NON- AQUEQUS TAXANE PRO- EMULSI ON FORMULATI ONS AND METHODS OF MAKI NG AND
USI NG THE SAVE 5CROSS- REFERENCE TO RELATED APPLI CATI ONS Pursuant to
35 U. S. Cwo2an/i3e899 this application clains priority toPCmaskéiiossfselat es
of: United States Provisional Patent Application Serial No. 61/330, 705
filed on May 3, 2010; the disclosure of which application is herein
i ncor porated by reference. 101 NTRODUCTI ON Taxanes constitute a
famly of naturally occurring diterpene conpounds including paclitaxel.
Paclitaxel, originally isolated fromthe bark of the Pacific Yew tree
(Taxus brevifolia), and its sem -synthetic anal ogue, docetaxel, are two
exanpl es of taxane conpounds. Taxanes are active agents that block cell
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t axapg pro-enul sion fornul ations |RfROPUEMIERd. Pro-emnul sion fornul ations
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15  mitosis via microtubule interference.

Taxanes can be used effectively to treat a variety of cancers and have been
reported to have therapeutic effects in treating certain inflammatory diseases.
Paclitaxel, for example, has been found to have activity against ovarian and breast
cancers, as well as against malignant melanoma, colon cafncer, leukemias and lung

20 cancer (see, e.g., Borman, Chemical & Engineering News, Sep. 2, 1991, pp. 11-18;
The Pharmacological Basis of Therape\utics (Goodman Gilman et al., eds.),
Pergamon Press, New York (1990), p. 1239: Suffness, Antitumor Alkaloids, in: "The
Alkaloids, Vol. XXV," Academic Press, Inc. (1985), Chapter 1, pp. 6-18: Rizzo et al.,
J. Pharm. & Biomed. Anal. 8(2):159-164 (1990); and Biotechnology 9:933-938

25  (October, 1991). '

Formulation of taxanes in therapeutically useful carriers, so as to enable the
taxanes to be administered to animals, is made difficult by the nature of the taxane

molecule, which can be poorly soluble in both aqueous and lipid carriers.



0 R3= al kyl of ito 6 carbons or phenyl; and R4 = alkyl of 1 to 6
carbons or phenyl. Taxanes of interest include, but are not limted to:
anhydr ouswpaeoli/i3gsoel or a hydrate thereof and anhydr ousPdoast@tmBises a
hydrate thereof, where in sone instances the taxane is docet axel
trihydrate. In sone instances, the oil conponent is present in an anount
ranging fromO0.1 to 10%ww, 5 such as fromO0.3 to 5%ww. |In sone

i nstances, the oil is selected fromthe group consisting of synthetic oils,
vegetable oils, tocopherols and conbinations thereof, e.g., the group

consi sting of soybean oil, olive oBUMMARWNE Oil, cor n oil, a nmediumchain
triglyceride, a tocopher oI or derivative thereof ?88n$)| nati ons thereof.

In sone inst ANCEAUPRUS Laxa(R PLO-gulsipn forpyl Eo%ﬁl'eo‘?’PV' IRIRRISIOD differ

by 50% WonQrlatibRS fhclfdéCdtad@n B 6il EorhPéneDA Blifac¥inttdddngomeatangnd oi |
conponents differ by 10% w w or |less. In sone instances, the surfacgt ant

conponen®ptiofally.csaeR-apHeys %QWRMPO'F‘QH@?WQAFSPCRW‘;UQ‘?@ aromeshags,of

surf act aghy GHRG YR Plo-BMYIsFIBIrh318tiGhd) 28 Wé?lr!alscklt%utﬁﬁﬁﬁ&lﬁaé thép-i n sone
i nstances the nonionic surfactant is polysorbate 80. In sone sone
|nstance§f,“ul5lf><1‘1 fpgeatians.on further 15 includes a non aqueous sol vent

conponent . 539%?5 na%ﬁl?e% s present
in an am)unt ngrn %Fgﬁn\feg‘%in ﬁ‘f%or&w w, gﬁc gn\éq%'d:ﬁ@%gﬂonlr angi ng
from 15 tooneat%mqmprlﬂngoartanansxanolésqmpmemoancaq@eda@tasm%mneﬂt}dponent
is selec e.qr i ene glycol, glycerin,

pol yet hy%ﬁ% gﬁ?%cgel@,’ n%ntgygnecg:bzeg 'ﬁ%érg)gbf{]gﬁéo gI n sone instances, the 20
formul ation further includes an organic acid conponent, e.g., a lactic

aci d/ sodi um | act ate conponent, Rhich dn sgge instances is present in an
anount ranging fromO0.3 to 3 % W w. O interest in certain

enbodi nents i s A non-aqueous ta ekul si on formul ati on consisting
essentially of: a taxane; soy gan_ oil medi um chai n 25tri gl yceri de)

oi I'; polysorbate 80; and p P E‘gl y pol yet hyl ene gl ycol having an
aver age nol ecul ar wei ght o¥¢/1, migr ei n: the soybean oil or MCT
oil is present in an anou i Mw gFOl ess of the fornulation.
Taxanes of interestQinclu v imted to: anhydrous paclitaxel
or a hydrate thereﬁ ang-anhy ) 8| or _a hydrate thereof, where in
some i nstances the/tax&ne is gt axel trifhy Rate. In some instances, the
the soybean oil & MCT oil is present in anfanmount ranging from0.5 to 5%
w w. In sone instances, the polysomqate 80 s present in an anount of 30 %
W w o5 nore. In sone instances, the propylene glycol or polyethylene glycol

is present in an anount of 70 % w w or |ess.
where:
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©/“\o-)— —€OH, or CH3(CHY{ O-r-- where x = 0-6

Rs = alkyl of 1 to 6 carbons or phenyl; and



Aspects of the invention include a non-aqueous taxane pro-emnul sion

formul ati on consisting of: a taxane selected fromthe group consisting of
pacl i t axeWp 2b11dices®paxel and docetaxel trihydrate in an acomstomnmasgsag from
0.4 to 5%wWw, an oil selected group consisting of soybean oil and Ml oil
in an anmount ranging fromO0.4 to 5% w w, polysorbate 80 in an anount of 30
% w w or nore; and a non-aqueous sol vent selected fromthe group consisting
of propyl ene glycol and polyethylene glycol having an average nol ecul ar

wei ght of 1,000 daltons or less in an anmount of 10 70 % w w or |ess.
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of pL@pyfb@ctrea@frgmfﬂ3wd°/m{vveh lsyh\eriastghges)lthél]av;ng an average nol ecgl ar

wei ght o altons, or less in._an anmount. .o
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subject. In sone |Instances, the taxane is described by the fornula:
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anhydrous paclitaxel or a hydrate t hereof and anhydrous docetaxel or a
hydrat e tompenént impeasent in ascaraounigasgingéromi0 tal@ e ww. threeuriackant
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50% v v B STt ngi LMo B S 1 SEE I dodhe the, SEITROTEERSSS | Y
C0WDOnen%élvdrhtfdoﬁfﬁpdmn&&%el'ddted)frorlnaaé group wmstuin%sﬂ @rmmyser:)et %ysccﬁur fact ant
conponent re nmount ngi.n rom to
su?]P act aﬁtycﬁrdfgxﬂ?ib@ﬂrﬁ ¥6 ?“%ﬁorﬁgﬁgﬂog%{heée%fu?? agmgdresta%qea, f'}? sone
I nst Qace%rm%ulaﬁnun@rqmmdéyéri 8fjanlt adi@ c@lfhbbﬁ@rﬁtbétge BRcti¢ BcigTRILBOTE
i nstances, the fornmulation further includes a non- a%ueous sol, vep
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in an anguf Fangwg fromO0.1 to 75 % ww, such as in

Of interest in certain embodiments is A non-aqueous taxane pro-emulsion
formulation consisting essentially of: a taxane; soybean oil or MCT(medium chain
25 triglyceride) oil; polysorbate 80; and propylene glycol or polyethylene glycol having
~ an average molecular weight of 1,000 or less; wherein: the soybean oil or MCT oil is
present in an amount that is 10 % w/w or less of the formulation. Taxanes of interest
include, but are not limited to: anhydrous paclitaxel or a Hydrate thereof and
anhydrous docetaxel or a hydrate thereof, where in some instances the taxane is
30 docetaxel trinydrate. In some instances, the the soybean oil or MCT oil is present in

an amount ranging from 0.5 to 5% w/w. In some instances, the polysorbate 80 is



an anount ranging from15 to 65% w w. |In sone instances, the non-aqueous
sol vent conponent is selected fromthe group consisting of proplyene

gl ycol , MQl29tier3psy9 pol yet hyl ene gl ycol, and conbi nat i omr€TiUseo1@0B458¢ N somne
i nstances, the fornulation further includes an organic acid conponent,

e.g., a lactic acid/sodiuml actate conponent, which in sone instances is
present in an anmount ranging from0.3 to 3 %ww. In sone instances the

nmet hods, the nethods conprise storing the taxane 15pro-enul sion fornmnul ation
for 1 day or longer before contacting the pro-enulsion fornulation with the
aqueous RESENNHD anramewt af 39t°%andwr more. kussree instanceeythefmrepylenaalyeell ar
prolifer ane enul si on
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and anhydr [,0us docet axel .or where in sone insta ces t he
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a rredl umchain trj gl yceride, a tocopherol or derivative thereof, and

combithat 7S s W EF Is In sone instances, the anounts of the taxane and oi |l
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taxane and oil conponents differ by 10% w'w or less. |In sone instances, the
surf act aﬁfmmﬁt'@%ﬁﬁwﬁﬁﬂg ols apaxanerpelqatechfomntba groureisitlingrad wacifaxel, 98% W w.

The sur f@&ge%ge, SHHHBE‘&Q&eI?FMy&Q@H'a%earﬂ?&ﬁ’?arggﬂg?rgg% %%WWwa%ﬂ din sone

i nst ances he nonionic surfactant is PO I'n sone so
i nst ance@electth@ gfaupnednsistiog of goylean qnlrandJMéH ail lnmaqgwdusnglog\im 0.4

CTER e b BB RIS SR o RORREDELs o esent
solvent selected from the group consisting of propylene glycol and polyethylene 1
glycol having an average molecular weight of1,000 daltons or less in an amount of
70 % w/w or less; and a lactic acid/sodium lactate component in an amount ranging
from 0.3 to 3% w/w.

20 Aspects of the invention further include methods of administering a taxane to
a subject, the methods comprising: combining a taxane pro-emulsion forrﬁulation,
e.g., as described above, with an aqueous medium to produce a taxane emulsion;
and administering the taxane emulsion to the subject. In some instances, the taxane

is described by the formula:



20 an anount ranging from 15 to 65% w w. |In sone instances, the non-aqueous
sol vent conponent is selected fromthe group consisting of proplyene
gl ycol , gWwoceri/r39sdpol yet hyl ene gl ycol, and conbi nat i ons PCarse@f/034586 sonme
i nstances, the fornulation further includes an organic acid conponent,
e.g., a lactic acid/sodium |actate conponent, which in sonme instances is
present in an anmount ranging fromO0.3 to 3 % w w. Aspects of the
invention further include kits conprising: a taxane pro-emnulsion
fornmul ation, e.g., as described above, and an aqueous nedium In some
5i nstances, the taxane is described by the fornula: where: 10R3= al kyl of
1 to 6 carbons or phenyl; and RB:= alRyl o 1 to 6 carbons or phenyl.
Taxanes of interest-include, but\are/ngl;limted to: anhydrous paclitaxel

g or a hydrate thereof, where in
yrate. In some instances, the

sonme instances the taxane is
oi |l conponent is present in A2
fromO0.3 to 5% wWw. |In sonEgA pstances is selected fromthe group
consi sting of synthetic oillcs; vexe ,_¥8Bcopherol s and conbi nati ons
t hereof, e.g., the group ¢onsigfilng pf soybean oil, olive oil, sesanme 5oil,
corn oil, a nediumpghai@’trigl ycéia de, a opherol or derivative thereof,
and conbi nations tHereot. In sgae~’nst ances, //t he *anount s of the taxane and
oi | conponents difhfer by 50% w w oX | ess, sgch as wherein the anounts of

t he taxane and oil conponents diffe&: by 10% w w or |ess. In sone instances,
the surfactant conponent is present in an anmount ranging from1l0 to 98 %

w w. The surfactant 10 conponent may conprise a non-ionic surfactant, and
in sone Wﬁ@?ﬁnces the nonionic surfactant is polysorbate 80. In sone some

i nstances, the fornulation further includes a non-aqueous sol vent
conponent. In sonme instances, the non-aqueous SOL¥; t conponent is present

in an anount ranging frmrp,li to 75 °¥‘W/W, uch @ an anmount ranging

from15 to €5 % WW sofre i nst an ol he mpon-/gueduskilbsed vent conponent
group| consi sti ngﬁﬂofﬁﬂ(op gene~gl y&sr™ o giycerin,

a0 d bi nati ons™t hegeof _LLp sone instances, the
organi c aci® conponent, e.g., a lactic

aci d/ sodi um | act at e \gonponendy which in some instances is present in an
amount ranging fromO0.3 to 3 %ww 20Aspgcts of the invention further

i ncl ude net hods of nakijng a taxane pro- eful sion fornulation, e.g., as
descri bed ahave, where e et hods conpri conbi ni ng_a taxane, an oil
component, a sur Ant cdnpon ér?ff'j" (gﬁﬁ(gp’“é noﬁ?gqﬁléﬁhé&sol vent in a manner
sufficient to prequee a taxane pro-enulsion. In sone instances, the taxane

is described by the formul a:

is selected fro
pol yet hyl ene gl yCe
formul ati on further

5 Rj;=alkyl of 1 to 6 carbons or phenyl; and

Ra4 = alkyl of 1 to 6 carbons or phenyl. Taxanes of interest include, but are not limited
to: anhydrous paclitaxe! or a hydrate thereof and anhydrous docetaxel or a hydrate
thereof, where in some instances the taxane is docetaxel trinydrate. In some
instances, the oil component is present in an amount ranging from 0.1 to 10% w/w,

