COMBINATIONS AND MODES OF ADMINISTRATION OF
THERAPEUTIC AGENTS AND COMBINATION THERAPY
RELATED APPLICATIONS [0001]This application claims priority
benefit to provisional application 60/654,245, filed on February 18,
2005, which is incorporated by reference herein in its entirety.
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[0008]The drug resistance problem is a reason for the added
importance of combination chemotherapy, as the therapy both has
to avoid the emergence of resistant cells and to kill pre-existing
cells which are already drug resistant. [0009]Drug resistance is the
name given to the circumstance when a disease does not respond
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[0016]Herlyn et al., in U.S. Patent 5,470,571, disclose the use of
radiolabeled Mab 425 for treating gliomas that express EGFR.
Herlyn et al. report that anti-EGER antibodies may either stimulate
or inhibit cancer cell growth and proliferation. Other monoclonal
antibodies having specificity for EGER, either alone or conjugated
to a cytotoxic compound, have been reported as being effective
(9007 or tre i e AR EpELBPEALE? BRI et IO Snpatdte is 2
great n5¢8 58, 864 tidistlasedherdpeiitit santisbGERNahis for competitively

sﬁoﬂc%?gf%géﬁ%eﬁ% impy 1‘]9}0 K&t @il Hoachatent 5,690,928,

ose thé use of EGF fused to a Pseudonzonas species-derived
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agents or other modes of treatment, e.g., combining for example,
chemotherapy with radiation or surgery and chemotherapy, have
been found to be more successful than single agent
chemotherapeutics or individual modes of treatment respectively.
[0026] ,Other references include U.S. Pub, No. 2006/0013819;

.S, Pub. No. 2006/0003931; W005/117986; W005/117978; and
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the stafa))mgﬁmn&mmmml_ ! agaa mlb g}%&h@&gﬁ@&%&&ﬂ M%Qrarg)iﬁ@%).
risin clitax a umin, (such as AbrarraneTm), anc
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of) antimetabolites (including nucleoside analogs), platinum-based
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camglanaEseRs i s g s en TS
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factors CEEAINE! S JBTRE EBUTEHIES thacanmifmistiGALserfater the circulation
nanoparticle composition and the chemotherapeutic agent are
concurrent, i.e., the administration period of the nanoparticle
composition and that of the chemotherapeutic agent overlap with
each other. In some embodiments, the administration of the
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although it is preferred that the first therapy comprising a taxane is

administered first. It will also be understood that the second

therapy can include more than one chemotherapeutic agent.

[0035]The present invention also provides metronomic therapy

regimes. In some embodiments, there is provided a method of

administering a composition comprising nanoparticles comprising
and Mg AN fie ARG A L e P Brotel (o dts A5 AmsURy R aTeT five ) Med.,
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tumort@m@d @t@b@rfmhlowl ngaaetf_fadm@aabm’sﬁngtmgdm@}ﬂmgoma., Cell, 88,
277-8STAPPHIMEIBIS, SR 5 REQ videg amethod of administering &, can
compaosition compr|5|n%Fnano articles comprising paciitaxe and
Potentgle SISHATAR VSR HEABARSHATIHG WahEr irt teepikAaparicre o8-
Teisck@ompt_)sﬁmtoh _@acdfrniiﬁsﬁéﬂetﬁ Gy period of at least one month,
roo14pvhereinthe interval Rehveeneaeh administ ,?}QH&?&%};&%@ Ahan,;
. dueasbglilfta a \t/lveelé eatr;d wherein the dose. of paclitaxel ateach ~— ~
residu g AT AT e B BRI & SRR E gs L BTy et rentiation (A.
. Wills|drameestiosé follfolirgrR asditionap g osiig regime. inosamiige, Dev.
Supp.1enBbodinments Nk@ogﬁe@meéai(gﬂﬁ,(w ?(%)p?‘%'l%(ﬁlf{f%r Paulson,
Semineﬁ}?nn%glq A@rg%x%eTm_) ef administration is less than about any of
1967958, 3%, A%, 598 6%, 79, ST b6 7 ORI TIRUR0be 1606 (3);
394-401 498 T ABHoLyIBYs; 1209455 229 2494] 1D r A5 of theamairumBGFr,
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composition is Qﬁinistered t least about any of Ix, 2x, 3x, 4x, 5x,
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O e e Rl tir iy F 57 40 5IR P L 1 g £ gk
cancerp AnBueAY 36 MbRth S {0036] o einbaditients) ihereas: cancers,
Thus, ipEavidedArethodRfRdmiRsternng 8:.608M0siN SOMPHIAGors such
nanﬁ)ga%tigles comprising a taxane and a carrier protein (such as
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as those ou o . . .
albumin), wherein the taxane is administered over a period of at
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For exasOIE,£ d_imertlts the dose of the taxane (such as paclitaxel, for
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1]administ red at least about any of Ix, 2x, 3x, 4x, 5x, 6x, 7x (i.e.,”
general gy ST S B SRBHHANES i BRI Be thadt ioachudios
administration are less than about any of 7 days, 6 days, 5 days, 4
days, 3 days, 2 days, and | days In some embodiments, the
nanoparticle composition is administered over a period of at least
aboutanyof 2, 3,4,5,6,7,8,9, 10, Il, 12, 18, 24, 30 and 36

PRy P oY ate b2 B ud PR 1 PR [ o T . T [ (.



metronomic or MTD regimes on MDA-MB-231 (A) and PC3 (B)
tumor growth tumor-bearing SCID mice. Figures 3C and 3D show
the effects of ABI-007 and Taxol used in metronomic or MTD
regimes on the body weight of MDA-MB-23I (C) and PC3 (D)
tumor-bearing SCID mice. [0042]Figures 4A and 4B show
with changes in thae Ievels of vi 1Ele culat| 0g@eencjothellal progenitors
pr'(r&ﬂ?g T pEAphEralBissy R AR AP SR
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indiviasaling/athumin; B, Cremophor EL control; C, metronomic Taxol 1.3
E, and F,_ metronomic ABI-007 3, 6, and 10 mg/k
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b dcontrol [0043 Flg re 5 sho s intfratumoral microvessel density of
antibodiy X INg $8°9 i“é{ Bc%t (8) ABHoG e raisida srp e
comporgglli h@atﬁgnwmoasmmmah@eﬁh’&:@mrmmg metiongeso Taxakl.3
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comper G At B0 o 2 0 G bonEEH o o e
use OfEﬁItfweistsel Rrensityoandstivel pointerichiiatie GERs in-geripheishdder

cancer. @%'Qt MDA-MB 23d(Figs ARk aneh RE3 (Fithor @: WRAERERLNRY
characto ) m'C &0044]Flgur%f6ﬁ shows the %f};ects of ABI-007 OF Taxol

UsE S BRRSH By PGt o RS HiBrb6iAst growth

factor (bEGF) -induced angiogenesis in matrigel plugs injected
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n; 13, ophor EL control; C, metronomic Taxol
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sites to WthOBLREGE: (kRG] -served asngaalive.caalr ol «Bars1BRRA caker in
045 F| re 7A and Flgure 7B ghow the cy totoxm activ |ty of

asingle o & ab-rapatny S eSS RSt %ﬁﬁtiﬁ’ﬁraxana i SVRLE e ever
repeatﬁ%?ﬁbtﬁhdmmeeeﬁghemmmiwwés wyptusitdel by istaimiediovitities
and sev@faigiwm-Rgmodimer-1 (Fig. 7A) or by stalnlng Wlth calceln (Fig.

7B). 046§F ure 8 shgqws the cy totoxic acsh mycin
0018l ComBiRa |c§!1r‘liJe wfﬁgﬁ\%r%%lﬁg ithu% nco CB’S ihd

ﬁequentdﬁmiﬁ@ﬁ?@wm@éﬁwwemmﬂwwlgm@@eéIdowsfméomﬂmmts
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carcmom eno raft model. DETAI
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CRIBTIBNOEY VERTION f0%sTTh & 5raudht idsskion
toxicity pdvidesifritiods mﬁ@ow@men)th@r@pyr@mmmsmgsax&med to

nmmu;ﬂampmqwawmgmiwﬁt%y%@&regapp@%{g&emomm@gaﬁ
axane rrier albumin) in conjunctlon wit
CEDR: ol b Pt arnlivo Sl s W inllee Vil
Cancer Reagt3ohio: étheristoidthierapectic syent;ordothbindtibas dherashitic

drugs exmelmvﬁ@@ie&@mfﬂé@xide&mﬁmqur Ol ReHANEMIG IBLABY: others.
resent invention involves the discovery that

Neverth B B e R B AR AT RO B TO A Wi P of the
mgjor shipiicityngneksideteffetts; icarmbhergdministered in combination with
other therapeutic drugs and/or treatment modalities and can also
be used in metronomic chemotherapy. Due to significantly
improved safety profiles with compositions comprising drug/carrier
protein nanoparticles (such as Abraxanem), we believe that
combination chemotherapy with such nanoparticle compositions
(such as AbraxaneTm) is more effective than combination
chemotherapy W|th other drugs. In addition the use of nanopartlcle
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[0052]The methods described herein are generally useful for
treatment of diseases, particularly proliferative diseases. As used
herein, "treatment"” is an approach for obtaining beneficial or
desired clinical results. For purposes of this invention, beneficial or
desired clinical results include, but are not limited to, any one or
ChenlP@&-Qfallexiatign of one or more symptoms, diminishment of
(0019 xtent o d'iseaie, stabilized (i.e., not Wo_rseningz_ state of disease,
Ereventmaﬁ Braeay g e‘%fb“(&agvf HEt45p5 M) Bronsatisend anticancer
effectpiedonting widetayirg covurreddeoirecusresitaofdisensesdela a
wide QhSI0Wing:Rf diseaseRraQrassion _ﬁfgl@ga{@sﬁgoa?%khhs%ddﬁ&g%w foses
sse

G state, fmd remission (whether partial or total). Also encom

(Grank§ Areinleht 58 L Pad clisHPor SIS TRAP L e ohagrever,
presentyeliferdtivedibeaseadipishethod $ dfdhehinvetion contemplaie:
inhersADY QRGOIHOELAf ReSR.a5RAClR. Of 1 %Mgadggégé'&glgéé%%aﬁmd if

] icii]erein, a "proliferative disease" is defined as a tumor diseas
ors & ety $AHOR or CERELPa iy AP Hr§ MElEEdesiere e
Taxolthesquireor Gretheimetastabibibretiocated inore:espesiaiiyaciimsrin this

formu&@ﬂ&qﬁglf&&mﬁm@%%@pe&qwggﬂsgtgﬂ? RLINYE;Q %&ﬁ'ﬁgsl &fﬁpe%eet al,,

.embodiments selected from the group consisting of) breas
o L T ) SArETEAD o el dmshirttr sl nr,
(19908 piderenesicherthoenuiris| arombs divanidmdanteds pahcredticesnter,
(dexarR@UEQRIASIOMAscRlarectal ﬁ%%‘is&ﬁe@%@ %Q@ﬁ&ﬁ@ﬁ?%&@n‘?

conce k%roa})der sgn of ggte inv nt!'Tc])n,_a prolifgrative disease may
_ Hirharmore ba SaEa SIS HyBEnligliftatvErEIn ditighs®uch as
antianggpers| ey fibredivtebpeeiatlinp timdnangsisut alber athiesrtypes: gs
formulRfddFaSISmSHCdi*asT 8R! IBIAs I8 AN0IPYE R BiSH ASRNASIS, anticipated
o scn2JfpRerosis and smoothymusele proiferstion in the biood
VessSels. SulH HE RSB FadRos R o16HiRY ARbispIssPah
(20043 ofves eibbeiitiantasahbthr dlife rdtivd sdisé aseds Bntenstnigedneith
low-dREOTIMENTEi e - Qlifemlive .diseasen 5.8 RORCARGS IR mpromised.

See a;%%ﬁ&%%tégt §$@%§?@O£Q%Wé rt\é}%@or/%g%rative disease is a

enign or malignan &rehbefore and subsequently
a tumor, a tumor disease, a carcinoma or a cancer are mentioned,

Abraxalsd’ matastasiglivheoigin Lganar issusineiinRmkather

location are implied, alternatively or in_addition, whatever the
0020 o, are implied alternatiy lition, /
(0020], 0 Cation o TSt IAear S RaToF et éfllga]%t. RHOEHT TR & afety and

efficacyefdetigaafioenTorasd R rereFetEre thean aRERINE Of Gl-¢oriBo AR

and in PIICOMPESaMmsuficientdateata @Sﬁ&ﬂgﬁn@;@?%@%& §|£%Dﬂiﬁ9ﬂooﬁreast
isease such as ameliorate, palliate, lessen, and/ar delay one or

G T T R TUe T FraNch 1o EandShs o At Dsgetnen o

surfactaqif (Srelifeemrmronrce fetive Wnvahicbmplised Amamolntspectively)

in AbrsuffiClentdo-gauseaiumarioshyink andionio.dacieass e grah

utiiizinrate(Sq;ctanee Tllgén()%r §Cuch as 1tq su E}risail tumar growth) or to prevent
Grbelay Other Unwantea cell protifsrtsh -Ssthe mbodiments,
EORTGhVeHéctvB. aRtduninsditiambethtSaffigent tend dlay:d® e lopmient
shown 1h SRMEAMRACINNeN 3RS iestive amanntis anameuntsylflicient,
based tgaong)rg%?ggs%r ec%e{ga\ *g)ccutge% e a?;d/or recurrence. An effective '
AMBUNt can & Administered in ohe-a ére administrations. In the
[0021] case oFEAhEEY{ Breteftdolva:eimamizof thentdug a0 pasitiantor its
lack of BRM-ENEQLHCE mﬁ&%pﬁ{&fegﬁ@% ﬁl:'?mﬁﬁd‘}%g y&?s%%%%}%%&
-(iii) inhibit, retard, slow to some extent and preferably stop cancer
cell infiltration into peripheral organs; (iv) inhibit (i.e., slow to some
extent and preferably stop) tumdr metastasis; (v) inhibit tumor

growth; (vi) prevent or delay occurrence and/or recurrence of
tumor; and/or (vii) relieve to some extent one or more of the
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individual: a) an effective amount of a compaosition comprising
nanoparticles comprising paclitaxel and an albumin; and b) an
effective amount of at least one other chemotherapeutic agent. In
some embodiments, the paclitaxelialburnin nanoparticles have an
average diameter of no greater.than about 200 nm. In some
embodiments, the paclitaxel/albumin nanoparticle composition is

(MDR@@Béﬁaﬁﬁw}ylﬂ@eeés%hf@yﬁ@é) (ErslUffhetntguchias Chemother.

Phar. m@rﬁmwh@m k3 soMme.em Ex@@lym@pﬁ%tﬂgfwengmcr@mg{m@y formulated

umin.to paglitaxel in om bout or less, such
o the Sélé %Bagﬁ# g %826 ﬁ&%ﬁéﬁ ésn%%o ime tg {ﬁ%"ﬁac st trom

taxaﬁ@é@ﬁté@twwaabmm cnﬁ%@m@@%@aﬁi@m@ﬁwﬁa@mamyalbumm
(AbraxBadtepaidiclashaveanayel aged h@mﬁ@fa@f Qﬁbﬂﬁ%ﬂtﬁﬂrmﬁhm%umg

he paclitaxel/al mln ition s substant
Coumeﬁags & augkﬁgseg L;f‘ur L% such %nec%oﬁﬁlgofllf ‘é%ﬁyaﬂ
#1122 é??ﬂaéaﬂ-ﬁeﬂi@eﬁﬁe iﬁh@ﬁ@a@t@ﬁﬁlﬁﬁﬁhﬁbﬂtﬁ@ﬂ@mﬂm@smm@me paclitaxel,
to albulivie r}&@&lﬂi&i&%{ﬂé:ﬁﬁﬂ@ greateryhan &QQ%%@&% and;the receptor on

ae |t |th Ibu m nts the
microv SSEjofmaru %%:omp% %Iﬁe iS A raxanﬁ%%@gl
(o022 embodTﬁﬁemtum@r ﬁwéﬁﬁ@ﬁoei@vm whinleth gt o*fameatha@lé of the °

autum QLRI aive:diseaseisun) A8 ganceRain-anndividualSemprsing.,

was ﬁrse%qre?ﬁl Sée” BO the Indl¥ gu%&!a‘z‘ nUEﬁ:qu_y u%gga(.)il-é?lt(} ff‘?sbtrnalhﬂ)‘;(ﬂane as
ane eCtI ea ounto at eas one other CH % erapeﬁ?év

finally gpjapieterEarrs d e il nauems ol sty a@ﬁmﬂ@fsee Shiau et al., J.
Pharm CSriadimgn ﬁt@tmeD‘S}mﬂl&ﬂ&QH& adﬁgms&ra&@mem poison,

pmﬂcuﬁ‘}?r%@d ﬁm I%re%t}ﬁ‘ﬁ lrféﬁrgﬁ hgy\e/i%nh elucgntlp re?s;lges{;e?& & poison
activity en coﬁpare wit single co?nponents alon

and bIOé%b@%ﬂéfwsé?nrﬁE KORS Heaniigae F@ﬁtﬂ”ﬁ)‘%%’é*@ﬁ@@f%?@hﬁeﬂ@mﬁé

case of isstiesandiar cuy e fram-py olfies e 1diseases «[8063ddWEN strcture

and moSRgMPtherapeutic agents described herein can be the agents
themselves, pharmaceutically acceptable salts thereof, and

190231 pharmAkEAIERIRPACCRHABIG dtarastrlieed, fasi Wty in buman

ovarianSieQis oS, enaRtianners] xRcemic mwes afdktie kel Nehis

ettect WERRINOIIANSNCAORILOY @9&&}8 25 ARRGIRE SB0 R in vinca

administered as well as a pharmacetit |ca composmo contalnlng

allaloidpand g &ﬂ%@frﬁ%@@ﬁﬁ%ﬁ@twﬁﬁﬁ%ﬁﬁ% o posriehcsmpriseagto,
Biocherpharmaceutidally scceptableaayier vehicle, or the like. [0063]The
{0024] Chem%qﬂ%@&y%ﬁ&gﬁn‘?rm@f)gﬁc?e@(?m%&p an:g 0 39 :-a{‘zgllg ﬁe such as

composition..For example, in some em ments, t Here
albumin beavrd ach et kO BFRCEINE S prtifsrativactigcasisitss chagther
taxanes A darpifi anl individu@l tomprisiagiadministaringdadhe. individualand
efﬁcacya) an effective amount of a composition comprising nanoparticles
comprising a taxane and a carrier protein (such as albumin); and
{0025] 1) an @ﬁ@gé%i%@ﬁ?%ﬁ@%%ﬁwmmi@m@ommm@@uﬁc
agents CQMpTisHIgsalfeasi-ene il erchemeberapapic.ademhangayit

carrier rotecpcg,uc as albumin). Inﬁsorgﬁ) mbodlments w&mmgie

radiation orﬁ %g emoth ra b ave 1) e 1101 s; CCESSH
omprises a mins ering he individua ane

agent clgmgihpiepfél Sompdsiiibal M%rﬁlﬁ@ﬁmﬂépﬁmﬂe’slmompnsmg
[0026] paclitmb@@%ﬁgﬂc@mumi@e(&m@sﬁxbrmw@)@@%bﬁ@m.

anopart|C|es
2O()S/(}(@(S)mp’r iSi ng easﬁgone o Egﬁj gtgé%ﬁot Q%gé%‘%ﬁg 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 dirneric thiocolchicine, including for example
nab-5404, nab-5800, and nab-5801), rapamycin or its derivatives,
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factors that are involved in tumor growth, such as EGFR, ErbB2
(also 'mown 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
gent ar nd.may be,lowered due to the
wﬂz?ombine%%(%?iﬁ(ﬂs%scn%%g%%%??ﬁe% lé%é)%ﬁ%l{\fﬁ N DItOry Agent andIser are
needgivane. [00681In some embodiments, the chemotherapeutic agent
[0028} a cheMotherapesticfagenblothentpneats gty EaF.aniRedy, a
; ' 3 " n HGE73 antagonist :
et & Shase an s e LSRR e forence
in theipenlifetyn otherapeutic agent or its derivatives and accordingly the
invention contemplates and includes either of these embodiments
(agent; agent gfelerivati vatives,.Qr "analogs” of a
chemotherapeutic agent or othe ; | clude, but are
1002t limitBRF 15 EBhpGHRTSPIREat @ sthadtdpaliyesimtiaprtootiveotiforative
diseaseheriotherapeutiteagedntion preifiy QhABARNB SN LSRRI treating
; i& erapeutic ; t or moiety. Jn some
B ik R T
adminislStE P RO fethme Sifiisrarenicht sprrsrispy sicatioperty
nanopfiticlotingpfoimgxampte, (fustciionality} of ihe chemethermapautic s
albumBOGRE BY /QISty. iments;.the invention
o b.g%ovidgfs a m%&%ggg%ég’rjauz}t}?r%n aﬁ ?)%gllﬁ%rgg|\’/éa§%tg)§see(%%ﬁué§er{” : O
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and 2 GORIPHISIRG: A IaX0GRRA £ALISE BTSN, (4eh as albumin), and

[0030? an effective amount of a tyrosine kinase inhibitor? In"some
P30 mbodifhiSHE St TVENTOR RS HIES BTG sihwe afifigrans »
prolifepidtifdrenive(diskaser(sutinas cancén)licoamindiyidimdh compristng
indivicﬁgﬂ%rh@%?fé@@vgoammgﬁggb{ﬂb@i% %ggggﬁ!ﬁga:ﬁnaz?ouggocﬁe%c mprising a
taxane 39 CC)a%qltggn_ctomprlsmg nanoparticles comprising Sac itaxel an '
AR IS TTRPSIFR SR A BT ARERE Y dh A BR e rermve aftolisiome
other chetprdsinesdinageinhibitor: Guitable tyroBinakinase IBARIAG ethod of
weatinnoluslerefor cxample icatnindGleeyec) gefiinh (ressa0). . -

o the ir-lx- rceva, Sittet[}%g gsunitinib mﬁate), a'ndvLapgltLir)ri%p.(ulsr%ngo%%mmmg
em Ocﬁl_‘ﬁ)e% SHE S PO RSB ROMISNL F B pasHs IR P&t
comprigfirditaritardhe rosinékihaséinhibitdtjsahargeviarfarceyadsnt of

at leastT0@{LTBRISGHIE AMRN Ridermal growih. fagtor type. Liepidermal
avent i sga':thE fagtor rec%gg%H%gRllEGFR) inhibitor r\;v?iitch%%geer%cgﬁeslta rg[éc
¥ N0 Phase NFeRTicaridnean ficrasterstivimarn amsneed
ant;metﬁmﬁgﬁ@I:blé[hmmg:baﬁ%ﬂ@@@hﬂ)ﬁmdﬁ{iﬁu&&agﬁﬁpm@latin g agents,
‘tyrosin@mmgiﬂﬁmtévs,ﬂaﬁﬁ%mgge'ﬁi@)ﬁ(gﬂ%@}w&gaﬁglg s?r?to eaaggé%g’in{ﬁb'tors,
macmng]ecsluagl tg_eatment of metastatic breast cancer and treatmen of_
DS SRR S R RS RE Rt et e SinBinientscthie
agent isrppthiotiis forctreatmentiofsadvancesh solid tumor. In some
[06311embodinents. thgie s Rrovided a method to.inhibit the .
forr dprolif(gration 0.1{i EGER exbréssgf?l%otsﬁtf%rcso in gsﬁﬁﬁﬁ?%oﬁfgﬁj}ﬁ?)%ﬁﬁg
A MInTEHRMY s EomRATHRAT rnsCles seehuansors AsnaxaneFiistorod
simultaggedshefitinibjnvhesair thesgafitinibisadpinisteragh by AYISB-some
embodiAesiNGJ 4L 10 some embodiments, the invention provides a
method of troe%ti;\g go%%ﬁ{‘%?gt?\t}éf%%%%?eogéﬁa RS GAREE in an
individual, comprising administering to the individual a) an o
effective amount of a compositfon comprising nanoparticles
comprising a taxane and a carrier protein (such as albumin), and
b) an effective athount of an antimetabolite agent (such as a
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[0072]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 an alkylating agent. In some embodiments, the
3dimnrﬁ9@ﬁﬁé<ﬁlﬁrrwwe§atﬁrét%aadﬁimmatmrﬁe@anv@t@rm@er prior to
or aﬁe{%&ﬁﬁﬂﬁﬁﬁﬁﬁeﬁ)dﬂmmm@@@d@elﬁﬁmglﬁh%Ing admigigesing e, the
admlmsrtrae{(l}n%% tlae? r%rr]me ar tctllvgo% I(])EL% r? tﬁ OSI grr;. Ceo cpa”%}l@%re

nanoparticles comprising paciitaxel & S Afbtn R 0 aR s
concurpgf gl YA W&ﬁ%‘ﬁééﬁ(}@ a%ﬁ@lﬂﬁii‘éﬁ aWthf@fh@emf the
chemo&@tﬁ@@zhﬁcﬁdﬁﬂﬁﬂﬂ&l@@@ﬁt’[ﬁe@ﬂb@@s hutsake BRLEIMERLOhe administration
ofthen #P 2%%%%P rrtstij?sc')[%\ tcé)ég}grfm "nprlorsa?c%%m%gr%mgx{&?ntc)gggm For
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termmﬁ%&’ﬁéﬂiﬂ&ﬂﬂﬁcﬁ&ﬂb&%r@&@ﬁ@@t@ idfestanidadn iﬂi%fﬂé'@ﬁ@@dlm ents, the
admmis%qgtton c@ﬁhe che Str%ptz(t) Zo?ma lergltsl(s)rtgrem?na bggxe ore tggogéllgyc?tmg

agentis cyclo ﬁlospeﬁet] de. Tn some em ents S- e
Compoéﬁ"/’ﬂ’é)ﬁrt’éé’ph’ﬁ?ﬁﬁﬂ?e is administered prior to the admlnlstratlon of
[0032the nau@p@rt&c&exwms&tma file seragvembadiments, themethach

|sf n ear sta r st C sgme
bound ax e Eat g‘ 9§(>e 40gn mim
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patent (G AS,CONGRLLIN, ANIHANyg), pomprising administering (0 the

vidual a) an effective amount of a composition comprising

{9033}1anopé‘i‘ti’a%%‘f‘ééﬁﬁEﬁsﬁ'ﬁ’@%St%%?&t?é%ﬁ%éﬁ%t%%ﬁeﬁ@@ﬁéﬁ%‘@
diseasceoiamin yaanie) ) aneffaativeanpasnt of amlatinpyhasedagent. In
adma%mlg gmkadiments. tttstn VEIton provides.a mefh %9 c%fntf%%}t“

roliferative drsease SUC as cancer In an individual, co prisi

taxane Mﬁﬁtgt’éﬁﬂatﬁfth%ﬁﬁamt‘ra@r% i e}rear\?@datﬁré@mcerﬂeﬂsmg
radzatzcmtrmgrtmrngeqrrmrctsm@m&mﬁrtﬁﬁs&m@ﬁg@ﬁ&tﬂ@ﬂ&lﬁm

pmm@a@%%@méﬁgﬁtgﬁ ﬁ@rmﬂ%ﬁ@g@@%@ @agtf%gtva?n?n { d

a platinum-based agént. Suitable platinum-base gents inc
Compﬂtias aké ot fivitey %ﬂ%‘a% ﬁﬁétfﬁ‘Sfﬁ’éﬁﬁetﬁﬁh%tﬁ’&%‘ﬁ?aﬁ‘ptéﬁﬁlpﬁtlt‘o“
comprisomesembodinents e platinue hasediagent is:icasboplatimH), and

) ent of: breast canc
RN oA R R e
some eeaﬁééreaﬁdi%ﬂ%ﬁ%%r@w reaiten) Iingy caneartireRadimgnts. the
second dtvancdeduNSGL G, diest ine NSELE (B GLLihand advanieed 8Qlid: to the
r.mal n the | rian cancer; hea neck
L R S e
therapysome embodiments, the invention provides a method of treating a
[0034]prolifetativettiseqse: (leGheas Canaenkdn amindivitiyad, COmPHSINGving
a prothQ{r-b'Q i ;[sgzgég &%ﬁ@?éﬁ"&%’éda”%nt tr%nm?n t‘ﬁgt%ve go%oytgtttcr a%rst therapy
composition comprising anopartlc es com'r?xlrrsrngD taxane and
comprigagréPIrstaia (Saemadamusiieridnis) tha @wmrveiatmaﬁt of an
chemotitpracyckse: antibigtcodnsomeemhedimentsrihe imention therapy
provides a method of treqtlng a prollf ratlve dlse (?iuch as
g Bis

may be'administered in an Ways SUuc s se entia mulf
7 INnan in |vrcfuaaf Emprlgrnga mini elrrlng ein \?%ljgi

cancer
and if sepugptiakfdstivs@mpuntoiEn tonTrediatrccormiprishagmenbparicles
comprising paclitaxel and an albumin (such as AbraxaneTM) and
a carrier protein (such as alburgjn), and b) an effective amount of
an anthracycline antibiotic. Suitable anthracycline antibiotic
include, but are not Irmlted to Doxrl(r) actrnomycrn dactrnornycrn



