hdl
somecaympolgrnents rseleoiep fiosi thy gaonpedoheisting ef) prastate cafcer cplonchncer,

ter sol uble antineopl astic agent, (such as .
breash e Pt R AT PoR i aret g bt g ogarian cancer
[0138]t abi | i miRehABERitablSHST 1BEdIviak Adisé béﬂi%)@sﬁti&ﬂ%eiepend on the nature

nposition i s enhanced as conpared to that of a

co

of the pegslyswatpiselulile Rbarmageisicsl agsnt, py Walh ashertiseasaicandition/disorder
[ a . blbzhng,agent i

o beFRBR RGeS RN B, S SRESA L B U
vertebfafcmamwiain apdRurtanydepeidignon mitadiet Bhitdbds @@, TAteman

i ndi vi dual (s&?h, as human). In sone enbodi pents, the
embqdpentithingrddal iss mammaholr some soRhadimente he mdividuags any one
or mbrB &F ¥hARR bol R Cy e, ?é{fﬁ@manﬁf%md'eﬁﬂ, ng%r‘ﬁgﬂe.mlr? E(ﬁﬁé ng to

the individual an effective anount "o ocet axel,

embogireerd$,rthe individpéissadmimaised for preparati on of the

onposition.is in aphydrous.farm Fo xanpl e, the
1013410 0ot andbi B BEein IS B i e Gon el e Pscariiat reh o
colod GkEndhe) 18 AHRAEVIAN whERM3BE MR d @niPrisS dBkihis¥Sing to the
amount " ‘used herein refers to an anount of a conpound

indivighuakbbegzeasitiosrrompifsing aarpffecidva ameunt of dprstdxel el a carrier protein
' it r di sease such nel i or.at e,
oD, 0 e B30T e oo

agentsdespritethetein, alich sndeateo it @sesBbatimehRcthe dov@AMNicE Osedahi
proliferation, an effective anpunt conprises. an anount

prepaggfion; afithegoneresiiiangbatds agpainissed i thp kadivigrals inpm anhydrous
form d¢6& B6REaxkEr IO WhrhicF BlofeiPal B8 phdBRY in (B4 mE St hdhoparticles

suppress tunor
(such as nanoparticles described herein).

[0140] The compositions described herein can be administered alone or in
combination with other pharmaceutical agents, including poorly water soluble
pharmaceutical agents. For example, when the composition comprises a taxane (such as

docetaxel), it can be co-administered with one or more other chemotherapeutic agents
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growmh). In some enbodi nents, an effective anount is

an anount sufficient to delay devel opnent. In sone
wepdom2ient s, an effective anount is an anountPCT/US2006/034103

sufficient to prevent occurrence and/or recurrence. An

effective anount can be adm ni stered in one or nore

imcto Beshe B R b B ARR R Tubh OB tavetine
(Doml@,ﬁppatmb@WS?ﬁl@b | Heroagtion, gaabitddie (mmzaéquagé&ta%quetoda ),
et axel. . rapanycin, and 17-AAG include, ~but

alimi3y SR, prHor S DERT EimBrHoP O GPRaIRR Vet AcYaleadc®, ole. In
someS@hERABent& ALk 1SS f;’xgﬁqpl:@ %d.lg{nﬁ 48§ §ith at{fl%%xe LPI%S'[IC

treated by compositil escri erern inc
agentgetectedtfrdm thet graugt mnssqng Hﬁamtimﬁhlbolnar(mludnhgﬂmgzlébafdéethalo gs),

.(including.s cell 1lung cancer smal|l cell 1ung
platiig et s SBerios v Sy ST e TG R oline
antlbﬁﬂfcﬁ IvikyaR1Ia6idS, HRoteaothe inAREA! mafrolifgs, RAS 10816 ase inhibitors.
Thesg p&gt ocel lul ar ‘cancer, gastri ¢ or stofrach cancer

1 phfrmaceytisalagets ezt bapiesand frcthe samp sompesitiorcas the drug

cancer i0 cerV| cer rian ca
(such a%\r} $F)s %%: erﬂe@?}age SRR ﬂatﬁ (i}l&]r%slterﬁ(y Egjita’&%ﬂ]fé
sequantiatip withnhedoug @icane Mane)ndm@ﬁlhg Canpeditist. eCéMBination therapy
methegsn i.noma, salivary gland carcinom, kidney or renal

g nanppazicle Serapations of faxere withodier agants/er theasneatis
methbdy) 'hQ{zéjbééﬁ%fc‘hbe@ ér&atfbﬂél%’ﬂeﬂ[‘%p%lﬁ%ﬁ& 1%8% B82006/006167.

cancer, colorectal cancer, rectal ctancer,
[014Har co mTheKb)p©sf ths is@ntvereomBositidn aldympistmmi t()lanahchdidn@l (such

ash | OW? %l? del o&ﬂ)‘.ﬁ% igaI% igyl ”ﬁg&?ﬁﬂ%ﬁwﬁﬁ?ﬁﬁ acﬂmms ration, and the

partl(ﬁﬂe&dﬂeﬁ:@ HeifpUkcatedNHthe dodé Q{dﬁfdjb@&ﬁ’ﬁgiéﬁ‘{qg eﬁbétfd&%lr%
hi gh grade_immunobl astic NHL, high grade |ynphoblastic

TeSPORYEg, SUGH a§if t@@rm‘c@rmlpropha}ac@p tespehe @g&lhstml-mrtmylarldysease or

condq.jiioﬁe%o&}%x F)%agn %? clzﬁtyx %‘m éﬁt%rsﬁ?s ' eI 1 to about

300mgj?‘rn mmmdlymegmple ab@WlQmo&b()ﬁLﬂOD m@’ﬁﬁteﬂmu‘[ 30 fo about 200

bl astic | eukeni a nyel oma, Hairy cell
mg/m %fbég’%oat T&RrdAvc! Wy@g/ab} éfm%llyaéb% doroge Skgapotaxel in the
compR8itiba Q:ér?‘ﬁbsiﬁl tﬁ@fan%_a Y BPLRRE QP kS S5 I'ZU(?m%/l{?D&IHS{ CEThPh 3 3 Jreek

as wel as abnor vascul ar pro | On a SOCI a
schedmﬂd:, hr pbmlkd)@rm gwes ] 0ohgm® '(vhetc givers ot h ateckly sokddatee dn\aidtiftion, if
ttum)rs and. Mei Sl drome I n S%ﬁ‘
glvene‘Pn:’sld’a? FABRPLC feiqn(ei g ‘%f ST dder AnFsPRLWERD: the dgsags gnay be in

the raBé a5t €-50aneRF. (that is, cancer t hat has
net astasi zed fromthe primary tunor). In sone

[01429mhodi ARasing, frequeney fos therepminveitioa lmrémdmoblmﬁs m@dhmmtngo at least

sbouiy oA BRE e EhisNiRE kb sTdeand Relhotoet VEradiieng weel:

three hyrme nmfas; faur {idsSa vetln mnﬁn@m@ammtﬁnestah%& éf &ily. In
g vi ded mst hods ?f treating cancer  at advanced
some

dinegnts, fhe 18isRe! beitisam pshtasmipisEationds desp thapiakiewt a week,
such A8 Mout 48281 6)9, Br£3Shr 1 day. In some embodiments, the interval

between each administration is constant. For example, the administration can be carried
out daily, every two days, every three days, every four days, every five days, or weekly. In
some embodiments, the administration can be carried out twice daily, three times daily, or

more frequent.
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cancer (which may be HER2 positive or HER2 negative),
i ncludi ng, for exanple, advanced breast cancer, stage
WO obnzmst cancer, |ocally advanced breast canP€r/PSane034103
netastatic breastcancer. In sone enbodi nents, the
cancer is lung cancer, including, for exanple,

on-s L LE (1 C C anced
01408 & Vs Efiphis R GRRE Bl oerean AR YR G Shiemges
perio8OL Gme, sunth s dromnateait s oddnth tpitooabonathrgngasy Fon exdigple, the
d .Iung%}ln ane eagﬁdinents, tpe ;gg&er IS gvarian
OSIELRE'ENC, ©aR 5&?‘% . ‘é‘@kaeﬁﬂ%& AYAAOPBE Jyglh Fgh&nédi &9, 10, 11, 12,
18, 203 (RARIB6 tldelsU dh BSndTBhBSdiRlchG, HRlAR AF Bloak G rd%%frlglschedule.
cancer, pancreatic cancer, and solid tunors (suc S
In somgwarhodimends, ithe intemml bytween esdrasingintstrdiioreis e mdrh ¢han about a
weekcancer is any of (and in sone enbodi nents sel ected
fromthe group consisting of) breast cancer,
[0144]0! Or ecTidd cob@fvsRions d&64BE EREIBREN bBABmERREkd 68 indHAGLal
cancer, non-Hodgki ns | ymphoma (NHL), renal cell )
(suchcaghpigian) pragetigperostendepludingyior csamplerintrpemmons nttaarterial,
R RS LA ARRRL 002 5 e,
trachenl ayubemtag@us.antracvekntiedthersh, tragbmacasal, agd iraddestamas:
hl ast 4 ,_an I tiple. nyel ..
xR e e B T bl S Basassonciions o
the re3PRAGH RIS Thé EfnSRARGR cah De 3BV Rf trdat FosSiPBry conditions such as
enbodi'nments, selected fromthe group consi sting o?ﬁ
pulmpnays fidresis Greneheoligis bbliterrandong cicen dronchoabesolarhverinammgy and

.pec r...pancrgatic cancer, | ancer .. and
the 8 85 SR o PR B EE RV Rpa E O SRR Ry B
nanope@eles)iofghd iearive eoRPGIids@as be adifstard b any atdép@bRiroute
the poorly water sol uble pharnaceutical agent, as well

includigg e ngt Ywredios ol s inBamsseidarte frapssleppalty; stagenausty, drough
: Vi i r i fpndi vi dual i ncl udes
n mlg‘{?ll@r %?wgeg?%@%?‘%t%??%ﬁﬁé{ﬁg?&g%l 1%’m&ms dependi ng on
[0145]nt ende@henptepdnires the eomposisantyr émjbaibnnpatisyladly éor intravenous
. individual is ma |.. In some enbodi nents, the .
deliviry 6 ORTuoPS Py PETIE by RBIPESEY arHAfvASHS BisoRe fonicity
diR6] BifFerdElo ' 5 Pfi !
mo ift6H) Blftfor fol AYH r£88 bPShout 9?@ Bbout®'5 pfﬂerﬁ-? ng)é S}Eofb%rﬁ%low 7 or

odi ments, the individual is a human.
belovahdnisemezspodiments greepH of {he ovingesitian isatcHless thén shomabj ng

. [.homa (such cqgl on_carci i.n an indivyidu

melu L SRRl it Bl UL RT B 81 B B )

[0146] ndi Vi dURlnadoeidessfithidin @AHBA cal Plerlbs8d i££ harM@r soft capsule,
anmount of docetaxel and a carrier protein (such as

can be eoypieRsed ity tablefe aiieB®BF msntRorateh aibdieperegesicsdodd on dtberwise
incorFRHRA 18 St AUhied Ofh ISR ARAH REHRL Shilpatfl with an

as cltrate. e use
inert plormpeeeyiaalatifvemnt anfl indestingathe asxtuteintd Hidrd igdlatin capsule of the

adm nistered to the individual is in an anhydrous
apPropyle,sizpy, _Zf %P%%@P%Bl%‘% arg epireqlea 3&%/@0@ Fhepfraa%arﬁcylﬁwﬂb@n
accepBIbBSRPetabll dif) @igﬁ%e%le%fn WH&Q?&& 61188n bS 4p@Tated by machine

) nanoparticles descri bed herein
into a gelatin capsule.

[0147] Also provided herein are methods of reducing side effects associated with
administration of a poorly water soluble pharmaceutical agent to a human, comprising
administering to a human a pharmaceutical composition comprising the poorly water

soluble pharmaceutical agent, a biocompatible polymer (such as a carrier protein), and a
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[ 0140] The conpositions described herein can be

adm ni stered al one or in conbination with other
w@baroemeut i cal agents, including poorly wat erPGDUSIINE034103

pharmaceuti cal agents. For exanple, when the

conposition conprises a taxane (such as docetaxel) it

i t
TR T TR T
compas;tlonamﬁmut tHei stabﬂm\@dtgenn eXdr)exfmbleothe| il dh€ipn provides methods of

Doxil), lapatinib (GA67016), Herceptin

th
s el e R T e
phanﬁhéemléal a@élﬁpfn@fu'dfhg, Batfdod Hfrﬁ’t@&?&'nléy &;ﬂbﬁl‘é?él&{ Flleurotoxmty,

cycl ophoSpham de, ~avastin, vel ca
hype@nmtﬂwma infiamrhéigor, azze mﬂxrmmsphlelmtls | i ekiadmitaticet, persheral
ﬁ@, c[hermt r apeut@g ent sel ect ed]ﬁfr om.t he ou
DEUTBHE? BT T 0F Wﬁ hep e eretiopamate glcﬁ%lF@é éefebral or
neur@lﬁgllc edadity, Rh@tbm b e iaRer8Se Th Soma kb ain dass, ARENS ?rowded a
5r03|ne ki nase inhibitors, anthracycline anti bi otics
methgd pEredusing bypRFsensHiyits aeasHens %mmt@d)mth adudnisiatibesf thepborly
folole] Se..ot h har ceu
watelt o t1§ Bﬁ’ﬁﬁc I g&ticgp S%h{, %{c?uc% % I_examp d O\/éelr Ii;]ragéest ﬁlé/es
ﬂushdrgu@ysﬁoaen; Inacascetrémaanﬁl)othm in a separate conposition

hat adm ni stered si taneousl or sequentially
[014% th tH8 ag?ﬁlg’n( TS ROV é‘ﬁ@?th% af entiancige sghibiss et Gosposition
com&@[ﬂ%’ B WBeIAR e PRERANSES aggn%ﬁg{ﬁﬁ&?élfér] #oiocompatible

for rrul ati ons of taxahe wth other age
polymére(seqherstal carniatriieids)), dompeisingerdtgge thetrethyionition a stabilizing

agend e GRB Y MR s PR ENes Rnt i BebSsine carmppsitiam insame

embdd@ABAs ithdre ik ARl §hestiasd Jf%r%rﬂng i obhipaditioh SHaPridfe a poorly
human) will vary with the particul ar Conposition, %

water ol Rbglagsnt el A degetaxplorm bigeumpaiblppalyinet(sush ai sceade protem
e suf fi.ci.en

for eﬁﬂoﬂgg alﬁ:»g\g@@ %éds %ﬁ%lggﬁg g%& 40%1&9%}1 éconébniung t(%lrcﬁ as aémlxmg)

the pmrt}phyﬂeﬁsrﬂulﬂe lagan ané ﬁleaij@oﬁqjauble@fbﬁ}tm@uhﬂ{ theise®ahgdgent. In

ition. For exanple, the dosage of docetaxel
Someae&ﬁaom%%%é%e %%p%gl%aa51q&1dtcen§’s§upn3éo$1agnwbodlments the

comﬂo@ﬂoﬂ‘i’é J‘ﬁosft ‘i’éooﬁé’t’i"tﬁﬁ!}@ccﬁ}‘g}?}éh1o]10 to about 300 ny/ng,

about 30 to about and about 70 to about 150

[0149}g/ ne. T[’fgpmta;ballutlyg agdne cdwﬁrgebez)ﬁdrdmedavxabhethe poortyheater soluble
t o about

t t he r.ange of about
pharSGERAS b B0y S shish DotciR RS breRaipror e Papiuten
solubledplabasdeutiff a@&/ltm&rr‘iﬂi‘ PFotélih \c8pBEitian, W2 alded aﬁ@ﬁ?‘gﬁh &n adkous

a dltlon i f given 1 n a met r onomi ¢ reglrren e.dJg.,
mediprgiussd torreeonstite thﬁ@balmcem@l@am@momagepmwnbe in

h 4 f
ors{e SIS SR 1 A O AT
descritfed hegst 1n6the)tﬂanafaytu®sf oﬁHh@édﬁMﬁéﬁt Phftralaehs m@itRture of a