10 such as from 0.3 to 5% w/w. In some instances, the
oil is selected from the group consisting of synthetic oils, vegetable oils, tocopherols
and combinations thereof, e.g., the group consisting of soybean oil, olive oil, sesame
oil, corn oil, a medium chain triglyceride, a tocopherol or derivative thereof, and

combinations thereof. In some instances, the amounts of the taxane and oil



where: 5R3= al kyl of 1 to 6 carbons or phenyl; and R4 = alkyl of 1 to 6
carbons or phenyl. TaxaneS of interest include, but are not limted to:
anhydr ouswpaeoli/i3gsoel or a hydrate thereof and anhydr ousPdoast@tmBises a
hydrate thereof, where in sone instances the taxane is docet axel
trihydrate. In sone instances, the oil conponent is present in an anount
ranging fromO0.1 to 10%ww, 10 such as from0.3 to 5% wWw. In sone

i nstances, the oil is selected fromthe group consisting of synthetic oils,
vegetabl e oils, tocopherols and conbinations thereof, e.g., the group
consi st ﬂ@“@@n%’ﬁ?ldé@ﬁ byiS0% wiw veless, sucheasameersin the@srounds pf the taafiaum chai n
119! vCenhdlBi cBmbBRORITIRL tdr1 I Bl 1068, IR0 ol CABRABELADS, L her ot
In sonme I nstance of the takane nents differ by
50% w w compenant isprdseatinvancareounttrargiagrirant $0 tn‘ 98 B(ewlvaxﬁmesmfay:tmtl

componentonebs Bl oot dnBhie e Suadght Pl PR FElngeSlpg bt ™

sur f agt aivhiccsurfactazbis miyscnbmpraasm eomersomnnstaaclesf dlog tominuladiod funthesome
i nst ances f e non-_ 5ionic s*: FCt ant In sone_s

8
ot ancebehidgs B Ra s Serl fPPondal B de e hefnges dns coo HERES ™

conponengolvént c@mmnensisqﬁé@u it & amnnamngmr@rﬁlwem 75 oypnnesiichias ipr esent
in an anount ran ﬂ‘%trromo 1to ?W/W such as in an anount ranging

from 15 £02BWHD %’Br?étp@t"’érmé’ In $¢7he ipstancsse g UHRHENYS conponent is

sel ect edséw&mcbh@o%ﬁu’@ s‘émosﬁrarﬂgh@brdwp%rw%mﬁ? ot YeplyenkQ@yaaterin,
polyethylene and conbi nati ons ther eof n sonme i nstances, the

f or mif atQM?ﬁffolpPh(@thi'Qﬂﬁ glueal. and enrpRinatonsctharedbnBosiAe instanges, @el actic
aci d/ SOdfo‘r‘rﬁh'aﬂBﬁ%%&Wn o hﬁthc'ld"c&rﬁ nerfiSé @”Caelﬁcl'lcsaé?&/%é&lm'n in an
anount ranging fromO.3 to w. In so embodrments of these net hods,
t he conbiaﬁtaﬁ@cgmepnwcwh@humsormle ingapeessie peesent iredreaaoua! 1RO6ING M es. In
SOMe i Nspangasy, e Method conprises conbining the taxane, oil conponent,
sur f act ant corrponent and non-aqueous solvent with an aqueous fluid in a
manner suf fi dneome ipsianoes the mathods | thelmethodls tcompusmplosing itmtaxade hen

sepajat : QI o Igfon fPR’F} Iéﬁc?n orP' tdfﬁeor?%eﬁib%?org f%%hﬁ%ar a;%ﬁ%nég%@gfb?\e a taxane

pr o- enu 73 ances € se conpri ses
nodul at i fogmplaéiss with taedboeomsenmpenuat Um somk instaness, e subjedtrsutferssfromst ances,
t he rretho%é{ur (g% |ses filtering the pro-enulsion formnulation.

DETAI LECF { ﬁ aﬁueous t axane pro-enmul sion fornul ations are

provi ded. Pr calgoof snems%eftaxamd érhileiod dontpasitions preduiuee, byaconabihingaponent ,
a surfactant co onent 3 tio II.% a, non- al%ueous sol vent, corlrrponent.
HRSHON, P-Sredst GRcelie -

Al so pr oRfogRiBUISi gePYR W ARSI EP JHm
f or myg at sd?ﬁéms@énc‘é%! theaaxdid i deBalibdd ) dothgapr o- emul si on for nul ati ons.

where:



30Before the present invention is described in greater detail, it is to be
understood that this invention is not limted to particul ar enbodi nents
descri bedyvoasii/seg9d may, of course, vary. It is also toPbe/useaens4sseod t hat
the term nol ogy used herein is for the purpose of describing particul ar
enbodi nents only, and is not intended to be Iimting, since the scope of
the present invention will be limted only by the appended clains. 5Were a
range of values is provided, it is understood that each intervening val ue,
to the tenth of the unit of the lower limt unless the context clearly

di ctates ot herw se, between the upper and lower |limt of that range and any
other stated or intervefing yalue in {hat stated uge, 1S enconpassed
within the inventig 2 mmper and ljower lijmits hese smal | er ranges
may i ndepen®iént | ncl uded in €h Mg Sl dre al so
enconpassed wth i ntion, su heesﬁat any speC|f|caIIy excl uded
limt in the statéed e here the statéd0 age i ncl udes one or both of
the limts, ranges ¢ dlng el ther or bothf those included linits are
also included in th entiYh. Certain ranges are presented herein with
nunerical val ues bei ngopreceded by 15the $erm "about." The term "about" is
used herein to providelliteral support foff the exact nunber that it
precedes, a%=wel sober—thal, digongar “bhe—oknapproxi matel y the nunber
that the term prig : I n determ ning whether a nunber is near to or
approximately a speCifically recited nunber, the near or approxi mating
unrecited nunber may be a nunber which, in the context in which it is
presented, provides the 20substantial equivalent of the specifically

reci ted nunmber. Unl ess defined otherwi se, all technical and scientific
terns usBd=lalyboh! G 6ariens osphemdaaithg as comonl y under st ood by one of
or di nar y g Kidily1 bi's 1416 cBftiardsSr RERN. Thka st GitbleRinRRIRNEG: arblrighanaEa any

dlikyl cf‘
met hods™ and mil terirals simlar or equi va'jl] ent to those described herein can

al so be tsedhydiovhpagiitaxsi e e hydrate sareef astd aBieoysrdaseraxel ALV AYAGHE
r eF” esen{t‘@%o\fewhérjeqﬁgl’)ﬁ\te'l?{%eta I{‘@g%ﬁé}f&h%%fa%ﬁmﬁg&ra{bo% dgmer i bed.

ubl I cat1ons an atents i's specification are herein
| ncor por anstadlcbg' thebélcempenalst is prasmohin arrdampduhﬂangln‘iglframﬂlbt@ Wo%pevent were

speci fi cg% W%ﬁaf?%"r?;?@v%g%%n %grggq%tgﬁlc% e incorporated by reference and

are inco rence sclose and descri be the

met hods aihid/setected #omahe graupcmnmmg@m symthbtm/\buls; Neghtalesm taopbersisar e
cite The C|t ubl.i cation is. or to the
Fi Ry aAraCarhBinaiBhs thef. £4° s Blake st of ixeieh i Biletoi Reb§hes on

i nvent i osil,icermeil, aanéamhe&aumtrtgl&o%daéea saoophprad b demvamnelnryereof tand of pri or

i nventi on. urthe dat es of

bl t d ff t f
e act uaim BB EHPe S eEE R PRy BB SiNF FRIEDEATIRT y contirmed.

It is noe@rdpérkeﬂts oter uwdo/mrvebﬂlea@dsum dshﬁhék@ﬁﬂ'ﬁd%ﬂn(ﬂ]m obthetthgarss ngul ar
forms "a", | ude plural referents unhtgss t he cont ext
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intended to serve as antecedent basis use of
component may comprise a non-ionic surfactant and in some instances the non-

ionic surfactant is polysorbate 80. In some some instances, the formulation further
includes a non-aqueous solvent component. In some instances, the non-aqueous
solvent component is present in an amount ranging from 0.1 to 75 % w/w, such as in
20 an amount ranging from 15 to 65 % w/w. In some instances, the non-aqueous
solvent component is selected from the group consisting of proplyene glycol,
glycerin, polyethylene glycol, and combinations thereof. In some instances, the

formulation further includes an organic acid component, e.g., a lactic acid/sodium



such exclusive termnology as "solely,"” "only" and the like in connection

with the 10recitation of claimelenents, or use of a "negative" limtation.
As wi ||l beoappa3esyw to those of skill in the art upon readiusgoiilos4sse
di scl osure, each of the individual enbodiments described and illustrated

herein has discrete conponents and features which nmay be readily separated
fromor conbined with the features of any of the other several enbodi nents
wi t hout departing fromthe scope 150r spirit of the present invention. Any
recited nmethod can be carried out in the order of events recited or in any
ot her or lhetateapponNent) WHICKHN IspmedastaREEs is IPReemé irf & REMUALTaNSNG fRT8, t he
pr o- emul aisqgsf%rw ations and enul sions prepared therefrom as well as
met hods Using the sane, are described first in 20 greater detail, followed
by a revi ew ohspasthoidbefiaventior pathaninalme kitsccoamrisyigy @ taxamP®ti ons and

enmul si on S I [ t i d f I . E

pro- vt arufToet By AR5, aadlsabied el 8nd o sbREES RebBAT 0 20T

pr o- esrul sistamcégrthultataneris deberiteartyy thesoramdas, the pro-enul sion fornul ati ons
are non-aqueous |iquid conpositions that, upon conbination with an agueous
medi um produce a taxane enul si gn. Th non- aqueous |iquid pro-enulsion
formul ati ons of enbodi nents of the ipvent®Bn include at | east a taxane, an
oi | conponent, a surfactant conpg ¢] optionally, a non- 30 aqueous
sol vent conponent. Taxane egl are diterpene conpounds. In
some instances, taxanes are cg ped by the formula: where: 5
R3 = alkyl of 1 to 6 carbong R4 = alkyl of 1 to 6 carbons or
phenyl. O interest are apgh whl as hydrates thereof,
e.g., nono, di,

O
Ra
where:
o .
H CH; H
N .
Ry = ;  CHjy o. N ,alkyl of 110 6
carbons or phenyl
CH,
Q ’
HO
OH
(o] 0
Ry=

09—, —tOH.or CHxCH:)] 09—  where x = 0-6

10 Rs= alkyl of 1 to 6 carbons or phenyl; and
R4 = alkyl of 1 to 6 carbons or phenyl. Taxanes of interest include, but are not limited
to: anhydrous paclitaxel or a hydrate thereof and anhydrous docetaxel or a hydrate

thereof, where in some instances the taxane is docetaxel trinydrate. In some



10tri, tetra and penta hydrates, etc. In certain enbodi nents, the taxane is
paclitaxel or docetaxel or a hydrate thereof, e.g., docetaxel trihydrate,
pacl i t axeWotnitmgosoat e, etc. Taxanes of interest al so i neCHAS201b084586 € not
limted to: 7-epitaxol, 7-acetyl taxol, 10- desacetyl-taxol,

10- desacetyl- 7-epi taxol, 7-xylosyltaxol, 10-desacetyl-7-glutaryltaxol,

7-N, N-di net hyl gl ycyl taxol, 7-L-al anyltaxol, SB-T-1011, etc. The taxane may
be present as a free base or salt. Pro-enulsion fornulations include an
effective anount of a taxane. By effective amount is neant a dosage

suf fi ci einstanseprteioll €ormpengaisis Peesanéiuan ameugt rangingHrasm O oie % ¥eW ul ar

br o} 1 T 21 8hdrPas ndfi. 810 864 Wk (ALBtinghntande iy vary depending on e
particul ar taxane e I'n certaln enbodi ments ranges from0.05 to
5% by wemgtstselmnemfram hDe@rwp Gonmﬁmg\nésgmthemldlls Negelablegplts ®cophgaispy

ht . ,
ort oot vara EETRMlo R BB oAT:E L e OBl SRS b PR b Wl sParie® o
enbods neail s:;orrpart,la tnaxieim otnaiﬁ(ﬂrpgiyxiendaxe[odaphbm Datierwastuvpmmeyeoit, and t he
ro-enul si o rmulatiqQn in an. a nt 5t050%w/ ch
gs 0.5 t?s"ggk?@?w%“e%ﬁ 'n#&"lﬁj'inﬁ nge% {1 g‘%’gt @F]egﬂ@'g 3N Ao |\rllvst:1gces
t he amuﬁ@mb@ﬁ‘é}ﬁ§dﬁﬁe®tﬁy@03’o Wwiw or R%s Véuth ssuehereth Bednicunts 6the/taxare. g 0.4

Lo Cary b Eanpasnis ifes By TEbni of lssr Rroind Bretarions: DasudACE et | ve

15amount cehpdesitiay@isenl indecahoxdratdihd el @ to SO LRI aHe surketinrent s,
docet axel or docetaxel trihydrate |sW§)resent in the pro-enulsion

f or mf at P%HPPWFHWWQF'%QPMOW‘F syrfastant; ana in $He 'Weééh‘i)”@“t 0 5% w w

and i ncl dicngrfichant & &r@é’t{r%te 80. In s&hé%oﬁfe%@t@hcéé‘ tﬁé‘%rﬁuﬁ%‘n@ﬁ“ur‘@h&”

formulations 1s an oil conponent made up of one or nore oils. Ols of

i nterest lnawepﬁmmawwalweat@@ppmré larﬁ@mm@rsmées Bhe nap=.qpeavs |inited

to: sinp 1 r rom

nat ur al " varei e bonBl i £hEber M 45 ancRRbtRbird Ryl 1 7Fs b 3k h

m xt ur esan Iaenoelof ranging feom S 10iB5s7ervely. reserae insidngesotieuran-aguenussy nt het ic.

