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enbodi nents, the nanoparticle conposition and the
chenot her apeuti c agent are
2006/ 089290PCT/ US2006/ 006167 admi ni st ered
sequentially, i.e., the nanoparticle conposition is
adm ni stered either prior to or after the
adm ni stration of the chenotherapeutic agent. In sone




enbodi nents, there is provided a nmethod of
adm ni stering a conposition conprising nanoparticles
conpr|S|ng a taxane and a carrier protein (such as
‘gggg " wherei n the nanoparticle conposit pOfukRos/006167
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nmont hs. [0037] The net hods of the invention generally




0.05) different from Crenophor EL vehicle control.
[ 0043] Fi gure 5A shows intratunoral m crovessel
density of MDA-MB-231 (au) and PC3 (0) xenografts

with A saline/al bumn; B, CrenpphopcEs2c06/606167
wc%fgﬁ?tisg ;0 C, netronomc Taxol 1.3 ng/kg; D, E and F,
nmetronom ¢ AE31-007 3, 6, and 10 ng/ kg, respectively;
Che(ﬁaotwﬂiap&'m@hgeﬂﬂs MID ABI -007. Bars, nean SE. Figure

[{mﬁaﬁ and ggg[p E%e%n J&ﬁ Lakio8 n%}{iﬁEéﬁﬁ%uﬂerﬁ%@Jc%@ bacancer

crove e nunber of viable CEPs in
effe@@.ﬁzh trafradidi® @ﬁ}amam dvBfed Wi Bh@3ho ¢ FRyrellBBAnENOPEivity in a

b
w:{dg w@q;@y pf-,ém@g Fr%g?]g e%;:‘ll Eg%llﬁac%l% %1510%81}(%%%% segiué't %er?r low doses
(GrIRE ANGN £ @hcMIIBRITIRS 0 B 2a6 @Mbﬂbtmlﬁpasftaxgr bow tver,

actor (bFGE)-induced angj ogenesi s nat r.i ugs
premm@éemmw B e e ST aen Rk
mh%rslhtfy ipgo h?t%t: HFnlgcgcﬁf olubfd i @ﬁéﬁ\ie@ﬁ%@dmﬁ ca@b@ Q&Dﬂ@lﬁz nﬁbalred if

nom c Taxol 1.3 ny/
mmaahmmmmi cABLENG0 Acsprdﬁlglﬁ nmnlmg?d@%h#aéglﬁ%wwnﬁ (e.g-

t
e Do grcenpbigece LB de B 28 phEREENE Smoptor” in this
fonﬁﬁfaﬁan PRdded Biked t{) e840 kEprgnseraltW@tyamd:tlﬁmglmaeuﬂaB & prswe et al.,
e cytotoxic activit 0 n -ra |

A O ST AAEIERN A= Sebir. Soins DB R3S
(1993)1%' 4 cdnébdleRs {%qﬁﬁ‘es\/ﬁén&ii@dt}ldﬁbedldbyd@lsamﬂl ctgtlmstel‘mds

et .um horm Imer-1 (Fig. 7A) or L0
(desmhetbisondRng anfﬂgytannm@ BHEs A8 mﬁﬁ}éﬁf@%@? 6‘“3% f%‘?

r[ooq{ Ql]gﬁé & fo%ﬁﬂﬂwﬁ vElGe SRS INITER o THIAYmOfify the

arrtycin in conbination with AbraxaneTM.in a
antfd]iglﬁgknlmmmvug lobpacdizeel, megeastioaibiiiias p2wb gegther anticancer drugs

47].Figure.9 & t ied

forhngg efi]? &%\@1?3,}1 OF oﬁ‘g ﬁlgg‘% %ﬁ %Q%t?%%% eE Mos@E than antlclpa e

to KHATERB cffeitige @xamnmiasa:hmanmgmgf (Ngewcd| Camﬂ’,&piﬂﬁ 821 824
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Alagedie, iOh Gremophalt % Bhdreernapeprtiviealbwinbewyl 24
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Caﬂﬁ&@@n@%ﬁﬁr Abkient #Elﬁtz pRdabdd)i hisdnpossibly daiesttf» tlipabsence of

used”I n netronom g chenothera »0 i f iscant
suifpqBanes (Sct- s@ﬁ@f)yhcﬁ‘? o Frag i H&édﬁ%@ Resh b 0ks Pt €°¥“’G‘Y)
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utitiizing g@ﬁwmvnaln@ pantidroyscdanpdsiielidinglly SreH chel-

E@ﬁt "165 S0dm" £ %{iéiﬁt%%? Béétg DAk g%d”ﬁbéeﬁﬁ 80 have been
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conmbi nation with other chenotherapeutic agents or

when conbined with other treatnent nodalities, should

be very effective and overcone the deficiencies of

surgery, radiation treatnment, and chenotherapy in the

treatment of proliferative di sease (such as cancer).
[ 0050] The present invention in one its enbodinments is



be nore effective than the traditional MID dosing
schedul e of the sane drug conposition. Such
.metronom ¢ dosi ng regi ne of Abraxanem has al so been
(%RM& obgy be more effective than netrononi ¢ dorUsO@06167
. [0052] The met hods descri bed herein are
enerally useful for treatnent of diseases,
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Flaf cancer, pancreatic carcer, neuro
cae@If @it effécad orcaumoes orghamaell, fbde, firklacssres. conwnwdb’fl@aﬁﬂ@mm
ense of the invention, a proliferative di sease may
and MOyHBTor e be sel ect ed from hyperproliferative
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ood vessel s, such as stenosi s or restenosi
allfabfidsounil agommgmmsaé infaibijopy @f&%dléﬁ%aﬁﬁ@ﬁﬁglpwﬁﬁém (Raspaglio,
0|lf r. In sone enbodi ments,
1h$ mw?ol E%%#g%éﬁgfgzggégggﬁg non-cancer ous di sease.
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tax@in6ANG Tax S endFakdteeB dhithal gsificant pistrasve dutvotree in both safety and
original organ or tissue and/or in any other |ocation
inplied altematively or in addition, whatever the

I()lbﬁg at i oncghabiniBol MBotRRAOE. g MBdEsihREIohe bBmore chemotherapeutic
54] The term "effective ampunt" used herein refers

agergs amummps of tregtaeTipbR NePrENNES I SERRPIs ncheprierPy mﬂh
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the tunor (such as to suppress tunmor growh) or to

prevent or delay other unwanted cell _proliferation.

In some enbodi nents, an effective anobunt is an anount

sufficient to delay devel opngnt. In sone enbodinents,

an effective anount is an anount sufficient to

prevent or delay occurrence and/or recurrence. An

effective anount can be adm nistered in one or nore

adm nistrations. In the case of cancer, the effective



~ (such as cancer) in an individual, conprising
adm nistering to the individual: a) an effective
anount of a conposition conpr|S|ng nanoeparticl es

conprising a taxane and a carrier protein (such as
um n);

al ive un t | east one
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phar maceuti cal conposition containing the agent(s),
wherei n the pharmaceutical conposition conprises a
pharnaceuticalIy'aCbeptabPe carrier vehicle, or the
i ke. [0063]The chenot herapeutic agent may be
present in a nanoparticle conposition. For exanple,




WD 2006/ 089290PCT/ US2006/ 006167 (Doxile), lapatinib
(GN67016), Herceptine, gentitabine (Genear0),

capeci tabi ne (Xel oda8), Alinta(r), cisplatin,

5-fl uorouracil, epirubicin, cyclophospham de,
AvastinC, Velcade(r), etc. [0067]1n sone

enbodi nents, the chenot herapeutic agent is an
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. oﬂ:\_difﬂhﬁh‘yth&ﬁpeaﬂe Agemt.t ]Ine.scns:armlbgélmmnwu the freventien providesa method of

- the ch therapeutlc a ent r nDl
treafing, 3 BEo ﬁgag?tgfe é%*cp odélaiogor?ﬁfgﬁlg admmlstenng

to tENBARISr AR élitfécﬁﬁlva gﬁﬁﬁm@f a Iﬁﬁjmpbglhdzedompﬁsm md)zﬂlrtlcles
chem cal and/or physi.c &Mncl g%
compxising pactitege] %@@H&W%ﬂc *i
at 1AL offer &%hﬁ%ﬁérag@g@g Dk Iﬁ@@@e @ﬁﬁb@(ﬂﬁﬂﬁﬁt the cﬁd’i@ofherapeutlc
. Invention pravides a rmethod of treating.a
agepriokif cH"r(atd i eomi smbsdimeniy sHeerd ﬁarﬁlé’éfr §O1p, ceisting of)

vi. du r ..
anu]:w%]!b%]ﬂta%@fﬁiuﬁ %C%E‘?)F}.gg ?ﬁﬂ%@ Z %{Lj o 3 s&a@%%e%%oasﬂlk llatcl)%g agents, \
tyrofiae Rinasd 1ﬁ@1bh@'ﬁ,(am&trhd}chmalmbms siimg alklaids prdeaspae gphibitors,

T carrier oteln bum
macgglides.iang pﬁﬁﬂ@ﬁﬁag%?‘gg’ltf’gﬁr Q%R%@gentﬁhﬂlo%&%emothelrzﬁ)eutzc
ag eﬁtqg@ b%atagenttdm@haw&mﬂm provi des a nethod of
trea 8 a prollferatlve di sease (such .as canc
i

;
(O] (i Tt o SRSt M RS COPPTR BUPR Cotes (ko
referreﬁj{ Vi@ opgt)tlc%rboﬁ{p §65LY Sn @ IRWAEM SherBp GARRE St tat MM ministered

npri1 si ng-nanopar es conprising paclitaxel and an
snna]ltdmeasmty Eishec n ths s@be a)mmsitw}l or ENGPHECHRITEOFIEERS. g some

B4l b A BB P Bl i e

'inlatlnlb (d eevece), gefitinib (lressae), Tarceva
Sutent(r) (sunitinib malate), and Lapatinib. In sone
enbodi nments, the tyrosine kinase inhibitor is
| apatinib. In sone enbodi nents, the tyrosine kinase
inhibitor is Tarceva. Tarceva is a small nolecul e
human epi dermal growh factor type 1/ epi dernal
growt h factor receptor (HERL/ EGFR) i nhibitor which
denonstrated, in a Phase Ill clinical trial, an
i ncreased survival in advanced non-snmall cell |ung
cancer (NSCLC) individuals. In some enmbodinents, the
method is for treatment ofobreast cancer, including
treatnent of netastatic breast cancer and treatnent
of breast cancer in a neoadjuvant setting. In sone
enbodi nents, the nmethod is for treatnent of advanced
solid tunor. In sonme enbodi nents, there is provided a
method to inhibit the proliferation of EGFR

feicgve amiount of



[0075] I n sonme enbodi nents, the invention provides a
met hod of treating a proliferative disease (such as
cancer) in an individual, conprising admnistering to
wo Bfebddsigvi dual a) an eff ective anpunt of a PCT/US2006/006167
conmposition conprising nanoparticles conprising a °
taxane and a carrier protein (such as albunin), and
adriipisanedetefienntinle 1 &mEiPENRartcle fonaRpSiion dbRdimipitesssaither prior to

or %{QP%{ 'aﬁﬁ%ﬁratﬁ;ﬁ %{f {h'%\éﬁ%btﬁ u%\éjag%hg #h Rl o fments, the

rea erative ease uch as cancer) in
adlﬂmlsltrﬁﬁbrv¢ﬁh@hanopmhp]ﬁlcsmpgﬁlmlﬁl the éwmmgietapeuweaoent are

i ndi vi du .an effectl mount
coneuitt &dhe B bod S A PR nalon bR ERh hfat of the
chedhdikFhgRul S Meht aserlap W&B@Tdﬂleramﬂ s@.mcaﬁlbdthﬁmﬂﬁ O}healdrmmstraﬁon
such "as albunln% Q%S an effective amunt of
P 3} e G

of thp genpparticlssomPos chpothermmenic RHat f1F AP H%W‘FSW For

£XATRh Somd/ AR @S bit8) e MR GirSildn T the/anEiSRHidle composition is
eXwnoreltﬂlne (hbvelblﬁz(r))srang VP-16. |1 n sone b

terminatedibafone the cheraotherapentis jakeat & agnpmisigiedo fpsasm@nbodiments, the

m{ﬁ% gin?ﬂ @ﬁi]? olle wﬁ\/ﬁg@%}w@ B Srindidihe offh BRhabSpatRic

reatnen st cancer and | ung cancer
cmhﬂﬁmﬁkhmmkmmnmﬁmbodlnents the invention provides a

' hod t t . i t

o5 Hcer ) ok Svafioratime oS dre g S SR SRl

bolird¥hak ek al] ideribed) foﬁﬁxz@xi;ﬂégdlﬁ V& Parnus)b 663405aand commermally
osition cpo ri n n oparr.l e Il :

R R s R L MR TR

, coﬁlde?éa 16 HE S&ddpW@icRII M in Bbus d&@ﬁa@éllddﬁmbbdl fob @R@nple in U.S.
enbodi nents, the i nvention grOV|des a net hod of

Pateniebprlisgtion Bibgiration2R05/08049038kse (such as cancer) in
[Ola%]%}: C |d 'd\ljinlda%%?xe rﬂl@ﬂqugﬁ%@ b S1eRIdaNG trbQirdoNEproliferative

fective amount of a conposition
dmemmﬁmmhamgmma@upmuﬂnhﬁdmﬁmmmnmﬁngmhgﬁpﬁ&wﬂmﬁﬁeﬂmaﬁdgan

Tt N e

taxABE & 4 Berier prittialihieh b ek emdibhakemdead tHeeapyexmppbieg
car bonycin, and

P At tbge%/gagaﬁ%cﬁg%?d“&eﬂts T is

prél@lcki\WahdiNG SMRLARAE a hRYIIFRAR cQHRAR (FRA S carlcb inrei ﬁﬁﬂndtﬁl
: for treatment of a solid tunmor. [0077]1n.sone

compiiving menfist thesgpy PW@?WR%W“BW&W%E’ the mdivg! g pomposition
corhﬁﬁﬁﬁér Hfglo Flgg rfl%r?sﬁtg’ Q%ﬁ@ all §lﬂﬁﬁnﬁ§u&aﬁ9@:{rﬂxah9m) and

n'ﬂIVI mnlsterlng o the
b a sebiond tlmaipy a):mansmg faécatuw drezapyureesy, ca cophipaitrsiticof. In

sorgg n&ﬁ(é(ﬁ l?tg,{}g? 5 cf; C%agg it ﬁ(!)rf‘ )Eﬁgﬁ dfnbat.;éﬁfg%nﬁ%gln?ents the
secdhil @kdpyas airpaHt Irﬂforraa dnﬁ:rmdnmm ﬂ&sf&stl thdriglyi 15 oarried put pr1or to the

sone enbodi nents, the inven rOV|des a
seqopg iRy g“fﬂ“&‘? Shdmeno (o o eww&o gﬁ‘ieéﬁje SF%Oﬂd
theéddpyl Ndi vi dual , conprising admnistering to the
individual a) an effective anount of a .conposition

{C@a‘ﬂp ri si Fpenethieopmett ¢ @?t@@rﬁgmp§lﬁ¢§gld}3%§tpql%(@| a maypmakfaving
a p?(!ﬂ.ﬁ%%h@e &1%&%@ ?nﬁa; é‘.%aﬁ&@j;@ ddRbiRR & Ay doﬁfpr@ih@tzﬁlrﬂ therapy

as a an effective anmount
cotpriihs o trnssend arecdidtiber aP)I selastaddraanibe dr cm@mogswtmg@f

th
cof TSP o AR bR IR B TAAGS e
ma@rﬂ:@ aﬁﬁﬂﬁi;t&@m a@eaﬂalvanay@lfmaas yuch mh sdoutrogradly of simultaneously,

0i SO i ncl yde, bu e .no

oo, FAGEHRCR etieRan e MLt R ar P b Eah tereny
Exenpl ary inhibitors of topoisonerase If include, but
are not limted to, arnsacrlg et oposi de, etoposide
phosphat e, and teni poside 078] I n sone enbodi nent s,
the invention provides a nethod of treating a
proliferative disease (such as cancer) in an
i ndi vidual , conprising adm nistering to the



[0083] I n sone enbodi nents, there is provided a nethod

of treating a proliferative disease (such as cancer)

in an individual, conprising -admnistering to the
wo Bdkydossal @) an effective anount of a conpeeiukING006167

conpri sing nanoparticles conprising a taxane and a

carrier proteln‘& such- as al bum.n), b) an effective
althgnghibis Ri@fe%iﬁd it hadirs Bsrary soPeTisRg a%axanwefi%%ﬁtﬁéd first. It
Wlﬂaﬁ@h mdE {oo&)&ﬁfﬂ BleSecdd@ MriAliaA eloln@REhb:€ thaRne

racyc I'ne antibiotic (such as epirubicin). In

chesotterspattidigesint s, t here |s provi ded a net hod of

atln rolifer [
|nd|8ﬁﬁ&£ sent iy, m%?ﬁ%gg ﬁggﬁggerlng &@Qgﬁ&k 1 some
emlbdﬁl‘i}hhﬁitﬂ Widdre ﬁ)pr@ﬂd@f 4 meihbd ef aimaniteriof a aompmqﬁnml d.t)mpnsmg

%BflSlng nanopart|C|§S co riSLn@ acl i.t ax qﬁ
nangp HREAstAHIe S04 A L) PO GHTetS eW
nanBharBfte 20kb &?t‘ieﬁpig LBt SHESvRS g@n&U@ff K CBbdRc AR Giherein the

~ for exanp e, enci t abi ne) an effective anount
intap¥al efweenn pachegoiuiipteation iy Im r@@ﬁedh@ﬁew sy eekpid egsip fhe dose of
teochdd oF 8{% [}Bﬁg&ﬁ%ﬂgssabohmﬁ‘%tt@%u't 85% QF ith ﬁﬁﬁ‘iﬁ?{[{ﬁmolé?ﬁted dose
Biréas I'n a neoad] uvant setting. For exanple
foI]bmrgmdmmmﬁdosmgtIsgmmh & eomeselplp@vm@téﬁ thereristroddegfa method of

PRSP SRt SRR ek bl BT AP R D Ly
albddfh ﬂg@:’h paghiahaRy) wiedréiu Ithemaﬂapm@tae tomopasitoaipaitisered over

a'pgg}légqf@&%pq?ggg é\?an% %Lrwgé %}\rﬂ%e ks ﬁﬁc%fgrﬂg{sﬁion is NO More

thaf ledﬁ&' BineR, an8 \WBlcYeii e dﬁ&ﬁﬁ‘fpﬁclitﬂxeﬂi erdcle parlistRd1Ss about 0.25%
there is provided a nmethod of treatin %Bbreast cancer

to dbautal$ % nliisnariamy felemedhensefalloringt radifonat fossrs BEimy- I
Son%d%gq g# %?% &eBF&ae'teB:qhé’ sg paéfakdl! ¥R example Abraxanem)

um n nanopar cle co osition (such
pmﬁﬁﬂﬂMﬂﬂ&ﬁMjsb&ﬁhylﬂmmtmneﬂé?éZGGG%hﬁ%nﬁ%géWEV%aﬁ%n@%a(ﬁé

G20 S 3 08 BB TSR S0 B gR3TAy i

dosRe i e Hémbddaatits) ghanapopdriidle codiposttioi is Mms(mﬂ:ztt lemst about
cancer) in an individu 0 ad [

any g1 5 K3 o Gy 750 MBIBGORF e OB SR SRR B AL pkrels

betbEEGh Yem AR Abn e 185s GRRNOSIh QBT T BRI & §hydgs days, 4 days, 3
nanopartlcles conpr|S|ng a taxane and .a carrlet

- deysr déwsisnandsludsy- 4B same embefimeny. thenanopaHele RmMBRRHARIS of
b t d
s B B Ny S 2 R S 0y =1 2%
BOthﬁﬁmatherceptlne) and anti - VEGF antibody (such as
stin
o od”ob ers T Rg Ty BHAE Pl Ml borith
corﬁ%ﬁﬂﬁihzjcoh@galﬁg mmbpaﬁntle;alfcompnnng b sixpge andra qairsy prateiy (uoh as
t he _i ndi vi dual an. e ve ano
ISP B BRI PG HEOL A FEREE o/GhisPt opsgronts, whetein

theRAEHal BetRberadath adinidadbts 08 Wedte @fn Absiaxaneitand ubm)ereanﬂm
effective amount of <a platinum based qqent gsuch

dossef Brsreane BY cach AmaYstetion israkpwh - &Y 19 8RR £2 g g some

em@g&l %&%Hé ﬁr‘a%ﬂecﬁ 8 WehodSs E@Lﬁﬁﬁ@&ﬁ%@coﬁ{ﬂ)@sﬁﬁﬁ bonMfiz{dng
nboéy such as Avastine)). |n sonme enbodi fents,

nandpamm houpiigng paclitaxelandunalbomin fepclots Abrexaneed WH 8 gawier

! e
prog%? fﬁ'}‘ﬁlﬁ ?sne'i:lé %ﬁm \bhergé ﬂ}%ﬁ:tacl?tggeqn 2% ardrﬂ histe fetd c? %wld 15 S Yeast
on@ﬁidntaﬂwmeﬁdhm betwrees eatm adnibostiatien ﬁESE;O ltlbﬂe rtigani about a week,

oA T2 100, 3 LR TELESL AL SR B2

i ndi vidual 75 ng/nR2 paclitaxel/al bum n nanoparticle
conposi tion (such as AbraxaneTm) and carbopl atin,
AUC=2, wherein the adn1n|strat|on is carried out
weekly for three weeks with the fourth week off. In
some enbodi ments, the nethod further conprises weekly
adm ni stering about 2-4 ng/ kg of Herception(r).




nanopasticles conprising a taxane (such as

paclitaxel, docetaxel, or ortataxel) and a carrier
protein (such as al bumin) and at | east one other

- whhshpbhgrapeutic agent. The conpositions deBCr/UkW06/006167
herein may conprise effective anmounts of the taxane

and the chenot herapgeutic ent for the treat t_of
meff ol REFST PRI oo tes L He Faonliudt - pop Roedlrgr ol
AbBIRRYHRA b EmintshatcBNGE hRhapeukhy ofgeNL, BBI7 88, 10, 11, 12, 13,
“taxane "are present ,in the conposition at a '

14,35 Sde &2 add Smeis,; s s erbadBeRfRilHianpRariige composition is

adofiFRENIOP a3 Gl iy b1 R AR IROM, BRI o BALY) BYEAL T BRome
-“provides a synergistic conposition of ah effective
emisotiriaits, te iatecabpasvednoncicompnissiting aaleepihen dipubeny of 7 days, 6

conpri sj ax su s paclitaxel. d .
daygy g%yf’aﬁft %8’%?3) éaﬁ(ﬁ’?} gaﬁg’eqﬂgg ccfa?"v o SORSUREeCS Fn%{'?s? ﬁ{ggfséﬁépgﬁt cle
cordaRibn e EIRhiBRfARRYE A ferRg@ftt least@out any of 2, 3,4, 5, 6,7, 8,9, 10,

006/ 089290PCT/ US2006/ 006167 100891l n sone
lhéﬁbﬁh?fmﬁﬁ%ﬂi3§W@H¢%%§ntion provi des phar maceut i cal
[0§PAPOS| 1P RNSR QIR IR iR Genfof BRIy CoRPriSOMMiihBirfihnadf a

taxane an _a,carrler_géoteln_(such as al bunmin) for .

comysition comprisingnanepprticlss camprishlg ¥ BEACi20d 2 grFisaRTetes B fome
S5 il LSS Iy d10oLAREAY Pactitaxel

B AR e Gl DR R e R R R e U hBRGA Baclitaxe

andodrierundh e irndoner ensditnents dertaclithirel @Bt nigwgieles bave an

the | nventi.on provi,des,a [ e ' i.£lon
v IR 80 eHER e S AT AR GE bt ShoGRIRAS O
padlifﬁat’dlt;ﬁﬂﬁimﬁn@aﬁi@é édgpoaition ¢ ahbsedtidy fiee ﬁmchlss free) of surfactant
cancer), erein sai se conpri s | aneous . )
(SO PG o e SO HPEP oo St G o s PG fp pactitaxel

in RO BRADRIRAY iNHIAP BE-1 106 |88 sEMMRRHSItVY G 1ERX MSonR Entiddiments,
carrier protein (such as albumn) In sone

thegrtidatiehisrrosted witd almprnt foiensreaiodirenisaibemacliaralalbnmity

nerfRRARRRL h1elaR (GOUDOSILANSe A1k ATRASIIOLORR GRURI 181 NG
ohe ot her chenot erapeutlc agent or S|nultaneous,

padtinsttitdimseinwenipbsitionseubsmtinl e fitasnth wffreg) of surfactant (such as

roliferative di seas uch..as [
Crlgon < eGSO e Ko ARG banelfERs fhve an averege
diaRRREPBId krehtesthan Ml SOMEYn hak dreallihed isehed wéd Aomss. Other
"nanoparticl e conposijt.ion" nd the §ge theragggt&&l -
corgyashtong ghths @b tATagEERle CHIETRRTY Pisomge Fmoodiments,
the?!_ LHANEQHSH AT M AbfarieE) Nawubaticleseperitibml doynprising other -
I.€e., sequential admnistratjon). [00911lIn song
taxends Guichrendecetax Hleand Aafaasl ey alse 6AIBEICanE AT BSEF fitle above
ch&%ﬁgﬁ‘ erapeutic agent (including the specific
che érapeuti c. agents described herein) are - .