100801In some embodiments, the invention provides a method of
treating a proliferative disease (such as cancer) in an individual,
cdmprising 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

althou@ﬂl@!é%ﬁfe@e@rﬂg@mtmipipyg&rﬁaq(%n]gi ggg%zlga nbn \ételc %%ﬁg It
|

i gome embodiments, the invention provides a met
will algo ro‘l“i’gFégtti?/‘éd%b%ée@f}éﬁhé‘é%ﬁ@e‘ﬁclHdérﬁnfﬁa|%’u§l
chematomprigingsadministering to the individual a) an effective amount

[003:9f a CO'T*AQ%%'&%H‘E%HQ?&'9190%5'«99@9%'&%%0 ompyisin a%!;!%%"

nd an albumin (such as AbraxaneTM) and a carrie otens (suc
embocHRSH RS AT i 4 f&?f@%f)&aﬁm‘aﬁfﬁfmé mm@m@
nanopgticksas hpridzgmix {velcadelrf@08itin sooneamhedinents:ihe.
nanopmyc@@ympemg%saamm% Q\té{%téﬁgdaopf9l'f%'éao%v£}%}; gafg%%l fhe

: ﬁ?uc as cancer) in an individual, comprising administerin
interva} VTGRS AT R ERURP ARG RS fe BhApS it cofhpiiging the dose of
taxanepgpopaticlestcompis singta EXancabnd 250an01a5 REeIRUSHERA8 dose
followﬁllgy%@x)acﬁﬂgdmlﬁ?rg g}%tl\fﬁ 5%@981%38& Ehgsr%Peu“gn%%trea merhc)d of

dmi Stome embodime e invention provides a me Ing a
AdminiS{eSig AN B R T R AR RS ThoaraRamicIaiteohpAsing
albumipdméhisterimgetod8, intkvitiuhak ajanefiaetiven paRauntseiidhinistered over
a peno@%’?ﬂ@@e%&%%@l@ﬁ'%&&ﬁﬂ%qﬁ{%ﬁ% Q%%B%%«!:ﬂ% mm&ggxt?c!nﬁg %o more

than ab ntalbu (such as AbraxaneTM) and a carrier protein (su
ADGMIN): élﬂ \ﬁl}eéﬂ”eﬁ%gﬁ%oémﬂﬂfﬁ’f%ﬁéeﬁ%r%lﬁéﬁﬁgaé‘ﬁﬂbbwm 0.25%
to abo%&iﬁémélmmpeundmmcbdms firitdude; butdremnotlimiieddae. m

some eRBHAGRGE, aRtPRdY(SUeh a3 ab L
anti-HER2 ntlbod such as (Hééé?fépé %fp%\éggﬁzéu%f‘ng& Abraxane™)

e s PR N Bl (e, yelek. %, 10%
11%, 1gerhtlizdA%ab)s Zelsin2Qbri tiorrab tiLisetast (RituxamEruina),
dose. Iﬁ@&rﬁ%&fﬁ%ﬁy @@M@ﬂ alfbBOTG %@@&Fﬂﬂﬁ&ﬁﬁsﬂmm at least about

Erbitux(r) (cetuximab). In so

aovof B %mg grapeutic )ﬁel‘ltl

YO EirBodiments e Chifio ﬁlgf}ﬁ)gﬁﬁf: é@é‘?ﬁlf‘seﬁ‘liﬁ@féﬁ%%ﬁ%@ intervals
b@twe*f”aﬁ%?b@dylmﬁ@mhlaﬁnah&am@@dytagmwgaEdﬁﬂﬂ?ﬁygmmmejg
days, 26@9@@@1&&&1&%‘3 m%mgm%&ﬁﬁ%ér%tmﬁ%a%mﬁ% g breast

admini$20S g‘rfey;clgldg&g ?tment og‘ advanced breast cancer, treatment
OF MetAStahe Cariter AP S Pbreast chrtedr Inah0adulants: 24,

30 and Ippiepihand treatment of cancer in a neoadjuvant setting. In some

[0036]embodinagnis.thesmethodisdor reatment.of ANy AhmeRsials

reast cancer, breast cgncer in.an adjuvant settlng ora
2

com o AT S ARG g CARBLT (B ACA AR Pl i vapidsoch as
albuminy Stgreinael m@admvaﬁandcamemdnea@m tbanecie aRNB! waBtkin
the mteﬂﬂ’tﬂ%ﬂ@%ﬁ&BE'MS&@@%’&HE}?@F{Q@@%{: 0&,@ Xample, 0., tthr::
dose Ofﬁ_] r%?embodl ments, there is provided a method for ’[reatment 0

E

oS AU AE B 4R et P B AR mEm . In some
emboau@@mpmmgsampmd@temg}m thedndidgtial 2 26npednch compnsmg
nanopaa@é@ﬁ'@ﬁﬁj@ilﬁg%@11%@9&9@%9@)8%3?@5thia;fagil‘aln%aﬁgg é%gle
wee r

. eek three weeks with the four concurrent with
proten (g aym%%gt%s“ﬁ?%?*ﬁ%w& {0082 SkHSE Wiensouae s irst
one mord ioreiohbmiotirerbipeutio agentsuairasaaipinistered-iniaddision iaveer,
and whelB8 taxane !ﬁ H‘@tﬁ@ﬂ@ Q@J&l‘fﬁl GGRAMRAS ('.:)IQPS a-g Z%N : ;’ngoagout 25
chemotherapeutic agents may (but not necessarlly (i
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 proliferative disease (such as cancer) in an
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embodiments, there is provided a method of treating advanced
breast cancer in an individual, comprising administering to the
individual a) an effective amount of a compaosition comprising
nanoparticles comprising a paclitaxel and an albumin (such as
Abraxanemd4), b) an effective amount of carboplatin. In some
£embodiments, the method further comprises administering an
Mo 8RIG HRO REBPHEF It ARSIV AP fvesbrfs oxample
AbraxemBodimeints;ithereniss esvidedaunathod Ditreatjagmetastatic, 12, 13,
14, ISW@%t %%ﬁﬁrv'ff‘n%’):ﬁ“dttﬂ%ﬁb &9&9&9@&9 %ge nlartltlos tgrrtltg t[:gnz[lpgomnon is

individual a) an effective amount of a composition comprisin
admini§ird A RIS R HBHRENG paciiteXe I AntrardibtrAm (ststcks fypme
emhodlhkmﬁxa.men)tdﬁ?meﬁmﬂ\ﬁecﬁmﬂuﬂisﬂﬁ@ﬁf ARitRRINewnl BbSOMBEy of 7 days, 6
days, SHROHIMENSoderR P2 ethackahreaiing %Qvett%%me

non-small cell lung cancer in an individual, comprlsm
comp o AR SHBRIFT RS HHRY Fh AR AT AP AREHE R/ TGuRL B, 7. 8, 9, 10,
11, 12 coniEosition c6mpiising nanoparticles comprising paclitaxel and

roo372n albumin, (such as Abtaxaneml, b).an sifective.amount of .-

carboplatin. [00881In some embodiments, there is provided a
Comp oS, i EHRE RS A BRSBTS AG A ehRRieiYs deHome
embod&&pﬁﬁﬂﬁﬁx&ie;ﬁkﬂﬁﬁ@(ﬁ@@ﬁﬂﬁﬁi@ﬁﬁﬁs&nﬁhﬁo@adﬁtﬁésﬂf&ﬁ@iﬁt(@mhtaxei
and an%etttymmo%deatt%ﬁtep%Mt%ﬁ&&%%t?ﬁ %n I%-RYE! taJe %

compositions described herein may comprise € ve amounts of

averagfirtasie il wher i hahibthier Abeiti dbtsert feroadraEthent of a
paclitaprigliferativerdisedse (:eumhsa&eames)azhneﬂmeee{mbloﬁh ReNtst dactant
(such a§t@;‘?éﬂ;%ﬁ‘l%tﬁpﬁ%ﬁ;@9%@5@%1@%&@6%%@&8 mﬁhr? o pachitaxel

composition at a{)re determined ratio, Such as the weight ratios
in the 08%’8??88‘& hereih L Bt eimBsa ﬁ'h%‘ﬁt% ltﬁélﬁﬁt/etﬂ@ﬁ“?)%\ﬁ%?ﬁﬂs
the pacE el gistigcomippasitionofianceffectiveiamaunhopaLampasition
nampaﬁtz;rﬂapﬂgggnrt@ee@@tﬂgtﬁée%mrgtaeﬁﬁmg&&%&Q:&‘ﬁ[mﬁé'taxe'

docetaxel, or ortataxel) and an effective amount of at least one
Pl B T RETA BB i AR OSSP S Sfier @ A At riens
Cremophventioseprovidesiphatmaceuticatdaihpositionspaaitipsisingan average
dlm&:t&%@g@@f&ﬁ!ﬁ%ﬁg%ﬂ?m Alaxane QMQJ@EE"EMBJE E?tﬂ él?blﬂﬁnnaﬁf)ther

" albumin) for use in the treatment of a proliferative disease (such

combIZUCRRRL %’{8F&ﬁtagéﬁla%&seat@otﬁﬁﬁee%ﬁﬁtﬁtaﬁeatfgf'aﬁay%ﬁmms
the nanggrgintiadhadsitinist afiomn ofcdf | éastone Othershemotherapeutic o ther
taxanesqgﬁz'ﬂtasl B&@%t%@&@i@?eﬁtﬁmmsw&ﬂﬂﬁ& BB@@QS&@ of the above

haract harmaceutical composition comprising a f chemotherapeutic
charactfislitt for use in the treatment of a proliferative disease (such as

[0038]cancelidswinereines aideusecbaipnisessimiik aneoutsrandion will
becomepP %HE@&@Q%'&@EE@H% &’Jtél&@ﬁé?&ﬁ!HBH z}n%qmgﬂgeﬁged Cla[ﬂ‘ls Ttisto

be und nanoparticles comprising a taxane and a carrier protein (suc
e undegiigqiiiny. TP sHIRE Ahflctinfertd citiesinlBRiGHPFovRIed ments described
herein tax&neecodntaiin g nantpactitieltompasitiens«nd eempasitions
comprising one other chemotherapeutic agent for simultaneous,
andlor sequential use for treatment of a proliferative disease (such
as cancer). Modds et BeidistididhUbdu61RIE composition

[0039] compiising mmmgtmtea"mmpmsmgomam {elsorTefenectoas.
Figure z@@ttqpetttcéeec? jtion an%nd%n R R ther m‘tit%at o B

be administered simultaneously (i.e., simultariéots administra o
shows t'&’n‘%ff%?@ééf@érﬂ%lW@@Otgétf&éﬂhﬁtb&dﬁhmﬂﬂatlon) [0091]In some
embodiments, the nanoparticle composition and the
chemotherapeutic agent (incluging the specific chemotherapeutic
agents described herein) are administered simultaneously. The
term "simultaneous administration,” as used herein, means that
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In some embodiments (for both simultaneous and sequential
administrations), the taxane in the nanoparticle composition and
the chemotherapeutic agent are administered at a predetermined
ratio. For example, in some embodiments, the ratio by weight of
the taxane in the nanoparticle composition and the

(0040} Chem?heral?e{““c et I3, Abgut, 1. 1o I Serme. e ma‘i’%@eeé}tistpﬁw

weigh o) may etween about 0.001 to about | and about
for metpoitcationt Shosrstiisder sl St Bt dRdLA Tdribclgpeecnitors

(CEP s) albpé%tphedél sRHEemgdiments, thecratiokycueightiofdher taxang .

. h t h h t
o S TSR AP el s e

Slgmﬁ@f{ﬂ}’m<3{15 P@fﬁﬁﬂtﬁqmﬁhéé‘m@%?ﬁ%‘a?ﬂents the ratio by
(o041 weightnfthe Jaxane iuibe. nanopeasticle BDICsIIGaxanthen

metmn%?_uﬁ:r%?t’ arggllflitllg%g ﬁéﬁfk &5@%@&3@?&9 %ldltS mjér]' gv&;[h ﬁh;l’tbr-

1, 100: 1 er ratlos axe

bearingHFiid mistatEiE JOOIE RSN oBRY Hsofiired ?éﬁﬁ%%&é}ﬁe’%ﬁﬁ/bﬁ%@
metronSRRIBPITEISREIHG agaRiunay-hpineMpeassanhy) (0 deansr xhan
What |§&cgmaley required when each agent is administered alone.

U , IN"'some embodiments, a subtherapeutic amount of the drug
[0042}in the Rismensddichd dBrbsrIGRESH Y BetTeckhesiNe FapdtRe
endoth@QERoakeraBNiNBieIe feriSiabilesap eNDANABALS DFig. 4A) and PC3
(Fig. 41‘iﬁ u%@rew[)ag eutlgéﬁyel c%eatﬁfg gg@%%gt&h&thlf?c m%%t@emcphor

erapeutic a ount that Is, Iesst an the amount normally used

EL COﬁWHeﬁ tHeRaGTiA THEPhhAdHAricR: EotipBsticiPariioftHe’07 3, 6 and
10 mg/eh) esaaihprapattia g ank drelAdminiskety albne. dhe teduction
simﬁcaawp J%%?Pﬁ?fé&&?ﬁ%}ﬁ olithe. Amountadministeredat A:9ve9

stration and/or the amount administered over a given perlod

£ 0.05) dffrneiredueca e HETEY e Plin some embodiments,
[0943]enoughz@dﬂemmﬁmamﬁltmmgemsrmm|$¢e$eﬂ<ff@mwl@9\l (=)
and PCEE@YEHS 8%%'1%&95%%%9%&9&%9&!%’b@%ﬁa&ﬁ{%?ﬁ@r&'&lﬁoi c,

comp osition required to effect the same degree of treatment by at
metron%aéﬂ"ab@dtaﬁs%/lﬁﬁé%ﬂiﬁ%fﬁe@}sﬂ%ﬁ)@%6 08005 Fesbal Ske:
respect2@90, @mmqamsmmnmw;sema@h SRuFigthéB and 5C
show ﬂ{é %%%E%%' &&@éﬁ?&ﬁ%@ﬂﬁ%@ggﬁaﬁa@%ﬁ@ zﬁﬂ%%{ﬁéilé@%}%;e

he normal dose of the chemotherapeutic a%gnt required to

CEPs %ff@afméi slpitindgrac bhabitient Byt s ihol SHY 6PEwine
SCID #0806, 20%, 30%, 50%, 60%, 70%, 80%, 90%, or more. [0098]In

0044]50me %{E\B%%I @%Q@m@&f@&%@@ﬁbﬂ@ﬁ@@ﬂ%&ﬁ%uono;mo or

na nopartlc e com?osmon and the ¢ emotherapeutlc agent are .

MTD regiffsst B Cdparet 46 e ROEShGhaTRG RotATH RseE bR e !
plugs injresd administesss alonie: fiandonid3eibiodimeritsaotiithie taxon in
sahne/aﬂ%mqﬁlain}g p@l’é C!a%ﬁé%rﬁﬂ%ﬁi%“ %”%Q&S&?M@? ﬁapﬁu‘éﬁ!%atg e@taﬁﬁef’

admlnlstered at a subtherap eufic, i.e., reduced, level. |

metrongwip AditrEHtS; %%é@@l@ﬁ%éﬁ?%ﬁ%&é&.@%&’ﬁ&q 1&% %%?&%807'
Matngélhﬁi’;ﬂﬁﬁl’lﬂr\apﬂwtﬂaagﬂmmbat@dmtmlbeéessdhamme%ﬁa‘bh&heﬂﬂ
{0045 aXImH%‘L tO)ﬂg egt%%*e 1reT'}%>S1$)w t%é%@%&&gd 1@9?%@!&@&;3&11’1 yein in

anoparticle composition and/or the emothera eutic agent is
combirggion thidh AetATS 0061409 B0 ShoR I ToYs: of THEOMTH V2
av aiuat@%%}&xﬁ @glhmaﬂmﬂaﬁmth@xﬁdmw$t(ﬁtgompg0ﬂmgufaﬂmgs~1 th calcein
Fi %)escribed herein can be used. The combination therapy methods
escribed herein may be performed alone or in conjunction with
another therapy, such as surgery, radiation, chemotherapy,
immunotherapy, gene therapy, &nd 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
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mg/m2 when given on a 3 week schedule, or 50-250 mg/m2 when

given on a weekly schedule. See also Table 1. [0104]Other

exemplary dosing schedules for the administration of the

nanoparticle composition (such as paclitaxel/albumin nanoparticle

composition, for example Abraxane ) include, but are not limited

to, 100 mg/m2, weekly, without break; 75 mg/m2 weekly, 3 out of

[0046}or wé@&@f@ﬁe@qwnﬁzwweew‘f%u%ta&W@@W@%%@Wﬁem with

Ab1axét\l§@kﬂh’a3{@m ofdawveslks;-12meng/ m2o yyeekdyda. out of 3 weeks;

0047&,30 m ele%v\é t\}/\éltch (t))ggeaak Vttl'75 m%/WA% g gc\J/mBYnatton with
m2 onc every weeks. 260 once every

Abraxewééks Hﬁééiammﬁwm@revem ﬂ%@%@!ﬁé@bo 175 mg/m2,
weekly, without break. In add|t|on the taxane (alone orin
comblnatlobtg.hg EE}S)ISE v . Y. fo '!‘0” a
metronomic Ta Né described herein. T0105]
dosing regimes for the combination therapy of nanoparticle

[904890mpo$ﬁ@@&&dema§tmcbtaxeyﬂhmﬂa amwpﬁﬁﬁﬁte eQMapesHigNising
aﬁrstt:h xam le. Abraxanel-m othera%%ints include, byt are n
0

rﬂ%nﬁt m lsvt\’/%elz ,tr\}\al%ogut three- Wee’Rs

prote_utfﬁglﬁtﬁ zxeltmtt)! nd»aﬂym%@ﬁt&hﬁ@f@ﬂ%%@ty . Wéé"ké??ﬂu%l%‘fy

admm@&gémhz AdrirmYysio ane 6ROMEMZeYCl aphospRaAICRORNCALMETYThe
weeks:; 40, ing/m: once. every three weeks, plus

mvenmn absopII) L &6‘8%] %Soot?cmeeg%e%%th{rfe%exg\?eeks 100-150 mg/m2

E0049Lveek|yTbmféetﬁdaptaﬂﬁnM--éh%ﬁé@ww%éawe%dwe its

supericN@NZnance:exeryinadveaksyiplts:200Q=nag=tr2-ge hcitabineaidn
combma%ort(%{@h ﬁ@y‘hjlgl é)ét’{t?n Sg%vagdyo'tvvx%awge%lfﬁmadnaﬂtte? (gégl%iso be used

wee ree out of four wéeeks, plus carboplatin, AUC=2, weekly,
in meﬁﬂﬂeeeete@t@r@atawe dRee tﬁ?i%ﬁﬁ%h‘ﬂé?é?ﬁﬁ%ﬁifﬁfé’ﬁt@ﬁtﬁ%mm
compofiatapasiicleieempasitiae pfdhe texapatand thechemotherapgutic
believe T %@Q&Q‘%ﬁ%ﬁ?%@% QA0S 1e AN QLIS O INLEAINES 1 as

escrib e in Tab 101 7]In some embodiments, there is
Abraxagehlfide s nréfducoht Brenshennbern BitiAtidag
additioBQRADLS iztfgu&tdmhmiﬁtecrhﬂgatetﬂiee individuad: shameffie cliverameunrtth
radiatic?l 2 9&%%9&%9 ?0%%%%3 eri]i%cqgg %ﬁ%%%ﬁa&%ﬂ%?%ﬁl& gg@x%%a\g?h

suc aclitaxel) and an albumin, and b) an effective amount of

radiatiog |3§§f é t‘ﬁé"t"f&‘h‘é TSR RERsEaRY A8 stEv Al MR bws Ito
nanopadicis chalpiesitioh) ssome emhoadrnoniddheatimimstiatiomofithether
chemotﬂe&i}%tt' ﬁg‘exﬁ%ﬁ Resition.and the chamatherane H%ﬁ&%@tsm% *ae very

osin imes as indicated in Rows 1 to 35 in Table 1
cfcify e@m&eeﬁm%@t% Bonthier & fis pravidati®A Thébash frubdlirgotherapy
in the trigtastatic s asitcantsnin @ncingdividival.comprising administering
{OOSO} to the "i"g Jjgelggt!t g),g’}i&ﬁfﬁlc&}’ Iég}%&rgélﬁsqgmtpg@%?g first therapy

comprising nanoparticles comprising a taxane (such as paclitaxel)
comprigifg R e AR, Brith By A e"ttébtﬁi@ga‘?ﬂféﬂih‘f’t‘jlt apteayl direpyiash as

anatheﬁ&leﬁﬁetti@tpmmt@@@ eni astprovidesh]aRews214-8-ang 30tkbiave
e R I M
admlmetﬁgﬁfbtqﬁ@a@gtﬁlg}%gtzﬁh@ raslifsertisteaarRigNs &, heg Cather £0-15
adminibabiade0108] I semesembodingnts dbeinéspiavidadia:
composnieth()d of treating advanced breast cancer in an individual
comprising administering to the individual: a) an effective amount
of a composition comprising nanoparticles comprising a taxane
(such as paclitaxel) and an albumin, and b) an effective amount of
at least one other chemotherapegutic 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
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chemotherapeutic agent as provided in Rows 25 to 35 in Table 1.

In some embodiments, the administration of the nanopatrticle

composition and the chemotherapeutic agent may be any of the

dosing regimes as indicated in Rows 25 to 35 in Table 1. [0111]In

some embodiments, there is provided a method of treating lung

ancer apn individual comprising administering to the jpdividual: a)

[Oosgn effecﬁ}éﬂg?h%ﬁl% %}Oglgo%%o ition Comp isﬁéxﬁﬁﬁgdﬁﬁlﬁ%@um o
be mews pifiiriylanndbaetidaich M3 P dennselant ahtabanvidpachbosition.
Suchancedfeetivelamgunind at east 088 athershematherapeutic.aaent ... .

than AS-RIOMIded in Rows 36 to 48 in Table 1. In some embodiments,
the administration o t%e’nanoparticle composition and the

[0052hemotHdrapeting dgerbridybie ameeormBdosifregimesass diseases,

partidridibaged far Rons 3640 48 iRclakleid 40 &2 SOME nnroach for obtaining
of treating NSCLC

: ' s,.there is provided a method | )

b B TS T L S LB i e
clinlcglgHsing aniinisterid Tt doiraivichaal mprmHbetivicambunior
morzmmg paaifemleﬁnp{j&twtﬁammi@ﬁl%m@%m BRAND stz of
di > (f‘ : | el) ana an umin, an effective a_mount or

Ot ea&ailgégot{%g&fyc. el rg%ﬁé%rlégﬁen&?%sgaélé)n %%gﬁ%%ﬂgﬂefﬁmgmwng
OCCUTEEBCA G A AR friiFemstedcliy sorine Binpbbdhrientsoghmsion, amelioration
of thi&lgi iikrsisi s;ﬁaij @ﬂd@?ﬁhﬁiﬂﬁtmggﬁlﬁ@m?@ﬁﬂ% Q\%d:ﬂgﬁnp assed by
o ﬁfm@t %’ [0 n gla eany o 6;[ 0S regimes as

S e - Rows Je0 i g AP R e e
method b rREopfeRieraPbY6 Weeena thexre A ohee ativgtaek mbadht.
- [005¥olid tusenmatigrancypioltheatingiiras individieal.s @MRTISIBG s
(inclu@ggﬂ: éﬁ%@ gﬂ%ﬁsﬂ%&@%@ib @el%glaesgs?% \é?ﬁ\?érln 1 llélrt]tl'g;r)i‘aor the
QO_mDOSItIOH comprising n-anopart|C|es comprising a taxane tSUCh

metasahARIPSR N ANE S BN BRE B s Tree ez ontpigie one or
more ¢gstignecothembhémathesapedtitagentaspiomdeddniRaw# laiker,

. nanoparticle composition and the chemot peutic agen y be
OV Y GEIRY FEGIH S S IFRCRRH I REUP £t #h cTatste heaf asgmesk cancer.
In a brepdbogiments)theretisipiqxidee airethogd-of {(eating:SGL G iR1aRd
- from ﬂﬁ%ﬂ%@é&ﬁ%%ﬁ&ﬂ%&%ﬂ'%F%_.!}JEQ&Q&QS? ﬁ@g{}}{l'sd ﬁgl eéai ﬁé'mimonary, but

o 0tgffectl\_/e_ amount of ? composition comprising na olfo'ar’l S ‘
A0 O S i R P Rat b & R S AR asRsti ST iin RetSiAYiPn2 Bipdsblprosis
and sngtbffastiiepambunbofatbicbst Onaethencherssthempewic.agent
follow8% Qﬁ@@g@g}m ﬁ?&ﬁé@lﬁ@oﬁﬁmﬁt%'ﬂk@ 9 m%-ﬁmeb(%%%g%tgé&&% In some
emboda}dmlnlstratlor] of the nanoparticle composition an e _

CREMo A PEP LB S GEHE TR L A Be TR B e Fetitnds sanineiRbatbrents,
the proifRoWABsRsE ablddniBild 3t seme.emhodileeNts R8s md
subseqRéRNidek admethad ofidieating ovarian cancer in an individyal,
comprising administering to the individual® a) an effective amount
metastip i BihpOsTH ehib HistHy Adie Partic e dremsiosiaty arebieine
alternafsubhoasmpadiitaxethand:an Al min . e hidpeffective.amauat of
t leas h motherapeutic agent as provided in Rows 49

O A 1 ACE b AR I 2 R AR P oond
or compab LT e b i 6 teAca st ulents et apeutdiccagenthray be
amelioany ofithe, dasingragnesasin diea&&%h@@%&éﬁéﬁﬁ%éx@;@&@'ﬁ I

. mbodiments, there s provided a method of
e Nl e L EANLLD 1 SHH G R CoTRRReTRG oot
administering to the individual: a) an effective amount of a .
composition comprising nanopdfticles comprising a taxane (such
as paclitaxel) and an albumin, and b) an effective amount of at
least one other chemotherapeutic agent as provided in Rows 53
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Combination Regime/Dosage Study therapy type Protocol title
Row No. Combination Regime/Dosage . Study therapy type
Protocol titte  ABX+ Carboplatin Herceptin(r) ABX: 100 mg/m2
DI, 8, 15 g4wk x 6 Carbo: AUC = 2 DI, 8, 15 g4wk x 6 HerceptinO:
4 mg/kg on wk 1, 2 mg/kg all subsequent weeks Advanced

HER2+ Breast Cancer A phase Il study of weekly dose-dense
sufficient to cause a tumor to shrink and/or to decrease the growth rate of the tumor (such

as to suppress tumor growth) or to prevent or delay other unwanted ceil proliferation. In
some embodiments, an effective amount is an amount sufficient to delay development. In
soime embodiments, 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: (1) reduce the number of cancer cells; (i1) reduce tumor size; (iii) inhibit, retard, slow
to some extent and preferably stop cancer cell infiltration into peripheral organs; (iv) inhibit
{i.z., slow to some extent anci preferably stop) tumor metastasis; (v} inhibit tumor growth;
{vi) prevent or delay occurrence and/or recurrence of tumor; and/or (vii) relieve to some
extent one or more of the symptoms associated with the cancer.

[0955] 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 that 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), inctuding, for example, advanced breast cancer, stags 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 SCLC), and advanced solid tumor malignancy in the lung. In some
embodiments, there is provided a method of {reating any of ovarian cancer, head and necl
cancer, gastric malignancies, melanoma (incloding metastatic melanoma), colorectal
cancer, pancreatic cancer, and solid tumors (such 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 nrovided a method of treating any of the
following diseases: restenosis, stenosis, fibrosis, angiogenesis, 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.

10056] The term “individual” is a mammal, including humans. An individual
includes, but is not limited to, human, bovine, horse, feline, canine, rodent, or pri%nate. 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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nanoparticle paclitaxel (ABI-007) carboplatinm, with Herceptin(r)
as first or second-line therapy of advanced HER2+ breast cancer
2. ABX alone (+Herceptine) ABX: 125 mg/m2 qwk x 3/4 Metastatic
131 ast Cancer Phase Il trial of weeldy AbraxaneTM onotherapy
for 1st- line MBC (plus Herceptm(r) in HER2+ pts) 3. ABX +

in sonl\é%x%p&ﬂﬁg,&s(,tm@ﬁ%§fﬁlal 15’%%265@9&%9&@%@3 F g‘pr)rm%@?ve disease
(such as an advanced cancer). In some embodiments, the individual is HERZ positive. In
some embodiments, the individual is HER2 negative.

[0057) The methods may be practiced in an adjuvant setting. “Adjuvant 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
chemotherapy. However, because of their history of the proliferative disease {such as
cancer), these individuals are considered at risk of development of the disease. Treatment
or administration in the “adjuvant setting” refers to a subsequent mode of treatmeni. The
degree of risk (i.e., when an individual in the adjuvant setting is considered as “high risk”
or “low risk™) depends upon several factors, most usually the extent of disease when first
treated. The methods provided herein may alsc be practiced in a nedadjuvant setting, i.e.,
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 frst

_line therapy. o

{0058] It is understood that aspect and embodiments of the invention déscribed

herein include “consisting” and/or “consisting esseniially 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: 2) an effective
amount of a composition comprising nanoparticles comprising a taxane and a carrier
protein (such as albumin); and b) an effective amount of at Ieast 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
embodiments, the nanoparticle composition comprises Abraxane ™. In some embodiments,
the chemotherapeutic agent is any of (and in some embodiments selected from the group
consisting of) antimetabolite agents (including nucleoside analogs), platinum-based agents,
alkylating agents, tyrosine kinase inhibitors, anthracycline antibiotics, vinca alkloids,
proteasome inkibitors, macrolides, and topoisomerase inhibitors.