I n cefta t 0 soybean
?%I i %@v%ﬁ%ﬂ?@%ﬁs ste"bfact r(t)r'nqﬁé gﬂﬁﬁ: cot?wlé Stlhé O?B gryemeoqﬁf)?c qsaf f1 ower

0| I gr aglgcesrae@otyethyl&feeglgedlydesornbnhatlcmsdnhareod hm sorhaungtarmasdtmst ers,

o o) Ryl R R PRebRSd Ko B Lol e Sl = o

docosahebalcm@oompanerd waitt ieisomedpstanhcesnioiptesenit th avameuat ranging fodmi nt er est
i ncl ude, 3)L{t limted to, liquid paraffins (e.g. oils derived from
n- al kanQ 3né’pﬂ‘[| thenic oils (e.g. oils based on cycl oal kanes), and

aromggic oi | saégects onhé u%nhaﬁﬁmnya wﬂﬂdd‘é%b&oﬂ!dﬁﬁ%ki@@ﬁéxan@@ﬁoor a
conbi nati on of nore than one of these types of oils e used. For

exanpl e, eRYIRONSREBHIRHRM %90 AS IRECTRAS Ve IPS 1R m?tgP%F%WPB?% i ncl ude

soybean @(brhbmmg' é’%xﬁhé a@@ﬁéém[)@hént é’éuﬁé&f@ht%&?@nﬁ heepPhon-Ghlicdus
enbodi nents i ncl ude soybean oi oltve oil, or conbinations thereof. Hi ghly

refined golventima rpannersuficiant lopeduesadaxans RroamyaioReli some instances,
the taxane is described by the formula:



Ols of interest also include tocopherols. Tocopherols are a famly of
natural 5 and synthetic conpounds, al so known by the generic nanes tocols
or VitamwoBotiatesepherol is the nost abundant and acti peTfuseon 0845861 s
cl ass of conpounds and it has the follow ng chem cal structure (Schenme I):
10 & her nenbers of this class include a-, p-, y-, and 8-tocotrienols, and
a-tocopherol derivatives such as tocopherol acetate, phosphate, succinate,
nitotinate and |linol eate. Any conveni ent tocopherol may be present, as
desired, including the specific tocopherols listed above. 150 1s of
interest also include polyol esters of nmediumchain fatty acids. The term
"pol yol esters of nmediumchain Ratty @cidsfy is intended to include esters
and m xed esters of glycerol, #nengl ycol or other open chain polyols
such as pol yet hyl ene gl ycol, i edi um chain fatty acids, e.g.,
where the acid has a chain le and 12 carbon atons. |In sone
i nstances, the polyol ester , n fatty acids are
triglycerides or diglyceridess0 atty acids, e.g., as may be
comercially avail abl e frnmnﬁhe - ‘ o coconut oil. Comnmercially
avai | abl e products @9f thi g desefilptijon aré sold under the trade nanes
"Mglyol" and "Captigx 300" WH chHér ¢ descriNged as having a typical
conposition of abodt 68% C8 f ad cid (caprfyli triglyceride and about
28% C10 fatty aciRa (capric) 25trig\yceride with mnor levels of C6 and Cl4
fatty acid triglycerides. In certaiRy enbodi nents, the oil conponent is 10 %
ww or less of the fornmulation. In sone instances, the amount of oil in the
pro-enuIsLon_fornuIation ranges fromO0.05 to 10% w w, such as 0.1 to 10%
or 0.1 t¥"8Fww, and including 0.5 to 5% ww or 5 to 10%w w. |n sone
i nstances, the anount of oil by weight is the sanme as the anount of taxane
by weight. Al so presentysin certain enbodi nents ot/‘he subj ect pro-emnul sion
formul ations 5is a surfgctant conpongiit, whitlch nf Iclude one or nore
sur f act ant sg,=Sur of interestiing udezlx an @ .ofvesugdf act ant t hat
can be used for formullati oys. Noni ol ¢ €0 faetdnt s of
i nterest include Iinitedﬂto,opol1-.;alkylene copol yner, and
qrs. Tn"sone enbodi mehts, the sorbitan -fatty acid
ester is a pol yoxyetyyl €ne serbitan fatty acid ester (e.g.,
10Pol yoxyet hyl ene sorBitan tristearate (Tyeen 65); Pol yoxyethylene sorbitan
trioleate (Tween 85); Pol yethyl ene glycol 400 nonost earate; Pol ysorbate 60;
(Tween 60) ;r,Pol yoxyet ryhene nonost ear e/%N%r' 4Q%3_Polysorbate 80 (Tween
80); Pol ysor bat e Tweeﬁ_ﬂdyngﬂd%%é%ﬁsor E%e“ﬁ *1aeen 20)) or sorbitan
fatty acid estersf# g., Sorbitan trioleate (Span 85); Sorbitan tristearate
(Span 65); Sorbitan sesquioleate 15(Arlacel 83); dyceryl nonostearate;
Sor bi tan nonool eate (Span 80); Sorbitan

5 Rs=alkyl of 1 to 6 carbons or phenyl; and

R4 = alkyl of 1 to 6 carbons or phenyl. Taxanes of interest include, but are not limited
to: anhydrous paclitaxel or a hydrate thereof and anhydrous docetaxel or a hydrate
thereof, where in some instances the taxane is docetaxel trihydrate. In some
instances, the oil component is present in an amount ranging from 0.1 to 10% w/w,

10 such as from 0.3 to 5% w/w. In some instances, the
oil is selected from the group consisting of synthetic oils, vegetable oils, tocopherols
and combinations thereof, e.g., the group consisting of soybean oil, olive oil, sesame
oil, corn oil, a medium chain triglyceride, a tocopherol or derivative thereof, and

combinations thereof. In some instances, the amounts of the taxane and oil

10



nonost earate (Span 60); Sorbitan nonopal mtate (Span 40); Sorbitan

nonol aurate (Span 20)). The anmount of surfacant in the pro-enulsion

formul at iwo 20|my139py. | n sone i nstances, the anount of ®orfisetians4ssa t he
pro-enul sion fornulation is 10 % w w or nore, such as 20 %ww or nore, 30
%ww or nore, 40 %w w or nore, or 20 45 %ww or nore. In some instances,
the anobunt of surfactant in the pro-emnulsion formulation ranges from 10 to
98% w w, such as 20 to 98% w w and including 30 to 98% ww, e.g., 45 to 98
%w w. In sone instances, the ampbunt of surfactant in the pro-emnul sion

f or nul at canperenjediffer b;n5800 vaoMsw/wchsa,scwh@rgirdlbetamn@a% Wetéxag\e 35 to
55 % w w, 9 % '
conbi natlgﬁeﬁaé)&@bﬂghtg%f?ﬁ?t gIglfol;:)pFq?é‘)oﬂ(,)olwe hd qune su%fn%Q aﬂﬁlyleYHag} e subj ect
pr o- emul smmporﬁ&m"mbwseohls amegmuamtyrangiag ffong10 to 3% Alewiwmsthenswtactardm 1/ 1000

to 1/5, such as . 1/100 to.1 1/.80 to t / 1/ 16, or
1735 o G9BBomSn Ay CorBist & nadiidiie baradan: afd Posdle Hshied (08ndR ¢ L ov

i nvens$ i olnfosurtaetant Cholgsorbatedt. &fjserod Soae metahcemmln@fwmm;atwhlfummray

i ncl ude ong or nore non-a 30sol vent s.” UEOL{ sol vent f

e oot MERERS a8 SRR e g o St e BEES Be PN e b oyt ene

gl ycol, p@lymtdayipgprentisyresertsniah a&ﬁ)uﬁEﬁi‘@ﬂlg #éH,0. 60075 smd/w sLRAGs iet C.
where in certain enbodi ments poly etw/l ene cols, when e oyed, have an

aver age ADPREOYNERNAIGIRMKD o070V é%%‘?m slasEsnthediqnsa e USri aceti n,

di et hyl sélﬁé}&%%%engisxgé@d#é@fromnhe@vd%r%@iuhgrbabﬁapl;fbr@glybdl acetani de or
a mixture thereof. The non-aqueous solvent, present, nmay be present in

varyi®g glveerumolyetrng glyedinand ﬁ@?ﬁ'ﬁéé@“?@ﬁ% f’?%‘?ﬁ‘@ 'QSt@QPe@O%eby wei ght,
such as % ng., 30 to
60 % 35?0?%]h R%mer\gﬁ%%sbmmedaﬂﬁ% e&nérgr%érﬁngtaar?glégw%ﬁgkggﬁ aqueous
sol vent, Iamtaémcpmegemt whigh lb@omesﬁancemlsmeMUhan BYoNE! FNCINGHEARMi s 70% or
| ess, sual&tgi%@%mpr | ess, 50% or |ess, 40%or |less, 30%or |ess or 20% or
Iess. Thé“combi’nation rati o by wei ght of t he 10oi | and t he non-aqueous
solvent in the ssmtq emboginmendsrol thieea nfedinonid, #id comsbining step pecwadn the sone

i nst 1/1 -

| nat ancolresne SLnerAee KB ElyreSf plfshetBrer i bR S a0 PRI Lqucous
sol vent cmgmmgfthem:a)aa{r@()ﬁllbOmbbﬁentssmﬂacamtﬂomnem an®nori-Af06ouso 1/6, 1/100
to 1/ 20, 1/ 30, t

p?o enul 89 ISPrP fVB 395’?9?8#&&/? |nn%m?d‘88 ﬂ“fﬁ?'a%ﬁggpqg%‘:‘%s%’gnmﬁoaiSH}“@‘%{‘n organi c
aci d conpenpaditisraindtnen uéga@nn@n\@mfmrmmeimaiadémuls:drscmmmmtm base (or
salt thereof?:, wherein in sone .inst the organic d conponent may

“ncl ude BIOGHES AtRANEPg-SIRASRNJaITURRON. 11 SER AR S 1 SeRFAUN o aci de of

I Nt ep@st corApisetthedulhtivg Qf@%iecar&ﬂdndeﬁfmmnﬁﬁéf tnaxenhﬂsubmactomml ude lactic
20acid, acetic acid, citri id, some i nst nce mprj?glporgam c acid

corrponenld“siaé‘cﬁs Itﬁetm%h%fttﬂr@édpﬁ‘ﬁ’f 'F%ﬁ:‘("@' @966%8691%1“ siQn Nt he
conponent includes both lactic acid and sodium | actate. In sone instances,
the lactic acid/sodium| actate conponent is present in an anount ranging

from about 0.3 to 3% ww 25 WNG TAXANE PRO- EMULSI ON
FORMULATI ONS 0- enul si on fo[ t| O@ﬁ maé 9 ed acFSIC;ndi ng to
any conveni erh‘O’bPBP%@éﬁ taxage pIRAMUSIRD 8nt reO;Pro Eq Py

pr o- esul Rir@dlaiBls PRIRDiaxae LAt 6l c@rﬂpdménmmuﬁadténmmmormt |and,duce t he
desi red pro-emnul sion. Accordlngly, an 30 anount of one or anes, one

or more BRYANallyFNEH-aAYRRLSER TSI CAMPONGR AlRPTBVIdRE ALe M EGnARES Vent <
may be corPLERY theIR)-emARMEN foPRBIatiohd, iaei el ad Kits mapdumeah@bm emul si on. The
conponents may be conbi ned in any conveni ent order. The conponents may be
conmbi nede@ulisiiyfopBulaEaN®nt tenperature, e.g., roomtenperature or el evated
tenperatures, such as tenperatures ranging from30 to 95 C, e.g., 50 to 60
C. Certain of the conponents may be conbined with each other, 5 and then
conbdthed wi t HBefnee hguresentimantinn iodesaribed in greatersigiaihdlis o ﬁﬁy be conbi ned
at subst mﬁéra‘ow thdiGn S ATorlb TR nbAFteAtL! AR dritbodifnikAdedenBedRayner s of
agitation, e. ring, sonication, C., In order to produce t

desired precursor
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enul si on. Depending on the particular preparation nethod, an aqueous
solvent, e.g., water, etc. may or nay not be enpl oyed during preparation of

t he pro- ewoI28i10139899conposi ti ons. I n one enbodi menPCTAISPII0ABFES Si ON | S
prepared w thout an aqueous solvent. In these enbodi nents, the conponents
of the pro-enulsion, e.g., taxane, oil, surfactant and non-aqueous sol vent,

are conbi ned, e.g., as described above, Were desired, heat may be enpl oyed
to facilitate m xing. This resultant pro-enulsion is 15translucent e.g., as
descri bed above. As indicated above, in sone instances, the

pr o- enul séanmpy.cpfmosrdeanary: Bivalsp to ke lunderstanskthet therfeeminetogy usedvent , e. g.
pure wat . WRLL IS prepared
Phat | ol gL bR oSSR ERcrdily bl 2 oFIERUPh A AR SR IO 4 ' <,

non- aquentended|to detlinttimg sireet thaisdopmoldh e poesens oivestion wilee lymtedr\anler etc.