[08381 ni st Bresclaw] othért aaprataeskyadvaptases ef the preseni invapfeausil]
adm ni stratiop," as us el n, . ¥ : :
vedingpep ot croat i BBt B e e U RA R e Abphlify glims. Ris o
be 8@RAtocdiBataas] Dkl erAbthd fropertibsnd tseyaivas erobodihents described

nor e ‘than about 15 m nhute(s). such.,as no npore than
hergapay WH@F“@%@? %‘gm er “’ﬁﬁohﬂﬂ?eélg. OI}WFéﬁesteﬁ GG are

adm ni stered sinmul taneously, the drug in the

nanoparticles and the chenotherapeutic %gent may be
contained i n t hERIERDESAES (PN GH HGURES 5

0§ SIPOS | LBl SN2 Ml L b ABRONARCRRIHCHED afiichch AR,
c pe

not her uti c agent or 1 n separate‘coanS|t[ons_
Figues IR shotwsehmelfimp af ABED@Bomhwmaomdaihaléd celhprofigeration. Figure 1C

R e R e L e G

taxane and the chenot herapeutic agent may be present
in a single conposition cont@aining at | east two

di fferent nanopartides, wherein sone of the
nanoparticles in the conposition conprise the taxane
and a carrier protein, and sone of the other
nanoparticles in the conposition conprise the



[ 0096] The doses required for the taxane and/or the
chenot herapeutic agent may (but not necessarily) be
| ower than what is nornally required when each agent

Wdﬁ)ﬂ@@@kgﬁ}l stered alone. Thus, in sone enbodi FEMIS006006167
subt herapeutic amunt of the drug in the nanoparticle

~conposi tion and/or the chepothera
[0040dm ni Stiswed.shewsPrerlelcHpRgiet” ffﬁt?@g bl bw%glcglt do3t 5 AB1-007
r t lihe 041861 Fifblatiraimingtenddtatlial progenitors
. for Dfe%r%%{qﬁ' d%@fxg Sﬁ%"é‘?é?é‘%? I C armu1 nt, tr hat. 1 sﬂ | ess Aﬁlalﬂb’i
(CERd)én emiphertl ioodraf $a} /géer@pe\m EPRTE TSGR dases of
: nopartj cl t henmt herapsst i=c
e R e

al one. The reduction may be
S1grﬁi@d‘ai1t$3€(pedoDﬂ)ﬂﬁwﬁmtﬁommewmmdtcoa@@h nistered at a

Iven adnlnlstratl n an or d
ool "o Gevenpetr ol BEObRREHIETEY ATeRL s
metloAASiE ok B 519 Ry AEDOHTROAGES 28T QAGMAESNB) henapeuythdumor-

agent 1s admnistered so_as
bearng SHD rdigseFighrasRE A FE ﬁhﬁwttﬁ%eﬁﬁﬁo‘)\gwtﬁ 8hafli S8fin
OS] i oftNIB ASEmE2316(@) @rd BEC3 (D)
metppgy Corﬁ‘}tﬁ)‘g‘ééﬂlg 2’2@%"'@%@3@2& of 5% oc?/(o 20% 30%
tum&GBéanﬁQS@IDﬁ%e 80% 0% or nore. In sone .
{ !
[Ooggﬁ'(pJOSI n P4 42?&?11?9113”' lo: e JshﬁtﬂamE%f yi®leirculating

so as | ow reduction

end&heﬁamemgaﬁmi (@E&Qemﬁeﬂphmﬂﬂeqﬁﬁﬂ%@ép@@ﬂ?é Eigefr) and PC3

uired to, ef t the.s de t
(Fig. éﬁé‘@m@ﬁga@n miggafig u}éﬁ%&ﬁ@&&) sﬂ%e&%%ﬁ(f% B tUreﬁltaphor
EL §c91°@01 Q0 YretiShorBTR Baxol Q@%fd’ltgjmﬁmdeﬁ?mnmhomuchBI-w 3 %, and

oSS G AL Bl Sy
Sich BTG L 2 GIMR:E fick LdheAuIGsRON aguOD Biknifasey (b <

when m ni stered al one. In sone enbodi nents,
0Oﬂohﬁeltﬁérmﬁmmophnrﬂh@m%@@@m1 cl e composition and

ddif, che f)%%?e ERD%H\'%VL &u%&i%ﬁ%&o%&%;meﬁsﬁcﬁ@mkm 231 (w)

reduced, | evel In sone
amdSHITOEH) H&fﬁgﬁaﬁstﬂ‘iﬁtedm‘él Afsatitwdalhremiop Br EreatopherdHp eIl dn

d/ or _the _ch t |
L LT
resféaﬁya%&?ﬁmn r;ltaﬁ%% %QMTDfABIHE)’m ﬁafspmea:ll £ SE. Emp@éB @ncbﬂc

and/ or e cheno erapeu en .S es

SO R BT SOOI LTS R e BB Yt i
CE?%&%%%}? ARASARPALNPEIA(FIL0IBPIA ROAFinaC)) armafbearing

nistration configurations described herein
SCHamidze used. The corrbl nati on therapy methods

[Og%ﬂ crib elfd %%r%\rﬂesltl i RSE L8 AT ARE u ih thetronomic or

j unct er therapy, such as surg ergl )
MTB eHodhdsaim, baezhé'ﬂm)mﬂiat gyvih Favten (It HOriBdiped geses iy Waypatrige
and .t he | ke itio S0R;cha QhReat er
plygp @iect s E?I’(E}BP ﬁ"l}t% ﬂra}qt (ffer 1y/e0e cgl ggeggle&lrtmy
sal{REQIukEn 1H, ot ABplicy ElOcolnﬁh] 6, tnetroncamid Texoldél mg/keha, E, and F,
d

mquﬁéé%é?{?w%q;&f OnBe meB Baerr g ok O T TaRgh B MTD ABL-007
g 1%8{:15&%& ARSI FRIF q?t!'zlftﬁllg saekapehlghtiveagantls ik, Imdse +SE.

roximately those already enployed, in C|Iqj ? inim
[mhﬂr api eﬁlgutee"irﬁeﬂlﬁﬂ FigareciFeromiBe sypeigricacifgaftt nay&apamye
: | st oMl NCpbtekity was
Y e “:é Wi 11
evﬁlhiﬁ@dl Wy asalis vdepehidiumyhonoditmer-& ¢Figi TAJon tysfamyne with calcein
%ﬁbed As descri bed above, in sone enbodlnents, t he
t herapeutic agents nmay be admi nistered at a
reduced | evel . [0101] The nanoparticle conpositions
descri bed herein can be admpistered to an individua
(such as human) via various routes, such as
parenterally, including intravenous, intra-arterial,
i ntraperitoneal, intrapul nonary, oral, inhalation,
i ntravesi cul ar, intranuscular, intra-tracheal



WD 2006/ 089290PCT1US2006/ 006167 ng/ n2 when gi ven on a
3 week schedul e, or 50-250 ng/n2 when given on a
weekl y-schedul e. See also Table 1. [0104] O her
wéXRbeadgy dosi ng schedul es for the adm ni st patritsmoabos1s7
t he nanoparticle conposition (such as
pacl i taxel /al bum n nanoparticle conposition,, for
[0@46hnp| e TR sheTvpe cHie PrEferctipiy © “I?Rﬁnﬂcmﬁﬁtcéﬂlbt”@“on with
§§@¢ n2 weekly, 3
' Ab%%%I I?%HFﬂggﬁb%lmﬂﬁ%gﬂu%ﬁggﬁmeeﬁﬁgT&gﬂout of 4
[omeks T Eureg/sh@ys uvsekﬂoyox:@ac@m of nal- \edR & in tombination with

out of 3 /2, weel dy,
Ao i B g e odR SR o g, 221 260
mg/ m2, once every 2 weeks; 260 mp/ng, once every 3

weeks; 180- 300 0/ R ory ! 75
ng/nﬂ, wee PETALERL DESUE; t-lbiﬁﬁiipﬁe t axane

(alone or in conblnatlon therapy) can be adm ni stered
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- Row No. Conbi nati on Regi ne/ Dosage Study therapy type
Protocol title 1. ABX + Carboplatin + Herceptin(r)
ABX: 100 ng/n2 DI, 8, 15 g4wk x 6 Carbo: AUC = 2 DI,

W§200&'}§899 Wk x6 Herceptl ne: 4 rag/ kg on WthTIU%ZOOGIOO(5167
nmg/ kg all subsequent weeks Advanced HER2+ Breast

Cancer A phase Il study of weekly dose-dense
suffisingpa ctse héuperctp ishinkednd(oaBt d@ozye thagroh stk efihe gy (such

as t'(_)l%u pergstslhg&og x%rtﬂ:) lof & prQJenf’c?tCéyfg' Atﬁ@%u&%@@@%l ﬁf)hferatlon. In
some embodiments, an effective amount is an amount sufficient to delay development. In
some emﬁodiments, an effective amount is an amount sufficient to prevent or delay
occurrence and/or recurrence. An effective amount can be administered in one or more
administrations. In the case of cancer, the effective amount of the drug or composition
-may: (i) reduce the mumber of cancer cells; (ii) reduce tumor size; (iii) inhibit, retard, slow
to some extent and preferably stop cancer cell infiltration into peripheral organs; (iv) inhibit
(1.e., slow to some extent an& preferably stop) tumor metastasis; (v) inhibit tumor growth;
(vi) prevent or delay occurrence and/or recurrence of tumor, énd/or (vii) relieve to some
extent one or more of the symptoms associated with the cancer. |

[0055] In some embodiments, there is provided a method of treating a primary
tumor. In some embodiments, there is provided a method of treating metastatic cancer (that
- is, cancer t115t has metastasized from the primary tumor). In some embodiments, there is
provided a method of treating cancer at advanced stage(s). In some embodiments, there is
provided a 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 embodiments, there is .
provided a method of treating lung cancer, including, for example, non-small cell lung
cancer (NSCLC, such as advanced NSCLC), small cell lung cancer (SCLC, such as ‘
advanced SCI.C), and advanced solid tumor malignancy i the lung. In some
embodiments, there is provided a method of freating ény of ovarian cancer, head and neck
cancer, gastric malignancies, melanoma (including metastatic melanoma), colorectal
‘cancer, pancreatic cancet, and solid ﬁunors (subh as advanced solid tumors). In some
embodiments, there is provided a method of reducing cell proliferation and/or cell
migration. In some embodiments, there is provided a method of treating any of the
following diseases: restenosis, stenosis, fibrosis, angiogenests, psoriasis, atherosclerosis,
and proliferation of smooth muscle cells. The present invention also provides methods of
-delaying development of any of the proliferative diseases described herein.

[6056] The term “individual” is a mammal, including humans. An individual
includes, but is not iiniited to, human, bovine, horse, feline, canine, rodent, or primate. In
some embodiments, 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

embodiments, the individual is at an early stage of a proliferative disease (such as cancer).
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advanced BEER2+ breast cancer 2. ABX al one
(+Herceptinal) ABX: 125 ng/n2 gwk x 3/4 Metastatic
Breast Cancer Phase 11 trial of weekly AbraxaneTM

W gapy for 1st- line MBC (plus Her ceptrgu(us20i6mosie?
Orgé%%{f pts) 3. ABX 4- Navel bine(r) (GCSF) LI ABX: 80
mg/ m Nay: 15 ng/n2 L2: ABX: 90 ng/n2 Nay: 20 rag/nP
Tn sdBe erARXm&RE megmmmayls abg BIVARFE e e ol brafiferatiyy giscese

(suc f ﬁ@a(&/\mé/egl Cfm(fe org% émb&@éentg'%ﬁe fﬁgfvlﬁtai\{%HElgz%omtwe In
some embodiments, the 1nd1v1dual is HER2 negative. ,

[0057] The methods mz«iy be practiced in an adjuvant setting. “Adjuvént setting”
refers to a clinical setting in which an individual 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
chemothérapy- However, because of their history of the proliferative disease (such as
cancer), these individuals are considered at risk of developrhent of the disease. Treatment
or adﬁinistratioﬁ in the “adjuvant setting” refers to a subsequent mode of treatment. The
degree of risk (i.e., when an individual in the adjuvant setting is considered as “high nsk”
or “low risk™) depends upon several factors, most usually the extent of disease when first
treated. The methods provided herein may also be practiced in a neoadjuvant setting, 1.€.,
the method may be carried out before the primary/definitive therapy. In some
embodiments, the individual has previously been treated. In some embodiments, the
individual has not previously been treated. In some embodiments, the treatment is a first

line therapy. \
[0058] Tt is understood that aspect and embodiments of the invention described

herein include “consisting™ and/or “consisting essentially of” aspects and embodiments.

Combination therapy with chemotherapeutic agent

[0059] The present invention provides methods 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 taxané and a carrier
protein (such as albumin); and b) an effective amount of at leﬁst one other
chemotherapeutic agent. In some embodiments, the taxane is any of (and in come
embodiments consisting essentially of) paclitaxel, docetaxel,-and ortataxel. In some
entbodiments, the nanoparticle composition comprises Abraxane™. Insome embodimcrits,
the chemotherapeutic agent is any of (and in some embodiments selecied 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. .

[0060] In some embodiments, the method comprises administering to the

individual: a) an effeclive amount of a composition comprising nanoparticles comprising
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Bréast_Cancer Phase 1-flstudy weekly ABX 4-
Navel bi ne(r), with or without GCSF, in stage |V
‘breast cancer 4. ABX + Xel oda(r) ABX: 125 ng/nR2 gwk X

0§613§§£9gdaD 825 ng/mZ D1- 14 g3wk Met ast at i ecBUSz®E/006167
Cémcer Phase U 1st-line ABX + Xel odan MBC trial 5.

ABX + Ant acycline Metastatic B
paclifakdllantimh albwsBX anp L& ei5seHYq wow%ﬁf%éffsg? "%{‘u rF:ih? 23 PK

chemo%el -apeutic agent. In some embodiments, the paclitaxel/albumin nanoparticles have
an average diameter of no greater than about 200 mm. In some embodiments, the
paclitaxel/albumin nanoparticle composmon is substantially free (such as free) of surfactant
(such as Cremophor). In some embodiments, the weight ratio of the albumin to paclitaxel
in the composition is about 18:1 of less, such as about 9:1 or less. In some embodiments,

" the paclitaxel is coated with albumin. In some embodiments, the paclitaxel/atbumin
nanoparticles have an average diameter of no greater than about 200 nim and the
paclitaxel/albumin composition is substantially free (such as free} of surfactant (such as
Cremophor). In some embodiments, the paclitaxel/albumin nanoparticles have an average
diameter of no greater than about 200 nm and the paclitaxel is coated with albumin. fn
some embodiments, the nanoparticle composition is Abraxane™.

[0061] Tn some embodiments, 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 Abraxane™., and b) an effective amount of at least one
other chemotherapeutlc agent, Preferred drug combinations for sequential or
co-admimistration or simultaneous administration with Abraxane™ are those which show ‘
enhanced antiproliferative activity when compared with the single components alone,
especially combinations that that lead to regression of proliferative tissues and/or cure from
proliferative diseases.

10062} The chemotherapeutic agents described herein can be the agents themselves,
pharmaceutically acceptable salts thereof, and pharmaceutically acceptable esters thereof,
ag well as steroisomers, enantiomers, racemic mixtures, and the like. The
chemotherapeutic agent or agents as described can be administered as well as a
pharmaceutmal composition containing the agent(s), Wherem the pharmaceutical
composition comprises a pharmaceutically acceptable carrier vehicle, or the like.

[0063] The chemotherapentic agent may be present ina nanoparticle composition.-
For example, in some embodiments, 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 alburnin); and b) an effective amount of a composition comprisin g
nanopparticles comprising at least one other chemotherapeutic agent and a carrier protem
(such as albumin). In some embodiments, the method comprises administering to the

individual: a) an effective amount of a composition comprising nanopartlcles comprising
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Genti tabi ne ABX: 125 ingin2 Gem 1000 ng/n2 gwk x 2/3
Met astati c Breast Cancer Random zed Phase Il Trial of
Weekly nab (nanoparticle al bum n bound)-Paclitaxel
wd febosorac! i taxel ) in Conbination with Genti pabiUsmod/w6167
Patients with HER2 Negative Metastatic Breast Cancer
7. ABX + Lapatinib Metastatjc Breast Cancer Phase
pachfekel apd ax alberkn Gue s 7duasng. )Amx bl an affentive pount of a

composmon comprising nanoparhcles comprising at least one other chemotherapeutic
agent and a carrier protein (such as albumin). In some embodiments, the chemotherapeutic
| agent is any of (and in some embodiments selected from the group consisting of)
thiocolchicine or its derivatives (such as dimeric thiocolchicine, including for example nab-
5404, nab-5800, and rab-5801), rapamycin or its derivatives, and geldanamycin or its
derivatives (such as 17-allyl amino geldanamycin (17-AAG)). In some embodiments, the
chemotherapeutic agent is rapamycin. In some embodiments, the chemotherapeutic agent
is 17—AAG.

[0064] . An exemplary and non-limiting list of chemotherapeutic agents
contemplated is provided herein. Suitable chemotherapeutic agents include, for example,
vinca alkaloids, agents that disrupt microtubule formation (such as colchicines and 1ts
deriiratives), anti-angiogenic agents, therapeutic antibodies, EGI'R targeting agents,
tyrosine kinase targeting agent (such as tyrosine kinase inhibitors), transitional metal
complexes, proteasome inhibitors, antimetabolites (such as nucleoside analogs), alkylating
agents, platinum-based agents, anthracycline antibiotics, topoisomerase inhibitors,
ﬁacrolides' therapeutic antibodics, retinoids ( such as all-trans retinoic acids or a
derivatives thereof); geldanamycm or a derivative thereof (such as 17—AAG) and other
standard chemotherapeutic agents well recognized in the art.

[0065] In some embodiments, the chemotherap_eu’ac agent is any of (and in some
embodiments selected from the group consisting of) adriaﬁiycin, coichicine,
cyclophosphamide, actinomycin, bleomyein, dﬁanorubicin,'doxombicin, epirubicin,
mitomycin methotrexate, mitoxantrone, ﬂuorm{racil ‘carboplatin, carmustine (BCNU),
methyl-CCNU cisplatin, ctoposide, interferons, camptothecin 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, hinotecan, HKP, Ortataxel,
gemcitabine, Herceptin®, vinorelbine, Doxil®, capecitabine, Alimta®, Avastin®,
Velcade®, Tarceva®, Neulasta®, Lapatinib, Soralenib, derivatives thereof,
chemotherapeutic agents lnown in the art, and the like. In some embodiments, the
chemotherapeutic agent is 2 composition comprising nanoparticles comprising a
thiocolchicine derivative and a carrier protein (such as albumin).

[0066] In some embodiments, the chemotherapeutic agent is a antineoplastic agent

inctuding, but is not limited to, carboplatin, Navelbine® (vinorelbine), anthracycline

19



ABX: 100 nmg/nm2 qwk x 3/4 Lapatinib: starting at 1000
nmg/d x 2 days Metastatic Breast Cancer Phase | dose
escal ation study of a 2 day oral lapatinib

woEREIReRPSI ti zation Row No. Conbi nation  PCT/US2006/006167
Regi ne/ Dosage Study therapy type Protocol title

Bl SRl B g e AR PRSI
(Xeloda®), Alimta®, cisplatin, 5-fluorouracil, epirubicin, cyclophosphamide, Avastin®,
Velcade®, etc. | | '

[0067] In sorme embodiments, the chemotherapeutic égent is an antagonist of other
factors that are involved in tumor growth, such as EGFR, 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 embodiments, the therapeutic agent is a growth
inhibitory agent. Suitable dosages for the growth inhibitory agent are those presently used
and may be lowered due fo the combined action (synergy) of the growth inhibitory agent
and the taxane. .

[0068]} In some embodiments, the chemotherapeutic agent is a chemotherapeutic
agent other than an anti-VEGF antibody, a HER2 antibody, interferon, and an HGES
. antagonist. .

[6069] Reference to a chemotherapeutic agent herein applies to the _
chemotherapeutic agent or its dertvatives and acéordingly the invention contemplates and
includes either of these embodiments (agent; agent or derivative(s)). “Derivatives” or
“analogs” of a chemotherapeutic agent or other chemical moiety include, but are not
limited to, compounds that are structurally similar to the chemotherapeutic agent or moiety
or are in the same general chemical class as the chemotherapeutic agent or moiety. In some
embodiments, the derivative or analog of the chemotherapeutic agent or moiety retains
similar chemical and/or physical property (including, for example, functionality) of the
chemotherapeutic agent or moiety.

[0070} In some embodiments, 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 embodiments, the invention provides a methoﬂ of treating a
proliferative disease (such as cancer) in an individual, comprising administering to the
individual a) an effective amount of a composition comprising nanbpart—icles 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 n’ialaté:), and Lapatinib. In
some embodiments, the tyrosine kinase inhibitor is lapatinib. In some embodiments, the

tyrosine kinase inhibitor is Tarceva. Tarceva is a small molecule human epidermal growth
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9. ABX +FEC (+Herceptin(r)) ABX: 220 ng/n2 g2wk x 6
foll owed by FEC. 4 cycles (+Herceptin(r) for HERZ+
pts) Breast Cancer Phase || preoperative trial of

w3896 M fol | owed by FEC (+Herceptin(r) agcrus2006/006167
appropriate) in breast cancer 10. , ALEX +
Carboplatin + Avastin(r) ABX: 100 [ M2 qwk 15
facRartyys: Ue@t@nnaigr@qwa f@itor Beepiay W%@r%@))mhlh@fﬁ‘dﬁm

i
lunA\casdeb Y S()LC) individuals. In some embodiments, the method is for treatment of
breast cancer, including treatment of metastatic breast cancer and treatment of breast cancer
in a neoadjuvant setting. In some embodiments, the method is for treatment df advanced

-solid turnor. In some embodiments, there is provided a method to inhibit the proliferation
of EGFR expressing tumors in a mammal comprising administering to a mammal infected
with such tumors Abraxane™ and gefitinib, wherein the gefitinib is administered by pulse-
dosing.

- foo71} In some embodiments, the invention pfovides a method of treating a
proliferative disease (such as cancer) in an individual, comprising administering to the
individual a) an effective amount of a compositionrcomprising 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 analo gsj. In some embodiments, the invention provides a method of
treating a proliferative disease (such as cancér) 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 antimetabolite ageﬁt. An “antimetabolic agent” 1s an agent which is structuralty similar
to a metabolite, but cannot be used by the body in a productive marmer. Many o
antimetabolite agents interfere with production of nucleic acids, RINA and DNA. For
example, the antimetabolite can be a nucleoside analog, which includes, but is not limited
to, azacitidine, azathioprine, capecitabine (Xeloda®), cytarabine, cladribine, cytosiné , "
arabinoside (ara—C, cytosar), doxifluridine, fluorouracil (such as‘ 5-fluorouracil), UFT,
hydoxyurea, gemeitabine, mercaptopurine, methotrexate, thioguamne (such as 6-
thioguanine). Other anti-metabolites include, for example, L-asparaginase (Elspa),
decarbazine {DTIC), 2-deoxy-D-glucose, and procarbazine (matulane). In some
embodiments, the nucleoside analog is any of (and in some embodiments selected from the
group consisting of) gemcitabine, fluorouracil, and capecitabine. In some embodiments,
the method is for treatment of metastatic breast cancer or locally advanced breast cancer.
In some embodlments the method is for first line treatment of metastatic breast cancer. In
some embodiments, the method is for treatment of breast cancer in a neoadjuvant settmg
In some embodiments, the method is for treatment of any of NSCLC, metastatic colorectal

cancer, pancreatic cancer, or advanced solid tumor.
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and carboplatin in triple negative netastatic breast

cancer patients 11. ABX + Avastine ABX: 130 nern2

gwk + Avastin(r) VS ALEX: 260 ng/n2 g2wk + Avastin(r)
wiY200ABRG20260 ng/ n2 g3wk + Avastin(r) Met ast atrorBe@asicls?

Cancer Three arm phase Il trial in 1.3 1line HER2-

RN A TN T I N
proBfeRghe diemBesiudt Vs OdncA) iRxemaFiman dofvashs Adihihistefing & the
hldixrlic?fal a} an effective amount of a composition comprising nanoparticles comprising a
téxane_ and a carrier fnfbtein (such as albumin), and b) an affedt;ivg amount of an alkylating

| agent. In éorhe embodiments, the inventioﬁ 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 allcylating agent. Suitable
alkylating agents mclude, but are not limited to, cyclophosphamide (Cytoxan),
mechlorethamine, chlorambucil, melphalan, carmustine (BCNU), thiotepa, busulfan, alkyl
sulphbnates, ethylene imines, nitro gen mustard analogs, estramustine sodium phosphate,
ifosfamide, nitrosoureas, lomustine, and streptozocin, In some embodiments, the alkylating
agent is cyclophosphamide. Tn sbme embodiments, the cyclophosphamide is administered
prior to the administration of the nanoparticle composition. In some embodimeits, the
method is for treatment of an early stage breast cancer. fa some embodiments, the method
is for treatment of a breast cancer in an adjuvant or a neoadjuvant setting.

[007 3} In some embodiments, the invention provides a method of treating a
proliferative diseasg (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 platinum-
based agent. In some exﬁbodiments, the invention provides a method of treating a
proliferative disease (such as caﬁcer) 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 a platimuﬁ—
based agent. Suitable platinum-based agents include, but are not limited to, carboplatin,
cisplatin, and oxaliplatin. In some embodiments, the platinum-based agent is carboplatin.
In some embodiments, the method is for treatment of: breast cancer (HER2 positive or
HER?2 negative, including metastatic breast cancer and advanced breast cancer); lung
cancer (including advanced NSCLC, first line NSCLC, SCLC, and advanced solid tumor
1‘1‘-1:6[]1. gnancies in the lung); ovarian cancer; head and neck cancer; and melanoma (including
metastatic melanomay,

[0074] In some embodiments, the invention provides a method of ireating a
proliferative disease (such as cancer) in an individual, comprising administering to the

individua] a) an effective amount of 2 composition comprising nanoparticles comprising a
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anthracycline antibiotic. In some embodiments, the invention provides a method of treating
a proliferative disease (such as cancer) in an individual, comprising administering to the
individual a} an cffective amount of a composition comprising nanoparticles comprising
paclita}iel 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 embodiments, the anthracycline is any of (aqd in some embodiments selected from
the group consisting of) Doxil®, epirubicin, and doxorubicin. In some embodiments, the
mefhod is for treatment of an early stage breast cancer. In some embodiments, the method
is for treatment of a breast cancer in an adjuvant or a neoadjuvant sefting.

 [0075] Tn some embodiments, the invention provides a method of treating a
proliferative discase (subh 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 vinca
alkloid. Tn some embodiments, 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 cbmprising palitaxel and an
albumin (such as Abraxane™) and a carrier protein (such as albumin), and b) an effective
arpount of a vinca alkloid. Suitable vinca alkaloids include, for exaﬁlple, vinblastine,
vincristinte, vindesine, vinorelbine (Navelbine@’)', and VP-16. In some enibodhnents, the
“vinca alkaloid is vinorelbine (N avelbine®). In some embodiments, the method is for
treatment of stagé‘ IV breast cancer and lung cancer.

{0076} Tn some embodiments, the invention provides a method of treating a
proliferative disease (such as cancer) in an individual, comprisiné administering to the
individual a) an effective amount of a composition comprising nanoparticles comprising a
taxanc and a carrier protein (such as albumin), and b) an effective amount of a macrolide.
Tn some embodiments, the invention provides a method of treating a proliferative discase
(such as cancer) in an individual, comprising ad1niﬁsteﬁng 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 macrolide. Suitable macrolides include, for example, rapamycin, carbomyein, and
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In some embodiments, the method is for treatment of a solid tumor,

[6077] In some embodiments, 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
topoisomerase inhibitor. Tn some embodiments, the invention provides a method of
{reating a proliferétive disease (such as cancer) in an individual, comprising administering
to the fndividual a) an effective amount of a composition comprising nanoparticles
comprising paclitaxel and an albumin (such as Abraxanem) and a carrier protein (such as
albumin), and b) an effective amount of a topoisomerase inhibitor. In some embodiments,
the chemotherapeutic agent is a topoisomerase inhibitor, including, for example, inhibitor
of topoisomerase I and topoisomerase If. Exemplary inhibitors of topoisomerase I include,
but are not limited to, camptothecin, such as irinotecan and topotecan. Exemplary

inhibitors of topoisomerase I include, but are not limited to, amsacrine, etoposide,

. et0p031de phosphate, and teniposide.

[0078] In some embodiments, the mventlon provides a method of treating a
proliferatiire 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 embodimenfs, 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 embodiments, the method
is for treatment of metastaﬁc 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).

. [0079] Many anti-angiogenic agents have been identified-and are known in the art,
including those listed by Carmeliet and J ain (2000). The anti-angiogenic agent can be
naturally occurring' or non-naturally occurring. In some embodiments, 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
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tumgs sEcropsEle 6 ¢Hst disrupting the mitochondrial membrane following

internalization. Nat. Med. 1999, 5(9):1032-8. A second generation dimeric peptide,
CNGRC-GG-d(KLARKI.AK)2, named HKP (Hunter Killer Peptigle) was found to have
.improved antitumor activity. Accordingly, in some embodiihents, the antiangiogenic
peptide is HKP. In some embodiments, the antiangiogenic agent is other than an anti-
VEGF antibody (such as Avastin®).