.ever tvvo we onceﬁg tw ce a week, three
medig eﬁr&a‘im@m néltmé Kescripgdherpive Justhore the,

phanﬁé&uﬁdaﬁ@&nﬁomthe&ﬁﬁ @Qfé!)lys iy 4 PIEN SR %le AR Hlﬁterrl]&er(ﬁor use in

i nterval between eac stration Is’Tess
the mabafacture of@akedicament for use in treatment of the conditions and, in accordance

with the methods, described herein, unless otherwise noted.
[0151] Those skilled in the art will recognize that several variations are possible
within the scope and spirit of this invention. The invention will now be described in

greater detail by reference to the following non-limiting examples. Unless otherwise
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such as | ess than about any of 6, 5, 4, 3, 2, or 1
day. In sone enbodi nents, the interval between each
wa@elwe®er ation i s constant. For exanpl e, the PCT/US2006/034103
adm ni stration can be carried out daily, every two
days, every three days, every four days, every five
indi G s A cort IR s IRARABINS Reloly s ruatedpiher a0 25
or4°C.nes daily, or nore frequent.[0143] The
adm nistration of the c %Qﬁﬁttlon can be extended over
an extended period of t LEH as from about a nonth
[0152P 1O aPRybxdipleBei8Rtdites ﬁférmﬁﬁﬁﬁ@lo?a % eraflfs ?Pgbannaceutlcal
regi me can be ‘extended over a period any o
compositens ompgising dogetagel a@d albOmir prepargd asi@&scribed iBU.S. aen36

nt mbodi ments, there is no break in the
Publ o%on@og)gﬁ%@&??‘ﬁ n some enbodi nments, the interval

[0158et ween3®mg bf deddtxeBivaadibsdlel $n M&ofo@xﬁ%ﬂ%@yt TRe solution
week. [0144] The conpositions described herein can be

was giidied e 840wl ahtPAciolitign 6% pe e H hg snikirrys haneogenized for 5
mindfélat RUSRE is hb&sg&ﬁw oneanﬁ?&% ra&fte\f&ﬂloyémge

Intra-arteria , Int aperl nDnary, ora
emulsiohaind thenriransfatredingsa high ressura hasraag&mf @xvesﬂu[)t Tae

e B B AT b PR B g B S st o

Rota{fdeﬁlﬁtsbNgnt%Eﬁﬁﬁlsf &t Fé%u@éél'ﬁréﬁsﬁttee RO rdMlting dispersion was
i nhal ation to treat conditions of the resplrat%

transtucerd iand tl’héymvzﬂ&rpwagq dametanofike xeswting particlesitvas in the range 50-220

di.t h
R e A
resultigy cko Wﬁ‘éleasﬁ‘yl tedoh&ithted & At oﬂ@ﬁaﬁﬁ@ﬁﬁidﬁﬂjﬁad@fnoh%@ sterile water or

i nyention, nanoparticles (such as al bumn
saling, g Hesprticle viessaties fecpﬁﬂltmtwmevmsﬁhfesawmpbef@@psly@@mhzﬁélon When the

llqm@gﬂb{Hsﬁhﬁﬁggtoq%p}?% aﬁgﬁ %IB ?[Qxleﬁ ik 9}2{% SJI#)IQS?IJléf}q F%a thattI Lhile the

ramiscu
suspénsian scie stable Iayaborum-iSa‘wamuﬂtsf Mrepariica @d’12461{a>ur9;1 theteekasiome

Sedﬂsﬁtﬁlg}%%ﬁ? qﬁ% g”gﬁaggt;é\éﬁkﬁﬁ Sftgﬁtrﬂg g?bggw‘zg&aelp%%tutedosjﬁgge]nswn it
was %ﬂshfgw i%ﬁﬁd’thﬁ%hﬂ%é YRR WA dratRd éf’ab(t)LP@f SRR Bgus

phase preferably conprises an aqueous solution o
prepargfinngati2d hovudj thewsrveas sbmbfsechmdnm@orampﬂelamgﬁalmhtyawm ﬁns&blhty

24 o AR B R e G i
formhlesen progRatdhoul r&onﬁtn@tﬁdﬁdwmyﬁl@iuy@ﬁ@rm@%ﬁ@ | ess than
about any of 6.5, 7, or_8 (such as about 7.5 or 8).

[0146] The nanoparticl BXAMRREZ invention can be
[01541° '003 eﬁrlé Qxa?nﬂié‘ H&nSﬁ%ﬁa?Jstthe%QtEH Iy dﬁ?o%teﬁ%%l ar?él%s

or “can be i ncorporate eVersy ges or
prepefrexbhly mmcmnbmrvm se | ncorporated into the diet. Capsules

an be ted m Xi ng the nanpparticles with an
[0153]ner t pi?aé <R bFarel die aaded a@irn SppfHgiamyalangdigselved

in 0.3 ﬁl%f%hﬁ%fgrrﬂ.eél.@}ﬂmopﬁﬁu(b% Rl wh)8vas added to the docetaxel dissolved
mixture. The composition was sonicated (Sonic Dismembrator, model 550, Fisher
Scientific Company, Pittsburgh, PA 155275) is at 50 % power for 1 min. The mixture was
transferred into a rotary evaporator, and chloroform-ethanol was rapidly removed at 45 °C,
at reduced pressure. The diameter of the resulting docetaxel particles was 250-300 nm (Z-

average, Malvern Zetasizer). The suspension precipitated in less than 1 day.
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appropriate size. If soft capsules are desired, a
slurry of the nanoparticles with an acceptabl e
woegenzidhe oil, |ight petrol eum or other inertPOI/USMa6034103

be encapsul ated by machine into a gelatin capsule.

[0147] Also provided herein are methods of reducing

side effects associ at edpyist\fppgg ni stration of a

poorly water sol uble pharmaceuti cal agent to a human,

[015610 mpr i sTlig examplaidemenstratesttbe mstabitin oﬁdcpia&xaiamuparﬁdbs

prep aﬁﬁgﬁﬁg‘g@%ﬁ 110837;{{&% é‘??fbeg%t ’g 20 g&f‘?ﬁ?‘aﬁ%‘%?te ° :J o|s§ lml; P | ((as uch as

[0157 carri 3.0 HoQifeloBotaxcdfhs a8d&old 2009, REeMNktio Vel ﬁidrﬂlssolved
stabi|ity of the conposition is enhanced as conpared

in 0.} gt ?f&ﬂﬂqwfoance&maebmmtw \A)i QSranoftsméoegm abiahd 2i3AgnL of HSA
(5.0 ‘%égmc).wf Qadd&f(t%rfﬂé o d’é e$ o%én n %a\tu%gesﬁa?gct)mca(%ed &fomc

I ng vari ous si S ass

Dlsmdlhratb]s ot 550, Efshéﬂ‘ﬂiu@ﬂlﬁ'fd Gortgine| Pﬁt@ﬂ)ﬁa‘@h €A 155275) for 2 min.
har maceut i.cal ent, including, but not limted to,

The g dyy W&f‘é@ﬁdﬁt et H eI el andhgerodesmssthanal dstapidly
remov&d et hoRqude ?éé§uﬂer Frink @lﬁdn?&%r M@l@kﬁlﬁﬁ% %?cieﬁﬂcg{/é&rﬁhgles

irritation, peripheral neuropat neut r op
was @ piny (Zrevirage; datrdm Aetasizant dlhe guspehsion pietipjtataddn less than 1
day cerebral or neurologic toxicity, and conbinations
“thereof. In some enbodi ments, there is provided a

met hod of reduci ng hypgrggaVePLEM ty reactions
associated with adm nistration of the poorly water

[0158]5| ubl eltgf %m@é@m@@tra@géhﬁ instahidityelf dogetafidmaemwrmleﬁ
prepep & BF Sortihiln LARAGT il K80 LA R HRREE ™ here i s
[015£Hr ovi d_e‘lﬂ Amgelf docttfe] enl adi)dkldr’tlg aﬂO&hUsbfhﬂlléﬁon vial and dissolved

.. conpgsition conprising a poorly water sol

in 1 QR BOSE MR SR TSN AHTIL 2f DO ds Pévas added
to thep&lc%ﬁ%l iSRRI 8P 0RakiRsbIvEht. pfﬁ%ts%lngy)e Wgso%ﬂfchéhggorﬁgd' ng

he conposition a stabl Izin gent 1n an
Dlsnmtmi»tatms mefléleS0; Emhar@cmmmﬁndk)mpm; Piitstyurgh, PANE55275) at 50 %

ln sone. e there is
powef, SR ik R HSRRS LY & rottrasrrceiio, 284 SO peptate
and nBtrace@telht fenafiettht feduedll ResURS el @nposifion Frempﬂated within
bi oconpati bl e pol yner (such as a carriér protein

anh(’@]karrpl e al bumin), and a stabilizing agent, conprising
conmbi ning (such as admp4 i poorly water sol uble
agent and the bioconpati’bl'e porynmer with the

[01604t abi | iBtinekaagdndemdnstrarnehecinbioilies dbcethldd nanoparticles

ion is a liqguid conposition. In some
I”qmgﬁﬁg@%ﬁéﬁﬁ§“ﬂ?H@ﬂeﬁﬁﬁ6$Ppion is a post-reconstitution
[0161‘} or‘rpOS |49l (PR %‘05‘?9 el Rs ﬁfsﬁﬁ{/é:d #l (ﬁ%q ugﬁ)'gtchfé%lfoﬁh.t BEE solution

be admi xed t he poor wat er s
was added el @ oili oIS AgR b, vampl/ T)hte mbheueavasipes-h@nogepizeddo fornga

prepar at i of, th rly ter sol ubl e pharmaceuytic
crudefgaiTeiptnd thsh (PgieEFH T ABE PirsIe emoRsaer G Gal
emulHic AR SR DefTBHhdat USDB0120, F0RGRNSThd ﬂé&ﬁuﬁ@ ﬁystem was transferred

pharnaceutlcallcarrler protein conposi t
into a rotary evaporator, and chloroform and t-butyl alcohol were removed at reduced
pressure. The diameter of the resulting docetaxel particles was 160-175 nm (Z-average,
Malvern Zetasizer). Precipitation was observed in < 1 day. Upon microscopic examination,
the crystalline precipitates were seen.

EXAMPLE 6
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[0150] In a further aspect of the invention is
provi ded use of the conpositions described herein in
wao b@7nereuf act ure of a medi canent. Parti cul arl yPCT/0i82006/034103
manuf acture of a medi canment for use in the treatnent
of conditions described herein. Further, the
ar nac
01T by S ApEYEOR i @ hns Sle8 iy of Bhe-BR! Hanopiygctes
preparad bif h[gthressufe lmrnr@énmammnmﬁgﬂtémﬂﬁﬁ in treatnment of

(016800 cr | bt ok & droetinsland 6 S ar sis 16k WeroRsspveriia 9656 mL
of chidtblor@dhnldn-Hupg aﬁrohol\%iﬂturé eeng Qélﬁﬁoﬁ Ral a&RYEE 86 mL of fHSA (5

variations are possible within the scope and spirit
%, Wi Themmighire vias pirHenogenized mwfoml d cmcwaerhelsma,smdl themdferned into
ater .det ai | e e to efo
a higf{pFAH EE PO Rehip B AVELED CARE b st o vl At med ot 18.000-
20,080 1880i Thé tesaltivg si$tem cRRPASEIOD b B r&tﬁgﬁf)&g&’ﬁio@ sana%h%fonn
are evaluated elther at 250C or 40C. LE |
and tyoytyl alseheberedemered staedised neessuiet Bhe fiamptes pf the resultmg

i
doce B ENA AN CToPIRTITRCE A LB, TR D), T oA has
obseiPad @nk 2RUlolirsc at i on 2005/ 0004002 AI . [0153] 30 ng of

docet axel was di ssol veg ! n_2 nL chl or of orm et hanol
The sol ution was then PHEY 27.0 nL of HsA

[0164(0! Ut i OThiE %}(ﬁﬁ‘i{)%)demgﬂﬁra?@s)fﬁéjfn%‘taﬁﬁﬁy BPIRG bzr%ﬂo{%'ﬁclés

m nutes at low RPM (Vitri s honogeni zer no
preparedl by hlghmreﬁéuretlmnfogpmmﬂomrtaﬁmgmylmtmglycdmamﬁ ERLGA).

016" S5 S 0l AR B S35 G AEESaoven0.5

mL 090R0ratBiR 0 Thp Sblutiddh@ad &RMH td 99 8l %f FI!S‘AV\(%S%t Wﬁz‘) sty rhﬁ&iure was
into a Rotavap and sol vent was ra removed at

pre-hppggerigeiodesn perudpiaulven land rgnefe @gbm @hlglmessurﬁ
I
horn(?ggg%?l{ (?ﬁ% in)2 el eﬂﬁllstlﬁ@itﬁﬁ %é@f@%%£%8%§[29%00tp59 The

rticles was i n
resulide swemagzas trividferesdninitet msiry ef/éporélfhg afldl siefogodNanbisbutyl
1 further | h|||ze8for 48EH The resultlnﬁ? cake
alcolgh wers,femoyed b el prseHes She @n@rqr@fﬁmrem dpgdaseischy
partidekhivhd 975 8h (B1aSElabE MALES Z%Easfz% 'P?em% iBfioR s obhdiva & 24

after reconstltutlon was th esa efore
hours. yophi | i zati on. When the 1iquid suspension prior to

| yophi lization was sto s surprisingly found

that while the suspens|Bg>?|‘h\'\l>61[;1]§L abl e at about 4-8
[0166]our s aftieEx4Mslp dEmbhdiates Mie Adtabiliby 65 ddcBRKE NHBSpSGTEs

sedi nentation indicating instability. Simlarly, for

prepargby ighmressuiedioneeenisttiondestiae deagination it was
[016"@;'Ir pri Sﬂd@}r% if?ggg%ﬁea Ahd % an%g? of lpe%zgfé \§er8 r&lsg? v&c}lin 0.56 mL

abl e at abo ours repara I on
of chlvoefosm ahdh ébetyhalsolss me xsedi msoamﬁ(mrmsrwﬂlde@td o mL of HSA (5

%, W}ﬁs @ﬁg ng*t f‘ow-%rsgll?ré é@%gﬁi@ forfoem @é?@gggﬁiﬂ@mg?@ﬂg treylpigf into
a higlP Bfes@iffe Bt Eerifr (A@stin). The emulsification was performed at 18,000-
20,000 psi. The resulting emulsion was transferred into a rotary evaporator, and
chloroform and t-butyl alcohol were removed at reduced pressure. The diameter of the
resulting docetaxel particles was 160 nm (Z-average, Malvern Zetasizer). The composition

precipitated in < 24 hours.
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fornul ati on preparation and reconstitution was
typically only 4-8 hours. EXAMPLE 2 [0154] This
wex@motm4denonstrates the instability of docetBXBEUS2006/034103
nanoparticles prepared by sonication. [0155] 25.9 ny
of docetaxel was added to a 20-nL scintillation vial
and dissolved in 0.3 nL form 4.7 nL of HSA
(3.0 % wv) was added F;Xfﬁlﬂieihgj;éget axel dissolved
[0168] xt ur eThiflerampleplesidnspateyhs iBebilitabe dodetoml fanoparticles

Di r.ator, del 550, Fisher Scientific Conpany,
Prep?ﬁe?gg g?ﬁhtﬁf?ssﬁﬁ zaﬁ%n teptingrhoiestsiRly for 1 nmin. The
[0169LXt ur es51B$nd 6EdbebRkEIeMAd 18159m8 of BhdEe SY@&%&& Bfved #0856 mL,

chl J at é, at

or of or m et hanol was rapidl'y renove
of chl ergtnsmcangdrtdwisyd rabcohthmixtigmdthe solofion ves added!to i10§ mL of HSA (5

cet.axel . particles was 250-300 nm ( Zaverage, | vern .