In certa enbodi he initial enulsion conposition is clear. By clear
is nmeant Wgtaq%ggg%faé t%‘n is a translucent, if not transparent |iquid,
i.e.,5the |iowhere s rgegd efoiatliesAs pravided, itheundersiodd thategohdbieorenirgg not

ouiy, o Tt S P Y RP Rmlelia e e pieaf B B8Rl 7

pr ecur soptheAtise edWe R thed@ppak.antiNowé Tinit BSthaneege dndeansonpet staled a¥i ze of
osition ranges from3 to 70 n such a

the initjal nm and
i ncl udi nit efv?'B’r‘TgMa'Hﬁh'“Mﬁt Rd [ANGS. BPNERMPESSe %W@P'@s‘f‘eﬂwe@@?@sﬁ}?

enbodi ”Eﬂ%ﬁer%rn@ IbReL lirdits GﬂﬁBQébﬁw'aFPéPSrahbéé n@?@nd@&%ﬁeﬁ@y Se incfdedan ed bed
above have a particle size of 70nmor [ess, such as 50 nmor |ess,

i ncl Wi ngmateriangss aprgggre @'ﬁ%?ﬂ‘éﬁ’ﬂ@a%dm‘ﬁw thee@%e“t@@ pyRiest tP@8¥ and 15 nm
or |ess ved from
R L S e

pr o- enul &1 kath oRthediraits, sangest excluging @é\ea@cbﬁml ofghese insludgd émyts ag®alséni ent

pr ot ocol rncﬁdgm %He% @Hbl nation of pressure and/or tenperature

nodul ati on, S0Ch'&s I hg. The preparation nmethods can be carried
out at room tG@entain aamgees are pa¢sentecchgremavith suinevieal vahseas beingrptesaged ayur e.

S i fi L f " a - ded
ek SUBIATRLARAR" TBRAT kaf 05,0585 KB, DO RURE O SRS e o1 o
%p-ﬁnﬁleﬁamn?mjaebmalt ﬂ@dmédeelalsdwEll 'asndinutnmettlthatlosagarmomta:ﬁn@nmamlg : vi al ,

1 C 0o} ds Sl on _an eeps | sterile auri sni st or age,
And hanaihE SRR el Pieaeies, & FeRaTini e Fheier fiiniis e can be
passed tﬁusmughmaaelwtwébmb@uy retited hmmbég tieé hé®ror apploximatifg antecﬂtedmydr ophilic
filter) which has a sufficient

t t
Vi ruses. MAESTISBRY RE A MORHEER R ne SontEx B i 5 RRSRE ROl dof

cont 29 neéuﬂsk‘a?mlal équlﬁ@dntt& th@bﬁe&hﬁuw&@mﬂmw formulation. Nearly all
pharmaceutical vials are made of clear (1:1 ass, which all ows several
é

advant ages, iPSRIAREF AhaMises @ dechrinal nd ShRientilic lesms ¥sar igrein haxdisur e

that it ing sakid r'ne!aﬁmg a%'c%@rﬂnoﬁl?ﬂn@éﬁs?dlﬂ byZ 6k o Grdir®) skiFethelit & M when it
is ready for use) the container itself (to ensure that it does not

have a hwhiehithis inveatian Pﬁ'oaﬁé AJthough apy Inethogihaadh m%waiSjSér@t@aroal ze or
destroy é&LE\Fdlér‘ntttM Msécﬁ&cﬁﬂﬁ%ﬂé@% EizfdJSI)so b¥aideQus ﬂ‘ié’BF‘a%uﬁé oP fuﬁ@%?u“ cal
vials are known er via

s can be sealed wt ber”or plastic
pl ug?s t hte prgseant anweoupra rapieseeiative illisleative methiods @lﬂghé@ieflﬁllscaﬁg Rowhe rubber
seal . Al g E %(?:Iy, a singl e-chanber vial can 20be nmade of a brittle and
easily brea abl'e material, inside a sealed bag that can contain an aqueous
sol ution (sudAl mﬁ)hpalymsoamgpatahtssﬁbﬁ imethos sweailé)aitioosaee betein incarparatedn

i nt raveng will release
s cont OhRBREE BER SR ingigubiHuBicaBR Hipalednard SBEERERY arfq &
enbodi neintisidubiyindivatdzbio be mkerporated by reference and are mcorporated hereln by

30 reference to disclose and describe the methods and/or materials in connection with

which the publications are cited. The citation of any publication is for its disclosure
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anal ogous structures, e.g., as described in Published United States
Application 25 Publication No. 20030099674 and U.S. Patent no. 4,781, 354
may be empDayHAL3ISPAXANE PRODUCT EMULSI ON FORMULATI ONS ARDTNISIHODS!IS&F USE
Fol | owm ng preparation of the pro-emulsion fornulation, e.g., as described
30 above, at the tine of desired adm nistration to a subject, a dosage
anount of the pro-enul sion may be conbined with an aqueous nediumto
prepare a product enulsion fornmulation that is suitable for use. The
dosage ampunt of the pro-emulsjon formulation may be conbined with any

sui t abl epa@m@dne fl&mﬁaﬁmanﬂrﬁé\eéldamlév@@nﬁﬁue@ﬁﬁ apfadmisseethat thepiggent but are
not 11 m [ ednfich isHeh @hﬁ’t&! #te su{:ﬁg ﬁ{)n B?Rnr!u@(ﬁ%t'op v(amc(ﬁs tsal I nes,

t ransfusion sol utions, ogl ca tions, etc 0
pr o- enul §bdherg Hiegdates gt:mtﬁlcan@wpw)wdedtm@y eerpiiftﬁy@mi fegum Ihegaqwelpar ation of the

500, suchUEiea Y AR R e dpello SEIARBrBRRAPL AR RS, O30 ) 10 - some

i nst afices, t hiisdusted thanasinsedifierpincarehinltbe appémﬂeunlalmsothet $iagulasfarmsbi ned

with the.aquleous di.um ranges_ from 100 to 200 u to 600g and
the amoui o1 ebans OACHE T RS BnlbSs die eetnaf P RI<i8Bsge. anount
ranges f otbmvme@ It (s fl2oér mited shat thesladddniag tﬁlﬂ}aﬁtd toltveledauhisy optsoral epar ed

fromthe - n,f.or Iatlons ar uid prepara ns that are
suspens: BTGt AR U PR eBent S fnhdadig hents &% RREREIedaels TBhuEF 8bcond
liquid wslidh M|mettleanfnoufgty ds ‘golet), Wiohly” and trﬁa Kke ihrtomaeétnwigiriedi ment s,
t he 15product e%lm ons prepared from%ao emul sion fornul ati ons of the

i nveh?i offCHRUCLAhFlAIMBIEMSNSHOF U At dategativaslimitationsr mul ati ons are

emul sions, 't hxywar@e awéruﬁee tRésd wps,wnrrmtﬁ@bhheoheegdmg ltlﬂ@b%'&dﬁm@) f1uids,
where one fluid (e an oil or water) (t di spersed phase) is dlspersed

in the o?ﬁ‘é‘r‘)fﬂh@l"&ﬂ"('@u@ emQQﬁ’ém@ﬂ'ﬁéieS@'f'bQ%@nQ)I"IJST('.’)@teM?éQ”) hag KésCERIRL | nuous
phase). i ter,
et adi ng JRiRrRs aRd §5los it e e 3aPscParales M of BRYERcrHEat

pr oduct res ohany aicthaéher sexgeahembadinagnts whputr@namrw %metaetsgme

conpenen

embody moo) SR E PR Pina Sk PEBRGRL BB e oBRRAR Brder, 1
emul si onof eveats reaiigd ocirany éthenardet whichpatagitally ipgesitle. i . e., the liquid is
pellucid. As such, the emulsion is not 25cloudy, e.g., as a suspension nmay
appear. Further details regarding the product enul sions that nay be

pr epar ed fronlntthefdllawa'rweqmlone,rtbépi@emﬂmufwmmatlaneapd@mitdsa'dnd;)el ow. In
sone |nstrances t g artlclI Slzﬁfcﬁf t he tfhl nal emul gl on. rgq?etsl from3 to 70
nm suchpfga?)eq 89 mnagnv&e ﬁuf' QNS A &% ﬁs%?e 215 nm Of

i Nt ee@st gieater elctal, fbll@W@d@y@fﬁvibvﬁbﬁnBﬂmduttér Erepasnging ﬂrbéﬁmtﬂﬁnencl ear (e.g.
as 30 de C“Bﬁd abo ave rt| | e S|ZO%J 5{98 | ess, such as 50
nmor-le §m“ BP%GP "?ﬁ‘ﬁ G‘ISVY 'ﬁsﬁ ARy chiied ?"’l"é%‘éonszo nmor |ess
and 15 nm or |ess. In sone |nstances any difference in particle size

bet ween the pro and E)roduct emul sions is mnimal, such that the particle

si zes i nTPHAERRO-EMHLIPNHGBRMUBMIPNS ons are substantial |y the same. In sone
i nst ances, any difference in particle size between the pro and product

emulsions is 30 nmor |less, such as 20 nmor |ess, 10
25 Aspects of the invention include taxane pro-emulsion formulations. In some

instances, the pro-emulsion formulations are non-aqueous liquid compositions that,

. upon combination with an a'queous medium, produce a taxane emulsion. The non-
aqueous liquid pro-emulsion formulations of embodiments of the invention include at
least a taxane, an oil component, a surfactant component and, optionally, a non-

30 aqueous solvent component.
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5nmor less, 5 nmor less, 4 nmor less, 3 nmor less, 2 nmor |ess,
including 1 nmor |ess. Where desired, the pro-emul sion fornulation
may be stwoediifieessa period of time prior to conbi nati onParius2eih@3&gaeous
medium This storage tinme of the pro-enul sion conposition may vary, where
storage tines may be 1 year or nore, such 10 as 2 years or nore, including
3 years or nore. Wile the storage conditions may vary, in certain

i nstances the storage conditions are characterized by a tenperature ranging
from5 to 60 C, e.g., 5 C such as 8 to 40 C, e.g., 25 C. The activity of
t he taxane acfaweégzémtet@t Brecditarnene RIPPOLYASh N Sarae ingtansesi Gdanesich t hat
the pro rage stable. As such, the activity of
t he taxaﬁe@éloztll ve é%égﬁ%é?9§t e'%rr@%%nstl tuted product emul si on fol | owi ng
storage is substantially the same as that in the precursor enulsion prior
to being dried, where the magni Rude op angudi fference in activity between
the precursor and final emulsion may 'Hlp % or |ess, such as 10 % or

| ess, including 5 % or |ess, 4 syred according to HPLC perfornmed
as summarized in the foll owi ngft erent Wavel ength UV =230nm

Col um MERCK Li chrospher RP-Z3! brmL ( ODSt ype) Col umm
tenperature 402C Mbil e phaze 08/ 35vol ./ 0 Sanpl e vol une 20pl
Measurenent tinme PAC 13 nil/GHIOC 3 P reference PAC butyl

benzoate 0. 1ng/ m i soenty : u 1ng/ mL 20
% Rq
o W

where:

CH, u

L .alkylof 1t0 6
carbons or phenyl
O By
HO
©/‘ko—,— —COH, or CHA(CHy){ O-y— where x = 0-6