[6680] In some embodiments, 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 composiiion compﬁsing nanoparticles comprising a
taxane and a carrier protein (such as albumin), and b) an effective amount of a proteasome
inhibitor, such as bortezomib (Velcade). In some embodiments, 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 proteasome inhibitor such as
bortezorb (Velcade).

[0081] In some embodiments, the invention provides a method of treating a
proliferative disease (such as cancer) in an mdividual, 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 therapeutic
antibody. In some embodiments, 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 not
limited to, anti-VEGF antibody (such as Avastin® (bevacizumab)), anti-HER2 antibody
(such as Herceptin® (frastuzumab)), Erbitux® (cetuximab), Campath (alemtuzumab),
Myelotarg (gemtuzumab), Zevalin (tbritumomab tivextan, Rituxan (rituximab), and Bexxar
(tositumomab). In some embodiments, the chemotherépeutic agent is Erbitux®
(cetuximab). In some embodiments, the chemotherapeutic agent is a therapeutic antibody
otfiér than an antibody against VEGF or HER2. In some embodiments, the method is for
treatment of HER?2 positive breast cancer, including treatment of advanced breast cancer,
treatment of metastatic cancer, treatment of breast cancer in an adjuvant setting, and

treatment of cancer in a necadjuvant setting. In some embodiments, the method is for
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chenot herapy for early stage breast cancer 19. ABX +
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trea%lc]:egt%lf lalg)y\/\fsefqne%/sta%l%)%rea%t(s cgangret%,/ bq“gast cancer 1n an adjuvant setting or a
neoadjuvant setting, lung cancer (such as first line advanced NSCIL.C and NSCL.C), ovarian
cancer, head and neck cancer, and melanoma (including metastatic melanoma). For
example, in some embodiments, there is provided a method for treatment-of HERZ positive
netastatic breast cancer in an individual, comprising administering to the individual 125
mg/m” paclitaxel/albumin nanoparticle composition (such as Abfaxane'm) weekly for three
weeks with the fourth week off, concurrent with the administration of Herceptin®.

[0082] In some embodiments, two or more chemotherapeutic agents are
administered in addition to the taxane in the nanoparticle composition. These two or more
chemotherapeutic agents may (but not necessarily) belong to different classes of
chemotherapeutic agents. Examples of these combinations are provided herein. Other
combinations are also contemplated.

[0083] In some embodiments, there is provided a method of treating a proliferaﬁwfe
disease (such as cancer) in an individual, comprising administering to the individual a) an
effective amount of a composition comprising nanoparticles comprising a téxane and a
carrier protein (such as albumin), b) an effective amount of an antimetabolite (such as a
nucleoside analo g, for example, gemcitabine), and c¢) an anthracychine antibiotic (such as
epirubicin). In some embodiments, 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 an antimetabolite (such as a
nucleoside analog, for exarnple, gemcitabine), and ¢) an eﬂ'ecﬁve amount of an
anthracycline antibiotic (such as epirubicin). In some embodiments, the method is for
treatment of breast cancer in a neoadjuvant setting. For example, in some embodiments,
there is provided a method of treating locally advanced/inflammatory cancer in an
mdividual comjoriéing administering to the individual 220 mg/m> pacﬁtaxel/albmnin
nanoparticle composition (such as Abraxane™) every two weeks; 2000 mg/m®
gemcitabine, every two weeks; and 50 mg/m® epirubicin, every two weeks. In some
embodiments, there is provided a method of treating breast cancer in an individual in an
adjuvant sefting, comprising administering to the individual 175 mg/m? paclitaxel/albumin
nanoparticle composition'(suc-h as Abraxanem) every two weeks, 2000 mg/m2
gemcitabiﬁe, every two weeks, and 50 mg/m” epirubicin, every two weeks.

[0084] In some embodiments, there is provided a method of treating a proliferative

disease (such as cancer) in an individual, comprising administering to the individual 2) an
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carboplatin), and c) a therapeutic antibody (such as ant-HERZ2 antibody (such as
Herceplin®) and anti-VEGF antibody (such as Avastin®)). Tn some embodiments, there is
provided a method of treating a proliferative disease (such as cancér) i an individual,
comprising administering to the individual a) an effective amount of a composition -
comprising nanoparticles comprising paclitaxel and an albumin (such as AbraxaneTM), b)
an effective amount of a platinum-based agent (such as carboplatin), and ¢) a therapeutic
antibody (such as ant-HER2 antibody (such as Herceptin®) and anti-VEGF antibody (such
as Avastin®}). In some embodinients, the method is for t_reaﬁ:nent 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 embodiments, 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 Abraxane™)
and carboplatin, AUC=2, wherein the administration is carried out weekly for three weeks
with the fourth week off. In some embodiments, the method further comprises- weekly
administering about 2-4 mg/kg of Herception®.

[0085] In some embodiments, there is provided a method of treating a proliferative
disease (such as cancer) in an individual, compﬁsing 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 a platinum-based agent (such as
carboplatin), and c) a vinca alkaloid (such as Navelbine®). In some embodiments, 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 vinca alkaloid
(such as Navelbine®). In some embodiments, the method is for treatment of lung cancer.

[0086}] In some embodiments, 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 (sﬁi:h as albumin), ]5) an effective amount of an allylating agent
(such as cyclophosphamide) and ¢} an anthracycline antibiotic (such as adriamycin). In
some embodiments, the invention provides a method of treating a proliferativé disease

(such as cancer) in an individual, comprising administering to the mdividual a) an effective
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b) an effective amount of an alkylating agent (such as cyclophosphamiide) and ¢} an
anthracycline antibiotic (such as adriamycin). Insome embodiments, the method is for
treatment of an early stage breast cancer. [nsome embodiments, the method is for =
treatment of a breast cancer in an adjuvant or a neoadjuvant setting. For example, in some
embodiments, there is provided a method of treating an early stage breast cancer inan -
individunal, comprising administering 260 m g/m paclitaxel/albumin nanopartmle
composition (such as Abraxane ™), 60 me/m” adriamycin, and 600 mg/m’
cyclophosphamide, wherein the administration is catried out once every two weeks.
“[0087] Other embodiments are provided in Table 1. For example, in some
embodiments, there is provided a method of treating advanced breast cancer in an
individual, comprising administering to the individual a) an effective amount of &
composition comprising nanoparticles comprising a paclitaiel and an albumin (such as
Abraxane™), b) an effective amount of carboplatin. In some embodiments, the method
forther comprises adnﬁnistermg an effective amount of Herc'eptin‘@ to the individual. In
some embodiments, there is provided a method of treating metastatic breast cancer in an
individual, comprising administering to the individual a) an effective amount of a
composition comprising ﬁanoparticles comprising paclitaxel and an albumin (such as
Abraxanem), b) an effective amount of gemcitabine. In some embodiments, there is
provided a method of treating advanced non-small cell Jung cancer in an individual,
comgprising 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.

[0088] Tn some embodiments, there is provided a composition comprising
nanoparticles comprising a taxane (such as paclitaxel, docetaxel, or ortataxel) and a cartier
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 embodiments,
the chemotherapeutic agent and the taxane are present in the composition at a
predetermined ratio, such as the weight ratios described herein. In some embodiments, the
invention pfovides a synergistic composition of an effective amount of a composition
comprising nanoparticles comprising a taxane (such as paclitaxel, docetaxel, or ortataxel)

and an cffective amount of at least one other chemotherapeutic agent.
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simultaneous and/or sequential administration of at least one other chemotherapeutic agent.
In some embodiments, the invention provides a pharmaceutical composition comprising a
chemotherapeutic agent for use in the freatment of a proliferative disease (such as cancer),
wherein said use comprises simultaneous and/or sequential administration of a composition
comprising nanoparticles comprising a taxane and a carrier protein (such as albumin). In
some embodiments, the invention provides taxane-containing nanoparticle compositions

and compositions comprising ons other chemotherapeutic agent for simultaneous, and/or

sequential use for treatment of a proliferative disease (such as cancer).

- Modes of administration

[0090} ' The composition comprising nanoparticles comprising taxane (also referred
to as “nanoparticle composition”) and the chemotherapeutic agent can be administered
simultaneously (i.e., simultaneous administration} and/or sequentially (i.e., sequential
administration,). _ '

[0091] Tn some embodiments, the nanoparticle composition and the
chemotherapeutic agent (including the specific chemotherap eutic agents described herein)
are administered simultancously. The term “simultaneous administration,” as used heretn,
means that the nanopérticle composition and the chemotherapeutic agent are administered
with a time separation of no more than about 15 minute(s), such as no more than about any
of 10, 5, or 1 minutes. When the drugs are administered simultaneously, the drug in the
nanoparticleé and the chemotherapeutic agent may be contained in the same composition
{c.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 example, the taxane and
the chemotherapeutic 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 nanopartlcles in the composition
comprise the chemotherapeutic agent and a carrier protein. The invention contemplates
and encompasses such compositions. In some embodiments, only the taxane is contained

in nanoparticles. In some embodiments, simultaneous administration of the drug in the
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supplemental doses of the taxane and/or the chemotherapeutic agent.

[0092] In some embodiments, the nanoparticle compqsition a_nd' the
chemotherapeutic agent are administered sequéntiaﬂy. The term "‘sequen’ti al
administration” as used herein means that the drug in the nanoparticle composition and the
chemotherapeutic agent are administered with a time separation of more than about 15
minutes, such as mofé 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
chPOSiti011s, which may be contained in the same or different packages.

[0093] Tn some embodiments, the administration of the nanoparticle composition
and the chemotherapeutic agent are concurrent, i.e., the administration period of the
nanoparticle composition and that of the chemotherapeutic agent ovérlap with each other.
In some embodiments, the administration of the nanoparticle composition and the '
chemotherapeutic agent are non-concurrent. For example, in some embodiments, the
administration of the nanoparticle composition is terminated before the chemotherépeutic
agent is administered. In some embodiments, the administration of the chemotherapentic
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. _ |

[0094] The dosing frequency of the drug-containing nanoparticle composition and
the chemotherapeutic agent may be adjusted over the course of the treatment, based on the

judgment of the administering physician. When administered separately, the drug-
containing nanoparticle 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 ageﬁt 6311 be
administered more or less frequently. In some embodiments, sustained continuous release
formulation of the drug-comntaining nanoparticle and/or chemotherapeutic agent may be
used. Various formulations and devices for_achie‘ving sustained release are known in the
art. ,
_[0095} The nanoparticle composition and the chemotherépeutic agent can be
administered using the same route of administration or different routes of administration.
In some embodiments (for both simultanieous and sequential admministrations), the taxane in

the nanoparticle composition and the chemotherapeutic agent are administered at a
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in tHeh&RPAMBIchipd¥ien and the chemotherapeutic agent is about 1to 1. Insome

embodiments, the weight ratio may be between about 0.001 to about 1 and about 1000 to
about 1, or between about 0.01 to about 1 and 100 to about 1. In some embodiments, the
ratio by weight of the taxane in the nanopérticle comf)osition 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 embodiments, the ratio by weight of the taxane in the nanoparticle

composition and the chemotherapeutic agent is more than abouf any of 1:1, 2:1, 3:1, 4:1,

511, 6:1, 7:1, 8:1, 9:1, 30:1, 50:1, 100:1. Other ratios are contemplated.

[0096] 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
administered alone. Thus, in some embodiments, a subtherapeutic amount of the drug in
the nanoparticle composition and/or the chemotherapeutic agent are administered.
“Subtherapeutic amount” or “subtherapeutic level” refer to an amount that is less than the
therapeutic amount, that is, less than the amotat 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 adminisﬁ‘ation
and/or the amount administered over a given period of time (reduced frequency).

[0097] In some embodiments, 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%, 50%, 80%, 90%, or more. In some embodiments, enough drug in the nanoparticle
compoéition is administéred so as to allow reduction of the normal dose of the
chemotherapeutic agent required to effect the same degree of treatment by at least about
anry of 5%, 10%, 20%, 30%, 50%, 60%, 70%, 80%, 90%, or more.

[0098] In some embodiments, the dose of both the taxane in the nanoparticle
composition and the chemotherapeutic agent are reduced as compared to the corresponding
normal dose of each when administered alone. In some embodiments, both the taxane in thg
nanoparticle composition and the chemotherapeutic agent are administered at a
subtherapeutic, i.e., reduced, level. In some embodiments, the dose of the nanoparticle
composition and/or the chmﬁotherapeutic 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 10% of the
MTD.
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' conjunction with another therapy, such as surgery, radiation, chemotherapy,
immunotherapy, gene therapy, and the like. Additionally, a person having a greater risk of
developing the proliferative disease may receive treatments to inhibit or and/or delay the
development of the disease.

10100] Aswill be understood by those of ordinary skill in the art, 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 occur depending on the
condition being treated. As described above, in some embodiments, the chemotherapeutic
agents may be administered at a reduced level.

fo101] The nanoparticle compositions described herein can be administered to an
individual (such as human) via various routes, such as parenterally, including intravenous,
intra-arterial, intraperitoneal, intrapulmonary, oral, inhalation, intravesicular, iptramuscular,
intra-tracheal, subcutaneous, intraocular, 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, lJung cancer, bronchoalveolar carcinoma, and
the like. In some embodiments, the nanoparticle composition is administrated
intravenously. Tn some embodiments, the nanoparticle composition is administered orally.
[0102] The dosing frequency of the administration of the nanoparticle composition
depends on the nafure of the combination therapy and the particular disease being treated.
An exemplary dosing frequency include, but is not humited 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.

[0103] 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 embodiments
paclitaxel) in the nanoparticle composition include, but is not Iu’mted to, ‘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 me/m>, and 300 mg/m For examﬁe

the dosage of paclitaxel in a nanoparticle composition can be in the range of 100-400
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[Olgiﬂudy ofOther exemplary dosing schedules for the administration of the nanoparticle

composition (such as paclitaxel/albumin nanoparticle composmon, for example
AbraxaneTM) nclude, but are not limited to, 100 mgr’mz, weekly, without break: 75 mg/m2
weekly, 3 out of four weeks; 100 mg/m?, weekly, 3 out of 4 Weeks; 125 mg/m?, weekly, 3
out 6f 4 weeks; 125 mg/mz, weekly, 2 out of 3 weeks; 130 mg/mz,- weekly, without break;
175 mg/mz, once everf 2 weeks; 260 mg/m?, once every 2 weeks; 260 mg/m’, once every 3
weeks; 180-300 mg/m?, every three weeks; 60-175 mg/m*, weekly, without break. In
addition, the taxane (alone or in combination therapy) can be administered by following a
mefronomic dosing regime described herein. |

[0105] Exemplary dosing regimes for the combination therapy of nanoparticle
composition (such as paclitaxel/albumin nanoparticle composition, for example
Abraxane™) and other agents include, but are not limited to, 125 mg/m” weekly, two out of
three weeks, plus 825 mg/m® Xeloda®, daily; 260 mg/m? once every two weeks, plus 60
mg‘/m2 adriamyein and 600 mg/m” cyclophosphamide, once every two weeks; 220-340
mg/m® once every three weeks, plus carboplatin, AUC=6, once every three weeks; 100-150
mg/t_n2 wéékly, plus carboplatin, AUC=6, once every three weeks; 175 mg/m2 once every
two Weeks, plus 2000 mg/m’ gemcitabine and 50 mg/m’ epirubicin, once every two weeks;
and 75 mg/m2 weekly, three out of four weeks, plus carboplatin, AUC=2, weekly, three out
of four weeks. o ' ‘

[0106] In some embodiments, the nanoparticle composition of the taxane and the
chemotherapeutic agent is administered according to any of the dosing regimes described m
Table 1.

[0167] In some embodiments, 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 to 35 in Table 1. In some embodiments, the administration of the
nanoparticle composition and the chemotherapeutic agent may be any of the dosing
regimes as indicated in Rows 1 to 35 in Table 1. In some embodiments, there s provided a
method of treating metastatic breast cancer in an individual comprising administering to the
individual: a) an effective amount ofa 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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embodiments, 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.
{0108] In some embodmments, there is provided 2 method of treating advanced
breast cancer in an individual comprising administering to the individual: a) an effective
amount of a composition comprising nanoparticles comptising 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 and 16 in Table 1. In some embodiments, the administration of the
nanoparticle composition and the chemotherapeutic agent may be any of the dosing
regimes. as indicated in Rows 1 and 16 in Table 1. In some embodiments, there is provided
amethod of treating stage IV 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 alquin, and b) an effective amount of at least one other
chemotherapeutic agent as provided in Row 3 in Table 1. In some embodiments, the
administration of the nanoparticle composition and the chemotherapeutic agent may be the
dosing regime as indicated in Row 3 in Table 1. ‘
[0109] In some embodiments, there is provided a method of treating breast cancer

' in an individual in an adjuvant 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) ap effective amount of at least one other
chemotherapeutic agent as provided in Rows 18 to 24 in Table 1. In some embodiments,
the administration of the nanoparticle composition and the chemotherapeutic agent may be
any of the dosing regimes as indicated in Rows 18 to 24 Table 1.

[0110] " In some embodiments, 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 nanoparﬁcies 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 embodiments,
the administration of the nanoparticle composition and the chemo&erapéutic agent may be
any of the dosing regimes as indicated in Rows 25 to 35 in Table 1.

{0111} In some embodiments, there is proﬁded a method of freating lung cancer in
an individual comprising administering to the individual: a) an effective amount ofa
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
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nanbp@sitle R6inp bdtdnouve dhdoheotitkaptutte Adht iay be any of the dosing -
regimes as indicated in Rows 36 to 48 in Table 1. '

[0112] In some embodiments, there is_providéd armethod of treating NSCLC
(including advanced NS CLC and first Iine NSCLC) in an individual comprising
administering fo the individual: a) an effective amount of a composition comprising
nanoparticles comprising a taxane (such as paclitaxel) and an albumin, and bj an effective - -
amount of at least one other chemotherapeutic agent as provided in Rows 36-40 and 42-43
in Table 1. In some embodiments, the administration of the nanoparticle composition and
the chemotherapeutic agent may be any of the dosing regimes as indicated in Rows 36-40
and 42-43 in Table 1. In some embodiments, there is provided a method of treating
advanced solid tumor malignancy in the Iung 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 élbunﬁn, and b) an effective amount of at

. least one other chemotherapeutic agent as provided in Row 41 in Table 1. In some

- embodiments, the administration of the nanbparticle composition and the chemotherapeutic
agent may be the dosing re gimes as indicated in Row 41 in Table 1. In some embodiments,
there is provided a method of treating SCLC in an individual comprising administering to
the individual: a) an effective amount of a compdsition comprising nanoparticles
comprising a taxane (such as paclitaxel) and an albumin, and b) an effective amount of at
least one other chemotherapentic agent as provided in Row 48 in Table 1. Insome
embodiments, the adﬁﬁnistration of the nanoparticle composition and the chemotherapeutic
agent may be the dosing regimes as indicated in Row 48 in Table 1.

[0113] In some embodiments, there is provided a method of treating ovarian cancer
in an individval comprising adrinistering to the individual: a) an effective amount of a
composition comprising nanoparticles comprising a taxane (such as paclitaxet) and an
albumin, and b) an effective amount of at least one other chemotherapeutic agent as
provided in Rows 49 to 52 in Table 1. In some embodiments, 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 1. _
[0114] - In some embodiments, there is pro?fide'd a method of treating head and neck
.+ cancer i 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
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regimes as indicated in Rows 53 to 55 in Table 1.
[0115] In some embodiments; there is provided a method 6f treatin'g sofid tumor
(including advanced solid tumor) 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 56 to 59 in Table 1. Tn some embodiments,
the administration of the nanoparticle composition and the chemotherapeutic agent may be
any of the dosing regimes as indicated in Rows 56 to 59 in Table 1.
[0116] In some embodiments, there is provided a method of treating melanoma
(including metastatic melanoma) iﬁ an individual comprising administering to the
individuéi: 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 Jeast one other
chemotherapeutic agent as provided in Rows 60-63 in Table 1. In some embodiments, 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.
[0117] In some embodiments, 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
pachitaxel) 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 embodiments, the
administration of the nanoparticle composition and the chemotherapeutic agent may be the
dosing regime as indicated in Row 64 in Table 1.
[0118] In some embodiments, 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 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 65 to 66 in Table 1. In some embodiments, the administration of tlﬁe
nanoparticle composition and the chemotherapeutic agent may be any of the dosing
regimes as indicated in Rows 65 to 66 in Table 1.

TABLE 1

Row Combination Regime/Dosage Study therapy Protocol title
No. type
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Advanced NSCLC An open | abel phase Il trial of

Abr axaneTM carboplatin and Avastine in patients wth

advanced non- squanaous non-snall cell |ung cancer
wBeidsossar bopl atin 37. LI: ABX 225 ng/nR L2PCRBROIGHEN6T

ng/ n2  L3: ABX: 300 ng/n2 Cohorts 1-4: ABX q3vvk
Cohorts 5-7: ABX weekly Cohort 8- 75 addi-ti-enal
: },;;)w p aChestinsorCar bo f Reade/BasaeAUC =6 SSkeramdly fan c iRt
o. Phase If toxicity pilot study}of ABfaxahem and
¢arboplatin in advanced non-siell cell | umghsaRleedy.of
38. ABX + Caghopbdoatgm D1,8,15 1 weekly dose-dense
qdwk x 6 nanoparticle paclitaxel
ABX + . _ Advanced (ABI-007)
1. | Carboplatin+ Cjﬂi"' "EUC =2 D18, 15 HER2+ Breast |  carboplatin™, with
Herceptin® WX Cancer Herceptin® as first or
Herceptin®: 4 mg/kg on wk 1,2 second-line therapy of
mg/kg 21l subsequent weeks advanced HER2+
breast cancer
Phase i trial of weekly
y . Abraxane™
, . ABXalone | ABX: 125 mg/m’ Metastatic monotherapy for 1st-
) (+Herceptin®) | qwk x 3/4 Breast Cancexr line MBC (plus
' Herceptin® in HER2+
. pts)
L1: ABX: 80 mg/m
Nav: 15 mg/m®
1L2: ABX: 90 mg/m’
Nav: 20 mg/m’
. . 2 Phase -1 study weekly
_ ABX + 13: ABX: 100 mg/m Stage IV ABX + Navelbine®,
3. Navelbine® | Nav: 22.5 mg/m’ Broast Can with or without G-CSF,
(£G-CSF) . ) 5 reas Cor in stage IV breast
L4: AR 110 mg/nx eancer
Nav: 25 mg/m®
L5: ABX: 125 mg/m’
Nav: 25 mg/m”
qwk all evels -
ABX: 125 mg/m’® qwk x 2/3 .
4 | ABX+ Xeloda® g ) Metastefic | phase IT Ist-line ABX +
. eloda® | Yeloda®: 825 mg/m” D1-14 Breast Cancer Yeloda® MBC trial
3wk '
' o Metastatic ' Phase VIl trial ABX
A G plus Doxil® for MBC
acyclne Breast Cancer plus lirited PK.
‘Randomized Phase I
Trial of Weekly nab
(nanoparticle albymin
ABX: 125 mg/m® Metastati bound)-Paclitaxel (pab-
ABX + ) ctastatic paclitaxel) in
6. Gomitabine | ¢ 1000 me/w2 Breast Cancer | Combination with
gwkx 2/3 Gemcitabine in Patients
with HER2 Negative
Metastatic Breast
Cancer
7 ABX + Metastatic Phase VI Abraxane™
' Lapatinib Breast Cancer +GW372016
y Phiase 1 dose escalation
ABX: 100 mg/n® qwkx34 | Metastatic |
8. ABX Lapatinib: starting at 1000 mg/d stady of a 2 day oral
Lapatinib 2 days Breast Cancer lapatinib
chemosensitization
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. pulse given prior to
weekly intravenous
Abraxane™ in patients
with advanced solid
Tumors -
) Phase II preoperative
: ABX: 220 mg/m® gZwk x 6 trial of Abraxans™
ABX+FEC | followed by followed by FEC
9. Breast Cancer L D
© (+Herceptin®) | FEC: 4 cycles (+Heroeptin® for  (+Herceptin® as
HER2+ pis) appropriate) in breast
cancer
ABX: 100 mg/m® qwk D1, 8,15  Metastatic Phase II safety and
X4 tolerability study of
ABX Y Carbo: AUC=2 qwkD1, 8,15} Breast Cancer | Abraxane™, Avastin®
10. Carbopl.a’ﬂ.u + Avastin®: 10 mg/n?® q2wk HER?-. ER, and carboplatin in triple
Avastin® { PR- ’) i negative metastatic
] breast cancer patients
ABX: 130 mg/m® qwk '
+ Avastin®
Vs
ABX + ABX: 260 mg/m® 2wk Metastatic Tbréelgll?fhgétﬂal
11, . - n e -
, Avastin® + Avastin® Breast Cancer | pepative MBC patients
Vs
ABX: 260 mg/m® 3wk
+ Avastin®
2 . Single arm study of
2 ABX - ABX: 125 mg/m” qwk x 3/4 Metastatic Abraxane™ and
N - . - 5t 3-
Avastin® + Avastin® Breast Cancer | -Avastin® in 17 line
' MBS
. Randomized Phase III
ABX + ABX + Avastin® qwk Metastatic trial in 1* line and 2™
13. Avastin® vs B c line MBC with
' . reast Cancer | biological correlates
Taxol® + Avastin® qwk g; nalysis
Phase II Abraxane™ in
Metasta‘tic CDmbinaﬁon With
14. AB_I:_X L+ Xe} o%a@ Xeloda® and Lapatinib
apatiol Breast Cancer | for metastatic breast
cancer
7 2 o Single arm Phase II
s ABX + ABX: 3000 mg/mi D1 g3wk Metastatic study of Abraxane™
. . - fl . t
Gemeitabine | Gem: 1250 mg/m® D1, 8 q3wk | Breast Cancer | and gemoitabine for 1°
iine MBC
Phase I/II study of
Ad d Abraxane™ in
vance combination with

16. ABX + RADOOI . .

Breast Cancer RADOOI in patients
with advanced breast
cancer
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Arm 1: ABX: 100, 125, 150 ng/n2 DI,

8, 15 g4wk Arm 2:

ABX 220, 260, 300, 340 ng/n2 g3wk Lung Cancer -
Advanced Solid Tunor Malignancy Phase |

wbahdaeed2ag i n and AbraxaneTM on a weekly and eCangs2006/006167

Trial of

three i week schedule n WO
2006/ 089290PCT/ 11S20061006167 Row. -No.— Conbi-nati-en
RovREgUeiBOsage St uBssincirapy typéedrtrrpegl tifrgtesel tlay m
No3}] ABX 100, [125, 150 ng/n2 D . ;8 Cdi*ho: |ALM = 6 in |
~all arms Solli d Tunor Phase 1 stady of
T §
17. | ABX + Sutent® Breast Cancer Abraxanc ™ In
combination with
Sutent®
AC+ G-CSF q2wkx 4 A i g
. braxane™ in dose-
18 ABX(;E;‘ 8_4: G- | followed by Breast Cancer- dense adjuvant
’ Herceptin®) | ABX: 260 mg/m® q2wk % 4 Adjuvant chemotherapy for early
stage breast cancer
(+ Herceptin® for HER2+ pis)
Dose dense AC + G-CSF -
ARPX A+ ACH G- Phase I pilot adjuvant
19, CSF (+ followed by ABX ‘ Br;agt_ifz::;er— trial of Abraxane™ in
Herceptin®) | (- Herceptin® for HER2+ pis) y breast cancer
qwk
AC followed by ABX: 260
mg/m” )
Breast Cancer- | Adjuvant Dose dense
Vs
0. | ABX*AC Adjuvant Registrational Trial
AC followed by Taxol® )
Ex length 16 wis
| AC q2wk followed by Phase 11 dose dense
21 ABX+AC ABX: 260 mefm’ +G-CSF Breast Cancer- | pilot adjuvant study of
’ (+G-CSF) qZwk _ Adjuvant Abraxane™ in breast
Rx length 16 wks cancer
Dose dense AC followed b
22 ABX +AC oo Y Breast Cancer- |  Pilot adjuvant breast
' (+ Avastin®) ﬁt]s?)x (+ Avastin® in HER2+ Adjuvant cancer study
Ac Breast Cancer- BIG study: Dose dense
23, ABX +AC | followed by ABX Adjuvant vs standard adjuvant
| qzwic or qawik _ , chemotherapy
Phase II — Pilot Study
Lvaluating the Safety of
a Dose-Dense Regime —
ACx4=>ABI-007x4
4 ABﬁ(igiOO7) AC followed by Breast Cances - Q2 WEEKS +
Neulasta® ABX 2wk x 4 Adjuvant Ncuiaia:i(?u;aiven as
Chemotherapy of High-
Risk Women with Early
7 Breast Cancer
ABX: 100 mp/m® qwlkx 12 A Phase T Study of
foliowed by Neoadjuvant
. > : Chemotberapy with
| ABxaERC 5-FU: 500 mghn” 3wk Locaily Sequential Weekly
25, Epirubicin: 100mg/m? Advanced Breast] Nanoparticle Albumin
{(+Herceptin®) . . Cancer- Bound Paclitaxel
(without Herceptia®) Neoadjuvant | (Abraxane™) Followed
or by 5-Fluorouracil,
g 2 Epirubicin,
Epirubicin: 75 mg/m Cyclophosphamide
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patients with Advanced Malignancies 42.
Centi tabine or ABX + Avasting NSCLC AbraxaneTmin

conmbi nation with gentitabine or Avasting 43.

