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mechanisms of protection by these factors, while not
fully understood, are most likely associated with an
increase in the number of pormal critical target cells
before treatment with cytotoxic agents, and not with
increased survival of cells following chemotherapy.
Chemotherapeutic Targeting For Tumor Treatment
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Bertolini, et al., Cancer Res, 63(15):4342-4346,
WG 2008(12(;%(?523)) It remains unclear whether all PCTIUS2007/023446
chemotherapeutic drugs exert similar effects or
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the composition comprising nanopatrticles (also
referred to as "nanoparticlé composition”) and the
chemotherapeutic agent are administered
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In some variations, the composition comprising the
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[00501 Figure 5A shows intratumoral microvessel
denS|ty of MDA-MB-231 (e) and PC3 (0) xen (&rgg"ztamzmﬁ
WO 20080858 d with A, saline/albumin; B. Cremophor

Beﬂolinxoqu Obanc’ rnll %Sgnﬁig’%; é%0§35‘51 g{l%gmgs ﬁel@pghgﬁler

Gnomic AB eq % res ectlvex
al Che‘@‘hﬁﬁﬁ’tﬁ“f'ﬁ%? BT K Bt e o
such refifega fe S Bheinc S SRS LPRERCOY P MSI BRBH FRRSHS 10 be
effectiiblif attiois] rergvessehdensityiandstheandiniber of
chemoMidBle CEPs in peripheral blood in MDA-MB-231 (Fig.
- 5B) and PC3 (Fig. 5C) tumor-bearing SCID mice.

[0051] Figure 6 shows the effects of ABI-007 or Taxol
Chemqiepiiinet8iomic or MTD regimes on basic

[0013}fiesltadther Brhbrast o E G Rt HEae R Sbe g
effects N dNatrpelpiuvgsiinjectedisibciitaneaulibyt imtoutive activity in
a wzdeﬂ@ﬁmp&lﬁélm&msIfﬁﬂ;ﬁ@%thé}qﬁﬁauﬁlﬂ/@HaumHﬂ; low

doses (&‘agg r?mQEthP Eglkerc Q%Plrhgp(@%@&g g&leTWlpgcﬁaxel

0. D, E an d F. metronomic. ABL-00
howev?ﬁﬂ/f?ﬁ’“?’égfﬂ’g gl veTym@anﬂ%’ NG ‘“ﬁ;’ﬁﬁd@\‘}\ﬁ?’ s
that QBSOS THERBTTIISOBhP D ey el foplfitgapys!y
impairtéhipban teib i th oettc i GE- &@ﬁ@%)ysevmdyaseﬁggm
formulS@RlCL. Barsitmaan SErelR0Rd] FiglieaifAnandsFigiiesence
of cfezgh%éwm@%&x&gﬁ%!;&%LM%%&@@J@%M&W@

combination with Abraxane on va ?[
reactiops B RS R ito Kt f/j\‘/:é{(émevgs? uatgedg ﬁé/ Staining
(Weiss g étﬁfﬂﬁlﬁﬁﬁd?ﬁ%@rﬁ?épi‘)(m& PRFBFHY $#fising
premeditithoe af belimi{kig wiiB)ofReE3ddFidire @ sapnathe
antihis@iRtoXicaclMibybai-n alr capamyeinin copabinatiost the

- AQE@@&%;&HO@ EL %Qﬁamﬁn@%g&%g%g@mﬁtIVIty of
paclltaxg %(%‘Ixt m‘Fa ?ma ent r%i %%\rengers rags, ?ormt%ated in

in combination with
C"em"A}t/?Faﬁhﬁ@Y Aeg I‘Q?S%S?ﬁlﬁh?&ﬁhlﬁ‘ﬁ&r@ﬁﬁ HBRTA RRHE PR
effectipnodein{0B5BirPiures 1OA BrideBes h@%ﬁ%é&?és‘?@‘* th As
such, tM B B-231: tainaTuciels: aftedt rfatientiwith-saliredose
pactiGAMERAOL ARERA%ARE: NTTGUIRS LR REy b $ROMEd. Sec

also U%yF?ente}’ug MJDQAOOM&&%%%% %@@1@5 treatment with

aline control or Abraxanee. Arrows indicate sites of
necrosis (1 OA and | OB) or sites of hypoxia (I0C

Abrasapr] 5O BYeTOOEET Rl "PRA s T PR ShERA dstitaxe!
(0019 ffaetiohd E@Fs AxarttioAy sistifvan imabrenene theailand
efficac@ll 3 ive)tb toxigilys ansl lerfogenietasSaSLANEIGACR,
2004} g:r;]d'am 1@%@1%%&@&&!@@}%&@“% iARefhnessy et al., San
Antonp ?’feas?za g: ];fx% n(}{l%%t%}s{? ‘%IJ% lg'aligeg IESJ)%? mglig%gs;bly due
to the ab ;i:et reate tgwttsieA raxanir grane%W &5 gxliﬁégiﬁm i® and

s el X raxanee an

dark triangles indicate cells treated with Abraxane
and Avastine. In Fie. 11B, results are shown as the
mean number of cell colonies per plate. [0057] Figure
12 shows the effect of Abraxane and Avastin(r)
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100601Figure 15 shows that administration of Avastin

in combination with Abraxane(r) to mice bearin
WO 20050FAL \1S-231 human breast cancer xenografts e
Taxotet%lfg @Jﬂ)@@ﬂmﬁ NREQVESTURIRF SHPRiessionR-Rddcad by

albummAE)arsaé( gne;gll ale%gﬁzsmou%ylﬁé&ldﬂ%v%@m? QIQWI%T(SQQ’EB]&T
combination ther with )]gl_gc%m llp(r)

emmhﬂ’lﬁt‘i%%%ﬁ?é‘i&é‘h&(%%? AVESN F 1) alofie resufted |

Cremoghestaiv AlsketUFRBF FEETRZSIBHS %ﬁoa%lvtf@aﬁé&l%ﬁiadénw

paclitaddl lea5i6, playsadteuyrabeim pieed tatienert (006 212l .
FORTEIGHIE Aok shawys that combination therapy with

[OBZO}A%% Sg%a%xg}%\éaﬂ%&%paﬂg QQ‘M QP@&@ K@Eelected for its

Avastin(r) alone resulted in |nh|b|t§n o | mp a ic
il u i res1s am

lack of g9 TSRS AR B AR TEIG 178) Metastasis.

prenc DEMARED) BE SERIPTION OFFHEARMER I Coree
ChemdliROBBEEhe. pReSShD i e m proxddel prrerhbtrs 18P is
cunenmmmtﬁbﬁfl@@%&mﬁﬁm ganfivstithesapybtere™).
Remova?gg Rjrks (!Bgtsm @L%H"’fﬂx%{&i&foﬂ?{é) F?@(ﬁé‘éa%@ &Qm@%m

a taxane and a carrier, é)roteln l(ﬂsuch astsangstglgg n& N rcae
alburmi A RS Wit S EBE S A TRETADY SUah as Tadiation,
over tf@aﬁgé%gﬁﬂ%%ﬁ#}%ﬁ?}@ﬁ%@e%@f%ﬁ@%ﬂﬁ@r San Antono
Breastchemoinersipeuticageit 2o Meorfidtions Maksofonely
inhibitd G NG alsarprpxidas metheds piamptiongmmicing
albumub gas%‘&)élm&(?g@ lJ h?t@&%ﬁ?@cé&\éﬁ&ﬂ%r&%é@é%ﬁoﬁh@a icelis

dlscover¥t % r ), due to its superior
an

(Desal ghitAHimor ac |vAi feduced toxicity and side

mm”eff@l?t%“‘&ﬁ%?’ﬁé“éﬂ&i‘ﬁfﬁf%‘t’éfé’& e BT RRRSATR of te
suumpthertiiefdpeutic drads @ddiot treamienteibdahities

super BNELCAIN AlsAdaa eedgimmetr onotflicoherficthardpipn of its
structxpe%stgnﬁig QJ&Q@&?&M&B@IQA&%@@@@W AiafHe s Mt syntheses
(see Sg au eP ?SJt : Farm lﬂr})g %@’&/ @er'@&&m&glpth{augm tobea

nanoparticles suc as Abraxan we heliev ?
mﬁotigs?ﬁmrpéﬁgﬁaélﬁ é:}ﬁfgﬂ;'% mtcstm ’[F‘]n atogﬁxglﬁx é;Fl é whlch acts
as a spisia POt W@ME@%%%%@)O@%?@“&M% thought
to repthyan coemibinatiofitcHermotherapyowithotherd fingharlystems
conceAAditianthedsaiafonanaparticle composition (such as

[mzzﬁ‘bf%é?orl:‘ﬁxél i &8@@&@4@%&’ Lthegég lﬁith%rﬁdﬁiﬁ}%human

ovarlan ub%\rlggsggt btetonc:_?pl;‘l%delfaf{le. '[quth m%na}lgﬁgbfTOP This
er agents with radiati US the nanopanicle

Eff"'“té’%ih‘i‘ﬁ%}ﬁ%ﬂ?l(@%‘B@H’&ﬁﬁ%"bﬁ‘clﬁa%“t?%ﬁtﬁ’ﬁ‘ﬁ?"“"“y 2 in Vinea
alkalofiaoirerticieremsd oditisery siRehiHEAB FaR-RBPR Pecin-
(Raspi¢h€ Biugedidn combitnaiiomtwith DLens)).
ieo23¢hemther apeulic Agenisarowhescarahineshwitia as
album@g@gjnyga@ﬂmmmggﬁéﬁj%v§h§?%a§% Wt@ﬂ@ﬁ@é\f&n other
and. overcome the deficiencies of surgery, radiation
treatment, and chemothergpy in the treatment of
proliferative disease (such as cancer). (00651 The
present invention in one its variations is the use of a
first therapy comprising a taxane, such as
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variations, there is provided a method of reducing cell
proliferation and/or cell migration. In some variations,
there is provided a method of treating any of the
axsfoll twingotfisedses:rEStenasis StENasiS «fiBrsiSs: in both
safe@RQHQELAESIS, psoriasis, atherosclerosis, and
T
"G RSP RTEHE OF B Bf e prOTfes Sive tsedsmtherapy with
radigfeseribee et chnradomy] Firaterfrindivicusad hiss@sful than
singimaemmialdnetpding humians: Andndividuahinchidesy.
jso2But @%El@&éi@ﬂé@%mdéw@t an,. ROViRRHHRESE. (el %ﬁw No.
\ pri .In.so riations, the
2o i (A muman)
(0028 o & T iR SRR il e deacs gtatsiabs cancer, are
needfisease, such as low tumor burden. In some
[002¥jariationsysthe individualisaban:eaisiaoe offind
pubhEl(éXHﬁ{ﬁTAyﬁéJ!%ﬁ@é%r(%*ﬂe‘?‘eﬁ&é%@ﬂ};A&%S’me% hersin by
referé{z@'g I &%g%ﬁt}rlgte Iplccl:lc}ﬁrg Lljeasl\i!f eraett}%snzsaédvancte ¢ hs'tage' Of’ a
e proliferative diséase (such as an atvEHEEd 4R
S e TSt SPRI TR e i FERIOp elaitiy e pority
- benefome variations, the individual is HER2 negative.
[0072] The methods may be practiced in an adjuvant
setting. "AdjuvantigéMialY refers to a clinical setting in
hjch an individual has had a history of a proliferative
o B B APt oo
* COMRBTELL I P rEai6Hsive to therapy, which
comifighigdassdand iscaklimitas 16; SUrGERISUER ASof an anti-
veGBUrdical resestiankHadietherapy. And. shemotherany.
However, because of their history of the proliferative
PG eEAse (Slch BR CARERT, thERE ThARiTataEpeeTctive
smovgi difef e iattRp b dEEIon EFrEdE théldiskagethe
manipeatnifenicoracimifistratiomimtbe dadijisant seting”
refers to a subsequent mode of treatment. The
(0028 B E B SR - & i @Fp Efe bR AR s Eratjuvamtt
of 2 cgpttingris-oomsidenedbmstithigh risk” or "low risk™)
comp%%%%‘?e gl?(pgcgi%\éxe ;%llgﬂ%r?{[ %) aI’Q Qf%tlfcg‘?y a?‘nlxlé/u{tho C?g anti-

VEGFextent of disease when first treated. The methods
ROV RBFEI T RIS RIS I pPARRE A granopartile
compgsisignjbvaresettin, nem thelme b ddlay e atieds
amour0uf eforertheipsimandefinitiverterapyo Hy/somee
manuf¥@IRHONSdREIDNMIdNALDAS DIGVIQUSly been treated.

In some variations, the individual has not previously
been treated. In some variations, the treatment is a
first line therapy. [0073] It is understood that aspect
and variations of the invention described herein
include "consisting" and/or "consisting essentially of'
aspects and variations. [0074] As is understood by
one skilled in the art, reference to "about" a value or
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10081) In some variations, the chemotherapeutic

agent is any of (and in some variations selected from

the group consisting of) adriamycin, colchicine,
Gﬂzs%angggﬁg %:;lgcmsl;o%%}g? C:;CI rs_I me "_(% B’Ib Cll ﬁe i:I;n %Ilrc]:n)t/ of ﬁl,‘oliferativ-c
diseasg Sttt esate ,Tﬁ?itjé‘;k@ﬁﬁ’r%ﬂé‘ﬁﬁﬁé?éﬁ‘]}iﬁéﬂ? garopatiegs of
treatingg@roh trstime BGN )cime thydeC Gt stig platimgt therapy
compmgggﬁ%@wﬁqmdmmmm@m g@%@&vﬁs

comprish g r;ano eg c;eo%[g régze a axan uchaarslgarg?aﬁg talr\1/ae A

reo taxe an erivatives thereof,
proteiny Ul e %{?%P aféir%fﬁfé’éi PO T A A trRCfficEy: rediation
therapytGpyetecanToRiniliastitie svinerrstietapfiosifeihcre arc provided
methoRiposttifaningab5404diinab- 5800 nab+HB6s nanoparticles
cemmerAQQEﬁ%qth GRaitataxel gemeirkingHesceRtiNg eq

elbine, D Doxne capecitabine, Alimtae, Avastine,
Cn a Mme K'O ormc 0510,

dee, arc e, Neulasts\e La acpriub Sorafenlb
[060291 In som vauat 150 SUTe cs b method of tréatl
dérivatives t ereo therapeutic agen $S%hown

Pmliferﬁti%eaﬁ,@aﬁaatﬁ@qm@ A %@W@W@ﬁ%%ﬁ@mwg t0 the
individghe metherapeutis dgentrssgocrmpositiomaaniprsing
comprisig B QRaHIsRS GampUsing.anthiaselehicine)detivative
amoumajpcglla %arrlelr pl’?t&‘ll‘ll (such as albumin). [0082] In
SOMEVANAMENES L SFRSHIG B EY AP St 4t |§1%{h sclosure
P*OVIde%\H}Ff&fts‘m%{scﬂ@ag@ﬁbfmeiﬂﬁﬁﬁsmﬁ@mmwm@a igividual
comprisggriyoplatirnNavelbinae:(vinoréibinegranthfacyctineion
(Doxile), lapatinib (GW57016), Herceptine,
gemcitabine (Gemzare), capecitabine (Xelodae),
Alimtae, cisplatin, 5-fluorouracil, epirubicin,
cyclophosphamide, Avastine, Velcade , etc. [0083] In
some variations, the chemotherapeutic agent is an
antagonist of other factors that are involved in tumor
growth, such as EGER, ErbB2 (also known as Herb),
ErbB3, ErbB4, or TNF. Sometimes, it may be
beneficial to also administer one or more cytokines to
the individual. In some variations, the therapeutic
agent is a growth inhibitory agent. Suitable dosages
for the growth inhibitory agent are those presently
used and may be lowered due to the combined action
(synergy) of the growth inhibitory agent and the
taxane. 100841 In some variations, the
chemotherapeutic agent is a chemotherapeutic agent
other than an anti-VEGF antibody, a HER2 antibody,
interferon, and an HGF[3 antagonist. [0085]
Reference to a chemotherapeutlc agent herein
applies to the chemotherapeutlc agent or its
derivatives and accordingly the invention
contemplates and includes either of these variations
(agent; agent or derivative(s)). "Derivatives" or
"analogs" of a chemotherapeutic agent or other
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comprising administering to the individual a) an

effective amount of a composition comprising
wo niapeparticles comprising paclitaxel and an alltiseo 023446

(such as Abraxane) and a carrier protein (such as
compaibumin)zarie bjransieffsctivetamioupbofiarch as Abraxanc® )
and bpRthraeyching AptibieticorSuitaklenathiaeycing:. n some ‘

Vm%gst'&g&%nh@& adpguupggem Aa%maegsme RAXIE selected from

actinomycin, dactinomycin, daunorubicin
i SO OO (AR, B
basedigpaptibione R RSN brOTIRs K}%ﬁmsi’éfﬁmfrﬁ%fﬁﬁédme i,
vinca vBRationssthecanthiracycimdifssany efofandris sbingrs. lo
some V@liatigns.selested fronathe g E@&Hﬂnﬁﬂ%&&iﬁ@n@@mh as
carbol?@I(r), epirubicin, and doxorubicin. In some

varlatlons the m%thod |sf treatgn? of an earl

[0038 fions, there 15 provi edamet of treating a prolfierative
Ltdg& A By S SR e SRR B etey

diseass(feh oAbt Y BPARTRISST CaFfcER M laﬂvaddfw&fﬁwa%
adminfreoagdjuantisélting) 210081 dmosonfe samationsetisgsing
nanopdVE@RLGRRERY Ides.asmethadiakireatingapraliferative an
etrect JISERTE (PUCH ASLANGEL §<@a@hlg®é@£mhasqmgrﬁﬂ9

a mlnlsterln to the individual a) an e}%t%eamount
Avasting ). In some varianoens, there is rov1dc HNg tUmor

Of ‘a COMpOSItion comprising na arf)c'les com prising
me{asésta&aﬁé%‘ﬁﬁ%@éﬁfé?‘ﬁ%t&ﬁ TS ER Gel APTHTHY, and
adminfp)eame effective drolint Bkai vinoeual ke mingomemprising
nanop¥AiHial @RS the dave Ntionpravides amethed.afdreatingan
effecti@egzgl%glﬁ rc@gy%g W%‘{(@&QQS% %@%ﬁlﬁlﬁﬂ)r example
Avastlrgj“Yn s”aé Somprising administering, o the indjy !:dm%aémn

ective arount of a comp osmon compris
and thﬁ ﬁﬁb‘b%‘ﬁf éfé”éoéb?ﬁﬁf%ﬁi?f@“ﬁim&é?H?’i?i‘%ﬁ%b% F?ﬁﬁ“as‘s
[0031{sUtkras Abrarareefarg aresrié rproteific(sueage
comp@lbeuiinandio)an effetiivecarnount:of adinedective amount
ofan@i}é@idan&&tﬁi;l@emm&am}g§ iRe e fanexapmple man
15 mgﬁngl?su 2\6' I%t din\z{al U&aﬁﬂ?t I%c?lglﬂn%unt of taxane in

N avel |ne ant In some va;rlatlonsf the vinca
e e RSP (RATARINES A Gl e oo e
etfectiyppiptioh 2tHe FEtHEEPTS for treatitientefsedes ten 10 meke
or grefpredst Cangerake fumgoagken OO 2 gomestfective
amou¥@l@tARg, dhednventionpravidesadqmpgihod ehiseatiog
mg/m;alp §911AEeJeﬁgt‘{§xsd &;B(Q)%gegﬁ%huﬁ§pgl%gg§£%ﬁ&%@n is administere

week! ;”ﬂ'é’ém“?ah%%%p cotiche dminisiering to,the Individual

an effective amount of a composition, comprising
wmp%%tﬁ%ﬁaﬁiﬁ&%mbﬁr@#{@ & PASAAD BRE FAREr=e
amouns pdeainVERFCH Es b aresie) hambnt ke SFebtivE asfsunt
greateOh@ MagyolidessinhsoIneyiriations viheiiventiome ina
nanopiENicasAivethadiatteating apreliferative: disease te
(such as cancer) in an individual, comprising
administering to the individpal a) an effective amount
of a composition comprising nanoparticles comprising
paclitaxel and an albumin (such as Abraxane(r)) and
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101001 Suitable dosages for anti-VEGF antibody

include, for example, about 1 mg/kg to about 20
WO 7S including for example about 1 mg/kg tERE7/023445
effecttv% z}% /ril(t%]f(tza)ga%g é:?\%%%?%%ﬂ?gt gxtfafzadsmon 1s§ nﬁzen about%OO
mg/ maﬁt?*\?‘éé?&‘%ﬁﬁ‘ﬂ bﬁﬂi)}‘ﬁf&ﬂ&ﬁF‘R@%ﬁﬁﬁ?"t‘é@ﬁﬁfﬁ’f’%éﬁmr '

than /v 2, lischadigridicexamipidab Q0 ferg fha22fong/ke. In

some apALEH0R Me/m2:{suahasqabout anyiek 10020 pakicle
compa%ﬁmmad@ng@lmﬁ VAHILORSR RXRARHS nanoparticie

pac gm o) |at|oQ§ 1the antivVEGF ntlbpgé/
comp 01’1 15 a mister very ree W me variations 0 above
s bevacizumab (such as Avastlng [n some vari tIOI’lS

methﬁlf T Faitak T ahd e At B sty
mg/kdp ehparcizeahalr@uett agMvastie) vapiot IhSuHaBler antibody
is adng OB aoNsOftheamoynts ofdaxanerifvariaions of the
abovem@ﬂg@@ﬁﬁgl%&mp%m% @QQ,M%%M E@E@Qﬂﬁ%ﬁg of

the abov% éjocsiebsf (e:x)n or a Ensti‘a?ons L{}le arg1 Q/)L?F aATIE] % 1S gayau umab

SUC as about an
(A"“{E%awﬂe I Hargpartie e H‘iiﬁ‘é%ﬁﬁ‘&i‘%?fé’ﬁﬁ%iﬁ%‘f“i be e
is pachifgekepdchabyg Ut FEl Mgy iuniviaseidomsany of 2, 4,
[0032B, B,sd:0¢ dRatbds, Hore orplBidagy kg)ranti-Mkad= aiatibacs
élseasa@mta&mg/m& 1. AROHEAOQRGIMA &@u%@%&@%ﬁg

adminf Y}ng 1 thel }(I})dl\]r"iéﬂlaigo 458 100h1:1I{SPé com,

&) an effechive 6=;1t10n CO ng
) taxane in a nanop artanile comp OSFIOH an dnﬂbs
Haxang aﬂ?ﬁfz"‘ta st B ?ﬁ@’/?ﬁ?vﬁﬂﬁa ﬁ&d’fé?”é‘kﬁﬂfﬁsi‘é‘z“mab’
for e"%?ﬁ’éﬁﬁ‘fﬁﬁ@ PbfioniBeaBestiv 400G IMoaE Ut Banalsduts an
amougAjeofvd O0RO8; (@300 gin2yantis VEGFiartibodyine
variatiROME- 311 PGAMA tanaQUL 30 BiAAGHS: (SHGHRRS A breast
cance%%s@) 1;]1'9:1 r]aéwﬁ&l %én&gmég&l&@mg%Qha%a%?&al 2} an

xane in.a naniﬁgartlc e com OSItI n and

effectlvebou%lrj? cmmp siti i1ig tayane, SﬂUC as a%we ftmount of
an a“‘*o‘fEfanBngy whfzb%:ﬂf@a‘b?%mﬁ@w@)ﬁaﬁmv@@w the
effectiggrrtitvoeyp! v sonEViarttionss dhenmatiiodizomprises

taxancachiinisiering-ter andndividual atleast:about 200e-mediated
inductiPIM2ARXANE iptmaaa@@azgiglmgm%@m mz!n@et

varxanog ﬁl ?‘at?cgnlégsapgyhgxeg 'In, éoz;rie vana lons qgkga?axr]]ﬁt |13\c/i<§: faxel. I
an Ibod X) In Some variations, the taxane Is pac |taxe
c

o SRS VAMAHBAY, T AV ECE Shiee g compine
nanopREiFA GYARATER ( SEiETS 28 SO0t RN Arsemie vattatidis,
nanopfigetaRaNSiy pastitaxehanchtive antis G hadintib ddyois:
variatidd@ ViReizidpaabl{SuehRs A Vashieye b2k SOBAGN,

" docetaM@riations of the method, the taxane nanoparticle
(0033] cqmgfggl}gg& anqh anti-VEGF ta%ntlbod}i]are

Ve amoun axane position is
administere S|muftaneou tOt elin IVIé T

semeeg il G AEATIO & BY e TGN HhE S HTRHAGGR B =07
the nanoparticle composition and the '
chemotherapeutic agent are concurrent. One
exemplary dosing regime for the combination therapy
of taxane nanoparticle composition includes
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effective amount of bevacizumab is greater than 1

mg/kg to less than 10 mg/kg or greater than 15 mg/kg
wo 2l@dess than 20 mg/kg. In some variations, thecywsaurm2sass

effective amount of Abraxane is between about 80
antibadigimBtenabeut 15Bmglm22andithéreffectivieiamaant
cftectQF REMRCIZUMANR I S.gredianrthandwagikg: to less thasbut

150 m]gpmngjg! Iﬁg %&{%%JBWM®WQ16&%§&&M&%{ 1

g s e e .
pach%ﬁ?mﬁ@r@%ﬁmﬁ@t@fé&owgék&ﬂ WSSt ? is
admirtiverddeveidiz brmals isradministékedevernp2ivaaksndgre
compEMBRYsNREKSIN 1SOMABY ar BhieDe) teneffeathetrective

amouﬁmm@&ﬁm%an%@m%n About 19 %%g}é 10 some

about 200 m%é]rgél ta(ljl;ld the. effectlve amau

T G GAlLY AN TR e e
mg/mm@?k@ﬂéﬁfgfr@fate%nﬂiaﬁffi%%@rv@It?d?ié@*s\fﬁ%%odyts |
betwepnghig. i lingdormevartdtieris; themkbraxane tg taxane is
admiReHBINISIe FRE vRVRS Yniwe - WeRks:s | hSomewy anatio Sxane
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00 mg/m2.to about 359 r}ngslmz and the effeﬁ}le e

1; d.m fe every thiree we OINE vVarialions o
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etfectRNOUIT: 6f sbraxEN %@L OMI 260 g/M2:biNi SOMEkg. In
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evan t|o S, the ey CI Omg
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e
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antibogffe etive grrrd arofbevaeirurmalihisc aserat2 samy/igations of
the abaRQuizderaglkgyda ot Gm gikgyot abatub8imgikg: varations
of the HHLO& L 10: SQMEVaniations: ol any.- of HeahaVe bevacizumab
(Avasme)tqgs%%et\hagagggslIg?[k?étgggvg('% ?e%%r@o?%%mmoﬁ?me taxane

variations, the cancer is breast cancer, lung cancer
< oo S At E AR VRV CaeEF SP ilaRoha. In
10034k o mB AR, th e BREAT CAPCAT RISt AtEiso referred
to 2s “breastidancarsiivsd e hadiatiohstec metostatipinistered
simull@ast, GARECRIts Aravilyypretreate caith @antaracyinesme

veriatBRCARL IAXARER M SAME mn@ug&%tﬁagpémgigeaqpeer is
aﬁ” Iun cancer NS

adm;msteredssequent lc com ov)tlon q a%mmlsmred cxthcr ‘
variations, s a e BIB and/or stage |

prior iy P PRI ?f&‘b%fﬁ*éeé’}‘eﬂjﬁtiﬁ@’i“fﬁ ey e wrsions
the adp @O S, i areoRFPrStRES B thetHBRC B PTTSRTAE agent are
concutimor- e tastaisisi{suchcd sithetastagig«obbredgtn and that of
the chGRUGEN: AR Bividp al e amprising adminisiaring:to

the individual: (1) an effective amount of a

composition comprising nanoparticles comprising a

taxane and a carrier protein, and (2) an effective

amount of an ant VEGF antibody, wherein the
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[01141 Suitable dosages for anti-VEGE antibody
wo Higiuede, for example, about | mg/kg to about 2Q- 520071023446
mg/kg, including for example about 1 mg/kg to about
addiR stk (sueivasiaboubany0h hdcBn8hdHeek 1@nt are
nod B G| ReSOMB IV AT AHRNS:ANE: Clﬁb%@&ﬁ QfhEof the
S o0 s bl DA e s e
aﬁ%%m%eeomgﬁ%z%&?fﬁw&maﬁ%% %ﬁ‘mﬁ“éﬁms
terr@O@hgdmP) nnosatine cvamstions, athentaxahe is
[eepaCliaxel vinsemaMatiationgthe faxanedBle albumin bound

rfigeiaelhIns0me ariations.ine m@svaﬁﬁfmmemuy
&Val?rb] Odmyt G%%I%E%%QSH ﬁgdlat‘d%;l?g(’b 11'9&9\’.‘?[ 4] %‘le .li> also

varia IOﬂS e antl ant evacilz

- congiéeiediode ‘M‘ﬁ%‘ﬁé‘i 2{Pierth e eadREeTs! Faeiieaidar, ef@‘l‘iS]“ US.
PareBuitalntaodnbinatiops/ofeIeamburts ofitawani anicVEGF

antibte ABH-MELE antibesyinclude, for example about 1
[{lﬂfﬂ)g/ Qn%%%%%d%@e@9;4?91,5(%\;1@(:9 %%H i Hgf%%}g?iffezatlw

dise; r % taxane a&ma oug 3%19

S50 ﬁ%g‘ja{‘% 1 ACaBOt SRy OrS A AP
admf&fﬂb?ﬁi%%@%ﬁﬂ%iﬁﬁ%@wﬁﬁw .ﬂéfﬁ@ml%%wﬁﬁizmg 2
taxabe sadout4Qtorigim2 {stblmas ald Ot @wrydohdipd Bnbbsing
radiasoh H8sp0 Q80,0 &he 28O0, M@HB 2)-taxang.and

provAth Mmg otl%gap %4 ;ﬁggem%@@eaé'@ @l&g 1 gaﬁ@&*ﬁ%%l%ém%

to abhout 400 m

com]énsmgoai) i%‘ét rn’?aaﬂﬁ.'&dfﬂm[%engﬁl 8%‘!1@ 6 CC&]‘I}})OSIHOH
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- and BRyeoh&ihd@yI5nBBind BIIBTO0rL502200; ©mBeons
thereAIQAMA} taxaAne, andeabautl.m e/ kgittoabauly20 me/kg
varxa(éhﬁctﬂe‘%gb@m@%l:aﬁynﬂ sgtg%vylll!n @on&: \%Qahgx%’ tﬂté"ﬁrgt@leg{)}l@
car‘ne{y gxtﬁ% &]e\s{fl:%(% th aép tlbqg ¥0m|£] vgga%gsv n?rtslto erdpy xse carried

met Comprlses administering to an indivi aﬂ
out afie bt SHBHPYBY mg/m2 taxane and at least about any
[0037%f I a40tBer onk0merfiey aetioVEGEantibodyerin somemnmal
havinyatiatiensydkisctaxane iscpaclitaxebiliisothepy comprising 2 first
theraMa\:rcjém %%@@%e@rﬁ@%@ieci& FORNG: group consisting
of chemo ac:‘xtzla;?er‘gﬂsé agc%taag Ira\( gtcéxll: o@&%%gt}{ﬂ? tp(?e()?%lge%%él?:hen

(such as Avastie). In some variations, the anti-V
therany Y SER B ETA G ATHTAD (LR A AVSEAe T ARt Hhe
simulfapgonsle pdECHISOE]: O 1F61RE ShTE NGRS PTRR T the
seconfrithodshdind taxarierantatie antitvEGRanibodwane:s
dmiraehraimistered sisultaneausiyniothecndividipaladmeliude more
than ROMRE MaAtions Qfthe methods, the administration of

the taxane and the anti-VEGF antibody are

concurrent. One exemplary dosing regime for the

combination therapy of taxane (such as paclitaxel)

includes administration of 100 mg/m2 -300 mg/m2

(such as 200 mg/m2) taxane at least weekly

(including for example every |, 2, 3, 4, 5, or 6 days)
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mg/kg. In some variations, the effective amount of
bevacizumab is between about 5 mg/kg and about 10
wo 20d0@/kg. In some variations, the effective amoyptadioermazas
bevacizumab is about 2 mg/kg, about 4 mg/kg, about
1603816 M@/AkeraboetiBnmg/kgyiaboutrdOnigitkgy abduts 1R some
varaatimgékgs QE)z@g@é&tal&tmggﬂgdnmn&Qfﬂ@a‘é@xﬂ;@ﬁﬁ%@&hﬁxsmg
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there is ?g)\ 196(9 [ a 0 rQ! IQ c§8m§u¥9£@g§g§g ﬁgr% amclcs

ctive amount 0 raxane is ab
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betwead WW@CKSGEQUET Y Sowee ksn DR 2 vdek sotveavarihtidnspf

pachtamga@eg&%mmnsta@&ﬁ@ﬁg%@nﬁ)dﬁ betweahabewt
toleratedo cgse /m2 19 g ta%ona ggsmg / emm% qur%hgagﬂ%glﬁl% dose of

O?IB vacizumab Is between about 5 mg q
o AT S R DA VAR AT T S
about gpn@ U bt Bf-Abrd¥%aiie: rabodt 280 Mgimite i sdie 14%=
15%, \eawj atiorrsy.Alataxanidi st ad mirister ethwalekly. lsseme
varian V@ Blignsdhe.etiassiveamedint ol bavascizumal; i 1x, 2x,
3x, #:ORTNESN DL ém%&«m aab%;l%mékgrs m&m

variat |ons the effective amount of b vaC|z
adminigaiioe ¥ ???é‘?%%‘%ﬁé% ¥|a?t beX/auzﬁ ClDy

days, aad hfiptiSterat Bty %@R@W%W?‘W@éﬂ@éfnwﬁﬁ over
a perickho§@ et vamniadions2of. any of the.dbovel Bt d$ atkiés
monthproliferative disease is cancer. In some variations, the -

10039,CANGELIS NIast canger, g, GRAGSE: RIpsiale.cancer,

ovarian cancer, or m anoma. In some varlatlons th?
COMPOSIHion COTRPrising nanc s COMPriSing a taxanc and a carrier protein {such
Obl‘ east cancer Is Fnef ta{n(?b é st cancer. In some

s albupi R B Rt St FaBETRTERT 35 hERARF Mo
whereip tht feiatabbevittyerath raeylinesondforraxan ey A gkned
whereiMaiationsthexhing eancerisuaon-saalt ceflhgng to abour 25
mg/m°CRAGEE &M§&és/@er!:@s %m&@:ﬂ@ﬁ&rﬁ a&glﬁll&@@la@ajﬁaosmon
stage 111B or stage |
e et e
s SR O R oL o
period G @t iatersRRs P hiSt i A1 CBPYY PR FThRAeRfE mistretion is no
more HGORPHSIMeEadm imisterihg dodtblehirigivicd gakc(hdamistration is
about ©ffefiie Aot 0f a’CRMPO Sitio COMPISiAlhe taxane (such
as pacl%@@@a@gg%f% ﬁ%@ﬂgjrﬂg’ ailaxane.and-a GarHe: any of 2,
protein, and (2) an effective amount of an antiVEGF
antibody, wherein the effective amount of the
anti-VEGF antibody is an amount effective to
suppress taxane-mediated induction of VEGF in vivo.