%, v52F S0 PR et BrsC ot i o e P giehed into
a highyessutbMOkio genik 126 kestid)l The ¥R fReaB8AWAS hEFs@sedt41€8,000-

I nstapility of docetaxel nanoparticles prepared by
20,0 psic db Emsultivg ermgsien e aansirtreddston rotakpeyinosator, pid 57]
ooy I Ay 80 e B ARG ARG, Psppusion ccured
in <24homwef or m et hanol mixture. 0.05 nL of soybean oil and

2.35 nmL of HSA (5.0 %#&é{lv\as added to the above

organi c solvent. The s M 18oni cat ed (Soni ¢
0178) Smenbrgt ek dRonSPatesths B8bili @db& ' 6‘]?5@1!1
[ | |ttsbur%h, aPHA?I%S.SZ%). f%sr 12 rrilnl.g%l' e l;:ﬁfai)&glur%g Sléiesprepared
by high presswe hegrogenizationrtostimgpodivapoirateor, and

| or of et al. is rapjdl e d .at C,. at
R e R R L T s e gy
alcoltbdafkiarall 0 par t/€)) e Thesstuticy Raditded t1Y A0 &£ HIYA 68¥,MN/y
Zet asizer). The suspension precipitated in | ess than

contapipg 1RSpbI(EO4% WhB Ssowhing cidrignplihe relistivn $ies ateskomagsnized to
i e . i by..
ket SR OISR SR B, o

emulsificbtionevad fetfotined 2t 73,000-20,000p! aketesvhamhgaddddon Wagtransferred
[ and dissolved in 1.0 nmL of

.. 20-nL intillati |
into &Y Seeripe AR BRICYATORE BET R AEa00 vap Fomeda redaped
pressuRs. OTHOdihMer SBfe %ﬁﬁﬁxgtd%cétgfel ?Qﬁi%fe@)ﬁ%lre 55594 M@‘%Z'—eﬂlerage,

organi ¢ sol vent. e sanpl e was soni cated (Soni
MalveitsAeingizen). oFhe fopuivlaties0/as FurptisinglSsiable 24 houtomithogt,observable
preci%tét%Sburgh’ PA 155275) at 50 % power for 1 mn. The
xture was transferred into a rotary evaporator, and
ethyl acetate and n- buRNAMPIIRRLE are renoved at
reduced _pressure. The conposition precipitated within

[0172] This example demonstrates the stability of docetaxel nanoparticle
preparation with citrate (3.9%, 133 mM) and sodium chloride (1.75%, 300 mM).
[0173] The aqueous phase were prepared by adding HSA (5% by weight), sodium

citrate (3.9% by weight) and sodium chloride (1.75% by weight) into water for injection
and stirred until dissolved. The organic phase was prepared by dissolving docetaxel (7%
by weight) into a solvent mixture (6% by volume) containing chloroform and ethanol and
stirred until dissolved. Slowly, the organic phase was added to the aqueous phase and
mixed with a rotorstator mixer. The batch size was 20 ml. The crude emulsion was high
pressure homogenized at 20,000 psi. The chloroform and ethanol in the emulsion was then

removed using a rotary evaporator at a reduced pressure. The suspension was filtered by
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an hour. EXAMPLE 5 [0160] This exanpl e denonstrates

the instability of docetaxel nanoparticles prepared by
whe@hopoessur e honogeni zation. [0161] 49. 0 ng BET/US2006/034103

docet axel was dissolved in 0.56 nL of chloroform The

solution was added to 9.6 nL of HSA (5 % wv). The

sl (155,00 DATRRERL i RS MITEREL) B

DrydrAvestin). The enul sifi cat| on was performad at

000- si. The.resulting system
[017%f ansf efﬁ%gqmﬁ SHSPENSiER &rl}or@gaa@?uat%@ Offa‘ﬁ]é!tec rﬁa&l@p gizganalysis
was ?é@oﬂne@ Wb 2ASI0BQ! Z e Sor ?Hpiﬂ%ﬁcl%g hﬁda%y dfr 185.6nm.
[rt I ng part

di anetér of the resu cet axe s was
The gaaple #5s also ¢Zananed by eyicivatopyrand Aedshsf the p@rﬂcles were < 0.5pm.

The H R R R Ao i ySrBiy ool B sempisiag ves sable

up toB0gyseenC ek APy £[28% 62] ThENuSpedXRAREEn st RIRIBS G sE8ling or
the instabili tg of docet axel nanoparticles prepared by

precigjtations pad didpd chengsgoMraacPasistenrsyn aurtb@rmom,rt e {y@pla@t]zed product

or R T ARS8 o ARG v

recomtituiton| thmmttmlee had e asahpd pa&ficlwa’&e af dedlotira. thﬁ rédon@ﬂituted
HSA (5 % The m xture was  pre-honogeni zed to

SUSPERSIGR ‘ﬁascsmfa% ‘294719 gdawror, ?;( F%lﬁf‘éir%t@ée ?ﬁtd@Ya hi gh
pressure honogeni zer ﬁg@% Jhe enul sification was
performed at 18, 000- 20,0 pSI. The resulting system

[0175Jas t r abkif exareple idamonstratestthe ytabiliggpal duketexel aadoparticle

s LT U R S TP SE, By

[017@Rr ti cl Ese d@%oﬂs%ﬁrage?@aﬂﬁieb&'eé%waﬁﬁﬁg Hé 8% %5 Welght) sodlum
Zet asi zer). Precipitation was observed in < hou

citrafe ARk by Wel[gb@ @aql sqthpgl edrkertdst (&- 7d%f@n‘g(pnght) gitotwager for i 11’1_] ectlon
and st %1191%& %lmil dhgs\él\%ti Gﬁ’l‘é %%gﬁﬁ% a}glﬂl@@ %e {ep%rlgeg %y %Es%gl?/{negddo%taxel (7%

fessure hono (e]3!

by prgh‘gblmtotal sogdeymixtmre QG%Cb}( VIL6#Ae) con@iliihg cllbrool® afd ethanol and
. q%ocei df 40. 8 of PLGA (50:50) were dissolved )
stirred jing! S%{e%o heIRITEF Bte VR addss) e AqUnRNs Rhagrend ixed using

a rotSts@tdrmiRfr. Hee c(*@ie%rmﬂé%l)l wag_ﬂl%ljﬂl;ﬂ Hl{eSI u n%emzedi at 20,000 psi.

pr e- honbgeni zed to forma cr
The ¢hlem&irarand ¢thanobinghh emhlspmesew remdvedogimgiazetary evaporator at

YGRS S FEL By 0B L 05um,

0. 45%2%5}@ géﬁlﬁlﬂzddf(FTSﬂ“rﬁ}@F@%h’e BYppprator, and chloroform

[0177] The liquid suspension was homogeneous and off-white. Particle size
analysis was performed using a Malvern Zetasizer. The particles had an average size of
157.1nm. The sample was also examined by microscopy and most of the particles were <
0.5um. The suspension was stored at both 4° C and 25° C. Surprisingly, the suspension
was stable up to 3 days at 4° C and > 1 day at 25° C. The suspension didn’t exhibit any
settling or creaming, and didn’t change color or consistency.

[0178] The lyophilized product appeared as a solid cake. The reconstitution of the
lyophilized cake took < 5min. After reconstitution, the particles had an average particle
size of 150.9 nm. The reconstituted suspension was stored at 4° C and remained stable > 1

day.
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al cohol were renoved at reduced pressure. The di aneter
of the resulting docetaxel particles was 575 nm
W@ 200a0z19age, Mal vern Zetasi zer). Precipitati onP@EES2006/034103
observed in < 24 hours. EXAMPLE 8 [0166] This exanple
denonstrates the instability of docetaxel
nanoparticl es prepared%ﬁ%ﬁgessure honogeni zat i on
testing benzoi c acid. .3 mg of docetaxel and
[017%. 0 ny Thislermmplc demonsiratexrtae stabidio} vidbcktaxél afopucticé
chl. or of or n -buytyl . al cohol m xture. The sol ution
prep%téc’lhg&g&glf%e {%&WO’%IBWSHSA (5 % wv). The mixture
01861as Pr eThOARGEH Ffse {a abgr: @194 8990 By viish
[ .?Y?a.nsferregmfﬂnt Qﬂg hi g?]f)%?aepsesl??gaﬂ%%ogen?szgr%y t) and
sodiynpgidretd (3)9% Phiaveight) intof Watar fosinjeetionredfstred dntétdiss]ved0 The

s 88 B £ S BO SIS 9 R iy i
(6% By eolnnle) veitaintngrabtecioath ane dthead Mdessdd antilTheoRica MBIy, the

qf 1g{he resul ti r(l)a docet axel particles was 160 nm
organie pheserirgaddadiovhs aauzevsrhase pyd mirdl usigrostarstater mixer. The

batcPEEEWR LI Th cride éﬂiﬁi&ﬁv@iﬁ%ﬁ’ H%Féju% g&gg%egg%‘é%f 20,000 psi.

exanpl e denonstrates the instabi
The ¢idorofrant ancll etisanpl mphe edulsionhiverh ranessdursingovtge avaatdtonat

test | lesteral . [0169] .51.0, f . docet axel and
reducel Phesiren TG RUTRELYRH BFS HUFIEd By SCoAITHaRtGR (25 uBigh 0.45um
and (PiL*p@ﬁ)oafrﬂftﬁérﬂ%%ﬁigﬁérﬁ@‘gfs#ﬁ@iﬁ%&gzm&éﬂ.e- The sol ution

was added to 1 ! % WYV). The mxture
[01814as pr eTlohuté pispersiarowaohomegencomsend wiil-whith, Partidle size

f | Nt hgh ssur ehanogeni,zer .
onalsbl 0B R Eed e S Bt e B SR, cUR BB a e et of
131020, TH¥Gapfpile widlsd @silihddigy ﬁﬂiﬂibﬁoﬁjﬂ aM@mobt FMisd Sdrti€lds were <

into g rotary evaporator, and chlorof orm and t-butyl

in

0.5prg é‘&?ﬁﬂﬁmﬁb(rt ¢ pRioBIEigleuspeagion avpssiablesior 8 1 day.
Precipitation occurred in < 24 hours. EXAMPLE 10
[0170] This exanpl e denonstrates the stability of
docet axel nanoparti cl eEXpAaMPLIRY4 by hi gh pressure

j.zat i testi o] .t . [0171] 50,
0183 e ol eriele peatrbsahs ol tbontd Arvmmartiston
prepaddtébnl witkl bdtlatea1 S PR ImNmr e (10.2: 1 (v/v)). The
sol ution was added to 9.6 nL of HSA (5 % W V)

[018Hont ai nfepqueonsiiiowavepired by aidiog Hdh % batweighhand
X s Pre-h ni.zed . ta form.a crude emul.si.on
sodiff Sl Tn 9% L FeATRRT o e ot BlFhOR B BT bR orvee
The drgues phasp wakpeepared by dissolving docetaxel (5% by weight) into a solvent

mixture (6% by volume) containing chloroform and ethanol and stirred until dissolved.

Slowly, the organic phase was added to the aqueous phase and mixed using a rotorstator
mixer. The batch size was 20 ml. The crude emulsion was high pressure homogenized at
20,000 psi. The chloroform and ethanol in the emulsion were then removed using a rotary
evaporator at a reduced pressure. The suspension was filtered by serial filtration (1.2um,
0.8um, 0.45pm and 0.22pm) and then lyophilized (FTS Tray Freeze Dryer).

[0184] The liquid suspension was homogeneous and off-white. Particle size
analysis was performed using a Malvern Zetasizer. The particles had an average size of
143.5nm. The sample was also examined by microscopy and most of the particles were <

0.5pm. The suspension was stored at both 4° C and 25° C. Surprisingly, the suspension
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ermul sification was perforned at 18, 000-20, 000 psi. The

resulting enul sion was transferred into a rotary
weraporasor, and chl orof orm and t-butyl al cohoPCTES2006/034103

renoved at reduced pressure. The dianeter of the

resul ting docetaxel particles were 150-225 nm

was §th1§¥1 t$94. %léﬁb%;fiﬁ £hke CT € sﬁgﬂ%&%h dédgzl’t Sibit any

-surpr Si ng sta ours W t'hout "observ
settlipg et tyeamatgs andEdidivRIcharigk dolit 62 Fonistencgxanpl e

nonst ) ta iIit of  doce nanoparticle
[Olsglreepar aﬁ’i‘%ﬁ' R]t ﬁlﬁe Produgtap %ﬁr@% S?i‘%rﬁ@;f e ahiee lgé%ﬁsl}ﬁc}tlon of the
lyopkilik&d datte tdok: < 5Hin.3
yopWer eéépr ¢ é fok < %@;1/11 aggueﬂ%%%{l%z /]th%/_ B%llégﬁ?)%’ﬁn Q\Z@% particle

size ¢ff k5 finan. (%urp%mglym@egmopstamdgo@eumn Infas sfodke] 4t #° Thandby
rema 'd%tbl% Ttdf'i)i wat er for injection and stirred until
ved. “The organi ¢ phase was prepared by

d| ssol ving docet axel (TXKAVIPKE ght) into a sol vent

xture (6% by vol une) containi ng chl orof orm and
lﬂlsﬂ hanol TR gxabpledemonsteaiqs thy dabiliteef. dosptentlyanemeticle

prepe%tgcﬁ{‘\kfﬁheﬁﬁ%g"@;% Mﬁﬂll)to the aqueous phase and ni xed

a rotorstator mxe The batch size was 20 nl.