Rs = alkyl of 1 to 6 carbons or phenyl; and

A—-

R4 = alkyl of 1 to 6 carbons or phenyl.
Of interest are anhydrous taxanes as well as hydrates thereof, e.g., mono, di,
10 tri, tetra and penta hydrates, etc. In certain embodiments, the taxane is paclitaxel or
docetaxel or a hydrate thereof, e.g., docetaxel trihydrate, paclitaxel trihydrate, etc.
Taxanes of interest also include, but are not limited to: 7-epitaxol, 7-acetyl taxol, 10-
desacetyl-taxol, 10-desacetyl-7-epitaxol, 7-xylosyltaxol, 10-desacetyl-7-glutaryltaxol,
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The conbi nation protocol may vary, where agitation nmay be enpl oyed, e.g.,
by stirring, by kneading a bag that includes both the enul sion and the
aqueous mwoi2ony13e89¢. The product taxane enul si on for nul &Cirarsgotatssar e
produced upon 25reconstitution of the pro-emulsion formulation with the
aqueous nedi um can have a physiologically acceptable pH In certain

enbodi nents, the pH of the emulsion fornulations ranges from2.5 to 8, such
as from3 to 7, including from3.5 to 6. The product taxane emul sion

fornmul ati ons are clear fornulations. The concentration of the taxane in the
product é’rNst(iiim?tMglymdﬁayO' Vdn@angtaxnl,ﬁﬁﬂ-wﬂoqtc@heéawarmaob% to 10

nmg/ m H@gep@ #eebe Met hods of using the product taxane
enul sion | ons 1 nc e adm ni stering an effective anount of the

t axane enul si Bro- émutadraft)rroulatlonsamshubp@mteffectlm dmounbofta taxaneBy subj ect for

eaot o Slpareatit s MERALEBbsagloyliERotreads st RTCETEM S i th
10t hes comntitiiticonofadeliLilae praligerhtien. Shlej effzictiveramvantoftpx@ssinap varyd anel i orati on
are used in a broagﬂepg@e to, refer t atdaw?lst a red%ﬁtlon i,n_the magnitude

of a par fRE4ing gn ﬁﬂ%ﬁxa%gw HeqTRn EBRAPTTHNS 9SS tr eat ed,
such as pam.0%% 5%:@;: weighatsiientas . sm 5 B by desgHe iahd atdl@difg OIBI0e3% g
condition |s co | et el y inhibited, qﬂ preventedfro a Beegfj @ﬁ

st opped, W&yt ”tcéFtﬁin %%p'mgut:%htfterﬁp ShgsiopdpErylatiRnsiBelyng ap edeptg ences
the Condhﬁiogﬁt ofASachidkBI or gRAMaXBNih | dtatel e sel@h niicRiRek ks NBaditkkelBNagi ng a
condi ti on. practicing the nmethods, the enul sion fornulations discl osed

her eil® caﬁC'E@(%HF&HfE&?éﬁ PRRSERD e Pe-e@ulsipnfogpiatien in &5 amoypLiNgIng|
admi ni st gty (Pgs té 5. O%WM %ﬂﬂ?ﬁ'sﬁ GERE5 PR W% ﬁn@r&tmo tshats eehimers a
or mu t he ec

quantity of the emulsion lation to 20 ., a patient
suf f er i nyhereoimseMmseinstanges preoampentaanges WeHchs éo SWo a//wOiuC@ aft Rettot han the

i gest|v8 gof Al o EXYIPIP2 590 wRRLLQL ke A0k AAGAGAT B ler sbitl ar e not

limted ar injecti I ntravenous 1 njec transder mal
absor pt i eh. Inrceahst ¢érobodimedts, tie pnok@nulswndermuiamrmmgldder@nt@fecpm ent er al

adm n st i The
amount  oP el eBlasehb adeSel TpeesBE, 1 ol hE, YoRBkEfor. 01 1oy
vary depdocbtaxe! tihyairateridpreseht ingbé prcserrmu;ndm Mmphﬂloem as pewunt cagingat ur e of
conditio of taxa cLi o 398 r n.enbodi nents, the
vol ulmeI on@&ﬁ i‘? Sﬁ ieeS )E’icg aég)nﬂﬁvg{%‘g a'?%' %g‘% IE?%’/ (V‘éhge :‘rom 100 to
1800 m, sughAlas p2éderit in ﬁ\@CbrMemd&iengdrhmlailiifesrisgﬂao\oﬂrcgmoa?ntdnadewpla?f:nﬁ is
adni ni stered m r in .h to r, as. fro t 0 r.
Posnges. S0 S6TOH Ot darereuaeib sinbging b Atseobb e rtinalld el so
varypor apgt lmﬁtddlosgui’fﬁalé riﬁaélru‘eeﬁea Ihp:@llsZébrhgeWBndmtﬁlét@e deHedd gsnf rom 50 to
300 ng/ n2 tain enbodi nent s, j ect nethods, i nc& ude a

di agnost Pétuﬁ'éfﬁgetlaﬁlﬁ Q/'| %I‘LFbiaé Fragpaksel %ﬁda@t‘ro%@d“%rﬂéa" B mﬁ‘t‘r'féédh%’ﬁo he

subj ect gREROHS dits iy @@Ma@%wwgnmgm@t},ﬁﬁ@nc I n addition, individuals my
be known to be in need of the subject nethods, e.g., they are suffering

from a t ar getIndiestaisembedimants thg eil fcludsscleyt) '&PQF“’BH‘QQ fof syRerp Ol P1v€ase,
prior tOoins%‘ééﬂn%'dlgcéélsr SiHRbRFSIl, FRERGCSH, sQﬂ%%?%hsgrQbe agsgeament of target
condition can ormed using any conveni ent diagnostic protocol .
25 eucalyptus oul medium-chain fatty acid esters, low-chain fatty acid esters, and the
like. Animal oils and fat of interest include, but are not limited to, cod-liver oil, seal
oil, sardine oil, docosahexiaenoic acid, and eicosapentaenoic acid. Mineral oils of
interest include, but are not limited to, liquid paraffins (e.g. oils derived from n-
alkanes), naphthenic oils (e.g. oils based on cycloalkanes), and aromatic oils (e.g. oil
30 based on aromatic hydrocarbons). One or a combination of more than one of these

types of oils can be used. For example, some embodiments of the subject emulsion

15



Met hods of the invention may further include assessing the efficacy of the
treatnment protocol that includes adm nistration of the taxane enul sion
fornul at iwo.200(139898essi ng the efficacy of treatnment mayPb@/Usesfiossmee usi ng
any conveni ent protocol. Taxane enul sion fornmul ati ons of the
invention may be admnistered to a variety of different types of subjects.
Subj ects of interest include, but are not limted to: mammals, both human
and non-human, including the orders carnivore (e.g., 15 dogs and cats),
rodentia (e.g., mce, guinea pigs, and rats), |agonorpha (e.g. rabbits) and
pri mat esqu@ué.t',onﬁuwhr@, sayhean ailzalwe oilasrEamseib s combinatieps Heie@nbodi nent s,
the subj %esr’erﬁ)&irr\eﬁl%tihgmés%ﬁfe%nmﬂn&%'oil, or comgf?\aﬂ@ﬁﬁh@r&fnﬂigwt her to
adnministéer the emulsion to a particular given subject, care w Il "be taken
t o ensur eefinpdtoils had fats g amployeddn netaio@embogimentsat ed for 20 that subject.

As such, synp : ubj 0 t
adm ni strati o(?ﬁ)%& 'ﬁ {%‘E%E‘rﬁlj oséﬁgﬁﬁ\%tqugfol%ﬁgtﬁéﬁvg?,ss%rge ftééﬁllysd?t% }autralout wei gh
any bgnetnd syrthétid borhpamdss also knmewnbyakie genelidTharéy tétols or VitarfineE. subj ect
emul sion formul ations and nethods fipnd use in .a variety of a Iigetltions,
" ncl udi nipeoRRerof s beraRst apURdzsy b acth foamiotdhis clars PP mPRHTGE 819 fer at i ve
di sease gadHel toMeing eBbMidarEtridtald (SRhafieMp di seases that may be treated
Wi th conpositions o? the invention include, but are not limted to:
carci nomas, nyel omas, 30neurobl astomas, or sarconmas, of the brain, breast,
| ung, colon, prostate or ovaries, as well as |eukem as or |ynphonas.
Speci fic disease corfditions of interest include, but are not limted to,
human ovari anfgoance breast cancer, malignant |ynphona, |ung cancer,
mel anonma, and Kap sarcpma. K TS |5 Aljso provided are kits that
()
DYECt

find use in pract dlabove. For
exanple, kits fao e a quantity of
t he pro-emnul sion forjrmul ati on, present in unit dosages, e.g., vials, or a
mul ti-dosage format. As such, in certain enbodinents, the kits may include
one ?@ 10nmore unit dosages (e.g., vials) of the pro-enulsion fornulation.
The rm"unit dosage", as used herein, refers to physically discrete units
sui t abl eQ#ferumérhbéns of @58 @RS s firludeiag -, an damd b-1wd otrsey|s Gingl, o-&op heri t
containin%'a_predeternined quantity of the subject pro-emulsign formnulation

cal cul at & i‘iaﬁv%s%%pcgﬁf‘?ﬁ%?%?%t BhRFRIRIR SUCHBA S IPHRIRAPECt . The

amount  ofindlétite URhy coiRRREMt WcopRBrod Hidlyasd preBbihts ko AedinddlimBlidihg @fe depends on
various factors, such as the particular active agent enpl oyed, the effect

to be achresiEdocenierolrdsiadaa€odynani cs associated with the active agent
in the subj echys J)ﬂnbé‘?e%stt ﬁiﬁcﬁﬂ@%k@?@ét@rs SihRediLbrscHERY fdtfydcitte Thesi ngl e

mul ti-dosage anmount o e enulsion fornulation. . .
term "polyol esters of medium chain fatty acids" is intended to include esters and

mixed esters of glycerol, propylene glycol or other open chain polyols such as
polyethylene glycol, reacted with medium chain fatty acids, e.g., where the acid has
a chain length between 6 and 12 carbon atoms. In some instances, the polyol esters
20 of medium chain fatty acids are triglycerides or diglycerides of the Cg -C fatty acids,
e.g., as may be commercially available from the fractionation of coconut oil.
Commercially available products of this description are sold under the trade names
"Miglyol" and "Captex 300" which are described as having a typical composition of
about 68% Cg fatty acid (caprylic) triglyceride and about 28% C fatty acid (capric)
25  triglyceride with minor levels of Cg and Ci4 fatty acid triglycerides.
In certain embodiments, the oil component is 10 % w/w or less of the

formulation. In some instances, the amount of oil in the pro-emulsion formulation
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In certain enbodi nents, the kits may further include an anount of an 20
aqueous nedium suitable for use in reconstitution of the production taxane
enul si on.woheliages®ous nmedi um nmay be any conveni ent aque®d3/usedilossssuch as
descri bed above, present in any suitable container, e.g., an IV bag. In
addition to the above conponents, the subject kits may further include
instructions for practicing the subject nethods. These instructions may be
present in 25the subject kits in a variety of forns, one or nore of which
may be present in the kit. One formin which these instructions may be
present ranges fiom A108doi 18Fewiut sush asr0.4 te 10 Yt &1 fe8Yuwiverandipdudiage, e. g.

one or g, @°ﬁ9\ﬁ\§.09f5 BARSE WAR. IWYGHIE ﬁ\gﬁtnwg,%é@fﬂ?%ﬂt i)fsoipﬁl}’ ReRMt id tRet e
packagi ng of the it, I'n a package insert, €tc. e Instructions nmay be
present eama asdhpatreunt ebidadhebymeignty e.g., diskette, CD, 30DVD, etc., on

whi ch the inf ti h : ' j - t

2 ebsi to, wiikeh Phag el b SpRheR oL Mo it BHE R ERF T RImBGIBRE o 27
a renpveid ssdréactditivempooert which map dncdude eneposeibte surtanthmuySdréadtards uded i n
the kits., The foll ow I forth t ' th f
7S, ot SRR A SR GReeB R ol 5L PeRf b PuBANEEE, e,
how t o ngtmurItigns SNodibeic BUASEANts dTVMBEds hcludidbar &remet limiteetsled to limt

t he scop at the inventor ard as their

e of r i i nvention nor. are they
i nt endedPP¥O¥¥ i%'@n‘foﬂol%‘ﬂert ﬁ@géQ ak P EFISHS- PéOQ‘Iele’BPOC['Wéng%Iy
exper i MeHeSshifdrofaip dcidddier i 2 puhckybRfndtdroilan fafty uEr dtaieagy W th
respect to nunbers used (e.g. anmpunts, tenperature, etc.) but sone 10
expel? neRpPxyathdere sorditasdisdedraiss(Tarram &) hBolyexysimtieane sypitayiiqieate
i ndi cate i Lgh r i is wei ght
aver age ﬁ%ﬁégﬁ?% pﬁ%’ Fgﬁ[ﬁt%é fag? E‘?%r@étsé/%?%@dgglryg?g% %ue%?l (Wgﬁ’ g Tgogfnd
pr essur ePolyoxyetoylene aronasieasatadMyd 49EXEEaENE A0 (T3ieepf9)i Pelyegrbate