[06060] in some embodiments, the method comprises administering to the

individual: a) an effective amount of a compaosition comprising nanoparticles comprising
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L2: AI3X: 90 mg/ma Nay: 20 rug/ma L3: ABX: 100 mg/m2 ay: 22.5
mg/m2 L4: ABX: 110 mg/m2 Nay: 25 mg/m2 L5: AI3X: 125
mg/m2 Nay: 25 ing/m2 qwk all levels Stage IV Breast Cancer
Phase 1-fl study weekly ABX +Navelbine(r), with or without
G-CSF, in stage IV breast cancer 4. ABX + Xeloda 0 ABX: 125
mg/m2qwk x 2/3 XelodaO: 825 mg/m2 D1-14 cpwk Metastatic
paclitaxBreastCancen Rhase o ¢edie ImBXHoX el duai(PRMBCtrial 5. ABX

chemotHeAPLIFRGYENNEN some embodiments, the paclitaxel/albumin nanoparticies have
an average diameter of no greater than about 200 nm. In some embodiments, the
paclitaxel/albumin nagoparticle compositioﬁ is substantialiy free (such as ffee) 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/albumin
nanoparticles have an average diameter of no greater than about 200 nm and the
paclitaxel/albumin composition is substantially free {such as free) of surfactant (such as
Cremophor). In some 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™.

{0061} In some embodiments, fhe invention provides a me’chgd 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 chemotherapeutic agent. Preferred drug combinations for sequential or
co-administration or simultanecus 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.

[0062) The chemotherapeutic agents described herein can be the agents themselves,
pharmaceutically acceptable salts thereof, and pharmaceutically acceptable esters thereof,
as well as steroisomers, enantiomers, racemic mixtures, and the like. The
chemotherapeutic agent or agents as described can be administered as well as a
pharmaceutical composition containing the ageni(s), wherein the pharmaceutical
composition comprises a pharmaceutically acceptable carrier vehicle, or the like.

{0063} The chemotherapeutic agent may be present in a nanoparticle composition.
For example, in some embodiments, there is provided 2 method of treating a proliferative
disease {such as cancer) in an individual, comprising administering to the individual: a) an
effective amount of a composition comprising nanoparticles comprising a taxane and a
carrier protein (such as albumin); and b) an effective amount of a composition comprising
nanoparticles comprising at least one other chemotherapeuatic agent and a catrier protein
(such as albumin). In some embodiments, the method comprises administering to the

individual: a} an effective amount of a composition comprising nanoparticles comprising
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Metastatic Breast Cancer Phase IAl trial ABX plus Doxil(r) for
MDC plus limited PK 6. ABX -1 AlI3X: 125 mg/m2 Gem: 1000
mg/m2 gwk x 2/3 Metastatic Breast Cancer Randomized Phase I
Trial of Weekly nab (naneparticle aloumin bound)-Paclitaxel (nab-
paclitaxel) in Combination with Gemcitabine in Patients with HER2

Negative Metastatic Breast Cancer 7. ABX + Lapatinib
paciitaxe? and an albumin (such as Abraxaug%? and b} an effective amount of a

comaposition comprising nanoparticles comprising at least one other chemotherapeutic
agent and a carrier pfotein (such as albumin). In some embodiments, the cﬁhemotherapeutéc
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 nab-5801), rapamycin or its derivatives, and geldanamycin or its
derivatives (such as 17-allyl amino geldanamycin ( I7-AAG)). Insome 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
contenplated is provided herein. Suitable chemotherapeutic agents include, for example,
vinca allcaloids, agents that disrupt microtubule formation {(such as colchicines and its
derivatives), anti-angiogenic agents, therapentic antibodies, EGFR 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,
macrolides, therapeutic antibodies, retinoids ¢ such as all-frans retinoic acids or a
derivatives thereof); geldanamyein or a deﬁvatiVe thereof (such as 17-AAG},7a11d other
standard chemotherapeutic agents well recognized in the art,

[003:65] In some embodiments, the chemotherapeutic agent is any of {and in some
embodiments selected from the group consisting of) adriamycin, colchicine,
cyclophosphamide, actinomycin, bleomycin, duanorubicin, doxorubicin, spirubicin,
mitomycin, methotrexate, mitoxantrone, flucrouracil, carboplatin, carmustine (BCNU),
methyi~CCN‘(J , cisplatin, etoposide, interferons, camptotheocin 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-5 801, Innotecan, HKP, Ortataxel,
gemcitabine, Herceptin®, vinoreibine, Doxil®, capscitabine, Alimta®, Avéstin(@,
Velcade®, Tarceva®, Neulasta®, Lapatinib, Sorafenib, derivatives thereof,
chemotherapeutic agents known in the art, and the like. In some embodiments, the
chemotherapeutic agent is a composition comprising nanoparticles comprising &
thiocolchicine derivative and a carrier protein (such as albumin).

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

including, but is not limited to, carboplatin, Navelbine® (vmoreibme), anthracycline
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Metastatic Breast Cancer Phase VII Abtaxanem + OW572016 8.
ABX + Lapatinib ABX: 100 mg/m2 qwk x 3/4 Lapatinib: starting at
1000 mg/d x 2 days Metastatic Breast Cancer Phase 1 dose
escalation study of a 2 day oral lapatinib chemosensithation Row
No. Combination Regime/Dosage Study therapy type Protocol title

(Doxil®), lapatinib (GW57016), Herceptin®, gemcitabine (Gemzar®), capecitabine
(Keloda®), Alimta®, cisplatin, 5-fluorouracil, epirubicin, cyclophosphamide, Avastin®,
Velcade®, ete.

[6067] In some embodiments, the chemotherapeutic égent is an antagonist of ofh_e:r
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 to the combined action (synergy) of the growth inhibitory agent
and the taxane.

[0068] In some embodiments, the chemotherapeutic agent is a chamotherapeﬁtic
agent other than an anti-VEGF antibody, 2 HER2 antibody, interferon, and an HGFB
antagonist.

[0069] Reference to a chemotherapeutic agent herein applies to the
chemotherapeutic agent or its derivatives and accordingly the invention contemplates and
includes either of these embodiments (agent; agent or derivative(s)). “Derivatives” or
“analogs” of a chemotherapeutic agent or other chemical molety 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 meiety. In some
embodiments, the derivative or analog of the chemotherapeutic agent or moiely retains
similar chemical and/or physical property (including, for example, functionality) of the
chemotherapeutic agent or moiety.

16070] In some embodiments, the invention pravides a method of treating a
protiferative disease (such as cancer) in an individual, comprising administering to the
individual a) an effective amount of a composition comprising nancparticles compriging a
taxane and a carrier protein (such as albumin), and b) an effective amount of a tyrosine
kinase inhibitor. Tn some embodiments, the invention provides a method of treating a
proliferative disease (such as cancer) in an individual, comprising administering to the
individual &) an effective amount of a composition comprising nanoparticles comprising
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 malate), and Lapatinib. In
some embodiments, the tyrosine kinase inhibitor is lapatinib. In some embodiments, the

tyrosine kinase mhibitor is Tarceva. Tarceva is 2 smalf molecule human epidermal growth
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ulse given prior to weekly intravenous AbraxaneTm_ln patlent§
\F/)vith agvanCSd solid tumors 9. ABX +FEC (+HerceptinO) ABX.
220 mg/m2 gq2wk x 6 followed by FEC: 4 cycle§ (+Hereeptln(r) for
HER2+ pts) Breast Cancer Phase Il preoperative trial of_ _
AbraxaneTm followed by FEC (+Herceptin(r) as appropriate) in
eas{ cancer 10. ABX + Carboplatin + Avastin0 ABX: 1Q0.

. SRR 287115 Eppeemine ERGITACHR) BhibScavastinec 10
d@mq*ﬁfgllm,éfzmﬁ(hase I clinical trial, an inoreased survival in advanced non-small cel}

factopg
m

hung cancer (NSCLC) individuals. In some embodiments, the method is for treatment of
breast cancer, including treatment of metastatic breast cancer and treatment of breast cancer
it a necadjuvant setting. In some embodiments, the method is for treatment of advanced
solid tumor. In some embodiments, there is provided a method to inhibit the proliferation
of EGFR expressing tumors in a mammal comprising administering to 2 mammaj infected
with such tumors Abraxane™ and gefitinib, wherein the gefitinib is administered by pulse-
dosing,

[0071] 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 affount of an
antimetabolite agent {such as a nucleoside analog, including for example purine analogs
and pyrimidine analogs). In some embodiments, the invention provides a method of
treating a proliferative disease (such as cancer) in an mndividual, 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 effeclive amount of
an antimetabolite agent. An “antimetabolic agent” is an agent which is structurally similar
to a metabolite, but cannot be uged by the body in a productive manner. Many
antimetabolite agents interfere with production of nucleic acids, RNA and DNA. For
example, the antimetabolite can be a nucleogide analog, which includes, but is not limited
to, azacitidine, azathioprine, capecitabine (Xeloda@), cytarabine, cladribine, cytosine
arabinoside (ara-C, cytosar), doxifluridine, fluorouraci] (such as 5-fluorouracil), UFT,
hydoxyurea, gemeitabine, mercaptopuﬁne, methotrexate, thioguanine (such as 6-
thioguanine). Other anti-metabolites iclude, 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 embodimentg selected from the
Broup consisting of) gemcitabine, fluorouracil, and capecitabine. In some embodiments,
the method is for treatment of metastatic breast cancer or locaily advanced breast cancer.
In some embodiments, 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 setting.
In some embodiments, the methed is for treatment of any of NSCLC, metastatic colorectal

cancer, pancreatic cancer, or advanced solid tumor.
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Metastatic Breast Cancer (HERZ-, ER-, PR-) Phase U safety and
tolerability study of Abraxanew, Avastin(r) and carboplatin in triple
negative metastatic breast cancer patients 11 . ABX + Avastin(r)
AI3X: 130 mg/m2 gwlc + Avastin(r) VS ABX: 260 mg/m2 g2wk +
Avastin(r) VS ABX: 260 mg/m2 g3wk + AvastinO Metastatic Breast

Cancer Three arm phase Il trial in | line HER2- negative MDC
0072 ; e embodumnents, the invention provides a method of treating a
(0072} atientd 120 g

proliferative disease (such as cancer) in an individual, comprising administering to the
individual 2} an effective amount of a composition comprising nanoparticles comprising a
taxane and a carrier protein (such as albumin), and b} an effective amount of an alkylating
agent. In some 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 nanoparticies comprising paclitaxel and an
albumin (such as Abraxane' ™), and b} an effective amount of an alkylating agent. Suitable
- alkylating agents include, but are not limited to, cyclophosphamide (Cytoxan),
mechlorethamine, chlorambucil, melphalan, carmustine (BCNU), thiotepa, busuifan, alkyi
sulphonates, ethylene imines, nitrogen mustard analogs, estramustine sodium phosphate,
ifosfamide, nitrosoureas, lomustine, and streptozocin. In some embodiments, the alkylating
agent 1s cyclophosphamide. In some embodiments, the cyclophosphamide is administered
prior to the administration of the nanoparticle composition. In some embodiments, the
method 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 necadjuvant setting,

[0073] In some embodiments, the invention provides a method of freating 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 platinum-
based agent. 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 AbraxaneTM), and b) an effective amount of a platinum-

based agent. Suitable platinum-based agents include, but are not limited to, carboplatin,

In some embodiments, the method is for treatment of: breast cancer (HERZ positive or
HER?2 negative, including metastatic breast cancer and advanced breast cancer); ling
cancer (including advanced NSCLC, first line NSCLC, SCLC', and advanced solid tumor
malignancies in the lung); ovarian cancer; head and neck cancer; and melanoma (including
metastatic melanoma).

{06741 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
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ABX + Avastin(r) ABX: 125 mg/m2 qwlc x 3/4 + Avastin(r)
Metastatic Breast Cancer Single arm study of Abraxanew and
Avastin(r) in I't line MRS 13. ABX + Avastin(r) ABX + Avastin(r)
gwk VS Taxol(r) + Avastin(r) gwk Metastatic Breast Cancer
Randomized Phase Il a trial in Ist line and 2/d line MBC with

taxanebaigcllo agclzgral‘"lgc%%ﬁ) é%t?s%&”a"?‘s'Xﬁg'ﬁ%ﬂ')‘, and b) an effective amount of an
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 effective amount of a composition comprising nanoparticles comprising
paclitaxel and an albumin (such as Abrax_anem) and a carmer protein (such as albumin),
and b) an effective amount of an anthracycline antibiotic. Suitable anthracycline antibiotic
include, but are not limited to, Doxil®, actinomyein, dactinomyein, daunorubicin
(daunomycin), doxorubicin (adriamycin), epirubicin, idarubicin, mitoxantrons, valrubicin.
In some embodiments, the anthracycline is any of (a.qd in some embodiments selected from
the group consisting of) Doxil®, epirubicin, and doxorubicin. In some embodiments, the
method 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 setting.
[0075] In some embodiments, the invention provides a method of treating a
proliferative disease (such as cancer) in an individual, comprising administering to the
_individual &) an effective amount of a composition comprising nanoparticles comprising a
taxane and a carrier protein (such as albumin), and b) an effective amount of a vinca
alkloid. 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 11anbpatticles comprising palitaxel and an

albumin (such as Abraxane ™

) and a carrier protein (such as albumin), and b) an effective
amount of a vinca alkloid. Suitable vinca alkaloids include, for example, vinblastine,
vincristine, vindesine, vinorelbine (Navelbine®), and VP-16. Tn some embodiments, the
vinca alkaloid is vinorelbine (Naveibine®). In some embodiments, the method is for
treatment of stage IV breast cancer and lung cancer.

[0076] In some embodiments, the invention provides a method of treating 2
proliferative disease (such as cancer) in an individual, comprising administering to the
individual a) an effective amount of a composition comprising nanoeparticles comprising a
taxane and a carrier protein (such as albumin), and b) an effective amount of a macrolide.
[n some embodiments, the invention provides a method of treating a proliferative disease
{(such as cancer) in an individua:I, 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
& s

a macrolide. Suitable macrotides include, for example, rapamyein, carbomyein, and
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ABX + XelodaO + Lapatinib Metastatic Breast Cancer Phase 11
AbrnxaneTM in combination with Xeloda(c) and Lapatinib for
metastatic breast cancer 15. ABX + Gemcitabine ABX: 3000
mg/m2D1 g2wk Gem: 1250 mg/m2D1, 8 g3wlc Metastatic Breast
Cancer Single arm Phase Il study of Abraxanew and gemcitabine
for 1' line MBC 16. ABX + RAD0O01 Advanced

erythromycin., In some embodiments, the macrolide is rapamycin or a derivative thereof,
In some embodiments, the method is for treatment of a solid tumor.

[06677] In some embodiments, the invention provides a method of treating a
proliferative disease (such as cancer) in an individual, comprising administering to the
individual 2) 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. 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 topoisomerase inhibitor, In some embodiments,
the chemotherapentic agent is a topoisomerase inhibitor, including, for example, inhibitor
of topoisomerase I and topoisomerase II. Exemplary inhibitors of topoisomerase I include,
but are not limited to, camptothecin, such as irinotecan and topotecan. Exemplary
inhibitors of topoisomerase II include, but are not limited to, amsacrine, atoposide,
etoposide phosphate, and teniposide.

[0078] 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 ahid a carrier protein (such as albumin), and b)Y an effective amount of an
antiangiogenic agent. In some embodiments, the invention provides a method of treating a
proliferative disease (such as cancer) in an individuai, comprising administering to the
individual a} an effective amount of a composition comprising nanoparticles comprising
paclitaxel and an albumin (such as Abraxane™) and a carrier protein (such as alburmin),
and b) an effective amount of an antiangiogenic agent. In some embodiments, the method
15 for treatment of metastatic breast cancer, breast cancer in an adjuvant sstting or a
neoadjuvant setting, lung cancer (such as first line advanced NSCLC and NSCLC), ovarian
cancer, and melanoma (including metastatic melanoma). |

[G079] Many anti-angiogenic agents have been identified and are known in the art,
including those listed by Carmeliet and Jain {2000). The anti-angiogenic agent can be
naturally occurring or non-naturally occurring. In some 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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Breast Cancer Phase EU study of AbraxaneTM in combination
with RADOO1 in patients with advanced breast cancer Row No.
Combination Regime/Dosage Study therapy hllie Protocol title 17.
ABX + SutenbP Breast Cancer Phase | study of AbrananeT" in

combination with Sutent(r)
tumer microvessels and the other disrupting the mitochondrial membrane following
Internafization. Nat. Med. 1999, 5(9):1032-8. A second generation dimeric peptide,
CNGRC—GG—d(KLAKLAK)Z, named HKP (Hunter Killer Peptide) was found to have
improved antitumor activity. Accordingly, in some embodirhents, the antiangiogenic
peptide is HKP. In some embodiments, the antiangiogenic agent is other than an anti-
VEGF antibody (such as Avastin®).

[0080] In some embodiments, the inveation 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 proieasoms
inhibitor, such as bortezomib (Velcade). In some emﬁodiments, 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 atbumin (such as Abraxane™) and a carrier
protein {(such as albumin), and b} an effective amount of a proteasome inhibitor such ag
bortezomib (Velcade).

[0081] In some embodiments, the invention provides a method of ireating 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 catrier 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 ot a therapeutic antibody. Suitable therapeatic antibodies include, but are not
Himited to, anti-VEGF antibody (such as Avastin® ( bevacizumab)), anti-HER?2 antibody
{(such as Herceptin® (trastuzumab)), Erbitux® {cetuximab), Campath {(alemtuzumab),
Myelotarg (gemtuzumab), Zevalin (ibritumomab tiuextan, Rifuxan (rituxirﬁab), and Bexxar
(tositumomab}. In some embodiments, the chemotherapentic agent is Erbitux®
{cetuximab). In some e:mbodinﬁents, the chemotherapeutic agent is a therapeutic antibody
other than an antibody against VEGF or HERZ. In some embodiments, the method is for
treatment of HER2 positive breast cancer, including treatment of advanced breast cancer,
freatment of metastatic cancer, treatment of breast cancer in an adjuvant setting, and

treatment of cancer in a neoadjuvant setting. In some embodiments, the method is for
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ABX + AC + G CSF (+ Herceptine) AC + G-CSF g2wk x 4 followed
by ABX: 260 mg/m2 g2wk x 4 (+ Herceptin(r) for FIER2+ pts)
Breast Cancer- Adjuvant Abraxaner" in dose- dense adjuvant
chemotherapy for early stage breast cancer 19. ABX + AC + G
CSF (4- Hercepting) Dose dense AC + G-CSF - followed by ABX
(+ Herceptin(r) for HERZ+ pts) qwk Breast Cancer- Adjuvant
treatmdRhalSe flopilottadjuivarttried ot A\braxaneddviin D ERASLFAREBI: or 2

neoadjuvant setting, lung cancer (such as first line advanced NSCLC and NSCLC), ovarian
cancer, head and neck cancer, and melanoma (including metastatic melanoma). For
example, in some embodiments, there is provided a method for treatment of HERZ positiire
metastatic breast cancer in an individual, comprising administering to the individual 125
mg/m® paclitaxel/albumin nanoparticle composition (such as Abraxane ™) weekly for three
weeks with the fourth week off, concurrent with the administration of Herceptin®.

[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 ils provided a method of treating a proliferative
disease (such as cancer) in an individual, comprising adrinistering to the individual a4y an
effective amount of a composition comprising nanoparticles comprising a taxane and a
carrier protein (such as albwmin), b) an effective amount of an antimetabolite (such as a
nucleoside analog, for example, gemcitabine), and ¢} an anthracyeline antibiotic(such as
epirubicin). Tn some embodiments, there is provided a method of treafing a proliferative
disease (such as cancer) in an individual, comprising administering to the individual ay an
effective amount of a composition comprising nanoparticles comprising paclitaxel and an
albumin (such as Abraxane ™), b) an effective amount of an antimetabolite {such asa
nucleoside analog, for example, gemcitabine), and ¢) an effective amount of an
anthracycline antibiotic (such as epirubicin). In some embodiments, the method is for
treatment of breast cancer in a necadjuvant setting.  For example, in some embodiments,
there is provided a method of treating locally advanced/inflammatory cancer in an '
individual comprising administering to the individual 220 mg/m’ paclitaxel/albumin
nanoparticle composition (such as Abraxane™) every two weels; 2000 mg/m?
gemcitabine, every two weels; and 50 mg/m2 epirubicin, every two weeks, In some
embodiments, there is provided a method of ireating breast cancer in an individual in an
adjuvant setting, comprising administering to the individual 175 mg/m® paclitaxel/albumin
nanoparticle composition (such as Abraxanem) every two weeks, 2000 mg/m2
gemeitabine, every two weeks, and 50 mg/m2 epirubicin, every two weeks.

[0684] 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
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20. ABX + AC AC followed by ABX: 260 nigim2 vs AC followed by
Taxol(r) Rx length 16 wks Breast Cancer- Adjuvant Adjuvant Dose
dense Registrational Trial 21. ABX + AC (+G-CSF) AC g2wk
followed by ABX: 260 mg/m2+G-CSF g2wk Rx length 16 wks
Breast Cancer- Adjuvant Phase Il dose dense pilot adjuvant study

.of Abraxaner" in breast cancer ' 22. ABX + AC (+ Avastine)
effective amount of a composition comprising nanoparticies comprising a taxane and a

carrier protein (such as albumin), b) an effective amount of a platinum-based agent (such as
catboplatin}, and c) a therapeutic antibody (such as ant-HER?2 antibody (such as
Herceptin®) and anti-VEGF antibody (such as Avastin@)}. in some embodiments, there is
provided a method of treating a proliferative disease (such as cancer) in an individual,
comprising administering fo the individual a) an effective amount of a composition
comprising nanoparticies comprising paclitaxel and an albumin {such as Abraxane' ™), b)
an effective amount of a platinum-based agent (such as carboplatin), and c) a therapeutic
antibody (such as ant-HER?2 antibody (such as Herceptin®) and anti-VEGF antibody (such
as Avastin®)). In some embodiments, the method is for treatment of any of advanced
breast cancer, metastatic breast cancer, breast cancer in an adjuvant seiting, and lung cancer
(including NSCLC and advanced NSCLC). In some embodiments, there is provided a
method of treating metastatic cancer in an individual, comprising aci;rﬁnistering to the
individual 75 mg/m? paclitaxel/albumin nanoparticle composition {such as AbraxanéTM)
and carboplatin, AUC=2, wherein the administration is carried out weeldly for three weeks
with the fourth week off. In some embodiments, the method further cormprises weekly
admimistering 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, comprising administering to the individual aj an
effective amount of a composition comprising nanoparticles comprising a taxane and a
carrier protein (such as alburnin), 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 profiferative disease (such as cancer) in an individual,
comprising administering to the individual 2) an effective amount of 2 compoesition
comprising nanoparticles comprising paclitaxel and an albumin (such as AbraxaneTM), b)
an effective amount of a platinum-based agent (such as carboplatin), and ¢} 2 vinca alkaloid
(such as Navelbine®). In some embodiments, the method is for treatment of lung cancer.

[G086] In some embodiments, the invention provides a method of tréating a
proliferative disease (such as cancer) in an individual, comprising administering fo the
individnal a) an effective amount of a composition comprising nanoparticles comprising a
taxane and a carrier protein (such as albumin), b} an effective amount of an alkylating agent
{such as cyclophosphamide) and ¢) an anthracycline antibiotic (such as adriamyein). 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
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Dose dense AC followed by ABX (+ Avastme in HER2+ pts)
Breast Cancer- Adjuvant Pilot adjuvant breast cancer study 23.
AID( + AC AC followed by ABX g2wlc or g3wk Breast Cancer-
Adjuvant BIG study Dose dense vs standard adjuvant
chemotherapy ABX (M31-007) + AC + Neulastat(r) AC followed

by ABX g2wk x 4 Breast Cancer - Adjuvant Phase Il - Pilot Study
amount B{ahgating the cgaff@ti)w,izeﬁ nanoparticles comprising paclitaxel and an albemin,

b) an effective amount of an alicylating agent (such as cyclophosphamide) and ¢) an
anthracycline antibiotic (such as adriamycin). In some embodiments, the method 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 2 neoadjuvant setting. For example, in some
embodiments, there is provided a method of treating an early stage breast cancer in an
individual, comprising administering 260 mg/ m” paclitaxel/albumin nanoparticle
composition (such as Abraxane™), 60 mg/m® adriamyein, and 600 mg/m®
cyclophosphamide, wherein the administration is carried out once every two weeks.

{0087] Other embodiments are provided in Table 1. For example, in some
ernbodiments, there is provided a method of treating advanced breast cancer in an
individual, comprising administering to the individual a) an effective amount of a
composition comprising nanoparticles comprising a pachtaxel and an albumnin {such as
Abraxane ™), b} an effective amount of carboplatin. In some embodiments, the method
further comprises administering an effective amount of He:rceptin® 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 2
composition corﬁprisi.ng nanoparticles comprising paclitaxel and an atbumin (such as
Abraxane™), b) an effective amount of gemcitabine. In some embodiments, there is
provided a method of treating advanced non-small celi lung cancer in an individual,
comprising administering to the individual a) an effective amount of a composition
comprising nanoparticles comprising paclitaxel and an albumin (such as Abraxane™), b)
an effective amount of carboplatin.

[0088] In some embodiments, there is provided a composition comprising
nanoparticles comprising a taxane (such as paciitaxel, docetaxel, or ortataxel) and a carrier
protein (such as albumin) and at least one other chemotherapeutic agent. The compositions
described herein may comprise effective amounts of the taxane and the chemotherapeutic
agent for the treatment of a proliferative disease (such as cancer). In some embodiments,
the chemotherapeutic agent and the faxane are present in the composition at a
predetermined ratio, such as the weight ratios described herein. In some embodiments, the
invention provides a syngrgistic composition of an effective amount of a composition
comprising nanoparticles comprising a taxane (such as paclitaxel, doocetaxel, or ortataxel)

and an effective amount of at least one other chemotherapeutic agent.
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a Dose-Dense Regime - AC x 4 ----- > ABI-007 x 4 Q 2 WEEKS +
Neulasta(r) - Given as Adjuvant Chemotherapy of High- Risk
Women with Early Breast Cancer 25. ABX +FEC (+Herceptintik)
MIX: 100 mg/m2 qwk x 12 followed by 5-FU: 500 mg/m2 gq3wk
Epirubicin: 100mg/m2 (without BerceptinO) or Epimbicin: 75

g/m2 Locally Adv nce%{ reast Cancer- Neoadjuvant A Phase H_
008 O NES S GRS RETLLy T Sl eR T eaRges ons

compiNmaopattsiecampTiEoLih tRac Htdhéet Aalor axarios)ck o alvediby for
use in MEIQEQUBEHA proliferative disease (such as cancer), wherein said use comprises
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 treatment of a proliferative disease (such as cancer), | 4

wherein said use comprises simultaneous and/or sequential administration of a compositian%
comptising nanoparticles comprising a taxane and a carrier protein (such as albumin}. In
some embodiments, the inventicen provides taxane-containing nanoparticle compositions
and compositions comprising one other chemotherapeutic agent for simultaneous, and/or
sequential use for treatment of a proliferative disease (such as cancer).

Modes of administration -

[00690] The composition comprising nanoparticles comprising taxane (also referred
to as “nanoparticle composition”) and the chemotherapeutic agent can be administered
simultaneously {i.e., simultancous administration) and/or sequentially (i.e., sequential
administration).

[6051] In some embodiments, the nanoparticle composition and the
chemotherapentic agent (including the specific chemotherapeutic agents described herein)
are administered simultaneously. The term “stmultaneous administration,” as used hersin,
means that the nanoparticle 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
0f 10, 5, or 1 minutes. When the drugs are administered simultaneously, the drug in the
nanoparticles and the chemotherapeutic agent may be contained in the same composition
{e.g., a composition comprising both the naneparticles and the chemotherapeutic agent) or
in separate compositions (e.g., the nanoparticies are contained in one composition and the
chemotherapeatic 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 cartier protein, and some of the other nanoparticles in the composition
comprise the chemotherapentic agent and a camrier protein. The invention contemplates
and encompasses such compositions. In some embodiments, only the taxane is coniained

in nanoparticles. In some embodiments, simultaneous administration of the drug in the
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Epirubicin, Cyclophosphamide Row No. Combination
Regime/Dosage Study therapy type Protocol title (with
Herceptin(r) for HER2+ pts) Cyclophosphamide: 500 mg/m2 g3wk
(FEC) in Locally Advanced Breast Cancer 26. ABX + Gemcitabine
Epirubicin Arm I: Neoadjuvant: Gent 2000 mg/m2, ABX: 175
mg/n2, Epi 50 mg/m2 lI2wk6 x Arm 2: Adjuvant: Gem: 2000
nanop%}?ﬁgglﬁ\%%p?QW%ﬁHynothempeutw agent can be combined with

supplementa] doses of the taxane and/or the chemotherapeutic agent.