ABX +

ABX +

Lapatinib

Lapatinib: 1000 mg/day

wé&BiRhsani ne NSCLC Phase | trial of Abraxan@Taiuspoos/006167
conmbi nation with gentitabine 44. ABX + Carboplatin +
Row | Combination Regime/Dosage Stady therapy Protocol title
| No. _ type
(with Herceptin® for HER2+ - (FEC} in Locally
ps) Advanced Breast
. ) Cancer -
Cyclophosphanide: 500 mg/md
q3wk
Arm 1’: Neocadjuvant: Ge;n: 2000 Phase T Trial of Dose
mg/n, AzB-X: 175 mg/m’, Epi Dense Neoadjuvant
ABX -+ 50 mg/m Gemcitabine,
gy wk x 6 Breast Cancer - | Epirubicin, ABI-007
26. Gemszltal:fJJ}e + e Neoadjnvant (GEA) in Locally
Epirubicin Arm 2: Adjuvant: Gem: Lz).OOO Advanced or
mg/m’, ABX: 220 mg/nt’ Tnflammatory Breast
q2wk x 4 Cance
ABX: 260 mg/nd 2wk +
. ‘
- ABX + Hexceptin® Breast Cancer - | Phase 1T Multi-center
’ Herceptin® followed by Neoadjuvant study neoadjuvant.
' Navelbine® -+ Herceptin® ‘
- TAC
ABX & vs 3 amms Randonnzgd
Carboplatin dose dense phase TI
28 P AC followed by ABX + carbo | Breast Cancer - trial of neoadjuvant
: (+ Herceptin®) Neoadjuvant chemotherapy in
AC V8 ) patients with Breast
AC followed by ABX + carbo + cancer
Herceptin® _
ABX: 260 mg/m® q3wkx 4 Phase II neoadjuvant
29 ABX + ) Breast Cancer - | trial of Abraxane™ and
' Capecitabine Xeloda® 850 mg/m™ D1-14 Neoadjuvant capecitabine in locally
3wk x4 advanced breast cancer
Phase UII trial of
- neoadjuvant
chemotherapy (NCT)
ABRY + ABX gwk : with weelly
7 Carboplatin Breast Cancer - | nanoparticle paclitaxel
30. P ) carbo qwk . Neoadjuvant | (ABI-007, Abraxane™)
(+ Avastin®) | 4 Avastin® in HER2+ pis in contbination with
carboplatin and
Avastin® in clinical
stage I-IT1.
Phase Il stady of
. 2 weekly bevacizumab
ABX: 100 mg/m” gwk x 3/4 administered with
ABX + Carbo: AUC =5 weekly trastuzumab,
Carboplatin + Lo Breast Cancer - ABI-007, and
31 Herceptin® + * Herceptin® Neoadjuvant carboplatin as
Avastin® + Avastin® preoperative therapy in
4 week cvel ' p HER2-neu gene
week cycle x amplified breast cancer
tmors
2 Pilot neoadjuvant trial
9 ABX + ABX: 260 mg/m” q3wk Breast Cancer - | with combination of
' Neoadjuvant | ABI-007 (Abraxane™})

and GW572016
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Avastine ABX: 225, 260, 300 ng7nR Carbo:

+ Avastin(r) Lung Cancer

AUC =6 cl1l3wk
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+ Alinta(r) ABX 220, 260, 300 ng/nR2 (13wk Pentrexed:

500rg—g3wk—Lurg—Cancer—for— 2nd+ne—NSC-C—Phase—W-i
| I;?‘%i uymtatigh rlax ane Ragime/Besient a(r) SHEY Denmmx + GrelpAeHtr n
) Ung Cancer |Phase Till trial of ABFaxaneTm plus cin
i h advanced |. spl a n (Lapatinib)
: ABX: 200 mg/m® ; )
Phase II neoadjuvant
13 ARX + @Bwk x4 Breast Cancer - | trial of Abraxane™ and
o Capecitabine | Xeloda®: 1000 mg/m’ Neoadjuvant capecitabine in locally
advanced breast cancer
Dl-14 3wk x 4 .
' Phase I trial of
ABX qwk &: Avastin® followed paclitaxel vs
ABRY 4 by A gwk + C daily Abraxane™ with or
24 Avastin® + AC | 45 ' Breast Cancer - |  without Avastin® in
' Necadjuvant combination with
(+ G-CSF) Taxol® gwk & Avastin® doxorubicin and
followed by A qwk -+ C daily cyclophosphamide plus
G-CSF
: Breast Cancer - Phase [I neoadjuvant
35. ABX +AC | ABX followed by AC . trial with gene
Neoadjuvant .
expression analyses
2 An open label phase IT
ABX: 300 mg/m” 3wk . trial of Abraxane™,
ABX+ Carbo: AUC=6 q3wk 1" line carboplatin and
36. Carboplatin + . Advanced Avastin® in patients
Avastin® | Avastin®: 15 mg/kg NSCLC with advanced non-
4 cycles squamous fon-small
) cell lung cancer
L1: ABX: 225 mg/m®
12: ABX: 260 mg/m’
. . 2 Phase T foxicity pilot
\ L3: ABX: 300 me/m study of Abraxane™
ABX + _ Advanced .
37. . Cohorts 1-4: ABX g3wk and carboplatin in
Carboplatin : NSCLC advanced non-small cell
Cohorts 5-7: ABX weekly 1
‘ ung cancer.
Coliort 8: 75 additional patients
Carbo fixed at AUC=6 g3wk
Carbo: AUC = 6 + ABX
ABX + vs ayigaer o | Phase I Registration -
38. . 1% line NSCLC -
Carboplatin Carbo: AUC = 6 + Taxol®: 225 NSCLC 1st line therapy
' mgf®
- 2
ABX: 100 mg/m” d1, 8, 15 Phase II ‘Trial of weekly
4toop Amendment: ABX: 125 mg/mz P 1
NSCLC
D1,8,15 j
ABX +
40. Carboplatin + | Weekly NSCLC
Avastm®
Arm 12: ABX: 100, 125, 150 Lung Cancer - Phase I T?ial of
41 ABX + mg/m” DI, 8, 15 gdwk Advanced Solid j:]aarboplagil& and
. . raxane™ on a
Carboplatin | Arm 2: ABX 220, 260, 300, 340 M'l;}lmor weekly and every three
mg/m~ q3wk alignancy week schedule in
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wé\Bstisoasy bopl atin ABX: 300 ng/ ma 3wk Car boPCAUS2006006167

NSCLC 47.
Cancer

ABX + Navel bine(r) + G splatin
Phase

1711

Lung

study of AbraxaneTm Navel bine(r),

and Cisplatin for treatment of advanced NSCLC 48.

3wk SCLC Phase |- trial of. AbraxaneTm and

carbhonl atin
Ko T AT

ot -
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Ar—h-extenstve-stage snatt—cetrt—
Row]o, Comigion. [car bopiegFRoee | Sway opy || Profoeol e
No. ' ) . type , :
Arm 3: ABX 100,"125, 150 patients with Advanced
mg/m® DI, 8 Solid Tumor
) Malignancies
Carbo: AUC =6 in all arms
ABX + Abraxane™ in
"I Gemcifabine or g combination with
42. ABX + NSCLE gemcitabine or
Avagtin® Avastin®
Phase 1 trial of
- ABX + Abraxane™ in
43. Gemcitabine NSCLE combination with
pemcitabine
ABX: 225, 260, 300 mg/m?’ Phase I/TE study of
ABX + ) Abraxane™ and
_ . Carbo: AUC=6 carboplatin AUC 6,
44, Catboplatin + Lung Cancer .
Avastin® g3wk plus Avastin®
) (Standard 3+3 Phase I
+ Avastin® design; Phil: 40 pts)
ABX: 220, 260, 300 mg/m® Phase UTI study of
| 45. | ABX+ Alimta® | Pk Lung Cancer | Abraxane™ + Alimta®
Pemirexed: 500mg g3wk for 2nd-line NSCLC
Phase FII trial of
. . Abraxane™ plus
46. | ABX Cisplatin Lung Cancer cisplatin in advanced
NSCLC
Phase JII study of
ABX + ) Abraxane™,
a7, Navelbine® + Lung Cancer Navelbine®, and
Cisplatin Cisplatin for freatment
A of advanced NSCLC
Phase I ial of
: ABX: 300 mg/m® q3wk Abraxane™ and
48. C A}?X]:ﬁ & 4 SCLC carboplatin in extensive
arooplann Carbo: AUC=6 q3wk stage small cell hung
cancer
) -A phase II trial of
ABX + ABX: 100 mg/m” qwk x 3/4 ) Abraxane™ +
49. . Ovarian Cancer .
Catboplatin = | Carbo: ATUUC=6 Carboplatin in recurrent
_ovarian cancer
: Phase I study of
ABX 4+ ABX: quk Abraxane™ plus carbo
50. . ABX: q3w Ovarian Cancer for treatment of
Carboplatin : advanced ovarian
Carbo: AUC = 6 both arms .
cancer
1st line, optimally
ABX: TBD by ABI-CA034 - debulked, registration
ARY + vs trial. Carbo AUC 6 +
5L Carboplatin ) 5 Qvarian Cancer ABX vs Carbo +
aroop Taxol® 175 mg/m Taxol® 175 mg/m®.
Carbo: AUC = 6 in both arms Endpoint: relapse free
survival, survival -




ABX: 100 ng/n2 gqwk x 3/4 Carbo: AUC = 6 Ovarian

Cancer

Abr axaneTm + ovari an cancer
wé'Bsof¥de ABX: gq3w Carbo: AUC = 6 both arns Ggaisz006/006167

Cancer for treatnent of Phase
|l us carbho advanced-ovari-an—ea

Carboplatin in recurrent A phase LE tri al

50.

£E1
Lo i W

of

ABX + Carbopl atin

study of AbraxaneTm

AR . 4

Row(
- No. 1

CarChopihaits n

g/ n2 Car bo;:

AUC = 6

ABX: RFEDE/BysagiB| - CA
in _both.

1]

M7 T

ol ( Fytogepgle

Cancer . 1st

52.

/

I ne,
\UC 6+

ABX +
AvastHn®

optinal ly debul |i ed,

Avastin®: 10mp/m’” q2wk

ABX: 100 mg/m® qwk x 3/4

re
eg

i stration

Ovarian Cancer

t r iPhese I GalyloD
bevacizumab with
Abraxane™ in patietits
with recurent,
platinum resistant
primary epithetial
ovarian of primary
peritonedl carcinoma

53.

ABX ¥ 5 FU+
Cisplatin

ABX: D1

57U 750 mg/m’ CIV % 5
cisplatin: 75 mg/m® D1
foliowed by XRT/surgery

Head and Neck
Cancer

Unresectable localized
head and neck cancer
Phase I Abraxane™ in
combination with 5-FU
and cisplatin

54.

ABX + 5 FU +
Cisplatin

5-FU: 750 mghm® CIV xS
cigplatin: 75 mg/my® D1

+ ABX D1

followed by XRT/surgery

Head and Neck
Cancer

Unresectable localized -
head and neck cancer
Phase If 5-FU and
cisplatin with or without
Abraxane™

55.

ABX +
Cetuximab

Head and Neck
Cancer

Phase 1 smlticenter {rial
of Abraxans™ in
combination with

cetuximab in 17 line

treatnent of locally
advanced or metastatic
head and neck cancer

56.

ABX +
Rapargycin

ABX: 100mg/m’ qwk

Rapamycin: 5-40 mg dose
escalation

Solid Tumors

Phase I Study of
Rapamycin in
Combination with
Abraxane™ i Advanced
Solid Tumors

57

ABX +
Satraplatin

Solid Tumeors

Phase 1 trial of
Abraxane™ and
Satraplatin

58.

ABX -+
Gemeitabme

mg/m’® 3wk

and D8

ABX: 180, 220, 260, 300, 340

Gemcitabine: 1000mg/m’ D1

| Advanced Solid
Tumors

Phase I Ttial of
Abraxane™ in
combination with
Gemcitabine

59.

ABX + Gefitinib

2

ABX: 100 mg/m® qwk x 3/4
Gefitinib starting at 1000 mg/d x

Advanced Solid
Tumors

Phase I dose escalation
study of gefitinib
chemosensitization pulse
given prior to weekly
Abraxane™

60.

ABX +
Avastin®

Metastatic
Melanoma

“Phase I study of
Abraxane™ and
Avastin® in metastatic
melanoma

61.

ABX +
Avastin®

Melanoma

Abraxane™ and -
Avastin® as therapy for
patients with malignant

melanoma
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ABX vs Carbo + Taxol (r) 175 ng/n2. Endpoint
free survival, survival WO

2006/ 089290PCT/ US2006/ 006167 Row - No. Conbi i
_ : nation
wdaeésBidgosage Study therapy type Protocol tPCT/ESBR/006167

rel apse

ABX + Avastin(r) ABX: 100 i
mg/ n2 gwk x 3/4 . Avasti ne:
|G ng/n? g2wk Ovari-an-Cancer—Phase~H—stud
Row bevamimtizal) w t hRyxbredegasem i n| Fady BHYE Wi t 0‘60001 title
I No. recurrent, {platinumresistant}prifary epithelial
: Phase 1 stndy of
6 ABX + Metastatic Abraxane™ and
' Carboplatin Melanoma carboplatin in
metastatic melanoma
Phase II study of
ABX: gqwk Abraxane™ in
ABX + ; Metastatic combination with
63. Sorafenib + Sorafenib: D2-19 Mel hoplatin and
Carboplatin elanoma carboptalin 280¢
Casbo; AUC=6D1 sorafenib in metastatic
melanoma
Metastatic .
Phase II trial of
Colorect;cl Abraxane™ in
ABRX + Ca;:;ii (2 ferl combination with
64. s e o ¥eloda® for previously
Capecitabine oxaliplatin- treated patiest with
ah:;?rdinﬁ;:;igz- advance or moetastatic
based therapy) colprectal cancer
Phase I study of
Pancreatic Abraxane™ in
65. | - GBA%;; Weekly combination with
mCratne Cancer gemcifabine in pancreatic
cancer
ABX +Gem )
66 ABX + v Pancreatic | Phase III registration trial
’ Gemeitabine Cancer in pancreatic cancer
"1 Gem
ABX -+ anti- Abraxane™ combined
67. angiogenic with anti-angiogenic
agenis " agents, e.g. Avastin®
Abraxane™ combined
6 ABX + with proteasome
8. proteasome inhibitors, e.g
inhibitors Velcade®
Abraxang™ corbined
go. | ABET SO with EGFR inhibitors,
HOTS e.g. Tarcova® B
[0119] 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
Inown as Avastin®; trastuzumab is also known as Herceptin®; pemirexed is also known as
Alimta®; cetuximab is also known as Frbitux®; gefitinib is also known as Iressa®; FEC
cefers to a combination of 5-flucrouracil, Epirubicin and Cy(:lophosl:»hamide; ACrefersto a
-combination of Adriamycin plus Cyclophosphamide; TAC refers to a FDA approved
adjuvant breast cancer regime; RADOO1 refers to 2 derivative of rapamycin; NSCLC refers

to non-small cell lung cancer; and SCLC refers to small cell Iung CANCer.



ovarian or primary peritoneal carcinoma 53. ABX +
5413 + Cisplatin AI3X: DI 5-FU 750 ng/n2 CIV x
S5cisplatin: 75 rag/n2 DI foll owed by XRT/surgery Head
wahshehigsky Cancer Um esectable | ocalized head ranmiso@ekosis?
cancer Phase || Abraxanemin conbination with 5-FU
and cisplatin.54. -. ABX + 5-FU + Cisplatin 5-FU;
012810 ny/ rds Qe hgred: Eprssmpmpiern T8bIE Ay HeC prferady anep under curve;

fol l.o d%T/sur ] gk ) -
RGBT nh T ROk SR R Boy apopy ool ket o2
dose every 2 weeks; qwik refers to a weekly dose; gwk x 3/4 refers to a weekly dose for 3
weeks with the 4" week off; gwk x 2/3 refers to a weekly dose for 2 weeks with the 3™
week off. ' |

Combination therapy ;*vith radiation therapy and surgery

[0121] Tn another aspect, the present invention provides a method of treating
proliférative disease (such as cancer) comprising a first therapy comprising administering a
* taxane (particularly nanoparticles comprising a taxane) ahd a carrier protein and a second
therapy comprising radiation and/or surgery.

[0122] ~ In some embodiments, the method comprises: a) a first therapy comprising
administering to the individual a\compo*sition comprising nanoparticles comprising an
effective amount of a taxane and a carrier protein (such as albumin) and b) a second
therapy comprising radiation therapy, surgery, or combinations thereof. In some
embodiments, the taxane is coated with the carrier protein (such as albumin). In some
embodiments, the second therapy is radiation tilerapy. In some embodiments, the second
 therapy is surgery. '

[0123] In some embodiments, the method comprises a) a first therapy comprising
administering to the individual a composition comprising nanoparticles comprising
paclitaxel and an albumin; and b) a second therapy comprising radiation therapy, surgery,
or combinations thereof. In some embodiments, the second thérapy is radiation therapy. In
some embodiments, the second therapy is surgery. In some ezﬁbodiments, the
paclitaxel/albumin nanoparticles have an average diameter of no grcafer than about 200
nm. - In some embodiments, the paclitaxel/albumin nanoparticle composition is ‘
substantially free (such as free) of surfactant (such as Cremophor). In some embodiments,
the weight ratio of the albumin to paclitaxel in the composition is about 18:1 or less, such
as about 9:1 or less. In some embodiments, the paclitaxel is coated with albumin. In some
embodiments, the paclitaxel/albmﬁin nanoparticles have-an average diameter of no greater
than about 200 nm and the paclitaxel/albumin composition is substantially free tsuch as

" free) of surfactant (such as Cremophor). In some embodiments, the paclitaxel/albumin
nanoparticles have an average diameter of no greater than about 200 nm and the paclitaxel
is coated with albumin. In some embodiments, the nanoparticle composition is

Abraxane™. -
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Phase 111 5-FU and cisplatin with or w thout
Abr axanem 55.. ABX + Cetuximab Head and Neck Cancer
Phase Il nulticenter trial of AbraxaneTMin

pfddg on with cetindmab in 1st |ine treabgeuk2006/006167
((Iiocalfb'a advanced or netastatic head and neck cancer

[0125} 40 %?@ﬁ%&qf@%a&ﬁ%%m&%ﬁa@%g@w the
radiatlon anM/%Ir Qur!gery %{'chhg %.dl&ﬁ:ﬁ%&/ﬂr surgery, or concurrent with the radiation
and/or surgery. For example, the administration of the nanoparticle composmon may
precede or follow the radiation and/or surgery therapy by intervals ranging ; from mmutes o
weeks. In some embodiments, the time period between the first and the second therapy is
such that the taxane and the radiation/surgery would still be able to exert an advantageously
combined effect on the cell. For example, the taxane (such as paclitaxe]) in the
nanopatticle composmon may be administered less than about any of 1, 3,6,9,12, 18, 24,
48, 60, 72, 84, 96, 108, 120 hours prior to the radiation and/or surgery. In some
embodiments, the nanoparticle composition is administered less than about 9 hours prior to
the radiation and/surgery. Tn some embodiments, the nanoparticle composition is
administered less than about any of 1,2,3,4,5,6,7,8,9, ot 10 days prior to the
radiation/surgery. In some embodiments, the taxane (such as paclitaxel) in the nanoparticle
composition is administered less than about any of 1, 3, 6, 9,12, 18, 24, 48, 60, 72, 84, 96,
108, or 120 hours after the radiation and/or surgery. In some embodiments, it may be
desirable to extend the time period for treatment significantly, where several days to several
weeks lapse between the two therapies. “

[e125] Radiation contemplated herein includes, for example, yrays, X-rays
(external beam), and the directed delivery of radioisotopes to tumor cells. Other forms of
DNA damaging factors are also contemplated such as mlcrowaves and UV frradiation are
also contemplated. Radiation may be givenin a smgle dose or in a series of small doses in
4 dose-fractionated schedule. The amount of radiation contemplated herein ranges from
about 1 to about 100 Gy, including, for example, about 5 to about 80, about 10 to about 50
Gy, or about 10 Gy. The total dose may be applied in a fractioned regime. Por example,
the regime may comprise fractionated individual doses of 2 Gy. Dosage ranges for
radioisotopes vary widely, and depends on the half-life of the isotope and the strength and
type of radiation emitted.

[0126] When the radiation comprises use of radioactive isotopes, the isotope may
be conjugated to a targeting agent, such as a therapeutic antibody, which carries the
radmnucleotlde to the target tissue. Suitable radioactive 1sotopes inchide, but are not

211 14

Yimited to, astatine carbon, Lchromium, Schlorine, ° 11011 R eobalt, ct:vpper67 52Ey,

1]] 59: 86
3

sallium?’, *hydrogen, iodine'?, iodine'*", indium ", ~“ion, 25 hosphorus, thenium

. . . 9G
"Sgefenium, > sulphur, technicium ™ and/or yttnum .

46



Abraxanem in Advanced Solid Tunors 57. ABX +
Satraplatin Solid Tunors Phase | trial of Abraxanem
and Satraplatin 58, ABX + Ceneitabine ABX: 180, 220, .
W‘éghg/idé 8. 340 mg/ n2 qg3wk Gentitabi ne: 1000ngfoRDs20aerehe167
anced Solid Tunors Phase | Trial of AbraxaneTM
in conmbination with Gentitabine 59, ﬁﬁ-" CGefitinib
[0127]ABX:  10@omg pmb@fW@e&ts .Fnaugh radiation 1s applied to the individual so as to

allow reduction of the normal dose of the taxane (such as paclitaxel) in the 11anoparticle
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 embodiments, enough
taxane in the nanoparticle composition is administered so as to allow reduction of the
normal dose of the radiation required to effect the same degree of treatment by at Teast
about any of 5%, 10%, 20%, 30%, 50%, 60%, 70%, 80%, 90%, or more. In some
embodiments, the dose of both the taxane (such as paclitaxel) in the nanoparticle
composition and the radiation are reduced as compared to fche corresponding normal dose
- of each when used alone. | | .
[0128] ‘In some embodiments, the combination of administration of the nanoparticle
composition and the radiation therapy produce supra—-additive effect. In some
. embodiments, the taxane (such as paclitaxel) in the nanoparticle composition is
administered once at the dose of 90 mg/kg, and the radiation is applied five times at 80 Gy
daily. '
[0129] Sufgery 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 ﬁlmor. In addition to tumor resection, treatmeht by
surgery includes laser surgery, crybsurgery, electrosurgery, and micropically controlled
surgery (Mohs surgery). Removal of superficial surgery, precancers, or normal tissues are
also contemplated.
[0130] The radiation therapy and/dr surgery may be carried out in addition to 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.
Alternati vely, the individual may first be treated with radiation therapy and/or surgéry,
which is then followed by the administration of a nanoparticle composition and at least one
other chemotherapeuﬁc agent. Other combinations are also contemplated.
[0131] = Administration of nanoparticle compositions disclosed above in conjunction
with administration of chemotherapeutic agent is equally applicable to those in cbnjunction
with radiation fherapy and/or _sutgery.
[0132] In some embodiments, the nanoparticle composition of the taxane and/or the
chemotherapeutic agent is administered in conjunction with radiation according to any of

the dosing regimes described in Table 2.

47



Gefitinib starting at 1000 ni [
g/d x 2 Advanced Sol
Tunors Phase | dose escal ati on study of gelitini bI v

- chenopsensitization pul se given prior to weekly

WC@&BWTM 60. ABX + .Avastin(r) MetastatPCr/usz006/006167
anona - Phase || study of AbraxaneTM and
Avastin(r) in netastatjic nel ang '

[013Avast i rigrspme MabodBRHS, thernip R ARG RE AL oF ﬁ?ﬁi@%ﬁnsf%c man
indivatual eh AR H rRARLESY SR big Mg Weheinotvidy o
composition comprising nanoparticles comprising taxane (such as paclitaxel) and an
albumin; and b) a second therapy comprising radiation as providéd in Rows 1 to 5 in Table
2. Tn some embodiments, the administration of the nanopérticle composition and the |
chemotherapeutic agent may be any of the dosing regimes as indicated in Rows 1to5in
Table 2. |
[0134] In some embodiments, there is provided a method of treating head and neck
cancer in an individual comprises a) a first therapy comprising administering to the
individual a composition comprising nanoparticles comprising taxane (such as paclitaxel)
and an albumin; and b) a second therapy compriéing radjation as provided in Rows 6 to 9 in
Table 2. Tn some embodiments, the administration of the nanoparticle composition and the
chemotherapeutic agent may be any of the dosing regimes as indicated in Rows 6to9in
Table 2.
[0135] n some embodiments, there is provided a method of treating pancreatic
cancer in an individual comprises a) & fixst therapy comprising administering to the
mdividual a composition. corriprising nanopariicles comprising taxane (sucﬁ as paclitaxel)
"and an albumin; and b) a second therapy comprising radiation as provided in Row 10 \in
Table 2. In some embodiments, the administration of the nanoparticle composition and the
chemotherapeutic agent may be the dosing regimes as indicated in Row 10 in Table 2.
101306} 1n some embodiments, there is provided a method of treating gastric
malignancies in an individual comprisés a) a first therapy comprising administering to the
individual a composition comprising nanoparticles comprising taxane (such as paclitaxel)
and an albumin; and b) a second therapy comprising radiation as provided in Row 11 in
Table 2. In some embodiments, the administration of the nanoparticle composition and the

chemotherapeuti_c agent may be the dosing regimes as indicated in Row1l in Table 2.