[0187he cr ublee &Webes pimswazas picgirep be adding Hﬂmcﬂ;%fby Zesfiha) and
| oraf orm and ethanol in the enul si

.20, 000 psj,, , Th
sodifR e VR i Ve KGR WtiLipy rasPAigB eat Bimal gl dissolved.
The 6r85Hi€ BRash rv%?#c%%redm‘ﬁdﬁé&\ﬂﬁé‘&b&&x\é@g"/ﬁ m%, w%aggﬂb E%Sa%dl@ém

fritration mm ~ and
mixtyry ¢¢yhaitLyi @é@n@)mpstmmg clHprdonm arcy@hanol pmmecrﬁhml Wisspelive.

e 0 and of f Particle size
Stow, SREHRAAL A APTIITRERE: RICa e md it duiinira rofirgtor
mixepaflid edtetssiadaan0 aileTagerudt ERulionlkss lﬁ@lﬂ)re—mﬁe ﬁé‘t’ﬁ@é&uzed at

atﬁo xam ned by m croscopy and nost of
20 00\3@?8& el ermeansl ol ke SUBSHTSVER romgveglwrrm rgtary
cvapRioppretuipranyle, IHRiephiBets sBEIHYIPRTRRIGR] 2um,
0.8urs L& pFums iand 0 22dm) ahd érehilyiphilimey (BES Thdyigreate Dryer).

reci pitation, and didn't chang co %% Qr, conS|stency

10181,°F o HBT iSRS REDRysSas BpReEcs ltgr dartigle size analysis
was feefotHe L adifs a MGvérf YROS1zEL Ufﬂe%rﬂglestﬁlﬁve |y %9&%% 5129%9%‘_;664 nm.

took < 5mn. After reconstitution, the parti
The samplaisescaieo pramined ey miczescopy asimesimf thehparticdeowstei < U6 pﬁh

The sé%@egggﬁ i&pan s%’v?éc'd %%/%’Lét é Ef dgsur %{r{‘g }églgqq%as%enswlnn\sas stable

up to Gelpnst4oat esd bhﬁia?ta@QSq C! Yhebu ﬁ@ﬁ&@@&l@h tRAMBRANY k&l1fg or
preparation with citrate (2.9% 100 mV and sodi um

creanypg. 3oyl dedn tichangg C@%OrrﬁWﬂS‘F@q}’? 6] The aqueous phas e was
[0184}T epar %eqyoﬁgﬂieﬁ%rm &&/ 0.4 a@g'sgp& 2>ake. Oﬂle Teconstitution of the

lyophilized cake took < Smin. After reconstitution, the particles had an average particle

size of 211.4nm. The reconstituted suspension was stored at 4° C and remained stable > 1

day.
EXAMPLE 16
[0190] This example demonstrates the stability of docetaxel nanoparticle
preparation with citrate/NaCl.
[0191] The aqueous phase was prepared by adding HSA (5% by weight) and

sodium citrate (5.88%, 200 mM) and NaCl (1.75%, 300mM) and into water for injection
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citrate (2.9% by wei ght) and sodium chloride (1.75% by
wei ght) into water for injection and stirred until
wale@sorrwed. The organi ¢ phase was prepared by PCT/US2006/034103
di ssol vi ng docetaxel (7% by weight) into a sol vent
m xture (6% by vol une) containing chl orof orm and
: e Lssol ved he,.or gani ase
and AR AR, e b BAS G Ris0 b B e ook svs

by weightyristoat sotvent metture (5% sy Wﬂ&m@)‘@dn@hmﬁﬁ \e@ﬁ)ﬁﬁbﬂﬁ fand ethan%l and
e C orororm an

h d at 20, 000 .
sirrgl R OISSaLtF, (OB s G PBAP 170 Pidec oA Eep Y Bl and
mixcAMARR AbRrst@br frﬁ}géfc gl BLRASIE %v(ai ]Z_g IS L’%x@ gﬁﬁie%ﬁlmgﬁgn was high

filtered by serial filtration
presmrezlltrﬁrmqgeamd by dpe00 psiedh¢ Falgerls aythEemaEmd)vgmerr&moved using a

rotn B o iR BreSH TR G AR Yien VIR BY Aath Glysign and

thenayoyhili\ted(Fm z@@gzeljyy@r)partl cl es had an average size
of 157. nm .The sanple was al so exam ned by
[0192%4 cr oschHis/licmd supsnsien wanhomeganeeyseand\sf-white. OP&tinie sidee

analy%ﬁ%%kﬂfl}‘imﬁlﬁég Mﬁv&h ﬁ?atsﬁerA' "H'le pagtll ées hadta61 aéfeggy glze of

urprisin suspensi on was

<200eim ATHE %_mqble>wds alsyexadmined & dei&sc‘bij @lﬁflﬁqlo@lfbfth articles were <
bit any settling or, cream ng, and didn't change

0.5 10 SHPeRSiTR Pt 8 andgyrpgisingfe thwﬁwﬁnmozlé@srﬁfmwhout

prec1?ﬂ£’c€@61es‘édf’i&%n@fo°r@llga ake. The reconstitution of the
|ized cake took < 5min. After reconstitution,

[019$]he par"fhedbfelﬁnhmﬂ andaot @ppapecdrsrat sotitl ealsd. ZEheakcdsAtulion of the

tlt ed sus ensmnvva.sstore t 4 C and
tvopf e Rl OF Sorbin e R RS0 S8 o ety
remaﬁ%ﬂ@fabterﬁl dsy.the stability of docetaxel nanoparticle
preparati on vvlth citrate (3.9% 133 nM). [0180] The
aqueous phase was prepdPAMRLENHI ng HSA (5% by

1 O )Tﬁg gxa%)ﬁé g %%Shgt{a%& g %a‘?%c'% 5014 'Plﬁgt ]g%\z\@% Ie:r:

or injectironan I'rre
prepphtasewitasitiateddaCled by di ssol Vi ng docet axel (5% by

ight) into a solvent mxture (6%Db qurre) )
01980 ai T RIBFPUSIROPE YRS EEh AR aqidla& WS (5% b visiaht) and

sodivh SB@le(@ D4 QG‘Ani/M) EIQFNQCE Yog, ORI WREinRATEL: F2 nlijgﬁlon and

aqueous phase and m xed usifng a rotorstator m xer
stirred amtihdisjobeedwddre 20gamic p%e V@B pﬂapanedlbbfsinssnlvm@sddme’@hel (5% by

weiell RS AR Sl &S voRind SPeRBvee Tony e H B

stlrreﬁ\ﬁﬁﬁpdlaéo@sfedalsldvﬁlguﬁﬁ%r?diﬁesﬂkél%@wa; h&leaus Hﬁerh?lhe&ls se and
filtered by serial filtration . 5mm

mixeg yging azotrffateriaizche hhe p@pm pikzg Wesj2Q ;rrtsTlm alguds ﬁamiseon was high
pressa:egl%aofge%ﬁ&?&tbo 2 t}lsll qﬂw so‘clyen?s 1nsfhe R lsé)nl%)errrle) IGhSas using a

1 €SI
rotary evaporator at reduced pressure. The suspension was filtered by serial filtration and

then lyophilized (FTS Tray Freeze Dryer).

[0196] The liquid suspension was homogeneous and off-white. Particle size
analysis was performed using a Malvern Zetasizer. The particles had an average size of
<200 nm. The sample was also examined by microscopy and most of the particles were <
0.5um. The suspension was stored and surprisingly, the suspension was stable without

precipitates or sediment for > 1 day.

52



anal ysis was perfornmed using a Malvern Zetasizer. The
particles had an average size of 131nm The sanple was
w@bk®ae/ozran ned by mcroscopy and nost of the peeT/U81006034103
were < 0.5mm Surprisingly the nanoparticle suspension
was stable for > 1 day. EXAMPLE 14 [0182] This exanple

nonst / J L ¢ no l:
0L e at 6 e Sl bpedfyd S0P S BiAks, TRPBRI by or he
lyophitjaesberde poakse Smirs Dlleapaasrfsdtd(mgd aﬂﬁémgmH&% icﬁ%’% biyd sdurprisingly
wei.gh and, sodiumcitrate 11. 7% by weight) and into
rema\%eéi%ﬁ@%? iq‘?P’ecti on and stirred until dissolved. The
organi ¢ phase was prepgresvprgiigsol ving docet axel (5%
by weight) into a solvent mxture (6% by vol une)
(0198 nt &

i nifhig estinple demensteates the Mabidity effeddeeiaxelogmapariitle
prepﬂgﬁc%)]\)v}/’[ﬁ%'tra%/ﬁ%}/' the organi c phase was added to the
aqueous phase and m xed using a rotorstator mxer. The
[019%at ch sTheaqp@sus2hasd wad BRpeted 8§ 208iL $I10 (398 Sy Ric@ht) and
pressure haonogeni zed at_ 20,000 psi. The chl orof orm and

sodiyzn GaEd (%44 %HE0 D) ard NaGbi3e> e miandintqwrieyTos injection and
stirrddUn@Bil YisEHFRP r'ﬂ{e%'rﬁﬁltécr @g{sg 3\%& g??pg{e%?nﬁfﬁirgg%v;{%do(ce?xﬁl n@]% by

suspensi on was fi
weight) 8mma solvébinmnxdnd (%23 nrilume)cconbudming yidlpiifbinz et éthdi1 and
. _Tray. Ereeze er),, [0184] The |iquid suspension was
stimef il st %WB% el e pyag it &0caMPY Bhaggand
mixeB i@l B tbritstoP thiter MELY 8410h 6L 32k 261 TRE cﬁﬁféltehghﬁén had high

an average size of 143.5nm The sanple was als
pressgsepmegenizgd gt 20,04 brspy Thesolnerss inohe emelsper wére rersoveelrusing a

< S ension s stored at.both 4 C 5
rotarZe gl s RbE B R P B e oot Bt ana
then BlopHilige@ (TS Tihy FadezaDr#&) C. The suspension didn't

exhi bit_any settling or cream ng, and didn't change

[020¢5) or oFbelygd sysparsjon Was homogmmeoysyaadiofi-whisel Partedlgsize
r j . b 1 Ut he ..
i e e S
<200trine. Parspimpleewasvdsh ananavet gmiqescopy ed siozievfalie Adrficl8ntrere <
the reconstituted suspensi on was red

S i Si l.y, [
0.5t The suspeasip was potrdap ﬁ}l@ﬂﬁmﬁjyca ihe sugpeagiop Eagst ﬁ@élpout

precipfatss &¥RAPhGt HRIONG4y. at es the stability of docetaxel
nanoparticle preparation with citrate (7.7% 200 nmV).

[0201]0187] Theelyaphibicrdsprpdint eppvasedrsepratid dalsy BadeempstiSition of the

.59 ight}) and.sadium.citrate (.7.7% b i ght) and
tyopli e S FloR R BRI Rt (o el ey
remaitleé sbani daphase was prepared by dissol ving docet axel

(5% by weight) into a sol vent

EXAMPLE 19

[0202] This example demonstrates the stability of a docetaxel nanoparticle
preparation with citrate/NaCl.
[0203] The aqueous phase was prepared by adding HSA (5% by weight) and
sodium citrate (1.47%, 50 mM) and NaCl (2.9%, 500mM) and into water for injection and
stirred until dissolved. The organic phase was prepared by dissolving docetaxel (5% by
weight) into a solvent mixture (6% by volume) containing chloroform and ethanol and
stirred until dissolved. Slowly, the organic phase was added to the aqueous phase and

mixed using a rotorstator mixer. The batch size was 20 ml. The crude emulsion was high

pressure homogenized at 20,000 psi. The solvents in the emulsion were removed using a
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m xture (6% by vol une) containing chl orof orm and
et hanol and stirred until dissolved. Slowy, the
woee@antm™4phase was added to the aqueous phase BCTURIREB4103
using a rotorstator m xer. The batch size was 20 nml .
The crude enul sion was high pressure hoanenized at
f and et he e SI on
rotari@v%%@éc@n%%tggﬂb ggsgt{rgo é\% SRYAPOT a? %ﬂt t’ trat1on and

then pophsized (FT ErayEperdga)was filtered by seri aI
Iltrat 0. 45mMm and 0.22nmm _and t hen

1.2 .0.8
[Ozozlf‘lyophu | liee’d‘g‘{lé‘?@w%?ﬂ wrekymogyrges)and[adt pite. TRestiFlegired
analﬁié%%%kf%ﬁné@uﬁﬁggmgﬁﬂie@agfiepf’fl}ey}%ﬁ es aa?{a%%a&%ﬁg% Li2€ of

anal ¥S| s was perforned using a Ma
<200gun.t h¢ sanplavesaloayanngé by nzierostopd 2Ed4nastint thperticles were <

was .al so a d and nost of
0-swf2TRe SriBRoiBh 3% S RE AR Somtis Bl SR eriias vev steele without
premp@ettlss&sedmtz&;q d$grprisingly, the suspension was
stable up to 3 days at 4 Cand > 1 day at 25 C. The

[0203]ys pensTlsnlyaphikize l@fﬁﬁlﬂ% appearsd asatsolid wgken rTfmrreamsh@mon of the
lyopl‘ﬁf]&dgda]gg tdo CJ]% £ rggon(s)ﬁtu{; %ns%lspsetn(se%)ﬁ)%a %g Au[dﬁéuprlsmgly

|ze produc appeare
remamedstabtelfz mdayan of the Iyophilized cake took < 5nin.
After reconstitution, the 1{;Iarti cl es had an average

particle size of 2 11. PRE 2Qconst i t ut ed

[020(3 uspen ST 188 e)YEQﬁi%é H%@ﬁ%tﬁ%es e, Hfb%g ? hg(?'la%d dﬁg“etaxel

[0190] Thi's exanple enDns
nanomﬁg Prqwra’olbnmde&u’amemaﬁ&nopart icle preparation with

t t 91] Th db
0208541 g R RO G PO DL Saar 7 ok B pefgimnd
sodiudD8tratd)(2e0ehNIB&dd NACT(366mB0 SiMnté IG\Qttér ‘T&Hnj’é@ﬁ&{ ar{(Psrtlrred until

i njectionand stirred untll di ssol ved. The organic

dlSSObﬁ s dhgaELapicapapetpr Byeeidigisesmy fmgluw@es axel preByedly dissolving

[ 6% b
o RO L SR 6 N MBIl v
(5% i wesighty emiﬁ aSobwhymixtie é@%)gﬁzmoﬂturﬁb)&?)ﬁtdd&?ﬁ% akldedorn® aﬁ@rﬁhanol
e.a using. a rotorstator m xer e
W R M G E AL A
mlxedpﬁ§§§ HEQoRIBORNE e@h@ém&@erﬁ@lgloﬂ%as QeSS %eﬂlzefl at
he enul si on were renbved using a rot E} evapor At

20 OOQ@LSU cht S}@ftmnehe divdsisn srweenmnmved/amng |a|rbtar}e@lzabyrator at
ration.and t
reduc reegseur‘br ?é {juspflbsicglz\jvasliﬂger?c; ‘éh? aigé § % tlwgiyophlhzed (FTS
Trayli\fwm]g Js and off-white. Particle size analysis was
erforrre using a Malvern Zetasizer. The particles had
(0208, averlhgdiogidaspensioporesthemogaecosaend effwesiteal Radticle size

analyﬁé(m B@L‘%OMedrﬂsﬁ{goasﬁlgR%mafg[asn?ét T‘Pxf 51%%1&3@ %E\tfelz a?rl gvsérwvt\g% rs1eze of

<200 nm. The three suspensions were stored and surprisingly, the suspension containing
the anhydrous docetaxel was the most stable without precipitates or sediment for > 1 day.
Both the hydrated docetaxel preparations showed precipitate or sediment in < 1 day. The
same observation was seen for the Iyophilized suspension upon reconstitution. Thus it was
determined that the anhydrous form of docetaxel was most suitable for a nanoparticle

docetaxel preparation.

54



0. 5mm The suspension was stored and surprisingly, the
suspensi on was stable w thout precipitates or sedi nent

wo e00782704day. [ 0193] The | yophilized product apEEES®EA6/034103
as a solid cake. The reconstitution of the |yophilized
cake took < 5mn. The reconstituted suspensi on was
stored and surprisi ngl gxAaip] E Astable > 1 day.
EXAMPLE 17 [0194] This exanple ennnstrates t he

[0208} abi | |Tl9f1s ekampléprevidsssd conapravipar of anhgdipue dacadsiehrlovstatel

iG] B oSS oy kit R R s LA B B R

[0210100 mvp Tedthrddaditfefedt §Yes SOETBhxaRré Bifedt@dd BISH @ing standard

i.njection and stirred until dissolved. The organic
techpigiuese Mh@owéaan@angyndﬂtwa\hab@atdé%ééé el H@V/@V@yonly the 2
by Btekiok e A enorkhol St bbelfil Bobut e .

di ssol ved. Slowy, theEXAYHPLE mmase mas added to the

ueous.phase nd m. ed usi n r tator
021§y o o8 Suf it e e ioRs wa%etﬁmegﬁiocetaxel
trlhyﬂawr&ca%%%ﬂiﬂﬁ%ﬂat@%y%R%@o%ér DiFfgctRA (X&H)S 11

he emul sion were renoved using a rotary evaporator at
[0212]e ducedlhs @w@ﬁfereﬂfh@psusﬁabnstami weas subijédt 6y R bysing standard

techrﬁcl?lréelgg (Lél’hf)!ﬂ-gt [ at ]fgag]]d Sh?‘ﬁl g Fl\%ﬂ%l lglatiagg gq%ﬁn%g%}/ng crystallinity.