[6092] n smﬁe embodiments, the nanoparticle composition and the
chemotherapeutic agent are administered sequéntia,ily. The term ;‘sequentia]
administration” as used herein means that the drug in the nanoparticle compesithn and the
chemotherapeutic agent are administered with a time separation of more than about 15
minutes, such as more than about any of 20, 30, 40, 50, 6¢ or more minittes. Either the
nanoparticle composition or the cheinotherapeutic agent may be administered first. The
nanoparticte composition and the chemotherapeutic agent are contained in separate
compositions, which may be contained in the same or different packages.

[6093] In some embodiments, the administration of the nanoparticie composition
and the chemotherapeutic agent are concurrent, i.e., the administration period of the
nanoparticle composition and that of the chemaotherapeutic agent ngrlap with each other.
I some embodiments, the administration of the nanoparticle composition and the
chemothem’pentic agent are non-concwrent. For example, in some embodiments, the
administration of the nanoparticle composition is terminated before the chemotherapeutic
agsnt 1s administered. In some embodiments, the administration of the chemotherapeutic
agent 1s terminated before the nanoparticle compaosition is administered. The time period
between these (wo non-concurrent administrations can range from about two to eight
weelss, 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 agent can be
administered more or less frequently. In soms embodiments, sustained continuous release
formulation of the drug-containing nanoparticle and/or chemotherapeutic agent may be
used. Various formulations and devices for achieving sustained release are known in the
art,

[6095] The nanoparticle composition and the chemotherapeutic agent can be
administered using the same route of administration or different routes of adiministration.
In some embodiments (for both simultaneous and sequential administralions), the taxane in

the nanoparticle composition and the chemotherapeutic agent are administered at a
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g2wk x 4 Breast Cancer - Neoadjuvant Phase Il Trial of Dose
Dense Neoadjuvant Gemcitabine, Epirubicin, ABI-007 (GEA) in
Locally Advanced or Inflammatory Breast Canoe ABX 4-
Herceptin(r) ABX: 260 mg/m2 g2wic + Herceptin(r) followed by
Navelbine(r) + Herceptin(r) Breast Cancer - Neoadjuvant Phase Il

predeMx%lrlltziﬁch Qitt%r 5539%&?&?&?%%%‘5 én’ft‘a%é&e%t%trtli?epx!gctignby weight of the taxane
in the nanoparticle composition and the chemotherapeutic agent is about 1 to 1. In some
erzbodiments, the weight ratic may be between about 0.001 to about I and about 1000 to
about 1, or between about 0.01 to about 1 and 100 to about 1. In seme embodiments, the
ratio by weight of the taxane in the nanoparticle composition and the chemotherapeutic
agent is less than about any of 100:1, 50:1, 30:1, 10:1, 9:1, 8:1, 7:1, 6:1, 5:1, 4:1, 3:1, 2: i,
and 1:1 In some embodiments, the ratio by weight of the taxane in the nanoparticie
composition and the chemotherapeutic agent is more than about any of 1:1, 2:1, 3:1, 4:1,
5:1,6:1,7:1, 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 drag in
the nanoparticle composition and/or the chemotherapeutic agent aremé.tdministered. _
“Subtherapeutic amount” or “subtherapeutic level” refer to an amount that is less than the
therapeutic amount, that is, less than the amount normally used when the drug in the
nanoparticie composition and/or the (ﬁll&mﬁthemptmti{: agent are administered afone. The
reduction may be reflected in terms of the amount administered at a given administration
and/or the amount administered over a given period of time {reduced frequency).

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

[0058] 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 embodimehts, both the taxane in the
nanoparticle composition and the chemotherapeutic agent are adrinistered at a
subtherapeutic, i.e., reduced, tevel. In some embodiments, the dose of the nanoparticle
composition and/or the chemotherapeutic agent is substantiaily 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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(+ Herceptinfl +AC TAG vs AC followed by ABX + Garbo vs AC
followed by ABX + carbo + Herceptin(r) Breast Cancer -
Neoadjuvant 3 arms Randomized dose dense phase Il trial of
neoadjuvant chemotherapy in patients with breast cancer ABX +
Capecitabine ABX: 260 mg/m2 q3wk x 4 Xeloda(r) 850 mg/in2
D144 g3wlt x 4 Breast Cancer - Neoadjuvant Phase Il

[0099] neoadiw«samﬁﬁﬁiaimﬂummmtmdm’a”@mm@%ﬁﬁm@l@mm can be

used. The com 1nagu?r§%f?e%§}amgﬁ'5§@described herein may be performed alone or in

l 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 freatments to inhibit or and/or delay the
development of the disease.

[0100] As will be undetstood 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 i{reated. As described above, in some embodiments, the chemotherapentic
agents may be administered at a reduced level. 3

f0101} The nanoparticle compositions described herein can he adm1mstered o an
individual (such as human) via various routes, such as parenterally, including intravenous,
intra-arterial, int:aperitoneaL intrapulmeonary, oral, inhalation, intravesicular, intramuscular,
intra-tracheal, subcutaneous, intraccular, intrathecal, or transdermal. For example, the
nanoparticle composition can be administered by inhalation to treat conditions of the
respiratory tract. The composition can be used to treat respiratory conditions such as
pulmonary fibrosis, broncheolitis obliterans, lung cancer, bronchoalveolar carcinoma, and
the like. In some embodiments, the nanoparticle composition is administrated
intravenously. In some embodiments, the nanoparticle composition is administered orally.
[6162] The dosing frequency of the administration of the nanoparticle composition
depends on the nature of the combination therapy and the particutar disease being treated.
An exemplary dosing frequency include, but is not Timited to, weekly without break;
weekly, three out of four weeks; once every thiee weeks; once every two weeks; weekly,
two out of three weeks. See also Table 1.

[0163] The dose of fhe taxane in the nanoparticle composition will vary with the
nature of the combination therapy and the particular disease being treated. The dose should
be safficient 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 limited to, about any of 50
mg/m®, 60 meg/m?, 75 mg/m?, 80 1ng/m2, 90 mg/m?, 100 m g/im?, 120 mg/m?, 160 mg/m’,
175 mg/mz, 200 mg/m?, 210 mg/m’, 220 mg/m?, 260 mg/m’, and 300 mg/m’. For example,

the dosage of paclitaxel in a nanoparticle composition can be in the range of 100-400
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ABX + Carboplatin (+ Avastin(r)) ABX qwk carbo qwk_+ Avastintie
in HER2+ pts Breast Cancer Neoadjuvant Phase I/1| trla! of
neoadjuvant chemotherapy (NCT) with Weekly. nanqpartlcle .
paclitaxel (ABI-007, AbraxaneTM) in combination with carboplatin

and Avastin(r) in clinical stage I-111. ABX + Carboplath ALG
in(r) Ayastin(r) AB 100 kx 3/4 Carbo:
mg/nl_'?l@jﬁ %%%Iﬁégr%%%%n%% + \(/?ézs RC weﬂé cy@fgefz 8 Best Eaftder
schedulqe Sefufligatitle 1
[0104] Other exemplary dosing schedules for the administration of the nanoparticle

composition (such as paclitaxel/albumin nanoparticle coinposition, for example
Abraxanem) include, but are not limited to, 100 mg/m?, weekly, without break; 75 mg/m*
weekly, 3 out of four weeks; 100 mg/mz, weekly, 3 out of 4 weeks; 125 mg/m?, weekly, 3
out of 4 weeks; 125 mg/m2 weekly, 2 out of 3 weeks; 130 mg/m?, weekly, without breal;
175 mg/rn once every 2 weeks; 260 mg/m?, once every 2 weeks; 260 mg/m?, once every 3
weeks; 180-300 mg/m?, every three weeks; 60-175 mg/m?, weelkly, without break. In
addition, the taxane (alone or in combination therapy) can be administered by following a
metronomic dosing regime described herein. '

f0105] Exemplary desing regiines for the combination therapy of nanoparticle
composition (such as paclitaxel/albumin nanoparticle composition, for example
Abraxane™) and other agents mclude, 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/m” adriamycin and 600 mg/m?® cyclophosphamide, once every two weeks: 220-340
mg/m’ once every three weeks, plus carboplatin, AUC=6, once every thres weeles; 100-150
mg/m? weekly, plus carboplatin, AUC=6, once ev ery three weeks; 175 mg/m?2 once every
two woeks, plus 2000 mg/m? gemcitabine and 50 mg/m? cpirubicin, once every two weeks;
and 75 mg/m2 weekly, three out of four weels, plus carboplatin, AUC=2, weekly, three out
of four weeks.

{0106] In some embodiments, the nanoparticie composition of the taxane and the
chemotherapeutic agent is administered according to any of the dosing regimes described in
Table 1,

{0107] In some embodiments, there is provided a method of freating breast cancer
i an individual comprising administering to the individual: a) an effective amount of a
composition comprising napoparticles comprising a faxane (such as paclitaxel) and an
albumin, and b) an effective amount of at least one other chemothérapeutic égent 28
provided in Rows 1 to 35 in Table 1. In some embodiments, the administration of the
nanopamcie composition and the chemot] herapeutic agent may be any of the dosing

regimes as indicated in Rows 1 to 35 in Table 1. In some embodiments, there is provided a
method of treating metastatic breast cancer in an individusl comprising administering to the
individual: &) an effective amount of a composition comprising nanoparticles comprising a

taxane (such as paclitaxel) and an albumin, and b) an effective amount of at least one other
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Phase Il study of weekly bevacizumab administered with weekly
trastuzumab, ABI-007, and carboplatin as preoperative therapy in
HER2-neu gene amplified breast cancer tumors 2 ABX + Lapatinib
ABX: 260 mg/m2qg3wk Lapatinib: 1000 mg/day Breast Cancer
Neoadjuvant Pilot neoadjuvant trial with combination of ABI-007
(Abraxanetll) and GW572016 Row No.

chemotherapeutic agent as provided in Rows 2, 4-8, and 10-15 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 Rov?s 2, 4-8, and 10-15 in Table 1.
[0108] 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 a composition comprising nanoparticles comprising & taxane (such as paclitaxel)
and an albumin, and b) an effective amount of at least one other chemotherapeutic agent as
provided in Rows [ 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
a method of treating stage IV breast cancer in an individual comprising administering to the
individual: 2} an effective amount of & composition comprising nanoparticles comprising a
taxane (such as paclitaxel) and an albumin, and b} an effective amount of at least one other
chemotherapeutic agent as provided in Row 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.

{6109] 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 nanoparticies comprising a taxane (such as
paclifaxel) and an albumin, and b) an effective amount of at least one other
chemotherapeutic agent as provided in Rows 18 to 24 in Table 1. In some 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 in Table 1.

[0110] [n some embodimenis, there is provided a method of treating breast cancer
in an individual in a neoadjuvant setting comprising administering to the individual: a} an
effective amount of a composition comprising nanoparticles comprising a taxmﬁe (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 composttion and the chemotherapeutic agent may be
any of the dosing regimes as indicated in Rows 25 to 35 in Table 1.

f0111] In some embodiments, there is provided a method of treating lung cancer in
an individual comprising administering to the mdividual: a) an effective amount of a
compaosition coniprising nénoparticles 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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‘Combination Regime/Dosage Study therapy D'Re Protocol title
(Lapb) 3 ABX + Capecitabine ABX: 200 mg/m2 q3wk x 4
Xeloda(81: 1000 mg/m2 D1-14 cpwkx 4 Breast Cancer
Neoadjuvant Phase Il neoadjuvant trial of Abraxanerm and
capecitabine in locally advanced breast cancer 4. ABX +

' - ABX qwk t Avastin(r) followed by A qwk
Previc{%é{g%%rﬁg)s -3I- toC 4&4;11%&%59 aw ®

te 17 In some embodiments, the administration of the
nanoparticle composition and the chemotherapentic agent may be any of the dosing
regimes as indicated in Rows 36 to 48 in Table 1.
[0112] In some embodiments, there is provided 2 method of treating NSCLC
(including advanced NSCLC and first line NSCLC) in an individual COMPIising
administering to the individual: a) an effective amount of 2 compaosition comprising
nanoparticles comprising a taxane (such as paclitaxel) and an albumin, and b) an effective
amount of at least one other chemnotherapeutic agent as provided in Rows 36-40 and 42-43
i Table 1. In some embodiments, the administration of the nanoparticle composition and
the chemotherapeutic agent may be airy 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 lung in an individuaj comprising administering to
the individual: a} an effective amount of a cornposition comprising nzhopaﬂicles
comprising a taxane (such as paciitaxel) and an albumin, 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 nanoparticle composition and the chemotherapeutic
agent may be the dosing regimes as indicated in Row 41 in Table 1. Tn some embodiments,
there is provided a method of treating SCLC in an individual comprising administering to
the individual: a) an effective amount of a composition comprising nanoparticles
comprising a taxane (such as paclitaxel) and an albumin, and b) an effective amount of at
least one other chemotherapeutic agent as provided in Row 48 in. Table 1. In some
embodiments, the administration of the nanoparticie 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 freating ovarian cancer
n 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 49 to 52 in Table 1. In some embodiments, the administrétion of the
nanoparticle composition and the chemotherapeutic agent may be any of the dosing
regimes as indicaied in Rows 49 to 52 in Tabie 1.
[0114] In some embodiments, there is provided a method of treating head and neck
cancer in an individual comprising administering to the individual: a) an effective amount
of a composition comprising nanoparticles 'comprising a taxane (such as paclitaxel) and an

albumin, and b) an effective amount of at least one other chemotherapeutic agent as
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Taxol(r) gwk Avastin(r) followed by A qwk + C daily Breast
Cancer - Neoadjuvant Phase lll trial of paclitaxel vs AbraxaneTM
with or without Avastin0O in combination with doxorubicin and
cyclophosphamide plus G-CSF 35 ABX + AC ABX followed by AC
Breast Cancer.- Neoadjuvant Phase Il neoadjuvant trial with gene
expression analyses 6 AI3X + Carboplatin + Avastin(r) ABX:. 300
providathglM2g3WkoGCarh T2 C e AMAsEALD) HESIRGAkGration of the

nanoparticle composition and the c:hémothc—:rapeutic agent may be any of the dosing
regimes as indicated in Rows 53 to 55 in Table 1.
{0115] In some embodiments, there is provided a method of treating solid tumor
(including advanced solid fumor) in an individual comprising administering to the
individual: a) an effective amount of a composition comprising nancparticles 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 t¢ 59 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 56 to 59 in Table 1.
[6116] In some embodiments, there is provided a method of treating melanoma
(including metastatic melanoma) in: an individual comprising administering to the
individual: a) an effective amount of a composition éomprising nanoparticles comprising a
taxane (such as paclifaxel) and 2n albumin, and b) an effective amouﬁt of at least 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.
[6117] In some embodiments, there is provided a method of treating mstastatic
colorectal cancer in an individual comprising administering to the individual: a) an
effective amount of a composition comprising nanoparticles comprising a taxane (such as
paciitaxel) and an albumin, and b) an e.ffective 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 ag 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 (sach 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 embbdiments, the administration of the
nanopatticle 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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4 cycles 111 line Advanced NSCLC An open label phase H trial of
AbraxaneTM, carboplatin and Avastin(r) in patients with advanced
non- squamous non-small cell lung cancer 37. ABX + Carboplatin
: ABX: 225 mg/m2 L2: ABX: 260 mg/m2 L3: ABX: 300 mg/m2
Cohorts 1-4: ABX q3wk Cohorts 5-7: ABX weekly Cohort 8: 75

nal nnhanfp Carbho 'Fuvgrl af I\I lf" /I/I

6 nQ\All/ Advanced

1
auu1 LIUI ™

AT Cargu-T1TiIxc
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' ¢
o NSETE ‘ﬁf‘nase I to&?&WfBﬂ?ﬁF study p f&ﬁg%?éﬁe m anB‘?f%ﬁ%Eb‘*ﬁl atin
inr-advancednon=-smaft-celt-itmg-cance
) A phase I stady of
ABX: 100 mg/m® D1, 8,15 weekly dose-dense
‘ ghwk x 6 nanoparticle paclitaxel
ABY + ) _ Advanced (ABI007)
L. Carboplatin + Cj;?; ;{‘EUC 2 DLS 15 HER2+ Breast carboplatin™, with
Herceptin® 4 Cancer Herceptin® as first or
Herceptin®: 4 mg/kg on wk 1,2 second-line therapy of
mgfkg all subsequent weeks advanced HER2+
breast cancer
Phase II trial of weeldy
) , Abraxane™
5 ARX alone ABX: 125 mg/my Metastatic monotherapy for 1st-
(+Herceptin®) | qwk x 3/4 Breast Cancer line MBC (plus
Herceptin® in HERZY
pts)
L1: ABX: 80 mg/m
Nav: 15 mg/m®
L2: ABX: 90 mg/m® B
Nav: 20 mg/m*
13- ARY: 100 mefm’ Phase I-11 study weekly
ABX + e Stage IV ABX + Navelbine®,
3. Navelbine® | Nav: 22.5 mg/nd 5 c with or without G-CSF,
5 reast Cancer i
{£G-CSE) T: ABX: 110 mg/m in stage IV breast
cancer
Nav: 25 mg/m”
L5: ABX: 125 mg/m®
Nav: 25 mg/m’
gwk all levels
ABX: 125 mg/m” qwk x 243 .
Metastatic | phase I1 Ist-line ABX +
4, ABX + . 2
X+ Xeloda® | yejoda®: 825 mg/m® Di-14 Breast Cancer Neloda® MBC trial
giwi
* Metastatic Phase ITE trial ARX
A plus Doxil® for MEC
b Breast Cancer plus limited PK.
Raudorized Phase II
Trial of Weekly nab
{nanoparticle albwmin
ABX: 125 mg/m® Metastai bound)-Paclitaxel (nab-
ctastatic ; ;
6. AB.X N Gem: 1000 mg/m2 paci‘xt_a:x‘el) =
Gemeitabine Breast Cancer Combination with
qwlk x 2/3 Gemeitebine in Patients
with HER?2 Negative
Metastatic Breast
Canger
4 ABX + Metastatic Phase VII Abraxane™
1 Lapatinit Rreast Cancer +GW572016
ABX: 100 mg/m’ .qwk x 3/4 Metastati Phase I dose escalation
4 astatic
8. LABi‘En'b Lapatinib: starting at 1000 mg/d study ofa 2 c}ay orel
apating x 2 days Breast Cancer Iapatn}x_b )
-chemosensitization
/
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38. ABX + Carboplatin Carbo: AUC = 6 + ABX vs Carbo: AUC =6
+ Taxo010: 225 mg/m2 lit line NSCLC Phase Il Registration -
NSCLC 1st line therapy 9. ABX + Carboplatin ABX: 100 mg m- dl,
8 15 Carbo: AUC = 6 g4wk Amendment: ABX: 125 mg/m2 D1, 8,
15 ¢ NSCU" Phase Il Trial of weekly AbraxaneTM plus carboplatin

in 1st-line NSCLC 40. ABX + CarhoplatinAvastin(r) Weekly
Row | NNGS@@icq4 1 | Regime/Dosage Study therapy Protocol title
No. : type
pulse given prior to
weekly intravenous
Abraxane™ in patients
with advanced solid
tumors
Phase II preoperative
. 2
ABX AFE ABX: 2;?3 mg/m” q2wk x 6 trial of Abraxane™
g, < followed by Breast Cancer followed b_y FEC
(+Herceptin®) | FEC: 4 cycles (++Herceptin® for ‘ {+Herceptin® as
HER2+ pis) appropriate} in breast
cancer
ABX: 100 mg/m® qwk D1, 8,15 Metastatic tﬂi:j:b%_fﬁfiydandf
- ) B ility study o
1o Caxgc?p}fatin + Carbo: AUC=2 qwk D1, 8, 15} preast Cancer Abraxane™, Avastin®
’ Avastin® Avastin®: 10 mg/n® q2wk (HER2-, ER- and carboplatin in triple
PR:) ’ negative metastatic
breast cancer patients
ABX: 130 mgfm® qwk .
+ Avastin®
vs
. ABRY + ABRX: 260 mgfm® 2wk Metastatic Three Ia?ln phase II trial
. ’ in 1% line HER2-
Avastin® + Avastin® Breast Cancer | jepative MBC patients
Vs
ABX: 260 mg/m” 3wk
+ Avastin®
ABX: 125 mg/m® gwk x 374 Metastati Single arm study of
. ABY + : mg/m” qwl x etagtatic Abraxane™ and
Avastin® & Avastin® Bresst Cancer Avastin® in 1% line
MBS
ABX + Avastin® qwk Rgllcl‘orrxjs.?e.d Phase I,g
. ARX -+ Metastatic trial in 1% line and 2
. - Vg line MBC with
Avastin® Breast Cancer biclogical correlates
Taxol® + Avastin® qwk g :
analysis
Phase IT Abraxane™ in
ABYX + Xeloda® Metagtatic combination with
14. + Lanatinib Keloda® and Lapatinib
P Breast Cancer | for metastatic breast
cancer
2 . Single arm Phase II
s, AR + ABX: 3000 mg/m” D1 g3wk Metastatic stady of Abraxane™
Gemgitabine | Gem: 1250 mg/m® D1, 8 3wk | Breast Cancer | and gemcitabine for ¥
line MBC
Phase VIT study of
Abraxane™ in
Advanced binati ith
16, | ABX +RADOOI comuination Wi

Breast Cancer

RADOO] in patients
with advanced breagt
cancer
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ABX + Carboplatin Arm 1: ABX: 100, 125, 150 mg/m2 DI, 8, 15
g4wk Arm 2: ABX 220, 260, 300, 340 mg/m2 g3wk Lung Cancer -
Advanced Solid Tumor Malignancy Phase | Trial of carboplatin
and Abraxanem on a weekly and every three week schedule in
Row No. Combination Regime/Dosage Study therapy type

Protocaol title

Row Combination Regime/Dosage Study therapy Protocol title
No. type
Phase [ study of
: Abraxane™ in
i7. ABX + Sutent® Breast Cancer combination with
Sutent®
AC+G-CSF q2wk x4 b i
raxane™ in dose-
18 ABXC-;;‘ g: G- 1 followed by Breast Cancer- dense adjuvant
’ : ABX: 260 merm® q2wk x 4 Adjuvant chemotherapy for early
Herceptin®) s ¢ stage breast cancer
(+ Herceptin® for HERZ+ pts)
| Dose dense AC + G-CSF -
ABX + AC+ G- Phase I pifot adjuvant
18, CSF {(+ followed by ABX Br;aétliaa?iicrw trial of Abraxane™ in
Herceptind) {+ Herceptin® for HER2+ pis) J breast cancer
qwk
AC followed by ABX: 260
g/’
Breast Cancer- | Adjuvant Dose dense
Vs
20. ABX + AC Adjuvant Registrational Trial
AL followed by Taxol®
Rx length 16 wks
AC q2wk followed by Phase I dose dense
21 ABX +AC ABX: 260 mg/ad +G-CSF Breagt Cancer- | pilot adjuvant study of
’ (+G-CSF) qZwk Adjuvant Abraxane™ illAbreast
Rx length 16 wks cancer
Dose dense AC followed b
22 ABX+AC L 4 Breast Cancer- Pilot adjuvant breast
. (+ Avastin®) :tix {+ Avastm@ in HER2+ Adjuvant cancer study
AC Breast Cancer- BIG study: Dose dense
23. ABX + AC followed by ABX Adjuvant vs standard adjuvant
2l or 3wk chemotherapy
Phase 11— Pilot Study
Hvaluating the Safety of
2 Dose-Dense Regime —~
: ACx4=>ABL00T x 4
pq | APEIABI00N | AC followed by Breast Cancer- | (2 WEBKS +
L4, + d T T el A e (S e 5
Neulasta® ABX q2wk x 4 Adjuvant N eu;aiddiiwai;\feu as
Chemotherapy of High-
Risk Women with Early
Breast Cancer
ABX: 100 mg/m® qwkx 12 A Phase II Study of
followed by " Neoadjuvant
2 Chemotherapy with
$-FU: 500 mgfm” q3wk Locally Sequential Weekly
75, ABXAFEC Epirubicin: 100mg/m’ Advanced Breast] Nanoparticle Albumin
{+Herceptin®d) . Hercentin® Canger_ Bound Paclitaxel
(without Herceptin®) Neoadjuvant | (Abraxane™1) Followed
or by 5-Fluerouracit,
s Epirubicin,
Epirubicit: 75 mg/m® Cyclophosphamide
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Arm 3: ARK 100, 125, 150 mg/m2 DI, 8 Carbo: AUC - 6 in all arms
Solid Tumor patients with Advanced Malignancies 42. ABX +
Gemcitabine or ABX + Avastin(r) NSCLC AbraxanenT in
combination with gemcitabine or Avastin(r) 43. ABX +
Gemcitabine NSCLC Phase 1 trial of AbraxanenT! in combination

with
Row Combination Regime/Dosage Study therapy Protocol title
No. - type
| (with Herceptin® for HER2+ (FEC} in Locally
pts) Advanced Breast
. , Cancer
Cyclophosphamide: 500 mg/m
q3wk
Arm L: Neoa?ijlu;fant: /Geirn. 2000 Phase IT Trizl of Dose
mg/, ‘%BX- 3 mg/w, Epi Dense Neocadjuvant
ABX + 20 mg/m Gemcitabing,
26, Gemoitabine + | 92wk x 6 Breast C_anccr - Epimbici}l, ABI-007
Epirubicia ] ) _ Neoadjuvant (GEA) in Locally
P Arm %: Adjuvant: Gem: 2000 Advanced or
1 . 2
mg/ar, ABX: 220 mg/ny Inflammatory Breast
q2wk x 4 Cance
ABX: 260 mg/m® q2wlk +
Herceptin®
27 ABX + ereeplin Breast Cancer - | Phase I Multi-center
’ Herceptin® foliowed by Necadjuvant study necadjuvant.
Navelbine® + Herceptin® -
TAC
ABX + vs 3 arms Randomized
Carboplatin dose dense phase IT
28 k AC followed by ABX + cartbo | Breast Cancer - trial of neoadjuvant
{(+ Herceptin®} vs Neoadjuvant chemotherapy in
HAC patients with breast
AC foliowed by ABX + carbo + cancer;
Herceptin®
ABX: 260 mg/m® q3wk x 4 Phase II neoadjuvant
29 ABX + N , Breast Cancer - | trial of Abraxane™ and
' Capecitabjne | Xeloda® 850 mg/ns” D1-14 Neoadjuvant capecitabine in locally
g3wk x 4 advanced breast cancer
Phase V11 trial of
neoadjuvant
chemotherapy (NCT)
ABX + ABX qwk with weekly
i Breast Cancer - | nanoeparticle paclitaxel
30, Carboplatin - - P P
) carbo quwk Meoadjuvant | (ABI-007, Abraxane™}
(+ Avastin®} | 4 pyastin® in HER2+ pis in combination with
carboplatin and
Avastin® in clinical
stage I-IIL.
Phase Il study of
ABX: 100 mp/m® qwl x 3/4 weckiy bevamzul'nab
adrinistered with
ABX + Carbo; AUC =5 weekly trastuzumab,
a7 Carboplfettin o, Hercentin® Breast C;ancer - ABI—OC"J,. and
Herceptin® -+ ¥ Neoadjuvant carboplatin as
Avastin® + Avastin® preoperative therapy in
4 week cycle x 6 HER2-neu gene
24 amplified breast cancer
fmors
1 Pilot neoadjuvant trial
49 AB}Q + ABX: 260 mg/m” 3wk Breast Cancer - | with combination of
Lapatinib | 1 apatinit: 1000 mg/day Neoadjuvant | ABI-007 (Abraxanc™})
and GW57201¢6
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gemcitabine 44. ABX + Carboplatin + Avastin(r) ABX: 225, 260,
300 mg/m2 Carbo: MX = 6 T13wk + Avastin(r) Lung Cancer
Phase I/Il study of Abraxanelm and carboplatin AUC 6, plus
Avastin(r) (Standard 3+3 Phase | design; Phil: 40 gts) 45. AB X +
Alimta (r) ABX: 220, 260, 300 mg/m2 9.3wk Pemtrexed: 500mg

aca-1/11

Dh
al IbCI I-I IASCT LTI

rof-AbraxaneTIT + Alimta(r)

Row C\{V mbLutlllo N ime/Dosag Study tl
N [for 2nd-ine NscLC 48" g il Protosol e
{Lapatinib)
ABX: 200 mg/mn’
Fhase II neoadjuvant
: Il -
31 - ABX 3 giwk x 4 Breast C;anccr - | trial of Abraxane™ and
apecifabine | weloda®: 1000 mg/m’ Neoadjuvant capecitabing in locally
D114 3wk x 4 advanced breast cancer
. Phase 1l trial of
ABX qwk + Avastin® followed paclitaxe] vs
ABX & by A qwi + C daily . Abraxane™ with or
34 Avastio® + AC | Breast Cancer - | without Avastin® in
(+ G-CSE) Neoadjuvant cornbination with
Taxol® qwk * Avastin® . doxorubicin and
followed by A gwk + C daily cyclophosphamide plus
G-CSF
. Phase II neoadjuvant
B . L
35 | ABX+AC | ABX followed by AC ;\;’jﬁ;gﬁgg‘; trial with gene
: _expression analyses
A 00 g v PR e
I 2
26 - rﬁ»ﬁ ';n , | Carbo: AUC=6 qawk % tine carboplatin and
. i) ) Avastin® i ient:
Avastin® | Avastin®: 15 mg/ke Aemed | it advanend mon
4 cycles squamous non-small
cell lung cancer
L1 ABX: 225 mg/nd’
L2: ARX: 260 mg/ne®
13: ABX: 300 mg/m* thﬁ:e Igtofcity pilot
ABX + Ad study of Abraxane™
37. Carboplatin | Cohorts 1-4: ABX. q3wk N;’é‘;féd and carboplatin in
_ Cohorts 5-7; ABX weekly advanced non-smell cell
lung cancer.
Cohort §: 75 additional patients
Carbo fixed at AUC = 6 93wk
Carbo: AUC =6+ ABX
ABX + v$ isfrafi
g . 1 Line NSCLC Phase IIT Registration -
Carboplatin Carbo: AUC = 6 + Taxol®: 225 NSCLC st line therapy
mg/m?
ABX: 100 mg/nt” 41, 8, 15 )
Phase IT Trial of weekly
39, @X + Carbo: AUC =6 gdwk 1* line NSCLE Abraxane™ plus
Carboplatin Amendment: ABX: 125 mg/m’ T carboplatin in ist-line
D1, 8, 15 NSCLC
ABX +
40. Carboplatin+ | Weekly NSCLC
Avastin® ]
Arm 12: ABI: 100, 125, 150 Lung Cancer - Phase I Trial of
A1 ABX + mg/m” 31, 8, 15 gdwk Advanced Solid carboplatin and
- Carboplatio | o, 3. ABX 220, 260,300, 340 Tumor AbraaneTtf on 2
me/m? vk Malignancy weekly and every Fhree
week schedule in
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ABXCisplatin Lung Cancer Phase I/Il trial of AbraxaneTM plus c
splatin in advanced NSCLC ' 47. ABX + Navelbine(r) + Cisplatin
Lung Cancer Phase 1/11 study of Abraxanemr, Navelbine(r), and
Cisplatin for treatment of advanced NSCLC 48. ABX +

Carboplatin ABX: 300 mg/m2 g3wk Carbo: ATJC =6 q3wk SCLC

Phase Il trial of.