Iimi cram v7avimstimnime +lhhA Ffaveama mAacsAiAatrAA v Ar A+ Al ~AF



101281 In some variations of any of the above

wo giRQds, the tumor metastasis is metastatic BEeast, . vz
cancer, metastatic lung cancer, metastatic prostate

3, C8RCEE, Metastatic PyAaNCaNELknorsMet@sialite varations,

the %%%Q@%mp%sﬁ%mgaggsll%g%g%{‘ Ek&?’&%n&%@ﬁ@?‘f gx 4x, 5%,

tatic breast cancer. In some variations, t
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2 phBAGGARGEILAN R L) 3 [0%29] Bhe e im; 22MOMMN( and 36

%ffective to suppress taxane-mediated induction of

VEGF in vivo," as used herein, refers to and includes
[0040b e eprarte Gkl SRt StAR Gy CoffpieEytion of 2
compridicpertraisuppressionTMatho s ingieatingeserekin In.
somSLHBPIEBSieMmaaseariae Winpisthe @ftranthasseribedomprising

pac]k@geiﬁb @'H%QM&M%%U%@J&@ %g pqaﬁsx\émﬁ)ﬁnm nanopamcies
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Namof%mulatlontcontaunmg a taxane Is by at least about
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proteu\ll ar Aongﬂ?etwo x mor acz:zl‘:]igtrqg‘l BE}J tlwhex%%rg}gg e ecfzve
administered In a tlon to the taxane in the

amourg, &ﬁﬁfﬁﬁ“rt?éfﬁ COMRPBLRAPFTELE KSR AS me/m’ o bow
350 mghé mb thiefpoutioageriesin@p  butrbtneeessarilypeke o
less thipallongitoodiftere maclassgt:0f ehemathaerapeudit. variations,
there iAGBRIS Fxamnles-af theseicambinations.argipievided

compn';'sﬁ%%ﬁilm%!m% cambinations A A0 comemplated, ..

comor In some vari tlg\pes tpu%rgfls row%e}:d a n":iet 0
Proftieating 4 p(r())la?eratlve ISBASE" SUEh ™28 &R iyt
an individual, comprising administering to the
individual a) an effective amount of a composition
comprising nanoparticles comprising a taxane and a

carrier protein (such as albumin), b) an effective
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Modes of Administration 101381 The composition
comprising nanoparticles comprising taxane (also

WO zﬂmifggrred to as "nanopanicle composition™) angctp,gsmm234 “
C emotherapeutlc agent can be administered

the cfSINM E@EIEPAJ%LY LhBVESIMUIAREO LS A6k BHSErRE QN)ippress
Quentally 66 sequehial ackm %@t{@ﬁmm

R 18%%3 n solf)ﬁ}é) variations, the nano arﬁlc e

o O EHER R ST GTRETAFERNE SegRyons s s
and a ¢yesiUrditiey the specific chemotherapeutic agents
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same composmon (e.g., a composmon comprisin
nanopEt HEPRGIROpAMIESe s ARSI SP et o e
anti-VEGB ALY e s afsapstece ST U Sition @%éﬁb‘”ﬂtﬁbm some
variatianopauitiples: @ rengoritained i sreddompasitiorr aivd prior 1©
the adthig chemathesapeutic ageat. is cantainachinanethesicaton

of the n%!ly%? %l‘élc% osxggnqg(%m%%’bm% Eﬁ?ﬁﬁ@%ﬂ&%%@&m VEGF

chemoth erapeutlc agent ma be sent in a sin
antxboéBFWﬁbLgfﬁl&HoB 0%1‘[ 5?[‘] nla ome ar;%ti %&ﬂ eth od fompr es
admxwaﬁ@pammésa WFPé‘?éiﬂ%Bﬁﬁ’és’af‘tﬁ‘é‘%‘ﬁ%b&i’t’i‘éf@%‘ fripvion of
anti-Vifi&F enipp Sitiomcomprisetiiectendapeigng. degrr gxriations,
the avirbQiQiNn @R dr samaplthrsofieaghopartalegdrtiian abou
200 nmm%ktmgh rﬂ%%&*}%@ﬁ%@&l&\ﬁ%&%@ﬁ&%E e
wmght ratlo of qm%qlll?rmpg %Eg i eta)gge Iﬂ\llhegy:%n 1% etg)m 051 ggns is ess than
ompasses such compositions. in some variations, .
abwt%mgﬂﬁﬂma%z&ﬂ%l S ERRHET i PRIV et Bhte
some yegpige s, mfidithiséepaadministration of the drug in
[0043thennanopastisle Compositionaartdhe inkibiting tumor metastasis
in an GREMARSF ARSI AgeAtcANReGOmMBIRES, Withive amount of

a comgcysgenec%nmepggﬁllgqg%ggt% eglg %)@MIQ{ athﬁner protein, and

o) an GTOIRCIADELI A0ENT [B SOLIR, SOMEHRLRLONS o
yan ?ﬁeec NaRBparticie Compostt hd the

taxancdpy éﬁ%@fﬁ%ﬂ%&ﬁ’?&’%@@ﬁﬁé@”% AifpaER © about 350
mg/m'sad tenlialys Fiventefmd SEGiaenthalud mipRsthatibmede o less
than 10SQMU L ERINMIRANS that thesdng intbenanoparticiens,
there 1§M§g%§@g Lh&ﬁh@mmh%@&%m&ﬁg@%% [@omprising
adm;ms erm% 15eer1% VV\clh}Q ?TP:!}D fog‘c?;l??&%l%(‘o% Mﬁ@s;‘ﬂggompnsmg a

minutes, such as more than about any of
20, 30, 40, 50, 60 or more mlnutes Either the
nanoparticle composition or the chemotherapeutic
agent may be administered first. The nanoparticle
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[0150] The dosing frequency of the administration of
the nanoparticle composition depends on the nature
of the combination therapy and the particular disease

taxank?aemf% gna é twe%@&%@ﬂ1%§mgmrﬁg§l%&¥m the effective
Inc but |s notllmlted to, we Aglé{lwnhou break;

amog A1 e I ot RS Shhes avery three
medlw@e@%ﬁﬁ@é%y’ 6 VR Rty GG B comPrisine
the tiheés weekssiSeecalsoikablerdid 0TSt The dose vf &
camithgd@xane in the nanoparticle composition will vary

joosYY 't'fntst%%e”\%%%n?ftﬁ?%&&%QHQ@H&E‘é@t@&%@fxcﬂ@gpﬁlﬁde In

particular disease being treated, j!’hte ?' ses gngmMS he
SOmeS\HERaTI tl%t‘é?f’é&etﬁsﬁ%%%b %St%%ﬁonsen *sUch as a
g e aFEI HFeT SR DISE RO S OTI8E Baipsy e ani-VEGE
antibp@rticelasdiseabecArvexemplirydose wbthecitxane VECGE
antlogmf SQIE: U%&ﬁtiqa%Q@-%@(}@Q iR thenaneparticte: ant-VEGE

ant:bog)vmsp gSI I }QQ '%%mp%lk%&?%@é‘ﬁ&%%@m th @ﬂ}{e% the

n.momaxfmﬁurﬁ_}ﬁﬁt;ﬁﬁ]girg?]eﬁveféﬁout mnﬁml abo%t%tn¥?50 taxane in
the nERBFIARLe 2OTPPIIGIMN 2, STTO GRS t*??%ﬁ?ﬁﬁ/ﬁﬁ‘z‘%@ame w
the reng¥MRleanch3B0mIghmR:Roreiampte, theddsage of of
axaRacliaxabinananopaticle cempasitiofueambainithe
compoﬂg,% a%E $00:4 %@%m&wmmwﬁae@%&meﬁgme

di VSéI edu 5 OI;zrxSa(t)l 25 %/mz \é:\l( E\%’Yen 1c‘;)gd%1¥\1lsleerl$il¥or at
indivdigls A SEE RS FI90TEST Bther exemplary
eaﬂawrﬁ&m&d@gw‘ﬂ%@%ﬁwﬁﬁ%ﬁ%ﬁ GRipryy- v some
variafianopearticlescompoésition st esrpatitexéellalydmime
admiRREPAGIGlerGompositiony for £ xample: Abeasainee)e
W;A&&Lusil@mlgwoacr&n Jlm%gtmm;@ﬂamg!mznw@%l&

et ol e

vmaﬂf@éwﬂ%ﬁf 8?“h‘iﬁfééﬁ§°"i%%‘§%‘§e VR “E‘%"’ Pf the
nanopfr Giwaeles CHBOSHIRY D, PreeklynWitHGUP breicorpy Sriatons.
the cERGHARIARCE-EVRIN: 20meeks; 26 Ghmg/m2oncéexnyin and
the t&éﬂ@ﬁ@an&@wm%%ﬁﬂ LVeNt3 Weeks; h80n30:ations,
the nangi{I rtl%ie%yrggys&ggeigf}éle S @e:ﬁ%ﬁy TE?) SQ}Q/ m%mwe%@ywwmua

i3 human, %l{%n}g%g!( 1!>pxsaaq glatslp an ott pa)@ etas(aasgds?npguﬂd in some

compination can pe admlnlstere

Va“ﬁ@ﬂé\ﬂhﬁ@“&%%ﬁ MRS TEdfme described
[004Rier&irys4 OIG3 Exeniplanydosihg regimes forthent disclosure will

becob@mbinatien.therapyotnanepartisle compesitigended clains, I
isto @%ﬁ@c@%&ﬁﬁl&tg?%ey&l lp Qr allglo@ ﬁm p )%El;lt ]ct:,lse OF ?am Rggl!ltslgg" ations

q %r £xamp ple Abraxanee ) and other a%ents inclu
OB A R RSE 11 I D Waakty s Bt gisciosare.
three weeks, plus 825 mg/m2 Xeloda(r), daily; 260
mg/m2 once every two weeks, plus 60 mg/m2
adriamycin and 600 mg/m2¢yclophosphamide, once
every two weeks; 220-340 mg/m2 once every three
weeks, plus carboplatin, AUC=6, once every three
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comprising a taxane (such as paclitaxel) and an
albumin, and b) an effective amount of at least one

WO m@m%zchemotherapeutic agent as provided indROWSio 7023446
36-40 and 42-43 in Table 1. In some varlatlons the
administratiQBReH 1iE; g iti
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mean 2 & SHREIEBAURS 4§ e?ndt asp ré?/lded neﬁow A1
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met of treatlng S LC in an individual comprising
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1. ABX + Carboplatin + Herceptin(r) ABX: 100 mg/m2
DI, 8,15 g4wk x 6 Carbo: AUC =2 DI, 8, 15 q4wk x 6
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[0852] Figure 7A and Figure 7B show the cytotoxic activity of nab-rapamycin in
combination with Abraxane® on vascular smooth muscle cells. Cytotoxicity was
evaluated by staining with ethidium homodimer-1 (Fig. 7A) or by staining with
calcein (Fig. 7B}

Hi653] Figure 8 shows the cytotoxic activity of nab-rapamycin in combination with
Abraxane® in a HT2% human colon carcinoma xenograft model.

[6654] Figure 9 shows the cytotoxic activity of nab-17-AAG in combination with
Abraxane®” in a H358 human lung carcinoma xenograft model.

[6655] Figures 10A and 10B show necrosis in MDA-MB-231 tumor cells after
treatment with saline control or Abraxane®. Figures 10C and 10D show hypoxia in
MDA-MB-231 cells after treatment with saline control or Abraxane®. Arrows indicate
sites of necrosis {10A and 10B) or sites of hypoxia (10C and 10D).

[8656] Figures 11A and 11B show the effect of VEGF-A and Avastin® on
Abraxane®-treated cells in cytotoxicity and clonogenic assays. In Fig, 11 A, results are
shown as viable cells as a percentage of untreated cells. Dark circles indicate cells
treated with Abraxane® alone; open circles indicate cells treated with Abraxane® and
VEGF-A; dark triangies indicate cells treated wish Abraxane® and Avastin®. In Fi g.
1B, results are shown as the mean number of cell colonies per plate.

[0057] Figure [2 shows the effect of Abraxane® and Avastin® treatment on the
growth of MDA-MB-231 breast tumor xenografts. Dark sqnares indicate mean tumor
volume in saline-treated mice; dark circles indicate mean tumor volume in
Abraxane®-treated mice; dark diamends indicate mean tumor volume in Avastin®-
treated mice; open diamonds indicate mean tumor volume in Abraxane® + Avagctin®

{2 mg/kg)-treated mice; open circles indicate mean tumor volume in Abraxane® +

Avastin® (4 mg/kg)-treated mice; triangles indicate mean tumor volume in Abraxane®
+ Avastin® (8 mg/kg}-treated mice. Two bars labeled ABX indicate the two
Abraxane® treatment cycles,

[BUS8]  Figures 13A and 13B show the effect of Abraxane® and Avastin® wreatment
on metastasis of luciferase-expressing MDA-MB-231 tumor cells to the lymph nodes
and lungs in tumor-bearing mice. Results are shown as levels of uciferase activity in

lymph node or lung cellular extracs.



Combination Regime/Dosage Study therapy type
Protocol title HerceptinS: 4 mg/kg on wk 1,2 mg/kg

wo nd@l:siybsequent weeks Herceptin(r) as first orecrius2o07m23446
second-line therapy of advanced HER2+ breast

[6059CaNCek R AldXalonerftidaiceptinge)) ABXxd2bnd solveat-
free {zm%ﬁm&q&w&%ﬂ@%%ml&ﬁz@%@ﬁ&ﬁﬁ:@p@{m mor volume
(Fig. 14A) and reactionary angiogenesis (Fig. 14B) in paclitaxel-sensitive (MX-1 and
MES-SA) and paclitaxel-resistant (MES-SA/DxS) xenografis.

[0068] Figure 15 shows that administration of Avastin® in combination with -
Abraxane® 10 mice bearing MDA-MS-231 human breast cancer xenograﬁ_s
significantly improves tumor suppression induced by Abraxane® alone.

[6861] Figure 16 shows that combination therapy with Abraxane® and Avastin®
but not Abraxane® or Avastin® alone resuited in sustainable tumor regressions in all
treated mice for at least 95 days after tumor implantation.

[0662F Figure 17 shows that combination therapy with Abraxane® and Avastin® but
not Abraxane® or Avastin® alone resulted in inhibition of fymphatic (Fig. 17A) and

pulmonary {Fig. 17B) metastasis.

DETAILED DESCRIPTION OF THE INVENTION
[6663] The present invention provides methods of combination therapy comprising
a first therapy comprising administration of nanoparticles comprising a taxane and a
carrier protein {such as albumin) in conjunction with a second therapy such as
radiation, surgery, administration of at least one other chemotherapeutic agent, or
combinations thereof. The invention also provides methods of metronomic therapy.
[0064] The present invention involves the discovery that Abraxane®, due 1o its
superior anti-tunor activity and reduced toxicity and side effects, can be administered
in combination with other therapeutic drugs and/or treatment modalities and can also
be used in metronomic chemotherapy. Due to significantly immproved safety profiles
with compositions comprising drug/carrier protein nanoparticles (such as Abraxane™),
we believe that combination chemotherapy with such nanoparticle compositions {such
as Abraxane®) is more effective than combination chemotherapy with other drugs. In
addition the use of nanoparticle composition {such as Abra_)cane@) in combination with
radiation is aiso believed to be more effective than combination of other agents with
radiation. Thus, the nanoparticle compositions (especially a paclitaxel/albumin
nanoparticle composition, such as Abraxane®), when used in combination with other
chemotherapeutic agents or when combined with other treatment modalities, should
be very effective and overcome the deficiencies of surgery, radiation treatment, and

chemotherapy in the treatment of proliferative disease (such as cancer},
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Phase Il trial of weekly Abraxane(r) monotherapy for

WO z(m;}ng,;gﬁgne MBC (plus Herceptin(r) in HER2+ pt$):Aisace7i023446
ABX + Navelbine OD (G-CSF) LI: ABX: 80 mg/m
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proliferative diseases such as cancer. The first therapy cornprising a taxane and
second therapy can be administered to a mammal having the proliferative
sequentially, or they can be co-administered, and even adiinistered simultaneously in
the same pharmaceutical composition.

[6666] Further, a metronomic dosing regime using Abraxane”™ has been found to be
more effective than the traditional MTD dosing schedule of the same drug
composition. Such metronomic dosing regime of Abraxane® has also been found to be
more effective than meironomic dosing of Taxol®.

{0067 The methods described herein are generally useful for treatment of diseases,
particularly proliferative diseases. As used herein, “treatment” is an approach for
obtaining beneficial or desired clinical results. For purposes of this invention,
heneficial or desired clinical results inciude, but are not limited to, any one or more
of: alleviation of one or more symptoms, diminishment of extent of disease, stabilized
{i.e., not worsening) state of disease, preventing or delaying spread (e.g., metastasis)
of disease, preventing or delaying occurrence or recurrence of disease, delay or
stowing of disease progression, amelioration of the disease state, and remission
(whether partial or total). Also encompassed by “treatment” is a reduction of
pathological consequence of a proliferative disease. The methods of the invention
contemplate any one or more of these aspects of treatment.

[0068] As used herein, a “proliferative disease” is defined as a tumor disease
(including benign or cancerous) and/or any metastases, wherever the tumor or the
metastasis are jocated, more especially a tumor selected from the group comprising
one or more of (and in some variations selected from the group consisting of) breast
cancer, genitourinary cancer, lung cancer, gastrointestinal cancer, epidermoid cancer,
melanoma, ovarian cancer, pancreatic cancer, neuroblastoma, colorectal cancer, head
and neck cancer. In a broader sense of the invention, a proliferative disease may
furthermore be selected from hyperproliferative conditions such as hyperplasias,
fibrosis {especially pulmonary, but alse other types of fibrosis, such as renal fibrosis),
angiogenesis, psoriasis, atherosclerosis and smooth muscle proliferaiion in the blood
vessels, such as stenosis or reétenosis following angioplasty. In some variations, the

proliferative disease is cancer. In some variations, the proliferative disease 1$ a non-
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and/or in any other location are implied alternatively or in addition, whatever the
location: of the tumor and/or metastasis is.

[6069] 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 tumor to shrink and/or to decrease the growth rate of the
tumor (such as to suppress tumor growth) or to prevent or delay other unwanted cell
proliferation. In some variations, an effective amount is an amount sufficient to delay
development. In some variations, an effective amount is an amount sufficient to
prevent or delay occurrence and/or recurrence. An effective amount can be
admimistered in one or more administrations. In the case of cancer, the effective
amount of the drug or composition may: (i) reduce the number of cancer cells; (i)
reduce tumor size; (iii) inhibit, retard, slow to some extent and preferably stop cancer
cell infiitration into peripheral organs; (v} inhibit (i.c., slow to some extent and
preferably stop) tumor metastasis; (v) inhibit tumer growth; (vi) prevent or delay
occurrence and/or recurrence of tumor; andfor (vil) relieve to some extent one or more
of the symptoms associated with the cancer.

[6070] 1In some variations, there is provided a method of treating a primary fumor.
In some variations, there is provided a method of treating metastatic cancer (that is,
cancer that hias metastasized from the primary tumor). In some variations, there is
provided a method of treating cancer at advanced stage(s). In some variations, there is
provided 2 method 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 cancer. In some variations, there
is provided a method of treating lung cancer, including, for example, non-smali cell
lung cancer (NSCLC, such as advanced NSCLC), small cell lung cancer (8CLC, such
as advanced SCLC), and advanced solid tumor malignancy in the lung. In some
variations, there is provided a method of treating any of ovarian cancer, head and neck
cancer, gastric malignancies, melanoma (including metastatic melanoma), colorectal

cancer, pancreatic cancer, and solid tumors (such as advanced solid tumors). In some
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ABX + Anthracycline Metastatic Breast Cancer

WO m@@g&e I/11 trial ABX plus Doxil(r) for MBC plus Jinitgehwaz4s6
K. 6. ABX + Gemcitabine ABX: 125 mg/m2 Gem:

vaiaz;&Q@QrmgﬁMM%&}%@oM&taﬁ@an RipastGaneekell
migratioh an ste vﬁgnﬁ@atﬁ&e'!sy&@xld% M&ﬁéﬂﬁ&@ﬁmg any of the

nanoparticle alpumin bqund)-Paclitaxel (nab-

ol B AT CBr BT O Wit CORENABRETR
atherospgffign @Wfﬂ%ﬂ@ﬂ’?%@@‘ﬁmwwéﬁgﬁgﬁ@ Bf@gigyention also
providdS anbedts 71 dAd3MgHevelopment of any of the proliferative diseases

described herein.

[6071] The term “individual” is a mammal, including humans. An individual
inchides, but is not Hmited to, human, bovine, horse, feline, canine, rodent, or primate.
In some variations, the individual is human, The individual (such as human) may have
advanced disease or lesser extent of disease, such as low tumor burden, In some
variations, the individual ig at an early stage of a proliferative disease (such as
cancer). In some variations, the individual is at an advanced stage of 2 proliferative
disease (such as an advanced cancer). Iz some variations, the individual is HER2
positive. In some variations, the individual is HER2 negative.

{09721 The methods may be practiced in an adjuvant setting. “Adjuvant setting”
refers to a clinical setting in which an individuai has had a history of a proliferative
disease, particularly cancer, and generally (but not necessarily) been responsive to
therapy, which includes, but is not limited to, surgery {such as surgical resection),
radiotherapy, and chemotherapy. However, because of their history of the
proliferative disease (such as cancer}, these individuals are considered at risk of
development of the disease. Treatrment or administration in the “adjuvant setting”
refers 1o a subsequent mode of treatment. The degree of risk (i.e., when an individual
in the adjuvant setting is considered as “bigh risk” or “low risk™) depends upon
several factors, most usually the extent of disease when first ireated. The methods
provided herein may also be practiced in a neoadjuvant setting, i.¢., the method may
be carried out before the primary/definitive therapy. In some variations, the individual
has previously been treated. In some variations, the individual has not previously been
treated. In some variations, the treatment is a first line therapy.

{00731 It is understood that aspect and variations of the invention described hergin
include “consisting” and/or “consisting essentially of” aspects and variations.

[6874] As is understood by one skilled in the art, reference to "about” a value or
parameter herein includes {and describes) embodiments that are directed to that value
or parameter per se. For example, description referring to "about X" includes

description of "X".
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Lapatinib Metastatic Breast Cancer Phase I/11

wo medraxane(r) + GW572016 8. ABX + Lapatiniy-ABXrn23446
100 mg/m2 qwk x 3/4 Lapatinib: starting at 1000 mg/d

x 2 days Metastatic Breast Cancer Phase | dose
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(such alsn c§£§c‘é8W&%ﬁpl@é%%gsmg%ﬁﬁ@{émg to the individual: a) an 7
effective amount of a composition comptising nanoparticles comprising a taxane and
a carrier protein (such as albumin); and b) an effective amount of at least one other
chemotherapeutic agent. In some variations, the taxane is any of (and in come
variations consisting essentizliy of) paclitaxel, docetaxel, and ortataxel. In some
variations, the nanoparticle composition comprises Abraxane®. In some variations, the
chemotherapeutic agent is any of (and in some variations selected from the group
consisting of} antimetabolite agents (including nucleoside analogs), platinum-based
agents, alkylating agents, tyrosine kinase inhibitors, anthracycline antibiotics, vinca
alkloids, proteasome inhibitors, macrolides, and topoisomerase inhibitors.

[0076] In some variations, the method comprises administering to the individual: a)
an effective amount of a compesition comprising nanoparticles comprising paclitaxel
and an albumin; and b) an effective amount of at least one other chemotherapeutic
agent. In some variations, the paclitaxel/albumin nanoparticles have an average
diameter of no greater than about 200 nm. Ir some variations, the paclitaxel/albumin
nanoparticle composition is substantially free (such as free) of surfactant {such as
Cremophor). In some variations, the weight ratio of the albumin to paclitaxel in the
composition is about 18:1 or less, such as about §:1 or less. In some variations, the
paclitaxel is coated with albumin. In some variations, the paclitaxel/albumin
nanoparticles have an average diameter of no greater than about 200 nm and the
paclitaxel/albumin composition is substantially free (such as free) of surfactant (such
as Cremophor). In some variations, the pacitaxel/ajbumin nanopatticles have an
averape diameter of no greater than about 200 nm and the paclitaxel is coated with
albumin. In some variations, the nanoparticle composition s Abraxane®.

[80777] In some variations, the invention provides a method of treating 2
proiiferative disease {such as cancer) in an individual comprising administering to the
individual a) an effective amount of Abraxane®, and b) an effective amount of at least
one other chemotherapeutic agent. Preferred drug combinations for sequential or
co-administration or simultaneous administration with Abraxane® are those which

show enhanced antiproliferative activity when compared with the single components
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with advanced solid Row No. Combination

WO 2nﬂsfjgga?gégne/Dosage Study therapy type Protocol?%t,l%smmmmﬁ
tumors 9. ABX +FEC (+Herceptine)

alone, especially combinations that that lead to regression of proliferative tissues
and/or cure from proliferative diseases.

[6678] The chemotherapeutic agents described herein can be the agents themselves,
pharmaceutically acceptable salts thereof, and pharmaceutically acceptable esters
thereof, as well as steroisomers, enantiomers, racemic mixtures, and the like. The
chemotherapeutic agent or agents as described can be administered as well as a
pharmaceutical compesition containing the agent(s), wherein the pharmaceutical
composition comprises a pharmaceutically acceptable carrier vehicle, or the like.
[8979] The chemotherapeutic agent may be present in a nanoparticie composition.
For example, in some variations, there is provided a method of treating a proliferative
disease (such as cancer) in an individual, comprising administering to the individual:
a) an effective amount of a composition comprising nanoparticles comprising a taxane
and a carrier protein (such as albumin); and b) an effective amount of a composition
comprising nanoparticles comprising at least one other chermotherapeutic agent and a
carrier protein (such as albumin). In some vartations, the method comprises
administering to the individual: a) an effective amount of a composition comprising
nanoparticles comprising paclitaxel and an albumin (such as Abraxane™); and b) an
effective amount of a composition comprising nanoparticles comprising at least one
other chemotherapeutic agent and a carrier protein (such as albumin). In some
variations, the chemotherapeutic agent is any of (and in some variations selected from
the group consisting of) thiocolchicine or its derivatives (such as dimeric
thiocolchicine, including for example nab-5404, nab-5800, and rab-3801), rapamycin
or its derivatives, and geldanamycin or its derivatives {such as 17-allyl amino
geldanamycin (17-AAG)). In some variations, the chemotherapeutic agent is
rapamycin. In some variations, the chemetherapeutic agent is 17-AAG.

[0080]. An exemplary and non-limiting list of chemotherapeutic agents
contemplated is provided herein. Suitable chemotherapeutic agents include, for
example, vinca alkaloids, agents that distupt microtubule formation (such as
colchicires and its derivatives), anti-angiogenic agents, therapeutic antibodies, EGFR
targeting agents, tyrosine kinase targeting agent (such as tyrosine kinase inhibitors),
transitional metal compiexes, profeasome inhibitors, antimetabolites {such as
nueleoside analogs), alkylating agents, platinum-based agents, anthracycline
antibiotics, topoisomerase inhibitors, macrolides, therapeutic antibodies, retinoids (

such as all-trans retinoic acids or a derivatives thereof); geldanamyein or a derivative



ABX: 220 mg/m2 g2wk x 6 followed by FEC: 4 cycles
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vanamomeb‘:cted from the group conststing o{) adnamycm colchicine, |
cyelophosphamide, actinomycin, bleomycin, duanorubicin, doxorubicin, epirubicin,
mitomycin, methotrexate, mitoxantrone, fluorouracil, carboplatin, carmustine
{(BCNU), methyl-CCNU, cisplatin, etoposide, interferons, campiothecin and
derivatives thereof, phenesterine, taxanes and derivatives thereof (e.g., paclitaxel and
derivatives thereof, taxotere and derivatives thereof, and the like), topetecan,
vinblastine, vincristine, tamoxifen, piposulfan, nab-5404, nab-5800, nab-5801,
Irinotecan, HKP, Ortataxel, gemcitabine, Herceptin@’, vinorelbine, Doxil®,
capecitabine, Alimta®, Avastin®, Velcade®™, Tarceva®, Neu]asta®, Lapatinib,
Sorafenib, derivatives thereof, chemotherapeutic agents known in the art, and the like.
In some variations, the chemotherapeutic agent is a composition comprising
nanoparticles com.prising a thiocolchicine derivative and a carrier protein (such as
albumin)}.

[0082] In some variations, the chemotherapeutic agent is a antineoplastic agent
including, but is not limited to, carboplatin, Navelbine® (vinorelbine), anthracycline
(Doxil®), lapatinib (GW37016), Herceptin®, gemcitabine (Gemzar®}? capecitabine
(Xeloda®), Alimta®, cisplatin, 5-fluorouracil, epirubicin, cyclophosphamide,
Avastin®, Velcade®, etc.

[0683] In some variations, the chemotherapeutic agent is an antagonist of other
factors that are involved in tumor growth, such as EGFR, ErbB2 (also known as
Herb), ErbB3, ErbB4, or TNF, Semetimes, it may be beneficial 1o also administer one
or more cytokines to the individual. In some variations, the therapeutic agent is a
growth inhibitory agent. Suitable dosages for the growth inhibitory agent are those
presently used and may be lowered due to the combined action (synergy) of the
growth inhibitory agent and the taxane.

[0084] In some variations, the chemotherapeutic agent is a chemotherapeutic agent
other than an anti-VEGF antibody, a HER? antibody, interferon, and an HGFp
antagonist.

[6085] Reference to a chemotherapeutic agent herein applies to the
chemotherapeutic agent or its derivatives and accordingly the invention contemplates

and inchudes either of these variations (agent; agent or derivative(s)). “Derivatives” or
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Phase Il safety and tolerability study of Abraxane(r),
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moiety. In some variations, the derivative or analog of the chemotherapeutlc agent or
moiety retains similar chemical and/or physical property {including, for example,
fimetionality) of the chemotherapeutic agent or moiety.

[0686] In some variations, the invention provides a method of treating a
proliferative disease (such as cancer) in an individual, comprising administering to the
individual a) an effective amount of a composition comprising nanoparticles
comprising a taxane and a carrier protein (such as albumin), and b) an effective
amount of a tyrosine kinase inhibitor. In some variations, the invention provides a
method of treating a proliferative disease (such as cancer) in an individuai,
comprising administering t¢ the individual a) an effective amount of a composition
comprising nanopatticles comprising paclitaxel and an albumin (such as Abraxane®),
and b) an effective amount of a tyrosine kinase inhibitor. Suitable tyrosine kinase
inhibitors include, for example, imatinib (Gleevec®), gefitinib (Iressa®™), Tarceva,
Sutent® (sunitinib matate), and Lapatinib. In some variations, the tyrosine kinase
inhibitor is lapatinib. In some variations, the tyrosine kinase inhibitor is Tarceva.
Tarceva is a small molecule human epidermal growth factor type 1/epidermal growth
factor receptor (HER I/EGFR) inhibitor which demonstrated, in a Phase III clinical
trial, an increased survival in advanced non-small cell fung cancer (NSCLC)
individuals. In some variations, the method is for treatrment of breast cancer, including
treatment of metastatic breast cancer and treatment of breast cancer in a neoadiuvant
setling. In some vanations, the method is for treatment of advanced solid tumor. In
some vatiations, there is provided a method to inhibit the proliferation of EGFR
expressing tumors in & mammal comprising administering 1o a maramal infected with
such tumors Abraxane® and gefitinib, wherein the gefitinib is administered by pulse-
dosing.

[0087] In some variations, the invention provides a method of treating a
proliferative disease (such as cancer} in an individual, comprising administering to the
individual a) an effective amount of a composition comprising nanoparticles
comprising a taxane and a carrier protein (such as albumin}, and b) an effective
amount of an antimetabolite agent (such as a nucleoside analog, including for

example purine analogs and pyrimidine analogs). In some variations, the invention
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and b) an effective amount of an antimetabolite agent. An “aptimetabolic agent” is an
agent which is structurally similar to a metabolite, but cannot be used by the body ina
productive manner. Many antimetabolite agents interfere with production of nucieic,
acids, RNA and DNA. For example, the antimetabolite can be a nucleoside analog,
which includes, but is not limited to, azacitidine, azathioprine, capecitabine
(Xeloda®), cytarabine, cladribine, cytosine arabinoside (ara-C, cytosar), doxifluridine,
fluorouraci! (such as 5-fluorouracil), UFT, hydoxyurea, gemcitabine, mercaptopurine,
methoirexate, thioguanine {such as 6-thioguanine). Other anti-metabolites include, for
example, [-asparaginase (Elspa), decarbazine (DTIC), 2-deoxy-D-glucose, and
procarbazine (matulane). In some variations, the nucleoside analog is any of (and ini
some variations seiected from the group consisting of) gemcitabine, flucrouracil, and
capecitabine. In some variations, the method is for treatment of metastatic breast '
cancer or locally advanced breast cancer. In some variations, the method is for first .
line treatment of metastatic breast cancer. In soms variations, the method is for
treatment of breast cancer in a necadjuvant setting. In some variations, the method is
for treatment of any of NSCLC, metastatic colorectal cancer, pancreatic cancer, of
advanced solid tumor.