Howbesipie aﬁgxdso@rrﬁateﬁ&l Bt @a difRidrt GpRtBIZ S RNFlaYS ® M@Svo

performed using a Ml vern Zetasizer. The particles had
hydr%ﬁd Batriglie In mlgl%}ar #2918 DeF OCPHBINgAIBHheta@s 7 foo the anhydrous
0 o
samy S BRI el BEASROMYIANA ARAAIC i BBl oyl e
structune fos tispehyions dasctsteh obeusnht hodiated rdeca:taxdlat es or
sedinment for > 1 day.| 7 lhe yophi l'i zed product
appeared as a solid ca KE2tonstitution of the

[0213)yophi | Tingex£RKE dbABKstatETha theTﬁbﬂgréee&%a{dtfoﬂt ?%cts the Solubility

suspensi on was stored and surprising remal ne
of dosetaxq] ayd pm@@om@ap&m&] thamlsblhwaufmmhymnmmamb gocetaxel
i1 of . R docet axel nanoparticle preparation
mhyar fehang%to lblg df 99] , The aqueous phase was

[0214)r epar €Tb &anedéi hﬂ’tﬁe Hﬁ&rérﬁ% Y oN@d @bl ﬁﬁfénﬁ%dtdﬁferent
citrate (2.94% 100% NaCl (3.5% 600MM and
solubility profeleess & weult af teiridsferanstraeturas sbein selubilidy sates werd.

comp}gba gitllgeaéylﬁnp hasGnitas RE&&%%Q V\ng agéleﬁsﬁlavfin{é% a%)o%{ 8¢ &lcetaxel

from different suppliers to obtain a concentration of 5 mg/mL (anhydrous basis). The rate

at which dissolution of the different docetaxels occurred was observed. It was observed
that the anhydrous docetaxels (from 2 different suppliers) dissolved completely in less than
I minute. In contrast the hydrated materials (trihydrate and partial hydrate from 2 different
suppliers) did not readily dissolve and additional solvent had to be added to a final
concentration of 2.5 mg/mL. Under these further diluted conditions, the time to dissolve
was between 5 and 10 minutes for the hydrated materials. A similar observation was made
when using the solvent chloroform. Thus, it is surprisingly found that the degree of

hydration or anhydrous nature can substantially affect the solubility of docetaxel.
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wei ght) into a solvent m xture (6% by vol une)

contai ning chl orof ormand ethanol and stirred until
waele@sotiwed. Sl ow y, the organi c phase was addepPCT/US100€034103

aqueous phase and m xed using a rotorstator mxer. The

batch size was 20 m. The crude enul sion was high

pressure honogeni zed am%l The solvents in
the emul sion were reno rotary evaporator at
[0215)educedThis esanisle deﬂbﬁstﬁdﬂésﬁﬁﬁt&h@ﬂe%&‘@éoffliymﬁfoﬁ%f%cetaxel affects
rial filtration and then |yophilized (FTS Tra
the s‘a}e) %

Hity andprpides a compaysond the umalaga@gér@p@tﬁxwggydrate
b B0, el b TS0l Zer . “The part] ol o5 had
[021@n averhgiawsli keovad thaP Odkceraxel ik Ifmﬂairedl o/ithaBven N0 as a solubilizer
or enigRghier kiR paRPIHC S OGtor Bie B A RSFRgIye
i 0 B B G . e

solutiymp evereebsaryed ferpitahd TO’EIWGI‘ tlmhe Itrwasougtrisingly found that Iaﬁer afew

| d t 0ok 5 tit
days. gt BRI B PSR G PR oo e 4 BrdFd st ht romupatate
was c?os&rvéd)mthﬁwﬁ‘iyarol@ doB@dl. This teXAmPiRus 8sauRsk! RlRsferred in

he stabiljity_of a docetaxel nanopartl cl e preparation
the Tweﬁﬁ femulation] RnedditipmBamy bersehy tess PrieensSOpisequivalent

0,
surfaEERALEL s AU RIHGRl XY, S, g&%g%&mng of
doceﬂaﬁelanamabsorbfwﬁen toj fexrh Itlmh}almiedsfdkr)mr \gh:iclu a}sulﬂ rﬁugil@ btéﬁqaltlation.
The organic ase was i ssol vi ng docet axe
(5% bygwei ghlto) into a %éf@@iﬁdwit ure (6% by vol une)
[021gont ai niKg e}@iﬂﬁ;ﬂé Q&%ﬁ'étﬁ% 18 fantly (ﬁ%qjo%Eﬂakélgquab‘[%‘aﬁﬁélﬁ

i ssolved. Slo rﬁé he organi ¢ phase was ad
prepaggfigrouih prhysleous Cmb@dndlwﬂngufaaddd gebilia¢rer mi xer. The

atch 128, Was The cr n
102180 ¢ cur LR s R PSp00Y pEs R U Bt water
for infj élﬁoﬁl’fliliesdrgmu&\/ph&e RRRDYEArddshyndsRIvhRAdhyaMAR %é‘ét@iel @% by
reduced pressure. The suspension was filtered

weigh imta p SpIVERYTRIKHER (6% &th@ﬁner);ﬁ@pmmm&@domm andwhanol and
stlrreE WEEE&sIived" Ko J{'@Z@é]o %TEHI?C }')liggéj e &@8%‘ ﬁie ?]]a%@uss phase and

onbgeneous an rtlc Size a
mixegp @sibg nredrsigomgixar. Mihe etde thanZ\ezts higlhprepsiié h@lhsgierﬁlﬂ:d at
SI ze of <200 run. The sanple was al so

20,008 pshi HAEEOBYFRI B R By AT ERROSH UG agaiary eYaperajgirat
reduced Preasutt. TH@ s&B&E&?&?W@QﬁM@%d B QLA AARMHi 0B UhA e 12?;&1}:{11zed (FTS

the suspension was stable w thout precipitates
Tray sz@mer)‘ or > 1 day.

[0219] The liquid suspension was homogeneous and off-white. Particle size
analysis was performed using a Malvern Zetasizer. The particles had an average size of
<200 nm. The sample was also examined by microscopy and most of the particles were <
0.5um. The suspension was stored and surprisingly, the suspension was stable without
precipitates or sediment for approximately 1 day. Thus, in the absence of stabilizers Nab-
docetaxel prepared with anhydrous docetaxel appears to be more stable than when prepared
with a hydrated form of docetaxel for which stability is much less than 1 day, typically only

a few hours.
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[ 0205] The |yophilized product appeared as a solid

cake. The reconstitution of the |yophilized cake took
wo2@mioero4iThe reconstituted suspensi on was st or BCI/ESH06/034103

surprisingly remai ned stable > 1 day. EXAVPLE 20

[ 0206] This exanpl e denonstrates the effect of

anhydrous vs hydrat ed panoparticle
preparation with citr ami‘.% %207] The aqueous
[022@ihase Wabis Rk &Rl Admb)stAEsi the pldphraliS o b¥nnyBiHE Ubcang

sodiumcitrate (200 and NaCl (300OmM and into
nanopgitighe prepargtignawith efifatgMR@t i rred until dissol ved. The

026y 320 TR NS LTSS ThabRSTU AR JRER)
sodiugho ci@lafw((lé[)g maMblymi’thgl /(6 001d1§/t:)einﬁm;€tbvl7€em fohMﬁfelroﬁbﬁ and stirred until

. rate 9 i.ght nto a_sol vent
aissofe3 8 orYI,E e DLt GNP B gt daS mem) into a
solvefit hisfifte @Rthisihl CRIBFH MY hld dhaR? M‘f}jand%tﬁ’ﬁﬁ%unth solved.

organi ¢ phase was added to the aqueous phase and m xed
Slowlys ithegorganie pbasst(@¥odry velwee) wagrslded trithe @qudosis phaseaad miged

. sure hono i zed.at 20 i The sol vents in,
using R e s Rl s gt Tl Sior s Fidk
presstthit@sbepized atZRO00THE ThS fPRGtOM e 8miilslon8k&€ réidoved using a

serial filtration and then |yophilized (FTS Tra

rotaryeApoEALey 3 spduceq preemye. THee suspriistbnsvasgdiesecbby seaig! filtration and

-white. Particle size analysis was
then%?@%?égg us?%ngéefﬁ/gmérrﬁ Zet asi zer. The particles
[0222ave arTleviéquad suspemrstorofasiz@fogeneoukhad it @Rits UBREEIS isBBS

were stored and su isingly, t suspensi gn i
analy3 as g e iy st Do letrvithe TR 169 veragpipe of
<200'Mnt. "ORE sURp&IdH W @Sre@hind SFHTBAY! Yowdd ho $kipi

hydr at e%l gocet axel p?epargtgiljonséghof/eg ppg)g]gcﬁltﬁg%sg)rtg?&mem
for > 4 gy blg sange ebsgrvatign wahsees dorshe haphitiaed euspwasorsgen f or
] e .l yophi |l i zed suspensi on upon reconstitution. Thus
wcon%{;t%\t/\lﬁ%{' determ ned that the anhydrous form of docet axel

was nost suitable for gxxaviepa 23 cl e docet axel

ﬁr epar at i on. EXAMPLE 20A [ 0209] This exanpl e provides a
[0223 o par i 8% exrmple Aaensireted dearamasptionyefpahydreps docetaxel

I: ; elole hem hydrate by D fferenti al
nano};sacﬁ:%ﬂ%?gﬁagﬁ%g%ﬁleétﬁ%@?%g&) [0%10] Theythr ee different

[0224]ypes dfhedopetwpbhsenvesseprapipdby addin®BSAUSHNBy Sleihtiand
oS SN o B B SOl oL 200U
dissol?ﬁ@.\é\/gﬁ% éré&%aﬁ@r@ﬁdr@d‘bf AR TR YEED BRRM (160
mg/ml) into a solvent mixture containing chloroform and ethanol (1:1) and stirring until
dissolved. Slowly, the organic phase (8% by volume) was added to the aqueous phase and
mixed using a rotorstator mixer. The batch size was 200 ml. The crude emilsion was
subject to high pressure homogenization at 20,000 psi. The solvents in the emulsion was
removed using a rotary evaporator at reduced pressure. The suspension was filtered by
serial filtration and then lyophilized (FTS Tray Freeze Dryer).

[0225] The liquid suspension was homogeneous and off-white. Particle size
analysis was performed using a Malvern Zetasizer. The particles had an average size of

less than 200 nm. The suspension was stored and, surprisingly, showed no precipitation or
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[0211] This exanpl e provides a conparison of anhydrous
docet axel , docetaxel trihydrate and docet axel

whesrhyaat e by X- Ray Powder Diffracti on ( XRD)PCT/0208¢/034103
The three different types of docetaxel were subject to
XRD using standard techni ques. The three materials al

_ . a C . .
sedi AR, oy KRR el B (AP 7Rk BOR el ¥l Pl Seon fpr i iguhlioed
suspensthif dppneatonsfietionum as conpared to the two hydrated
materials. In particul ak occurring at
2-theta of 7-8 for themﬁgggsam! e whi ch was
[0228Psent ﬁ‘h@'@khﬁ?lerﬁé%[@'é@ﬁemte §felpa}aﬁoﬁ B SnilyarhiEHotdatt]

different crystal structure for the anhydrous
nanogadislearepargizamswish chatdiyaltlat ed docet axel s. EXAMPLE 21

213 ' d t t.hat ree o
2272t S G R B RSB S PR A T el and
sodiiih @itiate@08 nslolyaad Naon (300 rh g asdingbivatet Yorahjeaihty #dosSred until

docet axel , docetaxel trihydrate and docet axe

dissfesés rhgroagaic plase ayas paepé@ﬁﬁard@swi%md@? depstaxe) (b9
mg/r%l? (i)l?tQ GRbRXA! mwrc:oﬁ{agiw%}gé%fbg{xf@tg e?l%tnldg {1 ; fo%ﬁd stirring until

Il'es as ‘a resu ren ures,
dissdlveel. rSlewlyytliel drganic ahas (8%6by vobn)rves added toeths adnwdng phase and
. acetonitrile., Acetonitrile was added to fi xed anmount
xS ALPIEROF PORUGH 1 BHA s DLdTE o R perausion was
subjécPRCIEBh Eﬁ@s&tﬁ@ h8fnogerTBHii%h af @@b@@?ﬁp ThPaSlvents in 1 ehftlion were
at whrch dissolution of the different docetaxels
remayed ysing d rofayy operalardt raducedagesshre rAdstitionwd albuinén was added to

rous _docetaxels (from?2 different . s lier.s
the RREARE MoRRAH BB otihe Dol ST AR B The
susp&Rivn st filtdred by ekiral] Etlratidh ahd &les I{dphiled(BTS TafdFreeze Dryer).
artial_hydrate from2 different suppliers) did not
[0228leadi | yThE He@rvaspeRsionnas horapganeaes apdrmtf-tvhiies Batisle size

. e . der .
onal FFTE EioPned Wahe AAARGE 7RI, OThpetifh i og R Blgg i of
less thars 20@hme diheSuspeasibl wis stoteisanklpsurptigingly dehatsed no precipitates or
.materials., A simlar_observation was nade_ when_ ysing
sediny R BAT FSHAE GRS QBSerYAHORavas dPRY foS 1YY 768 Un
suspé3fh Jpdf rél@RE@Sigh. hydration or anhydrous nature can
substantially affect the solubility of
docet axel . EXAMPLE 22 [ EXAMPIH 87 exanpl e denonstrat es

hat t degre hydr at | of cetaxel affects the
0228930 1 s Sgﬁnﬁfﬁf{?ﬁé’é? escegﬁﬁta?ﬁpggﬂn Btﬁﬁﬁ‘f%OE (8 ShRopafitte
suspdriomiis atdlioRondhe e tepeedativh o Mekéedd:@l. hem hydrate and

anhydrous docetaxel in Tween 80. [0216] It is wel|l
[023hown t FermWrsions &% afnapsrticlsrdasetakdavere prepawdean dgwrided in the

ork AL 96, 05 ON 0 TS A AL o
9. Intweesing H atove pElohoanfauad toimcrhselthysahdtattibty edsvebd ot erms of

basis). 2 f these . . .
nanopar%clsé)mze angiéec?lmentatmn of the formulation while at the same time increasing

the amount of degradation of docetaxel to 7-epi docetaxel at room temperature. An optimal
pH range in which both the physical stability and chemical stability was acceptable was
thus found to be between 6-8.5. A more preferable pH range was 6.5-8 and a most
preferable range was found to be pH 7.25 to 7.75.
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solutions were observed for stability over tine. It
was surprisingly found that after a few days, a
W@ edoetl or preci pitate was observed for the PyHUS1006034103
docet axel but no precipitate was observed with the
anhydr ous docet axel. Thus, the anhydrous docetaxel is
preferred in the Tween gANIIAEhgn. I n addition it may
be useful to use a Tween 80 or equival ent surfactant
[0231hat i sThiskyanplesompares the stabilityof Warbalocetortlgmepaasd wiik either

v SRR PR b RSB S G BO PR ok hfk p

stablﬁz(ﬁNPLE 23 [0217] This exanple denonstrates the
st abi | |t of a docet axel nanoparticle preparation with
[0232hhhy dr odf@bidibe ek thes! prepraatigns wes examaied visualhy piiorae dyophilization
and %@%yo\jﬂ\g?% gﬁfﬁﬁgﬁ oP{h%sl%% ?zeﬁj&a?egﬁfa?gn?%aa% tﬂ)% {_lll%établhty of
lyoplpiliaaﬁpmpazam [feoreaining sthbSl:Bz@ts\) upen &ﬁhr}sﬂlgtﬂﬂﬁqb\dﬁmhl hﬂaﬁi)d at
% t). into a.solvent mxture (6% vol ume
diffetegh onenyioe Bk o BRSr e ORI dhepebnion. ths raraLe st
forthdh S80Iy €3. beﬁ;‘ng y, the organic phase was added to the
aqueous phase and m xed using a rotorstator mxer. The
[0233)r ude ehahlsi ofitahdiy kvghatpmed Nabeddeotrsejennapmtiele sAgefGon prior
o1l é’iimzaﬁhe solvents in the enulsion were renopved using a
VPR ary evaporator at reduced pressure. The suspension
was filtered by [serial filtration and fheplikgPObid&fons
Stakele¥ Hydwatienefze Dr $eabllity[ OBkyatidme | i qui d suspensi on
vvas h%ﬁgo}%ineous and %\/\hlt%‘?giartl cle silyeb-docstaxsl with
med usji ng gl 9% zer. Tlgeabﬂge%gg £s

had an average size of <@l The sanpl e Was 4a
exani ned by micrjoscopy and nost of the palot)nM/&\:‘aOIVBO(anM)