Soybean O bl HOR R FobERide Bl FRiben )8 ol el ol RKRS (0% o
pl aced i Boitan3ideate (Bpak &5); Sthbitdretistaaratad Sheatell Saubikpoesaideaie
The. Bbakl ARALe Oh v SRR el sElTRR e e labu BER RSl SOV TR ot
60QC. Thmonosteardts (Sgare60)giSodsitath mohdpamhaighSpped0);rBocbitar{ B1000Gupatex 5
T A T e
16g of psepylimendgsy thel ameurst df Berfactddeid the ptdiesutsion iroolatidhés €ogb si on was
oo oL aehs R ATk Shrb oo o e M B P R, TS0 0,
aroupgl 448wt Wk br e 06¥oaid Bstiptes,ahe @mbnh g atdthantiie trRGdrd-emulsion
formulation ranges from 10 to 98% w/w, such as 20 to 98% w/w and including 30 to
98% w/w, e.g., 45 to 98 % w/w. In some instances, the amount of surfactant in the
pro-emulsion formulation ranges from 30 to 70% w/w, such as 30 to 60% w/w, e.g.,
35 to 55 % w/w, and including 30 to 50% w/w, e.g., 30 to 40 % w/w. The
25 combination ratio by weight of the oil and the surfactant in the subject pro-emulsion
formulations may vary, ranging in some instances from 1/1000 to 1/5, such as 1/100
to 1/8, 1/80 to 1/10, 1/50 to 1/16, 1/40 to 1/16, or 1/35 to 1/20.
In some instances, pro-emulsion formulations of the invention further include
a non-aqueous solvent component, which may include one or more non-aqueous
30 solvents. Non-aqueous solvents of interest include, but are not limited to: propylene
glycol, polypropylene glycol, polyethylene glycol (such as PEG300, 400, 600, 800,
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30The resultant solution was poured into each 50 m vial tube while

appl ying nitrogen and the tube was seal ed. H gh-pressure steam
sterilizavoani(iB20QC x 10mi n.) was then applied. In a ecears2010085860 m of
this solution was taken fromthe vial and poured into a 200nl flask. The
wat er was renoved by evaporation at 609C to obtain a non-aqueous
conposition. 362ng of the resultant non-aqueous conposition was then placed
into a test 5 tube. 2mlL of pure water were added and the tube was shaken by
hand for about 10 seconds to obtain a clear solution. Wen the particle

si ze was 108G =ic.cvheieinaepain ¢robedigients phlyathylene glysoksnwiign gmptoyedght

e AR SRR MR A A 0851085, GleGShARE TS e 1LY
turni ng dinethyllisosodsidacglpamisrof, propyldregeborrdte poimethyl @cetaenid@nr aqueous
Eomm oS! oSSR B o, M B P e L™
15Tab$ e dmbahts, an@ irBsdMinigandeglraftfss floPAQ fo GG b3 Wéght] sGEH &S n81o Soybean
ol 1 SOy obighitand including 20 to 65% by weight, e.g., 30 o 60 %, 35 to 55%, or
40-50% by weight. In some instances, the non-aqueous solvent, when present, may
be present in an amount by weight that is 70% or less, such as 60% or less, 50% or
less, 40% or less, 30% or less or 20% or less. The combination ratio by weight of the
10 oil and the non-aqueous solvent in the subject pro-emulsion formulations may vary,
and in some instances is 1/1000 or greater, such as 1/200 or greater. In some
instances, the combination ratio by weight of the oil and the non-aqueous solvent
ranges from 1/200 to 1/2, such as 1/100 to 1/2, 1/100 to 1/6, 1/100 to 1/20, 1/80 to
1/30, or 1/60 to 1/40.
15 In some instances, the pro-emulsion formulation may include an organic acid
component. An organic acid component may include an organic acid and/or its
conjugate base (or salt thereof), wherein in some instances the organic acid
component may include an organic acid and a salt of its conjugate base. Organic
acids of interest upon which the organic acid component may be based include lactic
20 acid, acetic acid, citric acid, etc. In some instances, the organic acid component is a
lactic acid/sodium lactate component, such that the component includes both lactic
acid and sodium lactate. In some instances, the lactic acid/sodium lactate

component is present in an amount ranging from about 0.3 to 3% w/w.
25  METHODS OF PREPARING TAXANE PRO-EMULSION FORMULATIONS

Pro-emulsion formulations may be prepared according to any convenient
protocol. As such, the components of the desired pro-emulsion may be combined
under conditions sufficient to produce the desired pro-emulsion. Accordingly, an

30 amount of one or more taxanes, one or more oils, one or more surfactants and one

or more non-aqueous solvents may be combined under conditions sufficient to
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Soybean oil 2 Soybean oil 1 Surfactant [ng] Pol ysorbate 80 Pol ysorbate 80
Pol ysor bate 100 Pol ysorbate 80 Non- AQueous sol vent [ng] PG 100 G.Y122 PGl22
PGB0 Bef owe20m/1Gp89n) 8.1 9.3 9.6 9.7 After cp [nm 11. 4PCo/US2012/034586

produce a pro-emulsion. The components may be combined in any convenient
order. The components may be combined at any convenient temperature, e.g., room
temperature or elevated temperatures, such as temperatures ranging from 30 to 95
°C, e.g., 50 to 60 °C. Certain of the components may be combined with each other,
5 and then combined with the agueous medium, or all of the components may be
combined at substantially the same time. Combination may include various manners
of agitation, e.g., stirring, sonication, etc., in order to produce the desired precursor
emulsion. Depending on the particular preparation method, an aqueous solvent,
e.g., water, etc. may or may not be employed during preparation of the pro-emulsion
10 compositions.

In one embodiment, a pro-emulsion is prepared without an aqueous solvent.

- In these embodiments, the components of the pro-emulsion, e.g., taxane, oll,
surfactant and non-aqueous solvent, are combined, e.g., as described above, Where
desired, heat may be employed to facilitate mixing.'This resultant pro-emulsion is

15 translucent e.g., as described above.

As indicated above, in some instances, the pro-emulsion preparation protocol
includes use of an aqueous solvent, e.g., pure water. In these instances, an initial
emulsion composition is prepared that includes a taxane, an oil component, a
surfactant component, a non-aquedus solvent component and an aqueous solvent,

20 e.g., water, etc. In certain embodiments, the initial emulsion composition is clear. By
clear is meant that the emulsion is a translucent, if not transparent liquid, i.e., the
liquid is pellucid. As such, the initial preparation is not cloudy, e.g., as a suspension
may appear. Further details regarding the pro emulsions that may be prepared from
the taxane initial composition precursors are provided below. In some instances, the

25 particle size of the initial composition ranges from 3 to 70 nm, such as 5 to 50 nm
and including 7 to 30 nm, such as 8 to 15 nm. Of interest in certain embodiments are
initial compositions that are clear (e.g., as described above) and have a particle size
of 70nm or less, such as 50 nm or less, including 30 nm or less, including 25 nm or
less, 20 nm or less and 15 nm or less. In these embodiments, as a final step, water

30 may be removed from the initial emulsion composition to produce a final, non-

aqueous pro-emulsion. Removal of water may be accomplished using any
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10.9 Lot. 56 78 9 Drug [ng] PAC1 PAC1 PAC1 PAC1 PAC 1 QI Erni
Soybean oil 1 Soybean oil 1 Soybean oil 1 MCT1 VEl1 Surfactant [ng]
Pol ysor bawe 2Polnssep bat e PCT/US2011/034586

10

15

20

25

30

convenient protocol, e.g., via a combination of pressure and/or temperature
modulation, such as heating.

The preparation methods can be carried out at room temperature or at a
temperature lower than room temperature. Specific examples of protocols for

preparing pro- emulsions are provided in the Experimental section, below.

Where desired, an amount of the pro-emulsion may be loaded into an
individual dosage container, e.g., vial, which holds the pro-emulsion and keeps it
stefile during shipping, storage, and handling. Before or during the loading stage, the
pro-emulsion can be passed through a sub-micron sterilizing filter, e.g., 2 0.2
hydrophilic filter) which has a sufficiently small pore size to remove any bacteria or
viruses. As used herein, the term "vial" refers to any stiff-walled container that is
used to hold the pro-emulsion formulation. Nearly all pharmaceutical vials are made
of clear glass, which allows several advantages, including visual inspection of the
enclosed drug (to ensure that it is still in a clean, non-caramelized, non-collapsed
form, when it is ready for use) and of the container itself (to ensure that it does not
have a hairline crack in one of the walls, which could jeopardize or destroy sterility of
the enclosed drug). Various types of pharmaceutical vials are known. Single-
chamber vials can be sealed with rubber or plastic plugs that will allow a hypodermic
needle to be pushed through the rubber seal. Alternately, a single-chamber vial can
be made of a brittle and easily breakable material, inside a sealed bag that can
contain an aqueous solution (such as physiological saline or a dextrose solution, in
an intravenous infusion bag); if this type of vial is broken, it will release its contents
into the still-sealed bag, for mixing. in yet other embodiments, two-chamber vials or
analogous structures, e.g., as described in Published United States Application
Publication No. 20030099674 and U.S. Patent no. 4,781,354 may be employed.

TAXANE PRODUCT EMULSION FORMULATIONS AND METHODS OF USE
Following preparation of the pro-emulsion formulation, e.g., as described

above, at the time of desired administration to a subject, a dosage amount of the

pro-emulsion may be combined with an aqueous medium to prepare a product
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emulsion formulation that is suitable for use. The dosage amount of the pro-
emulsion formulation may be combined with any suitable aqueous medium, where
aqueous mediums of inierest include, but are not limited to: deinionized water, USP
water for injection (WFI), salines, transfusion solutions, physiological solutions, etc.
The liquids to pro-emulsion (high viscous liquid) ratio employed during preparation
of the product emulsion may vary, and in certain embodiments ranges from 0.5 to
300, such as 1 to 100, 2 to 50 or 2 to 20, and including 2 to 10. In some instances,
the dosage amount of pro-emulsion formulation that is combined with the aqueous
medium ranges from 100 to 1200g, such as 300 to 600g and the amount of aqueous
medium that is combined with the dosage amount ranges from 100 to 1200 ml, such
as 250 to 600 mi. '

The emulsions prepared from the pro-emulsion formulations are liquid
preparations that are a suspension of small particles (i.e., globules) of one liquid in a
second liquid with which the first liquid will not mix. In certain embodiments, the
product emulsions prepared from pro-emulsion formulations of the invention are
emulsions of oil and water. As the formulations are emulsions, they are mixtures of
two immiscible (e.g., unblendable) fluids, where one fluid (e.g., an oil or water) (the
dispersed phase) is dispersed in the other fluid (e.g., the other of the oil or water)
(the continuous phase). The water present in the emulsions may be any convenient
water, including deinionized water, USP water for injection (WFI), etc..

The product emulsions include a taxane, an oil component, a surfactant
component, a non-aqueous solvent component and water. In certain embodiments,
the product emulsions are clear. By clear is meant that the emulsion is a translucent,
if not transparent liquid, i.e., the liquid is pellucid. As such, the emulsion is not
cloudy, e.g., as a suspension may appear. Further details regarding the product
emulsions that may be prepared from the taxane pro-emulsion precursors are
provided below. In some instances, the particle size of the final emulsion ranges
from 3 to 70 nm, such as 5 to 50 nm and including 7 to 30 nm, such as 8 to 15 nm.
Of interest in certain embodiments are product emulsions that are clear (e.g., as
described above) and have a particle size of 70nm or less, such as 50 nm or’less,
including 30 nm or less, including 25 nm or less, 20 nm or less and 15 nm or less. In

21
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PGLOO Before 9 [rim 9.7 9.7 11.7 11.1 11.6 After 9 [m 10.1 10.7 11.4 11.6
11.6 In the Tables: PAC refers to paclitaxel Polysorbate refers to

" pol ysor ba0eoB0i398T refers to medi um chain triglyceri deCVYES@fi®s458¢ 0
Vitam n E or Tocopherol PG refers to propylene glycol GY refers to
glycerin f refers to particle size C. Wrking Exanple 2 (Lot. 24) 400 ng of
paclitaxel, 200 ng of MCT, 3.2g of polysorbate 80, 2g of 15pol yet hyl ene

gl ycol 300 (average nol ecul e weight = 300) and 160 ng of lactic acid
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into a 5e0me inssancss, amndiffgeriicerin ragiclecsize beeenstEremand RECAURlr edi ents wer e
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5 nmorless, 5nm orless, 4 nm or less, 3 nm or less, 2 nm or less, including 1 nm or
less. _ ‘

Where desired, the pro-emulsion formulation may be stored for a period of
time prior to combination with the agueous medium. This storage time of the pro-
emulsion composition may vary, where storage times may be 1 year or more, such

10 as 2 years or more, including 3 years or more. While the storage conditions may
vary, in certain instances the storage conditions are characterized by a temperature
ranging from 5 to 60 °C, e.g., 5 °C, such as 8 to 40 °C, e.g., 25 °C. The activity of
the taxane active agent is preserved during the storage period, such that the pro-
emulsion formulations are storage stable. As such, the activity of the taxane active

15 agent in the reconstituted product emulsion following storage is substantially the
same as that in the precursor emulsion prior to being dried, where the magnitude of
any difference in activity between the precursor and final emulsion may be 15 % or
less, such as 10 % or less, including 5 % or less, e.g., as measured according to

HPLC performed as summarized in the following table.