[0088] In some variations, the invention provides a method of treating a
proliferative disease (such as cancer) in an individuai, comprising administering to the
individual a) an effective amount of a composition comprising nanoparticles
comprising a taxane and a carrier protein (such as albumin), and b) an effective
amount of an alkylating agent. In some variations, the invention provides a method of
treating a proliferative disease (such as cancer) in an individual, comprising
administering to the individual a) an effective amount of a composition comprising
nanoparticles comprising paclitaxel and an albumin (such as Abraxane™), and b) an
effective amount of an alkylating agent. Suitable alkylating agents include, but are not
limited 10, cyclophesphamide (Cytoxan), mechlorethamine, chiorambucil, melphalan,
carmustine (BCNU), thiotepa, busulfan, alkyl sulphonates, ethylene imines, nitrogen
mustard analogs, estramustine sodium phosphate, ifosfamide, nitroseureas, lomustine,
and streptozocin. In some variations, the alkylating agent is cyclophosphamide. In

some variations, the cyclophosphamide is administered prior to the administration of
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[0083] In some variations, the invention provides a method of treating a
proliferative disease (such as cancer) in an individual, comprising administering to the
individual a) an effective amount of a composition comprising nanoparticies
comprising a taxane and a carrier protein (such as albumin), and b) an effective
amount of a platinum-based agent. In some variations, the invention provides a
method of treating a proliferative disease (such as cancer) in an indi-vidual,
comprising administering to the individuat a) an effective amount of a composition
- comprising nanoparticles comprising paclitaxel and an albumin (such as Abraxane™),
and b) an effective amount of a platinum-based agent. Suitable platinum-based agenfs
include, but are not limited to, carboplatin, cisplatin, and oxaliplatin. In some
variations, the platinum-based agent is carboplatin. In some variations, the method is
for treatment of: breast cancer {HER2 pesitive or HER2 negatjve, including metastatic
breast cancer and advanced breast cancer); lung cancer {including advanced NSCLC,
first line NSCLC, SCLC, and advanced solid tumor malignancies in the jung); ovarian
cancer; head and neck cancer; and melanoma (including metastatic melanoma).
[6090] In some variations, the invention provides a method of treating a
proliferative disease (such as cancer) in an individual, comprising administering o the
individual a) an effective amount of a compoesition comprising nanoparticies
comprising a taxane and a carrier protein (such as albumin), and b) an effective
amount of an anthracycline antibiotic. In some variations, the invention provides a
method of treating a proliferative disease (such as cancer) in an individual,
comprising administering to the individual a) an effective amount of a composition
comprising nanoparticles comprising paclitaxel and an albumin (such as Abraxane®)
and a carrier protein (such as albumin}, and b) an effective amount of an anthracycline
antibiotic. Suitable anthracycline antibiotic include, but are not limited to, Doxil®,
actinomycin, dactinomycin, daunorubicin (daunomycin), doxorubicin (adriamycin),
epirubicin, idarubicin, mitoxantrone, valrubicin, In some variations, the anthracycline
is any of (and in some variations selected from the group consisting of) Doxil®,
epirubicin, and doxorubicin. In some varlations, the method s for treatment of an
carly stage breast cancer. In some variations, the method is for treatment of a breast

cancer in ar adjuvant or a neoadjuvant setting,
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individuat a?aﬁg%ective amount of a composition comprising nanoparticles
comprising a taxane and a carriet protein (such as albumin), and b) an effective
amount of a vinea alkloid. In some variations, the invention provides a method of
treating a proliferative disease (such as cancer) in an individual, comprising
administering to the individual a) an effective amount of a composition comprising
nanoparticles comprising palitaxel and an albumin (such as Abraxane®) and a carrier
protein (such as albumin), and b) an effective amount of 2 vinca alkloid. Suitable
vinea alkaloids include, for example, vinblastine, vincristine, vindesine, vinorelbine
(Navelbine®), and VP-16. In some variations, the vinca alkaloid is vinorelbine

N gveibine®). In some variations, the method is for treatment of stage IV breast
cancer and lung cancer.

[0092] In some variations, the invention provides a method of treating a
profiferative disease (such as cancer) in an individual, comprising administering to the
individual a) an effective amount of a composition comprising nanoparticles
comprising a taxane and a carrier protein (such as albumin), and b} an effective
amount of a macrolide. In some variations, the invention provides a method of
treating a profiferative disease (such as cancer) in an individual, comprising
administering to the individual a} an effective amount of a composition comprising
nanoparticles comprising paclitaxel and an albumin {such as Abraxane™) and a carrier
protein (such as albumin), and b) an effective amount of 2 macrolide. Suitable
macrolides include, for example, rapamycin, carbomycin, and erythramycin. In some
variations, the macrolide is rapamycin or a derivative thereof. In some variations, the
method is for treatment of a solid fumor.

i0093] In some variations, the invention provides a method of treating a
proliferative disease (such as cancer) in an individual, comprising administering to the
individual a) an effective amount of a composition comprising nanoparticies
comprising a taxane and & carrier protein (such as albumin), and b) an effective
amount of a topoisomerase inhibitor, In some variations, the invention provides a
method of treating a proliferative disease (such as cancer) in an individual,
comprising administering to the individual a) an effective amount of a composition
comprising nanoparticles comprising paclitaxel and an albumin (such as Abraxane®)

and a carrier protein (such as albumin), and b) an effective amount of a topoisomerase
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inhibitd\BXs o AGridibas, GSefotitereeptingn) )s a opoisomerase inhibitor,
including, for example, inhibitor of topoisomerase [ and topeisomerase I1. Exemplary
inhibitors of topoisomerase I include, but are not limited to, camptothecin, such as
irinotecan and topotecan. Exemplary inhibitors of topoisomerase 11 mclude, but are
not limited to, amsacrine, etoposide, etoposide phosphate, and teniposide.

[0694] In some variations, the invention provides a method of treating a
proliferative disease (such as cancer) in an individual, comprising administering to the
individual a) an effective amount of a composition comprising nanoparticles
comprising a taxane and a carrier protein (such as albumin), and b} an effective
amount of an antiangiogenic agent. In some variations, the invention provides a
method of treating a proliferative disease (such as cancer) in an individual, |
comprising administering to the individual a) an effective amount of a composition
comprising nanoparticles comprising paclitaxel and an albumin (such as Abraxane®)
and a carrier protein (such as albumin), and b} an effective amount of an ‘
antiangiogenic agent. In some variations, the method is for treatment of metastatic
breast cancer, breast cancer in an adjuvant setting or a neoadjuvant setting, lung
cancer (such as first line advanced NSCLC and NSCLC), ovarian cancer, and
melanoma (including metastatic melanoma),

[0995] Many anti-angiogenic agents have been identified and are known in the art,
including those listed by Carmeliet and Jain (2000). The anti-angiogenic agent can be
naturally occurring or non-naturally occurring. In some variations, the
chemotherapeutic agent is a synthetic antiangiogenic peptide. For example, it has
been previously reported that the antiangiogenic activity of small synthetic pro-
apoptic peptides comprise two functional domains, one targeting the CD13 receptors
(aminopeptidase N on tumor microvessels and the other disrupting the mitochondrial
membrane following internalization. Nat. Med. 1999, 5(9%:1032-8. A second
generation dimeric peptide, CNGRC-GG-d(KLAKLAK)Z, named HKP (Hunter
Killer Peptide) was found to have improved antitumor activity. Accordingly, in some
variations, the antiangiogenic peptide is HKP. In some variations, the antiangiogenic
agent is other than an anti-VEGF antibody (such as Avastin®).

[0096] In some variations, the invention provides a method of treating a
proliferative disease (such as cancer) in an individual, comprising administering to the
individual a) an effective amount of a compesition comprising naneparticles

comprising a taxane and a carrier protein (such as albumin), and b) an effective
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camposition comprising nanopamcles compr;smg paclitaxel and an albumin (such as
Abraxane®) and a carrier protein (such as albumin), and b) an effective amount ofa
proteasome inhibitor such as bortezomib (VelcaciE:@).
{0097] In some variations, the invention provides a method of treating a
proliferative disease (such as cancer) in an individual, comprising adminisiering to the
individual a) an effective amount of a composition comprising nanoparticles
comprising a taxane and a carrier protein (such as albumin}, and b) an effective
amount of a therapeutic antibody. In some variations, the invention provides a method
of treating a proliferative disease (such as cancer) in an individual, comprising
administering to the individual a) an effective amount of a composition comprising
nanoparticles comprising paclitaxel and an albumin (such as Abraxane®) and a carrier
protein (such as albumin), and b} an effective amount of a therapeutic antibody.
Suitable therapeutic antibodies include, but are net limited to, anti-VEGF antibody
{such as Avastin® (bevacizumab)), anti-HER? antibody (such as Herceptin®
{trastuzumab)), Erbitux® (cetuximab), Campath (alemtuzumab), Myelotarg
(gemtuzamab), Zevalin (ibritumomab tiuextan, Rituxan (rituximab), and Bexxar
(tositumomab). In some variations, the chemotherapeutic agent is Erbitux®
(cetuximab). In some variations, the chemotherapeutic agent is a therapeutic antibody
other than an antibody against VEGF or HER2. In some variations, the method 1s for
treatment of HER2 positive breast cancer, including treatment of advanced breast
cancer, ireatment of metastatic cancer, treatment of breast cancer in an adjuvant
seiting, and treatment of cancer in a necadjuvant setting. In some variations, the
method is for treatment of any of metastatic breast cancer, breast cancer in an
adjuvant setting or a neoadjuvant setting, lung cancer (such as first line advanced
NSCLC and NSCLC), ovarian cancer, head and neck cancer, and melanoma
(including metastatic melanoma). For example, in some variations, there is provided a
method for treatment of HER2 positive metastatic breast cancer in an individual,
comprising administering to the individual 125 mg/m’ paclitaxel/albumin nanoparticle
composition (such as Abraxane®) weekly for three weeks with the fourth week off,

concurrent with the administration of Herceptin®.
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nanoparticles comprising taxane and a carrier protein, and b) an effective amount of
an anti-VEGF antibody. In some variations, the effective amounts of the taxane
nanoparticle composition and the anti-VEGF antibody synergistically inhibit cell
proliferation (such as tumor cell growth). In some variations, at least about 10%
(including for example at least about any of 20%, 30%, 40%, 60%, 70%, 80%, 90%,
or 100%) cell proliferation is inhibited. In some variations, the taxane is paclitaxel. In
some variations, the anti-VEGF antibody is bevacizumab {such as Avastin®). In some
variations, the taxane is paclitaxel and the anti-VEGF antibody is bevacizumab (such
as Avastin®). In some variations, the taxane in the nanoparticle in the cotmposition is
administered by intravenous administration. In some variations, the anti-VEGF
antibody is administered by intravenous administration. In some variations, both the
taxane in the nanoparticle composition and the anti-VEGF antibody are administered
by intravenous administration.

[0699] In some variations, there is provided a method of inhibiting tumor metastasis
(such as metastasis of breast cancer) in an individual, comprising administering to the
individual: a) an effective amount of a composition comprising nanoparticles
comprising taxane and a carrier protein, and b) an effective amount of an anti-VEGF
antibody. In some variations, the effective amounts of the taxane nanoparticle
composition and the anti-VEGF antibody synergistically inhibit tumor metastasis. In
some variations, at least about 10% (including for example at least about any of 20%,
30%, 40%, 60%, 70%, 80%, 90%, or 100%) metasiasis is inhibited, In some
variations, method of inhibiting metastasis to lymph node is provided. In some
variations, method of inhibiting metastasis to the lung is provided. In some variations,
the taxane is paclitaxel. In some variations, the anti-VEGF antibody is bevacizumab
{such as Avastin®). In some variations, the taxane is paclitaxel and the anti-VEGF
antibody is bevacizumab (such as Avastin®). In some variations, the taxane in the
nanoparticle in the composition is administered by intravenous administration. In
some variations, the anti-VEGF antibody is administered by intravenous
administration. In some variations, both the taxane in the nancparticle corposition

and the anti-VEGF antibody are administered by intravenous administration.
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the anti-VEGF astibody is about 40 mg/m” to about 600 mg/m?, including for
example about 100 mgf‘m2 to about 400 mg/m2 {such as about any of 160, 200, or 300
mg/m?). In some variations, the taxane is paclitaxel. I some variations, the anti-
VEGF antibody is bevacizumab (such as Avastin®). In some variations, the taxane is
paclitaxe}l and the anti-VEGF antibody is bevacizumab {such as Avastin®).
[6101] Suitable combinations of the amounts of taxane in a nanoparticle
composition and the anti-VEGF antibody include, for example, about 1 mg/kg to
about 20 mg/kg (such as about any of 2, 5, 10, or 15 mg/kg) taxane in 2 nanoparticle
composition and zbout 1 mg/kg to about 20 mg/kg (such as about any of 2, 4, 6, 8, 10,
12, 14, 16, or 18 mg/kg) anti-VEGF antibody; about 3 mg/m’” to about 400 mg/m®
(such as about any of 6, 10, 15, 30, 45, 60, 100, 150, 200, or 300 mg/mz} taxane in a
nanoparticle composition and 40 mg/m* to about 600 mg/m’, including for example
about 100 mg/m® to about 400 mg/m’ (such as about any of 100, 200, or 300 mg/m®)
anti-VEGF antibody; about 3 mg/m” to about 300 mg/m” (such as about any of 6, 10,
13, 30, 45, 60, 100, 150, 200, or 300 mg/mz) taxane in a nanoparticle composition and
about | mg/kg to about 20 mg/kg (such as about any of 2, 4, 6, 8, 10, 12, 14, 16, or 18
mg/kg) anti-VEGF antibody. In some variations, the method comprises administering
to an individnal at Jeast about 200 mg/m? taxane in a nanoparticle composition and at
least about any of 2, 4, 8, or 10 mg/kg anti-VEGF antibody. In some variations, the
taxang is paclitaxel. In some variaiions, the anti-VEGF antibody is bevacizumab (such
as Avastin®). In some variations, the taxane is paclitaxel and the anti-VEGF antibody
is bevacizumab (such as Avastin®).
{0102} In some variations of the method, the taxane nanoparticle composition and’
the anti-VEGF antibody are adrninistered simultaneously to the individual. In some
variations of the method, the administration of the nanoparticle compositien and the
chemotherapeutic agent are concurrent. One exemplary dosing regime for the
combinatién therapy of taxane nanoparticle composition includes administration of
100 mg/m” -300 mg/m’ (such as 200 mg/m?) taxane in nanoparticle composition at
teast weekly (including for example every 1,2, 3, 4, 5, or 6 days) concurrent with
administration of 2 mg/kg -15 mg/kg (such as any of 4, 6, 8, 10 mg/kg or 15 mg/ke)

anti-VEGF antibody every two weeks or more frequently (for example every week, -
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{such as Avastin®).

{6103] In some variations, the taxane nanoparticle composition and the anti-VEGF
antibody are administered sequentiaily o the individual. For example, in some
variations, the taxane nanoparticle composition is administered for at least one {such
as at least any of two, three, four, five, of six) cycles prior to the administration of the
anti-VEGF antibody. This is then followed by the administration of an anti-VEGF
antibody for at least once (Such as twice) a week for at least about 3 (such as 4, 5,0r
6) weeks. One exemplary dosing regime Jor the combination therapy of taxane
nanoparticle composition (such as paclitaxel/albumin nanogparticle composition, for
example Abraxane®) and anti-VEGF antibody (such as bevacizumab, for example
Avastin®) includes administration of 10 mg/kg taxane in a nanoparticle composition
daily for 5 days in two cycles separated by one week followed by administration of an
anti-VEGF antibody at dosages of 2 mg/kg, 4 mg/kg, or 8 mg/kg twice a week for 6
weeks. In some variations, the taxane is paclitaxel. In some variations, the anti-YEGF
antibody is bevacizumab (such as Avastin®). In some variations, the taxane is
paclitaxel and the anti-VEGF antibody is bevacizumab (such as Avastin®).

[0104] In some variations, the effective amount of Abraxane is between about 80
mg/m’ to about 150 mg/m’ and the effective amount of bevacizumab is about 10
mg/kg or about 15 mg/kg. In some variations, the effective amount of Abraxane is
about 100 mg/m’. In some variations, Abraxane is administered weekly. In some
variations, bevacizumab is administered every 2 weeks ot every 3 weeks.

[6105] In some variations, the effective amount of Abraxane is between about 200
mg/m” to about 350 mg/m” and the effective amount of bevacizumab is between about
5 mg/kg and about 15 mg/kg. In some variations, the effective amount of Abraxane is
about 260 mg/m’. In some variations, Abraxane is administered every three weeks, In
some variations, the effective amount of bevacizumab is between about 5 mg/kg and
about 10 mg/kg. In some variations, the effective amount of bevacizumab is about 15
mg/kg. In some variations, bevacizamab is administered every 2 weeks or every 3
weeks.

{6106] In some variations, there is provided a method of treating a profiferative

disease (such as cancer, for example breast cancer) in an individual comprising
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of anti-VEGF antibody is greater than 1 mg/kg to less than 10 mg/kg or greater than

15 mg/kg to less than 20 mg/kg. In some variations, the effective amount of taxane in
the nanoparticle composition is between about 80 mg/m* to about 150 mg/m* and the
effective amount of anti-VEGF antibody is greater than 1 mg/kg to less than 10 mg/kg
or greater than 15 mg/kg to less than 20 mg/kg. In some variations, the effective
amount of taxane in the nanoparticle composition is about 100 mg/m”. In some
variations, the taxane in a nanoparticle composition is administered weekly. In some
variations, the anti-VEGF antibody is administered every 2 weeks or every 3 weeks.
In some variations, the effective amount of taxane in the nanoparticle composition is
between about 170 mg/m” to about 200 mg/m” and the effective amount of anti-VEGF
antibody is greater than 1 mg/kg to fess than 10 mg/kg or greater than 13 mg/kg to
less than 20 mg/kg. In some variations, the taxane in a nanoparticle composition is
administered every two weeks, In some variations, the effective amount of taxane in
the nanoparticle composition is between about 200 mg/m” to about 350 mgz’m2 and the
effective amount of anti-VEGF antibody is greater than I mg/kg to less than 10 ma/kg
or greater than 15 mg/kg to less than 20 mg/kg. In some variations, the effective
amount of taxane in the nanoparticle cormposition is about 260 mg/m’. In some
variations, the taxane in a nanoparticle composition is administered every three
weeks. In some variations, the anti-VEGF antibody is administered every 2 weeks or
every 3 weeks, In some variations of any of the above methods, the effective amount
of anti-VEGF antibody is about 2 mg/kg, about 4 mg/kg, about 6 mg/kg, or about 8
mg/ke.

[0197] Insome variations, the taxane is paclitaxel. In some variations, the carrier
protein is albumin. In some variations, the taxane is paclitaxel and the carrier protein
is albumin. In some variations, the albumin is human serum albumin. In some
variations, the nanoparticles comprising a taxane and a carrier protein is Abraxane. In
some variations, the anti-VEGF antibody is bevacizumab (i.e., Avastin®). In some '
variations, the nanoparticles comprising a taxane and a carrier protein is Abraxane
and the anti-VEGF antibody is bevacizumab (i.e., Avastin®). In some variations, the

effective amount of Abraxane is between about 45 mg/m’” to about 350 mg/m’ and the
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of Abraxane is between about 80 mg/m2 to about 150 mg/m* and the effective amount
of bevacizumab is greater than | mg/kg to less than 10 mg/kg or greater than 15
meg/kg to less than 20 mg/kg. In some variations, the effective amount of Abraxane is
about 100 mg/m®. In some variations, Abraxane is administered weekly. In some
variations, the bevacizumab is administered every 2 weeks or gvery 3 weeks. In some
variations, the effective amount of Abraxane is between about 170 mg/m’ to about
200 mg/m® and the effective amount of bevacizumab is greater than | mg/kg to less
than 10 mg/kg or greater than 15 mg/kg to less than 20 mg/kg. In some variations, the
Abraxane is administered every two weeks. In some variations, the effective amount
of Abraxane is between about 200 mg/m’ to about 350 mg/m’” and the effective
amount of bevacizumab is greater than | mg/kg to less than 10 mg/kg or greater than
15 mg/kg te less than 20 mg/kg. In some variations, the effective amount of Abraxane
is about 260 mg/m’. In some variations, Abraxane is administered every three weeks.
In some variations, the bevacizumab is administered every 2 weeks or every 3 weeks.
in some variations of any of the above methods, the effective amount of bevacizumab
is about 2 mg/kg, about 4 mg/kg, about 6 mg/kg, or about 8 mg/ke,

[0108] [n some variations of any of the above methods, the proliferative disease is
cancer. In some variations, the cancer is breast cancer, lung cancer, prostate cancer,
ovarian cancer, or melanoma. In some variations, the breast cancer is metastatic breast
cancer. In some variations, the metastatic breast cancer is heavily pretreated with
anthracylines and/or tasanes. [n some variations, the lung cancer is non-small cell
fung cancer (NSCLC). In some variations, the NSCLC is stage IIB and/or stage TV
non-small cell lung cancer.

[¢109] I some variations, there is provided a method of inhibiting tumor metastasis
(such as metastasis of breast cancer) in an individual comprising administering to the
individual: (1) an effective amount of a composition comprising nanoparticles
comprising a taxane and a carrier protein, and (2) an effeciive amount of an anti-
VEGF antibedy, wherein the effective amount of taxane in the nanoparticle
composition is between about 45 mg/m’ to about 350 mg/m’ and the effective amount
of anti-VEGF antibody is greater than 1 mg/kg to less than 10 mg/kg or greater than
15 mg/kg to less than 20 mg/kg. In some variations, the effective amount of taxane in

the nanoparticle composition is between about 80 mg/m* to about 150 mg/m?* and the
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variations, the taxane in a nanoparticle composition is admimstered weekly. In some
variations, the anti-VEGF antibody is administered every 2 weeks or every 3 weeks.
In some variations, the effective amount of taxane in the nanoparticle composition is
between about 170 mg/m” to about 200 mg/m” and the effective amount of anti-VEGF
antibody is greater than 1 mg/kg to iess than 10 mg/kg or greater than 15 meg/kg to
less than 20 mg/ke. In some variations, the taxane in a nanoparticle composition is
administered every two weeks. In some variations, the effective amount of taxane in
the nanoparticle composition is between about 200 mg/m” to about 350 mg/m’ and the
effective amount of anti-VEGF antibody is greater than 1 mg/kg to less than 10 mg/kg
or greater than 15 mg/kg 1o less than 20 mg/kg. In some variations, the effective
amount of taxane in the nanoparticle composition is about 260 mg/m’. In some
variations, the taxane in a nanoparticle composition is administered every three
weeks. In some variations, the anti-VEGF antibody is administered every 2 weeks or
every 3 weeks. In some varidtions of any of the above methods, the effective amount
of anti-VEGF antibody is about 2 mg/kg, about 4 mg/kg, about 6 mg/kg, or about 8
mg/kg.

[0110] In some variations, the taxane is paclitaxel. In some variations, the carrier
protein is albumin. In some variations, the taxane is paclitaxel and the carrier protein
is albumin. In some variations, the albumin is human serum albumin. In some
variations, the nanoparticles comprising a taxane and a carrier protein is Abraxane. In
some variations, the anti-VEGF aniibody is bevacizumab {i.e., Avastin®). In some
variations, the nanoparticles comprising a taxane and a carrier protein is Abraxane
and the anti-VEGF antibody is bevacizumab (ie., Avastin®). In some variations, the
effective amount of Abraxane is between about 45 mg/m’ {c about 350 mg/m? and the
effective amount of bevacizumab is greater than | mg/kg to less than 10 mgfkg or
greater than 15 mg/kg to less than 20 mg/kg. In some variations, the effective amount
of Abraxane is between about 80 mg/m” to about 150 myp/m’ and the effective amount
of bevacizumab is greater than 1 mg/kg to less than 10 mg/kg or greater than 15
meg/kg to less than 20 mg/kg. In some variations, the effective amount of Abraxane s
about 100 mg/m”. In sone variations, Abraxane is administered weekly. In some

variations, the bevacizumab is administered every 2 weeks or every 3 weeks. In some
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than 10 mg/kg or greater than 15 mg/kg to less than 20 mg/kg. In some variations, the
Abraxane is administered every two weeks. In some varistions, the effective amount
of Abraxane is between about 200 mg/m* to about 350 mg/m” and the effective
amount of bevacizumab is greater than 1 mg/kg to less than 10 mg/kg or greater than
15 mg/kg to less than 20 mg/kg. In some variations, the effective amount of Abraxane
is about 260 mg/mz. In some variations, Abraxane is administered every three weeks.
In some variations, the bevacizumab is administered every 2 weeks or every 3 weeks.
In some variations of any of the above metheds, the effective amount of bevacizumab
is about 2 mg/kg, about 4 mg/kg, about 6 mg/kg, or about & mg/kg.

[6111] In some variations of any of the above methods, the tuthor metastasis is
snetastatic breast cancer, metastatic lung cancer, metastatic prosiate cancer, metastatic
ovarian cancer, or metastatic melanoma. In some variations, tumor metastasis is
metastatic breast cancer. In some variations, the metastatic breast cancer is heavily
pretreated with anthracyiines and/or taxanes. In some variations, the metastatic lung
cancer is metastatic non-small cell lung cancer (NSCLC).

[6112] In some variations, there is provided a method of treating a proliferative
disease (such as cancer, for example breast cancer) in an individual comprising
administering to the individual: (1) an effective amount of 2 composition comprising &
taxane, and (2) an effective amount of an anti-VEGF antibody, wherein the effectivg
amount of the anti-VEGF antibody is an amount effective 1o suppress taxane-
mediated induction of VEGF in vivo. In some variations, the taxane-mediated
induction of VEGF in vivo is taxane-mediated induction of VEGF-A. In some
variations, the taxane is paclitaxel. In some variations, the taxane is docetaxel. In
some variations, the composition comprising a taxane is a composition comprising
nanoparticles comprising a taxane and a carrier protein, In some variations, the
nanoparticles comprising a taxane are nanoparticles comprising paclitaxel. In some |
variations, the nanoparticles comprising a taxane are nanoparticles comprising
docetaxel. In some variations, the carrier protein is albumin. In some variations, the
taxane is paclitaxel and the carrier protein is albumin. In some variations, the albumin
is human serum albumin. In some variations, the nanoparticles comprising a taxane
and a carrier protein is Abraxane. In some variations, the anti-VEGE antibody is '

bevacizumab (i.e., Avastin®). In some variations, the nanoparticles comprising a
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In some variations, at least about 0% (inchuding for example at least about any of
20%, 30%, 40%, 60%, T0%, 80%, 90%, or 100%) cell proliferation is inhibited. In
some variations, the taxane is administered by intravenous administration. In some
vatiations, the anti-VEGF antibody is administered by intravenous administration. In
some variations, both the taxane and the anti-VEGYT antibody arc administered by
intravenous administration. ‘ _
[0113] in some vanations, there is provided a method of inhibiting tumor metastasis
(such as metastasis of breast cancer) in an individual, comprising administering to the
individuai: (1) an effective amount of a composition comprising a taxane, and (2) an
effective amount of an anti-VEGF antibody, wherein the effective amount of the anti-
YEGF antibody is an amount effective to suppress taxane-mediated induction of
VEGF in vivo. I some variations, the taxane-mediated induction of VEGY in vivo is
taxane-mediated induction of VEGF-A. In some variations, the taxane is paclitaxel, In
some variations, the taxane is docetaxel. In some variations, the composition
comprising a taxane is a composition comprising nanoparticles comprising a taxane
and a carrier protein. In some variations, the nanoparticles comprising a taxane are
nanoparticles comprising paclitaxel. In some variations, the nanoparticles comprising
a taxane are nanoparticles comprising docetaxel. In some variations, the carrier
protein is albumin. In some variations, the taxane is paclitaxe! and the carrier protein
is albumin, In some variations, the albumin is human serurn albumin. In some
variations, the nanoparticies comprising a taxane and a carrier protein is Abraxane. In
some variations, the anti-VEGF antibody is bevacizumab {i.e., Avastin®). In some
variations, the nanoparticles comprising a taxane and a carrier protein is Abraxane
and the anti-VEGF antibody is bevacizumab (ie., Avastin®). In some variations, at
least about 10% {including for example at least about any of 20%, 30%, 40%, 6%,
70%, 80%, 90%, or 100%) metastasis is inhibited. In some variations, method of
inhibiting metastasis to ymph node is provided, In some variations, method of
inhibiting metastasis to the lung is provided. In some variations, the taxane is
administered by intravenous administration. In some variations, the anti-VEGF
antibody is administered by intravenous administration. In some variations, both the

taxane and the anti-VEGF antibody are administered by intravenous administration.
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mg/m?). In some variations, the taxane is paclitaxel. In some variations, the taxane is
docetaxel. In some variations, the anti-VEGF antibody is bevacizomab (such as
Avastin™). In some variations, the anti-VEGF antibody is bevacizumab (such as
Avastin®) and the taxane is paclitaxel.

{03115] Suitable combinations of the amounts of taxane and the anti-VEGF antibody
include, for example, about 1 mg/kg to about 20 mg/kg (such as about any of 2, 5, 10,
or 13 mg/kg) taxane and about 1 mg/kg to about 20 meg/kg (such as about any of 2, 4,
6, 8,10, 12, 14, 16, or 18 mg’kg) anti-VEGF antibody; about 3 mg/m2 to about 400
mg/m2 {such as about any of 6, 10, 15, 30, 45, 60, 100, 150, 200, or 300 mg/mz)
taxane and 40 mg/m? to about 600 mg/m?, including for example about 100 mg/m’ to
about 400 mg/m” (such as about any of 100, 200, or 300 mg/m’) anti-VEGF antibody;
about 3 mg/m2 to about 300 mg/m2 {such as about any of 6, 10, 15, 30, 45, 60, 100,
150, 200, or 300 mg/m®) taxane and about 1 mg/kg to about 20 mg/kg (such as about
any of 2, 4, 6, 8, 10, 12, 14, 16, or 18 mg/kg) anti-VEGF antibody. In some variations,
the method comprises administering to an individual at least about 200 mgr’m2 taxane
and at least about any of 2, 4, 8, or 10 mg/kg anti-VEGF antibody. In some variations,
the taxane is paclitaxel. In some variations, the taxane is docetaxel. in some
variations, the anti-VEGF aniibody is bevacizumab (such as Avastin®). In some
variations, the anti-VEGY antibedy is bevacizumab (such as Avastin®) and the taxane
is paclitaxel.

[0116] In some variations of the methods, the taxane and the anti-VEGF antibody
are administered simultaneously to the individual. In some variations of the methods,
the administration of the taxane and the anti-VEGF antibody are concurrent. One |
exemplary dosing regime for the combination therapy of taxane (such as paclitaxel)
includes administration of 100 mg/m® -300 mg/m” (such as 200 mg/m?) taxane at least
weekly {including for example every 1, 2, 3, 4, 5, or 6 days) concurrent with
administration of 2 mg/kg -15 mg/ke (such as any of 4, 6, 8, 10 mg/kg or 15 mg/kg)
anti-VEGF antibody every two weeks or more frequently (for example every week,

twice every week, or three times a week). In some variations, the taxane is paclitaxel.
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antibody is bevacizumab (such as Avastm®) and the taxane is paclitaxel.

[9117F In some variations, the taxane and the anti-VEGF antibody are administered
sequentially to the individual. For example, in some variations, the taxane is
administered for at least one {such as at least any of two, three, four, five, or six)
cycles prior to the administration of the anti-VEGF antibody. This is then followed by
the administration of an anti-VEGF antibody for at jeast once (such as twice) a week
for at Jeast about 3 (such as 4, 3, or 6) weeks. One exemplary dosing regime for the
combination therapy of taxane composition {such as paclitaxel/albumin nanoparticle
composition, for example Abraxane®) and anti-VEGF antibody (such as
bevacizumab, for example Avastin®) includes administration of 10 mg/kg taxane ina
ranoparticie composition daily for 5 days in two cycles separated by one week
followed by administration of an anti-VEGFE antibody at dosages of 2 mg/kg, 4
mg/kg, or 8 mg/kg twice a week for 6 weeks. In some variations, the taxane is
paclitaxel. In some variations, the taxans is docetaxel. In some variations, the anti-
VEGF antibody 13 bevacizumab {(such as Avastin®). In some variations, the anti-
VEGF antibody is bevacizumab (such as Avastin®) and the taxane is paclitaxel.
[#118] In some variations, the effective amount of taxane in the compaosition is
between about 45 mg/m® to about 350 mg/m? and the effective amount of anti-VEGF
antibody is between about 1 mg/kg to about 20 mg/kg. In some variations, the
effective amount of taxane in the composition is between about 80 mg/m” to about
150 mg/m’ and the effective amount of anti-VEGF antibody is between about 1
mg/kg to about 20 mg/kg. In some variations, the effective amount of taxane in the
composition is about 100 mg/m®. In some variations, the taxane is administered
weekly. In some variations, the effective amount of taxane in the composition is
between about 170 mg/m? fo about 200 mg/m” and the effective amount of anti-VEGF
antibody is between about 1 mg/kg to about 20 mg/kg. In some variations, the
effective amount of taxane in the composition is between about 206 mg/m® to about
350 mg/m” and the effective amount of anti-VEGF antibody is between about 1
mg/kg to about 20 mg/kg. In some variations, the taxane is administered every two
weeks. In some variations, the effective amount of taxane in the composition is about
260 mg/m®. In some variations, the taxane is administered every three weeks. In some

variations of any of the above methods, the effective amount of anti-VEGF antibody
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about 5 to about 10 mg/kg. In some varéations( ofaag? ollntlhe)abové metheds, the
effective amount of anti-VEGF antibody is about 2 mg/kg, about 4 mg/kg, about 6
mg/kg, about 8 mg/kg, about 10 mg/kg, about 12 mg/kg, or about 15. mg/kg. In some
variations, the effective amount of anti-VEGF antibody is about 10 mg/kg. In some
variations, the effective amount of anti-VEGF antibody is about 15 mg/kg. In some
variations, the anti-VEGF antibody is administered every two weeks or every three
weeks. In some variations, the taxane is paclitaxel. In some variations, the faxane is
docetaxel. In some variations, the anti-VEGF antibody is bevacizumab (such as
Avastin®). In some variations, the anti-VEGF antibody is bevacizumab (such as
Avastin®) and the taxane is paclitaxel.