O—5mm—The—suspensi-gh—was—stored and surprisingly,

t he suspension ?déﬁFéeWWéﬂ?n precj pi tates or
HenSRFUARNBafcAT) 2PP Qaaa Thus| nce
ofg(gt agl Ialcze)rs (t% oce axe repaer ed w Dht'él Egbroég

docet axel appear ssutsptnbmnmnccefmdbl e t han when prepared
—with—a ||yun atedHf rs,z |,||U| uCCt axel—for—whi-ch stabil 'f"

is much less thg eﬂlraavaﬁqwr@maymaw ySedimgifation of
TrityarkSHaANPLE 24 d, Sehis Qlon Th: r%ﬂﬁ@lﬁ Hl@feesﬁsﬁeﬁﬁon by

preparati oh of gn ous docet axel opar?l cle
preparation wth h:uurrat e/NaQ . [0221] [Tdey lagju€Qus

nhacao wnco nrr\narr\rl hys or~|r~|| nﬂ l—l
Plluu\/ VA I Pl \/Pu U

sodiumcitrate OCrﬁ%’ sediencpigiion of
oI%E ]§£I5h Q”J ecg 28%%1%?{5@% (% Fm{? %@%ﬁ&% ﬁﬂEQt% for 2
ganl C was pr epqnﬁgtetb)y diygsel¥@ng anh axe?
(133 ng/m) intg days at 4°C

. ) ) No sedimentation of
Sedimentation of nanoparticle
Anhydrous (Batch ITI) nanoparticle filtrate for 2
filtrate by day 1 at 4°C

days at 4°C

[0234] As shown in Table 1, stability of Nab-docetaxel prepared using anhydrous
docetaxel was significantly better than Nab-docetaxel prepared using hydrated forms of
docetaxel whether or not stabilizers were present in the formulation.

[0235] Addition of stabilizers (200mM citrate/300mM NaCl) significantly

improved stability of Nab-docetaxel preparations containing no stabilizer.
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sol vent m xture containing chl oroformand ethano

(1:1) and stirring until

di ssol ved. Sl owy,

t he

we@e@antm™4phase (6% by vol unme) was added to thePEUSN&E034103

phase and m xed using a rotorstator m xer
The crude enul sion was hi gh pressure
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by volu
rd _uUsi ng
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a_rotof

added T
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aqueous phase

Trihybladte (BEICze was

tn hiah nraoaccy

200 m .

ra haonmnd
—He—heHB<{

ThZ cr

Noeni zat i
e H—~Zat

ude 4dem

on—at—2

si oh wal
), 000-ps

s sdbject 4

i The

T

AnhydapupdA0°C)i n N

e enul si

on 11\63

remdved

usihg al

rotlary 1

evaporator—at

filtered by serial

Codef ATS TiNRyscHinegzaior yer) .
neous and of f-white.

was homo

was ~pePH

reduced pressure:

The ouapcuai On—wWas
filtration and then |yophilized
[0225] The liquid suspension
gf Particle size analysis

tedimeatagna Mal vern Zetasi zer. The particles

hgd _an\pyelagfiesids Of | ess than 200 nm The

suspensi on was stored and,

surprisingly,

sho

wed no

pAeci pThekisedimentation nent ati on for nore than one day.

e sa
spen

SdeponCrBR,

it

VRS i t ut i on.

rvati on.was seen for the |yophilized
EXAMPLE 26 [0226] This

exanpl e denonstrates the preparation of anhydrous

docet axel
[0238]

nanoparticle preparation with citrate/ Nad .
Table 3. Reconstitution stability of Nab-docetaxel lyophilized powder

containing stabilizer (citrate 200mM/NaCl 300mM) reconstituted to 1 mg/mL docetaxel in

water for injection

Trihydrate/Anhydrous | 15 min 1 hr 2hr 4 hr 6 hr 24 hr
Trihydrate (4°C) 2 3 5 5 5 5
Anhydrous (4°C) 1 3 5 5 5 5
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[0227] The aqueous phase was prepared by addi ng HSA
(5% by weight) and sodiumcitrate (200 mM and Nad
W@ 3@0/0z1 and into water for injection and stiPCBEUS2006/034103
until dissolved. The organi c phase was prepared by
di ssol vi ng anhydrous docetaxel (160 ng/m) into a

Trih}?‘%‘t\i/)?iggﬁjéi xtur uéut QI n°) chi-or Lsf orm-af ,ct yared 5

stirfing untjil dissplvéd. $lowy, [he
9

AnhRE-8&Nhse@ase ((8%by vol uge) Was saddgd T The agueoys 3
phase and m xed using|a rotoristator m xture.| The batch

size was 200 nl. The g¢rude enul sion was subjkect to

nnnnnnnnn [a¥a¥aeaVaVaVatl zati-oh—at—20-000 - psi . The

hi ~h
Trih%%eéwgi nthe e EJI sijon %re reﬁoilec ugﬁng a rétar) 5

A 4
uri

Ant r—at red ed pressure. ronat—arbumpn—gas
@g@%ﬁﬁ?‘; t he evapg?at ed s%spensi Iéﬁ to i nCreagse tslhe >

albumn: drug ratio to 8 1 by weight. The suspension
was filtered by serial filtration and then |yophilized
Code ATS TANgysedimentetiar yer) . [0228] The |iquid suspension
s _ho %ﬁr} off-white. Particle size analysis
ﬁs perﬂa rrrggllﬂaesn%%fggna Mal vern Zet asi zer. The particles
had -anMuresadimesiadien of | ess than 200 nm The
Sﬂspen% on \Aﬁ\s stored and, surprisingly, showed no
pfeci pi Sgdigenigiginent for nore than one day. The
sane opgafyal kaimbasHgeen for |yophilized suspension
upon reco st{:tutll on. 1&EF;(AI\/PLE 27 [0229] This exanple
[023Yenonst Aaslesvieinf Bables@f and A, sabidityabi deconstiafted Neb-docetaxel

nanoparticl e suspensj an as Il . as on chem cal
contei e RRRI-Ers o LR bGP Yol 2B ERST RRACERFEIG o§ meml
docetAREIGR AL b GbRedBBm4Ebn WEARDUP! %ﬂ%’?‘ﬁl‘? do@saxde S%bihii%dof tHe
the above exanpl es. The effect of pH on these

recorpBiigd Meh-daectares farmylatian bentalaing yibilizeanprepsted with anhydrous

r. ' fqund to increase .
doce RO ERSH AR AR SR B AL VR URRTG e iy
~size and sedi mentati onEXAMPEHE 29 nul ati on while at the
~sanme tine increasing the amount  of degradation of )
[02495;10(; et axels £¥ample demapiiistes Heg toxicity pepfileepieanapatiele ajfymin
. @ﬂ?%i_ ' e physical stability
fom‘%ﬁ%&)c ec}n&'gkaaF( S agicf&ic%kévi\g\ésbg%%é%?abl e was thus found
[024%]o be Pehxmerntiddersted dose(MEIIRY fof dludhloectaktlraad Jaxvw@e® (Tween

. 5- d f, | f b
- o S S S b a1 e, pun L belpe
group §1€e 64 BPpdri drvur? fwefe RGN AN Mlordds BB A8 oML tl gﬁ% /kigﬁ7

hydrated forns of docetaxel or anhydrous docet

mg/kghle pekset medie, 3bstatks and 58 me/lkd)iveingteatAidxd selredule. Nude mice,
grou;l Qge?’é% ? gér%q':()ll(%’W%g free%tgcﬁ\l‘?’vﬁh %a??a%%xagtdogle’] of XG5-d58E Nl &P mg/kg, 15

VI Su yop Iza
mg/kg, 22 mg/kg, 33 mg/kg, 50 mg/kg, and 75 mg/kg) using a q4dx3 schedule. Animals

were weighed every other day. Maximum body weight loss was plotted versus dose and
fitted using a Hill equation. MTD defined as weight loss equal to 20% was calculated
using the fitted data. The MTD was 2.3 fold higher for Nab-docetaxel versus Taxotere
(Tween 80 docetaxel). MTDs were 47.2 mg/kg and 20.6 mg/kg for Nab-docetaxel and
Taxotere, respectively.

EXAMPLE 30
[0242] This example demonstrates the antitumor efficacy of invention nanoparticle

docetaxel (Nab-docetaxel) with stabilizer vs Taxotere.
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and wel |l as upon reconstitution of the |yophilized
preparations. In addition, the stability of

wo ymplo21otzed preparations (containing stabili zRCBHYS20p6084103
reconstitution was eval uated at different
concentration of docetaxel in the reconstituted

e i Lt T T AR

was eatnpaedagdins Tarearet in @l xencgtaf anso IﬁﬁodHtl) :in)ﬁudeﬁnice tI))ezlclring human
hilization [0234] As shown in Table 1, stability
HCTI6¥106Z‘?Q1%‘%‘8}°5X dp [T@P%B%rrgéaumwﬁgw%ﬁy dreotiads cbaoiste pandased at
151n%/i1<g Rhd veBIHok%a 8 i RIdob e 22 9&%@% 581 orPh @&Eﬁ&hg&p@. INab-
ydrated forns of docet axel ether or not stabilizers
docejgxek(23 megkg)t wismoteeeffeotivainaminonsupp828ich thsahdldxiotene (5 mg/kg,

tabi|i 0 citratel/ 300 significantly,
MY 8P s b ARG B A QEDOHORR Ear bt aPLGe nc index
than J@RétSierts RghxMumt Wélhi 188 in HRZBSloted %iotub QPus@0%, while that for Nab-
stabilizers inproved stability of - docet axel

doceppxelwpsatiosht’ fradrspite o A0 ddigheadese. t ri hydrate. [0237]
Table 2. Reconstitutio ol o of | -docetaxel
| yophi li zed powder contri%l}i?‘%lﬁ#gl‘% abilizer (citrate
[0242D0mM Néikis elfiopividenmasirsés dnlihfdiohatklyraf/Ndb-dee ke 200mM

. f injection Code: 1 - No sedinentation 2 -
CItraflgﬁoéﬂﬂﬁ\ii@gg‘relntgti on 3 - Mre sedinentation 4 - Thick
[024%}9 di menhahid9Nn Pats waRCPARLRISAH SRIM ﬁ{ﬂlgglll B?g’gﬁ-hogeﬁ’geia with

. Reconstifution stability of -docetax yophi Ti zed
incregsing évfusiomrad¢smfgrbsdedetakeldermyletion eringaidid@rappidx@00mM of

citra%%% éﬁggg 3 1':11lijrt} it tié)ne%ii r%%{w%ﬁ%&%%%ﬁér%lglehgiﬁﬁ e}r[e o 3f0%r1in

infuss@Oinfiaati on 3 - Mdre sedinentation 4 - Thick
sedinentatjon 5 - Conplete sedinmentation [0239] As

[0246hown | Marigue safe infysion rate wapiDiStrpl/min. r Beis issaduivalentito 0.23

- b N ani £ Cl

o ASEEHSESS piORLBUELRA L0 PP gy LAY ALK b

dosegthsetaxghivikns tosapproximetelycoliarg doadtixe ndfin al30uhininfusion.
ng/ M docet axel . St abi lEiJ)EXMOf t he

PLE 32
[0247] This example demonstrates the blood biocompatibility of 5 mg/ml Nab-
docetaxel (200 mM citrate/300 mM NaCl).
[0248] An in vitro hemolysis study in rat blood was conducted using a placebo

formulation (all components except docetaxel) and the Nab-docetaxel formulation. The
placebo did not cause hemolysis even at the highest rat blood:placebo ratio of 1:1. The
Nab-docetaxel formulation interfered with the absorption reading due to the characteristic
light-scattering by nanoparticles, but when appropriate background/controls were
performed, no hemolysis was detected at the highest rat blood:Nab-docetaxel ratio of 1:1.
This demonstrates that Nab-docetaxel with stabilizer as indicated is compatible with rat
blood.

EXAMPLE 33
[0249] This example provides a pilot multiple dose escalation study in rats. All
Nab-docetaxel formulations described herein contain 200 mM citrate and 300 mM NaCl.
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reconstituted -docetaxel fornulation containing
stabilizers prepared with anhydrous docetaxel is
wG@r@motiseant |y better than iVa -docetaxel prepe@EUS206/084103
docet axel trihydrate. EXAVPLE 29 [0240] This exanple
denonstrates the toxicity profiles of nanoparticle

R T L

formub?@oe,t raseveradobedanitt ethef Tve¢d 8@ éme&e;el Gace tfemailauon@rse

oA 5 S B e

infusidre@dtQEhWhdwell Akt b4t
i o @%15 11|i§3ﬁ1g héjc’@@%n(lfr%f% ggﬁ?tag{i] g féloa f@%llﬁgthrZe

treatl@r;gmﬁg S&hftfé(dm/kg@hehwa%useﬂwd@ coiieel, group size of 6 per
ou ed.with,increasi e. of
[0259][100& axe a(n%ﬁﬁ%&aks obs%e%?cﬁ\gmgg?[]g@%@nngga%p@a Bogy
weighgwhgrecorded dalynt kgh tt&td@lganﬁnﬂdf BighsSoF f&ﬁﬂiéhpdlstﬁé%b RRkSrecorded
i ghed every ot her day. Maxinmum body wei | oss
oty Bt SRIcs e S0Liatb s nend 5P R At mibes and
subje%%dacB 'dﬁ?Er d)MESI & %1{12%?%5@%@%}&5@ d 240 20% was

cal cul ate at a was 2.3 fold
[0252] gher Tloa re§ithof tHe statigxedhowaria TablEalx th&‘s}ﬁ)vs(nTmbmtaBE: animals

MT nd 20. f
in il G AR ol g et SBL Y iy o e e e oxicities
even[aP B Zlighthi dos@ ¥ASPHER/Ige mé\fe@tcﬁa?y T @n A1 frHHE’ Towest dose level

efficacy of invention nanoparticle docetaxel (iV
of 5 mgaeeng Heg goniiot salise awivivedamtil the Tast of theexpa2udit (all three

s B 300 B R R LB M £ g v

doses'ﬁlrﬁ»llﬁwmhaﬂﬁrdtd;b@@r nodel in nude mce bearing human
-116 Ion tunor. 10 _m ce per (%F’oup were used for

[025%lhe stulBP +a§&ft1&hté0%m§d%@‘éaél%tn rgdRLptian duda

- UUL.CL Ilgl r\g, UUL II Ul A \.I#UI\S
Grou?ghedul e. Ng Eg%)gg]tug&ell [fg nore effective
n tunor sugmkeasiogn tjhan aIl otere ng/ kg, MID)
—with p < 0 (4001 ddition | -Docetaxel exhibited

Tweegr%hdcmetakh]erapeuti c irdex than Taxotere as naxi mum
ght | oss the Ta rou % . whil e that