Row Combination Regime/Dosage Study therapy Protocol title
No. type
Arm 3: ABX 100, 125, 150 patients with Advanced
mg/m?® D1, 8 Salid Tumor
) Malignancies
Carbo: AUC =06 in all arms
ABX + Abraxane™ in
Gemcitabine or combination with
42. ABX + NSCLC gemceitabine or
Avastin® Avastin®
‘ Phase 1 twial of
A ABX + Abraxane™ in
43 Gemeitabing NSCLC combination with
gemcitabine
ABX: 225, 260, 300 mg/m? Phase VII study of
ABY + Abraxane™ and
‘ . Carbo: AUC =6 carboplatin AUC 6,
44. Carboplatin + Lung Cancer .
Avastin® q3wk plus Avastin®
. (Standard 3+3 Phase [
+ Avastin® design; Phil: 40 pts)
ARX: 220, 260, 300 I’J.‘Lg/{nfi2 Phase VI study of
45, ABX + Alimta® | @3wk Lung Cancer | Abraxane™ 4 Alimta®
Pemirexed: 500mg q3wk for 2Zud-line NSCLC
Phase I/IF trizl of
e Abraxans™ plug
46. | ABX + Cisplatin Lung Cancer cisplatin in advanced
NSCLC ™
Phase I/1T study of
ABX + ‘Abraxane®™,
47, Navelbine® + Lung Cancer Navelbine®, and
Cigplatin Cisplatin for reatment
of advanced NSCLLC
Phase H wial of
' ABX: 300 mg/m® 3wk Abraxans™ and
48. Cz::fo Xl;';n s SCLC carboplatin: in extensive
P Carbo: AUC =6 g3wk stage small cell hing
cancer
5 A phase II trial of
ABY 4+ ABX: 100 mg/m” qwk x 3/4 ) Abraxane™ +
49, . Ovarian Cancer L
Carboplatin Carbo: AUC = § Carboplatin in recurrent
ovarian cancer
. Phase I study of
ABX + ABX: g Abraxans™ plus carbo
50. : ABRX: q3w Ovarian Cancer for treatment of
Carboplatin q g )
Carbo: AUC = 6 both arms 2dVancod avarian
) cancer
1st line, optimally
ABX: TBD by ABL-CAO34 debulked, registration
Vs trial. Carbo AUC 6 +
5L c Al? Xf‘ R Qvarian Cancer ABX vs Carbo +
arboplatit | Taxol® 175 mg/m Taxol® 175 mefmd.
Carbo: AUC = 6 in both arms Endpoint: relapse fres
survival, sarvival
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Abraxanelm and carboplatin in extensive stage small cell lung
cancer 49. ABX + Carboplatin ABX: 100 mg/m2 qwk x 3/4 Carbo:
AUC =. 6 Ovarian Cancer A phase Il trial of AbraxaaeTM +
Carboplatin in recurrent ovarian cancer 50. ABX + Carboplatin
ABX: gwk ABX: g3w Carbo: AUC --- 6 both arms OvalCancer

Phase .l study of Abr atment. of advanced
Row &Pgﬁﬁﬁ}% cer5 | P.{ﬂgimalDosags Study therapy Pratocol title
Mo, type
Phase II study of
bevacizumab with
‘ 2 Abraxane™ in patients
s ABX + ABX: 100 mg/m® gqwk = 3/4 Ovarian Cancer with recurrent,
’ Avastin® Avastin®: 10mg/m® g2wk platinum resistant
primary epithelial
ovarian or primary
peritoneai carcinoma
ABX: D1 Unresactable localized
ABX + S-FU + | $-FU: 750 mg/m’ CIV x 5 Head and Neck | 262d 2ad neck cancer
£3. Cisolatin ) . . Cancer Phase II Abraxane™ in
P cigplating 75 mg/m” D1 combination with 3-FU
followed by XRT/surgery and cisplatin
5-FU: 750 mg/m” CIV x 5 Unresectable tocatized
ABX + 5-FU + | cisplatin: 75 mgf! n’ DI Head and Neck head and neck cancer
54. Cisolatin Cancer Phase III 5-FU and
P =ABX D! - cisplatin with or without
followed by ¥R T/surgery Abraxane™
Phase I multicenter trial
of Abraxane™ jn
’ combination with
55. ABX + Head and Neck cetuximab in 1® line
Cetuximab Cancer
treatmeant of locally
advanced or metastatic
head and neck cancer
5 Phase I Study of
ABX: 100mg/m” gwk Rapamycin in
56 ABX + _ Solid T o7 .
. Rapamyzin Rapamycin; 5-40 mg dose olid Tumors Combinaﬁon with
escalation Abraxape™ in Advanced
Solig Tumors
Phasa I trial of
57. Saii}(l;t_in Solid Tumors Abraxane™ and
b Satraplatin
ABX:?I 80, 220, 260, 300, 340 Phase [ Trial of
<g ABX + mglnt g3wic Advanced Solid Abraxane™ in
o Gemcitabine Gemicitabine: 1000mg/m® D1 Tumors combination with
and D8 ' Gemcitabine
2 Phase I dose escalation
| ABXI00mgmTawkx I e Solid | Stdy of pefitinib
59. | ABX + Gefitinib | Gefitinib starting at 1000 mg/d x Tsmors chemosensitization pulse
2 . given priot fo weekly
Abraxane™
Phase I study of
50 ABK + Metastafic Abraxane™ and
) Avastin® Melanoma Avastin® in metastatic
melanorma
Abraxane™ and
ABX + Avastin® as therapy for
61. Avastin® Melasoma patients with malignant

melanoma
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ABX + Carboplatin ABX: TBD by ABI-CA034 vs Taxol(r) 175
mg/m2 Carbo: AUC = 6 in both arms Ovarian Cancer 1st line,
optimally debulked, registration trial. Carbo ATJC 6 + ABX vs
Carbo + TaxolC) 175 mg/m2. Endpoint: relapse free survival,

survival

Row No. Combination Regime/Dosage Study therapy

type Protocol title 52. ABX + Avastint(r) ABX: 100 mg/m2 qwk x

Row &r%bﬁy@%t'r g 10”1&@812/@:2&@8 Stdy therapy Protocol title
No. & - type
Phase I study of
62 ABX + Metastatic Abraxane™ and
’ Carboplatin Melanoma carboplatin in
metastatic melanoma
Phase 11 study of
. - ™ j
ABX + A q.WK Metastatic ciﬁgﬁ:gzn v:?th
63. Sorafenib + Sorafenib: D2-19 Mel baplatin and
Carboplatin elanoma carbaplatin and
Carbo: AUC =6 D1 sorafenib in metastatic
mejanoma
Matastatic Phase IT trial of
Colorectai .
Abraxane™ in
Cancer (after o )
) combination with
ABX 4 failure of o
a4, o e g Keloda® for previously
Capecitabine oxaliplatin- k .
: treated patient with
based therapy .
. advance or metastatic
and irinotecan- colorectal cancer
based therapy) -
Phase I study of
Pancreatic Abraxane™ in
65, (}e‘jﬁé gine Weekly combination with
Cancer gemcitabine in pancreatic
cancer
ABX + Gem _
66 ABX + vs Pancreatic  iphage 111 registration trial
’ Gemcitabine Clancer in pancreatic cancer
Gem
ABX + anti- Abraxane™ combined
67. angiogenic with anti-angiogenic
agenis “agents, e.g. Avastin®
TH ;
ABY + Abra.xane contbined
with proteasome
68. proteasome -
ihibitor inhibitars, e.g.
xS Velcade®
Abraxane™ combined
Go. | AB&*BOER with EGFR inbibitors,
inhibitors
e.g. Tarceva®
{0119} As used in herein {for example in Table 1), ABX refers to Abraxane™,;

GWS572016 réfers o iapaﬁnib; Xe} refers to capecitabine or Xeloda®; bevacizumab is also

known as Avastin®; trastuzumab is also known as Herceptin®; pémtrexed is also known as

Alimta®; cetuximab is also known as Erbitux®; gefitinib is also known as Iressa®; FEC

refers to a combination of 5-fluorouracil, Epirubicin and Cyclophosphamide; AC refers to a

combination of Adriamycin plus Cyclophosphamide; TAC refers to 2 FDA approved

adjuvant breast cancer regime; RADO0T refers to a derivative of rapamycin; NSCLC refers

to non-small cell lung cancer; and SCLC refers to smali cell fung cancer.
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Ovarian Cancer Phase Il study of bevacizurrtab with Abtaxane34

in patients with recurrent, platinum resistant primary epithelial

ovarian or primary peritoneal carcinoma 53. ABX + 5-F11+

Cisplatin ABX: DI 5-FU: 750 mg/m2CIV x 5 eisplatizt 75 mg/m2 DI

followed by XRT/surgery Head and Neck Cancer Unresectable

localized head and neck cancer Phase Il Abraxane in combination
[0120}with 5-FAS esvd Gisplafipr 34anAB X FBIEFU.ABISpi&tinto area under curve;

q4wk refers to a dose every 4 weeks; q3wk refers to a dose every 3 weeks; 2wk refers to a
dose every 2 weeks; qwk refers to a weekly dose; qwk x 3/4 refers to a weekly dose for 3
weeks with the 4™ week off; qwk x 2/3 refers to a weekly dose for 2 weeks with the 3"

weelc off.

Combination therapy with radiation therapy and surgery

{0121} In another aspect, the present invention provides a method of treating
proliferative disease (such as cancer) comprising a first therapy comprising administering a
taxane (particularly nanoparticles comprising a taxane) and 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 composition comprising nanoparticles comprising an
effsctive 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 1s radiation therapy. 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 alburnin; and b) a second therapy comprising radiation therapy, surgery,
or combinations thereof. In some embodiments, the second therapy is radiation therapy. In
some embodiments, the second therapy is surgery. In sorne embodiments, the
paclitaxel/albumin nanoparticles have an average diameter of no greater than about 200
am. 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 paclitaxe! 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 sotme
embodiments, the paclitaxel/albumin nanoparticles have an average diameter of no greater
than about 200 i and the pacﬁtaxal/aibumin 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. In some embodiments, the nanoparticle composition is

Abraxane™,
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5-FU: 750 mg/m2 CIV x 5 6511181Ft 75 Bitena2 DI ABX DI
followed by XRT/surgery Head and Neck Cancer Unresectable
localized head and neck cancer Phase Il 5-FU and cisplatin with
or without Abraxane 55. ABX + Ceniximab Head and Neck
Cancer Phase Il multicenter dal of Abraxane in combination with

cetuximab in I' line treatment of locally advanced or metastatic
[0124] head Endanesoktancesbhe nanoparticle composition may be prior to the

radiation and/or surgery, after the radiation and/or surgery, or concurrent with the radiation
and/or surgery. For example, the administration of the nanoparticle composition may
precede or follow the radiation and/or surgery therapy by intervals ranging from minutes to
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 paclitaxel) in the
nanoparticle composition may be administered less than about any of 1,3, 6,9, 12, 18, 24,
48, 60, 72, 84, 56, 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. Iu some embodiments, the nanoparticle composition is
administered less than about any of 1,2,3,4,5,6,7,8,9, 0r 10 days prior to the
radiation/surgery. In some embodiments, the taxane (such as paclita;el) 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 dayé to several
weeks lapse between the two therapies. ‘

[0125] Radiation contemplated herein includes, for example, y-rays, X-rays
(external beam), and the directed delivery of radioisotopes to tumor cells. Other forms of
DNA damaging factors are also contemplated such as microwaves and UV irradiation are
alsa contemnplated. Radiation may be givenin a single dose or in a series of small doses in
a dose-fractionated schedule. The amount of radiation contemptlated herein ranges from.
about 1 to about 100 Gy, including, for example, about 5 to about 80, ahout 10 to about 50
Gy, or about 10 Gy. The total dose may be applied in a fractioned regime. For example,
the regime may comprise fractionated individual doses of 2 Gy. Dosage ranges for
radicisotopes vary widely, and depends on the half-iife 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
radionucleotide to the target tissue. Suitable radioactive isotopes include, but are not
limited io, astatinez”, Yoarbon, N chromium, $chlorine, 5711'011, Sgcobalt,-wpperé?, B2y,

. R R . s 11 59, . 1
ga]lmm(’-’, 3hycircngen, iodine'®, iodine 3', indium’ , 91011, 32phosphosras, rhenjum 86,

9%m

Bgalenium, sulphur, technicium’ ", and/or y’ctrium%.
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ABX + Raparnycin A.BX: 100mg/m2 gwk Rapamycin: 5-4_0 mg
dose escalation Solid Tumors Phase | Study of Rapamycin in
Combination with AbraxaneTM in Advanced Solid Tumors 57.
ABX + Satraplatin Solid Tumors Phase | trial of AbraxaneTIl4 and
Satraplatin 58. ABX + Gemeitabille ABX: ISO, 220, 260, 300, 34_0
mg/m2 (?3Wk Gemcitabine: 1000mg/m2 Al and 1/8 Advanced Solid

[0127] n some embodiments, enough radiation is applied to the individual so ag to
alow reduction of the normal dose of the taxane (such as paclitaxel} in the nanoparticle
composition require& to effect the same degree of treatment by at least about any of 5%,
10%, 20%, 30%, 50%, 60%, 70%, 80%, 90%, or mare. In some embodiments, enough
taxane ir 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 least
about any of 5%, 10%, 20%, 30%, 50%, 60%, 70%, 80%, 90%, or more. In some
en‘nbodime.nts, the dose of both the taxane (such as paclitaxel} in the nanoparticle
composition and the radiation are reduced as compared to the 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 corfl—position is
administered once at the dose of 90 mg/kg, and the radiation is applied five times at 80 Gy
daily.
[0129] | Surgery described herein includes resection in which all or part of cancerous
tissue is physically removed, exercised, and/or destroyed. Tumor resection refers to
physical removal of at least part of 2 turnor. In addition to tumor resection, treatment by
surgery includes laser surgery, cryosurgery, electrosurgery, and micropically controlled
surgery (Mohs surgery). Removal of superficial surgery, precancers, or normal tissues are
also contemplated.
{0130] "The radiation therapy and/or 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
chemothefapeutic agent, and subsequently be subject to radiation therapy and/or surgery.
Alternatively, the individual may first be treated with radiation therapy and/or surgery,
which is then followed by the administration of a nanoparticle composition and at least one
other chemotherapeutic agent. Other combinations are also conterhplated.
[6131} Administration of nanoparticle compositions disclosed above in conjunction.
with administration of chemothérapeutic agent 1s equally applicable to those in conjunction
with radiation therapy and/or surgery.
{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



Tumors Phase | Trial of Abraxaneirm in combination with
Gerncitabine 59. AlI3X + Gefitinib ABX: 100 mg/m2 qwk x 3/4
Gefitinib starting at 1000 mg/d x 2 Advanced Solid Tumors Phase
| dose escalation study of gefitinib chemosensitization pulse given
prior to weekly Abraxane 60. ABX + Avastin(r) Metastatic
Melanoma Phase Il study of Abraxane and

f0133} in some embodiments, there is provided a method of treating NSCLC in an
individual comprises a) a first therapy comprising administering to the individual a
composiiion comprising nanoparticles comprising taxane (such as paclitaxel) and an
albumin; and b) a second therapy comprising radiation as provided in Rows 1 to 5 in Table
2. 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 5 in
Table 2. _

[0134] In some embodiments, there is provided a method of treating head and neck
cancer in an individual comprises 2) a first therapy comprising administering to the
individual a composition comprising nanoparticles comprising taxane (such as paclitaxet)
and an albumin; and b) a second therapy comprising radiation as provided in Rows 6 to 9 in
Table 2. In some embodiments, the administration of the nanoparticle composition and the
chemotherapeutic agent may be any of the dosing regimes as indicated in Rows 6 to 9 in
Table 2.

{6135} In some embodiments, there 1s provided a method of treating pancreatic
carncer in an individual comprises ) a first therapy comprising administering to the
individual a composition ﬁompx‘ising nanoparticles comprising taxane (such as paclitaxel)
and an albumin; and b) a second therapy comprising radiation as provided in Row 10 in
Téb]e 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.
[0136] in some embodiments, there is provided a method of treating gastric
malignancies in an individual comnprises 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

chemotherapeutic agent may be the dosing regimes as indicated in Row1] in Tabie 2.

TABLE 2
Row Combination Regime/Dosage Study therapy Protocol title
No. . type
' Phase I/lf trial of
1 RA(?X:'{; NSCLC Abraxane™ combined
acieiion with radiation
e
2 Carboplatin + _ NSCLC . . .
H carboplatin combined
Radiation ! S
with radiation.
3 ABX + 1 cycle ABX/Carbo induction NSCLC Phase [f chemoradiation
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Avastin(r) in metastatic melanoma 61. ABX + Avastin(r)
Melanoma Abraxane3m and Avastin(r) as therapy for patients with
malignant melanoma Row No. Combination Regime/Dosage
Study therapy type Protocol title 62. ABX + Carboplatin

Row Cambination Regime/Dosage Study therapy Protocot title
No. type
Carboplatin + || foliowed by in NSCLC
Radiation
2 or 3 times weekly pulse ABX
+ radiation
‘ Abraxane™
ABX + fearboplatin induction
4 | Cerboplatin + NSCLC followed by
Radiation Abraxane + radiation
in stage Il A&B PS2
NSCLC patients
ABY 4+ ABX gwk + carbo + radiation
5 Carboplatin + followed by NSCLC Phase II study
Radiation ABX q3wk + carbo
T
6 ABX + Head and d_/'-\braxg?e "_fi.ast;a 4
Radiation Neck Cancer raclosensilizer in hiea
and neck cancer
ABX + Phasel/I] Abraxane™
7 Cetuximab + Ni?dczgfer inn combination with
Radiation cetuximab and radiation
Induction: ABX 135 mg/m’ . Pha_se LI study of
qwk + carba: AUC =2 mduction chemotherapy
ARX 4 , with Abraxane™ and
Carboplatin + followed by carboplatin followed by
8 5-FU + Concurrent chemoradiation: Head and concormtapt
Hydroxyusea + | ABX: 100 me/m? Neck Cancer fluorouracil,
Radiation 2 hydroxyurea,
5-FU: 600 mg/m” Abraxane™ and IMRT
: e for locafly advanced
bydroxyurea: 5000 mg BID head and neck cancers
ABX: 20-50 mg/m® qwk x 7 Phase I trial of
. Abraxane™ in
d
ABX + ose escalation Locally combination with
9 Carbopiatin + Eribitux@; 400 mg/m*® day 7, Advanced carboplatin, cetuximab
Erbitux® + 250 mg/m” qwk x 7 Head and and IMRT in locally
Radiation . Carbo: AUC = 1.5 qwk x 7 Neck Cancer | advanced squamous cell
’ i d cancer of the head and
IMRT neck
A randomized phase I
trial of weekly
ABX + . gemcitabine,
10 Gemeitabine + | qwk sz;c;:g:m Abraxane™, and
Radiation - external mradiation for
locally advanced
pancreatic cancer
Phase I/II combination
ABY + ‘ of Abraxane™/cisplatin
1 Cisplatin + Gastrie and radiation for
Radiation Malignancies | patients with resected
gastric/GEJ
. malignancies.
[0137] In some embodiments, the invention provides pharmaceutical compositions

comprising nanoparticles comprising a taxane (such as paclitaxel) and a carrier protein
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Metastatic Melanoma Phase Il study of Abraxanerm and
carboplatin in metastatic melanoma 63. ABX + Sorafenib +
Carboplatin ABX: mvlc Sorafenib: D2-19 Carbo: AL1C '=6 D1
Metastatic Melanoma Phase It study of AbraxaneTM in
combination with carboplatin and sorafenib in metastatic
melanoma 64. ABX + Capecitabine

{such as albumin) for use in the freatment of a proliferative disease (such as cancer),
wherein said use comprises a second therapy comprising radiation therapy, surgery, or

combinations thereof,

Meironeniic therapy

[0138] The invention also provides metronomic therapy regime. There is provided
a method of administering to an individual a composition comprising nanoparticles
comprising a taxane (such as paclitaxel, docetaxel, or ortataxel} and a carrier protein (such
as albumin} based on a metronomic dosing regirme. 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} “Meironomic 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 (hereinafter also referred to as a “standaré MTD
schedule” or a “‘standard MTD regime”). In metronomic dosing, the same, lower, or higher
cumulative dose over a certain time period as would be administered via a standard MTD
schedule may ultimately be administered. In some cases, this is achieved by extending the
time frame and/or frequency during which the dosing regime is conducted while decreasing
the amount administered at each dose. Generally, the taxane administered via the
metronomic dosing regime of the present invention is better tolerated by the individual.
Metronomic dosing can also be-referred to as maintenance dosing or chronic dosing.

{0140} In some embodiments, there is provided a method of administering a
composition comprising nanoparticles comprising a taxane and a carvier protein (such as
albumin), wherein the nanoparticle composition is administered over a period of at least

one month, wherein the interval between each administrat

2 4

1011 15 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 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.
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Metastatic Colorectal Cancer (after failure of oxaliplatinbased
therapy and irinotecanbased therapy) Phase Il trial of Abraxanerm
in combination with Xeloda(r) for previously treated patient with
advance or metastatic colorectal cancer 65 ABX + Gemcitabine
Weekly Pancreatic Cancer Phase | study of Abraxanerm in

combination with gemcitabine in pancreatic cancer 66 ABX+
141G emcitisiies gEYediresah the dosing of the taxane (such as paclitaxel} in the

nanopasticle composition per administration is less than about any of 1%, 2%, 3&, 4%, 5%,
6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 18%, 20%, 22%, 24%, or 25% of the
MTD for the same taxane {such as paclitaxel) in the same formulation following a given
traditional dosing schedule. Traditional dosing schedule refers to the dosing schedule that
15 generally established in a clinical setting. For example, the tradition dosing schedule for
Abraxane™ is a three-weekly schedule, i.e., administering the composition every three
weeks.

[142] 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 example any of about 0.25% to about 20%, about 0.25% to about 15%, about
0.25% to about 10%, about (.25% to about 20%, and about (.25% to about 25%, of the
corresporiding MTD value, The MTD value for a taxane foilowﬁzg a traditional dosing
schedule is known or can be easily determined by & person skilled in the art. For example,
the MTD value when Abraxane'™ is administered following a traditional three-week
dosing schedule is about 300 mg/m”.

[6143] In some embodiments, there is provided a method of administering a
composition comprising nanoparticles comprising a taxane and a carrier proteinh (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’ fo 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 nanoparticie
composition is administered over a period of at least one month, wherein the interval
between each adminisiration is no more than aboud a week, and wherein the dose of the
taxane at cach administration is about 0.25 mg/m® to about 25 mg/m”.

[0144] In some embodiments, the dose of the taxane (such ag paclitaxel} at each
administration s less than about any 0f 2, 3,4, 5,6,7,8,9, 10, 11, 12, 13, 14, 15, 18, 20,
22,25, and 30 mg/m®. For example, the dose of the taxane (such as paclitaxel) can range
from about 0.25 mg/m” to about 30 mg/m?, about 0.25 mg/m® to about 25 mg/m®, about
0.25 mg/m2 to about 15 mgjmz, about 0.25 mg/m2 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 mmcludes, but is not limited to, at least about any of once a week, twice a week,
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Gem Pancreatic Cancer Phase Il registration trial in pancreatic
cancer 67 ABX + anti- angiogenic agents Abraxanecombined
with anti-angiogenic 68. ABX -1- proteasome inhibitors
AbraxanetM combined with proteasome inhibitors, e.g. 69 ABX +
EGFR

three times a week, four times a week, five times a weelk, six times a week, or daily.
Typically, the interval between each‘éd_‘ministration is less than about a week, such as less
than about any of 8, 5, 4, 3, 2, or 1 day. In some embodiments, the interval between each
administration is constant. For example, the administration can be carried out daily, every
two days, every three days, every four days, every five days, or weekly. In some
embodiments, the administration can be carried out twice daily, three times daily, or more
frequent.
{0146} 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 in the dosing scheéule.
{0147] The cumulative dose of the taxane (such as paclitaxel) administered by the
metronomic regime may be higher than that of the taxane administered according to a
standard MTD dosing schedule over the same time period. In some 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] [t is understood that the teaching provided herein is for examples only, and
that metronomic dosing regime can be routinely desigred 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 mterval and duration which are made to a standard MTD
schedule to arrive at an optimal metronomic dosing regime.
[0149]  The metronomic dosing regime described herein may be used alone as a
treatment of a proliferative disease, or carried ouf in a 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 the 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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inhibitors AbraxaneTM combined with ECIPR inhibitors, e.g.

Tarceva(r) [0119]As used in herein (for example in Table 1), AI3X

refers to AbraxaneTM; CW572016 refers to lapatinib; Xel refers to

capecitabine or XelodaO; bevacizumab is also known as Avastita;

trastuzumab is also known as HerceptinCO; perntrexed is also
coulﬂseknfg.wn as Alimtae; cetuximab is also known as Erbitux0; gefitinib
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(external beam), and the directed delivery of radioisotopes to

tumor cells. Other forms of DNA damaging factors are also

contemplated such as microwaves and UV irradiation are also

contemplated. Radiation may be given in a single dose or in a

series of small doses in a dose-fractionated schedule. The amount

of radiation contemplated herein ranges from about 1 to about 100
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emoval f at least art of a tumor. In addition to tumor resection,
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camposﬁlﬁﬁtﬁ@ﬁbﬁgﬁfﬂlﬁm@ef(hﬁd@@é(ﬁﬁby conirelted cumger/(Motishor). In some
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individual may first be treated with radiation therapy and/or '
surgery, which is then followed;by the administration of a
nanoparticle composition and at least one other chemotherapeutic
agent. Other comblnatlons are also contemplated
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[01341In 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 nanoparficles comprising taxane (such as pactitaxel)
and an albumin; and b) a second therapy comprising radiation as
provided in Rows 6 to 9 in Table 2. In some embodiments, the
the pag] Y rdbratiG A SO RE AR B AL R WB7h POGHISH Ara SHter than about 200
nm antlienpatieraieuticed gatit dbayine anyof thedbsingsreagimesasticle
Comp(jggj)qlqge&;gx%%ws 6 to 9 in Table 2_. [01351In some embo_diments,
___there is provided a method of treating pancreatic cancer in an
(0156} givid UBFeBRRREEI S AR TREFRY cofhPRERAHHHMHBRRY to
nanopifte inchiviphial @ ompasitiadomptising afahogarticlés comshprisitgg/kg

daily. BXANE (SUChASRacliageh ancan alumin:-an04) 888500y 6 ma/ke
therapy comFrlsmg radiation as provided in Row 10 in Table 2. In

to abogplfia i &h SRR ho A BT AR nal g srod at the
dose ot ampOsitighsatd the:chemathedapsutic:hgentaiiby beihedesinghe

dose O@gmg ggg@ed in Row 10 in Table 2. 101361In some
embodiments, there is provided a method of treating gastric

(0157 qligndHeiEEsriigh A RIRTIAT COMPRRETE]S Hst s ggonomic
regimgemprising adeninisiesing dotithdniadivithaed ia ponip@sittomposition

comp%m%m%@ﬂg@ﬁ@ comprising taxanefsuehas Packiaxeh,

and an albumin; and b) a second therapy comprising radiation as .
whers BRI FRIGN 1 T EIBTET5° /Y BBk EnbbERRS felosing regime,
such agtmilisteatigirefitherihedbpeirticle composition and the

chemotherapeutic agent may be the dosing regimes as indicated

in Rowl | in Table 2. TABLE 2 Row No. Combination
Other gynsi@BBE HYE Sy therapy type Protocol title | A/3X +
[0158]Radiatibre-NSC kD Phabert kld priatidfdbrianeTivabombinde with

diseasé@%%ﬂ?@i@g’%@ﬁﬁn‘fs%@@E@ﬁiﬁbﬁﬂon comprising nanoparticles comprising a
taxane (inciuding pacltiaxel, docetaxel, or ortataxel) and a carrier protein (such as
albumin). In some embodiments, there is provided a method of {reating cancer comprising
administering a composition comprising nanoparticles comprising ortataxel and a carrier
protein (such as albumin).