{0119] In some variaticns, there is provided a method of treating a proliferative
disease (such as cancer, for example breast cancer) in an individual comprising
administering to the individual: (1) an effective amount of a composition comprising
nanoparticles comprising a taxane and a carrier protein, and (2) an effective amount of
an anti-VEGF aniibody, wherein the effective amount of the anti-VEGF antibody is
an amount effective to suppress taxanc-mediated induction of VEGF in vivo, In some
variations, the taxane-mediated induction of VEGF in vivo is taxane-mediated
induction of VEGF-A. In some variations, the effective amount of taxane in the
nanoparticle composition is between about 43 mg/m” to about 330 mg/m2 and the
effective amount of anti-VEGF antibody is between about 1 mg/kg to about 20 mg/kg.
In some variations, the effective amount of taxane in the nanoparticle composition is
between about 80 mg/m’ to about 150 mg/m’ and the effective amount of anti-VEGF
antibody is between about 1 mg/kg to about 20 mg/kg. In some variations, the
effective of amount of taxane in the nanoparticle composition is about 160 mg/m’. In
some variations, the taxane in a nanoparticle composition is administered weekly. In
some vasiations, the effective amount of taxane in the nanoparticle composition is
between about 170 mg/m” 1o about 200 mg/m’ and the effective amount of anti-VEGF
antibody is between about 1 mg/kg to about 20 mg/kg. In some variations, the taxane
in a nanoparticie composition is administered every two weeks. In some variations,
the effective amount of taxane in the nanoparticle composition is between about 200
mg/m’ to about 350 mg/m® and the effective amount of anti-VEGT antibody is

between zbout 1 mg/kg to about 20 mg/kg. In some variations, the effective amount of
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in the nanoparticle conposition is administered every three weeks. In some variations,
the anti-VEGF antibody is administered every 2 weeks or every 3 weeks. In some
variations of any of the above methods, the effective amount of anti-VEGF antibody
is greater than 1 me/kg to less than 10 mg/kg or greater than 15 mg/kg to less than 20
mg/kg. In some variations, the effective amount of anti-VEGF antibedy is between
about 5 mg/ke and about 10 mg/kg. In some variations, the effective amount of anti-
VEGF antibody is about 2 mg/kg, about 4 mg/ke, about 6 mg/kg, about 8 mg/kg,
about 10 mg/kg, about 12 mg/kg, or about 15 mg/kg. In some variations, the effective
amaourt of anti-VEGF antibody is about 10 mg/kg. In some variations, the effective
amount of anti-VEGF antibody is about 15 mg/kg.

[6120] In some variations, the taxane is paclitaxel. In some variations, the carrier
protein is albumin. In some variations, the taxane is paclitaxel and the carrier protein
is albumin. In some variations, the albumin is human serum albumin. In some
variations, the nanoparticles comprising a taxane and a carrier protein is Abraxane. In
some variations, the anti-VEGF antibody is bevacizumab (i.e., Avastin®). In some<
variations, the nanoparticles comprising a taxane and a carrier protein is Abraxane
and the anti-VEGF antibody is bevacizumab (Le., Avastin®). In some variations, the
effective amount of Abraxane is between about 45 mg/m’ to about 350 mg/m” and the
effective amount of bevacizumab is between about 1 mg/kg to about 20 mg/kg. In
some variations, the effective amount of Abraxane s between about §0 mg/m” to
about 150 mg/m” and the effective amount of bevacizumab is between about | mg/kg
to about 20 mg/kg. In some variations, the effective of amount of Abraxane is about
100 mg/m®. In some variations, Abraxane is administered weekly. In some varations,
the effective amount of Abraxane is between about 170 mg/m” to about 200 mg/m’
and the effective amount of bevacizumab is between about 1 mg/kg to about 20
mg/kg. In some variations, Abraxane is administered every two weeks. In some
variations, the effective amount of Abraxane is between about 200 mg/m? to about
350 mg/m’ and the effective amount of bevacizumab is between about 1 mg/kg to
about 20 mg/kg. In some variations, the effective amount of Abraxane is about 260
mg/m”®. In some variations, Abraxane is administered every threc weeks. In some
variations, bevacizumab is administered every 2 weeks or every 3 weeks. In some
variations of any of the sbove methods, the effective amount of bevacizumab is

greater than 1 mg/kg to less than 10 mg/kg or greater than 15 mg/kg to less than 20
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about 12 merkg, or about 15 mg/kg. In some variations, the effective amount of
bevacizumab is about 10 mg/kg. In some variations, the effective amount of
bevactzumab is about 15 mg/kg.
[0121] In some variations, the effective amount of Abraxane is between about 80
mg/m’ to about 150 mg/m” and the effective amount of bevacizumab is about 10
mg/kg or about 15 mg/kg. In some variations, the effective amount of Abraxane is
about 100 mg/m”. In some variations, Abraxane is administered weekly. In some
variations, bevacizumab is administered every 2 weeks or every 3 weeks,
[¢122] Insome variations, the effective amount of Abraxane is between about 200
mg/m” to about 350 mg/m* and the effective amount of bevacizumab is between about
5 mg/kg and about 15 mg/kg. In some variations, the effective amount of Abraxane is
about 260 mg/m’. In some variations, Abraxane is administered weekly. In some
variations, the effective amount of bevacizumab is between about 5 mg/kg and about
10 mg/kg. In some variations, the effective amount of bevécizumab is about 15
mg/kg. In some variations, bevacizumab is administered every 2 weeks or every 3
weeks.
[0123] In some variations of any of the above methods, the proliferative disease is
cancer. [n some variations, the cancer is breast cancer, lung cancer, prostate cancer,
ovarian cancer, or melanoma. In some vartations, the breast cancer is metastatic breast
cancer. In. some variations, the metastatic breast cancer is heavily pretreated with
anthracylines and/or taxanes. In some variations, the lung cancer is non-small cell
Jung cancer (NSCLC). In some variations, the NSCLC is stage 11IB and/or stage IV l
non-small celi lung cancer,
[6124] In some variations, there is provided a method of inhibiting rumor metastasis
(such as metastasis of breast cancer) in an individual comprising administering to the
individual: (1) an effective amount of a composition comprising nanoparticies
comprising a taxane and a carrier protein, and (2) an effective amount of an anti-
VEGF antibody, wherein the effective amount of the anti-VEGF antibody is an
_amount effective to suppress taxane-mediated induction of VEGF in vive. In some
variations, the taxane-mediated induction of VEGF in vivo is taxane-mediated

induction of VEGE-A. In some variations, the effective amount of taxane in the
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between about 80 mg/m® to about 150 mg/m” and the effective amount of anti-VEGF
antibody is between aboul T mg/kg to about 20 mg/kg. In some variations, the
effective of amount of taxane in the nanoparticle composition is about 160 mg/m®. In
some variations, the taxane in a nanoparticle composition is administered weekly. In
some variations, the effective amount of taxane in the nanoparticle composition is
between about 170 mg/m? to about 200 mg/m? and the effective amount of anti-VEGF
antibody is between about 1 mg/kg to about 20 mg/kg. In some variations, the taxane
il a nanoparticle composition is administered every two weeks. In some variations,
the effective amount of taxane in the nanoparticle composition is between about 200
mg/m” to about 350 mg/m’ and the effective amount of anti-VEGF antibody is
between about 1 mg/kg to about 20 mg/kg. In some variations, the effective amount of
taxane in the nanoparticle composition is about 260 mg/m”. In some variations, laxare
in the nanoparticle composition is administered every three weeks. In some variatioris,
the anti-VEGF antibody is administered every 2 weeks or every 3 weeks. In some
variations of any of the above methods, the effective amount of anti-VEGF antibody
is greater than 1 mg/kg to less than 10 mg/kg or greater than 15 mg/kg to less than 26
mg/kg. In some variations, the effective amount of anti-VEGF antibedy is between
about 5 mg/kg and about 10 mg/kg. In some variations, the effective amount of anti-
VEGF antibody is about 2 mg/kg, about 4 mg/kg, about 6 mg/kg, about 8 mg/kg, |
about 10 mg/kg, about 12 mg/kg, or about 15 me/fkg. In some variations, the effective
amount of anti-VEGF antibody is about 1¢ mg/kg. In some variations, the effective '
amount of anti-VEGF antibody is about 15 mgkg.

[0325] In some variations, the taxane is paclitaxel. In some variations, the carrier -
protein is afbumin. In some variations, the taxane is paclitaxel and the carrier protein
is albumin. In some variations, the albumin is human serum albumin. In some
variations, the nanopariicles comprising a taxane and a carrier protein is Abraxane. In
some variations, the anti-VEGF antibody is bevacizumab (i e., Avastin®). In some
variations, the nanoparticles comprising a taxane and a carrier protein is Abraxane
and the antl-VEGY antibody is bevacizumab (i e, Avastin®). In some variations, the
effective amount of Abraxane is between about 45 mg/m® to about 350 mg/m” and the

effective amount of bevacizumab 15 between about 1 mg/kg to about 20 mg/ke. In
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and theadivatreedount of bevacizumab is between about 1 mg/kg to about 20
mg/ke. In some variations, Abraxane is administered every two weeks. In some
variations, the effective amount of Abraxane is between about 200 mg/m® to about
350 mg/m” and the effective amount of bevacizumab is between about 1 mg/kg to
about 20 mg/kg. In some variations, the effective amount of Abraxane is about 260
mg/m’. In some variations, Abraxane is administered every three weeks. In some
variations, bevacizumab is adminisiered every 2 weeks or every 3 weeks. In some
variations of any of the above methods, the effective amount of bevacizumab is
greater than ! mg/kg to less than 10 mg/kg or greater than 15 mg/kg to less than 20
mg/kg. In some variations, the effective amount of bevacizumab is between about 5
mg/kg and about 10 mg/kg. In some variations, the effective amount of bevacizumab
is about 2 mg/kg, about 4 mg/kg, about 6 mg/kg, about 8 me/kg, about 10 mg/ke,
about 12 mg/kg, or about 13 mg/kg. In some variations, the effective amount of
bevacizumab is about 10 mg/kg. In some variations, the effective amount of
bevacizumab is about 15 me/ke.
[0126] In some variations, the effective amount of Abraxane is between about 80
mg/m” to about 150 mg/m* and the effective amount of bevacizumab is about 10
mg/kg or about 15 mg/kg. In some variations, the effective amount of Abraxane is
about 100 mg/m”. In some variations, Abraxane is administered weekly. In some
variations, bevacizumab is administered every 2 weeks or every 3 weeks.
[0127] In some variations, the effective amount of Abraxane is between about 200
mg/m’® to abowut 350 mg/m? and the effective amount of bevacizumab is between about
5 mg/kg and about 15 mg/kg, In some variations, the effective amount of Abraxane is
about 260 mg/m’. In some variations, Abraxane is administered weekly. In some
variations, the effective amount of bevacizumab is between about 5 mg/kg and about
10 mg/kg. In some variations, the effective amount of bevacizumab is about 15
mg/kg. In some variations, bevacizumab is administered every 2 weeks or every 3

weeks.
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metastatic breast cancer. In some variations, the metastatic breast cancer is heaviiy
pretreated with anthracylines and/or taxanes. In some variations, the metastatic lung
cancer is metastatic non-smail cell lung cancer (NSCLC).

[0129] The term “amount effective to suppress taxane-mediated induction of VEGF
in vivo,” as used herein, refers to and includes both complete (including substantially
complete) and/or partial suppression. Methods indicating such suppression are known
in the art and described herein, although it is understood that when administering 1o
an individual patient based on established medical practice on the basis of clinical
trials, such measurements need net be given in an individual, In some variations, the
term “arnount effective to suppress taxane-mediated induction of VEGF,” as used
herein, refers to substantialty complete prevention of VEGF expression and/or activity
or reduction in the amount VEGF (such as VEGF-A) expression and/or activity in
cells, fissues or fluids in vivo upon administration of a formulatior: containing a
taxane. In some variations, the reduction in the amount VEGF expression and/or
activity in cells, tissues or fluids in vivo upon administration of a formulation
containing a taxane is by at least about any of 10%, 20%, 30%, 40%, 50%, 60%, 70%,
80%, 90%, 95%, or 100%. In some variations, the suppression of taxane induction can
be observed qualitatively and/or quantitatively by methods known in the art and
described herein.

[0130] In some variations, two or more chemotherapeutic agents are administered in
addition 1o the taxane in the nanoparticle composition. These two or more
chemotherapeutic agents rmay {but not necessarily) belong to different classes of
chemotherapeutic agents. Examples of these combinations are provided herein. Other
combinations are also contemplated.

[0131] In some variations, there is provided a method of treating a proliferative
disease (such as cancer) in an individual, comprising administering to the individual
a) an effective amount of a composition comprising nanoparticles comprising a taxane
and a carrier protein (such as albumin), b) an effective amount of an antimetabolite
(such as a nucleoside analag, for example, gemcitabine), and ¢) an anthracycline
antibiotic (such as epirubicin). In some variations, there is provided a method of

treating a proliferative disease (such as cancer) in an individual, comprising
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Cancer - Advanced Solid
effective amount of an antimetabolite {such as a nucleoside analop, for example,

gemcitabine), and c) an effective amount of an anthracycline antibiotic (such as
epirubicin). In some variations, the method is for treatment of breast cancer in a
necadjuvant setting. For example, in some variations, there is provided a method of
treating locally advanced/inflammatory cancer in an individual comprising
administering to the individual 220 mg/m” paclitaxel/aibumin nanoparticle
composition (such as Abraxane®) every two weeks; 2000 mg/m® gemcitabine, every
two weeks; and 50 mg/m2 epirubicin, every two weeks. In some variations, there is
provided a method of treating breast cancer in an individual in an adjuvani setting,
comprising administering o the individual 175 mg/m2 paclitaxel/aibumin nanoparticle
composition (such as Abraxane®) every two weeks, 2000 mg/’rn2 gemcitabine, every
two weeks, and 50 mg'/m2 epirubicin, every two weeks.

{6132] In some variations, there is provided a method of treating a proliferative
disease {such as cancer) in an individual, comprising administering to the individual
z) an effective amount of a composition comprising nanoparticles comprising a taxane
and a carrier protein (such as aibumin), b) an effective amount of a platinum-based
agent (such as carboplatin), and ¢) artherapeutic antibody (such as ant-HERZ antibody
(such as Herceptin®) and anti-VEGF antibody (such as Avastin®)). In some variations,
there is provided a methed of treating a proliferative disease (such as cancer) in an
individual, comprising administering to the individual a) an effective amount of a
composition comprising nanoparticles comprising paclitaxel and an albumin (such as
Abraxane™}, b) an effective amount of a platinum-based agent (such as carboplatin),
and ¢) a therapeutic antibody (such as ant-HERZ antibody (such as Herceptin®) and
anti-VEGF antibody (such as Avastin®)). In some variations, the method is for
treatment of any of advanced breast cancer, metastatic breast cancer, breast cancer in
an adjuvant setting, and lung cancer (including NSCLC and advanced NSCLC). In
some variations, there is provided a method of treating metastatic cancer in an
individual, comprising administering to the individual 75 mg/m* paclitaxel/albumin
nanoparticle composition (such as Abraxanc®) and carboplatin, AUC=2, wherein the
administration is carried out weekly for three weeks with the fourth week off. In some
variations, the method further comprises weekly administering about 2-4 mg/kg of

Herceptin®.
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and a carrier protein (such as albumin), b) an effective amount of a platinum-based
agent {such as carboplatin), and ¢) a vinca alkaloid {such as Navelbine™). In some
variations, there is provided a method of treating a proliferative disease (such as
cancer) in an individual, comprising administering to the individual a) an effective
amount of a composition comprising nanoparticles comprising paclitaxel and an
albumin {such as Abraxane®), b) an effective amount of a platinum-based agent (such
as carboplatin), and ¢) a vinea alkaloid (such as Navelbine®). In some variations, the
method is for freatment of lung cancer.

[6134] In some variations, the invention provides a method of treating a
proliferative disease (such as cancer) in an individual, comprising administering to the
individual ) an effective amount of a composition: comprising nanoparticles
comprising a taxane and a carrier protein {such as alburnin), b) an effective amount of
an alkylating agent (such as cyclophosphamide) and ¢} an anthracycline antibiotic
(such as adriamycin). In some variations, the invention provides a method of treating
a proliferative disease (such as cancer) in an individual, comprising administering to
the individual a) an effective amount of a composifion comprising nanoparticles
comprising paclitaxe! and an albumin, b) an effective amount of an alkylating agent
(such as cyclophosphamide) and ¢) an anthracycline antibiotic (such as adriamycin).
In some variations, the method i3 for treatment of an early stage breast cancer. In '
some variations, the method is for treatment of a breast cancer in an adjuvant or a
neoadjuvant setting, For example, in some variations, there is provided a method of
treating an early stage breast cancer in an individual, comprising administering 260
mg/m?‘ paclitaxel/albumin nanoparticle composition (such as Abraxane®), 60 mg/m’
adriamycin, and 600 mg/m’ eyctophosphamide, wherein the administration is carried
out once every two weeks.

[0135] Other variations are provided in Table 1. For example, in some variations,
there is provided a method of treating advanced breast cancer in an individual,
comprising administering to the individual a) an effective amount of a composition
comprising nanoparticles comprising a paclitaxel and an aibumin (such as
Abraxane®), b) an effective amount of carboplatin. In some variations, the method

further comprises administering an effective amount of Herceptin® to the individual.
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an individual, comprising administering to the individual a) an effective amount ofa
composition comprising nanoparticles comprising paclitaxel and an albumin {such as
Abraxane®), b) an effective amount of gemcitabine. In some variations, there is
provided a method of treating advanced non-small cell jung cancer in an individual,
comprising administering to the individual a) an effective amount of a composition
comprising nanoparticles comprising paclitaxel and an albumin (such as Abraxane™),
b) an effective amount of carboplatin.

[6136] In some variations, there is provided a composition comprising nanoparticles
comprising a taxane (such as paclitaxel, docetaxel, or ortataxel) and a carrier protein
(such as albumin) and at least one other chemotherapeutic agent. The compositions
described herein may comprise effective amounts of the taxane and the
chemotherapeutic agent for the treatment of a proliferative disease (such as cancer). In
some variations, the chemotherapeutic agent and the taxane are present in the
composition at a predetermined ratio, such as the weight ratios described herein. In
some variations, the invention provides a synergistic composition of an effective
amount of a composition comprising nanoparticies comprising a taxane (such as
paclitaxel, docetaxel, or ortataxe!} and an effective amount of at least one other
chemotherapeutic agent. In some variations, the other chemotherapeutic agent is an
anti-VEGF antibody (such as bevacizumab, for example, Avastin®).

[8137] In some variations, the invention provides pharmaceutical compositions
comprising nanoparticies comprising a taxane and a carrier proiein (such as albumin)
for use in the treatment of a proliferative disease (such as cancer), wherein said use
comprises simultaneous and/or sequential administration of at least one other
chemotherapeutic agent. In some variations, the invention provides a pharmaceutical
composition comprising a chemotherapeutic agent for use in the treatment of 2
proliferative disease (such as cancer), wherein said use comprises simultaneous and/or
sequential administration of a composition comprising nanoparticies COmPprising a
taxane and a carier protein (such as albumin). In some variations, the invention
provides taxane-containing nanoparticle compositions and compositions comprising
one other chemotherapeutic agent for simultaneous, and/or sequential use for

treatment of a proliferative disease (such as cancer).
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admmlstere simulianeously (1.e., simultancous administeation z2nd/or sequentially
(i.e., sequential administration}.
[613%]  In some variations, the nanoparticle composition and the chemotherapeutic
agent (including the specific chemotherapeutic agents described herein) are
administered simultaneously. The term “simultaneous administration,” as used herein,
means that the nanoparticle composition and the chemetherapeutic agent are
administered with a time separation of no more than about 13 minute(s}, such as no
more than about any of 10, 3, or 1 minutes, When the drugs are administered
simultaneously, the drug in the nanoparticles and the chemotherapeutic agent may be
contained in the same composition (e.g., a composition comprising both the
nanoparticles and the chemotherapeutic agent) or in separate compositions (¢.g., the
nanoparticles are contained in one composition and the chemotherapeutic agent is
contained in another composition). For exaraple, the taxanc and the chemo%herapeutjc
agent may be present in a single composition containing at least two different
nanoparticles, wherein some of the nanoparticles in the composition comprise the
taxane and a carrier protein, and some of the other nanopariicles in the composition
comprise the chemotherapeutic agent and a carrier protein. The invention
contemplates and encompasses such compositions. In some variations, only the taxane
is contained in nanoparticles. In some variations, simultaneous administration of the
drig in the nanoparticle composition and the chemotherapeutic agent can be
combined with supplemental doses of the taxane and/or the chemotherapeutic agent.
{0140] In some variations, the nanoparticle composition and the chemotherapeutic
agent are admimistered sequentially. The term “sequential administration™ as used
herein means that the drug in the nanopariicle composition and the chemotherapeutic
agent are administered with a time separation of more than about 15 minutes, such as
more than about any of 20, 30, 40, 50, 60 or more minutes. Either the nanoparticle
composition or the chemotherapeutic agent may be administered first. The
nanoparticle composition and the chemotherapeutic agent are contained in separate |
compositions, which may be contained in the same or different packages.
f#E41] In some variations, the administration of the nanoparticle composition and

the chemotherapeutic agent are concurrent, i.e., the administration period of the
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chemotherapeutic agent are non-concurrent, For example, in some variations, the
administration of the nanoparticle composition is terminated before the
chemotherapeutic agent is administered. In some variations, the administration of the
chemotherapeutic agent is terminated before the nanoparticle composition is
administered. The time period between these two non-concurrent administrations can
range from about two to eight weeks, such as about four weeks.

161421 The dosing frequéncy of the drug-containing nanoparticle composition and
the chemotherapeutic agent may be adiusted over the course of the treatment, based
on the judgment of the administering physician. When administered separately, the
drug-containing nanopatticle composition and the chemotherapeutic agent can be
administered at different dosing frequency or intervals. For example, the drug-
containing nanoparticle composition can be administered weekly, while a
chemotherapeutic agent can be administered more or less frequently. In some
variations, sustained continuous release formulation of the drug-containing
nanoparticle and/or chemotherapeutic agent may be used. Various formulations and
devices for achieving sustained release are known in the art.

{0143] The nanoparticie composition and the chemotherapeutic agent can be
administered using the same route of administration or different routes of
administration. In some variations (for both simultaneous and sequential
administrations), the taxane in the nanoparticle composition and the chemotherapeutic
agent are administered at a predetermined ratio. For example, in some variations, the
ratio by weight of the taxane in the nanoparticle composition and the
chemotherapeutic agent is about 1 to 1. In some variations, the weight ratio may be
between about 0,001 to about 1 and about 1000 to about 1, or between about 0.01 to
abouf 1 and 100 to about 1. In some variations, the ratio by weight of the taxane in the
panoparticle composition and the chemotherapeutic agent is less than about any of
100:1, 50:1, 30:1, 10:1, 9:1, 8:1, 7:1, 6:1, 5:1, 4:1, 3:1, 2:1, and 1:1 In some
variations, the ratio by weight of the taxane in the nanoparticle composition and the
chemotherapeutic agent is more than about any of 1:1, 2:1, 3:1, 4:1, 511, 6:1,7:1, 81,
9:1, 30:1, 50:1, 100:1. Other ratios are contemplated.

[0144] The doses required for the taxane and/or the chemotherapeutic agent may

{but not necessarily) be lower than what is normally required when each agent is
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the therapeutic amount, that is, less than the amount normally used when the drug in
the nanoparticle composition and/or the chemotherapeutic agent are administered
alone. The reduction may be reflected in terms of the amount administered at a given
administration and/or the amount administered over a given period of time (reduced
frequency).

{6145] In some variations, enough chemotherapeutic agent is administered so as to
allow reduction of the normal dose of the drug in the nanoparticle composition
required to effect the same degree of treatment by at least about any of 5%, 10%,
20%, 30%, 50%, 60%, 70%, 80%, 90%, or more. In some variations, enough drug in
the nanoparticle composition is administered so as to allow reduction of the normal
dose of the chemotherapeutic agent required to affect the same degree of treatment by
at least about any of 3%, 10%, 20%, 30%, 50%, 65%, 70%, 80%, 90%, or more,
{6146] In some variations, the dose of both the taxane in the nanoparticle
composition and the chemotherapeutic agent are reduced as compared 10 the
corresponding normal dose of each when administered alone. In some variations, both
the taxane in the nanoparticle composition and the chemetherapeutic agent are
administered at a subtherapeutic, i.e., reduced, level. In some variations, the dose of
the nanoparticle composition and/or the chemotherapeutic agent is substantially less
than the established maximum toxic dose (MTD). For example, the dose of the
nanoparticle composition and/or the chemotherapeutic agent is less than about 50%,
40%, 30%, 20%, or 18% of the MTD.

[0347] A combination of the administration configurations described herein can be
used. The combination therapy methods described herein may be performed alone or
in conjunction with another therapy, such as surgery, radiation, chemotherapy,
immunotherapy, gene therapy, and the like. Additionally, & person having a greater
risk of developing the proliferative disease may receive treatments to inhibit or and/or
delay the development of the disease.

[0148] As wili be understood by those of ordinary skill in the ast, the appropriate
doses of chemotherapeutic agents will be approximately those already employed in
clinical therapies wherein the chemotherapeutic agent are administered alone or in

combination with other chemotherapeutic agents, Variation in dosage will likely
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individual (such as human) via various routes, such as parenterally, including
intravenous, intra-arterial, infraperitoneal, intrapulmonary, oral, inhalation,
intravesicular, intramuscular, intra-tracheal, subcutaneous, intraocular, intrathecal, or
transdermal. For example, the nanoparticle composition can be administered by
inhalation 1o treat conditions of the respiratory tract. The composition can be used to
treat respiratory conditions such as pulmonary fibrosis, broncheolitis obliterans, lung
cancer, bronchoalveolar carcinoma, and the like. In some variations, the nanoparticle
composition is administrated intravenously. In some variations, the nanoparticle
composition is administered orally,

[6156] The dosing frequency of the administration of the nanoparticle composition
depends on the nature of the combinatién therapy and the particular disease being
treated. An exemplary dosing frequency include, but is not limited to, weekly without -
break; weekly, three out of four weeks; once every three weeks; once every two
weeks; weekly, two out of three weeks. See also Table 1.

[0151] The dose of the taxane in the nanoparticle composition will vary with the
nature of the combination therapy and the particular disease being treated. The dose
should be sufficient to effect a desirable response, such as a therapeutic or
prophylactic response against a particular disease. An exemplary dose of the taxane
{(in some variations pachitaxel) in the nanoparticle compaosition include, but is not
limited 1o, about any of 50 mg/m®, 60 mg/m’, 75 mg/m?, 80 mg/m’, 90 mg/m’, 100
mg/m?, 120 mg/m®, 160 mg/m’, 175 mg/m®, 200 mg/m?, 210 mg/m?, 220 mg/m*, 260
mg/m®, and 300 mg/m”. For example, the dosage of paclitaxel in a nanoparticle
composition can be in the range of 100-400 mg/m” when given on a 3 week schedule,
or 50-250 mg/m;Z when given on a weekly schedule. See also Table 1.

{0152] Other exemplary dosing schedules for the administration of the nanoparticle
composition (such as paclitaxel/albumin nanoparticle composition, for example
Abraxane®) include, but are not limited to, 100 mg/m?, weekly, without break; 75
mgi’m2 weekly, 3 out of four weeks; 100 mg/ml, weekly, 3 out of 4 weeks; 125
mg/m?, weekly, 3 out of 4 weeks; 123 mg/m?, weekly, 2 out of 3 weeks; 130 mg/m®,
weekly, without break; 175 mg/m’, once every 2 weeks; 260 mg/m°, once every 2

weeks; 260 mg/m’, once every 3 weeks; 180-300 mg/m’, every three weeks; 60-173
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10153] Exemplary dosing regimes for the combination therapy of nanoparticle

comnposition (such as paclitaxel/albumin nanoparticle comiposition, for exampile
Abraxane®™) and other agents include, but are not limited to, 125 mg/m2 weekly, two
out of three weeks, plus 825 mg/m2 Xelodé“y, daily; 260 mg;frn2 once every two
weeks, plus 60 mg/m?* adriamycin and 600 mg/m’ cyclophosphamide, once every two
weeks; 220-340 rn,t._r,/m2 once every three weeks, plus carboplatin, AUC=6, once evefy
three weeks; 100-150 mg/m? weekly, plus carboplatin, AUC=6, once every three
weeks; 175 mg/m2 once every two weeks, plus 2000 mg/m2 gemcitabine and 50
mg/m’ epirubicin, once every two weeks; and 75 mg/m° weekly, three out of four
weeks, plus carboplatin, AUC=2, weekly, three out of four weeks.

[0154] 1n some variations, the nanoparticle composition of the taxane and the
chemotherapeutic agent is administered according to any of the dosing regimes
described in Table 1.

[0155] In some variations, there is provided a method of treating breast cancer in an
individual comprising administering to the individual: a) an effective amount of a
composition comprising nanoparticles comprising a taxane (such as paclitaxel) and an
albumin, and b) an effective amount of at least one other chemotherapeutic agent as
provided in Rows 1 10 35 in Table 1. In some variations, the administration of the
nanopatticle composition and the chemotherapeutic agent may be any of the dosing
regimes as indicated in Rows 1 to 35 in Table 1. In some variations, there is provided
a method of treating metastatic breast cancer in an individual comprising
administering to the individual: a) an effective amount of 2 composition comprising
nanoparticles comprising a taxane (such as paclitaxel) and an albumin, and b) an
effective amount of at least one other chemotherapeutic agent as provided in Rows 2,
4-8, and 10-15 in Fable 1. In some variations, the administration of the nanoparticle
composition and the chemotherapeutic agent may be any of the dosing regimes as
indicated in Rows 2, 4-8, and 10-15 in Table 1.

[6156] In some variations, there is provided a method of treating advanced breast
cancer in an individual comprising administering to the individual: a) an effective
amount of a composition comprising nanoparticles comprising a taxane {such as

paclitaxel) and an albumin, and b) an effective amount of at least one other
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individual comprising administering to the individual: a} an effective amount of a
composition comprising nanoparticles comprising a taxane {such as paclitaxef} and an
albumin, and b) an effective amount of at least one other chemotherapeutic agent as
provided in Row 3 in Table 1. In some variations, the administration of the
nanoparticle composition and the chemotherapeutic agent may be the dosing regime
as indicated in Row 3 in Table 1.

[6157] In some variations, there is provided a method of treating breast cancer inan
individual in an adjuvant setting comprising administering to the individual: a) an
effeciive amount of a composition comprising nanoparticles comprising a taxane
(such as paclitaxel) and an albumin, and b) an effective amount of at least one other
chemotherapeutic agent as provided in Rows 18 to 24 in Table 1. In some variations,
the administration of the nanoparticle composition and the chemotherapeutic agent
may be any of the dosing regimes as indicated in Rows 18 to 24 in Table 1.

[0158] Insome variations, there is provided a method of treating breast cancer in an
individual in a neoadjuvant setting comprising administering to the individual: a) an
effective amount of a composition comprising nanoparticles comprising a taxane
(such as paclitaxel) and an albumin, and b} an effective amount of at least one other
chemotherapeutic agent as provided in Rows 25 to 35 in Table 1. In some variations,
the administration of the nanoparticle composition and the chemotherapeutic agent
may be any of the dosing regimes as indicated in Rows 25 to 35 in Table 1.

[0159] Insome variations, there is provided a method of treating lung cancer in an
individual comprising administering to the individual: a) an effective amount of a
composition comprising nancparticies comprising a taxane (such as paclitaxel) and an
albumin, and b) an effective amount of at least one other chemotherapeutic agent as
provided in Rows 36 to 48 in Table 1. In some variations, the administration of the
nanoparticle composition and the chemotherapeutic agent may be any of the dosing
regimes as indicated in Rows 36 to 48 in Table 1.

10160} In some variations, there is provided a method of treating NSCLC (including
advanced NSCLC and first line NSCLC) in an individual comprising administering to

the individual: a) an effective amount of a composition comprising nanoparticies
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the chemotherapeutic agent may be any of the dosing regimes as indicated in Rows
36-40 and 42-43 in Table 1. In some variations, there is provided a method of ireating
advanced solid tumor malignancy in the lung in an individual comprising
administering 1o the individual: &) an effective amount of a composition comprising
nanoparticles comprising a taxane (such as paclitaxel) and an aibumin, and b} an '
effective amount of at least one other chemotherapeutic agent as provided in Row 41
in Table 1. In some variations, the administration of the nanoparticle composition and
the chemétherapcmic agent may be the dosing regimes as indicated in Row 41 in
Table 1. In some variations, there is provided a method of treating SCLC in an
individual comprising administering to the individual: a) an effective amount of 2
composition comprising nanoparticles comprising a taxane (such as paclitaxel) and an
albumin, and b) an effective amount of at Jeast one other chemotherapeutic agent as
provided in Row 48 in Table 1. In some variations, the administration of the
nanoparticie composition and the chemotherapeutic agent may be the dosing regimes
as indicated in Row 48 in Table 1.

f0161] Insome variations, there is provided a method of treating ovarian cancer in
an individual comprising admintstering to the individual: a) an effective amount’of a
composition comprising nanoparticles comprising a taxane (such as paclitaxel} and an
aibumin, and b) an effective amount of at least one other chematherapeutic agent as
provided in Rows 4% to 52 in Table 1. In some variations, the administration of the
nanoparticle composition and the chemotherapeutic agent may be any of the dosing
regimes as indicated in Rows 49 to 52 in Table .

{0162} In some variations, there is provided a method of ireating head and neck
cancer in an individual comprising administering to the individual: a) an effective
amount of a composition comprising nanoparticles comprising a taxane (such as
paclitaxel) and an albumin, and b) an effective amount of at least one other
chemotherapeutic agent as provided in Rows 53 to 55 in Table 1. In some variations,
the administration of the nanoparticle composition and the chemotherapeutic agent
may be any of the dosing regimes as indicated in Rows 53 t0 55 in Table 1.

[¢163] In some variations, there is provided a method of treating solid tumor

(including advanced solid turnor) in an individual comprising administering to the
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of at least one other chemotherapeutic agent as provided in Rows 56 to 59 in Table 1.
In some variations, the adminisiration of the nanoparticle composition and the
chemotherapeutic agent may be any of the dosing regimes as indicated in Rows 56 ©
59 in Table 1.