TABLE 2
Row Cormbination Regime/Dosage Study therapy Protocel title
No. type
Phase VI trial of
1 o NSCLC | Abraxene™ combined
adiation o .
with radjation
Phase VI tridl of
ABX + - T™
2 | Carboplatin+ NSCLC Abraxane™ and
e carboplatin combined
Radiation ! .
with radiation,
3 ABX + 1 cycle ABX/Carbo induction NSCLC Phase II chemoradiation
IV R

48



WO 2006/ 089290 2006/ 089290 PCTI US20061006167 Row No.
Combi nati on Regi ne/ Dosage Study therapy type Protocol
title 62. ABX + Carboplatin Metastatic Ml anona

WOEE(?%QQZM st udy of AbraxaneTM and car bopl at iPOTIUS2006/006167
astatic nelanoma 63.

ABX + Sorafenib +

Row Combination Regime/Dosage Study therapy Protocol title
No. _ type
Carboplatin+ | followed by ' in NSCLC
Radiation
2 or 3 times weekly pulse ABX
+ radiation
Abraxane™
ABX + /carboplatin induction
) followed by
4 Caézg?i;tm * NSCLC Abraxane™ + radiation
aton in stage TIT A&B PS2
NSCLC patients
ABX + ABX qwk + carbo + radiation
5 Carboplatin + | followed by NSCLC Phase I study
Radiation ABX g3wlc + carbo ' _
; Abraxane™ as a
6 RA?jXﬁ-l- NI:;I;??L‘:ESE: radiosensitizer in head
adianon * and neck cancer
ABX + Head and -Phasel/IT Abraxane™
7 Cetuximab + Neck Cancer in combination with
Radiation cetuximab and radiation
.o 2 Phase VI study of
Invf;cl cfg:};bfffulé ir;g!m induction chemotherapy
ABX | ' with Abraxane™ and
Carboplatin + followed by ) carboplatin followed by
opiaiin . FHead and concomitant
B 5FU+ Concurrent chemnoradiation: .
2 Neck Cancer fluorouracil,
Hydroxyurea + | ABX: 100 mg/m hydroxyurca
Radiation. | 5 gry. 600 mg/m? Abraxane™ and IMRT
. for locally advanced
hydroxyurea: 5000 mg BID head and neck cancers
ABX: 20-50 mg/m® qwk x 7 Phase I trial of
A
| dose escalation Abr?ml?e w
ABX + Localiy coinbination with
9 Carboplatin + | Eribitux®: 400 mg/m” day 7, Advanced carboplatin, cetuximab
Erbitux® + | 250 mg/m® qwk x 7 Head and and IMRT in locally
Radiation . . _ Neck Cancer | advanced squamous cell
Carbo: AUC= 1.5 qwkx 7 cancer of the head and
MRT neck
A randormized phase 1T
tria} of weekly
ABX + Pancreatic gemcitabine,
10 Gemcitabine + | gwk Cancer Abraxane™, and
Radiation external irradiation for
locally advanced
pancreatic cancer
Phase I/ combination
of Abraxane™/cisplatin
11 Cﬁz; + Gastric and radiation for
Ralglia fion Malignancies patients with resected
gastric/GEJ
malignancies.
013 Tn some embodintents, the invention provides pharmaceutical com ositions
P P D

comprising nanoparticles comprising a taxane (such as paclitaxel) and a carrier protein
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Car bopl atin ABX: gwk Sorafenib: D24 9 Carbo: Al =

_ : . AIJC =6
D Metastatic Melanona Phase Il study of Abraxanem
in conbination with carboplatin and sorafenib in

netastatic mel anoma 64. ABX + -Capeci [
wo TELAsL At | . peci t abi N@CT/US2006/006167
RPAEEE i ¢ Col orectal Cancer (after failure of

oxal i pl ati n- based therapy and irinotecan- based
(sucH Refiaivih) Bhassn ik taatmadnt of a Pioliforattis Fisepss (such as cancer),

wherein said use comprises a second therapy comprsing radiation therapy, surgery, or

combinations thereof,

Metronomic therapy _
[0138] The invention also provides metronomic therapy rogime. 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 a mefronomic dosing regime. The methods are applicable to methods
of treatment, delaying development, and other clinical settings and configurations described
herein. For example, in some embodiments, the methods are useful for treatment of
proliferative diseases (such as cancer). |

[0139} “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 (hereinafcef also referred to as a “standard MTD
schedule” or a “standard MTD regime”). In metronomic dosing, the same, lower, or higher
carnulative 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 extendi'ﬁg the
‘ime frame and/or frequency duting 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.

[0140] In some embodiments, there is provided a method of administering a
composition comprising nanoparticles comprisiﬁg 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 embodiments,
there is provided a method of administering a composition comprising nanoparticles
comprising paclitaxel and an atbumin, 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.
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Pog?!nation with Xeloda(r) for previously treated
6r53 ] Zgg( with advance or netastatic colorectal cancer
. + CGentitabi ne Wekly Pancreatic- Cancer Phase

ol o, /27 XTI corbineon 1 gkt
vs Gem Pancreatic Cancer - PhS;(eJrLSergl |t gtb:r gf' B sem

[01411N Pangy &add antediroats, the dosing of the taxand {(such as llaa%ﬁta%élﬁ B the
nanoparticle composition per administration 1s less than abbut any of 1%, 2%, 3&, 4%, 5%,
6%, 1%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 18%, 20%, 22%, 24%, or 25% of the
MTD for the same taxanc (such as paclitaxel) in the same formulation following a given
traditional dosing schedule. Traditional dosing schedule refers to the dosing schedule that
is generally established in a clinical setting. For example, the tradition dosing schedule for
" Abraxanc™ is a three-weekly schedule, i.e., administering the composition every three
weeks. .
[0142] In some embodiments, the dosing of the taxane (such as paclitaxel) per
administration is between about 0.25% to about 25% of the corresponding MTD value,
including for exémple 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 0.25% to about 25%, of the
corresponding MTD value. 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 me/m’.
[0143] ' fn some embodiments, there is provided a method of administering a
composition comprising nanoparticles comprising a taxane and a cartier 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 25
mg/m’. In some embodiments, 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”.
[0144]} In some embodiments, the dose of the taxane (such as paclitaxel) at each
adminisiration is less than about any of2,3,4,5,6,7,8,9,10, 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 30 mg/m’, about 0.25 mg/m” to about 25 mg/m?, about
0.25 mg/m” to about 15 mg/m®, about 0.25 mg/m” to about 10 mg/m*, and about 0.25
mg/m” to about 5 mg/m’.
[0145] Dosing frequency for the taxane (such as paclitaxel) in the nanoparticle

composition includes, but is not limited to, at least about any of once 2 week, twice a week,
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67. ABX + anti- angi ogeni ¢ agents Abr axaneTm
combi ned with anti-augiogenic ' agents, e.g.
Avast i n(r) 68. ABX + proteasone inhibitors

(@g %g? TM conbi ned with proteasone inhi bipor/BS2085/096167 .
ca ry 69. ABX + EGFR inhibitors . r., , ,, . A

nr AbraxaneTM conbined with EGFR i nhibitors, e.g.
threF sineewa(ce), four times a week, five times a week, six times a week, or daily.

Typically, the interval between each admmlstratlon is less than about a week, such as less
than about any of 6, 5, 4,3, 2, or 1 day. Insome embordiments, the interval between each
administration is constant. For example, the administration can be carried out daily, every
two days, cvery three days, every four days, every five days, or weekly. In some
embodiments, the administration can be carried out twice daily, three times daily, or more
frequent. '
[6146] 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, 10, 11,
12, 18, 24, 30, and 36 months. Generally, there are no breaks ih the dosing schedule.
[0147] The cumulative dose of the taxane (such as paclitaxel) administered by the

. metronomlc regime may be higher than that of the taxane administered according to a
standard MTD dosing schedule over the same time period. In some embodiments, 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 schedule over the
same time period. _
{0148} Tt is understood that the teaching provided herein is for examples only, and
that metronomic dosing regime can be routinely designed in accordance with the teachings
provided herein and based upon the individual standard MTD 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 op'timal metronomic dosing regime.
[0149] The metronomic dosing regime described herein méy be used alone as a
ireatment of a proliferative disease, or carried out ina combination therapy context, such as
the combination therapies described herein. In some embodiments, 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 invention is conducted
either at the same time as the standard MTD regime of established therapies, or between
courses of induction therapy to sustain the benefit accrued to thé individual by the
induction therapy, the intent is to continue to inhibit tumor growth while not unduly

compromising the individual’s health or the individual’s ability to withstand the next
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wherein said composition is administered to an individual via a metropomic dosing regine,

such as the dosing regime described herein.

Other aspects of the invention

[0158] In another aspects, there are provided methods of treating proliferative
diseases comprising administering a composition comprising nanoparticles comprising 2
taxane (including pacltiaxel, docetaxel, or ortataxel) and a carrier protein (such as
albumin). In some embodiments, there is provided 2 method of treating cancer comprising
administering a composition comprising nanoparticles coﬁqpﬁsmg ortataxel and a carrier
protein (such as atbumin).

[0159] ~ Insome embodiments, there is provided methods of treating proliferative
diseases comprising administering a composition compsising nanop articles comprising 2
thiocolchicine or its derivative (such as dimeric thiocolchicine) and a carrier protein {such
as albumin). In some embodiments, there is provided a method of treating cancer
comprising administering a composition comprising nanoparticles comprising dimeric
colohicines and a carrier protein (such as albumin). In some embodiments, the nanoparticle
comnposition is any of (and in some embodiments selected from the group consisting of}
Nab-5404, Nab-5800, and Nab-5801.

0160} - Insome embodiments, there is provided a method of treating cancer
comprising administering 2 composition comprising nanoparticles comprising paclitaxel,

wherein the nanoparticie composition is administered according to any of the dosing .
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NSCLC Phase 1/11 trial of AbraxaneThl

combi ned with radiation. 3 ABX + 1 cycle ABX/ Carbo
| nductl on. NSCLC Phase || chenoradi ati on Row No.

i nati on Regi me/ Dosage Study thera t
Wogms ﬂﬁgzg%ar bopl atin + Radiati ony py typeTRsedieomeT

regimes described in Table 3. In some embodiments, the cancer is a Taxane refractory

and carboplatin

metastatic breast cancet.

TABLE 3
Row Coinbination Regimen/Dosage Study therapy Protocol title
MNo. : type
Phase 1l study with
5 5 " Metastatic weekly Abraxane™
1 ABX alone ABX:125 mg/m” qwik x 3/4 Breast Cancer treatment in taxane-
. refractory MBC patients
Arm 1: ABX 130 mg/m® gwk
) Metastatic 3-arm phase I trial in 1st-
2 ABX atone Arn 2: ABX 260 mgfrmi® q2wk Breast Cancer | line Her-2- MBC patients.
Arm 3: ABX 260 mgfm® g3wk
Phase I Controlled,
Randomized, Open Label
Study to Evaluate the
Efficacy and Safety of
1 260 *
ABX alone ABX: 260 mg/m” 3wk M . Capxol (a Cremophor-
efastaiic .
-3 vs Breast Cancer Free Nanopariicle
{Capxol) Taxol: '75 3 v prea Paclitaxef) and
axol: 175 mg/m” g3w cremophor-formulated
' paclitaxel injection in
Patient with Metastatic
Breast Cancer
_ Arm 1: ABX weekly 3-arm phase II trial in 1st-
. Metastatic fine and 2nd-line MBC,
4 ABX alone Arm 2; ABX g3wk Breast Cancer with biological correlates
Arm 3: Taxol weekly analysis
Phase i1 trial of
~ negadjuvant
Stage TTA, 1IB, chemotherz_tpy (NC’_I' Y with
ITTA. TIIB and panoparticle pachitaxel
3. ABX alone ABX: 300 mg/m* q3wk TV breast (ABI-007, Abraxane) in
cancer women with clinical stage
LA, [IB, 1A, HIB and IV
{with intact primary)
breast cancers
. 1st-line " Phase UII study of
4. ABX alone ABX: 125 mg/m® qwk x 3/4 advanced Abraxane monotherapy in
‘ ) NSCLC 1st-line advanced NSCLC
ABX alone ABYX 260 mg/m? ] } Phase 11 ABX mono in
7. . 1st-line NSCLC * 1st-tine NSCLC
qlwk .
Arm |: ABX g3wk Phase 11 study of
" Abraxane monotherapy in
8. ABXalone | Arm2: ABX qwk 2 line NSCLC fhmﬂwagw
Doses TBD
ABX: 100mg/m® qwk Randomized phase IT
study Abraxane™ weekly
9. ABX alone Vs Prostate Cancer X
vs every three weels in
ABX: 260 mgfm® q3wk front line HRP
: . Phase I ABX in 1st-line
10. ABX alone ABX qwle - Prostate Cancer prostate cancer
. 2 .
11. ABX alone ABX: 150 mg/m’ qwk x 3/4 for 2 Prostate Cancer Phase 11 neoadjuvant
cyeles study
12. | ABXalone ABX: 100 mg/m® qwk (no break) Prostate Cancer Phase 11 ABX 100 mg
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followed by 2 or 3 tinmes weeld 7 lati

_ y pul se ABX + radi a

in NSCLC 4 ABX + Carboplatin + Radiation NSCLICtlon
Abr axaneTM / car bopl atin i nduction fol | owed by

Abraxane TM + radi ation in
w /489290 stage |1l A&B P52
PaLee 5 ABX + Carboplatin + Radiation ABI)’?%%ZG‘FOMIM

carbo + radiation followed by ABX gq3wk +. carbo NSCLEC—

Row n@n %mlﬁon Udy Regimen/Dosage Study therapy Protoce] title
No. : type
‘ : . . weekly no break
ABX: 100 mgfor {previously
. treated) . Phase II previously treated
. Malignant .
13. ABX alone ABX: 150 mg!m2 (untreated) Melanoma and vnireaied me'taﬂatm
. melanoma pattents
qwk x 3/4
, % Phase I study of ABX in
ABX: 125 mg/m Carcinoma of treatment of persistent or
14. ABX alone h . i ot of th
gork x 3/4 the cervix recurrent ca1c1raomao the
CEFVEX
Phase H study of
15. ABX alone Ovarian Cancer Abraxane for ireatmenl of
advanced ovarian cancer
(3"" line)
Phase II single treatment
ABX alone ‘ non-hematologic use of ABI-007 for the
16. malionancies treatment of non-
(ABL-007) . - &h hematologic malignancies.
' Compassionate use
Nanoparticle compositions
[0161] The nanoparticle compositions described herein comprise nancp articles

comprising (in various embodiments consisting essentially of) a taxane (such as paclitaxel)
and a carrier 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.S. 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. |
[0162] Tn some embodiments, the compdsi’cion comprises nanoparticles with an
averags or mear diameter of no greater than about 1000 nanometers (nm), such as no
greater than about any of 900, 800, 700, 600, 500, 400, 300, 200, and 100 nm. In some
embodiments, the average or mean diameters of the nanoparticles is no greater than about
200 nm. In some embodiments, the average or mean diameters of the nanoparticles 1s no
greater than about 150 nm. In some embodiments, the average or mean diameters of the
nanoparticles is no greater than about 100 nm. In some embodiments, the average or mean
diameter of the nanoparticles is about 20 to about 400 nm. In some embodiments, the
average or mean diameter of the nanopartlcles is about 40 to about 200 nm. In some
embodiments, the nanoparticles are sterile- filterable. '
[0163] The nanoparticles described herein may be present in a dry fonnulatl on
(such as lyophilized composition) or suspended in a biocompatible medium. Suitable

biocompatible media include, but are not limited to, water, buffered aqueous media, saline,
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6 ABX + Radi ation Head and Neck Cancer Abraxanerd as
a radi osensitizer in head and neck cancer 7 ABX +
gek;t uxi ma_kl)_ + Radi ﬁ%l on Head and Neck Cancer Phasel /||
raxaneTmin conbi nation with ceti odmab a '
WO 2404/U%°Bn 8 ABX + Carboplatin + 5-FU + wd?g:f%sf{ggmgﬁm
Radi ati on :
buffered saline, optionally buffered solutions of amino acids, optionally buffered solutions

of proteins, optionally buffered solutions of sugars, optionally buffered solutions of
vitamins, optionally buffered sdlutions of éynthetic polymers, lipid-containing emulsions,

* and the like. o |

[0164] The term “proteins” refers to poiypeptides 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 béen modified naturally or by intervention;
for examﬁle, disulfide bond formation, glycosylation, lipidation, aéetylaﬁon,
phosphorylation, or any other manipulation or modification. Also included within this term -
are, for example, polypeptides containing one or more analogs of an amino acid (including,
for example, unnatural amino acids, etc.), as well as other modifications known in the art.
The proteins described herein may be naturally occurring, i.e., obtained‘ or derived from a
natural source (such as blood), or synthesized (such as chemically synthesized or by
synthesized by recombinant DNA techniques).

[0165] Examples of suitable cartier proteins include proteins normally found in
blood or plasma, Whibh include, but are not limited to, albumin, immunoglobulin including
IgA, lipoproteins, apolipoprotein B, alpha-acid glycoprotein, beta-2-macroglobulin,
thyroglobulin, transferin, fibronectin, factor VII, factor V11, factor IX, factor X, and the
like. In some embodiments, the carrier protein is non-blood protein, such as casein, o-
lactalbumin, and B-lactoglobulin. The carrier proteins may either be natural in origin or
synthetically preparcd. In some embodiments, the pharmaceutically accéptable carrier
comprises albumin, such as human seruni albumin. Human serum albumin (HSA)is a
highly soluble globular protein of M; 65K and consists of 585 amino acids. HSA is the
most abundant protein in the plasma and accounts for 70-80 % of the colloid osmotic
pressure of human plasma. The amino acid sequence of HSA contains a total of 17
disulphide bridges, one free thiol-(Cys 34), and a single tryptophan (Trp 214). Intravenous
ase of HSA solution has been indicated for the prevention and treatment of hypovolumic
shock (see, e.g., Tullis, JAMA, 237, 355-360, 460-463, (1977)) and Houser et al., Surgery,
Gymecology and Obstetrics, 150, 811-816 (1980)) and in conjunction with exchange
transfusion in the treatment of neonatal hyperbilirubinemia (see, e.g., Finlayson, Seminars
in Thrombosis and Hemostasis, 6, 85-120, (1980)). Other albumins are contemplated,

such as bovine serum albumin. Use of such non-human albumins could be appropriate, for
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WOCI\ZIEO%%S% cer Phase I/11 study of induction PCT/US2006/006167
erapy wth Abraxancl em and carbopl atin

examfﬁg; ﬁ&n&ﬁag&]s%%gwﬁeggéogl%ggogg{%%l W@g%&‘géﬂge At as the
Veter%g%k%{c? c%@gsﬁ fg%%t%ﬁq(ﬁﬁ%?l n@'nﬂ"é]' c%gf@;@gbl tux(r) +

[016 r | bit lllﬁﬁnan‘k@ﬂurﬂ@bmﬂlm(ﬁsm hagﬁmltmgyhy@?%%pe;cald%g%gs (a
total Nﬁ@ght@gz}@gy a01dsx o o o@gnou% i %laci 3¢ VARG e dTe Ay et of
taxanes, especially neutral and negatively charged hydrophobic compounds (Goodman et
al., The Pharmacological Basis of T herapeutics, 9™ ed, McGraw-Hill New York (1 996}).
Two high affinity binding sites have been proposed in subdomains IIA and THA of HSA,

* which are highly elongated hydrophobic pockets with charged lysine and arginine residues
near the surface which function as attachment points for polar ligand features (see, e.2.,
Fehske et al., Biochem. Pkarmcol 30, 687-92 (198a), Vorum, Dan. Med. Bull., 46,379-99
(1999), Kragh-Hansen, Dan. Med. Bull., 1441, 131-40 (1990), Curry of al., Nat. Struct.
Biol, 5, 827-35 (1998), Sugio et al,, Protein. Eng., 12, 439-46 (1999), He et al., Nature,
358, 209-15 (199b), and Carter et al., Ady. Protein. Chem., 45, 153-203 (1994)). Paclitaxel
and propofol bave been shown to bind HSA (ses, é.g., Paal et al., Eur. J. Biochem., 268(7),
2187-91 (200a), Purcell et al., Biochim. Biophys. Acta, 1478(a}, 61-8 (2000), Altmayer et
al., Arzneimittelforschung, 45, 1053-6 (1995), and Garrido et ai., Rev. Esp. Anestestiol.
Reanim., 41, 308-12 (1994)). Tn addition, docetaxel has been shown lo bind to human
plasma proteins (see, e.g., Urien ef al., Invest. New Drugs, 14(b), 147-51 (1996)).

[0167] The carrier protein (such ras albumin) in the composition generally serves as
a carrier for the taxane, i.e., the carrier proteiﬁ in the composition makes the taxane more
readily suspendable in an aqueous medium or helps maintain the suspension as compared
to compositions not compnsmg a carrier protein. This can avoid the use of toxic solvents
or surfactants) for solubilizing the taxane, and thereby can reduce one or More side effects
of admm}stranon of the taxane into an individual (such as a human). Thus, in some '
embodlments the composition described heremn is substantially free (such as free) of
surfactants, such as Cremophor (including Cremophor EL® (BASF)) In some
embodiments, the nanoparticle composition is substantl ally 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 nanopatticle composition is
administered to the individual.

[0168] The amount of carrier protein in the composition described herein will vary
depending on other components in the composition. In some embodiments, the

composition comprises a carrier protein in an amount that is sufficient to stabilize the
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(sucﬁ%s a staiale suspension of nanoparticles). .In some embodiments, the carrier protein is
in an amount that reduces the sedimentation rate of the taxane in an aqueous mediwm. For
particle-containing composmons fhe amount of the carrier protein also depends on the size
and density of nanoparticles of the taxane.

[0169] 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, 0.2,025,05,1,2,3,4,5,6,7,8,9,
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 7
temperature (such as 20-25 °C) or refrigerated conditions (such as 4 °C)). For example, 2
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 fifteen 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.

[06170] Tn some embodiments, the carrier protein. is present in an amoﬁnt that is
sufficient to stabilizé 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 50 mg/ml, about 0.1 to about 20
mg/ml, about 1 to about 10 mg/ml, about 2 mg/ml to about 8 mg/ml, about 4 tb about 6
mg/ml, about 5 mg /ml. In some embodiments, the concentration of the taxane is at least -
about any of 1.3 mg/ml, 1.5 mg/ml, 2 mg/ml, 3 mg/mi, 4 mg/ml, 5 mg/ml, 6 mg/ml, 7
mg/ml, 8 mg/ml, 9 mg/ml, 10 mg/ml, 15 mg/ml, 20 mg/ml, 25 mg/ml, 30 mg/ml, 40 mg/ml,
and 50 mg/ml. In some embodiments, the carrier protein is present in an amount that
avoids use of surfactants (such as Cremophor), so that the composition is free or
substantially free of surfactant (such as Cremophor).

[0171] In some embodiments, the composition, in liquid 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% (w/v), about 20% (w/v), about 30% (w/v), about 40% (w/v), or about 50%
(w/v)) of carrier protein. In some embodiments, the composition, in liquid form, comprises

about 0.5% to about 5% (w/v) of carrier protein.
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mlyptgio ptag 1tg}|cel,t dotctletgxel, and ortataxel. In some embodiments, the kit comprises
nanoparticles comprising a) a composition comprising nanoparticles comprising paclitaxel
and an albumin (such as AbraxaneTM), 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 the effective freatment of
a proliferative disease (such as cancer).

[0184] Tn some embodiments, the kit comprises a) a composition comprising
nanoparticles comprising a taxane and a carrier pr_otein (such as albumnin), b) a composition
comprising nanoparticles comprising at least one other chemotherapeutic agent and a
carrier protein (such as albumin), and c) instructions for administering the nanoparticle
compositions simultaneously and/or sequentially, for treatment of a proliferative disease

(such as cancer). In some embodiments, the kit comprises nanoparticles comprising a) a
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adminjétefing fhe nanoparticle compositions sifnultailcoﬁsly and/or sec-lueritially, for the
effective treatment of a proliferative disease (such as cancer).

[0185] The nanoparticles and the chemotherapeutic agents can be present in
separate containers or in a single container. Itis understood that the kit may comprise one
distinct composition of two or more compositions wherein one composition comprises
nanoparticles and one composition comprises a chemotherapeutic agent.

[0186] ., | The kits of the invention are in. suitable packaging. Suitable packaging
include, but is not limited to, vials, bottles, jars, flexible packaging (€.g., seled Mylar or
plastic bags), and the like. Kits may optionally provide additional components such-as
buffers and interpretative information. | -
[0187] The instructions relating to the use of the nanoparticle compositions
generally include information as o dosage, dosing schedule, and route of administration for
the intended treatment. The containers méy be unit doses, bulk packages (e.£., multi-dose
paékages) or sub-unit 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, 9 months, or more.
Kits' may also include multiple unit doses of the taxane and pharrhaceutical compositions
and instructions for use and packaged in quantities sufficient for storage and use in
pharmacies, for example, hospital pharmacies and compounding pharmacies.

[0188] . Those skilled in the art will recognize that several variations are possible
within the scope and spirit of this invention. The invention will now be described in
greater detail By reference to the following pon-limiting examples. The following
examples further illusiraie the invention but, of course, should not be construed as in any

way limiting its scope.

- EXAMPLES
Example 1. Improved response and reduced toxicities for Abraxane™ compared to

Taxol® in a Phase III study of Abraxane™ given every three weeks.
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[0190] ABI-007 (Abraxane™), the first biologically interactive albumin-bound
paclitaxel in a nanoparticle form, free of any solvent, was compared with
Cremophor®-based paclitaxel (Taxoi®) in individuals with metastatic breast cancer (MBC).
This phase I study was performed to confirm the preclinical studies demonstrating
superior efficacy and reduced toxicity of ABI-007 when compared with Taxol®.
Individuals were randomly assigned to 3-week cycles of either ABI-007 260 mg/m” (iv)
over 30 minutes without premedication (n = 229) or Taxol® 175 mg/m® IV over 3 hows
with premedication (n = 225). ABI-007 demonstrated significantly higher res;ﬁcmse rates
compared with Taxol® (33% vs. 19%; p = 0.001) and significantly longer time to fumor
progression (23.0 vs. 16.9 weeks; HR = 0.75; p = 0.006). There was a trend for longer
overall survival in individuals who received ABI-007 (65.0 vs. 55.7 weeks; p = (.374). In
" an unplanned analysis, ABI-007 improved survival in individuals receiving treatment as
second- or greater-line therapy (56.4 vs. 46.7 weeks; HR = 0.73; p = 0.024). The incidence
of grade 4 neutropenia was significantly lower in the ABI-007 group (9% vs. 22%;

p < 0.001) despite a 49% higher paclitaxel dose. Grade 3 sensory neuropathy was more
common in the ABI-007 group than in the Taxol® group (10% vs. 2%; p < 0.001) but was
easily managed and improved more rapidly (median, 22 days) than for Taxol® (median 73
daysj. No severe (gréde 3 or 4) treatment-related ﬁ&pefsensiﬁvify reactions occurred in any
of the individuals in the ABI-007 _group despite the absence of premedication and shortér
administratibﬂ'time- In contrast, grade 3 hypersensitivity reactions occurred in the Taxol®
group despite standard premedication (chest pain: 2 individuals; allergic reaction: 3
individuals). Per protocol, corticosteroids and antihistamines were not administered
routinely to individuals in the ARI-007 group; however, premedication was administered
for emesis, myalgia/ arthralgia,'or anorexia in 18 individuals (8%) in the ABI-007 group in
29 of the treatment cycles, whereas 224 individuals (>99%) in the Taxol® group received
premedication at 95% of the cycles. The only clinical chemistry value that was notably
different between the 2 treatment arms was higher serum glucose levels in the Taxol®-
treated iﬁdividuals, who also had a higher incidence of hyperglyceﬁtié reported as an AE
(adverse effects) (15 [7%] vs. 3 1%Lp= 0.003). Ovérall, ABI-007 demonstrated greater
efficacy and a favorable safety profile compared with Taxol® in this individual population.