Measurement
Wavelength UV=230nm
: MERCK Lichrospher RP-18 5up 4.0mm ¢ x125mmL

Column (ODS type)
Column temperature 40¢C
Mobile phase Methanol/Water 65/35 vol.%
Sample volume 20p1
Measurement time PAC 13 min. DOC 20 min.

PAC butyl benzoate 0.1mg/ml
Internal reference DOC isopentyl benzoate 0.1mg/ml

20
The combination protocol may vary, where agitation may be employed, e.g.,
by stirring, by kneading a bag that includes both the emulsion and the aqueous
medium, efc.
The product taxane emulsion formulations that are produced upon
25 reconstitution of the pro-emulsion formulation with the aqueous medium can have a
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30ng of the resultant non-aqueous conposition was then placed into a test
tube. 4ml of pure water were added and the tube was shaken by hand for
about 20 wecondss9e obtain a clear solution. Wien the paCTiush@ 1984586 was
measured via a 25particle size distribution in the dynamc |ight scattering
measur enent protocol, the average size was observed to be 20.4 nm WO
2011/ 139899PCT/ US2011/ 034586 D. Additional Worki ng Exanpl es:
Addi tional formnulations and the above fornul ati on are summari zed bel ow in
Table 2, below Table 2 Lot. 21 22 23 24 Drug [nmg] PAC 2 PAC 2
physiologically acceptable pH. In certain embodiments, the pH of the emulsion

formulations ranges from 2.5 to 8, such as from 3 to 7, including from 3.5 to 6. The

product taxane emulsion formulations are clear formulations. The concentration of

the taxane in the product emulsion may vary, ranging in some embodiments from
5 0.05to 10 mg/ml, such as 0.2 to 3 mg/ml.

Methods of using the product taxane emulsion formulations include
administering an effective amount of the taxane emulsion formulation to a subject in
order to treat the subject for a target condition of interest. By “treating” or “treatment”
is meant at least a suppression or an amelioration of the symptoms associated with

10  the condition afflicting the subject, where suppression and amelioration are used in a
broad sense to refer to at least a reduction in the magnitude of a parameter, e.g.,
symptom, associated with the condition being treated, such as pain. As such,
treatment also includes situations where the condition is completely inhibited, e.g.,
prevented from happening, or stopped, e.g., terminated, such that the subject no

15 longer experiences the condition. As such, treatment includes both preventing and
managing a condition.

In practicing the methods, the emulsion formulations disclosed herein can be
parenterally administered to a subject. By "parenteral administration” is meant
administration by a protocol that delivers a quantity of the emulsion formulation to

20 the subject, e.g., a patient suffering from a cellular proliferative disease, by a route
other than the digestive tract. Examples of parenteral administration include, but are
not limited to, intramuscular injection, intravenous injection, transdermal absorption,
inhalation, and the like. In certain embodiments, parenteral administration is by
injection using an injection delivery device. The amount of emulsion formulation that

25 is administered to the subject may vary depending on a number of factors, such as
patient specifics, nature of condition, nature of taxane active agent, etc. In certain
embodiments, the volume of emulsion that is administered to a subject may range
from 100 to 1000 ml, such as 200 to 600 ml. The time period over which this volume
is administered may vary, ranging from 0.5 to 6 hr, such as from 1 to 3 hr. Dosages

30 administered to a subject during a given procedure may also vary, ranging in some
instances from 20 to 500 mg/m?, such as from 50 to 300 mg/m?.
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In certain embodiments, the subject methods include a diagnostic steb.
Individuals may be diagnosed as being in need of the subject methods using any
convenient protocol. In addition, individuals may be known to be in need of the -
subject methods, e.g., they are suffering from a target disease condition (e.g.,

5 cellular proliferative disease, prior to practicing the subject methods. Diagnosis or
assessment of target condition can be performed using any convenient diagnostic
protocol.

Methods of the invention may further include assessing the efficacy of the
treatment protocol that includes administration of the taxane emulsion formulation.

10  Assessing the efficacy of treatment may be performed using any convenient
protocol.

Taxane emulsion formulations of the invention may be administered to a
variety of different types of subjects. Subjects of interest include, but are not limited
to: mammals, both human and non-human, including the orders carnivore (e.g.,

15 dogs and cats), rodentia (e.g., mice, guinea pigs, and rats), lagomorpha (e.g.
rabbits) and primates (e.g., humans, chimpanzees, and monkeys). In certain
embodiments, the subjects, e.g., patients, are humans.

In determining whether to administer the emulsion to a particular given
subject, care will be taken to ensure that the formulation is not contraindicated for

20 that subject. As such, symptoms of the subject may be assessed to ensure that
administration of the emulsion will not have adverse effects that outweigh any

benefit that that emulsion may provide.

uTiLimy
25
The subject emulsion formulations and methods find use in a variety of
applications, including the treatment of subjects suffering from cellular proliferative
disease conditions. Cellular proliferative diseases that may be treated with
compositions of the invention include, but are not limited to: carcinomas, myelomas,
30 neuroblastomas, or sarcomas, of the brain, breast, lung, colon, prostate or ovaries,
as well as leukemias or lymphomas. Specific disease conditions of interest include,
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but are not limited to, human ovarian cancer, breast cancer, malignant lymphoma,

lung cancer, melanoma, and Kaposi's sarcoma.
KITs , ~

Also provided are kits that find use in practicing the subjec't methods, as
described above. For example, kits for practicing the subject methods may include a
quantity of the pro-emulsion formulation, present in unit dosages, e.g., vials, or a
multi-dosage format. As such, in certain embodiments, the kits may include one or
more unit dosages (e.g., vials) of the pro-emulsion formulation. The term “unit
dosage”, as used herein, refers to physically discrete units suitable as unitary
dosages for human and animal subjects, each unit containing a predetermined
quantity of the subject pro-emuision formulation calculated in an amount sufficient to
produce the desired effect. The amount of the unit dosage of the subject emulsion
formulation depends on various factors, such as the particular active agent
employed, the effect to be achieved, and the pharmacodynamics associated with the
active agent in the subject. In yet other embodiments, the kits may include a single
multi-dosage amount of the emulsion formulation.

In certain embodiments, the kits may further include an amount of an
aqueous medium suitable for use in reconstitution of thé production taxane
emulsion. The agqueous medium may be any convenient aqueous medium, such as
described above, present in any suitable container, e.g., an IV bag.

In addition to the above components, the subject kits may further include
instructions for practicing the subject methods. These instructions may be present in
the subject kits in a variety of forms, one or more of which may be present in the kit.
One form in which these instructions may be present is as printed information on a |
suitable medium or substrate, e.g., one or more pieces of paper on which the
information is printed, in the packaging of the kit, in a package insert, etc. The
instructions may be present on a computer readable medium, e.g., diskette, CD,
DVD, etc., on which the information has been recorded. The instructions may be

present on a website, which may be used via the internet to access the information
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PEG pol yet hyl ene gl ycol 11.Docetaxel Fornulations 10 A Wrking Exanple 1
(Lot. 16) 150ngy of docl etaxel, 150ng of MCT, 5g of polysorbate 80, and 3.5g
of propylwoeoglnessb were placed into a 200 mM beaker. TireThsakien3asas heat ed
to 502C 15and the ingredients dissolved al nost conpletely in an ultrasonic
di sperser. The beaker was placed in a water bath with the tenperature
setting at 609C. The contents were then agitated with a hi gh-speed m xer
(7,000rpmx 2 nin.) while adding about 35 M of warmwater at 609C. The
contents were then agitated nore (10,000rpmx 5 min.) to get a uniform
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conpl et egﬁ%g\%@%’. A |at"ifeggnd£3 W@pﬁ%%&%ﬂ@%&?%ﬁg@?@ﬁu| ations and the
above fomeighitiempetateresaimeegrees Gentigrabepearsd pressuie ig at or near

atmospheric.

EXPERIMENTAL

15 L Paclitaxel Formulations
A. Working Example 1 (Lot. 7)

200 mg of paclitaxel, 200 mg of soybean oil, 16g of polysorbate 80, and 49 of
20 propylene glycol were placed into a 300 ml beaker. The beaker was heated to 50°C
and the ingredients were almost completely dissolved in an ultrasonic disperser.
The beaker was then placed in a water bath with the temperature setting at 60°C.
The contents were agitated with a high-speed mixer (8,000rpm x 5 min.) while
adding about 50 ml of warm water at 60°C. The contents were agitated more
25 (10,000rpm x 10 min.) to obtain a uniform solution.

169 of propyleﬁe glycol were then added to this emulsion. The emulsion was
gently stirred for more uniformity and sufficient pure water was added to make the
emulsion volume be 200 ml. The pH of this solution was adjusted to around 4 with
1N hydrochloric acid or 0.1N hydrochloric acid.

30 The resultant solution was poured into each 50 ml vial tube while applying

nitrogen and the tube was sealed. High-pressure steam sterilization (1212C x
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10

15

10min.) was then applied. In a clean room, 50 ml of this solution was taken from the
vial and poured into a 200ml flask. The water was removed by evaporation at 60°C
to obtain a non-aqueous composition.

362mg of the resultant non-aqueous composition was then placed into a test
tube. 2ml of pure water were added and the tube was shaken by hand for about 10
seconds to obtain a clear solution. When the patrticle size was measured via a
particle size distribution in dynamic light scattering measurement protocol, the
average size was observed to be 11.4 nm, which almost matches the average size
of 11.7 nm in the solution before turning into the non-aqueous form. Regeneration of

the non-aqueous composition is completed.

B. Additional Working Examples:
Additional formulations and the above formulation are summarized below in
Table 1.

Table 1

Lot. 1 2 3 4
Drug [mg] PAC PAC PAC PAC

1 1 2 1
Oil [mg] Soybean oil Soybean oil Soybean oil Soybean oil

1 1 2 1
Surfactant [mg] Polysorbate Polysorbate Polysorbate Polysorbate

80 80 100 80
Non-Aqueous PG GLY 122 PG 122 | PG 80
solvent [mg] 100
Before ¢ [nm] 8.1 9.3 9.6 9.7
After ¢ [nm] 11.4 16.0 12.3 10.9
Lot. 5 ‘ 6 7 8 9
Drug [mg] PAC PAC PAC PAC PAC

1 1 1 1 1
Oil [mg] Soybean oil Soybean oil | Soybean oil | MCT 1 |VE 1

1 1 1
Surfactant [mg] Polysorbate Polysorbate | Polysorbate | Polysorbate | Polysorbate
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Lot. 5 6 7 8 9
80 80 80 80 80
Non Aqueoussolvent | PG 20 0| PG 100 | PG 100 | PG 100
(mg]
Before ¢ [nm] 9.7 9.7 1.7 1.1 11.6
. 10.7 11.4 11.6 11.6

After @ [nm] 10.1

In the Tables:

PAC refers to paclitaxel

Polysorbate refers to “polysorbate 80"
MCT refers to medium chain triglyceride
VE refers to Vitamin E or Tocopherol
PG refers to propylene glycol

GLY refers to glycerin

¢ refers to particle size

C. Working Example 2 (Lot. 24)

400 mg of paclitaxel, 200 mg of MCT, 3.2g of polysorbate 80, 2g of
polyethylene glycol 300 (average molecule weight = 300) and 160 mg of lactic acid
mixture (=128mg of lactic acid and 32mg of 70% sodium lactate) were placed into
a 50 ml beaker. The beaker was heated to 50°C and the ingredients were almost
completely dissolved in an ultrasonic disperser.

The resultant solution was poured into a 5 ml vial tubé through a 0.2 u filter
while applying 'nitrogen and the tube was sealed. The resultant solutioh was then
heated to 95°C for 30min. to produce a non-aqueous composition.

30mg of the resultant non-aqueous composition was then placed into a test
tube. 4ml of pure water were added and the tube was shaken by hand for about 20
seconds to obtain a clear solution. When the particle size was measured via a
particle size distribution in the dynamic light scattering measurement protocol, the

average size was observed to be 20.4 nm.