[6164] In some variations, there is provided a method of treating melanoma
(including metastatic melanoma) in an individual comprising administering to the
individual: a) an effective amount of a composition comprising nanoparticies
comprising a taxane (such as paclitaxel) and an alburnin, and b) an effective amount
of at least one other chemotherapeutic agent as provided in Rows 60-63 in Table 1. In
some variations, the administration of the nanoparticle composition and the
chemotherapeutic agent may be any of the dosing regimes as indicated in Rows 60 to
63 in Table 1.

[6165] In some variations, there is provided a method of treating metastatic
colorectal cancer in an individual comprising administering to the individual: a) an
effective amount of a composition comprising nanoparticles comprising a taxane
(such as paclitaxel} and an albumin, and b) an effective amount of at least one other
chemotherapeutic agent as provided in Row 64 in Table 1. In some variations, the
administration of the nanoparticle composition and the chemotherapeutic agent may
be the dosing regime as indicated in Row 64 in Table 1.

f0166] In some variations, there is provided a method of treating pancreatic cancer
in an individual comprising administering to the individual: a) an effective amount of
a composition comprising nanoparticies comprising a taxane (such as paciitaxel) and
an albumin, and b) an effective amount of at least one other chemotherapeutic agent
as provided in Rows 65 to 66 in Table 1. In some variations, the administration of the
nanoparticle composition and the chemotherapeutic agent may be any of the dosing

regimes as indicated in Rows 65 0 66 in Table 1.

TABLE 1

Row Combination Regime/Dosage Study therapy Protoco] title
No. type

ABX: 100 mg/m® D1, §, 15 A phase I} study of

ABX + gawk x 6 Advanced weekly dose-dense
L. Carboplatin + HER2+ Breast | nanoparticle paclitaxel
Herceptin® Carbo: AUC = Z 21, 8, 15 gdwk Cancer (ABL-00T)
X6 carhoplatin™, with
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Rapamycin: 5-40 mg dose escalation Solid Tumors

WG mgolg%g;ze] Study of Rapamycin in Combination Withcze07023416
Abraxane(r) in Advanced Solid Tumors ABX +

Row | adkaRlatin 57. SQUEDROrs Phass edfial Of Protoco titte
No. | Abraxane(r) and Satraplatin 58. ABXR*+ Gemcitahine
y Herceptin® as first or
ABX: 180, 220p280,188013452Mg/M2 q3WK e
' mg/kgpan subsequent weeks 9 q econd-fine therapy of
advanced HER2+
breast cancer
Phase II triat of weekiy
) ) Abraxane®
5 ABX alone ABX: 125 mgim Metastatic monatherapy for Lst-
| {+Herceptin®) | qwk x 3/4 Breast Cancer line MBC (plus
Herceptin® in HER2+
pis)
[.1: ABX: 80 mg/m
Nav: 15 mg/m’
L2: ABX: 90 mg/m®
Nav: 20 mg/m?
i . 2 Phase I-11 study weekly
ABX + 13 ABX: 100 mg/m Stage [V ABX + Navelbine®,
3. Navelbine® | Nav: 22.5 mg/m? 5 c with or without G-CSF,
(&G-C8F) . . 2 reast Cancer in stage I'V breast
L4: ABX: 110 mg/m cancer
Nav: 25 mg/m’
L5: ABX: 125 mg/m®
Nav: 25 mg/m3
qwk ali levels
ABX: 125 mg/m® qwk x 2/3 .
4 ABX + Xeloda® gn’ g ) Metastatic Phase 1f 1st-line ABX +
. Heloda®: 825 mg/m°DI1-14 Breast Cancer Xeloda® MBC trial
g3wk
Metastatic Phase VI trial ABX
a. A [";‘BX +], plus Doxil® for MBC
moracyciine Breast Cancer plus limited PE
Randomized Phase 1
Trial of Weekly nab
(nanoparticte albumin
ABX: 125 mg/m® o ) bound)-Paciitaxel (nab-
ABX + . etastatic paclitaxel) in
6 | Gemcibine | G0 1000 mg/m2 Breast Cancer | Combination with
qwk x 2/3 Gemcitabine in Patienis
with HER2 Negative
Metastatic Breast
Cancer
, ABX + Metastatic  © phase 1/1] Abraxane® +
: Lapatinib Breast Cancer GWS572016
Phase [ dose escaiation
study of a 2 day oral
. . lapatinib
ABX: 100 mg/m’ gwk x 3/4 Metastatic .
8. ABX Lapatinib: starting at 1000 mg/d chemosensitization
Lapatinib x 2 days Breast Cancer pulse given prior to
weekly intravenous
Abraxane® in patients
with advanced solid
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Gemcitabine: 1000mg/m2 D1 and D8 Advanced Solid

wo 200848980rs Phase | Trial of Abraxane(r) in combinai@frmasass
with Gemcitabine 59. ABX -F Gelitinib ABX: 100

Row | TOMIZHWK X 374 Gaing Starfingaal P00 triedoted e
No. | AdvancediSolid Tumors Phase | ddge escalation
study of gefitinib chemosensitization pulse giverd“ftior
Phase 1l preoperative
to Weekly Apé’%m) qIwk x 6 tria of Abraxane®
9 ABX +FEC followed by Breast Cancer followed by FEC
' (+Herceptin®) | FEC: 4 cycles {(+Herceptin® for {+Hm:ccpn.n6?) as )
HERZ+ pis) appropriate} in breas
cancer
ABX: 100 mg/m?® qwk D1, 8, 15 ; Phase [1 safety and
gm'q Metasiatic tolerability study of
10 Car.g?}))i(a:-in + Carbo: AUC =2 gqwk D1, 8, 13 | Breast Cancer Abraxanc®, Avastin®
: : e 2 2wk . pp. | and carboplatin in triple
Avastin Avastin®: 10 mg/m” g (HERP‘?‘(’ ER-, negative metastatic
) breast cancer patients
ABX: 130 mg/m® gwk ’
+ Avastin®
vs
® | ABX: 260 mg/m® q2wk Metastatic | Three am phase [ trial
1. | ABX + Avastin @ in 1% fine HER2-
+ Avastin Breast Cancer | negative MBC patients
\E
ABX: 260 mg/m? q3wk
+ Avastin®
. Single arm study of
@l ABX: 125 mg/m® qwk x 3/4 Metastatic Abraxane® and
. + 1 @ ym oy
2 ABX S Avastin + Avastin® Breast Cancer Avastin® in 1™ line
MBS
. ® Randomized Phase
ABX + Avastin™ gwk Metastalic trial in 1" ling and 2™
13. | ABX + Avastin® | vs line MBC with
® in® qwk Breast Cancer biological correlates
Taxol™ + Avastin® gw analysis
Phase IT Abraxane® in
® Metastatic combination with
14, | ABX+ Xeloda Xeloda® and Lapatinit
* Lapatinib Breast Cancer for metastatic breast
cancer
. ) Single arm Phase 11
ABX + ABX: 3000 mg/m” D1 g3wk Metastatic study of Abraxane® and
= Gemeitabine | Gem: 1250 mg/m” DI, 8 3wk | Breast Cancer gemcitabfi:;gg]r 1% line
Phase I/1l study of
Abraxane® in
16 ABX + RADOO1 Advanced combination with
’ Rreast Cancer R.ADOOI in patients
with advanced breast
cancer
Phase [ study of
® Breast Cancer Abraxane® in
17. | ABX+ Sutent combination with
Sutent®
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60. ABX + Avastin(r) Metastatic Melanoma Phase 11

Wo ms%qgrx of Abraxane(r) and Avastin(r) in metastatiG .sxoorn23446
melanoma 61. A B X + Avastin (r) Melanoma

Row | FRRERANET) and-ANAHRL) as TeiaRy:+9T |patieikSo itic
No. | with malighant melanoma 62. type
AC + G-CSF 2wk x 4 b o 4
‘ raxane® in dose-
18 ABXC-*-S;;%* G| followed by Breast Cancer- dense adjuvant
' Herceptin®) ABX: 260 mg/m’ q2wk x 4 Adjuvant chemothl;:rapy for early
stage breast cancer
{+ Herceptin® for HERZ2+ pts)
Dose dense AC + G-CSF
ABX + AC+G- . Phase 11 pilot adjuvant
ig. CSF {+ followed by ABX Bre:{sit‘&zr:]ctcr- trial of Abraxane® in
Herceptin®) (+ Herceptin® for HER2+ pts) ] breast cancer
gwk
AC foliowed by ABX: 260
mgz’m2
Breast Cancer- | Adjuvant Dose dense
V5
20. ABX+AC AC followed by Taxol® Adjuvant Registrational Trial
ollowed by Taxo
Rx jength 16 wks
ABX 4 AC AC q2wk followed by Phase [l dose dense
+A Breast Cancer- | pilot adfuvant study of
. w1 GLC8F adw P 1} y
2 {+G-CSF) ABX: 260 mgim +G-CSF q2wk Adjuvant Abraxane® in breast
Rx length 16 wks cancer
2 ABX + AC Dose dense AC foliowed by Breast Cancer- | Pilot adjuvant breast
' (+ Avastin®) | ABX (+ Avastin® in HER2+ pts) Adjuvant cancer study
AC Breast Cancer- BIG study: Dose dense
23, ABX + AC followed by ABX Adiuvant vs standard adjuvant
q2wk or g3wk ¥ chemotherapy
Phase {1 - Pilot Study
Evaluating the Safety of
a Dose-Dense Regime —
AC x4 => ABI-007 x 4
24 ABXfﬁg [;007) AC foitowed by Breast Cancer - Q2 \}(;EEKS +
’ . ABX q2wk x 4 Adjuvant Neuvlasta® — Given as
Neulasta® 4 Adjuvant
Chemotherapy of High-
Risk Women with Early
Breast Cancer
ABX: 100 mg/m® qwk x 12
followed by A P;xlase :ii Study of
soadjuvant
5-FU: 500 mg/m” g3wk Chemotherapy with
Epirubicin: 100mg/m’ Sequential Weekly
) . Locally Nanoparticle Albumin
ABX +FEC (without Herceptin®) A dvamed Breast Bound i;ac!;taxel
25. i or Cancer- "1 (Abraxane™) Followed
(+Herceptin®) X e by 5-Fluorouracil,
Epirubicin: 75 mg/m” Neoadjuvant Epirubicin,
{with Herceptin® for HER2+ Cyclophospharnide
pts) {FEC) in Locally
. Advanced Breast
Cyclophosphamide: 500 mg/m” Cancer -
q3wk
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ABX + Carboplatin Metastatic Melanoma Phase II

of Abraxane(r) and carboplatin in metagtatic, .. s3446

melanoma Row No. Combination Regime/Dosage

Row 'c')lﬁ!tgsyat!'&lle apy IYRgnE/EQL%QO' tltleStudy therapy Protocol title
No. type
Arm 12: Neoadjuvant: Gc;‘n: 2000, Phase 1l Trial of Dose
mg/m’, %BX: I75 mg/m’, Epi Dense Neoadjuvani
ABX + 50 mg/m Gemcitabing,
o Twk X 6 Breast Cancer - | Epirubicin, ABI-007
2. | Gemeitabine+ | 4 Neoadjuvani |  (GEA) in Locally
Epirubicin | Arm 2: Adjuvant: Gem: 2000 Advanced or
2
mg/m’, ABX: 220 mg/m inflammatory Breast
g2wk x 4 Cance
ABX: 260 mg/m? q2wk +
77 ABX + Herceptin® Breast Cancer - | Phase I1 Multi-center
' Hercepiin® followed by Neoadjuvant study neoadjuvant.
Navelbine® + Herceptin®
TAC
ARX + v Bl‘iali'm; Randc;lmszed
Carboplatin ; 0se Gense pnase i
2 AC followed by ABX -+ carbo | Breast Cancer - trial of neoadjuvant
' (+ Herceptin®) v Neoadjuvant chemotherapy in
FAC patients with breast
AC followed by ABX + carbo + cancer
Herceptin®
ABX: 260 mg/m® q3wk x 4 Phase Il necadjuvant
2g ABX + o Breast Cancer - | trial of Abraxane® and
. Capecitabine Xeloda® B850 mg/m” D1-14 Neoadjuvant capecitabine in locally
q3wk x4 advanced breast cancer
Phase I/ trial of
neoadjuvant
chemotherapy (NCT)
ABRY + ABX gwk with weeldy
Carboplatin Breast Cancer - | nanoparticle paclitaxet
3. @ carbo guk Neoadjuvant | (ABI-007, Abraxane™)
(+ Avastin') | + Avastin® in HER2+ pts in combination with
carboplatin and
Avastin” in clinical
stage 1-111
Phase I} study of
ABX: 100 mg/m? qwk x 3/4 weekly bevacizumab
administered with
c %B>l( + Carbo: AUC =5 weekly trastuzumab,
arboplatin + . Breast Cancer - ABI-007, and
3l Herceptin® + * Hereeptin® Neoadjuvant carbopiatin as
Avastin + Avastin® preoperative therapy in
4 week cvele x 6 HER2-neu gene
week cycle ¥ amplified breast cancer
tumors
Piiot nevadjuvant trial
ABX + ABX: 260 mg/m’ g3wk Breast Cancet - with combination O@f;
32, L inib - di ABI-007 {Abraxane™)
apatin Lapatinib: 1000 mg/day Neoadjuvant and GWS72016
{Lapatinib)
33 ABX + ABX: 200 mg/m” Breast Cancer - | Phase II neoadjuvant
. Canecitabi Neoadi . | trial of Abraxane™ and
apectiabine | qiwkx 4 coadyuvan capecitabine in locally
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63. ABX + Sorafenib + Carboplatin ABX: qwk

Wwo MSQ_%%;enlb D2-19 Carbo: AEC =6 DI Metastay&msmmmsm
elanoma Phase |l study of Abraxane(r) in

Row “&Hé&ﬁ&li&%‘ T With, CATRRRIET and SORIENID TN prowcor side

No. | Metastatig melanoma 64. ABX + O@pemtablne

Xeloda®: 1000 mg/m®
Dl-14 g3wkx 4

advanced breast cancer

ABX qwk £ Avastin® followed

Phase 1} trial of
paclitaxel vs Abraxana®

m‘gf‘m2 DI, 8
Carbo: AUC =6 in ali arms

ABX + Avastin® | by A qwk + C daily with oy without
34 . AC . Breast Cancer - Avastin® in
' v Neoadjuvant combination with
(+G-C8F) | Taxol® qwk = Avastin® followed doxerubicin and
by A qwk + C daily cyclophosphamide plus
G-CS¥
Breast Cancer - Phase H neoadjuvant
5. ABX + AC ABX folfowed by AC . trial with gene
Neoadjuvant .
expression analyses
. 2 An open label phase {1
ABX: 300 mg/m” q3wk . trizl of Abraxane®,
ABX + Carbo: AUC = 6 3wk 1™ line carboglaim and
36 Carbopilatin + Avastin® 15 mark Advanced Awvastin® in patients
Avastin vastin® 15 mg/kg NECLC with advanced non-
4 cycles squamous non-small
‘ cell lung cancer
Li: ABX: 225 mg/m®
L2: ABX: 260 mg/m’
) n 2 Phase {1 toxicity pilot
ABX + L3: ABX: 300 mg/m Advanced study of Abraxane® and
37 Casboplatin Cohorts 1-4: ABX g3wk NSCLC carboplatin in advanced
Cohorts 5-7: ABX weekl non-small cell lung
i ¥ cancer.
Cohortt 8: 75 additional patients
Carbo fixed at AUC =86 q3wk
Carbo: AUC =6+ ABX
ABX + Vs st 1 Phase [f Registration -
38, Carboplatin Carbo: AUC = § + Taxol®: 225 1" line NSCLE NSCLC 1st line therapy
mg/m’
s i
ABX: 100 me/im”d1, 8, 13 Phase 1 Trial of weekly
ABX + Carbo: AUC =6 gdwk st . Abraxane® plus
39. Carboplatin 2 I line NSCLC carboplatin in 1st-line
Amendment: ABX: 125 mg/m P
D18 15 ' ‘ NSCLC
ABX +
40. Carboplatin + | Weekly NSCLC
Avastin
Arm 1: ABX: 100, 125, 150
mg/m® DI, 8, 15 gdwk th;se E]Trial Gdf
carboplatin and -
gy | Am2ABX220,260300, 340| Lung Concer- Abrance on 3 weekly
41 N mg/m” q3wk Advanced Soiid and every three week
' Carboplatin Tumor 28 .
Arm 3 ABX 100, 125, 150 Malignancy schedule in patients

with Advanced Solid
Tumeor Malignancies
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Metastatic Colorectal Cancer (after failure of

WO mg)@gigéiptin- based therapy and irinotecan- basegyusisarn3ass

therapy) Phase Il trial of Abraxane in combination

Avastin®; 10mg/m® g2wk

Row %&%@Jp a(r) Toﬁegﬁﬁ)ﬂ@a@&y trf‘asﬁﬁﬂtﬂ@&e Nt W'ltrcltaco] fitie
No. | advance gr metastatic colorectpl caneer 65. ABX +
Gepeitabine Weekly Pancreat|c Cancer Abraxane® in
42, Gemcitabine or NSCLC cnmblr}a!.lqn with
ABYX ¢ Avastin® gemcitabine or
as Avastin®
Phase 1 Lrig}l of
ABX + Abraxane” in
43. Gemgeitabine NSCLL combination with
gemcitabine
ABX: 225, 260, 300 mg/m’ Phase 1/ study of
ABX + Carho: AUC = 6 Abraxane® and .
arbo: = .
44, Carboplatin + Lung Cancer ca;bopla}z% AUCS,
Avastin 3wk plus Avastin® (Standard
vas @ 3+3 Phase I design;
+ Avastin PhiL: 40 pts)
ABX; 220, 260, 300 mg/m* Phase /11 study of
45. | ABX + Alimta® | 93wk Lung Cancer Abraxane® + Alimta®
Pemtrexed: 500mg q3wk for 2nd-line NSCLC
Phase VI trial of -
46 ABX + Cisplatin Lung Cancer Abraxanc® plus
- P E cigplatin in advanced
NSCLC
Phase 11 study of
ABX + Abraxane®,
47. Navelbine® + Lung Cancer Navelbine®, and
Cisplatin Cisplatin for treatment
of advanced NSCLC
Phase IT rgai of
ABX: 300 mg/m” q3wk Abraxane” and
48. c Al? X];i gmd SCLC carboplatin in extensive
arboplalin | Carbo: AUC =6 3wk stage small cell fung
cancer
5 A phase II triai of
ABX + ABX: 100 mg/m” qwk x 3/4 . Abraxane® +
49, . Ovarian Cancer S
Carboplatin Carbo: AUC = 6 Carboplatin in recurrent
ovarian cancer
. Phase § study of
ABX + ABX: qwk Abraxane® plus carbo
50. Carboplf;tin ABX: g3w Qvwarian Cancer for treatment of
Carbo: AUC = 6 both arms advanced ovarizn
cancer
1st line, optimalty
ABX; TBD by ABI-CA034 debuiked, registration
ABX + Vs frial, Carbo AUC 6 +
51 Carboplatin ) QOvarian Cancer ABX vs Carbo +
P Taxol® 175 mg/m Taxoi® 175 mg/m’.
Carbo: AUC = 6 in both arms Endpoint: retapse free
survival, survival
Phase [ study of
ABX: 100 mg/m® gwk x 3/4 - :
52, | ABX + Avastin® g Ovarian Cancer bevacizumab with

Abraxane® in patients

with recurrent,
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Phase | study of Abraxane in combination with

WO zﬂmgtgggﬁgif[abi.rle in pancreatic cancer 66. ABX 4pcrmsaoeriozsads
Gemcitabine ABX + Gem vs Gem Pancreatic Cancer

Row
No.

RiRsGI TegisTrationsaakin pahﬁﬁ%amp@d
ABX + anti- angiogenic agents

Ncerifeol title

platinum resistant

primary epithelial

ovarian or primary
peritoneal carcinoma

33.

ABX + 5-FU+
Cisplatin

ABX: D1

5-FU: 750 mg/m?® CIV & 5
cisplatin: 75 mg/m® D1
followed by XRT/surgery

Head and Neck
Cancer

Unresectable localized

head and neck cancer

Phase 1l Abraxane® in

combination with 5-FU
and cisplatin

54,

ABX + 3-FU +
Cisplatin

5.0 750 mg/n* CIV X 3
cisplatin: 75 mg/m? D

+ ABX D!

followed by XRT/surgery

Head and Neck
Cancer

Unresectable localized
head and neck cancer
Phase I 5-FU and
cisplatin with or without

Abraxane®

55.

ABX +
Cetuximab

Head and Neck
Cancer

Phase 1} muiticenter trial
of Abraxane® in
combination with
cetuximab in 1% Jine
reatment of Jocally
advanced or metastatic
head and neck cancer

56.

ABX +
Raparmyein

ABX: 100mg/m’ qwk

Rapamycin: 5-40 mg dose
escalation

Solid Tumors

Phase 1 Study of
Rapamycin in
Combination with
Abraxane® in Advanced
Solid Tumors

57,

ABX +
Satraplatin

Solid Tumors

Phase 1 trial of Abraxane®
and Satrapiatin

58.

ABX +
Gemcitabine

ABX: 180, 220, 260, 300, 340
mg/m’® q3wk

Gemcitabine: 1000mg/ D1
and D

Advanced Solid
Tumors

Phase | Trial of Abraxane‘gl
in combination with
Gemeitabine

59.

ABX + Gefitinib

ABX: 100 mg/m® qwk x 3/4

Gefitinib starting at 1000 mg/d x|

pi

Advanced Solid
Tumors

Phase 1 dose escalation
study of gefitinib
chemosensitization pulse
given prior to week}y

Abraxane®

60.

ABX + Avastin®

Metastatic
Melanoma

Phase U study of
Abraxane® and
Avastin® in metastatic
melanoma

61.

ABX + Avastin®

Melanoma

Abraxane® and
Avastin® as therapy for
patients with malignant

melanoma

62.

ABX +
Carboplatin

Metastatic
Melanoma

Phase H study of
Abraxane® and
carboplatia in

metastatic melanoma
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Abraxane combined with anti-angiogenic agents, e.g.
wo 200dh¥Astin(r) 68. ABX + proteasome inhibitors peqpsanniezsase
Abraxane(r) combined with proteasome inhibitors,

Row | ehviirape(r) Ofgmbxboded EGERNBIRKOIS  Protocol title

No. type
Phase 11 study of
ABX < ABX: qwk Abraxane® in
o . Metastatic combination with
9. gﬂrfﬁn}l‘bl.-P Serafentb: D2-19 Melanoma carboplatin and
arboplabn Carbo: AUC = 6 D1 sorafenid in metastatic
meglanoma
Metastatic Phase IT trial of
Cotorecta! &
Abraxang” in
Cancer (after L ith
ABX + failure of ccmgmatmn wit
64. o o Xetoda™ for previously
Capecitabine oxaliplatin-

treated patient with
advance or metastatic
colorectal cancer

based therapy
and irinotecan-

based therapy)
. Phase | study of
65 ABX + Week! Pancreatic  |apraxane® in combination
) Gemcitabine Y Cancer with gemcitabine i
pancreatic cancer
ABX + Gem . .
66 ABX + v Pancrealic | phage Hi registration wial
' Gemcitabine Cancer in pancreatic cancer
Gem
ABX + anti- Abraxane® combined
67. angiogenic with anti-angiogenic
agents agents, ¢.g. Avastin®
ABX + Abraxane® combined
a3 roteasom with proteasome
: pinhibitorse inhibitors, e.g.
Velcade®
. Abraxane® combined
6. | ABX>EGTR with EGFR inhibitors,

e.g. Tarceva®

[0167} As used in herein (for example in Table 1}, ABX refers to Abraxane”;

GW572016 refers to lapatinib; Xel refers to capecitabine or Xeloda®: bevacizumab is
also known as Avastin®; trastuzumab is also known as I{erceptin®; pemtrexed is also
known as Alimta®; cetuximab 1s also known as Erbitux®; gefitinib is also known as-
Iressa®; FEC refers to a combination of 3-fluorcuracil, Epirubicin and
Cyelophosphamide; AC refers to a combination of Adriamycin pius
Cyclophosphamide; TAC refers to a FDA approved adjuvant breast cancer regime; -
RADOOT refers to a derivative of rapamycin; NSCLC refers to non-small cell lung
cancer; and SCLC refers to small cell lung cancer,

[8168] As used herein (for example in Table 1), AUC refers to area under curve;
gdwk refers to a dose every 4 weeks; g3wk refers to a dose every 3 weeks; g2wk

refers to a dose every 2 weeks: qwk refers to a weekly dose; qwk x 3/4 refers to a
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Abraxane(r) combined with EGFR inhibitors, e.g.
wo M% eve 101671 As used in herein (for exarppigdfmozsass
e 1), ABX refers to Abraxane ; GW572016 refers
weemyt&’ol@%ﬁ Wak%ﬁlhrﬁﬁamw%ﬁabm efat Xelogriripse for 2
@h cizumab is also known as Avastie; trastuzumab
weeks Wi ?xﬁ:o wee
|s also known as Herceptin8; pemtrexed is also

Cambnga WIkAS A“n?%gla)«iigt@éyﬁlgp&p ﬁ@;&%éﬂﬂown as

it ux e |t|n|b Is also.known aswl esse; Fc?cffr [1 s
“”69]toiﬁaﬁﬁtpﬁbﬁf‘%ﬁﬁnegfcg RS PR é ubicin an
prolife@yel ST PIRTALTRIEPE 1575 Bﬁ%ﬁ?ﬁ{iﬁ“&f
adminideiiamycin: (- Cyclophospiramiteis TR et ri4e carmr
protcmFa% appoNesh peMan: ieash eaneeirgegime,;

o170 RRROQLISIRIS tﬁ!e@n@tﬁék‘@%\éﬁs&f 5?43@@%@35@ M%@Asﬁg

re}ers to non-small cell Iui% cancer:; é:

it a 1{:'1'&:500 rzsm an
adminigedie 0 hedi ARG SSRERT" ¥ isgl?gne0 erein (for -

effecuwmfﬂréﬁﬁtaxatﬂ@ﬁ)a RUe H@f@?é%héfék‘i”ﬂh‘aé? *aﬁfé“’“d
therapgldivkriefersitoa dose every HweeketioBR refdrsorne
vanatl@ng%%%@ Y3 akshadwik iefersiaiaadonenayernydhe
vananons eeks e&‘ﬁ"!ﬂz{&!‘ﬁ% tQuAWeakly doseawkXRideiersd
to a weekly dose for 3 weeks with the 41h week off;

therapy RSESY3 refers to a weekly dose for 2 weeks with

10471 h dn3ppp ek Bt e BRTISTHETBHthErS R -SAmRHERE
admintheriapy nddBuhgeryotOIBOT keemitiveresides tABPIsing
paclitiREESRAANL M@ i prowedas Benpetivog-ehtredbing therapy,
surger? I’8J g(%@im!tﬁng Iﬁ%l(%%@v%&ﬁg GRICRMPKISING Adiation

therapy, " t%theell’a mns ensgclo %dmlnlSt%nerglg t(%?l(ea\gganons the
particu ar nanoparticles comprisin a taxane

e A e e
200 nyg Histionvaisdror @apgéweﬁemnﬂww@%ﬁ@%maw is
substdital nethedicemplises:ia)aa first thErampprooniprigingpriations,
the w@Qm.iﬂiaS&?xﬁlQth%ﬁh@ mw&guﬁhﬁ CRIFHFAsIIOMout 18:1 or less,

such as%@ﬂrésll gle@s‘?ﬂ] %Q%l%ﬁoﬁ&’ mp}(!i%f{LQe% (;%Lt&{:m{ﬁalbumm In

amount of a taxane and a carriey g)goteln Qs ch a3
some é%ﬂﬁ'ﬁhjhé ﬁ%f bjxel/alg%nézﬁ aa{h%artw 2 Cfgrgn aigrzllstl:ﬁ:lée ameter of no
ereatoAinthol SRR §’ﬁf@@l‘?“n‘f?‘é‘ﬁ?ﬁ‘di%‘l‘?&ﬁ%“fﬁéﬂb&%“iﬂy free
(such gpfme vizndtiond sthetSxamehin) doated Witk otheearrier
paclitlOt@it(Sueh asiatbumir) slage Mevaridtions;ithdan about
200 nﬁleaglgﬁg Jﬁ%{ﬁwel&ﬁéﬁl RO IRET AP 8N, the nanoparticle
tiops thessecond therapy is surgery. [0171] In

composmon 15 Abrhxa

ome varlatlons the method co nlc}%rlses a qulrs

[0172@h E?QWIEIBW\B?%]] ﬁf the ano arttcéile;lcl;lo 101 Gl é rtor to the

e individual a

radlafmm]ﬁ@smtﬁ%éﬁib'h‘“sfﬁ@amﬁﬁ‘ij%fﬁiﬁ&% QOSSR ™

radiatachtixetran B abuinihe s by aiest 81 dHRerapy
comprising radiation therapy, surgery, or
combinations thereof. In sqme variations, the second
therapy is radiation therapy. In some variations, the
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then followed by the administration of a nanoparticle
composition and at least opge other chemotherapeutic
agent. Other combinations are also contemplated.
[0179] Administration of nanoparticle compositions
disclosed above in conjunction with administration of
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Combination Regime/Dosage Study therapy type

WO Zﬂosggptﬁgcol title 1 ABX + Radiation NSCLC Ph@@gl%égﬂ;mm(,

trial of Ahraxane combined with radiation 2 ABX +
about alyRORIRANN 2hoRBGHABON 60%, 70%, 80%, 90%, or more. In some
variations, encugh taxane in the nanoparticle composition is adminisiered so as to
allow reduction of the normal dose of the radiation required to effect the same degree
of treatment by at least about any of 5%, 10%, 20%, 30%, 50%, 60%, 70%, 80%,
90%, or more. In some variations, the dose of both the taxane {(such as paclitaxel) in
the nanoparticle composition and the radiation are reduced as compared to the
corresponding rormal dose of each when used alone.
10176] In some variations, the combination of administration of the nanoparticle
composition and the radiation therapy produce supra-additive effect. In some
variations, the taxane {such as paclitaxel} in the nanoparticle compaosition is
administered once at the dose of 90 mg/kg, and the radiation is applied five times at
80 Gy daily.
{0177] Surgery described herein includes resection in which all or part of cancerous
tissue is physically removed, exercised, and/or destroyed. Tumor resection refers to
physical removal of at least part of a tumer. In addition {0 tumor resection, treatment
by surgery includes laser surgery, cryosurgery, electrosurgery, and micropically
controlled surgery (Mehs surgery). Removal of superficial surgery, precancers, ot
normal tissues are also contemplated.
[6178] The radiation therapy and/or surgery may be carried out in addition io the
administration of chemotherapeutic agents. For example, the individual may first be
administered with a taxane-containing nanoparticle composition and at least one other
chemotherapeutic agent, and subsequently be subject to radiation therapy and/or
surgery. Alternatively, the individual may first be treated with radiation therapy
and/or surgery, which is then foliowed by the administration of a nanoparticle
composition and at least one other chemotherapeutic agent. Other combinations are
also contemplated.
[0179] Administration of nanoparticle compositions disclosed abeve in conjunction
with administration of chemotherapeutic agent is equally appiicable to those in
conjunction with radiation therapy and/or surgery.
[0180] In some variations, the nancparticle composition of the faxane and/or the
chemotherapeutic agent is administered in conjunction with radiation according to any
of the dosing regimes described in Table 2.
{6181] In some variations, there is provided a method of treating NSCLC in an

individual comprises a) a first therapy comprising administering to the individual a
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NSCLC Phase 1/11 trial of Abraxane(r) and

WO zm}g:%r 6%platln combined with radiation. ROW N erinsase
ination Regime/Dosage Study therapy type

compoBﬁ@rtQ&Q!ﬁHil% hRXiceCarbaplatinag: Radiatiafitaxel) and an
albumin; and b} a second therapy comprising radiation as provided in Rows 1 to 5 in
Table 2. In some variations, the administration of the nanoparticle compeosition and
the chemotherapeutic agent may be any of the dosing regimes as indicated in Rows 1
to 5 in Table 2.

[0182] In some variations, there is provided a method of treating head and neck
caneer in an individual comprises a) a first therapy comprising administering to the
individual a composition comprising nanoparticles comprising taxane (such as
paclitaxel) and an aiburmin; and b) 2 second therapy comprising radiation as provided
in Rows 6 to 9 in Table 2. In some variations, the administration of the nanoparticle
composition and the chemotherapeutic agent may be any of the dosing regimes as
indicated in Rows 6 to 9 in Table 2,

{0383] In some variations, there is provided a method of treating pancreatic cancer
in an individual comprises a) a first therapy comprising administering to the
individual a composition comprising nanoparticles comprising taxane (such as
packitaxel} and an albumin; and b) a second therapy comprising radiation as provided
in Row 10 in Table 2. In some variations, the administration of the nanoparticle
composition and the chemotherapeutic agent may be the dosing regimes as indicated
in Row 10 in Table 2.

[6184] In some variations, there is provided a method of treating gastric
malignancies in an individual comprises a) a first therapy comprising administering to
the individual a composition comprising nanoparticles comprising taxane (such as
paciitaxel) and an albumin; and b) a second therapy comprising radiation as provided
in Row 11 in Table 2. In some variations, the administration of the nanoparticle
composition and the chemotherapeutic agent may be the dosing regimes as indicated
inRowll in Table 2.