The improved therapeutic index and elimination of the steroid premedication required for
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Example 2. Weekly AbraxaneTM in Taxane—Refractory Metasiatic Breast Cancer
Individuals ) ' _

{0191] A recent Phase II clinical study showed that weekly administration of
Abraxane™ (napnoparticle albumin-bound paclitaxel) at a do_sé of 125 mg/m?” resulted in
long-term disease control in individuals with metastatic breast cancer whose disease had
progressed while being treated with Taxol® ot Taxotere® (that is, individuals who are
taxane-refractory). ‘

10192} Abraxane™ is believed to represent the first biologically interactive
composition that exploits the receptor-mediated (gp60) pathway found to be integral to
achieving high intracellular tumor concentrations of the active ingredient - paclitaxel. The
Phase IT study included 75 individuals with taxane-refractory metastatic breast cancer.
Abraxane™ was administered weekly via 2 30-minute infusion at 125 mg/m* without
steroid/antihistamine premedication or G-CSF prophylaxis. Individuals received three
weekly doses followed by one week of rest, repeated every 28 days. Unlike Taxol® or
Taxotere®, which contain detergents that may inhibit turnor uptake, the mechanism of
action of the albumin-bound nanoparticle paclitaxel may result in improved outcoﬁics,
espec1a11y in this difficult-to-treat 1nd1v1dua1 population.

10193] Specifically, the data showed that despite this high weekly dose of 125
mg/m? in this highly pre-treated and prior taxane-exposed individual population, only 3 of
75 individuals (4%) had to discontinue Abraxane™ due to peripheral neuropathy.
“Furthermore, of those who experienced Grade 3 peripheral neuropathy, 80% were typically
able to resume treatment after a delay of only 1 or 2 weeks and continued to receive
Abraxane™ at a reduced dose for an average of 4 additional months. This rapid
jmprovement was consistent with our observation from the Phase TII tria] - that the
peripheral neuropathy induced by paclitaxel alone (i.e., without Cremophor } improves
rapidly as corapared to that induced by Taxol®. These Abraxane™ clinical trial
experiences provide the first clinical opportunity to evaluate the effects of the
chemotherapeutic agent itself, paclitaxel, from the effects from those of solvents. Based
upon both the Phase IT and TH experience, the data now suggest that the peripheral
neuropathy from Abraxane™ is not comparable to the peripheral neurop athﬁr from Taxol®

or Taxotere™ with respect to duration and impact on the individual.
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TaxolP28 8t Serd ljl&%%xl? BaSHody reQ&-RI@CUOHlY)ﬁ’.‘?éd Sty of 200 oncologists
who were asked how long they thought the peripheral neuropathy induced by Taxol® took
to improve and/or resolve: 25% reported "7-12 months” and another 23% reported "never
resolved"; for Taxotere® , the respective percentages were 29% and 7%. These data are
consistent with the statements in the Taxotere® and Taxol® package inserts.

[0195} Analysis of the Phase II data demonstrates Abraxane™ to be active in this
poor-prognosis individual population (87% visceral (lung and liver) disease, 69% >3
metastatic sites, 88% tumor growth while on taxanes), of taxane-refractory individuals with
metastatic breast cancer. Observahons included a 44% disease control in Taxotere®
refractory individuals and 39% disease control in Taxol® —refractory individuals. Of those

- individuals whose disease progressed while on Taxotere”™ alope in the metastatic setting
(n=27)a 19% response rate was noted after receiving weekly Abraxane™. Of those
individuals whose disease progressed while on Taxol® alone in the metastatic setting
(n=23) a 13% response rate was noted after receiving weekly Abraxane™:.

- [0196] Abraxanc™ was found to be well tolerated when administered weekly over
10 minutes without steroids or G-CSF prophylaxis: Grade 4 neutropenia = 3% (without
G—C‘-SF); Grade 4 anemia = 1%; no severe hypersensitivity reactions (despite absence of
premedication). In this heavily pretreated individual population, 75% of individuals were
treated at the full high dose of 125 mig/m® weekly Abraxane™, with no dose reductions due
to toxicities/adverse events. Of the individuals who develdped grade 3 sensory neuropathy,
77% were able to restart Abraxane™ af a reduced dose (75-100 mg/m?) and received a
mean of 12.2 (range, 1-28) additional doses of Abraxane™. It was remarkable to note that
of these individuals who resumed Abraxane™, 80% (8 of 10) were able to restart the drug
within 14 days after improvement of neuropathy to Grade 1 or 2. These results support the
observations in the pivotal Phase III trial of 260 mg/m® Abraxane™ administered every 3
weeks, in which rapid improvement of neuropathy (median of 22 days) was also noted. -
Taken together these two clinical trials suggest when paclitaxel is given alone, the
neuropathy which occurs appears to be short-lived and is easily managed.

[0197] Abraxanc™ utilizes the gp60 receptor based pathway on the microvessel
endothelial cells to trahSport the albumin-paclitaxel complex out of the blood vessel and
into the tumor interstitiom, and it has been shown that Taxol® was not transported by this
mechanism. Furthermore, an albumin-binding protein, SPARC, was over-expressed in

breast tumors and may play a role in the increased intra-tumoral accumulation of
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Abrgzane™h oHie m‘ppqs%mé@qamsgp suggested that once in the tumor interstitivim, the

albumin-paclitaxel complex would bind to SPARC that was present on the tumor cell
surface and be rapidly internalized into the tumor cell by 2 non-lysosomal mechanism.
[0198] In addition, the surfactants/solvents commonly used in cﬁrrent taxane
formulations such as Cremophor®, Tween® 80 and TPGS, stmngiy inhibit the binding of
paclitaxel to albumin, thereby limiting transendothelial fransport. Additional data
presented showed é sfaﬁstically improved efficacy of Abraxane™ over Taxotere® in the
MX-1 mammary breast carcinoma xenograft at equal dose.

[0199] In conclusion, 75% of individuals were treated at full high dose with no dose
reductions. Data indicate rapid improvement of peripheral neuropathy when nanoparticle
albumin-bound paclitaxel is administered alone, without the solvent Cremophor®.
Additional data provide increased evidence that mechanism of action may play important

role in enhancing individual outcomes.

Example 3. Abraxane™ (ABI-007) acts synergistically with targeted antiangiogenic
pro-apoptotic peptides (HKP) in MDA-MB-~435 human tumor xenografts.

[0200] The antiangiogenic activity of small synthetic pro-apoptotic peptides
composed of two functional domains, one ta:rgeting the CD13 receptors (aminopeptidase N}
on tumor microvessels and the other disrupting the mitochondrial membrane following
internalization have previously been reported. See Nat Med. 1999 Sep; 5(9):1032-8. A
second generation djmeric'peptidé, CNGRC-GG-(KLAKLAX),, named HKP (Hunter
Kilier Peptide) was found to have improved antitumor activity. Since anti-angio genic
agents such as Avastin® exhibit synergism in combination with cytotoxic agents such as 5-
fluorouracil, we evaluated the combination of the antiangiogenic HKP with Abraxane™
(ABI-007), an albumin nanoparticle paclitaxel that is transported by the gp60 receptor in -
vascular endothelium (Desai, SABCS 2003), in MDA-MB-435 human breast tumor
xenografts.

[0201] Methods: MDA-MB-435 human tumor xenografts were established at an
average tumor volume of 100 mm’, mice were randomized into groups of 12-13 animals
an_d treated with HKP, Abraxane™, or HEP and Abraxane™. HKP was delivered i.v.
(250 ug), once a week, for 16 weeks. Abraxane™ was administered i.v., daily for 5 days at
10 mg/kg/day only for the first week of treatment. The Abraxane™ dose used was
substantially below its MTD (30 mg/kg/day, qd x 5) to prevent the tumor from complete
regression so effect of HKP could be noted.
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significant reduction in tumor volume compared to monotherapy of either agent alone. Our
results suggest that the combination of Abraxane™ with anfiangiogenic agents such as

HKPs or perhaps Avastin® may be beneficial.

Example 4. Metronomic ABI-007 Therapy: Antiangiogenic and Antitﬁmor Activity of
a Nanoparticle Albumin-bound Paclitaxel

Example 4a

[0204} Methods: The antiangiogenic activity of ABI-007 was assessed by the rat
aortic ring, human umbilical vein endothelial cell (HUVEC) proliferaiion and tube
formation assays. Optimal dose of ABI-007 for metronomic therapy was determined by
measuring the levels of circulating endothelial progenitors (CEPs) in peripheral blood of
Ralb/c non-tumor bearing mice (n=5/ eroup; dosing: 1-30 mg/kg, i.p, gd x 7) with flow
cytometry (Shéked et al., Cancer Cell, 7:101-111 (2005)). Subsequently, the antitumor
effects of metronomic (qd; i.p.) and MTD (gd x 5, 1 cyele; i.v.) ABI-007 and Taxol® were
evaluated and compared in SCID mice bearing huraan MDA-MD-231 breast and PC3
prostate cancer xenografts. 7

[0205]  Results: ABL-007 at 5 nM significantly (p < 0.05) inhibited rat aortic
microvessel outgrowth, human endothelial cell proliferation and tube formation by 53%,
24%, and 75%, respectively. The optimal dose of ABI-007 for metronomic therapy was
observed to be 6-10 mg/kg based on CEP measurements. Metronomic ABI-007 (6 mg/kg)
but not Taxol® (1.3 mg/kg) significantly (p < 0.05) suppressed tumor growth in both
xenograft models. Neither ABI-007 nor Taxol® administered metronomically induced any
- weight loss. Althongh MTD ABI-007 (30 mg/kg) inhibited tumnor growth more effectively
than MTD Taxol® (13 mg/kg), significant weight loss was noted with the former.
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Taxotere(r) are ongoi ng. Exanple 8. A Nanoparticle
Al bum n Bound Thi ocol chi ci ne di ner (nab-5404) wth
Dual Mechani sms of Action on Tubulin and
nerase-1: Evaluation of In vitro andpdiusshosmosis?
WOA?@F ?ﬁy [0231] Met hods: 1DN5404 was tested for
cytotoxic activity using the MCF7-S breast carcinom
and its multidrug resistant variant, MCF7-R (pgp+).
[023I71$ cytInﬂmg@ﬂtqrtb@@uﬁﬁ%@d&é%essed agai nst the NCl - 60
Pham .u:n t .r‘%‘ i llgt“deEI. |3e nangfartl le bum n
) s MLdSt er e %‘%g
ﬁg%%aéeh%ydﬁ es, tolﬁéac\% r‘?l%ce |rryf)l ant ef*%¥°¢; Ca n
' A2 ovarian tunor| xenograft. [3232] Resul ts. Agaj nst
MCF7 cell lines, the parent conpound, col chicine
denonstrated tunor O\Mhﬁél phibi{tion with the | GO0
{:50% Qe % hcentration) for
iﬁ%&%ﬁt{)ﬁﬂgﬁnwmcs ? ? A Oﬁ(ﬁgwe- resi stant variant
MCF7- R denonstrat.e I 0 of 66 8.6 nM
approximately a 17-fo| d increas¢ due to drug
resi stance. ] DN5404, denopnstratéd increased-actiyity

agai nst both cell Iﬂi nes, displaying | C50 val ues of

1.7 0.1 and 40 3 it Amespeetively. These feaults
Ale@rlé“mé 1P i50mp/ED NCIS 6(&&2@%&&@@4@? el |
‘;*"f;‘we 3; i ﬁa’s’( 4BATh ARG drdBamo JBRueh frl( 1 8M
e old e T €51 st?ﬁé%;réém TREEN |tdter sMBE/of Bisaoebot he

i nes % ARE ah gaiidlt dirnedent i fijed
I DN58204 as a tubul |‘?‘1 hdersi nill ar to vinca
al kal oi ds, _confirmilng.-the prewi-gus—fesutts—tHrvivo

agai nst the Al 21 oMarian tunor Xenograft, efficaqy
and toxicity of natAEMDwelWé@?-‘dosgn@ageﬁ@ﬂgeﬂ:uduﬂy
Phagi@ipeid@AB] 00Ranopar tiere LAuky @%m&mwe bdta food femat| e d
-(Abame%mé@rbeplﬁm ndUE?, q@rbo eptee gl wgisiatmgidnd

advqfneﬁd@g&smé]g 065 %rtf]u @ ﬁ’g Tung et 5, 5 of &
m ce were |ong- termsurw vors (LTS) with no eviddgnce
of tunor _However . linereast

ectot ng t-Ae duaagc to 30 T /kg
resulted-in 5 of 5 |toxic deaths.t On a q3d x 4
schedul e, 30 ng/kg resulted in 4 of 5 mce LTS and at

haed k@rrgay of 5 tox aths. Using a q7d x 3
\.PA&ZQ;S{ 1@ carbPtiy/ kg P8 %&%ﬁ' din 3 of 5nice LTS and at
50 ng/ kg, 4 of 4 LTS were noted.| [0233] Concl usi onjs:
| DN5404, a new t hiocol chicine diyrer with dual

j HoR-showed—activity T ,

pgp- expressi ng, cispl atin and topekeeBNidufEsdasbeant
_ [0S raxderuVi VO, nNanopart i cl prodlshyeimbinkiou e to
;&La%?ﬂg éi?ﬂmw;gcmt | veTgaai nst Al 21ttevardvalrpienogialt s.

Exanpl e 9. Conbi nat|on Studi es ofrflt axaneTM and
O her Agents WD 2006/ 089290PCTLS20061666167

yanvvavaRUALVAL)

P OABR Bl b erePIRIs ady ant ageous properties of

cispigiin peAWBCEAIPAS K.t he—naropar t+ete—at-bumm=—bound

paclitaxel) noted above, it was used and bei ng used
Phistl/IBstriy nyéracgf™st udies with di fferent nodes of
Nagedhiric®i 20¢ Fadaip i and :Echedul es and|in combination wWth
reeereel aACEA Yy Cdr ugs as wel | as fadiation treatment.
These are listed below [0235}1nit i
Phesall 68K mohdhie s lint udi &gt 756 ke i3 wRaAme pemh e diaPiEsE.O
NSEEfal of ABX 17':-4—@4%—4:999—@-/-1%‘2—*9}—8—'3V\#(—q—_"" To
eval uate the conbinati on of ABX and Gentitabine in
1st-line MBC. Weekly AbraxaneT"” in Conbination with
Gentitabine in Individuals with HER2 Negative
Met ast ati ¢ Breast Cancer
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A phase Il study of weekly cl ose-dense nanoparticle

paclitaxel (th ABI-007) carboplatin, with

Fbrceptln(r) as first or second-line therapy of
WP HER2 positive breast cancer A I\/CIi@UUmgﬂmﬂﬁ’T

Car bo ABC both D1,8,15; Her 2 my/ kg (4 ng/ kg on wk a)
g4wk x 6 Data

conmbi nation with
hel pful for other

Phase@NEaATRaN2RET W t
monolBEBA St 2nd-HMAEICLC

arbo and/ or rceptin(r). Al sd
QP .naki ans-| Weekly Vinor el bijne
o2 wexhout’ IG- CSF, in stage IV

y Li: ABX 80, Nay 15;
L2: ABX 90, Nav 20 . L3: ABX 100, Nay 223; L4: AI3X

110, Nay 25; L5: ABX 125 _Nay 25 qwk—Mit-ti~center

udy of %1 ination wth Navel bine(r) in
Phasefélt ‘IX of Ef@ chas sthfet rial  of

and cat oﬁ\h irl el dy Abr axaneTrr
erapy£o rceptin(r)

Uﬂ3gﬁr2+ P%S F%m 1&&3CB/4mk Arelatively Iarge/
ase ABX_nmonat her apy—at—3125—ng
r— LS[-I ne ASE i al AbraxaneTM pl us Doxj | e

e“ﬁﬁﬁ rn ne 52? \BX + Anthracycline 3-arm
A

mg/nizqaﬁcl ifne MBC

__4_1¥§meﬁﬂ4gL1 O--Fg--A)Tvs——q2Wk (26 s
Pl BWEX (R BOIRY/ M) UM ! e TGSy ‘ﬁﬁﬁ h"‘g%/ B i

apy regjne
gmﬁ@ﬁthC 3- arn1phd§ 1T tfBH° in 1st-line and2nd-{ine

ogicalcorral ates anal yses ABX weekly

VS. ABX 3wk vsi Taxol ()i, wegkkder neoadjuvant irial of ABX
Phase IT neo:ad_]uvant study TRD in prosta’fe cancer plus biomarker study.

Phase 11 ABX 100 mg weekly
no break

[0239] Studies in ovarian cancer include:

Phase 11 study of Abraxane™

for treatment of advanced TBD

ovarian cancer (3zd-ling) - _ ]

Phase I stndy of Abraxane™ | per sweekly + Carbo
Tus carbo for '[:reatment of AUC 6

-ladvanced ovarian capcer

A phage I trial of
Abraxane™/Carboplatin in
lrecurrent ovarian cancer

[0240] Studies in Chemoradiation include:

Phase /11 frial of Abraxane™
combined with radiation m
NSCLC

Abraxane™ Combined With

Radiati animal model
adation

- H&N (Head and Neck Cancer} TBD
L _

[0241] Other studies include:
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random zed ABX ML3C trial to obtain inportant data
weekly ABX vs. weekly Taxol (r); weekly ABX vs.
3-weekly ABX; plus biornarker study (caveolin-1 and.
woSbARSI200 Phase VI AbraxaneTM + GA672016 TBDICT/US2006/006167
conbi natii on of ABX and GNb72016 (a dual EGFR
—.—inhi_bitor and onre—ef—therost st

JI UTIT ST 1Ty 1TTCW ’
PhasD i1 S @/DE £BX ma;gaﬁitnﬁoff ay, g,g %fg ]Bhase | dose esca{l ation
a

pmsﬁtﬁriﬂﬁhtec@ﬁen&al&ndﬁyof@ﬂc N b chenosensitization
cenqaul se gl ven pr| or td |y AbrnaxaneTM i n i ndiidual s
wHtr aquIIUEU sotTat urmrs ADbr axane M 100 mg/
eg:oysi Mook veeks; CGefitinib starting 1000
and d 15 ﬁV:%eta ThisS fhasm | trial is to determine the
metB@hLty and tolerabiliity of a 2|day gefitinib pulse
gi ven prior to Abraxanel m adm ni stration. Phase 11
1" |trne I\/BCtr ggg ekly ABX (125 ng/nR2, 2 wk pn and

Slqﬁk
fﬂr%&j nenttofn?rhhemato 825 ng/n id 1-14 q3wk To
" e co ation of ABX and Xel oda(r) |n

ine MBC using !'- .2 weekly on-and-21-weekly off -
ABX regi me. Phase || pilot adjdvant trial of
L 0r ax EE{%?WQ br east| cancer Dose d(‘e.n.se AC + G CSF -->

e.p Kvaé}ﬁ@’su n0

antiangiogeni

 Abraxane™ Combined With
proteasome inhibitors ¢.g., Velcade®.

 Abraxane™ Combined With EGFR
inhbitors e.g., Tarceva®.

A yandomized phase II trial of weekly
gemcitabine, Abraxane™, and external
irradiation for locally advanced
pancreatic cancer

Example 10. Combination of nanoparticle invention drugs with other agents and
modes of therapy.

[0242] Lower toxicity of nanoparticle invention drugs described herein allow
combination with other oncelogy drugs and other modes of treatment with more
advantageous outcome. These include nanoparticle fc;lms_of paclitaxél, docetaxel, other
taxanes and analogs, geldanamycins, colchicines and analogs, combretastatins and analogs,
hydrophobic pyrimidine compounds, lomaiviticins and analogs including compounds with
the lomaiviticin core structures, epothilones and analogs, discodermolide and analogs and
the like. The invention drugs may be combined with paclitaxel, docetaxel, carboplatin,
cisplatin, other pia‘tins, doxorubicin, epirubicin, cyclophosphamide, iphosphamide,
gemcitabine, capecitabine, vinorelbine, topotecan, irinotecan, tamoxifen, camptothecins,

5.FU, EMP, etoposide, methotraxate and the like.
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A pilot adjuvant study of a "super dose dense Al a
adj uvant chenot herapy for early stage breast cancer AC
g2w x 4 + G CSF --> ABX g2wk x 4 A Pil ot adjuvant

Wosztob’s‘?%s»ﬁf) dose dense ABX regine -- an al t er nEtRUSH06H06167
standard adjuvant regi me Phase Il pilot adjuvant

trial of AbraxaneTM b t - -
Exaq:ﬂxlﬂki]: (@n@lsr?ﬁormﬂ fb‘?llagaﬁlf{f{‘e/‘g’?ﬁh é?ﬂfﬂ%;‘}q%c?j%g‘i”ﬁ?ﬁib@ﬁ
a .
[024:?@ o ag J u&gﬁ lé??ﬂlolflvo%%x%l'@'élghl aﬁ%%%g'] s sﬁ&ﬁ?ﬁ%mﬁ@ﬁﬁ @fficacy

stu Phase I T Tri al
a”&lﬂf:‘-’[ A S@at{eaneRt @@@@dj@ﬁm%k%ed@ iirvéhjs depibinatio,i Mol can

ABI - 007 ( GEA) ]

oilBhasiesed € BOMEBE DA COSOLTT ORI EAF B0 Ay 47
addg%agﬁE%%-%%ngr %éﬁu%@hénv@gr&%r%g@ﬁi @f_iﬁﬁ]?ls-ﬂéi'r%%ﬁani %gﬂmded in
thei$ Eiéﬂt)é gmt’f;c rogiaed This op helam?lwlésmﬂbwmﬁp@em defprmine the
; snowe I

symirgpin drep s o i 13y 00 S TR RERL i o o

studf wARR & RACT b iokd weedetyynf ERitimoHetiedpof ABE-POHsarboplatin
appropriate) in breast cancer,K ABX 220

with Bfoopien oy oREIR e G COMSCoor 6 DT Yt 4 en o

Pr.e- .cI i n cal I
o S Ao W A R

]IldierlllaEWﬁdl HER(MGRivb inthesfpedd bredde pmm |Pn(crh)o;t of Randisidnala d
e
weé@%rﬁlaﬁ&@eptﬁ@ infusion (4 mg/kg at week 1, and 2 mg/kg on all subsequent weeks)
for 1 cycle. These individuals tolerated the drug very well so for all subsequent cycles and
individuals the dose of ABI-007 was escalated to 100 mg/m®. Six individuals were treated
io0 date. Ofthe 4 individuals that were evaluated for response, all 4 (100%) showed a
response to the therapy. Ii should be noted that due to lower toxicity of Abraxane™, a
higher total paclitaxel dose could be given compared to Taxol® with resulting benefits to

the individuals.

Example 12. Combination of Abraxane™ with Carboplatin
[0244] The combination of Taxol® and carboplatin has shown significant efficacy
in mg cancer. Another study with Abraxane™ in combination with carboplatinona3 ‘

weekly schedule in individnals with lung cancer is ongoing.

Example 13. Use of Abragane™ in Combination With Radiation

Example 13a

[0245] Abraxane™, combined with clinical radiotherapy, enhances therapeutic
efficacy and reduces normal tissue foxicity. Abraxane™ is used to increase the therapeutic
pain of radiotherapy for tumors; to enhance tumor response to single and fractionated
irradiation; to enhance normal tissue response to radiation and to increase therapeutic ratio

of radiotherapy.
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fol | owed ABX+carbo+Herceptin(r) To eval uate AC
fol | oned by ABXkarbo or ABX/ carbo/ Herceptin(r)
combi nations vs TAC (a FDA approved adjuvant BC

—r gl N neoadj uvant setting. Phase | | PCT/US2006/006167
neoa ] uvant trial of AbraxaneTM and capecitabine in
| ocal | y advanced breast cancer ABX. 2

(0246 : 1 O@an@mqmramn q_zqcul@gw{ie%gaateqﬂgg O\]v}prgg]{} g%dzlge% {}nvesti gated
exteggg {1521;/(%{11 t ](71%%1 rf)gi £h dMNGE A bt L dRaReRATGhirth@ve to local

axaneTm in wonmen wi'th
tum6t ﬂaﬂiaﬁ@ﬂ; isSinegiao mduﬁrd\marmnmm amiBnorgRErary TWiew arggeaeted in

the F[glg:};n;}rg%/ Iz B{:%%%&’é@%{; 31}%% ie'l 0’% E?&a?rgégﬁsl; %&‘gltf%m?e% lmtlated when

ase

the Rl re98n Sbmax a8 MvBERRE henepyith 10 Gytsidgladpse m:adlatmn, a single
advancedABX NSCLC weekly orrbo The first

dose pf AbraginsREN With gordiagiy ther TRFANE o @Ben].gcech#fére?t times 5
day\é@%éreytg@q ?ﬁg&%{iﬂa Bbiich. CRERRRIF @IHrﬁahéTMJa‘qhaﬂtd) HeoulNSBliEnes more

than the maximum tolerated doselc?f patcz:l?t;)?e? is lglec\ll Ce:t d%seD cl)f 90qng/w§ The endpoint
of efficacy is tumor growth delay. The groups consist of 8 mice each. Tumors are
‘generated and treated ag described in Aim 1. The endpoint of efficacy is tumor growth
delay. Turnors are irradiated with 5, 7.5 or 10 Gy delivered either in a single dose or in
fractionated doses of 1, 1.5 or 2 Gy radiation daily for five consecutive days. Since
Abraxane™ is retamed in the tumor for several days and exerts its enhancmg effect on each
of the five daily fractions, Abraxane™ is given once at the beginning of the radiation
reg;ixﬁe. Qince the ultimate goal in clinical radiotherapy is to achieve tumor cure, the
potential for Abraxane™ to enhance tumor radiocurability is determined. The same
scheme as described for the fractionated tumor growth delay study is used, except that a
range of doses from 2 to 16 Gy is given daily for five consecufive days (total radiation dose
10 to 80 Gy). Tumors are followed for regression and regrowth for up to 120 days after
irradiation, when TCD350 (the dose of radiation needed to vield local tumor cure in 50
percent of animals)'is determined. There are two TCD50 assays: radiation only and
Abraxane™ plus radiation, and each assay consists of 10 radiation dose groups containing
15 mice each. To provide therapeutic gain, any radioenhancing agent, including -
Abraxane™, must increase tumor radioresponse more than increase normal tissue damage
by radiation. Darnage to jejunal mucosa, a highty proliferativé tissue affected by taxanes is
assessed. The jejunal microcolony assay is used to determine the sﬁfvival of crypt
epithelial cells in the jejunum of mmice exposed to radiation. Mice are exposed to whole
body irradiation (WBI) with daily doses of X-rays ranging from 3 to 7 Gy for five
consecutive days. The mice are treated with Abraxane™, at an equivalent paclitaxel dose
of 80 mg/kg, administered 1.v. 24 h before the first dose of WBI and killed 3.5 days after
the last dose of WBL The jejunum is prepared for histdiogica] examination, and the
‘number of regenerating ctypts in the jejunal cross-section is countied. To construct
radiation survival curves, the number of regenerating crypts is converted to the number of ©

surviving cells.
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A Phase | Trial of Cath oplatin and AbraxaneTm on a
weekly and every tlu-ee week schedul e in individuals
wi th Advanced Solid Tunor Malignancies Arm 1. ABX :
woi'%gelosgz%@* 150 ng/ n2 D1, 8, 15-a4wk; Ann 2: ABCTUZOBANG167
, 300 M DI. g3wk. Carbo AUC6 in both arnms This

2-arm phase | study will generate inportant data on
ABX/ carbo conbination for further studies of this
Bx pln multiple diseases. Phase Il study of ADI 007

anen) and carboplatin in advanced non-small
[024;7@ | | ufitye objectire.of thigXudevayR)assesp wheiperfpBI-004\(@) 53)single

0 rng/ro2; .Level (3); i: ase t :
B R
enhfir@gé Sk -atiihm rtdpoade dfIDCanmeean e contiredtregBwit GRS

fixed at AUC6 g3wk . Phase st udy of.- ABl 007
4 %ﬁ%"t %OHO‘KE%% e S

desqrikise & A @O TGERP BY
[o-zéﬁl |ufj§/ ngd‘ag% gﬁ%}?;&?ﬂ \Z%réﬁﬁj%tiﬁ irzh. fur thehisld ldgref (SB0hiCe. When
bR e PR R BERRAZE ) o
the k@gf@%ﬁljhﬂ 1eQf ABRE RGPy U Sy BoEPLAlibifalen. TeMaBEGHS the
optimal treatment scheduling, ABI-007 was given from 5 days to 9 hours before radiation
_as well as 24 hours after radjaﬁbn. Treatment endpoint was absolute tumor growth delay
(AGD), defined as the difference in days to grow from 7-12 mm in diameter between
treated and untreated tumors. For gfoups treated with the combination of ABI-007 and
radiation, an enhancement factor (BF) was calculated 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 80 Gy in 5 daily fractions were administered either alone or combined
with ABI-007 24 hours before the first radiation dose.