30 V\@lg Nabdocetﬁ( géﬁ %@%ﬁtaﬁgé@@%ehl gher

30mg e. EXAMPRE;AL [024 ]3@84:@&&%&'%%&@9@&5@ es an
usi on StLCIi\}// of L -docetaxel (200nM citrate/300mM

15 mg@s@l ). [0244IN/A st udy [i33 deaddeimeendoddnd Bedidesiet h 5 ni n
10 rnk}ﬂifgl"SI on of \(I/Adocet a %/3 d&d brétween 2nd and 3rd dose ; 1/3 after 3rd

dose
5 mg/kg 24% 0/3 dead
Nab-docetaxel
50 mg/kg N/A 3/3 dead between 2nd and 3rd dose
30 mg/kg N/A 3/3 dead between 2nd and 3rd dose
15 mg/kg N/A 3/3 dead between 2nd and 3rd dose
10 mg/kg N/A 2/3 dead between 2nd and 3rd dose, 1/3 after 3rd
V dose
5 mg/kg 15% 0/3 dead
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i ncreasing infusion rates of A -docetaxel formulation
cont ai ni ng approx 200 of citrate/300OMM NaCl. A5 mn
WO nfoas2oml i n rats may be consi dered equi val ent P€DUSD06/034103
mn infusion in humans. [0246] Maxi num safe infusion

rate was ~0.5 ml/mn. This is equivalent to 0.23

Control®alikg N 3%08 ug/Kg(?/gndlela —crtratre—for—S—rrmr
Infusion in fats. Translatéd to human dose, this was

equi val ent to approxinately 1/0 ng OOcCetaxer/mirin a 30
m n infusion. EXAMPLE 32 [0247] This exanple
[025¢enpnst Weigy loss of tledmdtediantroatp et shbivniin Figuie 5. Nghtmbpenia

| (200 ' / 300 : 248 .
comPPROPEEL BBt Gt Aot vleea Shatscrate] is shown
in Figere g Weightlosdr tey Mad-@ddetikel Sihle/I0PARRBL S0 w P lignificantly

docetaxel) and the iV -docetaxel fornul ation. The

less tham thabef tie d mefke daissr-dnesiio) sToamdpe 02t, AN VH)g it was
paral{ by 8| 2P BRGSOk S Roptuif for el PR B b s
Nab-tlocetdwe]l (hmpghe),gri0D00t, ANGIMA, Sigire @) bndaPy3. Necropsy at the end of

nanoparticles, but when ropriate e .
the CRCRRSS (R Dt ﬁﬂaysw\wﬁ%gp oRiRES reYgalRe AbnorRkticrs 2/3
animglfﬁtiﬁ tHeelhvédn-dR8takbIPAERS (ohd baskl # %Ek? @ %@&M t%({r]ﬁh ' thoracic

) :1. This denonstrates that A -docetaxe
cavity padphe gase ofsbriomapkylesd aidkertongitpdhé domindl twallastohlacncind

MR 3.10249] Thi.s exanpl e.provides a pil ot
vanctgdl RiPedts g oS g ] “EfrpimA S Boed 3V
[0255]docet aXik pilof didyeho@8s sigaFTehhtiahrORNRN0iCARRA R} M0
mMcitrate and 300 mM Nad .[0250] To conpare the
docetggeldn jergrs of peerall bade weightloss. oNgurenenisrvagi signifi¢aatly higher for
formul ation, rats were dosed with either
Twe%\;\a%%%%%gl'docet axel (sane fornulation as Taxotere) or
Af a& docet axel at 5.0, EKAMPLES34, 30.0, and 50 ny/kg

o25¢f3 N9, 2red ngﬂét\; Sepyonspateadar 1215 St e at ek AL Nab-
docet%%%%ﬂﬁﬂﬁﬁons%@kdrfbl%d @151’311{0 (E%‘[E{HI ggo \gﬁ\g c\%{\eﬁaﬁgﬁgﬁ} (g)arﬁﬁ/gﬁﬁei. .

Each ani mal was erv
[025Fur i ng Rty sveee diside@ody sinegrotyts (dast groop). deul datal | epcl aimal was
. each treate ni mal,. . Signs of, clinical distress re
weigfRCha ARG FRe irtelBiord dof oS BroGagt SISO below:
[0258]nd dayGﬁﬁpimtan@il'eﬁioh%kgsd t ubes and subjected to
di fferential_anal ysis. cropsy was conducted on day

[025%95. [ 0XeurBid axesin 20 818/kshe study is shown in Table

o, = RGTEE Wf T L S o

[026X]nf usi oBroup/Ixtieb-dokiagell i @me/ke

[0262] Group E: Nab-docetaxel, 20 mg/kg
[0263] Group F: Nab-docetaxel, 30 mg/kg
[0264] The test articles were administered over a 10 +/- 1 minute infusion period.

Blood samples (200 pL) were collected from the tail vein of each rat at the following
intervals: Prior to infusion (baseline); during infusion (5 minutes into infusion, t = -5
minutes); and at completion of infusion (t = 0). Blood was also collected at the following
time points after completion of infusion: 5, 10, and 20 minutes; 40 + 3 minutes; 2 hours + 5
minutes; 3 hours + 10 minutes; 4 hours + 10 minutes; 8 hours + 10 minutes; 24 + 1 hours;

48 & 1 hours; and 120 + 2 hours. Blood samples were collected in green top (sodium
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even at the highest dose of 50 ng/kg. However, only
the animals in the | owest dose |level of 5 ng/kg and
wao b@7ozisr ol saline survived until the end of PEEUS2006/034103
experinment (all three treatnents). Al aninmals
recei ving hi gher doses, died either between the second

i 025
repe b 585 O LA N B 5e LULLS 8058, o LOERT
2 OO@W%I&@@QMM&%W‘IIO n@fisesOPlaéhe setrﬁlﬁlai RereAtdra@ i%zdrSuntil shipped
Fi gure Neut r openi a conparlson at 5 / k

o diee Rk BT Ay (NBProdsoglonkd T MBamalysss of doostaxel

level80- docet axel is shown in Figure 2. Wight loss for the
J -docetaxel 5 ng/kg surviving group was significantly
[0268fess t hEhe tevalts afthe trepefinmegfslage hweanindtiget 3xeld TabUp There

were R i aisy SR BRRRPLOE S MBI A orgiqlS e fgyotere
at 10\4ﬁg/§QSHowev&0%tcﬁff@ﬂen&e§ beBYdeH )NabRBcQQer an@NNbrerdShGHr €

on day 13. Necropsy at the end of the experinent
Slgmflu%tgﬁ apl migfka With Sunaxiapd i) G, 1334 keyd QQ%Lqﬁaxemmmcuvely and

Vz aﬁ@ W§ {5?110 nlte7'7§/§l%1jéc{]24€3/ /3 f‘géxn?e[re r%;n %137%% Vgﬁbo N ?rﬁ:g again the

d1ffete|no<fsamre srgmﬁdayit with (s @&@ﬂj@ffmazb&mawéta@ph@ﬁ And 47% of
adherin abdom nal wa t onach

Taxoferp rese 5V6f) i Nad. Yrprns Yssavere @25@/4@6)375%00?37&%0#@6 reApaetively.

[0268ET € NOT4gk 5. [P%Zﬁa'é]unéﬁ%fssfop)ving é&{i&( %ﬁﬂ .
siagnj ficant | roverrent In safety or ocet axel in

t e AhmRNeY al | EN?O} el OJSraxhiHd ropeny

nificantly highef ween- g ocet axel

hbdocet axel f
h erL(hr):ont ain 200 h$BHci@Bate 2 ns [ 0257]

o}y hER anf P! S ed Jhd
Si r@ﬁ@c@hﬁ@venous d4>§§0@f358he ~
show be [ 0258]

A Bt (twairabe, pOSHYR3 [ 04
&)[0261] G '6Lt-doce
oup i Va -docetpXxel, 20 ng/
6 dicethakg) , 30 nu/k@3EARH4] Thestest.sarticl
ut e i nfusion

ered over 10 +/- 1 m
BI g}é (ﬁfgﬁbl es (200 8t dere col 86t fromt

in of each rat at]j the follow fg

DOSE: 20 mg/kg

HL (hr) 63+ 1.8 5.1+0.31 ns
Tmax (hr) 0.11 +0.05 0.14 + 0.05 ns
Cmax (ng/ml) 8,546 + 1,545 16,167+ 2,804 |0.01
AUC inf (hr*ng/ml) 3,953 + 419 5,664 + 500 0.01
Vz (L/kg) 46 +10 26+1 0.02
Cl (L/hr/kg) 5.1+0.5 35+0.3 0.01
Vss (L/kg) 17 +4 7+1 0.01
DOSE: 30 mg/kg
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intervals: Prior to infusion (baseline); during

infusion (5 mnutes into infusion, t = -5 mnutes);
wapa7ar79epnpl eti on of infusion (t = 0). Bl ood ReBEUS1086034103

collected at the followng tinme points after

conpl etion of infusion: 5, 10, and 20 m nutes; 40 + 3

m ;2 hours + p_ninutes; h + 10 i nutes; 4
[ﬁfs%@ 10 mi nut es; g'@h%uﬁg) @gﬁf{t 241 %5 1

hqursax @8) + 1 hours| oand @89 + dmu#@osBl ooflysanpl es

re collected in gfeen top (sodi umheparin) fubes and

prlde@asew/mbr col | efp1$.800 v5,498a rﬁé‘kﬁ]+défﬁ2rl| F&di ng at
000 f t 0
R Gl A T PP Dol nch g b T R e

I JeVz @/RETA Anal yt| 44 +(1B8l Dor aqaoH81's, CA)| §.08 LC/I\/IB
a ysi s of docetaxkl |evels. [(265] The respl ts of

t 3{‘16(; /rkiggrents ar e| #4862 n Fi J&@T9%And Tap?-80%,
THey & (MaL§ no signifigant differlences between)phe PK
proflles of Va -docktaxel versud Taxotere at % ngy/ kg
However, the differences between -docetaxel and

Taxot ere_were._si gnlflcant at 20 nmg/ kg with Chrax and
[026 AU, 53¥hspAUGwas P! Ottaséd@@ﬂ%dw@sﬁbé @pnb@a;ﬂsam Totgregvas

cleaﬂéséll&@ﬁ Sitt! Koh- ﬂBE’et%ﬁ:z %E‘Tt; Pe ﬁh@a[r%w{her%glge%[ LoV (fclsg 5%1?51‘6%%).

g, once again rences Were signi
Th1swam he Smiainetholy thel@hibelte fovmingguepeatyalf ok BOgthé Tigtodolubility of

s RSP Ve S P Rt
the pPe@.fn%"(E} eithehord, the P48 B3Rk d%@bu?%%ﬁﬁ@i 98@&2)% YBRY also be

plotted versus dose, the nonlinearity
eXPlalraedobsemtehzm@n ef tha alb}menflcd‘emlae ngdidted Wansctiosis Wweidoﬂidﬁal cells,

n ect t ose ure 3D). This
a proggis Mol A dcstlibdh o AREShnd OyfiPRbtanel or oer ty of
[0268]Wee n 80he PKatai s@@gé&;ﬁi b Twéen mflnmﬁ%ﬂ?@hlﬂlﬁdts%estratmn of
ydr.ophobic micell e core and corresEon i ng

doce@é&’uéﬂ%smausawbéfto dhst secanveth Cremaphop hsﬁrﬁle(caye of Taxol. This
resuljt:eglr ih Iﬂfgrhgp firax ta.H@ %lgd fo'v@ Y6t §%f Hi@#fqluﬂgn ?&rTa\é%P:ra ﬁ,l?an for

ocetaxe may a alne lon o
Nab-dbdxtaxieh /lea\Péfod)faZéabm«xbewer1sﬂmamswlyﬂmmsfov Taveem 80idbedtial

roces revi ousl cribe axane (L
(TaxSEish 14 niuihs S sRiprein Aot 10 foastt shscnied Wt ey mele,
20 m@fkgl ﬁldTﬁ)(ﬁgkrgea@)éaleafeﬁgtoW doéége%f BbutRCAEAFe hbdu@ 120
asma simlar to that seen wth Crenophor EL ©n

mg/ngllagled diouT38Qmg/irh Eypiesdly) the dinear rhiggrdPKOnfithe od-aogaxel is
L yolumes of distribution for Taxotere than
abouff]éj-l ﬁ%@f'axel The PK of L -docetaxel is linear while
that for Tween 80- docetmxxeMPI3®tere) i s non-Ilinear
with respect tqo dose. The dosa es descri bed herein,

[026?] e., 1bnikgraeeple demagstraies th iy fidug-afbeman intorastion by
srifly@ QUTBNAS5A0P o oo m{ e uifp g shofbe i,

paclitaikelt (Futdx)-ad o cetrogatd fdrg)adiiaxﬂl/dﬂnébtéb&m RitaxPvas shown to have

similar binding to albumin as paclitaxel.

[0270] HSA was immobilized on 96 well plastic microplate. The immobilized
albumin was reacted for 1 hr with constant concentration of Flutax and increasing
concentration of solvents (Cremophor EL/EtOH, Tween 80, and TPGS). The unbound
ligands were washed off with buffer. Bound ligands were quantitated using a fluorometer.

The IC50 was determined using an exponential decay equation.
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EXAMPLE 35 [0269] This exanpl e denonstrates the
i nhibition of drug-albumn interaction by surfactants
waowhoz4ifween 80. The experiment was done usiPOI/ES2006/034103
fluorescent -l abelled paclitaxel (Flutax) as a
surrogate for paclitaxel/docetaxel. Flutax was shown
haversl i § ndi ] acljtaxel . . _.

02718,70) “TEASAT o g lnkfh SeRUBbRai FRARH B Shown in Figure
4, alringinepichterel iftemctiomwhs Inhitdedalylsolvent sasmoslposainfing 1

formegiph PR BSABLIHE P B OBP RIS, E & A p#RorS0, snd TPOS
(IC56bE E0CY6, T00PR. & 0,008, TRGRLtvdiPE @Wﬁﬁgféqnﬂibﬂﬁﬂ%%glﬁ?éécﬁ t

washed of f with buffer. Bound Ii'gands were quantita
0.02%gir Mg |l Fiversr §himt. eFhis Fradinicaly relavant es Faxitere dreatsi patians

: i,al ion [0271] T Its of th
exhitEBYNb 4T BTG OIRY kPRobR A <Ee SRRt gur e
[0272], al buThis epgeindnad@honsiatsk At Tt ih tHeiTeikbRee R¥mulation

sol.vent commonly used in the fornul ation of water
may m%gtat ‘glgfh@g 9f decctarehtopdbuniaasginsevert iteerdethelialdeansgosis via the
0, ] 0, 0/ . .
erGORASTESRR . o 100850 3800008, BB s ggraion
or 0.2 M Tween 80/ m . ENAMPIE 86i nically rel evant as
0273'5axot ere treat %d g}ag& ent s1 exhibjted 0.07-0.41 nil_of
(0273 een 8 HFXEEPHPOSH A £V HE B BHRUGelTfueh gp-docetaxel
againsPAZ 2 Lolbh careMoRRNABE L I8 TR REE Iﬁﬁcfesmfc@atfgg_ Yiﬁ@eg\fvgrg di¥ided into

the Taxotere formulation may inhibit binding
the corgead Zzouwl and sheaVehrddeetanetigronp (Wt 4 intise pargiodupe bachl with bilateral

o A O 0N SRS Bl TR Al 00
-mM NbGErvati on. EXAMPLE 36 [0273] This exanpl e provides
eval uation of antitunor activity of Va -docet axel
[0274]5ai nstBugtly, EBP dwmersrvare rplaied sybcautanepwslninathiriomude mice,
] ' L Vi I At oL gro
o5 el 50t MR 06589 O 9518
docetakel {1 HirlgAtee nddx3t inbolsg). TAblorisiva andbedt asight measurements were

.fo | ati ons scr,i bed herein contain 200 niMcitrate
Obtal‘é?ﬁiat% “’Fﬁ&?l\‘%‘“ﬁgg'*fné edBPiFég‘F9, "H29 tunors were
[0273]7P! ant R¢sHpMRGH FARBO S Sth¥rel s SH AL £t gmﬁﬁtﬂﬁﬁ(gg ?ﬁmﬁ‘é h@‘{&qn

to grow to 100 and then treated er t

vivo, poR{081 v§ aenteplug ONA. mgﬂn@détmg/k% dosesofiigibkdpcetpael Biean weight
loss YRRYIER) 10 MR Rty b AAIRISRYe 1R 951l Bt D o N6

doceth02 7Blle W DB ive WaxdtereMag be@ &poﬁé@%%e%%n%ﬂé% Bh fhiS 3Hedule.

i nhibition of HT29 tunmor in vivo, p<0.0 vs control,
ANOVA. At the 15 ngy/ kgEXSMPBE 37 - docet axel , mean

[02761% I ght Ty example compares the antitumor activity of Nab-docetaxel and

Taxotere using the HCT116 colon carcinoma xenograft in athymic nude mice with a 50%
higher dose of Nab-docetaxel as compared to Taxotere. The mice were divided into the
control group, the Nab-docetaxel group, and the Taxotere group (N = 10 mice per group).
All Nab-docetaxel formulations described herein contain 200 mM citrate and 300 mM
NaCl.