TABLE 2
Row Combination Regime/Dosage Study therapy Protocol title
No. type
Phase I/11 trial of
1 AB.X.+ NSCLC Abraxane® combined
Radiation : -
with radiation
P gt
2 Carbopiatin + NSCLC . .
e carboplatin combined
Radiation ! .
with radiation.
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WO 260

1 cycle ABX/Carbo induction followed by 2 or 3 times

ch

X)’?%ﬁl y pulse ABX + radiation NSCLC Phase .+ uaariasass
emoradiation in NSCLC 4 ABX + Carboplatin +

row | RESRHRIT NS CLC, ADFRENe ) T GREPRRIAHN NOHRRa.
Ne. {followed by Abraxane(r) A- radiatioreim stage Il A&B
P52 NSCLG patiesnsHABXies Carboplatin|+
3 Rgﬁcﬁop ion ABXvygwk + carbo + rad@Hgftfollmmeelhﬁ?ggoradnamn
Radiation 2 or 3 times weekly pulse ABX
+ radiation
Abraxane® fcarbopiatin
ABX + induction foliowed by
4 Carboplatin + NSCLC Abraxane® + radiation
Radjiation in stage 1[I A&B P52
NSCLC patients
ARY = ABX qwk + carbo + radiation
5 Carboplatin + | followed by NSCLC Phase 11 study
Radiation ABX q3wk - carbo
Abraxane® as a
6 R!;c?xt-}— N[::l? (ézﬁger radiosensitizer in head
1alon ‘ and neck cancer
ABX + Head and Phasel/1§ Abraxane® in
7 Cetuximab + combination with
- Weci Cancer . ..
Radiation cetuximab and radiation
tnduction: ABX 135 mg/m? _ Phase VIl study of
. ~ induction chemotherapy
qwk + carbo: AUC =2 . S
ABX + with Abraxane™ and
. followed by carboplatin followed by
Carboplatin + .
S Head and concomitant
8 S-FU+ Concurrent chemoradiation: ’ s
; 2 MNeck Cancer fluorouracil,
Hydroxyurea + | ABX: 100 mg/m hvd
Radiation z ydroxyurea,
5-FU: 600 mg/m Abraxane® and IMRT
. for locally advanced
hydroxyurea: 5060 mg BID head and neck cancers
ABX: 20-50 mg/m? qwk x 7 Phase | trial of
duse escalation Abraxane® in
ABX + Locally combination with
9 Carboplatin + | Eribitux®: 400 me/m’ day 7, Advanced carboplatin, cetuximab
Erbitux® + | 250 mg/m® qwk x 7 Head and and IMRT in locally
Radiation . - Neck Cancer | advanced squamous ¢ell
Carba: AUC=1.5qwkx 7 cancer of the head and
IMRT neck
A randomized phase [1
trial of weekly
ABX + Pancreatic gemcitabine,
10 Gemgitabine + { qwk C Abraxane®, and
o aneer T
Radtiation external irradiation for
locally advanced
pancreatic canger
Phase /11 ccénbinatinn
ABX + o of Ab;axac\?e _Iczs}{:imm
1] Ciqpiatin - .astuc~ ap ra l.atlon or
R. diati Malignancies patients with resected
agiation gastric/GES
malignancies,
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ABX g3wk + carbo NSCLC Phase It study 6 ABX +

) Radiation Head and Neck Cancer AbraxaneEg% as a
WG 2608/457567 T/USG07/023446

radiosensitizer in head and neck cancer 7 ABX +
p1851Cetuximal A Ragiatandd 6a% &Nharmaceutical compositions
comprising nanoparticles comprising a taxane (such as paclitaxel) and a carrier
protein (such as albumin) for use in the treatment of a proliferative disease (such as
cancer), wherein said use comprises a second therapy comprising radiation therapy,

surgery, or combinations thereof,

Metronomic therapy ‘

[01B6] The invention also provides metronomic therapy regime. There is provided a
method of administering to an individual a composition comprising nanoparticles
comprising a taxane (such as paclitaxel, docetaxel, or ortataxel) and a carrier protein
(such as albumin) based on 2 metronomic dosing regime. The methods are applicable
to methods of treatment, delaying development, and other clintcal settings and
configurations described herein. For example, in some variations, the methods are
useful for treatment of proliferative diseases (such as cancer).

[0187] “Metronomic dosing regime” used herein refers to frequent administration of
a taxane at without prolonged breaks at a dose below the established maximum
tolerated dose via a traditional schedule with breaks (hereinafier also referredtoas a
“standard MTD schedule” or a “standard MTD regime™). In metronomic dosing, the
same, lower, or higher cumulative dose over a certain time period as would be
administered via a standard MTD schedule may ultimately be administered. In some
cases, this is achieved by extending the time frame and/or frequency during which the
dosing regime is conducted while decreasing the amount administered at each dose.
Generally, the taxane administered via the metronomic dosing regime of the present
invention is better tolerated by the individual. Metronomic dosing can also be referred
to as maintenance dosing or chronic dosing,

[6188] In some variations, there is provided a method of administering a
composition comprising nanoparticles comprising a taxane and a carrier protein {such
as albumin), wherein the nanoparticie composition is administered over a period of at
least one month, wherein the interval between each administration is no more than
about a week, and wherein the dose of the taxane at each administration is about
0.25% to about 23% of its maximum tolerated dose following a traditional dosing
regime. In some variations, there is provided a method of administering a composition
comprising nanoparticles comprising paclitaxel and an albumin, wherein the

nanoparticle composition is administered over a period of at least one month, wherein

73



Neck Cancer Phasel/11 Abraxane(r) in combination
oo s edaton A8 ) Carbplft g

the imdRG/FAZcen QladmbathooAllGRfollanddibyEanadrentin
the doEREMQrAdiaNOn: AR LACLMMD 5kl LA MPIME
m&imﬂ%qggé}gg rc%?é: fgi%%)ngg%a%gt%nu %(?'sgnga :Q:gtme.
[6189] In some variations, the dosing of the taxane (such as paclitaxel) in the
nanoparticle composition per administration is less than about any of 1%, 2%, 3&,
4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 18%, 20%, 22%, 24%,
or 25% of the MTD for the same taxane (such as paclitaxet) in the same formulation
following a given traditional dosing schedule. Traditional dosing schedule refers to .
the dosing scheduie that is generally established in a clinical setting. For example, the

® is a three-weekiy schedule, ie.,

tradition dosing schedule for Abraxane
administering the composition every three weeks.

[0190] Insome variations, the dosing of the taxane (such as paclitaxel) per
administration is between about 0.25% o about 25% of the corresponding MTD
value, including for example any of about 0.25% to about 20%, about 0.25% to about
15%, about 0.25% to about 10%, about 0.25% to about 20%, and about 0.23% to
about 25%, of the corresponding MTD vakue, The MTD value for a taxane following
a traditional dosing schedule is known or can be easily determined by a person skilled
in the art. For example, the MTD value when Abraxane® is administered following a
traditional three-week dosing schedule is about 300 mg/m*.

[61%1] In some variations, there is provided a method of administering a
composition comprising nanoparticles comprising a taxane and a carrier protein (such
as albumin), wherein the nanoparticle composition is administered over a period of at
feast one month, wherein the interval between each administration is no more than
about a week, and wherein the dose of the taxane at each adminisiration is about 0.25
mg/m2 to about 25 mg/m’. In some variations, there is provided a method of
administering a composition comprising nanoparticles comprising paclitaxel and an
albumin, wherein the nanoparticle composition is administered over a period of at
least one month, wherein the interval between each administration is no more than
about a week, and wherein the dose of the taxane at each administration is about 0.25
mg/m’ to about 25 mg/m’.

[0192] In some variations, the dose of the taxane (such as paclitaxel) at each
administration is less than aboutany of 2, 3, 4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 18,
20, 22, 25, and 30 mg/m®. For example, the dose of the taxane (such as paclitaxel) can

range from about 0.25 mg/m’ to about 3¢ mg/m’, about 0.25 mg/m’ to about 23
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Neck Cancer Phase I/l study of induction

W0 2 ws%}\%rrz]otherapy with Abraxane(r) and carboplafifuszeaerezzass
llowed by concomitant fluorouracil, hydroxyurea,

me/m’ ARNAX28 8 aRdIMR T nfprfogatiyoadvancediheat) agh’,
and abou‘?%EsC&r)&E{e a&@% mCarboplatln + Erbitux(r) +

Radiation ABX: 20- 7
[0193} Emﬂ%ﬁq&iﬁ]ﬁy for m%x %s.?c r%(tg m?!%(?xvﬁ\al I'Lsdg %89
composition includes, but i m)t limited to, at least aboul any of once a week, twice a
week, three times a week, four times a week, five times a week, six times a week, or
daily. Typically, the interval between each administration is fess than about a week,
such as less than about any of 6, 5,4, 3, 2, or 1 day. In some variations, the interval
between each administration is constant. For example, the administration can be
carried cut daily, every two days, every three days, every four days, every five days,
or weekly. In some variations, the administration can be carried out twice daily, three
times daily, or more freguent.
[0194] The metronomic dosing regimes described herein can be extended over an
extended period of time, such as from about a month up to about three years. For
example, the dosing regime can be extended over a period of any of about 2, 3,4, 5, 6,
7,8.9,16, 11, 12, 18, 24, 30, and 36 months. Generally, there are no breaks in the
dosing schedule.
[6195] The cumulative dose of the taxane (such as paclitaxel) administered by the
metronomic regime may be higher than that of the taxane administered according to a
standard MTD dosing schedule over the same time period. In some variations, the
cumulative dose of the taxane administered by the metronomic regime equals to or is
lower than that of the taxane administered according to a standard MTD dosing
schaduie over the same time period.
16196] It is understood that the teaching provided herein is for examples only, and
that metronotric dosing regime can be routinely designed in accordance with the
teachings provided herein and based upon the individual standard MTT) schedule, and
that the metronomic dosing regime used in these experiments merely serves as one
example of possible changes in dosing interval and duration which are made to a
standard MTD schedule to arrive at an optimal metronomic dosing regime.
[0197] The metronomic dosing regime described herein may be used alone asa
treatment of a proliferative disease, or carried out in a combination therapy conext,
such as the combination therapies described herein. In some variations, the
metronomic therapy dosing regime may be used in combination or conjunction with
other established therapies administered via standard MTD regimes. By “combination

or in conjunction with” it is meant that the metronomic dosing regime of the present
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ncreatic Cancer A randomize
acerued o the individual by the induction therapy, the intent i% t!)t continue to inhibit

tumor growth while not unduly compromising the individual’s health or the
individual’s ability to withstand the next course of induction therapy. For example, 2
metronomic desing regime may be adopted after an initial short course of MTD
chemotherapy.

[01’98] The nanoparticle compositions administered based on the metronomic
dosing regime described herein can be administered to an individual (such as human)
via various routes, such as parenterally, including intravenous, intra-arteriai,
intrapulmonary, oral, inhalation, intravesicular, intramuscular, intra-tracheal,
subcutaneous, intraccular, intrathecal, or transdermal. For example, the nanoparticle
composition can be administered by inhalation to treat conditions of the respiratory
tract. The composition can be used to treat respiratory conditions such as pulmonary
fibrosis, broncheolitis obliterans, lung cancer, bronchoalveolar carcinoma, and the
tike. In some variations, the nanoparticle compesition is administered oraily.

[0199] Some various exemplary variations are provided below.

{0266] In some variations, there is provided a method of administering a
composition comprising nanoparticles comprising a taxane and a carrier protein (such
as albumin), wherein the nanoparticle composition is administered over a period of at
least one month, wherein the interval between each administration is no more than
about a week, and wherein the dose of the taxane at each administration is about
0.25% to about 25% of its maximum tolerated dose following a traditional dosing
regime. In some variations, the taxane is coated with the carrier protein (such as
alburnin). In some variations, the dose of the taxane per administration is less than
about any of 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, -
15%, 18%, 20%, 22%, 24%, or 25% of the maximum tolerated dose. In some
variations, the taxane is administered at least about any of Ix, 2x, 3x, 4%, 3x, 6x, 7Tx
(i.e., daily) a week. In some variations, the intervals between each adminisiration are
less than about any of 7 days, 6 days, 5 days, 4 days, 3 days, 2 days, and 1 day. In
some variations, the taxane is administered over 2 period of at least about any of 2, 3,
4.5 6,7.8,9,10,11, 12, 18, 24, 30 and 36 months.

[0261] In some variations, there is provided a method of administering a

composition comprising nanoparticles comprising paclitaxel and an albumin, wherein

76



trial of weekly gemcitabine, Abraxane(r), and
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cancer 11 ABX + Cisplatin + Radiation Gastric
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resected gastric/G
wherein the dose of gne iaxane at each administration is about 0.25% 10 about 25% of

its maximum tolerated dose following a traditional dosing regime. In some variations,
the paclitaxel/albumin nanoparticles have an average diameter of no greater than
about 200 nm. In some variations, the paclitaxel/albumin nanoparticle composition is
substantially free (such as free) of surfactant (such as Cremophor). In some variations,
the weight ratio of the albumin te paclitaxel in the composition is about 18:1 or less,
such as about 9:1 or less. In some variations, the paclitaxel is coated with albumin. In
some variations, the paclitaxel/albumin nanoparticles have an average diameter of no
greater than about 200 nm and the paclitaxel/albumin composition is substantially free
{such as free) of surfactant {such as Cremophor). In some variations, the
paclitaxel/albumin nanoparticles have an average diameter of no greater than about
200 nn and the paclitaxel is coated with aibumin, In some variations, the nanoparticle
composition is Abraxane®,

[6202] In some variations, there is provided a method of administering &
composition comprising nanoparticles comprising a taxane and a carrier protein (such
as albumin), wherein the nanoparticle composition is administered over a period of at
least one month, wherein the interval between each administration is no more than
about a week, and wherein the dose of the taxane at each administration is about 0.25
mg/m® to about 23 mg/m?, In some variations, the taxane 15 coated with the carrier
protein (such as albumin). In some variations, the dose of the taxane per
administration is less than about any 0f 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 18,
26,22, and 25 mg/m . In some variations, the taxane 1s administered at least about
any of 1¥, 2%, 3%, 4%, 5%, 6x, 7x (i.e., daily) a week. In some variations, the intervais
between each administration are less than about any of 7 days, 6 days, 5 days, 4 days,
3 days, 2 days, and 1 day. In some variations, the taxane is administered over a period
of at least about any of 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 18, 24, 30 and 36 menths.
[0263] In some variations, there is provided a method of administering &
composition comprising nanoparticles comprising paclitaxel and an albumin, wherein
the nanoparticle composition is administered over a period of at jeast one month,
wherein the interval between each administration is no more than about a week, and
wherein the dose of the taxane at each administration is about 0.25 mg/m” to about 25

mg/m’. In some variations, the paclitaxel/albumin nanoparticles have an average
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9. 1T

some variations, the cancer is a Taxane refractory
Nanopgielstamechifeast cancer. TABLE 3 Row No.
[0209C Ginbimatiote RegimefiD deatfedSardytnerapyrtgpsaicles
compiRiQL e ol dalev-Ad X adairiARXenli2by oyl mng whex-3/4
paclitmtéﬁtﬁi&rier protein {such as albumin). Nanoparticles of poorly water
soluble drugs (such as taxane) have been disclosed in, for example, U.S. Pat. Nos.
5,916,596; 6,506,405; and 6,537,579 and also in U.8, Pat. Pub. No. 2005/0004002A1.

Although the description provided below is specific to taxane, it is understood that the

same applies to other drugs, such as rapamycin, 17-AAG, and dimeric thiocolchicine.

[0218]

In some variations, the composition comprises nanoparticles with an average

or mean diameter of no greater than about 1000 nanometers (nm), such as no greater
than about any of 900, $00, 700, 600, 500, 400, 300, 200, and 100 nm. In some

variations, the average or mean diameters of the nanoparticles is no greater than about
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the avemmm@}e@ﬁé ﬁi%@articies is about 40 to about 200 nm. In

some variations, the nanoparticles are sterile-filterable.
[0211] The manoparticles described herein may be present in a dry formulation
(such as lyophilized composition) or suspended in a biocompatible medium, Suitable
biocompatible media include, but are not limited to, water, buffered aqueous media,
saline, buffered saline, optionally buffered solutions of amino acids, optionally
buffered solutions of proteins, optionally buffered solutions of sugars, optionally
buffered solutions of vitamins, optionaily buffered solutions of synthetic polymers,
lipid-containing emulsions, and the like.
{0212] The term “proteins” refers to polypeptides or polymers of amino acids of
any length (including full length or fragments}, which may be linear or branched,
comprise modified amino acids, and/or be interrupted by non-amino acids. The term
also encompasses an amino acid polymer that has been modified naturaily or by
intervention; for example, disulfide bond formation, glycosylation, lipidation,
acetylation, phosphorylation, or any other manipulation or modification. Also
inciuded within this term are, for example, polypeptides containing one or more
analogs of an amino acid (inchuding, for example, unnatura} amine acids, etc.), as well
as other medifications known in the art. The proteins deseribed herein may be
naturally occurring, i.e., oblained or derived from a natural source (such as blood), ot
synthesized (such as chemically synthesized or by synthesized by recombinant DNA
techniques).
[6213] Examples of suitable carrier proteins include proteins normally found in
bloed or plasma, which include, but are not limited to, albumin, immunoglobulin
inciuding IgA, lipoproteins, apolipoprotein B, alpha-acid glycoprotein, beta-2-
macroglobulin, thyroglobulin, transferin, fibronectin, factor V11, factor VIH, factor
TX, factor X, and the like. In some variations, the carrier protein is non-blood protein,
- such as casein, a-lactalbumnin, aﬁd B-lactoglobulin. The carrier proteins may either bie
natural in origin or synthetically prepared. In some variations, the pharmaceutically
acceptable carrier comprises albumin, such as human serum albumin. Human serum

albumin (HSA) is a highly soluble globular protein of M; 65K and consists of 585
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trypto@pq‘dﬂ/’@iglﬂ). Imtravenous use of HSA solution has been indicated for the
prevention and treatment of hypovolumic shock (see, e.g., Tullis, JAMA, 237, 355-
160, 460-463, (1977)) and Houser et al., Surgery, Gynecology and Obstetrics, 1 30,
$11-816 {1980)) and in conjunction with exchange transfusion in the treatment of
neonatal hyperbilirubinemia (see, e.g., Finlayson, Seminars in Thrombosis and
Hemaostasis, 6, $5-120, (1980)). Other albumins are contemplated, such as bovine
serum albumin, Use of such non-human albumins could be appropriate, for example,
in the context of use of these compositions in non-human mammals, such as the
veterinary (including domestic pets and agricultural context).
[8214] Human serum albumin (HSA) has muitiple hydrophobic binding sites (a
total of eight for fatty acids, an endogenous ligand of HSA) and binds a diverse set of
taxanes, especially neutral and negatively charged hydrophobic compounds
{Goodman et al., The Pharmacological Basis of Therapeutics, 9 ed, McGraw-Hill
New York (1996)). Two high affinity binding sites have been proposed in subdomains
1IA and HIA of HSA, which are highly elongated hydrophobic pockets with charged
Iysine and arginine residues near the surface which function as attachment points for
polar ligand features (see, ¢.g., Fehske et al., Biochem. Pharmcol., 30, 687-92 (198a),
Vorum, Dan. Med Bull., 46, 379-99 (1999}, Kragh-Hansen, Dan. Med. Bull., 1441,
131-40 (1990), Curry et al., Nat. Struct. Biol., 5, 827-35 (1998}, Sugio et al., Profein.
Eng., 12, 439-46 (1999), He et al., Nature, 338, 209-15 {199b), and Carter et al., Adv.
Protein. Chem., 45, 153-203 (1994)). Paclitaxel and propofol have been shown 1o
bind HSA (see, e.g., Paal ¢t al., Fur. J. Biochem., 268(7), 2187-91 (200a), Purcel! et
al., Biochim. Biophys. Acta, 1478(a), 61-8 (2000), Altmayer et al.,
Arzneimittelforschung, 43, 1053-6 (1995), and Garrido et al., Rev. Esp. Anestestiol.
Reanim., 41, 308-12 {1994)). Tn addition, docetaxel has been shown to bind to human
plasma proteins (see, ¢.g., Urien et al.', Invest. New Drugs, 14¢b), 147-51 (1996)).
[0215] The carrier protein (such as alburnin} in the composition generally serves as
a carrier for the taxane, i.e., the carrier protein in the composition makes the taxane
more readily suspendable in an aqueous medium or helps maintain the suspension as
compared to compositions not comprising a carrier protein. This can avoid the use of

toxic solvents (or surfactants) for solubilizing the taxane, and thereby can reduce one
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(BASE)). In some variations, the nanoparticle composition is substantiaily free (such
as free) of surfactants. A composition is “substantially free of Cremophor” or
“substantially free of surfactant” if the amount of Cremophor or surfactant in the
composition is not sufficient to cause one or More side effect(s) in an individual when
the nanoparticle composition is administered to the individual.

[0216] The amount of carrier protein in the composition described herein will vary
depending on other components in the composition. In some variations, the
composition comprises a carrier protein in an amount that is sufficient to stabilize the
‘taxane in an aqueous suspension, for example, in the form of a stable colloidal
suspension (such as a stable suspension of nanoparticles). In some variations, the
carrier protein is in an amount that reduces the sedimentation rate of the taxane in an
aqueous medium. For particle-containing compositions, the amount of the carrier
protein also depends on the size and density of nanoparticles of the taxane.

[0217] A taxane is “stabilized” in an aqueous suspension if it remains suspended in
an aqueous medium (such as without visible precipitation or sedimentation) for an
extended period of time, such as for at least about any of 0.1, 0.2, 0.25,0.5, 1, 2,3, 4,
5,6,7,8,9,10, 11, 12, 24, 36, 48, 60, or 72 hours. The suspension is generally, but
not necessarily, suitable for administration to an individual (such as human). Stability
of the suspension is generally (but not necessarily) evaluated at a storage temperature
(such as room temperature {such as 20-25 °C) or refrigerated conditions (such as 4
°C)). For example, a suspension is stable at a storage temperature if it exhibits no
flocculation or particle agglomeration visible to the naked eye or when viewed under
the optical microscope at 1000 times, at about fifieen minutes after preparation of the
suspension, Stability can also be evaluated under accelerated testing conditions, such
as at a temperature that is higher than about 40 °C.

{8218] In some variations, the carrier protein is present in an amount that is
sufficient to stabilize the taxane in an aqueous suspension at a certain concentration.
For example, the concentration of the taxane in the composition is about 0.1 to about
100 mg/ml, including for example any of about 0.1 to about 30 mg/mi, about 0.1 to
about 20 mg/mi, about 1 t¢ about 10 mg/ml, about 2 mg/ml to about § mg/mi, about 4

to about 6 mg/ml, about 3 mg /ml. In seme variations, the concentration of the taxane
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mg/ml, 40 mg/ml, and 50 mg/ml. In some variations, the carrier protein is present in
an amount that avoids use of surfactants (such as Cremophor), so that the composition
is free or substantiatly free of surfactant (such as Cremophor).

{6219] In some variations, the composition, in fiquid form, comprises from about
0.1% to about 50% (w/v) (e.g. about 0.5% (w/v), about 5% (w/v), about 10% (w/v),
about 15% (wiv), about 20% (w/v), about 30% (w/v), about 40% {wiv), or about 50%
(wAv)) of carrier protein. In some variations, the composition, in liquid form,
comprises about 0.5% to about 5% (w/v) of carrier protein.

[0220] In some variations, the weight ratio of carrier protein, e.g., albumin, o the
taxane in the nanoparticle composition is such that a sufficient amount of taxane binds
to, ot is transported by, the ceil. While the weight ratio of carrier protein to taxane
will have to be optimized for different carrier protein and taxane combinations,
generally the weight ratio of carrier protein, e.g., albumin, to taxane (w/w) is about ,
0.01:1 to about 100:1, ahout 0.02:1 to about 50:1, about 0.03:1 to about 20:1, about
0.1:1 to about 20:1, about 1:] to about 181, about 2:1 to about 15:1, about 3:1 o
about 12:1, about 4:1 to about 10:1, about 511 to about 9:1, or about 9:1. In some
variations, the carrier protein to taxane weight ratio is about any of 18:1 or less, 15:1
or less, 14:1 or less, 13:1 or less, 12:1 or Jess, 11:1 or less, 10:1 or less, 9:7 or less, 8:1
or less, 7:1 or less, 61 or less, 5:1 or less, 4:1 or less, and 3:1 or less.

[0221} In some variations, the carrier protein aliows the composition to be
administered 1o an individual {such as human) without significant side effects. In
some variations, the carrier protein {such as albumin) is in an amount that is effective
{o reduce one or more side effects of administration of the taxane to 2 human. The
term “reducing one or more side effects of administration of the taxane” refers to
reduction, alleviation, elimination, or avoidance of one or more undesirable effects
caused by the taxane, as well as side effects caused by delivery vehicles (such as
solvents that render the taxanes suitable for injection) used to deliver he taxane. Such
side effects include, for example, myelosuppression, neurotoxicity, hypersensitivity,
inflammation, venous imitation, phiebitis, pain, skin irritation, peripheral neuropathy,
neutropenic fever, anaphylactic reaction, venous thrombosis, extravasation, and
combinations thereof. These side effects, nowever, are merely exemplary and other

side effects, or combination of side effects, associated with taxanes can be reduced.
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[0222}A%%p@§a&§?§ih3%m{mgc%&iéé§ Abraxane®. Abraxane® is a

formulation of paclitaxel stabilized by human albumin USP, which can be dispersed

WO 2005%

in directly injectable physiological solution. When dispersed in a suitable agueous
medium such as 0.9% sodium chloride injection or 5% dextrose injection, Abraxane”
forms a stable colloidal suspension of paclitexel. The mean particle size of the

| nanopatticies in the colioidal suspension is about 130 nanometers. Since HSA is
freely soluble in water, Abraxane® can be reconstituted in a wide range of
concentrations ranging from dilute (0.1 mg/ml paclitaxel) to concentrated (20 mg/ml
paclitaxel), including for example about 2 mg/ml 10 about § mg/ml, about 5 mg/ml.
[0223] Methods of making nanoparticle compositions are known in the art. For
example, nanoparticles containing taxanes (such as paclitaxel) and carrier protein
{(such as élbumin) can be prepared under conditions of high shear forces {e.g,,
sonication, high pressure homogenization, or the like). These methods are disclosed
in, for example, U.S. Pat. Nos. 5,916,596; 6,506,405, and 6,537,579 and also ir_:. U.s.
Pat, Pub. No. 2005/0004002A 1.
[6224] Briefly, the taxane (such as docetaxel) is dissolved in an organic solvent, and
the soiution can be added to a human serum albumin solution. The mixture is
subjected to high pressure homogenization. The organic solvent can then be removed
by evaporation. The dispersion obtained can be further iyophilized. Suitable organic
soivent include, for example, ketones, esters, ethers, chlorinated solvents, and other
solvents known in the art. For example, the organic solvent can be methylene chloride
and chloroform/ethanol (for example with a ratio of 1:9, 1:8, 1.7, 116, 115, 1:4, 1:3,
1:2,1:1,2:1, 31, 4:1, 5:1, 6:1, 701, 8:1, or %:a).

Other components in the nanoparticle compositions

[0225] The nanoparticles described herein can be present in a composition that
include other agents, excipients, or stabilizers. For example, to increase stability by
increasing the negative zeta potential of nanoparticles, certain negatively charged
components may be added. Such negatively charged components include, but are not
limited to bile salts of bile acids consisting of glycocholic acid, cholic acid,
chenodeoxycholic acid, taurocholic acid, glycochenodeoxycholic acid,
taurochenodeoxycholic acid, litocholic acid, ursodeoxycholic acid, dehydrocholic acid
and others; phospholipids including lecithin (egg yolk)} based phospholipids which
include the following phosphatidylchelines: palmitoyloleoylphosphatidyleholine,
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dimyristoylphosphatidylcholine (DMPC), dioleoylphosphatidylchotine (DGPC),
distearyolphosphatidylcholine (DSPC), hydrogenated soy phosphatidyicholine
(HSPC), and other related compounds. Negatively charged surfactants or emulsifiers
ate also suitable as additives, e.p., sodium cholesteryl sulfate and the like.

{8226] In some variations, the composition is suitable for administration to a
human. In some variations, the composition is suitable for administration to a
mammal such as, in the veterinaty context, domestic pets and agriculiural animals.
There are a wide variety of suitable formulations of the nanoparticle 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 dissotved in diluents, such as water, saline, or orange juice, by
capsules, sachets or tablets, each containing a predetermined amount of the active
ingredient, as solids or granules, (c) suspensions in an appropriate liquid, and (d)
suitable emulsions. Tablet forms can include one or more of lactose, mannitol, com
starch, potato starch, microcrystaliine cellulose, acacia, gelatin, colioidal silicon
dioxide, croscarmellose sodium, tale, magnesium stearate, stearic acid, and other
excipients, colorants, diluents, buffering agents, moistening agents, preservatives,
flavoring agents, and pharmacologically compatible excipients. Lozenge forms can
comprise the active ingredient in a flavor, usually sucrose and acacia or tragacanth, as
well as pastilles comprising the active ingredient in an inert base, such as gelatin and
glycerin, or sucrose and acacia, emulsions, gels, and the like containing, in additionko
the active ingredient, such excipients as are known in the art.

16227] Examples of suitable carriers, excipients, and diluents include, but are not
limited to, lactose, dextrose, sucrose, sorbitol, mannitol, starches, gum acacia, calcium
phosphate, alginates, tragacanth, gelatin, caleium silicate, microcrystalling cetlulose,
polyvinylpyrrolidone, cellulose, water, saline solution, syrup, methylcellulose,
methyl- and propyihydroxybenzoates, talc, magnesium stearate, and mineral ozl. The
formulations can additionally include lubricating agents, wetting agents, emulsifying

and suspending agents, preserving agents, sweetening agents or flavoring agents.
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0228; (PEGVIQLRN HaRIR o AR N etDL-mBARn(uaRatack: Cprk
non—aq%gtés? e1 M%%g qgfﬁ %rigl/j]aee{%%n ?rc])%?o%b\?ﬁgh I&? Egﬁ/'[g?llrléllﬁ/—ogidmts,
buffcrsiiz?fzt%igg(tsaf\aﬁgﬂmcs that ren%e?-tsheafolr?ng}la%&ncgrmp%tiggt&%gtﬂ%e
biood of the intended recipient, and aqueous and non-aqueocus sterile suspensions that
can include suspending agents, solubilizers, thickening agents, stabilizers, and
preservatives. The formulations can be presented in unit-dose or multi-dose seaied
containers, such as ampules and vials, and can be stored in a freeze-dried
(lyophilized) condition requiring only the addition of the sterile liquid excipient, for
example, water, for injections, immediately prior to use. Externporaneous injection
solutions and suspensions can be prepared from sierile powders, granules, and tablets
of the kind previously described. Injectable formulations are preferred.

10229] In some variations, the composition is formulated to have a pH range of
about 4.5 to about 9.0, including for example pH 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 variations, 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 8). The composition can also be made to

be isotonic with biood by the addition of a suitable tonicity modifier, such as glycerol.

Kits

[0230] The invention also provides kits for use in the instant methods. Kits of the
invention include one or more containers comprising taxane-containing nanoparticle
compositions (or urit dosage forms and/or articles of manufacture) and/or a
chemotherapeutic agent, and in some variations, further comprise instructions for use
in accordance with any of the methods described herein. The kit may further comprise
a description of setection an individual suitable or treatment. Instructions supplied in
the kits of the invention are typically written Instructions on a label or package insert
{e.g., a paper sheet included in the kit), but machine-readable instructions (e.g.,
instructions carried on a magnetic or optical storage disk) are also acceptable.

10231] In some variations, the kit comprises 2) a composition comprising
nanoparticles comprising & taxane and a carrier protein {(such as albumin), b) an
effective amount of at least one other chemotherapeutic agent, and ¢} instructions for
administering the nanoparticles and the chemotherapeutic agents simultaneously
and/or sequentially, for treatment of a proliferative disease (such as cancer). In some

variations, the taxane is any of paclitaxel, docetaxel, and ortataxel. In some variations,
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at least one other chemotherapeutlc agent, and c) instructions for administering the

nanoparticles and the chemotherapeutic agents simultaneously and/or sequentially, for
the effective treatment of a proliferative disease (such as cancer).

[6232]  In some variations, the kit comprises ) a composition comptising
nanoparticles comprising a taxane and a carrier protein {such as albumin), b} a
composition comprising nanoparticles comprising at least one other chemotherapeutic
agent and a carrier protein (such as albumin), and ¢) instructions for administering the
nanoparticle compositions simultaneously and/or sequentially, for treatment of a
proliferative disease (such as cancer). In some variations, the kit comprises
nanoparticles comprising a} a composition comprising nanoparticles comprising
paclitaxel and an albumin (such as Abraxane®), b} a composition comprising
nanoparticles comprising at least one other chemotherapeutic agent and a carrier
protein (such as albumin), and ¢) instructions for administering the nanoparticle
compositions simultaneously and/or sequentially, for the effective treatment of a
proliferative disease (such as cancer).

[0233] The nanoparticles and the chemotherapeutic agents can be present in
separate containers or in a single container. It is understood that the kit may comprise
one distinct composition or two or more compositions wherein one composition
comprises nanoparticles and one composition comprises a chemotherapeutic agent.
[6234] The kits of the invention are in suitable packaging. Suitable packaging
include, but is not limited to, vials, bottles, jars, flexible packaging (e.g., seled Mylar
or plastic bags), and the like. Kits may optionaily provide additional components such
as buffers and interpretative information.

[0235] The instructions relating to the use of the nanoparticle compositions
generally include information as to dosage, dosing schedule, and route of
administration for the intended treatment. The containers may be unit doses, bulk
packages {e.g., multi-dose packages) or subvunit_doses. For example, kits may be -
provided that contain sufficient dosages of the taxane {such as taxane) as disclosed
herein to provide effective treatment of an individual for an extended period, such as
any of a week, 2 weeks, 3 weeks, 4 weeks, 6 weeks, 8 weeks, 3 months, 4 months, 5
months, 7 months, 8 months, ¢ months, or more. Kits may also include maultiple unit

doses of the taxane and pharmaceutical compositions and instructions for use and
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[0252] Methods: The antiangiogenic activity of
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Taxol (r) at 1.3, 3, 6, or 13 mg/kg given i.p. daily for 7
wo 2{msma¥s did not significantly reduce viable CEP |eYglSqsi023446
whereas metronomic Taxol(r) at 30 mg/kg or higher
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weeks significantly (p <O. 05) inhibited growth of both
MDA-MB-231 and PC3 tumors (Fig. 3A and Fig. 3B).
Neither A81-007 nor Taxol(r) administered

metronomically induced any weight loss (Fig. 3C and
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nab-5404 was more potent than Abraxane8. These

data warrant further investigation of nab-5404.