[0249] - As a single agent, ABI-007 significantly prolonged the growth delay of the
OCa-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 a delay of 29 days.
For combined treatment regimes, ABI-007 given at any lime ﬁp 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 h and 2, 3, 4, and 5 days, respectively.l When ABI-007
was given after radiation, the combined antitumeor treatment effect was less than additive.
Combined treatment with ABI-007 and radiation also had a significant effect on tumor cure
by shifting the TCD50 of 55.3 Gy for tumors treated with radiation only to 43.9 Gy for
those treated with the combination (EF 1.3).

[02501 This experiment denionsh'atéd that ABI-007 ﬁossesses single—agént
antitumor activity against OCa-1 and enhances the effect of radiotherapy when given

several days prior. As previously demonstrated for paclitaxe] and docetaxel, the radiation
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Phase /11 study of AbraxaneTm Navel bi ne0, and

Csplatin for treatment of advanced NSCLC ’ Phase I

ABX nono in 1st-line NSCLC ABX 260 ng/ n2 q3wk The- 1st
woPRokdb@l in NSCLC. Phase |1 study of AbrigiTdaa@6/006167"
- nonot herapy in 2nd-line NSCLC Cohort 1: ABX Qq3wk;

Cohort 2: ABX weekl Do 1131
enhaﬁéemmeismyemrrascm rréﬂ%plé ;%%wﬁaftsz Hit H%S V%é%%%raﬂsmﬁ?é“

[

seingd geeprised ol AN BT ot e ™
Example 14. Combination of Abraxane™ and Tyrosine Kinase Inhibitors
[0251] Pulse-dosing of gefitinib in combination with the use of Abraxane™ is
usefirl to inhibit the proliferation of EGFr expressing tumors. 120 nude mice are inoculated
with BT474 tumor ceils to obtain at least 90 mice beating BT474 xenograft tumors and
split into 18 experimental arms (5 mice each). Arm 1 mice receive contrdl 1.v. injections.
All other mice receive weekly 1.v. injections of Abraxane™ at 50 mg/kg for 3 weelks. Arm
2 receive Abraxane™ alone. Arms 3,4, 5, 6,7, 8 receive weekly Abraxane™ preceded by
2 days of a gefitinib pulse at mcreasmg doses. Amas 9, 10, 11, 12, 13 receive weekly |
Abraxane™ preceded by one day of a gefitinib pulse at increasing doses. Arms 14, 15, 16
17, 18 receive weekly AbraxaneTM along with everyday adrmmstrahon of gefitinib at

' increasing doses. The maximum tolerated dose of geﬁh_mb that can be givenina l or2
day pulse preceding weekly Abraxane™ or in continuous administration with Abraxane™
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 pulsing is superior.
'I‘Hese data are used to select the optimal dose of pulse gefitinib and that of continuous daily
gefitinib given with Abraxane™. ‘
[0252] 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 L.v.
injections. ' Arm 2 receive Abraxane™ 5 0 mg/kgi.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 duratmn Arm 6 receive only a
weekly gefitinib pulse at the previously established dose. After three Weeks of therapy,

mice are followed until controls redch maximum allowed tumor sizes.

Example 15. Phase 11 Study of Weekly, Dose-dense nab “_Paclitaxel (Abraxane™),
Carboplatin With Trastuzamab® As First-line Therapy Of Advanced HER-2 Positive
Breast Cancer |

[0253] This study aimed to evaluate (1) the safety and tolerability and (2) the
objective response rate of weekly dose-dense trastuzumab/Abraxane™/carboplatin as first-

line cytotoxic therapy for patients with advanced/metastatic (Stage IV adenocarcinoma)
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Phase Il ABX in 1st-line prostate cancer 100 ng/ nR

weekly vs 260 netn2 g3wk weekly ABX Phase 111 study

of weekly ABX in 1st-line BRPC A multi-center -
womeadpyant trial of ABX in prostate cancerPlyg006/006167

bi or nar ker st udy Phase Il neoadjuvant study

ase H ABX e [
R R L R S
as Hepdeptin® adi@dind to aﬁb/@mfaeﬂluw asdnant aithe ean(Z 3eadploi.ne)
Phase | _study of Abraxane gl us carbo for. treatne

[0254dv anc e Brsixr paiignis 3athayt rec b%%tg}u': Pt {ap}oélﬂer%ﬁy WEFe mclu%ed

D e CaLRORL AL D bR T5eEMEF @N80-aNAL Y ARfGBRCET days 1, 8,
oRRFBIRI O R e o T 0240] Studie in T oers

15 G@hertdp agyat fooaubsaquentieycles according to the standard 3 +3 rule Carboplatin
AUC =2 was given as 30-60 min i.v. infusions on days 1, 8, 15 and for an initial 29 day

cycle. ‘Trastuzumab was given as i.v. 30-90 min infusion on days 1, 8, 15,22 atadose of 4 .
me/kg at week 1 and 2 mg/kg on all subsequent weeks.

[0255]  Of 8 out of 9 patients evaluable for response the response rate {confirmed
plus unconfirmed) was 63% with 38% stable disease. The most common toxicities were
neutropenia (grade 3: 44%; grade 4: 11%) and leukocytopenia (33%).

[0256] These results suggest that trastuzumab plus Abraxane™ plus carboplatin

~ demonstrated a high degree of antitamor activity with acceptable tolerability as a first-line 7

therapy for MBC.

- Example 16. Phase IX Trial of Capecitabihe Plus nab” -Paclitaxel (Abraxane™) in the
First Line Treatment of Metastatic Breast Cancer &
[0257] The purpose of this phase II study was to evaluate the safety, efficacy (time
to progression and overall survival), and quality of life of patients with MBC who received
capecitabine in combination with Abraxane™. ‘Capecitabine is a fluoropyrimidine
ﬁca:rbamate also known as Xeloda® which has been shown to have substantial efficacy alone
and in combination with taxanes in the treatment of MBC. _
| [0258] Tn this open-label, single-arm study, Abraxane™ 125 mg/m’ was given by
i.v. infusion on day 1 and day 8 every 3 weeks plus capecitabine 825 mg/m® given orally
twice daily on days 1 to 14 every 3 weeks. Patients were FIER-2/neu negative with a life
expectancy of greater than 3 months. Patients had ﬁo prior chemotherapy for metastatic
disease, no prior capecitabine therapy, and no prior ﬂuoropyﬁmidi‘né therapy and paclitaxel
chemotherapy given in an adjuvant setting.
[0259] 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 no
tmique or unexpected toxicities with no grade 4 toxicities or neuropathy greater than gradé '
1. Response data were confirmed on only the first 2 éycles of therapy (first evaluation

point) in 6 patients. Two patients have completed 6 cycles with 1 partial response and 1
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Phase 1111 trial of AbraxaneTM conbined with
radi ati on in NSCLC Abt axanenl Conbined Wth Radi ati on
H&N (Head and Neck Cancer) [0241] Ot her studies

wo Resbsdese WO 2006/ 089290PCT/ US2006/ 006167 Phe®Es2006/006167
study of ABX in treatnment of persistent or recurrent

ar.ci no f_.t er vi 5 lrn2 dl 1 28 days
st fifeefs B b st Epg R ale S B A et o fna 4
" witl 368l ABX¥gsenet astatic 26-->70 el anoma Phil single -
treatment use of ABI-007 for the treatnent of

[02¢f8n- henelftsteggTds sy Gakbeerkiaation ahrapecifbmn e isPidd
Abriid Rt eRRNQRERIIS FALBR N h B hvel th¥idSie Rate. Abraxane™

related toxicity was mainly neutropenia without clinical consequences, and hand foot

syndrome was the major toxicity of capecitabine.

Example 17. Pilot Study of Dose-Dense Doxorubicin Plus Cyclophosphamide Followed
by rab-paclitaxel (Abraxane™) in Patients with Early-Stage Breast Cancer

[0261] The objective of this study was to evalnate the toxicity of doxorubicin
(adriamycin) plus cyclophosphamide followed by Abraxane™ in early stage breast cancer.
[0262] Patients had operable, histologically confirmed breast adenocarcinoma of an '
early stage. The patients received doxorubicin (adriamycin) 66 mg/m” plus
cyclophosphamide 600 mg/m” (AC) every 2 weeks for 4 cycles followed by Abraxane™
260 mg/m” every two weeks for 4 cycles.

[0263] 30 patients received 4 cycles of AC, and 27 of 29 patients received 4 cycles
of Abraxane™; 33% of patients received pegfilgrasiim (Neul;asta‘@) for lack of recovery of
ANC (absolute neutrophil count) during Abraxane™. Nine patients (31%) bad AbraianeTM
dose reductions due to non-hematologic toxicity. A total of 9 patients had grade 2 and 4
patients had grade 3 peripheral neuropathy (PN); PN improved by =1 grade within a
median of 28 days. '

[0264] 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/m?) every 2 weeks for 4 cycles was well tolerated in patients with

early-stage breast cancer.

Example 18. Weekly nab-Paclitaxel (AbraxaneTM) as First Line Treatment of
Metastatic Breast Cancer with Trastﬁzumab Add On for HER-2/neu-Positive Patients
[026.5] The purpose of the current study was to move weekly Abraxane to a front-
line setting and add trastuzumab for HER2/neu-positive patients.

[0266] This pha"se I1, opeﬁ-label study included 20 HER2-postivive and 50 HER2-
negative patients with locally advanced or metastatic breast cancer. Abraxane™ was given
at 125 mg/m” by 30 minute 1.v. infusion on days 1, 8, and 15 followed by a week of rest.

Trastuzumab was given concwrrently with study treatment for patients who were HER2-
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Abr axaneTm Conbi ned Wth proteasone inhibitors e.g.,
Vel cade(r). AbraxaneTm Conbi ned Wth EGFR
inhibitors e.g., Tarceva(r). A random zed phase |
wd fob@hsoso Weekly genctitabi ne, AbraxaneTm anBCEEEBPGEP167
irradiation for locally advanced pancreatlc cancer

e 10. Co ati on of nano i e e i nve
post oA P RS RGP L g CEPaRY  RBARG o CENEP R gy PO were e
to pdb2ddibh over), baxichiyivaf(Osgnepandidigl e i nvention drugs
descri bed herein allow conbination wth ot her

Wzﬁﬂcologﬁﬂﬁﬁ@@?ﬁ@ﬁ@uﬁﬂﬁéﬂ3ﬁﬁﬁﬁgs5?“??%% ofit EYFlesef e
Abrg;@avn@fﬁ RIS 95&{&9?%13&'9 BSQnicRCHER 2300PASh msegrade 3
orns of pa I taxe ocet axel, other taxanes and
nentroEnig8, 7%)evitmmagryds hadversicrbits Hasownd 4 graiabispationts
st ati ns- and anal ogs, hydrophobi c pyrim di ne
Ieﬂ%%ﬁ%{ ﬁ%% P¥ omai viticins and anal ogs i ncl udi ng
conmpounds with the lomaiviticin core structures,

epat hi l.gnes_and. apal ogs,. er nol | de d ,anal ogs
Exapile L hR e el T AN, RIS T oA
[oz@mt h paq'hletaﬁﬂ( sfthe docatanal was w@w&ﬂe the makisfthdoldfated dose
ot her atins, doxorubicin, epirubicin
of ﬂe@r@ﬁﬂ@e’ﬁ‘dbmﬁa’me&@ anﬁﬁﬁ%éﬁﬁ?ﬁl@emﬂgmpé% AeC = 6 and to compare
[aTeTel 8 i ot ecan,
e o S s L .
[026f3t hot r Debtms witl htstcéog,wal]er or cy@oglcally documented mahgnancy that

oGP T SOEEH FBFREQOSHET R T Pl PRI o

wedkb 2ABJokb esdatmbn featriabbased o ayc(bé { tc)xuaillmi (o2, ﬁé@l?aéﬁ i 740 agm’®)

cvoRaErs P R satge BER AT 5 1A Ao e By BBRE S 15
folldREPbK 1 );ve@lampmméxﬁ@m e9ed1 28, 15(Pmipon’d STl by biBbslatin AUC

doses cannot be tolerated due to toxicity

= 6 e the BK, PoFR of trodidy, Peraxaus™V| .Vaaaé"?lémftrérwérbgplégfe greyele 1

andQﬁ DG L o ARG Ridiekice Pév'e}:éeﬁ LA Wﬁﬁi PikNeddieddiermined at initial 6,
therapeutic regine i s open-label Phase 1.1 study

Zi%ﬁsniﬁhUmnﬁed to determnine the synerglstlc

[ozli(gggf‘ge e%!fé&?éh)}re%fc gkal\%gs SRS ﬁ{]@mgg\/g&&% %@se

neutdpathgafed the a’ﬁ:dt @fitnbl g:tarie alttbxititiys GF17 each). On the weekly

W NG AT e
ékg'mﬂﬁfsir@c[bn% tie eaebasabi mmg/n%@@e@twaé E}Jartlal YESPONSES

adm ni stered_intravenously we '|nd|¥|dual W t h

(RIS CRseT ERABOE) BREC B dHetsc (IAELF) TR b6 SrepomFs & oo
evekﬁﬁ*e\é 'v‘%gﬁ Ia&mﬁl%%héf@ﬁ thBhipAO adde & 3@@ ﬁl%/nqu (0 £05) & stlaMe

[atin at target = 2 weekly and
dm$¥ﬁ@¥ﬁﬁhﬁﬁ@n¢2l ﬁ@nm#m56§ﬂxﬁeathﬁ@k 1, and 2 ng/ kg

al | Sefue. ™
027l i PR g e ot libPor AHREepe and gaypoplatin
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atated to 100 ng/nR2. Six individuals
Eﬁn%é?%“FW@ﬁgggoﬁgiﬁate O the 4 individuals that were
eval uated for response, all 4 (100% showed a

response to _the therapy. It shoul d be noted that due
Exargple é%?hwﬂ &rin) obPoserPencs feepgitahing Epispbicy apd nab-
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[ 0244] The conbi nation of Taxol (r) and carbopl atin has
shown significant efficacy in |lung cancer. Another
study with AbraxaneTM in conbi nation with carboplatin
wPhodosdopeekl y schedul e in individuals wth Pargs2006/006167
cancer is ongoing. Exanple 13. Use of AbraxaneTMin
Conbi nation Wth Radjation Exanple 13a
i.v] 92| wimka fa G T NS, coiBhipie JO e R eYGrn# Pgrks for 6 cycles,
radi apYm? t4 ki .. on day 2
Attt 475 B SRNEL G ApRa i SeTaR 90 5 on dov
evérfiQ mealse The @otthpmratpvelsljuya dhetapyfregizngiafichiora pyicsvgption was

t unor s; enhance funmr .re et Si 2
o RDE A B (P ER B PO o MR R R PR overy 2
webt RSO §>f&;1ds@3<_n p@@ﬁﬂgﬂaﬁﬁn ami 4.0 dayeveend evetkme Papients included

rati o _of radjotherapy. . .
erpgor BoUsoPeT SO SisBAl AT SR spiaga of
theG@ki noma, designated OCa-1, which has been

I nvestigated extensively is used. First, optinal

timng of AbraxaneTM adm nistration relative to |ocal

tunor radiation is tinmed to produce maxi mum.antit unor

efficacy. Tunors are generated in the right hind |eg e
Exafnphd XeChtotoxic aéthiiyotfinghrapamysinin eambigationiwith Adwagme™ on

is.initiﬁ{s‘gd \f'he'fl the tunors reach 8tmMmin size. Mce
vasgular smeafhquigle $030 oy single dose irradiation, a -
[0oEBNgl e dusRuiaf sritthxasEd nellsr(VAMQT) woersieded ordn 96 wellspiptes in
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Alrgrene]™, tomeecY SR meraoTiaiagd Wi eI pomedimard (fayitogen,

' S HhidRmeBGRodithyPD iss lagRaffinity,
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is determ ned. There are two_ TCD50 assays: radiation
0.¢01 pt alhdrugBenespiraioRs Bt 483K at i on, and each. assay

consi sts of 10 radi ati on dose groups containing 15

m ce each. To provide therapeutic_gain, any raghg o~
Exonipde22. rigytatgaic activifg: of o rbrga Zamesin ecomt bingiion Wit Abyagane
tu i ores j normal tissue

gl GRS ortBlofus) Wil REHEATE T Cea. ' &
highly proliferative tissue affected by taxanes is
assessed. The jejunal mcrocolony assay is used to
deternmine the survival of crypt epithelial cells in
the jejunum of mice exposed to radiation. Mce are
exposed to whol e body irradiggation (VWBI) with daily
doses of X-rays ranging from3 to 7 G for five
consecutive days. The mice are treated with
Abr axaneTM at an equival ent paclitaxel dose of 80
ng/ kg, admi nistered i.v. 24 h before the first dose




agent has antitiunor activity agai nst the syngeneic

muri ne ovarian carcinoma OCa-1 and (b) enhances the

radi ati on response of OCa-1 tunors in a conbined

t t .reginme as described in the previ cecrreseampbes?
WOV%G?%SF?%Q fol | owi ng nodifications. [0248] OCa-1 tunor

cells were injected i.m .into ghe hind | eg of C3H
[ozndjce Wheduds uiior wegrieplansd aithd SnHIPA Aetsan thyir pefihianks.

single treatment with |c¢ hdiddhré 1Y hah 00d-D60 mm’.
TrepfgeBy YHERNT OP‘éeg&ekg??lg}ge%é %%ﬁ%é%%g iy %&aor bot h '
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agd gs;tgi%sgs(tﬁﬁaéﬁ AR AN cMRmaPaihe veadgiamd anal yzed 140

_ treatment. Total doses of 5to 80 Gy in 5
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[ozﬁgﬂ?i ned, i tﬁk’é@ﬁ%%ﬂ%ﬁd@ﬂﬁ soheiar@ut bettkirtisht flanks.
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th%%isﬁ? and er?ggjﬁlglgs the_effect of radiother V\’hﬁnat nis. cited
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" Tyrosine Kinase | nhibitors [0251] Pul se-do .
begbas FEv 8 ST (O P PR e YR ARG of rose
prieforidd Sfbbaihinis M ek oth b apidak td thostdf ofdindry BGHtin the art upon
expressing tunmors. 120 nude nice are Lgﬁ%at etd M iogrsuch
reB¥iag thetforegoing dpscsiption o BRIt Faestsky aNH RPN
BT474 xenograft tunors and split into 18 experi nent al
arms (5 mce each). Aim1 m g; receive control i.v.
injections. All other mce réceive weekly i.v.
i njections of AbraxaneTm at 50 ng/kg for 3 weeks. Arm
2 receive AbraxaneTm alone. Arns 3, 4, 5, 6, 7, 8
recei ve weekly Abraxanem preceded by 2 days of a

v.)and



[0255]OF 8 out of 9 patients evaluable for response
the response rate (confirnmed plus unconfirned) was
63% w th 38% st abl e di sease. The nost common
Lclll€S were neutropenia (grade 3: 44% prads2046/006167
Wdéﬁ%d%%%ileukocytopenia (33% ..[0256] These results
suggest that trastuzumab plus AbraxaneTM pl us )
var@idTR@p hgirbpriathe puh b icatdraintend For degipEetion to he PragHRSH

activity wt C ol ek abit:] PRy "
mo&aRethi Al divRleds of dlermublaci rhitexekit¢dipriax dreEMppended hereto as

First Line Treatnent of Metastati.c Brgas o
penpied by Fhalicghle 0 e Gt s DHTILR 0™ B (PR hbed clements
in aﬁﬁaggslrﬁg Qarhtﬁ@nm&%ﬁ’ is eBfdnhfagdel by tievértiop nm@ssecﬁheme

and overall survival), and quality of life of
indipaitd berti oniotherWBTE W@Hé‘ihg‘é‘%l bEeiett abine in

conmbi nation with AbraxaneTm Capecitabinée is a

fl uoropyrimdi ne carbamate al so known as Xel oda(r)

whi ch has been shown to have substantial efficacy

al one and in conbination with taxanes in the

treatment of 1VB3C. [0258]In this open-| abel,

si ngl e-arm study, AbraxaneTM 125 ng/ n2 was gi ven by

i.v. infusion on day 1 and day 8 every 3 weeks pl us

capeci tabi ne 825 ng/ n2 given orally twice daily on

days 1 to 14 every 3 weeks. Patients were HER- 2/ neu

negative with a |life expectancy of greater than 3

nmont hs. Patients had no prior chenotherapy for

net astati c di sease, no prior capecitabine therapy,

and no prior fiuoropyrimdine therapy and paclitaxe

chenot herapy given in an adjuvant setting [0259]12

patients have been enrolled with safety anal ysis

conpleted on the first 6 patients and the response

rate evaluable after 2 cycles in the first 8

patients. There were no uni que or unexpected

toxicities wwth no grade 4 toxicities or neuropathy
greater than grade 1. Response data were.confirned on
only the first 2 cycles of therapy (first eval uation

point) in 6 patients. Two patients have conpleted 6

cycles with 1 partial response and 1 WO

2006/ 089290PCTI US20061006167 st abl e di sease. O the

first 8 patients after 2 cycles, there were 2 partia

responses and 4 with stable disease. [0260] These )
results show that conbinati on of capecitabine and
weekl y Abraxanem at effective doses is feasible with
no novel toxicities to date. AbraxaneTmrel ated
toxicity was mainly neutropenia w thout clinica
consequences, and hand foot syndrone was the major
toxicity of capecitabine. Exanple 17. Pilot Study of

Dose- Dense Doxorubicin Plus Cycl ophospham de Fol | owed

by nab-paclitaxel (Abraxanelm in Patients with

Earl y- St age Breast Cancer [0261] The objective of this

study was to evaluate the toxicity of doxorubicin

(adri amycin) plus cycl ophospham de foll owed by

AbraxaneTmin early.stage breast cancer. .

[0262] Patients had operable, histologically confirned

breast adenocarci noma of an early stage. The patients

recei ved doxorubicin (adrianycin) 60 ng/n2 plus

cycl ophospham de 600 ng/ nm2 (AC) every 2 weeks for 4

cycles foll owed by AbraxaneTM 260 ng/ nR every two

weeks for 4 cycles. [0263]30 patients received 4

cycles of AC, and 27 of 29 patients received 4 cycles

of AbraxaneTM 33% of patien&§ recei ved pegfilgrastim

(Neul astan for |ack of recovery of ANC (absol ute

neutrophil count) during AbraxaneTM N ne patients

(319% had AbraxaneTM dose reductions due to

non- hemat ol ogic toxicity. A total of 9 patients had



Exanpl e 18. Wekly nab-Paclitaxel (AbraxaneTM as

. First Line Treatnent of Metastatic Breast Cancer with
Trastuzumab- Add On for HER-2/nen-Positive Patients
[ 0265] The purpose of the current study was to nove
weekly Abraxane to a front- line setting and add
trastuzumab for HER2Theu- positive patients.
[0266] This phase ||, open-|abel study included 20
HERIMSost i vi ve and 50 HER2- negative patients wth
| ocal | y- advanced or netastatic breast cancer.
Abnaisateddd was gi ven at 125 ng/n2 by 30 minute iv
i nfusion on days 1, 8, and 15 followed by a week of
rnest . Udy dsh sfeininb anesnt gf ¥ @inposificnicdngiishy nwhdpartsles Gmprising a
t r eat @R ahdin QPedohie Mirshavonufenes HERZedicahnt for treating a proliferative
2006/ 88329 AR&din 453 04100 6% 6510 pe Sirhinikered T @n A NBUaY in
endpaicitbit@sn WRE ROBER i TAdRoran6t 2t Rest SRCARG Y motherapeutic agent,
endpoyidsin We bhek bilBRokRrDERR 08 iQBleIT Bdm tVELR! donsisting ofan
SUr Vi @efabdoke. adiint@atddtafent [B26:41aking 308t %Qﬁgﬁﬂe inase inhibitor,
popul agtahﬂzpacyr&i%e RAGHGRL $vieCalNad, AoMRALAN AL 0 FYE:STe, 2
of Ah_ﬁ e Meb8d ; Entian SRS exﬁpégﬁgﬂanéyc' a geldanamycin
treatpitor el : (ept Was gra S -
neut ropeni a ) /8 wth no grade 4 adverse events.
One quk ufof 4laigVa whakinehciabdparitls comspitindedntising her apy.

Ex | e 19 .Ph | . Tri.al f .nab- Pacl j t. |

(Por SREREAAITE R chapaBrae i R e s ot copeprudly.
scurrent, ShEGYmeSnd:Gn B8 LETPARGe Lo IHiQ) er at ed
oG08 ﬁ%‘_’é wsibﬁ e A h et gebn e red SR PR

4?25?%%%]] nl ?wg@@trégﬁ e P%%h%l%g@?%%q%&%ﬁé g;,ggt .i cs
. cyt ofgheca By i ahprlearneals ABRES APHRIE s srdianonsly:

after. "stapdard therapy" were jncluded. Arm1 :
5 el B AD R Gy ey i g Bhatherspetic aget

escawatk gpergisiertly. based on cycle 1 toxicities (220,

260, ..300 40 ng/ every 3 weeks foll owed hy .
b ar bOF Y ?%“%\Eﬁ‘f Q‘—fgé?“}ﬁrlﬁie’ ?%?ré’eg?ee\f’gﬁr cheRherapeyis et is g,
15 fthktapswiid afpybolyweek of f). AbraxaneTm (100, 125, 150
ng/ n2) followed by carboplatin AUC =6. For the PK
700" t TRIsObr IdME 65 HkGin thOHAKRIRE IiHbV@Sis hDAkOVREE Kiibody.