(0159} In some embodiments, there is provided methods of treating proliferative
diseases comprising administering a composition comprising nanoparticles comprising a
thiocolchicine or its dertvative (such as dimeric thiocolchicine)} and a carrier protein (such
as albumin). In some embodiments, there is provided a method of treating cancer
comprising adrinistering a composition comprising nanoparticles comprising dimeric
colchicines and a carrier protein {such as albumin). In some embodiments, the nanoparticle
composition is any of (and in some embodiments selected from the group consisting of)
Nab-5404, Nab-5800, and Nab-5801.

{6160} In some embodiments, there is provided a method of treating cancer
comprising administering a composition comprising nanoparticles comprising paclitaxel,

wherein the nanoparticle composition is administered according to any of the dosing
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- Radiation NSCLC Phase I/ll trial of AbraxaneTM and carboplatin

combined with radiation. ABX | cycle ABX/Carbo induction
NSCLC Phase It chemoradiation Row No. Combination
Regime/Dosage Study therapy type Protocol title Carboplatin
Radiation followed by 2 or 3 times weekly pulse AI3X + radiation

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

metastatic breast cancer.

TABLE3
Row Combination Regimen/Dosage Study therapy Protocol title
Na. type
Phase i study with
1. | ABXalone ABX: 125 mg/m? qwk x 3/4 Metastatic weekiy AbraxaneT
Breast Cancer reatment in taxane-
refractory MBC patients
Arm 1 ABX 130 mg/m® qwk
Metastatic 3-arm phase [{ trial in 1st-
2 ABX al : o P
alone Arm 2: ABX 260 mg/m” q2wk Breast Cancer | fine Her-2- MBC patients.
Arm 3: ABX 260 mg/m® q3wk
Phase [ Controlled,
Randomized, Open Label
Study to Evaluate the
ABX: 260 mgf® q3wk Efficacy and Safety of
ABX alone Metastaic .Capxol (a Cremophor-
3. Vs 3 o Free Nanoparticle
{Capxot) Taxel: 175 2 Ak feast Lancer Paclitaxel) and
axat mg/m” 3w cremophor-formulated
paclitaxel injection in
Patient with Metastatic
Breast Cancer
Arm 1: ABX weeldy 3-arm phase [ triaf in 1st-
Metastatic {ine and 2nd-line MBC
4, : y
ABX alone Arm 2: ABX q3wk Breast Cancer with biclogical.correlates
Arm 3: Taxol weekly analysis
Phase [I trial of
neocadiuvant
Stage LA, IIB, chemotherzfxpy (NCiI’} with
) ) . 1A (R and nanoparticie pacl;taxe‘f
5. ABX alone ABX: 300 mg/m® 3wl I\; brenst- (ABI-007, Abraxane) in
cancer wamen with clinical stage
1A, iR, HIA, HIB and IV
{with intact primary)
breast cancers
. Ist=line Phase [/If study of
[ ABX alone ABX: 125 mg/m™ qwk x 3/4 advanced Abraxane monotherapy in
NSCLC Ist-line advanced NSCLC
ABX alone ABX 260 mgint ) Phase I ABX mono in
7. Ist-line NSCLC Isi-line NSCLO
qiwk
Arm 1 ABX q3wk Phase I study of
. g o 1 Abraxane monotherapy in
g ABX alone Arm 2: ABX qwk 2" fine NSCLC 2™ 3ine NSCLC
Doses TBD
ABX: 100mg/m’ qwk Randomized phase If
. ABX alene VS Prostate Cancer study Abraxane™ wce!cly
vg every three weeks in
ABY: 260 mg/m® 3wk front Hne HRP
10, ABX alane ABX qwk Prostate Cancer Phase I ABX in 1st-line
prostate cancer
. 2 .
1. ABX alone ABX: 150 mp/m® qwlcx 3/4 for 2 Prostate Cancer Phase IT ncoadjuvant
cycles study
12. | ABXalone ABX: 100 me/m?* qwk (no breal) Prostate Cancer

Phase H ABX 100 mg
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in NSCLC ABX + Carboplatin + Radiation NSCLC Abraxanem
/carboplatin induction followed by AbraxaneTM + radiation in
stage Ill A&B P32 NSCLC patients 5 ABX + Carboplatin +
Radiation ABX qwk + carbo + radiation followed by ABX q3wk +
carbo NSCLC Phase Il study 6 A/3X +

Row Combination Regimen/Dosage Study therapy Protocol title
Hao. type
weekly no break
ABX: 100 mg/m? (previousty
treateci) : Phase I previously treated
) Mealgnant .
13. ARX ajone ABX: 150 ma/m® (untreated) Melamoma and unireated mgtastatzc
melanoma patients
qwic x 34
2 _ Phase Il stedy of ABX in
| ABXZIZS rmg/m Carcinoma of treatment of persistent or
14. ABX alone h . x i
qwk x 34 & cervix recuzrent carcinoma of the
cervix
¢ Phase {[ study of
i5, ABX alone Qvarian Cancer Abraxane for tr.eatnxept of
. advanced ovarian cancer
3™ line}
Phase 1 single treatment
ABX alone non-hematologic use of ABI-007 for the
16, maliemancies treatment of non-
(ABI-007) £ hematoiogic malignancies.
) _ Compassionate use
Napoparticle compositions
[0161} The nanoparticle compositions described herein comprise nanoparticles

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] | In some embodiments, the composition comprises nanoparticles with an
average or mean diameter of no greater than about 1000 nanometers (nm), such as no
greater than about any of 900, 800, 700, 600, 500, 400, 300, 200, and 100 nm. In some
smbodiments, the average or mean diamete:rs of the nanoparticles is no greater than about
200 nm. In some embodiments, the average or mean diameters of the nanoparticles is no
greater than about 150 nm. In some embodiments, the average or mean diameters of the
nanoparticles is no greater than about 100 nn. In some embodiments, the éverage or mean
diameter of the nanoparticles is about 20 to about 400 nm. In some embodiments, the
average or mean diameter of the nanoparticles 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 formulation
{such as lyophilized composition) or suspended in a biocompatible medium, Suitable

biocormpatible media include, but are not liited to, water, buffered aqueous media, saline,
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Radiation Head and Neck Cancer Abraxanem as a rgdiosensitizer
in head and neck cancer ABX + Cetuximab + Ra_tdlafuon .Head
and Neck Canoe Phaser/ll AbraxaneTM in combination with

cetuidmab and radiation ABX + Carboplatin + 5-FU +
Hydroxyruna + Radiation Induction: ABX 135 mg/m2 gwk + carbo:

ALIC = 2 followed by
buffered saline, optionally buffered solutions of amino acids, optionally buffered solutions

of proteins, optionally buffered solufions of sugars, optionally buffered solutions of
vitaming, optionally buffered solutions of synthetic polymers, lipid-containing emulsions,
and the like.

[0164] The term “proteins™ refers to polypeptides or polymers of amino acids of
any length (including full length or fragments), which may be linear or branched, comprise
modified amino acids, and/or be interrupted by non-amino acids. The term also
encompasses an amine acid polymer that has heen modified naturally or by iﬁtervention;
for examprl'e, disulfide bond formation, glycosylation, lipidation, aéetyiation,
phosphorylation, or any other manipulation or modification. Alse included within this term
are, for example, polypeptides containing one or more analogs of an amino acid (including,
for example, unnatural amino acids, ete.), as well as other modiﬁoatz'pns known in the art.
The proteins described herein may be naturally occurring, i.e., obtained or derived fiom a
natural source (such as blood), or synthesized (such as chemically synthesized or by
synthesized by recombinant DNA techniques).

{0165] ‘Examples of suitable carrier proteins include proteins noﬁnaliy found in
blood qr plasma, which include, but are not limited to, albumin, immunoglobulin including
1gA, lipoproteins, apolipoprotein B, alpha-acid glycoprotein, beta-2-macroglobulin,
thyroglobulin, transferin, fibronectin, factor VII, factor VI, factor IX, factor X, and the
like. In some embodiments, the carrier protein is non-blood protein, such as casein, o
lactalbumin, and B-lactogiobulin. The carrier proteins may either be natural in origin or
synthetically prepared. In some embodiments, the pharmaceutically acceptable carrier
comprises albumin, such as human serum albumin. Human serum albumin (HSA) is a
highly soluble globular protein of M, 65K and consists of 585 amino acids. HSA is the
most ebundant protein in the plasma and accounts for 70-80 % of the colloid esmotic
pressure of human plasma. .The amino acid sequence of IS A containg a total of 17
disulphide bridges, one free thiol (Cys 34), and a single tryptophan {Trp 214). Intravenous
use of HSA solution has been indicated for the prevention and treatment of hypovolumic
shock (see, e.g., Tullis, JAMA, 23 7, 355-360, 460-463, (1 977)) and Houser et al., Surgery,
Gynecology and Obstetrics, 150, 811-816 (1980)) and in conjunetion with exchange
transfusion in the treatment of neonatal hyperbilirubinemia {see, e.g., Finlayson, Seminars
i 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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Concurrent chemorad tion: ABX: 100 mg/m2 5-FU: 600 mg,/m2
hydroxyurea: 5000 mg BID Head and Neck Cancer Phase M
study of induction chemotherapy with AbraxaneTM and
carboplatin followed by concomitant Ruorouracil, hydroxyurea,
AbraxaneTm and IMRT for locally advanced head and neck

ampfeaﬂpﬁgsc&ﬁ%fu&%m%a& om(%gg Do R bagrfé"ﬁ%f APX géthe

wk X 7 dose escalatlon Eri |tuxa| 4
"egﬁﬂﬂﬁﬁ{jﬁﬂ%i%w& JomesEapst: AL R EDIMRT

{0166] Human serum albumin (HSA) bas multiple hydrophobic binding sites (a
total of eight for faity acids, an endogenous ligand of HS-A) and binds a diverse set of
taxanes, especially neutral and negatively charged hydra phobic compounds (Goodman et
al., The Pharmacological Basis of Therapeutics, 9" ed, McGraw-Hill New York (1996)).
Two high affinity binding sites have been proposed in subdomains ITA and ITA of HSA,
which are highly elongated hydrophobic pockets with charged Lysine and arginine residues
near the surface which function as aitachment points for polar ligand features (see, e.g.,
Fehske et al., Biochem. Pharmcol., 30, 687-92 (1982), Vorum, Dan. Med. Bull, 46, 379-89
(1999), Kragh-Hansen, Dan. Med. Bull., 1441, 131-40 (1990), Curry et al., Nat, Struct.
Biol, 3, 827-35 (1998), Sugio et al., Protein. Eng., 12, 439-46 (1999), He et al., Nature,
358, 209-15 (199b), and Carter et al., Adv. Protein. Chem., 45, 153-203 (1994)). Paclitaxel
and propofol have been shown to bind HSA {see, e.g., Paal et al., Bur. J. Biochem., 268(7),
2187-91 (200a), Purcell et al., Biochim. Biophys. dcta, 1478 (aj, 61-8 (2000), Altmayer et
al., Arzneimittelforschung, 45, 1053-6 (1995), and Garrido et al., Rev. Ksp. Auestestiol.
Reanim., 41, 308-12 (1994)). In addition, docetaxel has been shown to bind to hwman
plasma proteins (see, e.g., Urien et al,, fnvest. New Drugs, 14(b), 147-51 (1996}5.
[0167] The carrier protein (such as albumin) in the compos@t‘ion generally serves as
& carrier for the taxane, ie., the carrier protein in the composition makes the taxane more
readily suspendable in an aqueous medivm or heips maintain the suspenéion as compared
to compositions not comprising a carrier protein. This can avoid the use of toxic solvents
(or surfactants) for solubilizing the taxane, and thereby can reduce one or more side effects
“of adrpinistration of the taxane into an individual (such as a human). Thus, in some
embodiments, the composition described herein is substantially free (such as free) of
surfactants, such as Cremophor (including Cremophor ELY {BASF)). Insome
ernbodiments, the nanoparticle composition s substantially free (such as free) of
surfactants. A composition is “substantially free of Cremophor” or “substantiaily free of
surfactant” if the amount of Cremophor or surfactant in the composition is not sufficient to
cause one or more side effoct(s) in an individual when the nanoparticle composition is
administered to the individual.
[0168] The amount of casmier protein in fhe composition described herein will vary
depending on other comporents in. the composition. In some embodiments, the

conposilion comprises a carrier protein in an amount that is sufficient to stabilize the
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Locally Advanced Head and Neck Cancer Phase | trial of
AbraxaneTM in combination with carboplarin, cetuximab and
IMRT in locally advanced squamous cell cancer of the head and
neck 10 ABX + Gemcitabine t- Radiation qwk Pancreatic Cancer A
randomized phase Il trial of weeldy gemcitabine, Ahraxanem, and

external irradiation for
taxane in an aqueous suspension, for example, in the form of a stable colloidal suspension

(such as a stable suspension of nanoparticles). In some embodiments, the carrier protein is
in an amount that reduces the sedimentation rate of the taxane in an aqueous medium. For
particle-containing compo'sitions, the 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, 0.2,0.25,05,1,2,3,4,5,6,7,8,9,
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
temperature (such as 20-25 °C) or refrigerated conditions (such as 4 °C)). For example, a
suspension is stable at a storage termperature if it exhibits no ﬂoccui;tion or particle
aggiomeration 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.

[0170] In some embodiments, the camier protein is present in an amount that is
sufficient to stabilize the taxane in an aqueous suspension at 2 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/mi, about 2 mg/ml to about 8 mg/ml, about 4 to about §
mg/mi, about 5 mg /ml. In sorne embodiments, the concentration of the taxane is at least
about any of 1.3 mg/ml, 1.5 mg/mi, 2 mg/mi, 3 mg/ml, 4 mg/ml, 5 mg/ml, 6 mg/ml, 7
mg/ml, 8 mg/mi, 9 mg/ml, 10 mg/ml, 15 mg/mi, 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 amnount 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%
(wiv}) of cartier protein. In some embodiments, the composition, in liquid form, comprises

about 0.5% fo about 5% (w/v) of carrier protein.

60



locally advanced pancreatic cancer ABX + Cisplatin + Radiation

Gastric Malignancies Phase 1/11 combination of

Abraxanem/cisplatin and radiation for patients with resected

gastric/GET malignancies. [0137]In some _e_mbodiment_s,_ the

inventiot provides pharmaceutical compositions comprising

nanoparticles comprising a taxane (such as paclitaxel) and a
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a stered via a stan
“reducing one or more side effects of administration of the taxane” refers to reduction,
alleviation, elimination, or avoidance of one or more undesirable effects caused by the
taxane, as well as side effects caused by delivery vehicles (such as solvents tﬁat render the
taxanes suitable for injection) used to deliver the taxane. Such side effects include, for
example, myelosuppression, neurotoxicity, hypersensitivity, inflanmmation, venous
irritation, phlebitis, pain, skin irritation, peripheral neuropathy, neutropenic fever,
anaphylactic reaction, venous thrombosis, extravasation, and combinations thereof. These
side effects, however, are merely exemplary and other side effects, or combination of side
effects, associated with taxanes can be reduced.

[0174] In some embodiments, the composition comprises Abraxane™., Abraxane ™
ts a formulation of paclitaxel stabilized by human albumin USP, which can be dispersed in
directly injectable physiclogical solution. When dispersed in a suitable aqueous medium
such as 0.9% sodium chloride injection or 5% dextrose injection, Abraxane™ forms a
stable colloidal suspension of paclitaxel. The msan particle size of the nanoparticles in the
colloidal suspension is about 130 nanometers. Since HSA is freely sofuble in water,
Abraxane™ can be reconstitated in a wide range of concentrations ranging from dilute (0.1

mg/ml paclitaxel} to concentrated (20 mg/ml paclitaxel), including for example about 2

mg/ml to about 8 mg/ml, about 53 mg/ml. ‘
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schedule may ultimately be administered. In some cases, this is
achieved by extending the time frame and/or frequency during
which the dosing regime is conducted while decreasing the
amount administered at each dose. Generally, the taxane
administered via the metronomic dosing regime of the present
invention is better tolerated by the individual. Metronomic dosing
{0175 can aldddedefdrredite smwnaintenancedogingokehvonicidasingor

exampl® lﬂ%&m @oﬁfﬁpfﬁg mants (§Q§{ &l Eagﬁ@a\ﬂg?gn@ Mo%m (such as

dmi sterln on comprisin articles comprising
aloumig) can e arrlecroﬁ?%f%’l’ﬁ ek gbgaélg [f)r{f SRR ehiet

pressumén@pamm@iemmlp@smﬂmi i§ zdeniribieiedeoler e prothofatidast. S.
Pat. N&nﬁmﬂ@@ herein; the intervaldgineen.each admigistegtion is no
2005/08691@? (fm ‘about a Week "and wherein the dose of the taxane at
eac ministration is about 0.25% to about 25% of its maximum
[0176] tolerat&dicfbs éhfolowingualtradiivtrakt dsigabginead nigentesclvent,
and theedElQﬁ’Qi%%% o80E1Si5 RrQvided.a metharsehadminstenng ;s
subjecte m%g#? n comphsm%nanopartlcles comprising paclitaxel and

SN R SHE R ERR R G AP TS RSP D SRR S S RSty
evaporgimey 4 ipediemtofatdgastbre irohttienierbiliztide fiviehabhmhieeivent

mclud€ 2 -agdpinistiatian.is-no.maLe thanahae légﬁréﬂﬁ ek ARLNDRISIR nown
theF%ose of ¥he taxane at ach ad |n|s atlon is, about 0.25% to

SESRRST itaS 3 a?rlﬁﬁ?n B RS A hditional
chlorofa@wgar@gifﬁe.exaz@amJmlm?s@meoéﬁr%deﬁrﬁehtwmembsmg%or the: 1, 2:1,
3:1, 4:-Taang1(suche aspaelitaxel) in the nanoparticle composition per

administration is less than about any of 1%, 2%, 3&, 4%, 5%, 6%,

7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 18%, 20%, 22%,
Other cpmmprer' 934 ofanerMTE forisigamie taxane (such as pactitaxel)
[0177] in the same-fepaudationialiewinga aiven traditionaldesitdion tat
include o‘fggrdme Téﬁ%glt!glﬂsalog E {Jng SCh ule g%f gsig%r{hee dostlarl]}%lg

dufe that is genera a%llsﬁedxln dllnlca R R =

increasiggAba pesttve %Wéﬁﬁtwbgfm@%@ﬁé&m@ fornmemareT Mase
Cempoﬁ&{féen\d\gﬂﬁﬂﬁc%h Qﬁibﬂ&;ehﬁw@ﬂ ﬂHﬁH@é@ HRghecompesition evert
ek n some em ts t efj smglé)f the

Ilm:{tedgo bile sa?is Q [ & ac1 conszsﬁn& g ccmle?

axane such as paclitaxe miniStration 1s Detween about

ChanOd@%’ZE%”% %G%@S@@b‘f thid, &Yﬁé@%ﬁéﬁ’ﬁ@yﬁm@ %eitlie, including for
taurochEXATRPI BN @&a,hﬁbﬁhg %5%@&11@@&&?@%11@&%H%g@&ﬁ@iﬁﬁ@i‘dtand
others; élgooosﬂhigg }i@%r% ab ég%c;%}% e(%%:%dl@bboagé 105:/ 15) 1 %l?/ln% (;/lléh'l%e the

orres

fOHOWiM‘PB’%Hﬁ@f&ﬁé@ﬁaﬁéﬁéﬂb\ﬂ)ﬁ’@’%ﬂﬁﬁ@iﬁéﬂ&@dﬁ@ng schedule is
PaimﬁommWBoﬁ)roﬁa&bQﬁz@ﬂ&ibﬁﬁl&teﬂmﬂnb)é@ﬂﬁ@ﬂ&ﬂ@l@gfmethe art.
stearoylfofi):o AR (ggjgl? gﬁch TE) Q/tgaltyos(,l\é\%ﬁ zécfo\ g' ’ %}cﬁﬁglmlm tered

itional three elsa ou 300

dlpalm?ﬁ?g}m%@@&@bml%r@@@rﬂmim@i@ 1ﬂqé1|<bns lprovided a method
dxmyms@g@ﬂmgnataymgoal sifion coMmprising:neRapaIticiasrc),

ri grrier roteln uch as a
dlmary@%m ﬁé%op??t?gg}al IO(%sntlon s %B%fﬁi’flté‘? 18?‘8%? @Spc) and
other Tebmlmﬁm@aﬁeéﬁgmmhfﬁgwHer@mawmonmemaﬁbetwe@hmhb18 as
additiveddRinistration issoe-margtbamiabouta week, and wherein the

dose fthe taxane.at each administration is about 0.25 mg/m2 to
O178] bout SSRGS S PBUERTHSHS THEHe bt e 4100 t 2
human. fetpisd @M@mmﬁwhhgammmpmm@mbbmramngmmmpamommal
comprising paclitaxel and an albumin, wherein the nanopatrticle '
composition is administered oygr 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

i ol e T b e i T il i N i i Lk A e YT i ey AN AN

in the



course of induction therapy. For example, a metronomic dosing
regime may be adopted after an initial short course of MTD
chemotherapy. [0150]The nanoparticle compositions administered
based on the metronomic dosing regime described herein can be
administered to an individual (such as human) via various routes,
such as parenterally, including intravenous, intra-arterial,
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Other aspects of the invention [0158)In another aspects, there are

provided methods of treating proliferative diseases comprising

administering a composition comprising nanoparticles comprising

a taxane (including pacltiaxel, docetaxel, or ortataxel) and a

carrier protein (such as albumin). In some embodiments, there is

provided a method of treating cancer comprising administering a
[0181] compoBitionconpfisiag nnopanticiés comprising Ot ataxel dh chage of
about s@@{&l%o%@t@mn@&ﬁﬁo% %@H@!@ﬁﬁ%@%mmm abodimentsu: .o,

here js prowde methods of treatin proI| erative diseases
shout G gt SIS g S EB GO B AR REIHE Rir Bpartee
compogidnmpri§inguéattiocolckisithenomitst de rivatives (Buchaapdinodeie than about

any of%o‘?oc!?'@'Es‘{t%)aél@f;oﬁt%?r”ﬁ{em&ﬁ%ﬁlz(%ﬁ%ﬁ%@Q&‘H%éﬁl WG nic with

diments, there is provided a method of treating cancer
blood k@'o??ﬁﬁ‘iig H@%&fﬁnﬁl} %ﬁt@d"ﬁ‘?&ﬂ‘?ﬂgﬁﬁﬁﬂo&?ﬁ%ww& nanoparticles

comprising dimeric colchicines and a carrier protein (such as
kits albumin). In some embodiments, the nanoparticle composition is
nd in some embodiments selected from the

a roup _ .
(0182} con&st%ﬁ& ¥R HspoRo s T %d%%%*@@@i“‘éﬁ%ﬁ)lﬁ%ﬂ%hﬁ
mventiembddénents; thersistprevdecainet rodmefdtreating cangeitticle

compoSARRYSING AHMINSIBHNSLA SOMRRSIPR LRMAUST G fgppparticles
mprising paclitaxel, wherein the nanoparticle composition is

"hem"%&‘ﬁﬂﬁ‘i‘gfe%e& %%%}‘aﬁ%“ic?‘%‘iﬂ%‘?%t& IR oregisrdiegudiamsdaripee in
accordafigb ke B .2y séherestiioddlilrsenitsd tireconriler iig aidbakeine refradtery

descnpmﬁt@ﬁ@l@@tigﬁeﬁﬁtn@m[ SIT ABL %r% BomeN! Qnﬁgmm@%tjgﬂmd in the kits
imen/Dosa Stud nﬁp% e Pr 10 col titte ABX alone

ofhe 1R 38 D G 52 BPSLe g SR AGE 17 PP
shoet lryﬂudvi\mtthwmMytAmamrreqrﬁahieamﬁ@nnmSt@(an@ﬁeﬂmmymsdion a

nmgmmmﬁsg{-s{or&ge disk) are also acceptable.
[0183] In some embodiments, the kit comprises a) a composition comprising
nanoparticles comprising a taxane and a cartier protem (such as albumin), b) an effective
amount of at least one other chemotherapeutic agent, and c¢) instructions for administering
the nanoparticles and the chemotherapeutic agents simultaneously and/or sequentially, for
treatment of a proliferative disease (such as cancer). In some embodiments, the taxane is
any of paclitaxel, docetaxel, and ortataxel. In some embodiments, the kit comprises
nanoparticles comprising a} a composition comprising nanoparticles comprising paclitaxel
and an albumin (such as Abraxane™), 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 treatment of
a proliferative disease (such as cancer).
{0184] In some embodiments, the ldit comprises a) a composition comprising
nanoparticles comprising a taxane and a carrier protein (such as albumin), b) & composition

| comprising nanoparticies comprising at ieast one other chemotherapeutic agent and a

'%__ carrier protein (such as albumin), and ¢) instructions for administering the nanoparticle

\i; compositions simuitaneousty and/or sequentially, for treatment of a proliferative disease

(such as cancer). In some embodiments, the kit comprises nanoparticles comprising 2) a
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ABX alone Arm]: ABX 130 mg/m2 qwk Arm 2: ABX 260 mg/m2
g2wk Arm 3: ABX 260 mg/m2 g3wk Metastatic Breast Cancer
3-arm phase Il trial in 1st- line Her-2- MBC patients. 3. ABX alone
(Capxol) ABX: 260 mg/m2 q3wk vs Taxa!: 175 mern2 q3wk
Metastatic Breast Cancer Phase Il Controlled, Randomized, Open
Label Study.to Evaluggg the Efficac %{19 Sgil%x of C%‘PX?SILS% as

omPoR IR SBROY HrdE NaRoparticié Pacttaxen and oo

Abraxave (oporefopmiiated peilitmashvedls sPuttaiigast one other
chemoM&tastatic Breast Cane8iprotein (such as albumin), and ¢) instructions for
administering the nanoparticle compositions sifnuitaneously and/or sequentially, 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. It is understood that the kit may comprise one
distinct composition or two or more compositions wherein one composition comprises
nanoparticles and one composition comprises a chemotherapeutic agent.

[0186] The kits of the invention are in suitable packaging. Suifable packaging
include, but is not limited to, vials, bottles, jars, flexible packaging (e.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 to dosage, dosing schedule, and route of administration for
the intended treatmment. The containers may be unit doses, bulk packages (e.g., mulii-dose
paéicages) 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 weels, 3 months, 4 months, 5 months, 7 months, 8 months, 9 months, or more.
Kits may aiso include muliiple unit doses of the taxane and pharmaceutiéal 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 rzecognize that several variations are possible
within the scope and spirit of this invention. The invention will now be described in
greater detail by reference to the following non-limiting examples. The following
examples further illustrate the invention but, of course, shouid not be construed as in any

way fimiting 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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4. alone Arm 1: ABX weekly Arm 2: ABX q3wk Arm 3: Taxol
weekly Metastatic Metastatic Breast Cancer 3-arm phase ft trial in
1st- line and 2nd-line MBC, with biologicalcorrelates analysis '(1
ABX alone ABX: 300 ing/m2g3wlc Stage HA, 11B, IBA, MB and IV
breast cancer Phase Il trial of neoadjuvant chemotherapy (NOT)
with nanoparticle paclitaxel (ABI-007, Abraxane) in women with
{0189] clinicalSstagedd iy BEB: eIV MEB arthfVipithiintach peraiy) vity, absence

of requirement of steroid premedication, shorter duration of neuropathy, shorter infusion
time and hagher dose.