Example 7. Abraxane(r) vs Taxotere(r): A Preclinical

Comparison of Toxicity and Efficacy 102761

Methods: Toxicity of Abraxane(r) and Taxotere was

Attt A readd A AAacA rarmAairmea ~FriAvs m o mmriA A AT AA NI I

duction of



[0283] In metastatic breast cancer, these studies
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eight groups (n=5-10/group). Each group was treated with either 0.9% saline/atbumin
vehicle control, Cremophor® EL vehicle control, metronomic Taxol® (1.3 mg/ke,
i.p., gd), metronomic ABI-007 (3, 6, or 10 mg/ke paclitaxel, i.p., qd), MTD Taxol®
(13 mg/kg, 1.p., gd x 5, 1 cyele), or MTD ABL-007 (30 mg/kg paclitaxel, i.v., gd x 5,1
cycle). Perpendicular tumor diameters were measured with a caliper once a week and
their volumes were calculated. At the end of the treatment period, blood samples were
drawn by cardiac puncture from mice ir all groups. CECs and CEPs were enumerated
as described herein,

[0264] Metronomic ABI-007 (3, 6 and 10 mg/kg) but not Taxol® (1.3 mg/kg)
administered i.p. daily for 4 weeks significantly {p < 0.05) inhibited growth of both
MDA-MB-231 and PC3 tumors (Fig. 3A and Fig. 3B). Neither ABL-007 nor Taxol®
administered metronomically induced any weight loss (Fig. 3C and Fig. 3D).
Although MTD ABI-007 (30 mg/kg) inhibited tumor growth more effectively than
MTD Taxol® (13 mg/kg), significant weight loss was noted with the former,
indicating toxicity. In addition, two out of five mice treated with MTD ABI-007
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48). "I‘he% ig( o?(%,% ere n!)% :BQ%?% %g[gﬂoﬁléqg@@fmmxmggmﬂ
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histolo%gc':a?exarxgg’lar'gmn%e @m%& %%ﬂSkoJM&QQOMued in the art. For

detection of microvessels, sections were stained with a rat anti-mouse CD3 UPECAM-
1 antibody (1:1000, BD Pharmingen) followed by a Texas Red-conjugated goat anti-
rat secondary antibody {1:200, Jackson ImmunoResearch Laboratories, Inc., West
Grove, PA). A single microvessel was defined as a discrete cluster or single cell
stained positive for CD31/PECAM-1d, and the presence of & Jumen was not required
for scoring as a microvessel. The MVD for each tumor was expressed as the average
count of the three most densely stained fields identified with a 20x objective on a
Zeiss AxioVision 3.0 fluorescence microscopic imaging system. Four to five different
tumors per each vehicle control or treatment group were analyzed.

[6267] In MDA-MB-231 tumors, metronomic ABI-007 at 6 and 10 mg/kg as well
as MTD ARI-007 seemed to reduce microvessel density (MVD) slightly although
statistical' significance was not reached (Fig. SA). In PC3 tumors, metronomic ABI-
007 at 3 and 10 mg/kg appeared to decrease MVD but without reaching stanistical
significance (Fig. 5A). Interestingly, a significant correlation existed between MVD
and the level of viable CEPs in the MDA-MB-231 (Fig. 5B; r=0.76, P-0.04) but not in
the PC3 (Fig. 5C; r=-0.071, P-0.88) model.
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2 weekly on and 1 weekly off ABX regime. Phase |l

Wo 2uufgﬁ}igf%ﬁtdjuvant trial of Abraxane(r) in breast CaRGek-ui7023446
Dose dense AC + G CSF --> weekly ABX -->
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although the inhibition dld not reach statistical significance (Flg 6). Anglogenes.is
seemed to be unaltered by metronomic ABI-007 at 3 mg/kg, MTD ABI-007, MTD
and metronomic Taxol® relative to the respective vehicle controls (Fig. 6). These

observations were similar to the intratumoral MV D results described herein.

Example 5, Nab-5189, A Nanopariicle zlbumin-bound IDN5169 (nab-5109)
Shows [mproved Efficacy and Lower Toxicity over the Tween® formulation
(Tween®-5109, Oriataxel)

[6270] Methods: Nanoparticle nab-5109 was prepared using sab technology and
characterized by laser Hght scattering. Nab-5109 and Tween-5109 were tested against
Pgp+ DLD-1 (known to be resistant against paclitaxel and docetaxel - Vredenburg et
al, JNCJ 93: 1234-1245, 2001) luman colon carcinoma xenogratt in nude mice
{n=5/group} at doses of 30 mg/kg (Twcen®~5109, previously shown as MTID) and 75
mg/kg (nab-5109) given g3d x 4, i.v. Control groups of PBS and human serum

albumin (HSA) were also used.
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Pre-clinical study of drug-drug interaction ABX +
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then wiSIAC(aFRAapprovacadidivaint BGsegime)vinoxicity of
nab-3 18@9 Wﬁ@%@ﬁ@h@&m@hﬁéﬁ- uagﬁgﬁﬁ’dw antotrigdeksion by

nab-51 9and ween - (@W§It% GIIn locﬁ%’ s} \Q%qlgr%growh .
reas cancer A

|; Xel: 1000 mg/m?
ooy e R PSP R Do o
me/kecNeiotherapy (NET) wits Rasfopatiit! éﬁaaemw%n in
supprebANB KQOY rAkiraxeneydn woitiemastirtelinidalFSihgd HHA,
control lgBouU A LB angd Wdwithdntact primary) breast

16272] gonelus onBI%(an axgic le %un%nqo%\%lé ng'bogl%§ Jva@d&@gfutly
ert estu les include:
prepared and could be given at 50% higher ‘dose than Tween®-5109 with lower

toxicity despite higher dose. At this higher dose, 75 mg/kg (q3d x 4), nab-5109
showed significantly improved efficacy in the Pgp+ DLD-1 human colon ,\enograft

compared with Tween®-5109.

Example 6. Nanoparticle Albumin Beund (#ab) Dimeric Thiocolchicines
nab-5404, nab-5800, and nab-5801: A Comparative Evaluation of Antitumor
Activity vs Abraxane® and Irinotecan

[0273] Methods: Nanoparticle colchicines were prepared using nab technology.
Cytotoxicity was evaluated in vitro using human MX-1 breast carcinoma cuitures. In
vivo anti-tumor activity (human HT29 colon tumor xenograft) in nude mice was
compared against Irinotecan and Abraxane®. Dose levels for the nab-colehicines and
Irinotecan were 20 mg/kg, 30 mg/kg, and 40 mg/kg, given q3d x 4, iv. Abraxane®
was dosed at its MTD, 30 mg/kg, given qd x 5.

[6274] Results: The hydrophobic thiocolchicine dimers vielded nanoparticles with
average size Zay (nm) of 119, 93, and 84 for nab-5404, nab-5 800, and nab-5801,
respectively. The nanoparticle suspensions were sterilized through 0.22 um filters and
lyophilized. In vitro, nab-5404 was the most potent of the three analogs against MX-1
(p <0.0005, ANOVA), (ICsq (ug/ml): 18, 36 and 77 for nab-3404, nab-5800 and nab-
5801 respectively) as well as against the HT29 xenograft in vive (p < 0.0001,
ANOVA). Tumor volume was suppressed by 93%, 79%, and 48% with nab-5404 at

doses 40 mg/kg, 30 mg/kg, and 20 mg/kg, respectively. In contrast, tumor volume was



Phase WI study of Abraxan monotherapy in 1st-line
advanced NSCLC ABX weekly The first phage. || trjal
WOREFABX combo with carbo in NSCLC. Phase i ‘i'hrglal 5(193446

only slSEKY ABTAX R (DIPHYS GArReBIINA et B0, and 230 with
nab- SSM a&b%g’?\kBX 12/1? ma%ﬁl 90 fg'fk ge?pegﬁmoblﬁls’@df @apljnere

ase Trial of Carb op latin

effect“ﬁﬁ}wa??éwahawééﬁzﬁfgm RN gporvoums
for Irinstshraciterdriheh A S ith ﬂé@%ﬁé@&%kﬁﬁﬂﬁ%ﬁ%g- 30
mg/kg MdlignangiesAcmely, BB} h0O k28286 g4 was more
active k) gqﬁigﬁgc add @E’%ﬁﬁm%ed%g &ﬁllaWN'ei QRQGQ@Q,(}@Q@OANQ\/I@D
Tumor voPm 34:\{/5\, :l3<u C;rgsgpé) 9@"}“]&%% ?48&*}4% H&ﬁg qﬁﬁ 25%@ 80% by

e stuay ??enerate Im Qrtant data on

Abrax?ﬁ%)@%ﬁ?ﬂ(% 88F‘rﬂ3 BB H ﬁ1er studies of this
[027SIcontsbriiern DiRtpTEP ERSE R SRS PRA L IMSHL P G RpiC dimene

thiocoDB@Anes (IDN5404, IDN3800, IDN5801) to nanoparticles suitable for LV,
administration. Nab-5404 had superior antitumor activity in vitro and in vivo
compared to nab-5800 and nab-5801. Nab-5404 was more potent than Irinotecan at
equal dose. At equitoxic dose, defined by weight loss, nab-5404 was more potent than

Abraxane®. These data warrant further investigation of nab-5404.

Fxample 7. Abraxane® vs Taxotere® A Preclinical Comparison of Toxicity and
Efficacy

{0276} Methods: Toxicity of Abraxane® and Taxotere™ was compared in a dose-
ranging study in nude mice given the drugs on a g4d x 3 schedule. The dose levels -
were Taxotere® 7,15, 22, 33, and 50 mg’kg ané ABX 15, 30, 60, 120, and 240 mg/kg.
Antitumor activity of Abraxane® and Taxotere® was compared in nude mice with
human MX-1 mammary xenografts at a dose of 15 mg/kg weekly for 3 weeks.

{6277] Results: In the dose-escalation study in mice, the Taxotere™ maximum
tolerated dose (MTD)} was 15 mg/kg and lethal dose (LDg0) was 50 mg/kg. In
contrast, the Abraxane® MTD was between 120 and 246 mp/ke and LD o was 240

mg'kg. In the fumer study Abraxane®

was more effective than equal doses of
Taxotere” in tumor growth inhibition (79.8% vs 29.1%, p < 0.0001, ANOVA).
18278] Conclusion: Nanoparticle abumin-bound paclitaxel (Abraxane®) was
superior to Taxotere® in the MX-1 tumor model when tested at equal doses.
Furthermore, the toxicity of Abraxane™ was significantly lower than that of
Taxotere®, which would allow dosing of Abraxane® at substantially higher levels.
These results are similar to the enhanced therapeutic index seen with Abraxane®

compared to Taxol® and suggest that the presence of surfactants may impair the
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(Abraxane) and carboplatin in advanced non-small
cell lung cancer. ABX Level(a): 225 mg/m2; Leyelh).
WO IR Grzng/mZ; Level(3):300 mg/m2;q3wk Carblg(%i)/(%d 5{023446

transpd?t%ﬁxﬂa\ﬂkia{@ isiphased NSl Costuahe withgeneséateonal

wmor AHASOLALHIKERhRse.d FL segisiratipgidsial in lung
cancer Phase 1 study of AB! 007 (Abraxane(r))ABX

and carboplatin g3wk Phase 1111 study of
Exampltiak Ape@yickitty Repohtinri-REe fer e ALY
with DaadvAtimtads pCartibeca Do singl eprivbinetioh: uatugsion
of In B8 HAQMONEHaRpINg toxicity profiles. Phase 1/11 trial

1027901 AR ARRELRIR ClRRIRRNACvaRaed N tehicrr-s
Phase I/l S‘tUdX; OJ Abraxagleaggk,lt

Rine(r), and. . ..
breast pAEILPRRA or trea MENt of A vanél\é%yﬁgéigé i giw%ﬁsaéox_my
was alp P! AR T L STIHERIS R A BiRe 281 The nenoparicle
aloumimEmMPGEWAO THE BSHABXIHAITRNSEE Ehedules, o SCID mice

implanted s.c. with 2 human A121 ovarian tumor xenograft.

[6280] Results: Against MCF7 cell lines, the parent compound, colchicine,
demonstrated tumor growth inhibition with the IC50 value (50% growth inhibitory
coneentration) for MCFE7-8 cells at 3.9 £ (.2 nM. The resistant variant MCF7-R
demonstrated an IC50 of 66 + 8.6 nM, approximately a 17-fold increase due to drug
resistance. IDN5404, demonstrated increased activity against both cell lines,
displaying IC50 values of 1.7 £0.1 and 40 3.8 nM, respectively. These results were
confirmed within the NCI 60 human tumor cell line panel with IDN5404 having a
mean [C50 of <10M and >10 foid resistance between the MCF7-S and the MCF7-R
cell lines. The COMPARE algorithm identified IDN5404 as a tubulin binder simitar
to vinca alkaloids, confirming the previous results. Jr vive against the A121 ovarian
tumor xenograft, efficacy and toxicity of nab-5404 was dose and schedule dependent.
Nanoparticle nab-5404 was well tolerated and capable of inducing complete
regressions and cures: at 24 mg/kg administered IV gd x 3, 5 of 5 mice were long-
term survivors {LTS) with no evidence of tumor. However, increasing the dosage to
30 mg/kg resulted in 5 of 5 toxic deaths. On a ¢3d x 4 schedule, 30 mg/kg resulted in
4 of 5 mice LTS and at 50 mg/kg, 5 of § toxic deaths. Using a ¢7d x 3 schedule, 40
mg/ke resulied in 3 of S mice LTS and at 50 mg/kg, 4 of 4 LTS were noted.

19281] Conclusions: IDN5404, a new thiocolchicine dimer with dual mechanism of
action showed activity in pgp-expressing, cisplatin and topotecan resistant cell lines.
In vivo, nanoparticle albumin bound nab-5404 was active against A121 ovarian

xenografts.
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Phase!! study of Abraxane(r) monotherapy in 2nd-line
WO m;ggg;.c Cohort I: ABX q3wk; Cohort 2: ABX WegklMe7 423446
oses TBD Rhase 1111 trial of weekly Abraxane(r)
Exam AW GRIRRRIBIIRA@dyapereh NSl@nlshjine 102861

[6282

weekly

in frontl{é%pmfdl

ase

}i dit%%Lnaﬁgggé%?. Hgé:s' :omngﬁi}@maﬁﬁﬂbmicle
alhumi{}\-}@éwiygt%nﬁ%ﬁ/?% qu Vv\vlia(s

P 100 mg/m
A MIM2.. of
"RBX in 1st-Ine.

studiesppigitidfectiammdarhsaRIIRER PP sty SIRBERR Y™
other AR Stelinel IRRG:RiasebrcadjuvatSteey TBD
02831A MltizcentennesadjuantdnakaiAB X in prostate

Randomized Phase il Trial of
Weekly Abraxane® in Combination
with Gemcitabine in Individuals
hwith HER2 Negative Metastatic
HBreast Cancer

ocanecar nliehbhinms 1 + 1
canrtcer TS OTOTTTIEATRET StUUY.

ABX 125, Gem 1000 mg/m’,
D1,8; q 3wk

'T'o evaluate the combination of ABX
and Gemcitabine in Ist-iine MBC.

A phase [ study of weekly
dose-dense nanoparticle paclitaxel
(ABI-007) carboplatin, with
Herceptin® as first or second-line
therapy of advanced HERZ positive
breast cancer

ABX 100 mg/m’, Carbo AUC
2, both D1,8,15; Her 2 mg/kg
(4 mg/kg on wk a) q4wk x 6

Data will be important for using
ABX in combination with carbo
and/or Herceptin®. Also heipful for
other combinations.

Weekly Vinorelbine and Abraxane®

with or without G-C8F, in stage 1V
breast cancet: & phase I-H study

»

L1: ABX 80, Nav 15, L2:
ABX 90, Nav 20; L3: ABX
100, Nav 22.5; L4: ABX 110,
Nav 259; L3 ABX 125, Nav 25
qwk

Multi-center study of ABX in
combination with Navelbine® in
tst-Jine MBC.

Phase I trial of weekly Abraxane®

Herceptin® in Her2+ pts)

monotherapy for ist-line MBC (plus

ABX 125 mg/m® Q3/4wk

A relatively Jarge phase 11 of weekly
ABX monotherapy at 125 mg/m’ in
15i-line MBC.

Phase 1/11 triat Abraxane® phus
Doxil® for MBC plus limited PK

ABX + Anthracycline

3-arm phase 11 wial in |st-line MBC

ABX weekly (130 mg/m?) vs.
q2wk (260 mg/m’) vs. q3wk
(260 mg/m®)

To optimize ABX monotherapy
regime for MBC

3-arm phase 1 trial in ist-line and
2nd-line MBC, with biclogical
correlates analyses

ABX weekly vs. ABX giwk
vs. Taxol® weekly

randomized ABX MBC trial 1o
obtain impottant data: weekiy ABX
vs. weekly Taxo!®; weekly ABX vs.
J-weekly ABX; pius biomarker
study (caveolin-1 and SPARC).

Phase /[ Abraxane® + GW572016

TBD

combination of ABX and
GW572016 (2 dual EGFR inhibitor
and one of the most promising new
biotogical agents for BO).

A phase [ dose escalation study of a
2 day oral gefitinib

to weekly Abraxane® in individuals
with advanced solid tumors

chemosensitization pulse given prior

3 out of 4 weeks; Gefitinib
starting at 1000 mg/d x 2 days

Abraxane® 100 mg/m® weekly,

This phase 1 trial is to determine the
safety and tolerability of a 2 day

. [gefitinib pulse given prior to

Abraxane® administration.
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Phase Il ABX 100 mg weekly no break 102871

Studies in ovarian cancer include: Phase Il

WO 2008]/&'7?62

SEEEYs 7023446

axane(r) for treatment of advanced ovarian cancer

(3ra-tine), 1BD

for treatment of
Phase It s RIGFCarbo /

Abraxane(r)/Carl

hase T study of Abtaxane plus carbo

dé[af]md ovaiEn C@ Tﬁ]&éﬁiﬁ&?{ombmation of ABX
e Bligse Pt

oplatin in recurrent

st-line MBC, using
wefly on and 1 weekly off ABX

‘Bidrian cancer

Phase 1F pijot adjuvant trial of
Abraxane? in breast cancer

Dose dense AC + G CSF w>
weekly ABX -> Avastin®

A pilot adjuvant study of a "super
dose dense”

Abraxane” in dose-dense adjuvant
chemotherapy for early stage breast
cancer

q2wk x 4

AC g2w x 4+ G CSF —> ABX

A pilot adjuvant study of dose dense
ABX regime -~ an alternate of &
standard adjuvant regime

Phase I pilot adjuvant trial of
Abraxane® in breast cancer

AC Q2wk --> ABX g2wk +
G-CSF

A pilot adjuvant study in preparation
for phase 1i] adjuvant trial
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102881 Studies in Cheinoradiation include: Phase

I/11 trial of Abraxane

(r) combined with radiatlj%q/{@m,? 73046

WO ANNEET e Abraxane(r) Combined With Radiation
animal model H&N (Head and Neck Cancer) TBD
[0284] 102894 GthemstutiesiteiidetuPirasdufk'study of ABX

Intreatment of pe
the cervix 125 mg

Phase I pr@cioushetreated
Neoad)

ot Inflammatory Breast Cancer

ABI-OGM%WMJ&

f

labRia? BT

2000, ABX 220, Neut 6
mg D1 q2wk x 4

sistent or recurrént carcinoma of

M2l 59,948 days Phil in
(160 ABX) and. Uhtreateet

34559 is based on the
ET data from Europe which showed
gh activity. In the current regime,

ABX wilf replace T, or Taxol®,

Phase 11 preoperative trial of
Abraxane® followed by FEC (+
Herceptin® as appropriate) in breast
cancer

ARX 220 mg/m? q2wk X
6 followed by FEC x 4
(+Herceptin® for Her2+
pts)

Pre-clinicat study of drug-drug
interaction

ABX + other agents

Phase Il neoadjuvant

(ABX + Herceptinm)
followed by (Naveibine®
1+ Herceptin®)

Randomized phase 11 rial of
necadjuvant chemotherapy in
individuals with breast cancer

TAC vy, AC followed
ABX+carbo vs. AC
followed
ABX+carbo+Herceptin®

To evaluate AC followed by
ABX/carbo or ABX/czn—tmﬂ"!erceptin®
combinations vs TAC (a FDA
approved adiuvant BC regime) in
neoadjuvant setting,

Phase Il neoadjuvant trial of

advanced breast cancer

Abraxane® and capecitabine in localiy

ABX: 200 mg/m® DI,
Xel: 1000 mg/m® D1i-14;
3wk x 4 '

Phase 1! trial of necadjuvant
chemotherapy (NCT) with
nanoparticle paclitaxel {AB1-007,
Abraxane®) in women with clinical

stage HA, I1B, I11A, IIB, and IV {with

intact primary) breast cancers

ABX: 300 mg/m” qiwk

[0285]

In lung cancer the studies include:

Phase 1/1F study of Abraxane®
monotherapy in 1st-line advanced
INSCLC

ABX weekly

The first phase 11 trial of ABX
cotmbo with carbo in NSCL.C.

Phase [1 Trial of weekly Abraxane®
plus carboplatin in 1st-line NSCLC

ABX: 125mg/m”
131,8,15; Carbo: AUC
6 D1 gd wk
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Ph Il single treatment use of ABI-007 for the

wo m;r(%%'ggnent of non-hematologic malignancies POTIUS00T023446
raxane(r) Comblned Wlth antlanglogenlc agents,

b [rotgagobme mtybl
a5 Tia arpo;
Abraxar@Q @d) Wﬂh E
ihree waeh FORGPA ias
with Ad ced SO]idT

Matien Ahraxane(n), and ; mﬁafPPéﬂ i0ffar dJegad
advanced pancre fic cancer E ample 10.
Combination of napoparticle invention drugs with

other agents and mesleseoiitherapy, &Q&?%L%QM\&W
g S, B anopa IS HVERNEN Hiuge-doseribed:

advancdd QI &EQWgGme if&ag}\ Hl?U&S
‘ and ot%er modes c‘f“fFé%ft'rﬁéﬁt”bvlﬁEfr?(ELr%é

Thao chiade ananariiel
ﬁ”va“.*ﬁ'gﬂ“"" outcome—These-include frafopartcl

forms of paclitaxel] docetaxel, other taxanes and
phase 1 A ’091"{‘1\%%@1%5{ ycins, colchicipes and analogs,
and carﬁﬁmbretastatlns anid-afidfogs, hydrophobic pyrimidine
compounds, lomaiviticins and analogs including
compounds with the lomaiviticin gore structures
epothilones and analogs, discoderpqlide.ard., ve -
Phase i@IR@Og starekthe like,The inventigre mmmayrwec to
Allmta cfﬁrrﬂ“ﬂo%’i%’&swih padlitaxel, docetax@nEarbopiati .~

ins,.doxoruhicin_epirubicin,

Prase W RSERghdMide) iphosphamide, gemcitabine,
capecitabine, vinorelbine, topotegan,

Phase [/H study of Abraxane®,
Navelbine®, and Cispiatin for
treatment of advanced NSCLC

oty
. ﬁﬁﬁ%ﬁagls corhbz

Phase 1 ABX mane in st-line

INSCLC ABX 260 mg/m’ g3wk [The 1st ABX trial in NSCLC.

Cohort [: ABX q3wk;
Cohort 20 ABX
weekly. Doses TBD

Phase 1I study of Abraxane®
monotherapy in 2nd-tine NSCLC

Phase /11 tria} of weekly Abraxane®

and carboplatin in advanced NSCLC Tst line

106



irinotecan, tamoxifen, camptothecins, 5-FU, EMP,
_ etoposide, methotraxate and the like. Exampl

WO 20 'B hination of Abraxane(r) with Carhoplatin g%%zwmsm
Herceptln(r) [02911 The combination of Taxol(r) and

[0286] canbhaip atindsas istiolwn significant efficacy against
oo nlgt%itguc)pre%t cancer; On a weekly schedule, 1
weekly \mmhlzr;atl slch amb(r can only be dosed at up to
HRP - 80mg/m2. Higlgfmddskes cannot be tolerated due to
phase LRSIt IR @dd tlo 0 HER:2:pasitiver individuals:aierive
prosutcgrsater benefit Wwhen b Herg&ttin(r) is included in thejr
therapeutic regime. This ppen-label Phase Il study

Phase [I\A@aﬁjmmwﬁtech@ determ rostﬁe cangef'fsidsqtgmar L;) itﬁ(ﬁrx

therapeutic effect of ABI- 007 (, (Abraxane) with these
Phase IFORGmEL UTTENT STUdY Was initiated to evaluate

no brea

[0237}'“‘%&9@#9&%9%&%& WithuHercepthr for individuals

with HER-2 nnelh\la disease-AB007Z-was-aiv

Phase 11 stud: - Abraxane fur YT e U'VC” H
treitmem{ﬁfu hoam J;xhzcarboplatm and Herceptin(r)

cancer |r travenou IQl\I W nnk!\l to |nr~||\l=r*|| Ialc W th
Ph I b

B = = = T %\Wa%@éélabveast cancer. A cohort of

ovarianBadrrividuals rnr‘gl\/pd ABI-007 at.a dose-of 75-mg/m2

A prasd Y f@UPWed by carboplatin at target AUC = 2 weekl
abraxagfichpeiraeptin(r) infusion (4 mg/kg at week 1, and :
e igkY %‘ﬁerall subsequent weeks) for 1 cycle. These
individuals tolerated the drug very well so for alll
102881 FadgtiB R R d i dividuals the dose of
prace 1BA:0Q7 Was escalated to ]OQ mg{mZ. Six indivitluals
combinvi@rerieated to date. Of the!4 individuals that were
NSCevaluated for résponse, all 4 (100%) showed a
response to the therapy. It should be noted that due
Abesapdy fGRSF 483 citywofubrexane(r), a higher total
paclitaxel dose|could be given compared to Taxal(r)

&N (m;mnggggglgjﬁgrpﬁﬁfits to the individuals. Example 12.
inati xane{r) - with-Garbeplatin-102921
The combination of Taxole and carboplatin has
shown significant efficacy in lung cancer. Another
study with Abraxane(r) in combination with
carboplatin on a 3 weekly schedule in individuals with
lung cancer is ongoing. Example 13. Use of
Abraxane(r) in Combination with Radiation Example
13a 102931 Abraxane(r), combined with clinical
radiotherapy, enhances therapeutic efficacy and
reduces normal tissue toxicity. Abraxane(r) is used to
increase the therapeutic gain of radiotherapy for
tumors; to enhance tumor [response to single and
fractionated irradiation; to'€nhance normal tissue
response to radiation and to increase therapeutic

rat|o of radiotherapy. 102941 A murine ovarian
nnnnnnnnn AAacti~nmrmatrard MACA L wihiialh acs kAaA~

TR =]




[0297] As a single agent, ABI-007 significantly
W0 200 rglgnged the growth delay of the OCa-I tumQL (37 ..+ 446
ay53 compared to 16 days for untreated tumors.
ABI-007 as a single agent was more effective than a
{0289} sifgle dage iofidd: Gy, which resulted in a delay of 29
Phase 11 SS %fA'E?(rmqgaWnQJ:Q? treatment reQimeS’ ABI_'OO7
persistedd YRRl AR R ;@5“5"6&%‘% efore radiation,
cervix produced a supra- aadltlve antitumor effect. EF was
1.3,1.4,24,62.3,1.9, and 1.6 at intertreatment
Pl n TR GRAS0 and,2, 3, 4/ and 5 days, |
melanoi@Spectively. When |ABI-007 wag given after radiation,
—the combined-antitumer-treatment-effectwasless
fc’;i‘szlgl@ﬂﬂggmt n%;-‘f(‘:@?ﬁnl:lned treatment with ABI-007 and
malignaliét aﬂ ation also gd a S|gnificant effect on tumor cure
uy ollllullg theTCDB%0 0f 55.3 Gy for tumors treated
with radiation only t0 43.9 Gy fof those treated with
poraagg SSPRhIAtQRAER 1.3). 102981 This experiment
demonstrated that AB1-007 posisesses single-agent
antitamor-activity against ©OCa-1and enhances the
ef@fect of radlotherapy when given several days prjor.
ks DlRUSIT d&fMonstrated for paclitaxel and
docetaxel the radiation enhancement is likely a result
uf mulitiptemechanisms, with-a getf tyclie arrest in
" Combggln%dggplna nt at short treatment intervalsjand
mhgiffl:l Ofamygenatlor at longer intervals. Example|14.
Combination of Abraxane(r) and Tyrosine Kinase
" mdgggggjgggg L029%LPulse-dosing of gefitinib n
gerr;cﬁ}?@ifrf?malgggﬂ\/wﬁwhe use of Abraxanee is useful tp
;ﬁicﬁj%"h&atﬁe Brofiferation of EGFr expressing tumors.
120 nude mice are inoculated with 8T474 tumor cells
Exam&ﬂe@bt@jﬁhﬁﬁlﬁaﬁb%ﬁBEﬁi@ﬁafkﬂgoaxﬂlééhwenﬂgﬁaﬁ;ents and
modeg%mﬁﬁnd split into 18 experimental arms (5 mice
rm | m| e receng(e coqtrol L.V, injections, .A

[0290b \Zer toxiclt nanoparficle invention drogs low
ther mice receive I.V. Injections of Abraxanee

C"mb‘at“!% YRS TOIFS Wtk %?ﬁeé T@%éu%fet%"a STaxanee™
dvangiigspies. opiepms- Jhepe slc’ed@@q@ééie@vvééwmﬁ%%aﬁ@éei

othermdedrbso@ daysofvagefitthibnpulsteatidec reaBirgtatins

and al@%@%yﬁ&ﬁﬂ&@ ,pJ/eréLiLe &}pﬂqﬁd@ﬁﬁié&&tﬂﬁﬁﬁiﬂ@l analogs including

comp&*f?&%%%ﬁ%@%@tﬁQo%gx@e@rgaeﬁamg@imtawIse

at increasin dOSE 17,1 rece

discodermoﬁfie Kg ra S 'cmdS '1]A1r[:nslgf zhvcnﬁonG rugs ay 8be Com med with

ee along with everyda admlnlstratlon

ol AT S THERS ST DS PR R 7
eyclophpenzereidecforsriyirg i Bpis HhRe Car el Ry SHom HPE: 8?02“&“’
day pulse preceding weekly Abraxanee or in
continuous administration l\Qéith Abraxanee is
established. In addition, measurement of anti-tumor
responses will determine whether a dose-response
relationship exists and whether 2 day pulsing or 1 day

mitlatrmeda e ~11kvAavrisry TlhAacA AAata AarAa t1emaAd +A ~cAlAAF Fa A



[03081 These results show that combination of
capecitabine and weekly Abraxane at effecti :
wo 20mi’éﬁ%?i?sibIe with no novel toxicities to date. At:%ﬁ%h?g s
iﬁnote(rﬁl,%ﬁgx}@?g GA%W@&H&?&@M s @@H‘E@@@ﬂﬁ@ W&H@Miate and the
ke clinical consequences, and hand foot syndrome& was
" the major toxicity of capecitabine. Example 17. Pilot
Study of Dose-Dense Doxorubicin plus .
ExamiByidicphosphienside Ralisi el hapasa aptilareptin
(0291} (Ahaxan) o, Patiestuwith ey GtageBogsistant efficacy
against%@&gt(c JoQ@Q%wIP@n%%&&W@}QMQ!%%KHQ&M@&&Q Taxol®
can oy fR RS A 0o LRSI O ABKAD I, AMIATNGIBR iy
cyclophosp _amﬁ_ ol oﬁ/e. y Abraxane in early .
i odpagR BB CA AT SO PATE AR HAd BESBie
inchudi stologlcadbyudorimicthb poestint Brisch reifiorL o urrd ©
deterr@RM StagestT herpatieptsaecariad okorapibinit these
agents( REIAMYGINY,BAMEGME PlusckclephosRhamide.6 Qvity of
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time to progression (TTP), overall survival (OS), and
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Example 21. Cytotoxic activity of nab-rapamycin in
wo zes2mbination with Abraxane(r) on vascular SmagtR; gy saue
muscle cells 103211 Vascular smooth muscle cells
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% TGI VEGF-A (ng/mg protein) 337 51 Saline

control 100l p qdx5 523 79 Taxor 10 mg/k
WO 20RIR5 231 32 56 664 66 Yemmmrsi

examination, and the number of regenerating crypts in the jejunal cross-section is
counted. To construct radiation survival curves, the number of regenerating crypts is

converted to the number of surviving cells.

Example 13b
{6295] The objective of this study was to assess whether ABI-007 (a) as a single

agent has antitumor activity against the syngeneic murine ovarian carcinoma OCa-1
and (b) enhances the radiation response of OCa-1 tumors in a combined reatment
regime as described in the previous example with the following modifications.

[6296] OCa-1 tumor cells were injected i.m. into the hind leg of C3H mice. When
timors grew o a mean diameter of 7 mm, single treatment with local radiation (IO
Gy) to the tumor-bearing leg, ABI-007 90 mg/kg iv., or both, was initiated. To
determine the optimal treatment scheduling, ABI-007 was given from 5 daysto 9
hours before radiation as well as 24 hours after radiation. Treatment endpoint was
absolute tumor growth delay (AGD), defined as the difference in days to grow from
712 mm in diameter between treated and untreated tumors. For groups treated with
the combination of ABI-007 and radiation, an enhancement factor (EF) was calcuiated
as the ratio of the difference in days to grow from 7 to 12 mm between the tumors
treated with the combination and those treated with ABI-007 alone to the AGD of
tumors treated with radiation only. To assess the radiation-enhancing effect of ABI-
007 for a fractionated radiation regime on the endpoint tumor cure, a TCD50 assay
was performed and analyzed 140 days post treatment. Total doses of 5 to &0 Gyin 5
daily fractions were administered either alone or combined with ABI-007 24 hours
before the first radiation dose.