- carboplatin in cycle 1 and the order of

- gadmi B Sk aE AR 7 FNEES B ahtNVEHE bRibddys bivaBlkuhpvel s

- determned at initial 6, 24, 48 and 72 hours. )

9.[ 027He@se elivkeirey oF glaiz Sapbwein deidatsof te 2pEYECE patibiody is about 10 0
thrqg@@ﬁgi@@@mﬁamgmg;neuropathy were the nost common
grade 3/4 toxicities (3/17 each). On the weekly

10s chertighugs oAtk QPERLA 1%, | RertiR the biber FFBRSh&GHTIR Bkt AR

3/ 4 hAXloS)ote 2dhie Dest responses to weekly
adm ni stration at the highest dose of 125 ng/nR2 (n =

6) were 2 partial responses (pancreatic cancer,

~nmel anoma) and 2 stabl e disease (NSCLC). The best
responses to the every three week adm ni snation at
the hi ghest dose of 340 ng/n2 (n =5) were 1 stable

di sease (NSCLC) and 2 partial responses (SCLC
esophageal ). [0271] These data indicate activity of
conbi nati on of AbraxaneTM and carbopl atin. The MID
for the weekly admi nistration was 300 ng/ n2, and for
the once every 3 week adm nistration was 100 ng/ n2.
Exanpl e 20. Phase Il Trial of Dose-Dense Gentitabine,
Epi rubi ci n, and nabPaclitaxel (AbraxaneTm) (GEA) in
Local | y Advanced/ I nfl ammatory Breast Cancer [0272]1n
an open-1| abel, phase H study an induction/neoadj uvant
therapy regine was instgpfuted prior to |ocal

i ntervention. The therapy regi ne was gentitabi ne 2000
ng/nm2 i.v. every 2 weeks for 6 cycles, epirubicin 50
ng/ n2 every 2 weeks for 6 cycles, AbraxaneTm 175
ng/ m2 every 2 weeks for 6 cycles, wth pegfilgrastim




the presence of increasing concentrations of
~ nab-rapanycin and 011M 1 uM 10 uM or 100pM of
~ Abr axaneTm (ABI -007). To evaluate the cytotoxic
ef fect of nab-rapanycin and AbraxaneTm treated VSMCs
were stained with ethidi umhonodi ner-1 (Invitrogen,
Carl sbad CA) and anal yzed for red fl uorescence.
Et hi di um honodiner-1 is a high-affinity, fluorescent
~nhucleic acid stain that is only able to pass through
conprom sed nmenbranes of dead cells to stain nucleic -
- 13Ci dThe A8 0BHHWHRe bt]dThl-5, AhereRabe SIEP AR rapO)iciabSielk bn
eXhlgh&Egﬂgﬁée dependent cell killing as denonstrated
by incréasing fluorescence. Cell killing by
aab Fr%@és%!é? LRmYASwRStin BRARNSLMoRY isAhaxRe TMIt 1 uM

however, it was greatly enhanced by

?é*f’;f"’ffé‘%‘%”% IO O DRV R i

wer e “8P*85?¢xposed to cal cei n. Calceln AM (InV|trogen)
i s a_non-fluqrescent is_h onzed into
15 0T BSBEA OB SoT ) PR OHOSRAT Phipe Sy Eeaee |

esterases. Live cells exposed to _calcein AM exhlplt
- 16r i g At ge eéfrialmlléowl@smﬁe dosg of gemsijabieds WFP-20QGme/m’™.
te t I
? e E{] ga .}%%; (?l%gn wﬂérag Hl%%éét%ﬂgﬁglg Eﬁhg)sftlgn cd%?bnsmg
depewmamwn@ﬁﬁaﬁﬁwﬁénﬁﬁ¥¢Wﬁ@?mﬁg’§F by a reduced
-amount of fluorescent staining by calcein. This
~ IFeduthdusnofiany ereyd eleisusdnt evhovaia therpifgnehsmothgrapeutic agent is a
© cOi nplataini-busedvgent. Abr axaneTM i-n a dose dependent
manner. ANOVA statistic gave p < 0.0001 at all drug

- 18.0NCeR isabf s 10f wHdkdirbgka Bed 0T thépaipneaRd. ag@ﬁsodﬁ(}ﬁ(Fé
activity of nab-rapamycin in conbinatjion w

10br aXeartsaw el h ot clmAS, whrrrathe Biging- l??ﬁ?%%ﬁ% rlrsac)arboﬂlaun o
‘ xenoggadits, WO 2006/ 089290PCTI US20061006167
[0274] Nude mi ce were inplanted with 10611129 cells on
26, hei The'us@¥tand bri2 K Slainirleh herein thwather ¢HiemptereervBnegenting
t UMD WRE §inR@liRRBli6r. and were greater than 100-200 -
. ~mB. "The mce were randomy sorted into 4 groups_ (n=
28 PerheghEodRiim 5, Mpreih thasebiuekinsalnhitdords lapayad, waiikidy

for ﬁmg&l:ggmgviecel ved AbraxaneTm at 10 . '
ng/ké,ggghﬁmm?&%ES days, i.p.; Goup 3 received

phab- T@Q@éﬁf‘éﬁf‘of@tmrﬂ@l BG{HERkin tBe bthereBemweekpyutit agendis the

weeks ?QQ g eceived both nab-rapanycin

(40 %%ﬁ%&quy |nes mgg y for 4 weeks, i.v.) and

Abr axaneTM (10 ai | Luti aYent A% lide.
2 nonha B ol HE 5 erelr}/%%%rgg%%%ra&a% ghept B3 macnlige.

for the AbraxaneTn1pIus nab-r apamyci n conbi nation ,
therapy than for either single therapy group. Exanple
23. Cytotoxic activity of nab-17-AAG in conbination
wi th AbraxaneTM agai nst H358 (hunan |ung carci noma)

" tunor xenograft. [0275] Nude m ce were inplanted with
107 H358 cells on their right flanks Treatnment was
initiated once the tunors weré pal pabl e and were
greater than 100-200 nmmB The m ce were randomy
sorted into 4 groups (n= 8 per group). Goup 1
received saline 3 tinmes weekly for 4 weeks, i.v.;
Group 2 recelved Abr axaneTm at 10 ny/ kg, dally for 5
days, i.p.; Goup 3 recelved nab 17- AAG at 80 ng/-kg,
3 tlnes weekly for 4 weeks,%3.v.; and Group 4 ‘
recei ved both nab-17- AAG (80 ng/kg; 3 tines weekly
for 4 weeks, i v) and AbraxaneTm (10 ng/kg, daily for
5 days, i.p.). As shown in Fig. 9, the tunor
suppressi on was greater for the nab-17-AAG pl us
Abr axaneTm conbi nation therapy than for either single
t herapy group. [0276] Al t hough the foregoing invention
has been described in some detail by way of
illustration and exanple for purposes of clarity of



2. The use of claim1, wherein the nanoparticle.
conposition conprising taxane and the other
chenot her apeuti c agent are adm nistered concurrently.
The use of claim 1, wherein the nanoparticle
conposition conprising taxane and the ot her

chenot herapeutic agent are adm nistered sequentially.
4. The use of claim1, wherein the nanoparticle
conposi tion conprising taxane and the ot her

2ghe m%@&f %P&#J‘n'z@ @&%}I h@F8craeilinhshaead

si mul t aneous he use of any one of clains 1-4,

z\ghefﬁge%rggrpgffem e %9 &Jﬁgﬁ&{% L AREHS a&w@ EHis
© e{l@ Fﬁﬁ% ct fér E‘?? dJ fera’nve

. 1-5, tﬂ%\ﬂ@la]éngﬂl uﬁ S ahe ca eg 81' eag _
%‘i 0 1;gapen0dof_

ther‘aﬁ“é‘iﬁlpén% orate
pre@@%f?%%m oo

t he %@F‘f&&%{?ﬂl@ %ﬁé?ﬂ&&éﬁb% 21

The {psefolpwip itrefiongige %1%$ Wc%%aﬂ

bev sy oD iSpeeniis B AOUt A% or clai m 8, mhereln

t he dose of, th ti-VE At @4 of i
g e BB S TS SO0 TR bR b ahdh G of s

cl ai medmus foluhied dpse ft)]ﬂfémég hé’ﬁd@%h%ﬁé Feg¥aEt i ¢ agent

~ is an‘antiangi ogeni c agen The e .of
2761 o s o805 A BB o AR BP 0 AT Gt B T e i hmes
IS awahtinetabolite. 12. The use of claim 11, :

‘wherein the antinetabolite is a nucl eosi de anal og.

2813. THRe@ssisrenpbacifahdpri@dingtebiies, whedei theickards gelitaxe] or
analertizg1 gencit abi-ne, capecitabine or fluorouracil. -

R 14.. The use of claim 13, vherein the nucl eoside

29analeg yieSoraREH thaBichingldaimEehaiieth taxahslis Paclifaxel.

- wherein the dose of gentitabine is 1000-2000 ny/n2.

3016. Thh ﬁselb$ Blaietf 280 29, Whkdirtthe fnapartclebompbietoictpiieng taxane is
nanQpa égwmﬁgﬁ&ﬁ@p conprising taxane and the .
gentlta are adm-ni stered weekly. 17. The use of

318Ny 198 se%ff clﬁlnpisrg&hérelg ’Ehe%{%ﬁgls Eocteagel ot her

therot erapeutl agen IS, ['at’ i num based agent. 18. .

. Theuse 0 W, %h&gﬁ%é)&e@ﬁ%aﬁo f the albumin to B
3 | T'ﬂ e of e’pr %ﬁ c]g
zgl g n‘ﬁn%]ru TE %de 5 tﬁ% %S%ftl nuﬁﬁ‘gm& 1 to about

ageﬂ is carboplatln or cisplatin. 20. The use of any

one_of cl V\,her % c@&g&l{ '}15{ %tél
e 0 " T th t b%r_nm 10
33agAe the t;lx%n; m ﬂ}e nan é}gﬁgu E ﬁomposiiiﬁllcomfnsmo taxane IS about 2:1 to about”

_'ImL

34.  Theuse of any of the preceding claims, wherein the weight ratio of the albumin and -
the taxane in the nanoparticle composition is less than about 9:1. - -

-35, The use of any of the preceding cla:ms wherein the average diameter of the
nanoparticles compnsmo the taxane and the albumin is no greater than abont 200 nm.

36.  The use of ¢ any one of the preceding claims, wherein the nanoparticles comprising the -
taxane and the albumin are sterile filterable.

37 The ﬁse of any of the preceding claims, wherein the nanoparticles comprise taxane
coated with the albumin.
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21. The use of cl-aim 20, wherein the tyrosine kinase
inhibitor is lapatinib, sunitinib malate, inmatinib,
gefitinib or Tarceva. 22. The use of any of clains

1-5, wherein the other chenotherapeutic agent is the

gel danarayei n derivative 17--AAG 23. The use of any

of clainms 1-5, wherein the other chenotherapeutic

agent is a nmacrolide. 24. The use of claim 23,

wherein the macrolide is rapamycin. 25. Use of an
effective anmount of a conposition conprising
nanoparticles conprising a taxane and an al bumin for
. tge ”&éé aclure 4Qf r&e&fﬁgélgﬂﬁ?ﬂfl@r&ﬁ thelalt@adih R@ushan serum albumin.
‘proliTerativ di séase In an i ndi vi dual, wherein the

nmedi canment . i s 1 QLS - [ B J {c ;3kancer.
D e i e
f Foids pey ﬁ%ﬁ‘zg,gidﬁfeﬁ{ € 4105 (1) 2Rtk BEbadt chcadididramler,

dosi ng regi ne and -wherein ghgwk)aerval-betmeen each
adni HEEET FRIHPPLHS AEFe T hal about a week. 26. The
. . use gf claim?2 21 6 N 1t E ' t
g oot Gl o R M AORReS e AR B
f ol | Replilvepl & doFal@¥¥i onal dosing regine. 27. The use of -
claim25 or 26, wherein the neﬂ%cagfnt.iﬁr_.'h .
4admi Hiesseolady af theesedipmelams, PHEEn hoglidia s g yse -
of any one of the-preceding ¢l aims, wherein thg' iand
| saxaheommsiiat bmpidle: o nageprtdsrmpigns  fgatgaad gp alhppyin and
of tHyet Jpasecediting chéradtheaponierzspt whersinthe dmothgrapeutic agent 1s
- pacseleatidtrom B grdyeconsistingfof g abimagbobie, Pplatirebasehagent, an
.t he ANanmRA Bichs laeyrosinplisiseiimnbitomeprayrling gaffdoticga vinea .~
s ubsiiasitj Aprbtyasbme éntdbitoCramopbipie, 2 BdrapcPhe aidedpian apkgogogenc
. 28, Asber @idandniwi, @caldendnsycihodreletive] and 3 Zopofamengseingibitor. -
any one of the preceding clains, wherein the weight
442t | PrQmbh@ioalobuaiTY3l Whdréie tHeakamen ik hurbdhaerum
‘nanopartjcle conposition conprising taxane i.s about
1:1 #¥8"8Bout 18:1. 33. The use of any one of -the
recedi ng cl ai . rein.t [ b @ic@bent RE
452] buﬁeﬁo‘gﬁosjﬂl‘@ @%ﬁgﬁg Wﬁlﬁg%%gg%tg%ggﬁotﬂi{e??e co%posi tion
 conpt ihemapgyte axEh0EYi s about 2:.1 to about:15:1. 34. The
~- use of any of the preceding clains, wherein the
46nei-ghite compesiioppf elajm 431 Wheasi th dprappigic PBHbARIS R A BEGE
nanopdibedycl e conposition is |less than about 9:1. 35,
The use of. any of the preceding clains, wherein the
472V erggRodbai®h 6f cléh 4shehdRantpant-VoGe antibodypis beiarigurtdbe
taxane and the albumn is no greater than about 200
40m  BR.conhpRitivs 6f @fimaBywianen Bk othbechpihebesienlr baisTs,
wher &i satidyocasinepartt i cl es conprising the - taxane and
the albumn are sterile filterable. 37. The use of
4%ny Tfe compospive ofdiimgt3 c¥ladreis thewther @bemothdrepeutic agent ts
" nanopahtilhekEsit€onpri se taxane coated with the

al bum n.
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© 38- The use of any of the preceding clains, wherein
the al bumin is human serum al bum n. 39. The use of
any of the preceding clains, wherein the ' o
proliferative disease is cancer. 40. The use of claim
25, wherein the cancer is lung cancer, breast cancer,
col on cancer, ovarian cancer, pancreatic cancer or
mel anoma. 41. The use of claim 39 or .claim40,
wherein the cancer is resistant to treatnment by
paclitaxel or docetaxel. 42. The use of any of the
preceding clainms, wherein the individual is human.
43. A conposition conprising: a) nanoparticles
© .o gonprd, sing a.taxane and an al bumin and b) at | east
Bhe. aPREVTRIRRL e AUt Ok R nedeside analog.
_-Sghe”?£ﬂ§£PQeUtiﬁ F.ent is selected fromthe group
consi St i NG 01°Eh 'Rt 1heiep e macleosidp pridgrisigantsitshint,
~ agenfPeAIIPRR-I0Y HPHGCRgent , a tyrosine [dnase
__S%nhi itor, an anthracycline antibiotic, a vinca
| | dot°d RO rEdaBS, Winndiibiht other dheriBBdr&elenedt is
-ther%@é%#@bf@%ﬁﬁ%@@y; an_anti angi ogeni e agent
sgel nagécinJ a aeldananygirt derivative, and a ‘
opol §SHBPEYEN Phf#isi SRorherdmthe Faénuebasaisigtitdncadhplefiradrm
43, oupbitisi n the al bumin is human serum al bumin. 45,
© _The conmposition of claim3, wherein the other
e herfbe FrErRepEeR o ¢lairg Ahtvhersinghe dtear dipmettictapeiriciapotiiy.  46.
The aggyinskitdsemidbitog] ai m 45, wherein the therapeutic
anti body is an anti-VEG- anti body. 47. The
35conpbstamipositianfof Clami 1, 4Bereiwitertgbiind ii@s@mhibidFapatinib,
ant sReehib inlaRe wakinay BelimiAR Tallg, COMPOSI tion of claim
‘43, wherein the other chenotherapeutic agent is an -
S6.ant Tharyimpgetitine! elgieTt3, #Bereill e otRAEREbLIERRUaE agh@s m 43,
whefgisBdbdeyofnRFvaRe TRIARS apeutic agent is an
- antinetabolite. - 50.The conposition of claim49,
57.WheTigi dmbbifion Bt d1BL ADQhdrLi Sl |de. anal.og.
. 51. al‘{@@mg&g’mosi tion of écl:'%ug%hﬁ%lgr, Jﬂ%ﬁé@%@ﬁ ?%%er% "
nucl eosi de anal og i s gentitabine, capecitabine, or
flu racil . .. The conposition of claim43,
%8 mﬁé?ﬁ@%@%?fﬁi@é%ﬁ%&mﬂm isgEmiycins a
56 pl afy sed. agent 53, The conposition of claimb52,
g m%ﬁfﬁcﬁgo‘bi’fﬂ‘? ARfrAts g3 a8 evherdis the taxhioph paclitaxad or
ci splatin. 54. The conposition of claim43, wherein
60 th%hother.che therapeutic agent is a tyrosine kinase’
“i nhi brYEPsHonH cipfi 5% Ghereisithe tavanols padligixeh 54, wher ei n
61. th I.he kinase inhibitor is lapatinib, snnitinib
nalqg‘% %&&ﬁﬁg "] OEF%’,H’ Phereiiths neropPaicle egmaposBidn isFhisstantially
coﬁﬁ%%f@?%ﬁﬂ%F-clain143, wher ei n the ot her

chenot herapeutic agent is the gel danamyci n derivative
62, 1 7TigA@nposition of claim 59, wherein the taxane is docetaxel.

63. ~ The composition of any one of claims 43-62, wherein the weight ratio of the albumin
to the taxane i the nanoparticle composition comprising taxane is abort 1:1-to about
18:1. - - N '
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57. The conp03|t|on of cla|n143 mhereln t he ot her’
chenot her apeuti ¢ -agent i's a macrolide. 58. The -
conposi tion_of claim57, wherein the nmacrolide is
rapanyci-n. 59. The conp03|t|on ‘of ~any oné of clains
43-58, wherein the taxane is paclitaxel or docetaxe
60. The conposition of claim59, wherein the taxane
is paclitaxel. 61. The conposition of claim60,
wherei n the nanoparticle conposition is substantially

2.. The_.co S 0 . a
64 e b Sl in Peveivopayarn ey @S Bt in
of dmyauwmertiof cammw@mpgm@gsmm@é iSrRbpH e et agpiet lﬁah: i o -
of aIb tQ t I
6 con%%%%(’%nf%sﬁ T Dl Bl efhrd B0 BOGRR IR i and
18: ﬁhe tax@:ﬁa in %Ebelamanmla doinppsitn eirgiirmEBxawhelesi thay Hwout 9:1.
mel ratio o bum n to the taxane in the
6 nan a?PPP%Sr“@“ 8@% BE?I?% A3-Edperew thipverase Hamsty oABGut
2: Iy dngpaldidicorkbidng B5 tadittear@iaaSintin SM oQfeadnyha0tbout 200 om.
clalnB 43-63, wherein the weight ratio of the al bumn
. 67. and’ht b@nﬂo&lﬁaﬂﬁf ahyorteh€ clhiais dpa6 wieted thomposrtdiasnomprising the
COMPLi, LAGKE ABADE ﬁég&ﬁ%m&ﬂa@m about 9:1.. 66. The .
conposi tion of any of clainms 43-65, wherein-the
68, avanhagenbkiasesrany &fclahhﬁtmneza@&h ke lnesopaditlpy dogipriging the

ot a@%g %tﬂﬁuﬁnk&ld Hsé 0 cgart&%&rt}lé Qfﬂ[ﬂmﬁbom 200~

conp05| 0 any one o alns 42-66,

6. ef{g,t g?ﬁ;ﬁgﬂemgg Opcl%gpgﬁ cq%g ﬁan%g%r% Eg%l #1630
_"coﬁ’ﬁ ﬁeaﬁ é’f‘h % mictions for ~
o e e f%ﬂ a‘ﬁa%gmf;- .
» corPﬁ?l}%féﬁ‘feéi@ﬁ??é’ flea oFfr (REORFRIRIIC S8t S Sylegieq trom fhe
- COMPIIPSPRFHIG Y FCBHBGSPPY 6 e b§ ; ’Sileﬁ@ﬁésmﬁa-
coifFPing s nEtoPEn ZHEreSHC LI BTG fgasome .
ot Frdvbitohermactlida el erecuby éﬁ?deééeﬁ’a a%‘jjﬂﬁ%f%ﬁ%ﬁéd@awm
. ad mgqidsmﬁplngimﬁ@vm@éﬁémww@ _
.~ chenot herapeutic agents for--treat ment of T
“70. pr Bhg Kiegf glainyed, wthemisald ofheehem %f%t‘rea““ofigﬁ‘é’?s a
,‘,fChgﬂﬁﬁagﬁaﬂﬁﬁﬁyC agent is selected fromthe group
consi sting of an antinetabolite, a platinumbased

| - 7L ag%g %%Iafglm,/l\a@éﬂe Qa3 Bk eutﬁ &Wa@ﬁis@ﬁaﬁtﬂﬂﬁ@?aﬂhbody
acyc I ne an

\ |nh|%| or-an Ibrotic,”a vinca alkloid, a
§ ARG peutic
.'7%' ?&%§§§’ an angﬁgﬁﬁh?%%enlc %%EQ§M”% angnay0|n
73 gelrﬂ@aam&m%gi hkédlithe/@her BRhothtDRMC Smeis as e _
- inhihitor. 4 Ihe kit of claim69, wherein said other
L cH%ﬁ%Wﬂ%T%be%?lc agent i.s a therapeutic antibody.
oA [apeutic
‘ s *}% ﬁ,l%lén O‘%h&%% 1&%%&9}’%%&9%&8@ gfg 11Tp'tﬁe kit of
CI%F%% her ei n. t he: anti - VEGF anti body is

bevaci zumab.
" 75. The kit of claim 74, wherem the antimetabolite is a nucleoside analog.
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73. The kit of claim#69, wherein the other
chenot herapeuti c agent is an antiangi ogeni c agent 74
" The kit of claim#69, wherein the other '
chenot herapeutic agent is an antinetabolite. 75. The‘
Kit of claim74, wherein the antinetabolite is a
nucl eosi de anal og. fluorouracil. 77. The kit of
cl ai m 69, wherein said other chenotherapeutic agent
is a platinum based agent. 78. The kit of claim77,
7évher Bl ngainl Al vRkEh BR$GeAUE Blald g% gﬁ{ﬁgﬂh@tﬂp@mﬁﬁme or
cisplatin. .79. The kit of claim6 wherei n sa

ot he m%ﬂ%ﬁﬂtherapeutlc agent is a tyr05|ne k|nase
n the

i nhi bitor. 80. The
Thyr oBHE SRRELE Ty SRS e 1 i
mal abl@mum-besd 38R gefitinib or Tarceva. 81.The Kit
of claim69, wherein said other chenotherapeutic '
7?agenTheukst oficlaigeld) wibravity the mlagiaym-pased gasntiyc atig pr cispfpgin.
' it of claim®69, where ald ot her chenot her apeutic
- 79agen'Ehe R Saggo °F fleemiferapguticiaginiis@o,
mher@nﬂnshmacwﬂuhﬁklde is rapanycin. 84 The kit of

T L

* Wherigiatinib hefifiidk an@zicsvapac| i t axel . 86. The kit of '
cl ai m 85, wherein the nanoparticle conposition is

81 ubstha it iofid i 6Py wleerayd saltt whep pheorothegipeutiFhgenkise of cl ai m
84, ghieneiyintdegviteanaAs. docet axel . 88. -The kit of

- any one of clains 69-87, wherein the weight ratio of

g2t e 1ak budt daidBd, Wi AxaRR: iRubikerapanonRatis 6l e
conggékﬁhgn S about 1 1 to about 18 1.

83. The kit of claim 82, wherein said macrolide is ;_apamycin.
84, Thekitof dny one of claims 69-83, Wherein the taxane is paclitaxel or docetaxel.
85.  -The kit of claim 84, Wherein the taxane is paclitaxel.

86.  The kit of claim 85, wherem the nanopartlcle Composmon is substantlally free of
+ -Cremophor.

87, The kit of ¢laim 84, wherein the taxane is docetaxel.

38. The kit of any one of claims 69-87, wherein the weight ratio of the albumin and the
taxane in the nanoparticle composition is about 1:1 to about 18:1.
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89. The kit of claim 88, wherein thé weight ratio of
theal bumin and the texane in the nanoparticle
conposition is about 2:1 to about 15:1. 90. The kit

of any one of clains 69-87, wherein the weight ratio

of the al bumin and the taxane in the nanoparticle .
conmposition is less than about 9:1. 91. The kit of

~any one of clains 69-90, wherein the average di aneter

89.

90.
whegeinbid Hiendenenas tingoesios tyipssitee abak 8rie coated with

91.

92.

93.

94.

95.
%.
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of the nanoparticles conprisi e
al Biheikit of cgmf}@Sg’rf@mréhe W?fpgﬁ raé‘BSt%{he E“gﬂ‘(“?@h@&% gé}gl%etﬁg ghk t.

of @Rypeie: @inpotiaims 2684 81,10 ebret Bith t he nanoparticl es

conprising the taxane and the alb mn. ar erile
1 IThekiabf 28y 0B ciriyes 0157, Wierea e BPERIHorRE Hr Teglighin fid the

the albumn. 94. The kit of any clains 69-93, wherein
t hernalkdp umnga oheSof B4MBI6OD6y winrail theimiernge GiBm et thei nantpparticles

any_or %ﬂlg k201508 Dre MWW 818 dfeatel Ga Eibdut @O ahi ve
dlsea cancer. 96. The kit of clai'm 95, wherein

t herrean Gfdny lofie dfERENCEIN et herdin ‘élasanopamd@rcomgmhmgthe taxane
Can vari an ancreatic -cancer -or- _
gﬁfﬂ’ ?ﬁéﬁ%%ﬁg FEcIa|n195 or claim 96,
elfh@ hfdof ﬁ? opﬁﬁﬁ:@ 6o-bB %@I@ﬂn%&ﬁﬁoph@clﬁsr &—‘)ﬁ{pﬁﬁé ﬁixﬁb! coated w1th
p ac

|taxe or docetaxe

The kit of any claims 69- 93 wherein the albumm is human serum albumir.

The kit of any one of claims 69-94, wherem the prohferatlve dlsease is . cancer.

The kit of claun 95, wherem the cancer is lung carncer, breast cancer, colon cancer,

ovaridn cancer, pancreatic Cancer or melanoma. _

The kit of claim 95 or claim 96, wherein the cancer is resistant to treatment byl.

paclitaxel or docetaxel.
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