[0277] Briefly, antitumor activity of Nab-docetaxel and Taxotere were compared at
doses of 22 mg/kg q4x3 and 15 mg/kg q4x3, respectively in the HCT116 colon carcinoma

xenograft. The results of the experiments are shown in Figure 6.
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| oss between 10-20% suggesting that this dose may be
close to the MID for Nabdocetaxel. The MID for
waanonemvel has been reported to be 15 ng/ kg on PEN/ES2006/034103
schedul e. EXAVMPLE 37 [0276] This exanple conpares the
antitunor activity of V -docetaxel and Taxotere using
0278['¢ HCTW 3B wR ki RiGRIE! <R ' |
O T a B e bR SRR ind T e i
inhibgherperith despectTa e @ntrol. Nsshoivo belosr i hilsidon R ihreved with
he iV - I h
Nab SRR 1F5 D ARE S AN B i IGF papsomerhat lower
but mot HEL{tRARY sipRITEhIEHERY) %N@?A[) bbefeh ey &ofiai n 200
mMcitrate and 300 mM NaCl . [0277] Briefly, "antitunor
[0278k+t i vi t {p Gis pilph studpndbe atdtmangrtivity of dfué-deeetexa ovas anpsdior to

h . [1kQ . AAX .

that & TASRER et Mg Py RS e R A avssg i
someftet tovsarlolvsratifbotip evetphp Riss bEApSedt@Tatvd®. i N Figure

6.[0278] As shown in Fi gure 6, hoth Nab-docet axel and

Taxot ere showed tunor i RLBA8wi t h respect to the
028610Nt 1 0l ThikSxsl LWt aRity BRIV PrdodBt
[ _g_\npth Na -doget gtgglogl\?er suse Tafg%’eré@%gggaa%apﬁ r}i&g\ﬁtg
stabiliggrg fritratoSaGlavs Baxotonh Efwécnvdacetantl) motatssgivdn ssinglaldbse of each
o si'gni ficant (p=ns, ANOVA) between the two groups.
p pTra %] In this pilot study, the antitunor activity of
[0281]Va - dORRIESEhaWaDawlep @4tk OT60L PB( N1at=3 roJ@X&Hr@{I}%seE%th

a

m ce tol erated 50% hi gher docet axel dose 'for
Taxotege.cat¥pbedloogtapel @6@@/\}%@&31) lefueion v wid 1 boihyteseing the following

I 0 era. L 0280], Thi.s
doscl 858 APREEH i TR1PA L8, 1T 28 ROk Bl ver
weigheepal mbhicsredlaily Bk sighd btekRityahdrtaie/ Na€dnt mbstality (%) at 7
gaﬁmt,ere (Tween-docetaxel) in rats given a single dose
days gelloyiing tispimeat wereshowp o dahlegnl e Sprague-Dawl ey rats (
60- 1 na ' '
02830, Pl PR TR R TR S B
and the follow ng dose | evels of docetaxel were used:

25, 5651060 —rand—3125—+ngt-kg—Fheanrirals—were
wei ghed and noni fored daily fdrosgi(Bgde)s
tox{city/ nmortal 1 {y. 13%er denfyogor fal v§y (U/()goat 7 g?y§
following treatment werg shown ijn Tablle 6. [D28

Tabl| #agoteRer cent |ndP0%I ift y100% r at $00% eafl @toby TGt er e
and|iV -docetaxell. [0283] As shown in [Table B, the i|Va
-docet axel formuljation were significantly | ess toxid
t hah Nhpxdicefagell T\eedBoH0det gxe] ) | 1005 [€TF386T| Wag,

particul arly pronounced |at doseg
(+citrate)

ot
-

[0283] As shown in Table 6, the Nab-docetaxel formulation were significantly less
toxic than Taxotere (Tween-docetaxel). This effect was particularly pronounced at doses
of 25 and 50 mg/kg. The LD50 was calculated to be 63 mg/kg for Nab-docetaxel versus
approximately 12.5 mg/kg for Tween-docetaxel.

EXAMPLE 39
[0284] This example shows the efficacy of Nab-docetaxel in treatment of prostate

cancer in a PC3 prostate xenograft tumor model.
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of 25 and 50 ng/ kg. The LD50 was cal cul ated to be 63
nmg/ kg for iVa -docetaxel versus approxinmately 12.5
worgorg2foar Tween- docet axel . EXAMPLE 39 [ 0284] H¢i/5S2006/034103
exanpl e shows the efficacy of | -docetaxel in
treatnent of prostate cancer in a PC3 prostate
nogr re | Iant
0283 ot areb ey wore Rl Syt R g p B S flowed
to grow td 000 i’ aaﬂcthérhmmdrcpm 8di.\q4vith @thet theé.saliel &t Mbtdnﬁktaxel (10,
he e or_L d cet axe| (10 15, 20, or 30 ny/kg)
15, 2y S kg O B CEFRYIR Gk Sikimiee insaeheRuy Mt
evaliyeige eval uated. [0286] The results of the study are

shown in Figure 7. Al six Tween-docetaxel treated
[0286111 ce di Ekk wydis aflike stodyr are shéwn reFigticeds; . AB)%lxc’b&manakic;ataxel

e L by S e P B e B ke
tolerzﬁb@ @tf allecﬂ)s@ﬂevfehﬁ Thie@NQ4s 1y Bnd @4Eh &t gmé&g,”ﬁ{di‘iﬁm@ Rhs 3Bserved

Tupor suggre33|on was observed at all dose
at thq 1@%’@?@0& levels of dig sngylsmcand 30 mefar (Tuensir anppregsicpovasgbisgrved at

all d#g;ésev_y stc%?{fcﬁaelfj%{gﬁiigl'éﬁ? g?&tetlé:gllfar s'alt Ié(% \?/r? 'ﬁ?# géls%h éelg;rbvgezg Isf))(nosut of six

complets cegrémsibnsn sone detail by way of illustration and
xanpl e r pu ses. of, clarity of understandi ng
(02871 ap paﬁ%{éﬁ?ug@&w fecming oy erdien s Ppen %St:rﬂf%ldfl SpIap @gﬁaﬂ by way
o B S R g S oyl 30 e g those
skilleggn her art thabertaiminirion ghdriges &ndmpedxﬁi‘camdirfs will be practiced. Therefore,
invention O ai s in
the dgeRE00 B SR p e e PR RPRIGE SOappf e jnvention
of the conposition is enhanced as conpared to that of
a conposition without the stabilizing agent. 2. The
conmposition according to claim1, wherein the
conposition further conprises a bioconpatible pol yner.
3. The conposition according to claim1, wherein the
bi oconpati ble polyner is a carrier protein. 4. The
conmposition according to claim3, wherein the carrier
protein is albumn. 5. The conposition according to
claim4, wherein the ratio of albumn to docetaxel is
about 18:1 or less. 6. The conposition according to
claim1, wherein the conposition conprises
nanoparticles of docetaxel coated with a bioconpatible
polymer. 7. The conposition according to claima1,
wherein the bioconpatible polyner is a
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carrier protein. 8. The conposition according to claim
7, wherein the carrier protein is albumn. 9. The
W@ 09posioti on according to claim8, wherein thePCHUB®0©634103
album n to the docetaxel is about 18:1 to |l ess. 10.
The conposition according to claim®6, wherein the
Claizﬂ?*mpa”i cles in the conposition have an average or
nean particle size of no greater than about 200 nm
11. The conposition according to claim1l1, wherein the
conposition is a |iquid suspension of docetaxel at a ‘
L. coficemppaitips Aomprising deesiaxchinsia stabiligingpagant, wirrein stability of the
comfETRASL HBReALENGHAA 8 ok Bt Febpo iG] Ehloboly suiiging agent
concentration of at |east about 15 ng/m . 13. The

conposition.according to,.claiml, erein the )
2. cobS iRt to shibas piin HAEoaRs R further comprises
biocdBFAHbEd pdlithed to a |iquid suspension with at |east

about 1 ng/m docetaxel. 14. The conposition according

to claim 13, wherein the dry conposition is a

Iy L] . conpasi tion, .15. The.c osi tion .accprdin
3 ¢ o PR SRS ey Yt 1, R HE R R o g B2 iy
carrierprétemhel ati ng agent. 16. The conposition according to
claim 15, wherein the stabilizing agent is any of
citrate, edentate, malic acid, pentetate,
tr j At tah ' : .
¢ nERE PR o B i 21O B8l BB B BT, fpumin
wherein the stabilizing agent is citrate. 18. The
copposi tion. according to.claim17, wherein_ the X
5. CoMOPROSHIOR A EHEINEdS 5T de ¥DeisH vea ralbrgaindo doegiaxel is
about PEPQsické on according to claim 18, wherein the
conposition conprise about 200 nM sodiumcitrate and
about 300 mM sodi um chl oride. 20. The conposition

a rdin Q_an f clajms.1-14, . wherein the .
6 oo T it tadSing o e s BE BRaPe B cormmrine
nanoghrticlesaf éocethixdl cohtddnpitiabRYbmpatblE polpMSt.t | ONn
conpri sing docetaxel, wherein the docetaxel used for
preparation of the conposition is in an anhydrous
¢ ' Dl o . .
7 ol o sohposlif EORUIRIE el 3, »ERTRARL HRBnBETAL Bhiikel o
carridyippoteimpat i bl e pol yner. 23. The phar maceuti cal
conmposition according to claim 22, wherein the
bi oconpati bl e

8. The composition according to claim 7, wherein the carrier protein is albumin.

0. The composition according to claim 8, wherein the ratio of albumin to the docetaxel

is about 18:1 to less.

10.  The composition according to claim 6, wherein the nanoparticles in the composition

have an average or mean particle size of no greater than about 200 nm.

11.  The composition according to claim 1, wherein the composition is a liquid

suspension of docetaxel at a concentration of at least about 1 mg/ml.
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pol ynmer is albumn. 24. The pharmaceuti cal conposition
according to claim 22, wherein the conposition

W@ o9pi2®es nanoparticles conprising docet axel POHUSH06/034103
with the carrier protein. 25. The pharnmaceuti cal
conposition according to claim24, wherein the carrier

pr ], [y ~1.ERer phar tical . 0Si: 1 |.on
L2, S e o e e B bR BBTR S
suspei@t abdicetaxk] ahh bomdentratior dfeat dsantpaboit 10mginsl. about 18: 1
or less. 27. The pharmaceutical conposition according
to claim 21, wherein the conposition further conprises
13. & 3Y¢ t@apdton #BordipEoRIARRGRIiS e SRIFBSSLA iONd
according to claimZ/7, wherein the surfactant is Tuween
compgpitigthatTige bp heponstituisdite alliquishapsiginsion witicas deast aigput d mg/ml
doce%x[%Lm 27, wherein the surfactant is anhydrous. 30. A
net nod of stabilizing a poorly water sol uble
pharmaceuti cal agent in a conmposition, conprising
conbi ning the conposition conprising a poorly water
14. 5 oiThe rempasiiopsaceerdingde chaymnt3. Whetsimths daheampasifipragent |
j . resul tant conposition is stable under the
me@Q%%f%%%%?ﬁF%h under which the conposition is unstable
prior to the addition of the stabilizing agent. 31.

The, met hod. accordi.ng to claim 30, wherein the nethod .
15. ¢ o FPhERTRGSHE CEITRIAGRY oF Figivai by dey asrein e stabilizing agent is a

chelgfgR@shtt i on that is unstable under one or nore
conditions.32. The nethod according to clains 30,
wherein the stabilizing agent is selected fromthe

gr consi.stin f citrate,. edent at e, lic acid,

16. 00 PSRN 3 s Bl FEERT s R ape of

citratd3edetatd nhid a0id, pértethicNGomatheRlind, Berdritivetih¥iedt @hd mixtures
conprising admnistering to the individual an
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19.  The composition according to claim 18, wherein the composition comprise about

200 mM sodium citrate and about 300 mM sodium chloride.

20.  The composition according to any of claims 1-14, wherein the stabilizing agent is

sodium pyrophosphate or sodium gluconate.

21. A pharmaceutical composition comprising docetaxel, wherein the docetaxel used

for preparation of the composition is in an anhydrous form.

22.  The pharmaceutical composition according to claim 21, wherein the composition

further comprises a biocompatible polymer.
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23.  The pharmaceutical composition according to claim 22, wherein the biocompatible

polymer is albumin.

24.  The pharmaceutical composition according to claim 22, wherein the composition

comprises nanoparticles comprising docetaxel coated with the carrier protein.

25.  The pharmaceutical composition according to claim 24, wherein the carrier protein
is albumin.
26.  The pharmaceutical composition according to claim 25, wherein the weight ratio of

the docetaxel and albumin in the composition is about 18:1 or less.

27.  The pharmaceutical composition according to claim 21, wherein the composition

further comprises a surfactant.

28.  The pharmaceutical composition according to claim 27, wherein the surfactant is

Tween 80.

29.  The pharmaceutical composition according to claim 27, wherein the surfactant is
anhydrous.

30. A method of stabilizing a poorly water soluble pharmaceutical agent in a
composition, comprising combining the composition comprising a poorly water soluble
pharmaceutical agent with a stabilizing agent, wherein the resultant composition is stable
under the same condition under which the composition is unstable prior to the addition of

the stabilizing agent.

31.  The method according to claim 30, wherein the method further comprises

identifying and selecting a composition that is unstable under one or more conditions.
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32.  The method according to claims 30, wherein the stabilizing agent is selected from
the group consisting of citrate, edentate, malic acid, pentetate, sodium pyrophosphate, and

sodium gluconate.

33. A method of treating cancer in an individual, comprising administering to the

individual an effective amount of a composition of claim 1.

34.  The method according to claim 33, wherein the cancer is any of prostate cancer,
colon cancer, breast cancer, head and neck cancer, pancreatic cancer, lung cancer, and

ovarian cancer.

35. A method of treating cancer in an individual, comprising administering to the

individual an effective amount of a composition of any of claims 1-14 and 21-29.
36.  The method according to claim 33, wherein the cancer is any of prostate cancer,

colon cancer, breast cancer, head and neck cancer, pancreatic cancer, lung cancer, and

ovarian cancer.
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