28
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DOC 3 DOC 3 DOC 3 Q| [ng/nml] Soybean oil 3 MCT3 Tocopherol acetate 3
Surfactant Erng/nmll Pol ysorbate 100 Pol ysorbate 100 Pol ysorbate 100 Non
Aqueous swbwvent13pssg/ m ] PG 120 PCT/US2011/034586

D. Additional Working Examples:

Additional formulations and the above formulation are summarized below in

Table 2, below:
5
Table 2
Lot. 21 22 23 24
Drug [mg] PAC 2 PAC 2 PAC 2 PAC 2
Oit [mg] MCT 10 MCT 10 MCT 10 MCT 1
Surfactant [mg] Polysorbate Polysorbate Polysorbate Polysorbate
) 80 80 80 16
Non Aqueous PG 60 PG 120 PEG400 20 PEG300 10
solvent [mg]
Lactic acid mixture 0.8 0.8 0.8 0.8
(mg]
Water [mg] 0 10 0 0
PEG —polyethylene glycol
1. Docetaxel Formulations
10

A. Working Example 1 (Lot. 16)

150mg of docletaxel, 150mg of MCT, 5g of polysorbate 80, and 3.5g of

propylene glycol were placed into a 200 ml beaker. The beaker was heated to 50°C

15 and the ingredients dissolved almost completely in an ultrasonic disperser. The
beaker was placed in a water bath with the temperature setting at 60°C. The
contents were then agitated with a high-speed mixer (7,000rpm x 2 min.) while
adding about 35 ml of warm water at 60°C. The contents were then agitated more
(10,000rpm x 5 min.) to get a uniform solution.

20 2.5g of propylene glycol were added to this uniform solution. The solution
was then gently stirred for more uniformity and sufficient pure water was added to
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C. Wrking Exanple 2 (Lot.33) 400 ng of docet axel
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10

15

20

= 300) and 100 ng of

| actic

make the volume 50 ml. The pH of this solution was adjusted to 4 with 1N

hydrochloric acid or 0.1N hydrochloric acid.

This solution was poured into each 50 ml vial tube while applying nitrogen

and the tube was sealed. High-pressure steam sterilization (1212C x 10min.) was

then applied. In a clean room, 50 ml of this solution was removed from the vial and

poured into a 200ml flask. The water was removed by evaporation at 60°C to obtain

a non-aqueous composition.

452mg of the obtained non-aqueous composition was placed into a test tube.2ml

of pure water was then added and the resultant composition shaken by hand for

about 10 seconds to obtain a clear solution. When the particle size was measured

using a particle size distribution in dynamic light scattering measurement protocol,

the average size was observed to be 11.6nm, which almost matches the average

size of 11.8nm in the solution before turning into the non-aqueous form.

Regeneration of the non-aqueous composition is completed.

B. Additional Working Examples

Additional formulations and the above formulation are summarized in Table 3.

Table 3
Lot. 11 12 13 14
Drug [mg/ml] DOC DOC DOC DOC
1 1 3 3
Oit [mg/mi] MCT 1 | MCT 1 MCT 3 Tocopherol
3

Surfactant [mg/ml]

Polysorbate

Polysorbate

Polysorbate

Polysorbate

100 80 100 100
Non Aqueous PG 122 | PG 80 PG 120 | PG 120
solvent [mg/ml]
Before ¢ [nm] 11.1 11.0 1.3 14.0
After @ [nm] 13.6 10.5 11.6 12.5
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C. Working Example 2 (Lot.33)
400 mg of docetaxel trinydrate, 400 mg of MCT, 9.5 g of polysorbate 80, 7 g

of polyethylene glycol 300 (average molecule weight = 300) and 100 mg of lactic

acid mixture (=80mg of lactic acid and 20mg of 70% sodium lactate) were placed

into a 50 ml beaker. The beaker was heated to 50°C and the ingredients were

almost completely dissolved in an ultrasonic disperser

The resultant solution was poured into a 5 ml vial tube through a 0.2 v filter

while applying nitrogen and the tube was sealed. Steam treatment (95°C x 30min.)

was then applied.

174 mg of the resultant non-aqueous composition was then placed into a test

tube. 25 ml of 5% glucose solution were added and the tube was shaken by hand for

about 20 seconds to obtain a clear solution. When the particle size was measured

via a particle size distribution in the dynamic light scattering measurement protocol,

the average size was observed to be 19.4 nm.

D. Additional Working Examples:

Additional formulations and the above formulation are summarized below in

Table 4:
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MCI4 MCI4 MCl 4 MCT4 Surfactant [ng] Pol ysorbate 100 Pol ysorbate 95

Pol ysor bat e95 Pol ysorbate 95 Non Aqueous sol vent [ng] PEG30040 PE&40010
PEG30085 waGBO0BWIPEG30070 Lactic acid m xture Erng] 1 PCI/UB2Hems45d6
treatment 95C x 30m n.

10

15

20

Table 4
Lot. - 7131 32 33 34
Drug [mg] DOC DOC-3W DOC-3W DOC-3W
4 4 4 4
Oil [mg] MCT 4 MCT 4 MCT 4 MCT 4
Surfactant [mg] Polysorbate Polysorbate Polysorbate 95 | Polysorbate
100 95 95
Non Aqueous PEG300 . 40 | PEG300 85 PEG300 70 PEG300 70
solvent [mg] PEG400 10
Lactic acid mixture 1 1 1 1
[mg]
Heated treatment 95°C X 30min. 95°C X 30min. 95°C X 30min. No treatment

DOC-3W —docetaxel trihydrate

Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, it is readily apparent to
those of ordinary skill in the art in light of the teachings of this invention that certain changes
and modifications may be made thereto without departing from the spirit or scope of the
appended claims.

Accordingly, the preceding merely illustrates the principles of the invention. It will be
appreciated that those skilled in the art will be able to devise various arrangements which,
although not explicitly described or shown herein, embody the principles of the invention and
are included within its spirit and scope. Furthermore, all examples and conditional language
recited herein are principally intended to aid the reader in understanding the principles of the
invention and the concepts contributed by the inventors to furthering the art, and are to be
construed as being without limitation to such specifically recited examples and conditions.
Moreover, all statements herein reciting principles, aspects, and embodiments of the
invention as well as specific examples thereof, are intended to encompass both structural
and functional equivalents thereof. Additionally, it is intended that such equivalents include
both currently known equivalents and equivalents developed in the future, i.e., any elements
developed that perform the same function, regardless of structure. The scope of the present
invention, therefore, is not intended to be limited to thé exemplary embodiments shown and
described herein. Rather, the scope and spirit of present invention is embodied by the
appended claims.
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95C x 30m n. 95C x 30m n. No treatnent DOC-3W-docetaxel trihydrate

Al t hough the foregoing invention has been described in sone detail by way
of illustwetnon3ssyd exanpl e for purposes of clarity of ®eoudrsstiansgissg, it is
readily apparent to 5those of ordinary skill in the art in light of the
teachings of this invention that certain changes and nodifications nmay be
made thereto wi thout departing fromthe spirit or scope of the appended

cl ai ns. Accordingly, the preceding nmerely illustrates the principles
of the invention. It will be appreciated that those skilled in the art wll
be able to devise various arrangenents which, 10although not explicitly
descri be enbody t he prlnC|pIes of the invention and are
|ncludedqa?{Wﬁ' ﬁ?ggggﬁiﬁf and scope. Furthernore, all exanpl es and

condi ti onal Ianguage recited herein are principally intended to aid the

cont 11 buted b TheRHAnrareelisOR Mo ln Mhighifir M S H:L 0"ue candt r ued

as bebng wi thout latdaxaatj on to such speC|f|caIIy recited exanples and
conditions. 15Moreover, all statements herein reciting principles, aspects,
and enbodi nents ofaQH@b?W9gﬂﬁmoﬁp wel | as specific exanples thereof, are
intended to enconpas&n@gaﬁt@ﬁﬁpﬁﬁbufal and functional equival ents thereof.
Additionally, it is intended that such equivalents include both currently
known equi val ents and equi val ents developed in the future, i.e., any

el ement s odeveTRY peb-bmalsidiefolAURbA cesramgity AP N, wheer Meaasarefisst ruct ure.
The scope of the present 20invention, therefore, is not intended to be

l'i ni tied FSQFHEdéWéﬁﬁWHFVJ%nbOdlnents shown and described herein. Rather
the scope and spirit of present invention is enbodied by the appended
claims. That which is clainmed s: 15 A non aqueous taxane liquid
pro-emnul sion fornul ati on conpri s{ng: Hane; an oil conponent; and a

surfactant conponent. 2. The pro H s?gﬁ formul ati on according to Claim1,
wherein the taxane is @. .

)
O
O Ry
0O
R, o
Ry
where:
o]
o H ‘ CH, |
Ry = | . CHy o. N ,alkyl of 110 6
i carbons or phenyl
CH,
o :
HOY
OH
(o] O

PN

O9—, —¢tOH,or CHi(CHa)y O~ wherex =0-6
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10descri bed by the fornmula: where: R3 = alkyl of 1 to 6 carbons or
phenyl; and R4 = alkyl of 1 to 6 carbons or phenyl. 3. The pro-emnul sion
formul at iwo 2aticieesdvong to Claim 2, wherein the taxane i sPETAIS2YId084586
paclitaxel or a hydrate thereof or anhydrous docetaxel or a hydrate
thereof. 4. The pro-enulsion fornulation according to any of Clains 1 to
3, wherein the oil conponent is present in an anount ranging fromoO.1 to
10% ww. 10 5. The pro-emrul sion forrulation according to Caim4, wherein
the oil is selected fromthe group consisting of synthetic oils, vegetable
oi | s, toBopladyybrkl i catemisiRiPNeny; ater eof . 156. The pro- enul si on

fornul at gon 8f fidg cta?bcﬁ'g?rcﬁheﬁglai me 1 to 5, wherein the amounts of the

t axane and ol |" conponents fler by 50% w w or | ess. 7. The pro-emnmul sion
formul ati on according to any of the preceding clains, wherein the

surfactagt c onent s ! ; . i d :98 % 20
w8 Sthe DRoPEemuRi BETkies aSbraRE s A IR e 27 (e
non- i Hni antsyardecpaciitaxes opalhydratd titeeed @r aBb@drohe dpeetarehdr i ydréter nul at i on

accordi ng to.any of the preceding clains, wherein the formulation further
i ncl udes ngéh-aqueous sol vent conponent. 10. The pro-enul sion formnul ation
according to Caim9, wherein the non-aqueous solvent conponent is present

in an ampunt yanging from0.1 to 75 % w w, 30 . :
2011/ 130899pCH Esodnp 8reBmy efam oorind RSy shClamRdl 93 HSEB % ng to
G ai m 10¢il ¥bapEhehtidiBrddent inaml@aoentsahying frofPONABat, wawsel ected fromthe
grouE consi sting of proplyene glycol, glycerin, polyethylene glycol, and
conbi®ati ons thereof.

5. The pro-emulsion formulation according to Claim 4, wherein the oil is selected

}
from the group consisting of synthetic oils, vegetable oils, tocopherols and

combinations thereof.

15 6. The pro-emulsion formulation according to any of Claims 1 to 5, wherein the

amounts of the taxane and oil components differ by 50% w/w or less.

7. The pro-emulsion formulation according to any of the preceding claims,
wherein the surfactant component is present in an amount ranging from 10 to 98 %
20 wiw. |

8. The pro-emulsion formulation according to Claim7, wherein the non-ionic

surfactant is polysorbate 80.

25 9. The pro-emulsion formulation according to any of the preceding claims,
wherein the formulation further includes a non-aqueous solvent component.

10.  The pro-emulsion formulation according to Claim 9, wherein the non-aqueous

solvent component is present in an amount ranging from 0.1 to 75 % w/w.
30
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512. The pro-enul sion fornulation according to Claim1, wherein the
formul ati on further includes an organic acid conponent. 13. A nethod of

adm ni st ewpnglizi3d@gane to a subject, the nethod conpri siPOE/US2011/034586 (a)
conmbi ning a taxane pro-enul sion formul ati on according to any of 10 Cains 1
to 12 with an aqueous nediumto produce a taxane enul sion; and

(b) adm nistering the taxane emulsion to the subject. 14. A taxane enul sion
conposi tion produced by combining a pro-emulsion conposition according to
any of dains_1to 12 with an aqueous nedium 15 A kit conprising: (a) a

t axane pﬁé-enﬁln%pmwemulsmn fatmulatier aceatting te &laimy/1 Gfwigiraintge nopo 12; and

(b) an ag f on

f or mul atl n accor n&l%@%&%%&g&ﬁ I H%&f@p%@ﬁ%@@é@)ﬁ@@hﬁéﬁ si ng

conbi ni nglyeok glyeer), p@tyedinylen;eogtmniemd cembinafians theteafonponent, and a
non-aqueous solvent in a manner sufficient to produce a taxane pro-enulsion

according to any of Clains 1 to 12.
5 12 The pro-emulsion formulation according to Claim 1, wherein the formulation

further includes an organic acid component.

13. A method of administering a taxane to a subject, the method compr_ising:
(a) combining a taxane pro-emulsion formulation according to any of
10  Claims 1 to 12 with an agqueous medium to produce a taxane emulsion; and
(b) administering the taxane emulsion to the subject.

14. A taxane emulsion composition produced by combining a pro-emulsion
composition according to any of Claims 1 to 12 with an aqueous medium.

15
15.  AKkit .comprising:
(a) a taxane pro-emulsion formulation according to any of Claims 1 to 12;
and |
(b) an aqueous medium.
20 |
16. A method of making a taxane pro-emulsion formulation according to any of
Claims 1 to 12, the method comprising combining a taxane, an oil component, a
surfactant component, and a non-aqueous solvent in a manner sufficient to produce
a taxane pro-emulsion according to any of Claims 1 to 12.
25
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