[0297] Asa single agent, ABI-007 significantly prolonged the growth delay of the
0OCa-1 tumor (37 days) compared to 16 days for untreated tumors. ABI-007 as a
single agent was more effective than a single dose of 10 Gy, which resulted in & delay
of 29 days. For combined treatment regimes, ABI-007 given at any time up to 5 days
before radiation, produced a supra-additive antitumor effect. EF was 1.3, 1.4, 2.4, 2.3,
1.9, and 1.6 at intertreatment intervals of 9h, 24 hand 2, 3, 4, and 5 days, respectively.
When ARI-007 was given after radiation, the combined antitumor treatment effect
was less than additive. Combined treatment with ABI-007 and radiation aiso had a
significant effect on tumor cure by shifting the TCD30 of §5.3 Gy for tumors freated

with radiation only to 43.9 Gy for those treated with the combination (EF 1.3}.
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Abraxane 15 mg/kg/day qdx5 187 29 64 890 82
Doxorubicin 10 mg/kg/day qdx5 287 4 56 45 ¢
wo "’00%;37%1 As shown in Table 4, Taxol , Abraxane r% ﬁ?ﬁmuﬁ
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Abraxane

§6360] 120 nude mice are inoculated with BT474 tumor cells to obtain 90 mice
bearing tumors. These mice are split into 6 groups (15 each). Arm 1 receive control
i.v. injections. Arm 2 receives Abraxane® 50 mg/kg i.v. weekly for 3 weeks. Arm 3
receive oral gefitinib at 150 mg/kg/day. Arm 4 receive Abraxane® 50 mg/kg along
with daily gefitinib at the previously established dose. Arm 5 receive Abraxane® 50
mg/kg preceded by a gefitinib pulse at the previously established dose and duration.
Arm 6 receive only a weekly gefitinib pulse at the previously established dose. After
three weeks of therapy, mice are foliowed vatil controls reach maximum allowed

fumor sizes,



Example 25. VEGF-A and Avastin effects on
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31 human breast cancer xenografts were
orthotopically implanted in the mammary fat pads of
female nude (nu/nu) mice. When the average tumor
volume reached 230 mm3;'mice were randomized
into groups of five animals and treated with saline,
Abraxaneg, Avasting, or a combination of Abraxaneg
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0 Abraxane(r) (ABX) 117 38 95.11 0 Avasting 4

mg/kg 2089 . [
WO 200 %6%2 94. 232 2]6 (]:55?6 0 ABX + Avasting 2 q’](glll%gzu(l?/ﬂmddﬁ

metastatic disease, no prior capecitabine therapy, and no prior fluoropyrimidine
therapy and paclitaxel chemotherapy given in an adjuvant setting.

[0307) 12 patients have been enrolled with safety analysis completed on the first 6
patients and the response rate evaluable after 2 cycles in the first 8 patients. There
were 1o unique or unexpected toxicities with no grade 4 toxicities or neuropathy
greater than grade 1. Response data were confirmed on only the first 2 cycles of
therapy (first evaluation point) in 6 patients. Two patients have completed 6 cycles
with I partial response and 1 stable disease. Of the first 8 patients after 2 cycles, there
were 2 partial responses and 4 with stable disease.

[0398] These results show that combination of capecitabine and weekly Abraxane”
at effective doses is feasible with no nove! toxicities to date. Abraxane® related
toxicity was mainly neutropenia without clinical consequences, and hand foot

syndrome was the major toxicity of capecitabine.

Exampie 17. Pilot Study of Dose-Dense Doxorubicin plus Cyclepbosphamide
Followed by rab-paclitaxel (Abraxane®) in Patients with Early-Stage Breast
Cancer

{0309} The objective of this study was to evaluate the toxicity of doxorubicin
{(adriamycin) plus cyclophosphamide followed by Abraxane® in early stage breast
cancer.

[0310] Patients had operable, histologically confirmed breast adenocarcinoma of an
carly stage. The patients received doxorubicin (adriamycin} 60 mg/m” plus
cyelophosphamide 600 mg/m® (AC) every 2 weeks for 4 cycles followed by
Abraxane® 260 mg/m® every two weeks for 4 cycles.

j0311] 30 patients received 4 cycles of AC, and 27 of 29 patients recetved 4 cycles
of Abraxane®; 33% of patients received pegfilgrastim (Neulasta®) for lack of recovery
of ANC (absolute neutrophil count) during Abraxane®. Nine patients {31%) had
Abraxane® dose reductions due to non-hematologic toxicity. A total of 9 patients had
grade 2 and 4 patients had grade 3 peripheral newropathy (PN); PN improved by =1
grade within a median of 28 days.

16312] These results indicate that dose-dense therapy with doxorubicin (60 mg/m)
plus cyclophosphamide (600 mg/m®) every 2 weeks for 4 cycles followed by dose-
dense Abraxane®™ (260 mg/mz) every 2 weeks for 4 cycles was well tolerated in '

patients with early-stage breast cancer.
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ABX + Avasting 4 mg/kg 60 17 97.49 40(2/5) ABX +
Avasting 8 mg/kg 36 16 98.49 40(2/5) [0332]. N0 w2446

WO 2068/057562
toxicity was observed in any treatment group. Tumor

growth inhibition (TOT) was calculated by comparing
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compared with controls.
Example 19, Phase I Trial of nab-Paclitaxel (Abraxane®) and Carboplatin
[6316] The aim of the current study was to determine the maximum tolerated dose
of Abraxane® (both weekly and every 3 weeks) with carboplatin AUC = 6 and to
compare the effects of sequence of administration on pharmacokinetics (PK).
[6317] Patients with histologically or cytologically documented malignancy that
progressed after “standard therapy” were included. Arm 1 received Abraxane® every
3 weeks in a dose escalation format based on cycle 1 toxicities (220, 260, 300, 340
mg/m?) every 3 weeks followed by carboplatin AUC = 6. Arm 2 received weekly
{days i, 8, 15 followed by 1 weck off) Abraxane® (100, 125, 150 mg/m®) followed by
carboplatin AUC = 6. For the PK portion of the study, Abraxane® was followed by
carboplatin in cycle 1 and the order of administration reversed in eycle 2 with PK
levels determined at initial 6, 24, 48 and 72 hours.
[0318] On the every 3 weeks schedule, neutropenia, thrombocytopenia and
neuropathy were the most common grade 3/4 toxicities (3/17 each). On the weekly
schedule, neutropenia 5/13 was the most common grade 3/4 toxicity. The best
responses to weekly administration at the highest dose of 125 mg/m” (n = 6) were 2

partial responses (pancreatic cancer, melanoma) and 2 stable disease (NSCLC), The
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Example 27. Abraxaneg (ABI-007) in combination

with Avastlng reduces tumor metastasis in
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isa hi@h—afﬁnity, fluorescent nucleic acid stain that is only able to pass through
compromised membranes of dead cells to stain nucleic acids. As shown in Fig. 7A,
nab-rapamyein, by itself, exhibited dose-dependent cell killing as demonstrated by
increasing fluorescence. Cell killing by nab-rapamycin was not enhanced by
Abraxane® at 1 uM or 10 pM; however, it was greatly enhanced by Abraxane® at 100
1M (ANOVA, p < 0.0001). Cells stained with ethidium homodimer-1 as shown in
Fig. 7A were also exposed to caleein. Calcein AM (Invitrogen) is a non-fluorescent

molecule that is hydrolyzed into fluorescent calcein by nonspecific cytosolic
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Value Saline control 10/10 (100%) 7/10 (70%)
Abraxanee (ABX) 5/5(100%) 4/5 (80%) 'A\{,%%HQ%;)%;:; "

WO 2{308{%567[25
esterases. Live cells exposed to calcein AM exhibit bright green fluorescence as they
are able to generate the fluorescent product and retain it. As shown in Fig. 7B, nab-
rapamycin exhibited dose dependent cytotoxic activity as shown by a reduced amount
of fluorescent staining by calcein. This reduction in fluorescence was enhanced by
coincubation with Absaxane® in a dose dependent manner. ANOVA statistic gave p <

£.0001 at all drug concentrations of Abraxane®.

Example 22. Cytotoxie activity of nab-rapamycin in combination with
Abraxane® against FET29 (human celon carcinoma) tumor xepograft.

[8322] Nude mice were implanted with 10% HT29 celis on their right flanks.
Treatment was initiated once the tumor were palpable and were greater than 100-200
mun, The mice were randomly sorted into 4 groups (n= 8 per group). Group |
received saline 3 times weekly for 4 weeks, i.v.; Group 2 received Abraxane® at 10
mg/kg, daily for 5 days, i.p.; Group 3 received nab-rapamycin at 40 mgrkg, 3 times
weekly for 4 weeks, i.v.; and Group 4 received both nab-rapamycin (40 mg/kg, 3
times weekly for 4 weeks, i.v.) and Abraxane® (10 mg/kg, daily for 5 days, L.p.). As
shown in Fig. §, the tumor suppression was greater for the Abraxane® pius nab-
rapamycin combination therapy than for either singie therapy group.

Example 23. Cytotoxic activity of pab-17-AAG in combination with Abraxane®
against 358 (human lung earcinema) tumor xenograft,

[0323] Nude mice were implanted with 107 H358 celis on their right flanks.
Treatment was initiated once the tumors were paipable and were greater than 100-200
mm’. The mice were randomly sorted into 4 groups (n= 8 per group). Group 1
received saline 3 times weekly for 4 weeks, 1.v.; Group 2 received Abraxane® at 10
mg/kg, daily for 5 days. i.p.; Group 3 received nab-17-AAG at 80 mg/kg, 3 times
weekly for 4 weeks, i.v.; and Group 4 received both nab-17-AAG (80 mg/kg, 3 times
weekly for 4 weeks, i.v.) and Abraxane® (10 mg/kg, daily for 5 days, i.p.). As shown
in Fig. 9, the tumer suppression was greater for the nab-17-AAG pius Abraxane®

combination therapy than for either single therapy group.

Example 24. Abraxane” (ABI-007) reduces tumer growth in MDA-MB-231

human tumor xenegrafts and induces necrosis, hypoxia and VEGF-A expression.
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5/5 (100%) 3/5 (60%) NS ABX + Avasting 2 mg/kg
5/5 (100%) 1/5 (20%) 0.045 ABX + Avasting 4 ma/k
Wi 2()0%957:\%5-0%) 0.022 2/5 (40%) NS gPCT/Ug{}(}gMSMS

{0324] MDA-MB-231 human breast cancer xenografts were orthotopically
implanted in the mammary fat pads of female nude (ru/nu) mice. When the average
tumor volume was 230mm’, mice were randomized into groups of five animals and
treated with saline, ’}“axol®, Abraxanc® or doxorubicin. Taxol® was administered at 10
mg/kg/day. Abraxane® was administered at 15 mg/kg/day, and doxorubicin was
administered at 10 mg/kg/day. All drugs and control saline were administered i.v. in a
volume of 100 i daily for 5 days. Mice were sacrificed, tumors were harvested and
tumor cellular extracts were prepared. VEGF-A protein levels in tumor extracts were

determined by ELISA. In some cases, tumors from mice treated with Abraxane® were

analyzed by histology.
TABLE 4

Dose Mean VEGE-A

Treatment Schedule Tumor Volume | % TGE {pg/mg

(mm’) protein)

Saline control 100 ul 523+ 79 337251
qdxd

Taxol® 10 mg/kg/day 23132 56 664 + 66
gdx$

Abraxane® | “;%“;g’day 187 29 64 890 + 82

Dioxorubicin 10 n’:;fl;gg/day 287 + 56 45 754 £ 49

[9325] Asshown in Table 4, Taxol®, Abraxane® and doxorubicin all inhibited
tumor growth as represented by a reduction in tumor velume when compared to
saline-treated control animals. Tumor growth inhibition (TGI) was calculated by
comparing mean turnor volume of test groups to that of the control group at the last
measurement of the centrol group. Tumor growth inhibition was greatest in mice
treated with Abraxane® (64% inhibition}. Taxol® and doxorubicin showed tumor
growth inhibition of 56% and 45%, respectively.

[6326] Levels of VEGF-A profein in tumor cellular extracts were measured by
ELISA and shown 1o be increased in tumors from mice treated with Taxol®,
Abraxane® and doxorubicin, VEGF-A protein levels were highest in tumors from
mice treated with Abraxane® (164% increase), followed by doxorubicin (124%) and
Taxol® (97%).

[0327F Tumors were harvested from saline-ireated control mice and Abraxane®-

treated mice one week after the last injection of Abraxane®. The tumors were
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growth in MDA-MB-231 tumor xenografts

{8331} Luciferase-expressing MDA-MB-231 human breast cancer xenografts were
orthotopically implanted in the mammary fat pads of fernale nude (mu/nu) mice. When
the average tumor volume reached 230 mm’, mice were randomized into groups of
five animals and treated with saline, Abraxane®, Avastin®, or a combination of
Abraxane® plus Avastin®. Abraxane®, either alons or in combination, was
administered at 10 mg/kg/day daily for 5 days in two cycles separated by 1 week.
Avastin® was administered following the two cycles of Abraxane” at dosages of 2
me/kg, 4 mg/kg or 8 mg/kg twice a week for 6 weeks. Avastin® alone was
administered at a dosage of 4 mg/kg at the same time as mice in combination therapy.
Mice were monitored for tumor growth and drug toxicity. Mice were sacrificed when

the mean tumor volume in the saline-treated control group reached 2000 mm’.

TABLE 5§
Mean o
Treatment Avastin® Dose | Tumor Velume | %TGI % Com;.)iet:;e
3 Regression
(o)
Saline control 2391 £ 432 0
Abraxane
(ABX) 117+138 95.11 ¢
Avastin 4 mikg 2089 + 251 12.56 0
ABX + 2 me/ke 138+ 42 94.23 20 (1/5)
Avastin o
ABX +
Avotin® 4 mgfkg 60 17 97.49 40 (2/5)
ABX +
Avasiin® 8 my/kg 36+ 16 98.49 40 (2/5)

[0332] No toxicity was observed in any treatment group. Tumor growth inhibition

(TGI) was calculated by comparing mean tumor volume of test groups to that of the

control group at the last measurement of the control group. As shown in Table 5 and

in Fig. 12, Avastin® at a dose of 4 mg/kg did not significantly inhibit growth of

rimary tumors {12.56% inhibition). Abraxane® and Avastin® combination therapy
primary p¥

yvielded a significantly better outcome than Avastin® alone, with tumor inhibition

ranging from 94.23% to 98.49%. Abraxane®

in combination with Avastin® at the two

highest doses, yielded a better outcome that Abraxane® alone (97.49 or 98.49%

compared to 95.11% inhibition). Abraxane® and Avastin® in combination resulted in




Abraxane(r) (ABX) 596 98 71.33 20 0 Avastin(r) 2

o oa/kg 953 127 54.16 WM 33 0 0 ABX + AVaStN). 2 rsuse
Myikg 255 46 87.73

regression of tumors in treated mice wherein complete regression referred to mice
with nto measurable tumors at day 63. Five of fifteen (30%) mice trea;.ted with 2
combination of Abraxane® and

F9333} Avastin® showed complete tumor regression; tumors in the remaining mice

were reduced by 90% compared with controls.

Example 27. Abraxane® (ABI-0¢7) in combination with Avastin® reduces fumor
metastasis in MDA-MB-231 tumor xenografts

[0334] As described in Example 25, luciferase-expressing MDA-MB-231 human
breast cancer xenografts were orthotopically implanted in the mammary fat pads of
female nude (mu/nu) mice. When the average tumor voluime reached 230 mm®, mice
wére randomized into groupsjand treated with saline (=10}, Abraxane® (n=5),
Avastin® (n=5), or a combination of Abraxane® plus Avastin® (9=5). Abraxane®,
either alone or in combination, was administered at 10 mg/kg/day daily for 5 days in
two cycles separated by 1 week. Avastin® was administered following the two cycles
of Abraxane® at dosages of 2 mg/kg, 4 mg/kg or 8 mg/kg twice a week for 6 weeks.
Avastin® alone was administered at a dosage of 4 mg/kg at the same time as mice in
combination therapy. Mice were sacrificed when the mean tumor volume in the
saline-treated control group reached 2000 mm®. Axillary tymph nodes and both lobes
of the lungs were removed from each mouse and cellular extracts were prepared. The
presence of MDA-MB-231 cells in these tissues was evaluated by analysis of
iuciferase activity and was an indicator of metastasis from the primary tumor,
Luciferase activity was measured in extracts from 10 lymph nodes and both lobes of
the lungs on the day of sacrifice {day 65 after tumor implantation). A value greater
than 500 light units per 20 ] lysate was rated as positive for presence of MDA-MB-

231 cells and for incidence of metastasis.
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braxane(ABX
TABLE 6
Lymiph Node Pulmonary
" Metastasis Metastasis
Avastin . P . P
Treatment Dose Incidence Valae Incidence Value
Saline 16710 o
control {100%) 7110 {70%)
Abraxane”® o o
(ABX) 575 (100%) - 4/5 (80%)
Avastin® 4 mg/kg | 5/5 (100%) - 3/5 (60%) NS
ABX + O, - [t]
Avasiin® 2mglkg | 5/5 (100%) 1/5 (20%) 0.045
ABX + . o o
Avastin® dmgkg | 2/5(40%) | 0022 245 (40%) NS
ABX + o 0
Avastin® Emgkg | 2/5(40%) | 0.022 0/5 (0%) 0.025

[6335] As shown in Table 6, treatment with Abraxane® or Avastin® alone appeared
to have no effect on the incidence of tumor metastasis to the lymph nodes as analyzed
by luciferase activity in cellular extracts. As used herein, incidence refers to the

® in combination

presence of luciferase activity in tissue from each mouse, Abraxane
with Avastin® did demonstrate a significant effect on tumeor metastasis. Incidence of
metastases fell to 40% in groups treated with Abraxane® and Avastin® at the two
highest dosages of 4mg/kg and 8 mg/kg. (P value = 0.022; wherein the P value was
generated by the analysis of difference between test and control groups with Fisher’s
exact test; NS refers to non-significant.} Abraxane® or Avastin® ajone appeared 10
have little effect on incidence of tumor metastasis to the lungs as shown in Table 6.

® in combination with Avastin® demonstrated an effect on the incidence of

Abraxane
lung metastases. Incidence of metastases fell to 20%, 46% and 0% with combinations
of Abraxane® and Avastin® at dosages of 2 mg/kg, 4 mg/kg and § mg/kg,
respectively.

[6336] Tumor metastasis to the tymph nodes and fungs as evaiuated by luciferase
activity in tissue extracts is shown in Fig. 13. The combination of Abraxane® and
Avastin® had a synergistic effect on reducing lymph node metastases (Fig. 13A) and

lung metastases (Fig. 13B) of the MDA-MB-231 tumnor cells.

Exampie 28. Paclitaxel chemotherapy increases microvessel density in fumors.
[8337] Solvent-based (i.e., Taxo}®) and solvent-free (i.e., nab-pachitaxel,

Abraxane®™) formulations of paclitaxel were assayed for their ability to reduce tumor
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117 38 Avast'n(r) 12.56 7 0 ABX + Avastin(r) 2

wo 2(,{)5{})‘%{;@ 138 42 94.23 >65' 20(1/5) ABX + AV%%MQWW%

volume and to increase microvessel density (“MVD™) in tumors. Parallel experiments
each containing four groups of five mice bearing either paclitaxel-sensitive MX-]
xenografts, paclitaxel-sensitive MES-SA xenografts, or paclitaxel-resistant MES-
SA/DXS xenografts were treated with: (1) Taxol® at 13.4 mg/kg administered once
daily for five consecutive days (“gdx5™); (2) Abraxane® at 13.4 mg/kg qéxS; (3)
Abraxane® at 30 mg/kg qdx5; or (4) a comparable volume of phosphate-buffered
saline (“PBS”) qdx3. In one experiment, tumor volume was assessed twice weekly
starting at day 17. In the second experiment, MVD was quantified by CD31 staining
at day 11, the last day of the experiment. MVD was reported as percent of CD31-
positive structures in each tissue relative to tumor volume.

{0338] As shown in Figure 14A, tumor growth inhibition confirmed that MES-
SA/DxS5 is paclitaxel-resistant and that MX-1 and MES-SA are paclitaxel-sensitive.
As shown in Figure 14B, the MVD increased with tumor shrinkage. For MX-1, MVD
increased from 1.08 + 0.65% (PBS) {0 4.53 £3.22% (Taxol® at 13.4 mg/kg), 9.03 +
13.0% (Abraxane® at 13.4 mg/kg), and 9.18 + 11.19% (Abraxane® at 30 mg/kg). For
MES-8A, MVD increased from 3.96 -+ 3.68% (PBS), t0 7.33 +1.30 (Taxol® at 13.4
mg/kg), 3.33 + 1.03% (Abraxanc® at 13.4 mg/kg), and 11.69 + 7.51% (Abraxanc® at
30 mg/kg). For MES-SA/Dx5, MVD remained stable at 4.16 + 2.39%, 4.11 + 0.55%
(Taxol® at 13.4 mg/kg), 4.13 +2.30% (Abraxane® at 13.4 mg/kg), and 2.52 + 1.08%
(Abraxane® at 30 mg/kg). In both paclitaxel-sensitive MX-1 and MES-SA, there was
a positive correlation between decreasing tumor volume and increasing MVD
(compare MX-1 panels in Figs. 14A and 14B and MES-8A panels in Figs. 14A and
14B). There was no observable change in tumer volume and MVD in paclitaxel- »
resistant MES-SA/DxS after treatment with Taxol® at 13.4 mg/kg, with cither
concentration of Abraxane®, or with PBS. The fourth panet of Figure 14B shows the
MV data for all three tumor types plotted together. That daia indicated that tumors
undergoing paclitaxel-induced regression exhibited increased MVD, reflecting
increased angiogenesis in response to chemotherapy, and that the relationship was log

linear.
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compared with the either drug administered alone. Even though Abraxane® alone
potently inhibited tumor growth, particularly with two cvcle therapy, tumor growth
resumed in all mice regardless of the extent of tumor suppression and tumor growth
delay, and no complete regressions were observed in any of the mice treated with
cither Abraxane® or Avastin® alone. In condrast, mice receiving combination therapy
had smaller tumors on average compared with those in any other experimental group
(p<0.05). In addition, several mice displayed no measurable or visually detectable
‘tumors at ail (Figure 15B and Table 7) after receiving two cycles of Abraxane® in
combination with 2, 4 or § mg/kg of Avastin®. Although the relatively small number
of mice per group did not allow a direct dose dependency to be established with
regard to Avastin® concentrations, there was a trend showing that higher doses of
Avastin® appeared to be associated with a higher number of mice with completely

regressed tumors {Table 7).

Example 30. Combination therapy with Abraxane® (ABI-007) and Avastin” but
not Abraxane® (ABI-087) or Avastin® alone resulted in complete, sustainable
tumeor regressions in all treated mice.

16343] Mice bearing MDA-MB-231-derived tumors were generated as described in
Example 29. Mice bearing tumors of 200-250 mm’ in volume were randomized into 6
groups of 10 animals each and treated with: (1) PBS; (2) Avastin® alone (4 mg/kg,
administered by intraperitoneal (“i.p.”) injection twice weekly (“g2xwkly™)); (3)
Abraxane® alone (30 mg/kg, administered intravenously (“i.v.”) qdx5); or (4)
Abraxane® followed by Avastin®. Avastin® treatment began 24 hours after the first
injection of Abraxane® and continued until the end of the experiment at a dose of 4
mg/kg of Avastin® dissolved in 0.1 mL of sterile saline, injected intraperitoneally
g2xwkly for 5 weeks. Two gycles of Abraxane® were administered (both at 10 mg/kg,
i.v. gdx5), separated by one week. The contro] group received saline administered in
the same volume by the same methed (i.e., 0.1 ml injected i.v. or L.p.) on the same
days as Abraxane® and Avastin® treatments, respectively.

{0344] Tumor volume was assessed three times a week until completion of the
study. A summary of the data is shown in Figure 16. Notably, while two cycles of
Abraxane® (30 mp/kg) alone effectively suppressed fumor growth, the tumors began
to regrow approximately two weeks after the end of the second cycle of Abraxane®,

though somewhat more slowly than in mice treated with Avastin® (4 mg/kg) alone or
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TABLE 9 MDA-MB-435- uc Lymph node metastasis

W6 ms? %tment Avastie (mg/kg) Incidence9 N/totq,lcg(]-:‘égz}m{%23 446
jition vs. Control P value Control 4/8 (50) ABX

began BRI after the end of one cycle of Abraxane®, with a dose of 4 mg/kg
dissoived in 0.1 ml of sterile, endotoxin-free PBS and injected i.p., twice a week, for
total of 5 weeks. The control group received PBS injected i.v. or i.p. {0.1 ml} on the
same days as Abraxane®™ and Avastin® treatments, respectively. To allow maximal
development of metastatic foci, mice were sacrificed when the average tumor volume
in the control group reached 2000 mm’, Table § shows the effect of Abraxane®,
Avastin®, and combination therapy with Abraxane® and Avastin® on tumor growth in

the MDA-MB-435-Luc+ tumor model.

TABLE 8
MDA-MB-435-Luct
Treatment Avastin® Tumor % TGL' % Complete
{mg/kg) Volume Regressionss
(mm’)*
Control 2020 0
ABX alone 369 81.73 ]
Avastin alone 4 792 60.79 0
ABX + 4 167 91.73 0
Avastin® )

[0348] Tumor metastasis was determined by measuring luciferase activity in tissue
extracts derived from 10 axillary ivmph nodes (“LN) and both lobes of the lungs.
Lymph nodes and lungs were excised, washed in PBS, and homogenized in 0.35 ml of
cold CCLR buffer (Promega, Madison, WI) containing a protease inhibitor cocktail
and PMSF (Sigma, MO). Cell debris was removed by centrifugation. Protein
concentrations of cleared lysates were determined by Bradford assay (Bio-Rad,
Hercules, CA). Fifty ul of Luciferase Assay Reagent (Promega, Madison, WI) was
mixed with 10 ! of cleared lysate and a 10 second average of luminescence was
detected using a single tube luminometer (Berthold, Germany). CCLR buffer withouwt
tissue homogenates.and lymph nodes or lungs of non-tumer bearing mice were
assayed for background signal and subtracted from the results. The net results were
expressed as relative light units (“RLU”) normalized per mg of total lysate protein. To
assess incidence of metastasis, extracts that had a luminescence signaf of 800 light

units ebove background (approximately 100 light units) were rated positive. This

& Tumor volume represents the mean tumor volume per groyp, expresscd in cubic millimeters (“mm™).
7 Tumer growth inhibition (“TGI™) is presented as pergent reduction in the mean tumor volume in
expenmenta groups compared with that in PBS-treated contro groups.

* Complete regression was defined as the absence of either measurable or palpable tumor at the original
tumor injection site for the entire length of the experiment, which was 92 days.
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yastln(r) 4 0/6 (0) 100 0.01 Pulmonary m%@%%@msm
reatment Avastie (mg/kg)

value was chosen because it was the minimal signal reproducibly detected above

WO 20{}

background in metastatic tissues, independently confirmed by immunchistochemical
detection (data not shown). Differences in lymph node and lung metastases were
assessed for statistical significance by Fisher’s exact test using GraphPad InStat
(GraphPad Inc., San Diego, CA) or SPSS 14.0 (SPSS, Inc., Chicago, IL).

[0349]

measuring luciferase activity in tissue extracts from lymph nodes and lungs. Incidence

The metastases of MDS-MB-435-Luc+ tumor cells were identified by

of metastasis is presented in Table 9. In combination therapy groups, 435-Luc’ tumor-
bearing mice received a 4 mg/kg dose of Avastin®. As expected, 100% of control 435-
Lue” tumos-bearing mice had pulmonary metastases, while only 50% of controls had

lymph node metastases (Table 9).

TABLE ¢
MDA-MB-435-Luct
Lymph node metastasis
Treatmemnt Avastin® Incidence’ % Inhibition P value
{mg/ke) N/ftotal (Yo) vs, Control
Conirol 4/8 (50%
ABX alone 0/6 {0). 100 0.01
Avastin alone 4 0/6 (0} 100 0.01
ABX + 4 0/6 (0) 100 0.01
Avastin®
Pulmonary metastasis
Treatment Avastin® Incidence % Inhibition P value
{mg/kg) MNitotal (%) vs. Controf
Control 777 (100)
ABX alone 5/6 (83) 17 NS
Awvastin alone 4 478 (50} 30 0.01
ABX + 4 2/8 (25) 75 0.001
Avastin®
[6358] Although neither Abraxane® {10 mg/ke} nor Avastin” (4 mg/kg) effectively

suppressed pulmonary metastasis in 433-Luc+ tumor-bearing mice, remarkably, the

Abraxane®/Avastin® combination significantly suppressed pulmonary metastasis, and

reduced the number of mice with lung tumors by 75% compared to the PBS-injected

control, (Table 9). In contrast, Abraxane® (10 mg/kg) atone, Avastin® (4 mg/kg)

® Luciferase activity was measured in extracts from 10 lymph nodes and both lobes of the lungs from
each mouse. Samples containing a minimum of 300 light units per 20 pl lysate were rated positive.
Lysates from tissues of non-tumor bearing mice produced a luminescence signal of 100 light units,
which was considered background and subtracted from positive values. Results are presented as
number of mice with lymph node or Jung metastasis per total number of mice with fumors in each

experimental group. Percentage of mice with metastases is shown in parentheses.
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Incidence N/total (%) % Inhibition vs. Control P value

. m%‘é)ygﬁgpl 7/7 (100) ABX alone 5/6 (83) 17 N3 usaemir3ads
Avastin alone 4 4/8 (50)

alone, and the Abraxane®/ Avastin® combination therapy all suppressed lymph node
metastasis. These results indicate that combination therapy with Abraxane® and
Avastin® could be particularly beneficial for suppression of both lymph node and

pulmonary metastasis.

Example 32. Combination therapy with Abraxane® (ABI-007) and Avastin”
eradicated lymphatic and pulmonary metastasis in mice with MDA-MB-23%-or
MDA-MB-231-Lactr-derived temers.

[6351] MDA-MB-231 or 231-Luc’ cells were implanted into the MFP of 4 to 6
week old female nm/nu mice (Harlan Sprague-Delaney, Indianapolis, IN) by standard
methods. Briefly, mice were anesthetized and 100 ul of cell suspension containing
4x10° cells and 50% Matrigel (Sigma, MQ) were injected into the MFP. Every 23
days, perpendicular tumor diameters were measured by digital caliper and used to |
calculate tumor volume according to the formula: Volume = Dd*n/6, where D = larger
diameter and d = smaller diameter. The 231-Luc” tumors had an identical
proliferation rate to their non-transfected counterpart. Animal care was in accordance
with institutional guidelines.

[0352] Luciferase-expressing orthotopic MDA-MB-231 (231-Luct) xenografts
were grown (o well-established tumors (~460 mm’) and randomized to four groups of
N=5, 6 or 7. Groups were treated with: (1) Abraxane® {30 mg/kg, qdx5) alone; (2)
Avastin® (4 mg/kg, a2xwkly for the duration of the experiment) alone; (3} two cycles
of Abraxane® (30 mg/kg, qdx3) in combination with Avastin® (4 mg/kg, q2xwkly for
the duration); or {4) with an identicai volume of PBS.

[6353] Metastases of MDA-MB-231-Luc+ tumor cells were identified by
measuring luciferase activity in tissue extracts from lymph nodes and lungs, as
described in Example 31 above. To assess incidence of metastasis, extracts that had a
luminescence signal of 500 light units above background (approximately 100 light
units) were rated positive. This value was chosen because it represented the minimal
signal which could be reproducibly detected above background in tissues in which
metastases were independently confirmed by immunohistochemical detection of

human cells. The net results were expressed as relative light units (RLU) normalized

' NS = non-significant. The difference between the experimental and control groups does not each
statistical significance when analyzed by the Fisher’s exact test.
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igure 6 and Table 3), measured by both
"Ome"fnetastatrc burden and incidence. [0355] These
results indicate that combination therapy with
Abraxane (30 mg/kg) and Avastin (4 mg/kg)
effectively suppressed both lymphatic and pulmonary
metastasis in MDA-MB-231-Luc+-derived
tumor-bearing mice, remarkably, the
Abraxanee/Avastin(r) combination significantly
suppressed pulmonary metastasis, in contrast to
treatment with Abraxane(r) (30 mg/kg) or Avastins (4
mg/kg) alone. Thus, combination therapy with
Abraxane(r) and Avastine could be particularly
beneficial for prevention of tumor rebound resulting
from reactionary angiogenesis, and for suppression
of both lymph node and pulmonary metastasis.
Furthermore, the improved antitumor efficacy and
better safety profile of Abraxane(r) (nab-paclitaxel)
over conventional solvent-based paclitaxel (Taxon
make it a more promising candidate for combination
therapy. Most surprisingly and encouragingly, the
Abraxanee/ Avastine combination was even highly
effective against well-established large tumors to the
extent of total elimination of both primary tumors and
metastasis. 103561 Although the foregoing invention
has been described in some detail by way of
illustration and example for purposes of clarity of
understanding, it is apparent to those skilled in the art
that certain minor changes and modifications will be
practiced. Therefore, the description and examples
should not be construed as limiting the scope of the
invention. [0357] All references, including
publications, patent applications, and patents, cited
herein are hereby incorporated by reference to the
same extent as if each reference were individually
and specifically indicated {0°be incorporated by
reference and were set forth in its entirety herein.
103581 Preferred variations of this invention are
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The use of any one of claims 19-27, wherein the nanoparticle composition and the

anti-VEGF antibody are to be administered sequentially to the individual.
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40. The use of any one of claims 15-18 or 34-39,

wherein the albumin is human serum albumin. 41 The

use of any one of claims 15-18, 34-39, or 40, wherein
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The use of any one of claims 19-32, wherein the average diameter of the
nanoparticles in the composition is no greater than about 200 nm.

The use of any one of claims 19-33, wherein the carrier protein is albumin.

The use of claim 34, wherein the weight ratio of the albumin and the taxane in the
nanoparticle composition is less than about 9:1.

The use of any one of claims 19-35, wherein the nanoparticle composition is free
of Cremophor.

The use of any one of claims 19-36, wherein the individual is human.

The use of any one of claims 16-37, wherein at least about 40% of metastasis is
inhibited.

The use of claim 38, wherein at least about 80% of metastasis is inhibited.



40,

41,

42,

43,

44,

45,

The use of any one of claims 15-18 or 34-39, wherein the albumin is human serum

alburnin.

The use of any one of claims 15-18, 34-39, or 40, wherein the nanoparticle

composition comprises taxane coated with albumin.

The use of any one of claims 1-4, 7-23, 26-39, 40, or 41, where the effective amount

of the anti-VEGF antibody is about 2 mg/kg.

The use of any one of claims 1-4, 7-23, 26-39, 40, or 41, where the effective amount

of the anti-VEGF antibody is about 4 mg/ke.

The use of any one of claims 1-4, 7-23, 20-39, 40, or 41, where the effective amount

of ihe anti-VEGF aniibody is about 10 mg/kg.

The use of any one of claims 15-18, 34-39 or 41-44, wherein the albumin is human

albumin

136