{0154] ABI-007 (Abraxane™), the first biologically interactive albumin-bound
paclitaxel in a nanoparticle form, free of any solvent, was compared with
Cremophor®-based paclitaxel (Taxol®) in individuals with metastatic breast cancer (MBC).
This phase I study was perfonmned 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 hours
with premedication (n = 225). ABI-007 demonstrated significantly higher response rates
compared with Taxol® (33% vs. 19%; p = 0.001) and significantly longer time to tumor
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=10.374). In
an unplanned anatysis, 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 seﬁsory nsuropathy was more
comumon it 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
days). No severe {grade 3 or 4) treatment-related hypersensitivity reactions oocurred in any
of the individuals in the ABI-007 group despite the absence of premedication and shorter
administration 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, corlicosteroids and antihistamines were not administered
routinely to individuals in the ABI-007 groun; however, premedication was administered
for emesis, myalgia/arthralgia; or anorexia in 18 individuals (8%) in the ABI-007 group in
2% 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 individuals, who also had a higher incidence of hyperglycemia reported as an AE
(adverse effects) (15 {7%] vs. 3 [1%]; p = 0.003). Overall, 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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breast cancers 6. ABX alone ABX: 125 mg/m2qwk x 3/4 1st-line
advanced NSCLC Phase IM study of Abraxane monotherapy in
1st-line advanced NSCLC 7. ABX alone ABX 260 mg/m2 q3wk
1st-line NSCLC Phase Il ABX mono in 1st-line NSCLC 8. ABX
alone Arm 1: ABX g3wk Arm 2: ABX gwk Doses TBD 2"a line

sonenNSEL G Phiase L study of Abraxane mooerany inpd e

advance in the treatment of MBC.

Example 2. Weekly Abraxane™ ig Taxane-Refractory Metastatic Breast Cancer
Individuals

[0191] A recent Phase [ ciinical study showed that weekly administration of
Abraxane™ (nanoparticle albumin-bound paclitaxel) at a dose of 125 mg/m? resulted in
long-term disease conirol in individuals with metastatic breast cancer whose disease had
progressed while being treated with Taxol® or Taxoterfa@ (that is, individuals who are
taxane-refractory).

[0192] Abraxane™ is believed to repreéent the first biologically interaciive
composition that expioits the receptor-mediated (gp60) pathway found to be integral to
achieving high intracellular tumor concentrations of the active ingredient - paclitaxel.. The
Phase II study included 75 individuais with taxane-refractory metastatic breast cancer.
Abraxane™ was administered weekly via a 30-minute infusion at 125 mg/m” without
steroid/antihistamine premedication or G-CSF prophylaxis. Individuals received three
weelkly doses followed by one week of rest, repeated every 28 days. Unlike Taxol® or
Taxotere®, which contain detergents that may inhibit funor uptake, the mechamsm of
action of the albumin-bound nanoparticte pachitaxel may result in improved outcomes,
especially i this difficult-to-treat individual population.

{3193} Specifically, the data showed that despife this high weekly dose of 125
mg/m” in this highly pre-treated and prior taxane-exposed individual population, only 3 of
75 individoals (4%) had to discontinue Abraxane™ due to peripheral neuropathy.
Furthermore, d fthose who experienced Grade 3 peripheral neuropathy, 80% were typically
able to resume freatment 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
improvement was consistent with our observation from the Phase TiI trial - that the
peripheral neurcpathy induced by paclitaxel alone {i.e., without Cremophor(@) mproves
rapidly as compared to that induced by Taxol®. These Abraxane™ clinical trial
experiences provide the first clinical opportunity to evaluate the effects of the
chemotherapeufic agent ifself, paclitaxel, from the effects from those of solvents. Based
upon both the Phase IT and III experience, the data now suggest that the peripheral
neuropathy from Abraxane™ is not comparable to the periphera! nevropathy from Taxol®

or Taxotere® with respect to duration and impact on the individual.
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ABX alone ABX: | 00mg/m2 gwk vs ABX: 260 mg/m2 q3wk
Prostate Cancer Randomized phase If study Abraxanerm weekly
vs every three weeks in front line HRP 10. ABX alone ABX gwk
Prostate Cancer Phase Il ABX in 1st-line prostate cancer 11. ABX
alone ABX: 150 mg/m2 gwlc x 3/4 for 2 cycles Prostate Cancer
Phase It ncoadjuvant study 12. . ABX alone ABX: 100 mg/m2 qwk

[0194](no brewk: Pypstateksanealal experience of peripheral neurapathy following
Taxol® or Taxotere®,‘Abraxis Oncology recently completed a survey of 200 oncologists
who were asked how long they thought the peripheral neuropathy induced by Taxol® ook
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 IT data demonstrates Abraxane™ to be active in this
poor-prognosis individual population (87% visceral {Jung and liver) disease, 69% >3
metastatic sites, 88% tumor growth while on taxanes), of taxane-refractory individuals with
retastatic breast cancer. Observations 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®™ alone in the metastatic setting
(=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
(u=23) a 13% response rate was noted after receiving weekly Abraxane™.

[(1196] Abraxane™ was found to be well tolerated when administered weekly over
30 minutes without stercids or G-CSF prophylaxis: Grade 4 neutropenia = 3% (without
G-CSF); 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 mg/m” weekly Abraxane™, with no dose reductions due
to toxicities/adverse events. Of the individuals who developed grade 3 sensory neuropathy,
77% were able to restart Abraxane™ at a reduced dose (75-100 mg/m?) and received a
mean of 12.2 (range, 1-2.8) additional doses of Abraxane™. It was remarkable to note that
of these individuals who resumed Abraxane™, 80% (8 of 1G) were able to restart the drug
within 14 days after improvement of neuropathy to Grade 1 or 2. These resulfs support the
observations in the pivotal Phase IIT frial of 260 mg/n® 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 oceurs appears to be short-lived and is easily managed.

(0197 Abraxane™ uiilizes the gp60 receptor based pathway on the microvessel
endothelial cells to transport the albumin-paclitaxel complex out of the blood vessel and
into the tumor interstitium, and it has been shown that Taxol® was not transported by this
mechanisni. 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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Phase 11 ABX 100 mg Row No. Combination Regimen/Dosage
Study therapy type Protocol title  weekly no break 13. ABX
alone ABX: 100 mg/m2 (previously treated) ABX: 150 mg/m2
(untreated) gwk x 3/4 Malgnant Melanoma Phas_e ff previously
treated and untreated metastatic melanoma patients 14.

Abraxane™. The proposed mechanism suggested that once in the tumor interstitium, the
albumin-paclitaxel complex would bind to SPARC that was present on the tumor cel]
surface and be rapidly internalized into the tumor el by a non-lysosomal mechanism.
[0198] In addition, the surfactants/solvents commonly used in current taxane
formulations such as Cremophor®, Tween® 80 and TPGS, strongly inhibit the binding of
paclitaxel to albumin, thereby limiting transendothelial transport. Additional data
presented showed a statistically improved efficacy of Abraxane™ over Taxotere® in the -
MZX-1 mammary breast carcinoma xenograft at eqﬁal 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 smalj synthetic pro-apoptotic pepndes
composed of two functional domaains, one targeting 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 dimeric peptide, CNGRC-GG-d(KLAKLAK),; named HKP {Hunter
Killer Peptide) was found to have improved antitumor activity. Since anti- -angiogenic
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 pacliaxel that is transported by the gp60 receptor in
vascular endothefium (Desai, SABCS 2003}, in MDA-MB-435 human breast tumor
xenografis.

{0261) Methods: MDA-MB-435 human tumor xenograits were established at an
average tumor volume of 100 mm®, mice were randomized into groups of 12-13 animals
and treated with IHKP, Abraxane™, or HKP and Abraxane™ HEKP was delivered i.v.

(250 ug), once a week, for 16 wesks., Abraxane™ was admimstered i.v., daily for 5 days at
10 mg/kg/day only for the first week of treatment. The Abraxane™ dase 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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ABX alone ABX: 125 mg/m2 qwk x 3/4 Carcinoma of the cervix
Phase If study of ABX in treatment of persistent or recurrent
carcinoma of the cervix 15. 4 ABX alone Ovarian Cancer Phase
((study of Abraxane for treatment of advanced c_)variar_1 cancer (VI
line) 16. ABX alone (AB1-007) non-hematologic malignancies

Phase)} single treatment
{0202] Results: At nineteen weelks of treatment, tumor volume was stgnificantly

decreased between control group (10,298 mm® + 2,570) and HKP (4,372 mm’ £ 2470; p <
0.05 vs control) or AEI—OO? (3,909 mm® + 506: p <0.01 vs conirol). The combination of
ABI-007 and HKP significantly reduced the tumor volume over either monotherapy (411
mm’ + 386; p <0.01 vs. Abraxane™ monotherapy or HKP monotherapy). The treatments
were well tolerated.

[0203] Conclusion: The combination of Abraxane™ (ABI-007}, a nanoparticle
aibumin-bound paclitaxel, with the vascular targeting anti—angiogaﬁic dimeric peptide HKP
(CNGRC-GG-d(KLAXLAK),) against the MDA-MB-435 xenografl breast tumor showed a
significant reduction in tumsor volume compared to monotherapy of either agent alone. Our
resﬁits suggest that the combination of Abraxane™ with anttangiogenic agents such as
HKPs or perhaps Avastin® may be beneficial.

Exampie 4. Metronomic ABI-007 Therapy: Antiangiogenic and Antitu'mor 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) proliferation and tube |
formation assays. Optimal dose of ABI-007 for metronomic therapy was determined by
measuring the levels of circulating endothelial progeuitors (CEPs) in peripheral blood of
Balb/c non-tumor bearing mice (n=5/group; dosing: 1-30 mg/kg, i.p, qd x 7 with flow
cylometry (Shaked et al., Cancer Cell, 7:101-111 (2005)). Subsequently, the antitumor
effects of metronomic (qd; i.p.) and MTD (gd x 5, 1 cycle; i.v.) ABI-0G7 and Taxol® were
evaluated and compared in SCID mice bearing human MDA-MD-23 1 breast and PC3
prosiate cancer xenografis.

[6245] Results: ABLOO?lat 5 nM significantly (p < 0.05) inhibited rat aortic
nricrovessel 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 measursments. Metronomic ABI-007 (6 mg/icg)
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. Although MTD ARI-007 (30 mg/kg) inhibited tumor growth more effectively

than MTD Taxol® (13 mg/kg), significant weight loss was noted with the former.
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use of ABI-007 for the treatment of non- hematologic
malignancies. Compassionate use Nanoparticle compositions
[01611The nanoparticle compositions described herein comprise
nanopartmles comprising (in various embodiments consisting
essentially of) a taxane (such as paclitaxel) and a carrier protein
R T
ID
Taxoi®Nos, 5,916,596; 6 506,405; and 6 537 579 and also in U.S. Pat
102061 Pub. N@a&@Q@W%@Q@Aéﬂﬁitﬂ%&mm&m%&@ﬁh@5@‘&@%@1 activity
when be OWa'rSn S (e%gg to taxane, it is understood that the same applies
"6 othar rugs, SUCHas rapamycin, | 7-AAG, and dimeric
thiocolchicine. [0162)In some embodiments, the composition
Examp&Mpprises nanoparticles with an average or mean diameter of no
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th al., The Pharmacological Basis of Therapeutics, .- ed,
McGraw-Hill New York (1996)). Two high affinity binding sites
have been proposed in subdomains HA and 111A 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.g., Fehske et
(0210]al., BiodhehoyPharazcols, 30768 7:9215(1/98a) | orufmaDanwyied.

stgmﬁ&ﬁuy 141%&2@59%&%%9)&6@9 h:tdansen, Pan, Med: By l‘espectzvely
et al., Nat. Struct. Biol., 5, 827-35
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example, nanoparticles containing taxanes (such as paclitaxel)
and carrier protein (such as albumin) can be prepared under
conditions of high shear forces (e.g., sonication, high pressure
homogenization, or the like). These methods are disclosed in, for
example, U.S. Pat. Nos. 5,916,596; 6,506,405; and 6,537,579 and
also in U.S. Pat. Pub. N 2005/0 040Q02A1. [0176]Briefly, the
greateitz\s%aﬁe%émﬁaé%%@fasgeﬁsal&*%ﬁssoi\%aomw*aefgah?c@éﬁigﬁe”%wd
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[0183]In some embodiments, the kit comprises a) a composition

comprising nanoparticles comprising a taxane and a carrier

protein (such as albumin), b) an effective amount of at least one

other chemotherapeutic agent, and c) instructions for

administering the nanoparticles and the chemotherapeutic agents

simultaneously and/or sequentially, for treatment of a proliferative
{0216} disease(suchias’EaNcer}, hasderenimdirnentSath@tbxame/is)
admmlst%r&ﬁ 9{) pﬁﬁg»t%q! v%%ﬁ@&%%niﬁﬁr %@T@éﬁ 1@1%@%@%@%@ m%Aw

comprlses nanopartlc (SN compr|S| a a com OSIt

B2 GO FRB SarcIB0 G oG M) A A i dfirered
metrono(sidetyasiAbraxanenig); byaifieffsCtve Bmalint oflableas EHeidthes”
30 mw@‘%n”ﬁ‘?}ﬁ% AReHlic AGR %;@%@f&h‘&ﬁy%ﬂ%@@fﬁgmwﬂgmg the

nanoparticles and the chemaotherapeutic agents simultaneousl|

significanh iy e E Aefa Srt ARt SREBEV A It B Y profitaiivd™e out
of five nilicease:{such I Darriel)? (G184}l sameEpbidimnents; the Kidays
after thecig'm@gég%‘? @19 %@Eﬁ%@@%@%@ﬂgﬁé%Q@%ﬁ@lﬁ%@@m@

taxane and a carrier proteln (such as albumln) b) a composition

Tnterestigabh s RO BRI SEIRRIRSIAG P oS SRE g ox mated that of
MTD Tohématherspeiticigent and el noadeldF protein fsuehias Gibinwing,
metronc@ld A% INRHYSHANS gf@g 3@%95@%'%%@6%@%&%@%%9&5&

simultaneously and/or squlrJentlaIIyJE (g%treatment of a rollferat{ e
inhibitiogs B0 YaH R HEPRIRCT T Hothe EhB St BRI Riomse
mg/kg teonmptisesiappanticted dompisifig @)m3Bdmposition comprising
[0217] nanopgtlicles g0 M'@GB%E@@I&W@I cﬁ:@;@&%@d@&qmﬁsw&WEPs ina
AbraxaneTm), &@co osjtion com éigm ﬁc C})}B CEP
t

dose- deﬁmlg}%l%l %ﬁéltlgﬁ%rrﬁg
levels algarrieibproteiv{sdeteas wlndnsin an@ap))msﬂmw@ns%lc ABI-007 in
PC3 tur@DINIRIERRG. Ther %&%@Eﬁﬁ&%@ﬁgﬁ@ﬁwﬁmﬂwt@ﬂﬁg/uglmnﬁimr

sequentially, for the effective treatme roliferative .
Toe S B GARERN) TOTE DTN REREEIE Rt oteh (i

44 and éBpmotherapeutic agents can be present in separate containers or
fo218; in a sipglecopiainghoHitsHadersioast hat the kit may:comprse

one distinct composmo[\d%r two or mo&a ((:‘[Olﬂ ositions wherein

Taxol® g5 {H5aLIRS ﬁ%@?ﬁbor‘fg%g AEHEparicies aRa ohe com 181( ton Sotiined
from &o@@mﬁiﬁg’eé@@ﬁém@tﬁéﬁap@atmvﬁg@ﬁﬁnp@qwmwwg bFHesical

examindVE B;i QR AL siitabla Rackagin gl(ﬁélitﬁm% pACkaginginchiste,

but is not limited to w%ls;g ottles, ars er>¢<B glg% %)%d
mmmve%ﬁ@dsﬁﬁg}?&s orpid e 499" Bnd't Leike ®id! may optionally. -
(1:100C prdY e radiektionialicordgorie htsas ield a@mm@régaﬁmﬁwbmam

antibod JHOBMAQR s JOLE/TERE MnstrUCtiRnisselaling. tothe cise0b e A single
nanopartlcle comp smon eneraIJ nC|Lf S(?alnf rmation sto

microvesRsl N8 CHOSRGS St é[aﬁtFe rsfe of? administra t?(sjin“f?)r The
CD31/Pipferided tredthremtsTine oritaise rganay tvauinsit Bosews itk a

microveRBFKaIeRAGr O M dose @M@g@%gﬁsﬁﬁp&é}iié&%‘ﬁﬁt §1Qhe three
example, kits may be gorowded that contain sufficient do§agon53c5f

most depE ARG (IR HEP &S BB RBR T provi
ﬂuoresc&f;ﬁ&ﬁtlmowa@ﬁmmgofgamshamvm&tﬁcﬁwrdléﬁctemdem@eﬂ@tﬁﬂsiyéﬁ‘ﬁa%@
control myeg&%lwg%%%ﬁﬁegveeks 4 weeks, 6 weeks, 8 weeks, 3

onths, 4 months, 5 months, 7 months, 8 months, 9 month/? 1
(92191 more. IRAEHaYLEILS NI RRTRRIE TIOR8 0t tHE 1 LAHER AR ©
as MTDpRBIDET sistical wondpasitions and iestitciidi® foiigisty alttbugh Sfatlstml
packaged in quantities sufficient for storage and use in
pharmacies, for example, hospital pharmacies and compoundlng
phannacies. [0188]Those skilled in the art will recognize that
several variations are possible within the scope and spirit of th|s

.......... bl PR T || R PR (. PR [ SR [ R [ PR



Individuals were randomly assigned to 3-week cycles of either

ABI-007 260 mg/m2 (iv) over 30 minutes without premedication (n

= 229) or Taxol(r) 175 mg/m2 IV over 3 hours with premedication

(n = 225). ABI-007 demonstrated significantly higher response

rates compared with Taxol(r) (33% vs. 19%; p = 0.001) and

~_significantly longer time to tumor progression (23.0 vs. 16.9
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Individuals received three weekly doses followed by one week of

rest, repeated every 28 days. Unlike Taxol(r) or Taxotere(r), which
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[01991In conclusion, 75% of individuals were treated at full high
dose with no dose reductions. Data indicate rapid improvement of
peripheral neuropatlay when nanopatrticle albumin-bound
paclitaxel is administered alone, without the solvent Cremophor(r).
Additional data provide increased evidence that mechanism of
action may play important role in enhancing individual outcomes.
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T drinistered Iv., ays at 101ng
ween wddR- of treatment. The AbraxaneTM dose used was substantially

below its MTD (30 mg/kg/day, qd x 5) to prevent the tumor from
could be noted.
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Abraxa@e57@pabdddicBi(d,372 nun3 A: 2,470; p < 0.05 vs control) or

[0225] ABI-0 Q.01 vs control). The combination of
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were 20 nelkelal fﬁ%@ﬂ ﬁ@é@tﬂ@(@o@éﬁidﬁiméncme@rﬂm%as dosed at its
MTD_?&@@IQ@@@E&»@G;@IMAKLAK)Z) against the IVIDA-MB-435 xenograft

brea r |f|can redu on in tumor volume
0226
102261 com S%%e th ihon Cﬁ “Ofﬂe P rﬁ%”g%%mgff}r pEgppdicles with
average gap destimarie %0%511?1%%@bﬁ&zb‘i@é&m&ﬂ'%@@ﬂ@dmﬁ&ﬁ@@dgen|c

respectnag,em&%bpﬂﬁzﬁgﬁﬁﬁéﬁﬁ&ﬁb@eﬁ ANVARINSIMALDE PENSHGAL .na
ivophili &(aﬂ‘% \gfgironond 3%%38{1 -007 Therﬁfy Antiangiogenie and _
Antitumor Activity 01Wa Knopaniera RIBRtcE soHaEPaRmabdd-1 G <

0.0005, 44Qle(Mese E@%Mll\?l&th@@sd Théantiagiagabissactivity,af 5801

respectivAR) A0Zmas.aasessedripysRe. sl A0HIG NG, Wiman WnBYes! Yein,,
endothelial cell (HUVEC) proliferation and tube formation assays.
Optimal dose of ABI-007 for metronomic therapy was detennined
by measuring the levels of circiilating endothelial progenitors
(CEPS) in perlpheral blood of Balb/c non- tumor bearlng mice
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Interestingly, the antitumor effect of metronomic ABI-007
approximated that of MTD Taxol. [02061Conchision: AB1-007
exhibits potent antiangiogenic and antitumor activity when used in
a metronomic regime. Example 4b [02071Rat Aortic Ring Assay.
Twelve-well tissue culture plates were coated with Matrigel
(Collaborative Biomedical Products, Bedford, MA) and allowed to
volumgelfongfesad ay 3¥C atd. 39 G022y Thuladitidertisweberelaisael
m g/l{gfré?@ﬁ rﬁgfigé) r\é‘éﬁ?&f‘ﬂ!@ rﬁﬁ@l&ﬁﬁ@@%@%@% {35 GY &dI/ Qx&%)ressed by
21y 6 mm- ong} Cross- % c% %e%q %tr%gl -coated wells and
o G Wit AhTdd |or‘i§i1 atrigel ARSE i S oS0k g meke:
30 megMatrigeldmagliseteibectirngs Webes tbveredowitte EGMel thandrinotecan at all
dose 140G W@y GAN@W?}R»%M V@%n@@%r %Me!}laﬁgrﬁﬂl%%g by only

459, endothelialcéba al fd \Aéle ambrex, Walkersville,
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nab- S@fiﬁ (ﬁqc nﬁ?‘i I ea(%éQ% safin s%ﬂ%%lﬁ]?r)])a ¢ thelr
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data waGHESwiFst éﬁf@éﬁféﬁé@ﬁﬂ%héﬁ%r relative to the vehicle control,
reaching statistical significance (p <0.05) at 5 nM (53% inhibition)
68% inhibitiony. Th ount of albumin enta
Eram e 0% Cio i COL R A Sosi e
Ltficagp209]Endothelial Cell Proliferation Assay. Human umbilical vein
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inhibitRRQWESHegel. Bt 37 € o B%UNe@2 for 30 min. HUVECSs were then
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mask the stained tubes. The corresponding area was measured -

as the number of pixels using MetaMorph software (Universal
Imaging, Downingtown, PA). Experiments were repeated three
times. [0212]As shown in Figure 1C, AB1-007 blociced tube
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[0215]Antitumor effects of metronomic and MTD ABI-007

compared with metronomic and MW Taxole. Human prostate

cancer cell line PC3 and human breast cancer cell line

MDA-MD-231 were obtained from the American Type Culture

Collection (Manassas, VA). PC3 cells (5 x 106) were injected sc.

into 6- to 8-week-old male SCID mice, whereas MDA-MB-231
preser@els 5(;94&9@)5 wase-ipmlanied-eptotopicaliy ummemmm@uh@t
mmmge)/ O(? tof fem OD m 8 a[Z1en (t)he |mary tumor vol ume
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Fig. 4A an cts of hetronomic and
of 41 TﬁB*I‘j@G‘P‘éﬁd metronomic and MTD Taxol(r) on intratumoral
[06233] m|croveeseusdemsn;ygwereasﬁuﬁke@11Edy@hturhém%§%@tﬁm§ ahiaingsh or
A-MB-231 and PC3 tu Ors were stained with H&
action Sﬁm el(g?g%glca I Bami [e?%ﬁgbcfls e ?’He{tfﬁ BBERRBIS Yéﬁgﬁsé &
vivo, nagRitfetciA tear. Perdetedtbh oisriitrovesselsh Secticrisawenesrafls.
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Esame S T 06 SR I GRS "
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[0224jConclusion: Nanoparticle albumin-bound, nab-5109 was
successfully prepared and could be given at 50% higher dose than
Tween-5109 with lower toxicity despite higher dose. At this higher
dose, 75 mg/kg (g3d x 4), nab-5109 showed significantly improved
efficacy in the PDLD-1 human colon xenograft compared with

(0234 weee-%%f:)& Example 6. Nauoparticle Albumin Bound (nab)
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it MR RG ORI 5. [0228]Results: The hydiopsigae i isthne MBC.
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[0231]Methods: IDN5404 was tested for cytotoxic activity using the
MCF7-S breast carcinoma and its multidrug resistant variant,
MCF7-R (pgp+). Its cytotoxicity was also assessed against the
NCI-60 human tumor cell line panel. The nanopatrticle albumin
bound nab-5404 was administered IV using various schedules, to
SCID mice implanted s.c. with a human Al21 ovarian tumor
xenogratft. [0232]Rekults: Against MCF7 CEII [INEeS; the parent

compound, colchicings.igemansisated: timgic gravwiytintwbitiemvetias X
Phase IHEHOBBVAlLE (S0%growth inkibiteryoari i@lng;jq%;rggﬁ‘gggg;g

cells at 3.9 0.2 nM. [Fh&rasidtalidsfiant MGhe-R demonstrate

an-1C50-0f-66-8.6-n-M, approximately a 17-fold increase due to

drug resistance. IDN5404, demonstrated increased activity against
Phase Upothrdeltdinesy idisplayingdE5 vatuss of 1A pibikanaid0ast iiler
Abrxandls BEEIFER)IT hese [FeskittéRfere‘eeiififmedistitshrthe NCI 60

human tumor cell line panel withiDN5404 having a mean 1050 of

<101. 5M and >10 fold resistance between the MCF/-S and the
Abraxangfig eosrdens HHEE The COMPARE algantHiiRiehtmed DN Syodgnss:

ichemothdfagy for ea%; sﬂ e breast Ie afjernate of a
e

concer S 4 tUbulin binder gifarto vinca alkaloi ggﬁf@mghg
previous results. In Vivo against the Al21 gvarian tumor xenograft,
Phase lgfficaipy-andhiexicity iof nabk5404 xvasidoseaanst fGhed Way in sreparation
AbraxargRpiEE i Ranopaffti€ nab-5404 was wikif thierBtedivemd-zapable
of inducing complete regressions and cures: at 24 mg/kg
[0236] g dminiStErEer eSO sisy S hiftang erdirsictedm survivors (LTS)
with no evidence of tumor. However, in¢reasing the dosage to 30
mg/kg resulted in 5 ?)Eé‘”t‘%‘i’%n :%%%%0?1 a ci3d x 4 schedule, 30
Phase [ mgikgbf&&bﬂfﬁd in 4 5. m,iﬁ@)Liﬁ§ :Eti‘liQxéEEQf&GQu 5{1@( 15bt19¢)&|9n the
ﬁﬁagéiﬁgﬁﬁﬁi@ﬁ@@q%lw‘@@fh%ﬂ@141@ Aglkg rdsultedindiofbowed
or Inﬂan[hg%ylgjigt a {ﬁrﬁ%ﬁirg’% ’B%lléfghl\%ﬁ V@k%ga\tﬁgéq:i:eme zlir";‘::ori%?me,
[0233]Conclusions: LRNG404; asnew thiocolchicine dTlfner with
dual mechanism of action showed activity in pgp-expressing,
cisptatim-and-topotecan resistantcetHingsin-vivo;, nanoparticle

i‘@iﬁiﬁi&%ﬁ%ﬁiﬁi@@?@ﬁg (mab-Emoﬁgr%yﬁ@g@féanst Al21 ovarian

HerceptiXROGFafisi Fixaemple Sutapmbinatien Studies of Abraxanenl and
cancer. Qther Agents [0234]Bue to the advantageous properties of
Pre-cinidbraivaf@MA{ABX, the-panop

nteracligisted-above it was-ysed
with different modes’ ahadminisiation and schedules and in
Fhase Il gomibimation with othsn: dsigs ps well as radiation
treatment. These argfiitserielow: 102351In metastatic breast
cancer, these studies mctude: Randomized Phq}% t-Frial-of
Randomi anem ifACombirationdwith, GEHT ‘g;ﬁﬁm o e
gcoac}juvhﬁﬁ%@lgg%h HE %ﬁ‘g}% fhive Metast Ai%?é%%g%&, %@C(?égﬁ eﬁf@ e
individusls el BespheTOR0 mg//BéKQ B+, 3k, T Vel the kombiedtion
of ABX and Gemcitahine in 1st-line MBES AR SERestudy of
Phase [ w@aldyntdosesdense partiglepaclitaxet (ABI-007) carboplatin,
f*bfifanyﬂﬂﬂdﬁfé?éé?ﬁﬁg as fiFst: oPBeeomdlig therapy of advanced HERZ
ooty ﬁ%“éfﬁv?aétr%hmﬁt cancér ABX 100 mg/m2, Carbo ADC D1 both
i?:ifﬁé’jé?é@?—;ﬂ 12 stag/leg (4 mg/kg on wk p) g4wk x 6 Data will be
namparﬁmgpgntg@( 14§ing ABX in combjnation with carbo and/or
Abraxanelp nceqtin(rjh Alsechafp Tt T Gth&F €ombinations. _ Weekly

stage H”."\ﬁ%reas ife aht Afkaxanem1, with or without G-CS13, in stage I\iJ

intact primar cancers ) S a1
preast cancerapnase rFEstuay

ggrgl%le albumin-bound paclitaxel)
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LI: ABX 80, Nay 15; 12: ABX 90, Nay 20; L3: ABX 100, Nay 22.5;
L4: ABX 110, Nay 25; L5: ABX 125, Nay 25 qwk Multi-center study
of ABX in combination with Navelbinetn in 1st-line MBC. Phase I
trial of weekly AbraxaneTM monotherapy for 1st-line MBC (plus

fierceptint in Her2+ pts) ABX 125 mg/m2 Q3/4wk A relatively large
phase Il of weekly 2 ABX rnonotherapy at 125 mg/m2 n Ist-line

(0237]MBC. Fm:ﬁgg Pk dciak Abraxane M.plus Doxil(r) for M13C plus

limited-PK-ABX +-Anthracyciine ABX weeldy (130 mg/m?2) vs.

monou oW (20HEIM2) VS, 6R2Wk(260 mo/MayFaiospe timizariX
NscLamonotherapy regim for MBC 3-arm phaS&qrtiarf Stine MBC

study (caveolin-1 and
0W572016 TBD Tmlg

plus ca¥SpIWER KL)LIIEMLW e %g

-arm phase |l trial in 1st-line and 2nd-|j

correlates analyses ABX weekly vs. ABX g3wk vs. Taxol(r)

randomized ABX MBEiralte-gbtain important data: weeklyl ABX
s oG WE R ENOt ABXY9sA80veekly ADX; plus biom’arker
Vf}f). Phase I/ll AbraxaneTM +
ltisicalagents combination of ABX and

A

ne MDC, with biologi¢al
weeldy

A. Phase [ Trial of Carboplatin and
Abraxane™ on a weekly and every

Arm 1 ABX 100, 123
150 mg/nd® D1,8,15

" {This 2-arm phase I study will
generate important data on

three week schedule in individuals
with Advapced Solid Tumor
IMalignancies

gdwk; Arm 2: ABX
220, 260, 300 mg/m’
D1 g3wk. Carbo
IAUCS in both arms

ABX/carbo combination for
further studies of this combo
in multiple diseases.

Phase II study of ABI 007
(Abraxane™) and carboplatin in

ABX Level(a): 225
mg/m2; Levei(b): 260
mg/m2; Level(3):300

This phase II NSCLC study
will generate data for a future
phase LI registration ial in

Alimta® for 2nd-line NSCLC

advanced non-small cell lung cancer. mg/m2;q3wk Carbo j
fixed at AUCS q3wk ung cencer
Phase I study of ABI 067
{ Abraxane™) and carboplatin ABX 3wk
ABX and Alimta® can be a
Phase Vil study of Abrexane™ + TBD eromising combination due o

the non-overlapping toxicity
profiles.

Phase [T trial of Abraxane™ plus
cisplatin in advanced NSCLC

Phese VI study of Abraxane™,
Navelhine®, and Cisplatin for
treatment of advanced NSCLC

Phase [I ABX mono in 1st-line
NSCLC

ABN 260 mg/m® q3wk

The 1st ABX trial in NSCLC.

]
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OW572016 (a dual EGFR inhibitor and one of the most promising
new for BC). A phase 1 dose escalation study of a 2 day oral
gefitinib chemosensitization pulse given prior to weekly
Abraxaneml in individuals x with advanced solid tumors
AbraxaneTM 100 nag/m2 weekly, 3 out of 4 weeks;safety Gefitinib
starting at 1000 Ing/d_gefitinib 2 days This phase | trial is to

determine the and td

AbraxaaeTM ad
Phase H

monotheiapl 4[1

1st- I|ne MBC using

lerability of a 2 day

pulse given pripr to

minigtrationasRhase Il 1(r) line MBC trial weekly

ABxe(d ?ﬁimféﬂg 2 imkaronst 1 wk off) + Xeloda- 825 mg/m2 d
k' To evaludtesthe tmbifatipn of ABX and Xelodavti
m 2 weekly on and 1 weekly off ABX regime.

Phase LI mqsgweegll%ad&y@nt trial of Abraxaa6(r) in breast cancer Dose

nd carb SHRIRSE AbataNEISE 15 Weekly ABX -+> Avastin(r)
[6238] Studies in Prostate include:
Randomized phase [I ABX 100 mg/m*
weekly vs Q3W in front line  jweeldy vs 260
HRP ma/m’ g3wk
Phase {1 ABX in Ist-line weekly ABX Phase 11 study of weekly ABX in 1st-line
prostate cancer HRPC
. A multi-center neoadjuvent tridl of ABX
Phase [ neoadjuvant study TED in prostate cancer plus biomarker study.
Phase [ ABX 100 mg weekly
no break

[0239]

Studies in ovarian cancer include:

Phase I study of Abraxane™

advanced ovarian cancer

for treatment of advanced TBD

ovarian cancer {3rd-ling)

Phase I study of Abraxane™ ABX weekly + Carbo
plus carbo for freatment of ALC 6

A phase I trial of
Abraxane™/Carboplatin in
recurrent ovarian caneer

[0240]

Studies in Chemoradiation include:

Phase /1Y trial of Abraxane™
cormbined with radiation in
NSCLC

Abraxane™ Combined With
Radiation

animal modat

HA&N (Head and Neck Cancer}

TBD

[0241]

(Other studies include:
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A pilot adjuvant study of a "super dose dense" Abraxane in
dose-dense adjuvant chemotherapy for early stage breast cancer
AC g2w x 4 + G CSF --> AD X g2wk x 4 A pilot adjuvant study of
dose dense ABX regime -- an alternate of a standard adjuvant
regime Phase Il pilot adjuvant trial of Abraxanenl in breast cancer
~——AC Q2wWk --> ABX g2vvk + G-CSF A pilot adjuvant study in
Phase reparaion forphaserlll %Q%Jvaznt trlal [0236iln Breast capcer
S:fiﬁ'é@@zdwwmaseﬂmg@huc gﬁcl 4&'Phase 11 Trial of Doke Dense
Neoadjuvant Gemcitabine, Epirubicin, ABI-007 (GEA) in Locally
Advanced or Inflammatory Breast Cancer Neoadjuvant: Gem
andufg@fj@“ﬁ@@gi ABXP175 molm2, Neal 6 mg SC, all DI g2 wk x 6
mezan&djuvant Gem 266b ABX 2 0, Neul 6 mg DI g2wk x 4 This
neoadjuvant study is balsed on the GET data from Europe which
rh 11 sBREWRELHIgR. 3ctivity,;Inithe current regime, ABX will replace T, or
for theTeaxotr ot Rhaseatbipreoperative trial of| Abraxane followediby FEC
maligngaciefareeptin(r) as appropriate) in breast cancer ABX 220, mg/m2
g2wk x 6 followed by FEC x 4 (+Hercgptin(r) Tor ier2+ pts$)
AbsdodBcElniGal study of drub-drug interagtion ABX + other agents
antizndRiBase ddneoadjuant (ABX + Herceptin(r)) followed by

(Navelbine(r) + Herceptie) Randomized phase Il trial of
nevadjuvant-chemothetapy-in-individyals-with-breast cancer TAC

vs. AC followed ABX+carboAC vs. B
Abraxane™ Combined With
proteasome inhibitors e.g., Velcade®.

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

A. randomized phase I trial of weeldy
gemcitabine, Abraxane™, and external
irradiation for locally advanced

ancreatic cancer

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

10242] Lower toxicity of nanoparticle invention drugs described herein allow
combination with other oncology drugs and other modes of treatment with more
advantageous outcome. These include nancpaiticle forms of pachitaxel, docataxel, other
taxanes and analogs, geldanamyeins, colchicines and analogs, combretastatins and analogs,
hydrophobic pyrimidine compounds, lomaiviticing and analogs including compounds with
the tomatviticin core structures, epothilones and anatogs, discodermolide and analogs and
the like. The invention drugs 1ﬁay be combined with paclitaxel, docetaxel, carboplatin,
cisplatin, other platins, doxorubicin, epirubicin, cyclophosphamide, iphosphamide,
gemcitabine, capecitabine, vinerelbing, topotecan, Irinotecan, tamoxifen, camptothecms

5-FU, EMP, etoposide, methotraxate and the Like.
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followed Al3X+carbo+Herceptin(r) To evaluate AC followed by
ABX/carbo or ABX/carbo/Herceptin(r) combinations vs TAC (a
FDA approved adjuvant BC regime) in neoadjuvant setting. Phase
Il neoadjuvant trial of Abraxane and capecitabine in locally
advanced breast cancer ABX: 200 mg/m2 DI; Xel: 1000 mg/m2D1
-14; g3wk x 4 Phase H trial of neoadjuvant chemotherapy (NT )
Examphithi naaeparticle: paﬁjbtaxehem&kﬁﬂ)?:mhm@nefm)ﬂram@nw with
clinical.stage HA 1113 A GHIE d IV th | tact r
(02431 breast %srlange 1be5§1><11 OOa}r{r?E]/m g n un &Ialﬁcer W‘emy
againstonpthsistinbhaeie cmas@&ﬂ?ﬁ@hﬁﬂwwt\lﬂﬁanaMnmmmm@rawm@ can

only bé@és@@%ﬁ% @@l%%/l}l*s@%&%&M@%Yb@h@kéﬁ%@&é%@ tU)H&ﬁL OEu
ABX combo with carbo in NSCLC. Phase 11 Trial of wee

a““‘t‘c’%atﬂ&?a%é’ﬁ?‘BV&é‘@é‘fﬁ&ﬁa‘fﬁﬁ‘Yﬁ ISeifh B%’éﬂ@%ﬁ%@?%rﬁéﬂﬁ%ded tn
their thOrkyByis; G0 TAYGG-DlictBhnde IAsRhigse FrighotCatoplatio the

synergi%pgtﬁmﬁéﬂﬁee%eg% PLAMES %W(%’Bgaﬁf%ﬂﬁ?w ?f?tﬂ\é@g gﬁggﬁge%‘fcl:ectl@rent

individuals with Advanced Solid Tumor Malignancies Arm |

study wiagani§iogd ifs@Vﬁlfgaiﬁ%ifféYfgdza’é&Wr@%fm Wé&ﬁfgarhoa&tm
with HAEd@ﬂmi@ ?oﬂhcmawka Qaﬁbmﬁdﬁtb@tmsaa@as ABis027an phase |

stud te | portant d@t BX/carbo combinatign for

bW %reb % haBxscar

com uﬁll’ é?rls 0SPO 1ﬁ’lIS com Cb8 in mu m eegleseig Y yweellgy fo
individuals with HER-2 positive advanced breast cancer A cohﬂrt of 3 individuals
received ABI-007 at a dose of 75 mg/m? [V followed by carboplatin at target AUC = 2
weelty and Herceptin® infusion (4 mgfkg 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
to date. Of the 4 individuals that were evaluated for response, all 4 (100%) showed a
response to the therapy. It should be noted that due to lower toxicity of Abl'axa}le"f“, a

higher total paclitaxsl dose could be given compared to Taxol® with resulting benefits to

the individuals.

Example 12. Combination of Abraxape™ with Carboplatin
[0244] The combination of Taxol® and carboplatin has shown significant efficacy
in lung cancer. Another study with Abraxane™ in combination with carboplatin on a 3

weelly schedule in individuals with lung cancer is ongoing.

Example 13. Use of Abraxane™ in Combination With Radiation

Example 13a

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

of radiotherapy.
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- Phase Il study of ABI 007 Abraxanem) and carboplatin in

advanced non-small cell lung cancer. ABX Level(a): 225 mg/m2;

Level(b): 260 mg/m2; Level(3):300 nag/m2;g3wk Carbo fixed at

AUCG6 g3 wk This phase Il NSCLC study wilt generate data for a

future phase lll registration trial in lung cancer Phase | study of

ABI 007 (Abraxanem) and carboplatin ABX gq3wk. Phase MI study
(02464 AbraxaGeTing SVARHEIF TR 2 M6 Be NS eiad, PR ABY emdnvestigated

extenfMithtas CBCan-eptpranmising Gomhinaton Auedotitn relative to local

RS PUIR S el e R e S
the ﬁﬁagiéfb}%@’)%dmwa’éﬁ@tfw teumnertisiad vanoed NSBtiged when
the tuﬁibﬁ%@aﬂh@.ﬁﬁi MReRe. iIMistaineNaGLG ABX28MnaR a3k the single
e SRRSO AR ol
days tﬁf%%g)-f:gg after irradiation. A dose of Abraxane™ equal to about 1% times more
than the maximum tolerated dose of paclitaxel is used, a dose of 90 mg/kg. The endpoint
of efficacy is tumor growth delay. The groups consist of 8 mice each. Tumors are
generated and treated as described in Aim 1. The endpoint of efficacy is tumor growth
delay. Tumors 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™ ig rafained in the tumor for several days and exerts its enhancing effect on each
of the five daily fractions, Abraxane™ is given once at the beginning of the radiation,
regime. Since the ultimate goal in clinical radiotherapy is to achieve tumor cure, the
potential for Abraxane™ to enhance tumor radiocurability is defermined. 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 consecutive days (total radiation dose
10 to 80 Gy). Tumors are followed for regression and regrowtﬁ for up to 120 days after
irradiation, when TCD50 (the dose of radiation needed to vield local tumor cure in 50
percent of animals) is determined. There are two TCDS0 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 radicenhancing agent, including
Abraxane™, must increase tumor radioresponse more than increase normal tissue damage
by radiation. Damage to jejunal mucosa, a highly proliferative tissue affected by taxanes is
assessed. The Jejunal microcolony assay is used to determine the survival of crypt
epithelial cells in the jejunum of mice exposed to radiation. Mice are exposed to whole
body irradiation (WBI) with daily doses of X-rays ranging from 3 io 7 Gy for five
consecutive days. The mice are treated with Abraxane™, at an equivalent paclitaxel dose
of 80 mg/kg, administered i.v. :'24 i before the first dose of WBI and killed 3.5 days after
the last dose of WBIL. The jejunum is prepared for histological examination, and the
number of regenerating crypts in the jejunal cross-saction is counted. To construct
radiation survival curves, the number of regenerating crypts is converted to the number of

surviving cells.
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Phase 1/11 trial of weekly Abraxanemi and carboplatin in
advanced NSCLC ist line [0238]Studies in Prostate include:
Randomized phase Il ABX weekly vs Q3W in front Line HRP 100
mg/m2 weekly vs 260 mern2q3wk Phase Il ABX in 1st-line
prostate cancer weekly AI3X Phase Il study of weekly ABX in
1st-line impc Phase Il neoadjuvant study TBD A multi-center
neoadjuvant tritil of ABX in prostate cancer plus biomarker study.
Examphase n ABX 100 mg weekly no break [02391Studies in ovarian

. O . f
Cancerﬁ? CtlJ Jde%fnEeho%ﬁngégr%fggégs%%%%%%%f{%@%%}nEiso a single

(0247] advancea ovarian cancer
agent hagpekavieth pludyesrboifte verrmentofiadvantedovarkan O8hcemd (b)
enhances the radiation response of OCa-1 tumors in a cotnbined treatment regime as
deseribed in the previous example with the following modifications.

{0248} 0OCa-1 tumor cells were injected i.m. into the hind leg of C3H mice. When
tumors grew to a mean diameter of 7 mm, single treatiment with local radiation (10 Gy) to
the tumor-bearing leg, ABI-007 90 mg/kg i.v., or both, was initiated. To determine the
optimal treatment scheduling, ABI-007 was given from 5 days to 9 hours before radiation
as well as 24 hours after radiation. Treatment endpoint was absclute tumor growth delay
{AGD), defined as the difference in days to grow from 7-12 mm in diameter between
treated and untreated tumors. For groups treated with the combination of ABI-007 and
radiation, an enhancement factor (EF) was calculated as the ratio of the difference in days
to grow from 7 to 12 mm between the tumors treated with the cornbination 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 2 delay of 29 days.
For combined treatment regimes, ABI-007 given at any time up to 5 days before radiation,
produced a supra-additive antitumor effect. EF was 1.3, 1.4,2.4,2.3, 1.9, and 1.6 at .
mtertreatment intervals of 9h, 24 hand 2, 3, 4, and 5 days, respectively. When ABI-007
was given after radiation, the combined antitumor 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 énly to 43.9 Gy for
those treated with the combination (BF 1.3).

[0250] This experiment demonstrated that ABI-007 possesses single-agent
antitumor activity against OCa-1 and enhances the effect of radiotherapy when given

several days prior. As previously demonstrated for paclitaxel and docetaxel, the radiation
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ABX weeicly Carbo AUC 6 A phase H trial of

Abraxaneml/Carboplatin in recurrent ovarian cancer

[0240]Studies in Chemoradiation include: Phase VIl trial of

Abrasanem combined with radiation in NSCLC AbraxaneTM

Combined With Radiation animal model 1-12PLN (Head and

Neck Canoe T D [024110ther studiesinclude: Phase Il study of
enhangkB¥ninsthgamentudf Persisréntorirecumsent ©arciblomacof Wreic€rvin

heing 2R N2 dl BehPne A28 LANS and tumor reoxygenation at longer intervals.

Example 14. Combination of Abraxane™ apd Tyrosine Kinase Inhibitors
[6251] Pulse-dosing of gefitinib in combination with the use of Abraxane™ is
usefil to inhibit the proliferation of EGFr expressing tumors. 120 nude mice are inoculaied
with BT474 tumor cells to obtain at least 90 mice bearing BT474 xenograft tumors and
split into 18 experimental arms (5 mice each). Arm 1 mice receive control i.v. injections.
All other mice receive weekly 1.v. injections of Abraxane™ at 50 mg/kg for 3 weeks. Am
2 receive Abraxane™ alone. Arms 3, 4, 5, 6, 7, 8 receive Wéekly Abraxane™ preceded by
2 days of a gefitinib pulse at increasing doses. Arms 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 Abraxane™ along with everyday administration of gefitinib at
increasing doses. The maximum tolerated dose of gefitinib that can be giveninal 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.
These 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 %0 mice
bearing tumors. These mice are split into 6 groups (15 each). Arm 1 receive control i.v.
injections. Arm 2 receive Abraxane™ 50 mg/kg i.v. weekly for 3 weeks. Arm 3 receive
oral gefitinib at 150 mg/kg/day. Arm 4 receive Abraxane™ 50 mg/kg along with daily
gefitinib at the previously established dose. Arm 5 rcéeive Abraxane™ 50 mg/kg preceded
by a gefitinib pulse at the previously established dose and duration. Arm 6 receive only a
weekly gefitinib pulse at the previously established dose. After three weeks of therapy,

mice are followed until controls reach maximum allowed tumor sizes.

Example 15. Phase II Study of Weekly, Dose-dense rab ".Paclitaxel {Abraxane™%,
Carboplatin With Trastuzumab® As First-line Therapy Of Advanced HER-2 Positive
Breast Cancer

f0253] This study aimed to evaluate (1) the safety and tolerability and (2) the
objective response rate of weekly dose-dense frastuzamab/Abraxane™/carboplatin as first-

line cytotoxic therapy for patients with advanced/metastatic (Stage IV adenocarcinoma)
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Phil in preciously treated (100 AB X) and untreated (150 ABX)
metastatic melanoma 26-->70 Phil single treatment use of
A131-007 for the treatment of non-hematologic malignancies
Abraxanem Combined With antiangiogenic agents, e.g.,
Avastin(r).. AbraxaneTM Combined With proteasome inhibitors
e.g., Velcade(r). AbraxaneTM Combined With F.GFR inhibitors

HER~@@ﬁ@r¥)§f&@§{§ebgeﬁtrmm@%g&?%§ Ilg grﬁ%%fcygﬁfﬁlgé{tzboar also laown
emqg;a Abraxanem, an xternal Irr ation_for local

“ Herg%ftl nCenB TN :?];Q cgﬁ%aécre LSPRPRY.E o%%é?ﬁ?ﬁi%‘f

{0254]n artopaﬁnefécl noentionithugsendth otheragemdiahdrmpdes=Gficluded,
Dosesusteﬂpaxaﬁ@wuf@wems@@@iwmw%@é%w@tmﬁéﬁ% days 1, 8,

herein allow combination with gther oncology drugs and
15 v G e o HRIRE O O MU REAGBO0 O sGe. Carooplati
AUC Thege m@m&@ﬂéﬁmml@m of paclitaiel s doddtaxe ipotherd day

cycle. @xAnLsARAAN E%@leasgej danasmye %&8&9&%@%@@% anAla08 dose of 4
combre asté?% nd an logs, hydrophobic pyt-imidine

mg/k & sk ik At its e aqélﬁlglgﬁfékﬁ]cludlng compounds with

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

[6256] Theses results suggest that trastuzumab plus Abraxane™ plus carboplatin
demonstrated a high degree of antitumor activity with acceptable tolerability as a first-line

therapy for MBC.

Example 16. Phase II Trial of Capecitabine Plus nab -Paclitaxel (Abraxane™) in the
First Line Treatment of Metastatic Breast Cancei;

[0257] The purpose of this phase IT 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
carbamate ziso known as Xeloda® which has been shown to have substantial efficacy alone
and in combination with taxanes in the treatiment of MBC. |

[0258] Ini this open-label, single-arm study, Abraxane™ 125 mg/m?® was given by
Lv. infusion on day 1 and day § every 3 weeks plus capecitabine 825 mg/m”® given orally
twice daily on days 1 to 14 every 3 weeks. Patients were HER-2/neu nagatiize with a life
expectancy of greater than 3 months. Patients had no prior chemotherapy for metastatic
disease, no prior capecitabine therapy, and no prior fluoropyrimidine 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
unique or unexpected toxicities with no grade 4 toxicities or neuropathy greater than grade
1. Response data were confirmed on only the first 2 cycles of therapy {first evaluation

point) in & patients. Two patients have completed 6 cycles with 1 partial response and 1
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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 platins, doxorubicin, epirubicin, cyclophosphamide,

iphosphamide, gemcitabine, capecitabine, vinorelbine, topotecan,
Stabieignotecan, tantoxifen, camPtothecins, EMP, etoposide,

mléﬁ%%el’rgﬁg{% fgﬁdﬁ fifEqiKe2 ‘E&ém’ﬁl@%ﬂ?f@dﬁquwﬁaﬂ ofsponses and 4
with siebrasiapssd M with Carhoplatin and Rerceptin(r) [0243]The
a260c0mbination’ d carboplatin.has shown significant
Lb gffiggciﬁ%?%r%tm r%é?gga%% ?‘éé'i‘s ot i A EeRdy seEdule,
AL oTBTNa DS kel et ankpre deisetbatoupto S0rmgin2:
related—ttgﬁpeftymg@m m@#ﬂ@@&ﬁﬁaﬁ.}&ﬁ@mi&@l MG . eﬁeeé,dﬂi&i et foot
symarddR2 ROsilie iAlglyals detiye, greater benefit when

Herceptin(r) i1s included in their herapeutic regime. This

open-label Phase Il study was conducted to determine the
Examplerigidliticesapaniic-efiect Db ABKAOR (»Mgrfeﬁ@gggﬁﬁpgm?giyg% owed
by naRSdHSE: rrent: as jnitiated to evaluate the safety an
{ 0}; o }agtitu m%%g%%t{/% ﬁgﬁ%ﬁ?f&‘ﬁ%@%ﬁ% i:’/’\/"%ﬁaﬁfe%%ﬁﬁ SRS

Hindividu s WiRTFER DI eibvecaiseaseai Be00doinastgivendsicin

(adnmmmmmm@amaﬂmdlmsﬁmﬁadm@%@&dbmst cancer.
[0z62}intraven indjvi with HER-2 positive advance
oarl S} pr%a%éancer%%%%gﬁégg é@g%%%%ﬁgnre%ﬁ%eg%ﬁﬁgﬁ’ﬁf’fﬁf%"ma of an
Y 5 §6%e OF PRNYIRFI PO IRr R Y @drisepranhtamatApIC = 2
cyclopiypertianyidn doBlerepting) infusipm (dmg/iceatweekdeany 2:ma/ken

260 mgai’all qylesaueRt weeks) for | cycle. These individuals tolerated
[0263] the er%% very well so for all subsequent cycles and individuals the

dose of ABEG7 RHL eS¢ 16 Comrg/Ai2o shtimtlivictiats 4 cycles
of Abrajgsied'frdate ditoetiate 1 @fithe ge'gfdgvkdﬁhaIMﬁgﬁéy%gyﬂy@@gJ%rr of
ANC (d2spense:aih4(100%) sponse to the t . It'Should
dose relEN01E (t:%!; du%to{%og\?e%vﬁcaﬁi%f Agﬁgffﬁéﬁﬁ?g{%%ﬁﬁ%ﬁ’fmem
" paciitaxel db &R e5TA W LiVaH EBimParEd 16 makiehiw it reeddting.d 4
patienisisA efitdord RheoirdiVicualse ExenpleN 2nSorabinationof: within «
median AbTaxapeT" with Carboplatin [0244]The combination of Taxol6
[0264] and calrlpe(g lati thas,shown significant efficacy in lung cancer.
Another Study with At L 8055 BB AiBrFRRIOH itk earbiojsl sihnayim?)
plus eyclopharsbiyiitetule/in ndividuais with KOG GRRORKISINERINGense
Abraxafzramplanbinyyse.qf AbL * ImGombination With Radiation
X ﬁ le 13a§[1024%f]Abr§>§?r?§‘%ﬁFé%mbinggl \%it r\%‘%ﬁ ients with

early-stage Predst cancer, . .
radiotherapy, enhances therapeutic efficacy and reduces normal

tissue toxicity. AbraxaneTM is used to increase the therapeutic

Exaumplain olRAOHDEIABY QLRI 0. 2A0ARRE, MOf esponse o
Metastasid l%aasgl Jractlor_lated irradiation; to enhance norma ﬁ@gﬁ%
response to FAuisinr SRR Rt &b Qn doasHIR @ fatioRskitive Patients
(02651 radiotherapyesf0g4bd Ammurineigvanan Carcingmg, Aesignated ront.
line settifdGadl aagh}gg‘ﬁgﬁggqu@wyggﬁggt%teqiseii\{tely is used. First,

10266] optimal).ti ing of Abraxanetm admlnlstrgﬁon felative to local tumor
" radiatioR bR Sa el anifRmopaificaeyd TUHRRS-

negative sﬂiﬂ;@@@n@rélﬁe%h{ ﬁ@%ﬂﬂgbrili hi m_cb_fi;egmiéf m;!f@ &matm : A@ﬁﬁ&@%ﬁ%s given

at 125 miamioncells;and teatment s ipitiated w éh umors reach 8mm

FrastuzuiSiZE: Mice are treated with 1 Sé;’y S?ﬁg?lg 8@%“’5?%[61&%‘??}(£f rest.
Single Yo L P MBrsRaietih Bidiisssmblnbdiriherapy of HER2-
AbraxaneTM given at different times 5 days before to 1 day after -
irradiation. A dose of AbraxangTM equal to about TV2 times more
than the maximum tolerated dose of paclitaxel is used, a dose of
90 mg/kg. The endpoint of efficacy is tumor growth delay. The
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agent has antitumor activity against the syngeneic murine ovarian
carcinoma OCa-1 and (b) enhances the radiation response of
OCa-1 tumors in a combined treatment regime as described in the
previous example with the following modifications. [0248]OCa-1
tumor cells were injected i.m. into the hind leg of C3H mice. When
tumors grew to a mean diameter of 7 mm, single treatment with

posatiwcﬁiﬁgiégmgﬁgogy)&g J&&HH@%&%@H&QS@% Ey en(aﬁglmi s were tims

Acg J.v.. or both, was initiated. To detenuine the o

fo pm%re%ﬂ?ﬁe%@&ﬁéﬁmwﬂ@] 567 R5 NN from 5 days to 9 hours

[0267before iadiatiohtagavelias.24 heimsafter vatiationad eatmest o

roca@iRA AT AbSOIIE RN Aal (NG elined s fhg
er

y dlfference in days to grow from 7-12 mm in diame etwe

neu ‘Gﬁé“é?é%r%(ﬁhwlﬁﬁt%ﬁéag@tuﬁ%%ﬁfdﬁ@?o (5§ trdk WApationts

respongetribithatipn of ABI-007 and radiation, an enhancement factor (EF)
was calculated as the ratio of the difference in days to grow from 7

E to 12 mm between the tumors treated with the combination and

xamplt ke HiastddiwithAmiLotr Wintr (e ety srd ke platieed
[0268]with radiatiom ohliyc Jorassess/thestadiationenhaneingefeatafed dose
of Abtﬁﬁﬁ@ﬂﬁsm @é&@ﬁ}%%k%‘?y@@@&%wﬁﬂ I&}%oplfp § ﬂ}gpogn c‘Il 0 gcgl%lpare

a TCD50 assay was performed and ana yzed 140 days

e <1l G Mol HBLBS B NG By PSRy Whdtions wore

[0269]adminiSwtieats sitthar sbdrgcadicompisiegaith ABRINQ %R 4 A10uEScy that

pmgmgeaog@e;hamraqge%gn H956.I02491As.2 single 89 @ngén%wgwg
a-

weelks | %nd |cantl rolon ed theggrowt delay of the OCa-1 tumor
AR T TEE B Tor Ut S 6 3R, A6 4 e

every 35?‘@!@ ﬁ@bwwmwbwelaﬁetﬁ%#hambexd@sedakm@s1 8,15

Followaiiigh vesK Eﬁ@' Ma:delay @ha9 saysg Er%r/:‘ﬁ% [PEIUSAMENE i ATC
A Ochg'Ven at any time up t0 5 ‘Eﬁgs before ra(fi}z]itlon

regi
e FOI rTEJ%Z]%Palsupra % it e YRt or eiedo e Wakerbaplatip ipcycle 1
and theza.@lem adnigustGtianirtertrebimrenkidtertdls ofQh, Rddmand 2,135 6,
24, 48 aadrdidays, respectively. When ABI-007 was given after radiation,
(0270] the cong éged anti umar treatment effect was less than additive.
Combinad freatmant ity AR 00 PR e Fat o RRy Ragnis and
neuropaighifica et conremoréutet by shiftind theEoDBR 0f-56:& By

schedmf@rnwmeﬁlueﬁtﬁaaym radiatinnQRlY19.439 GY.A0r HasereaRtdses
weekl ém th ctombl%at % F 1 3% SB@ZSO]Tms experlment

Y demonatiated k‘ A Sb‘&ﬁe OSadBa L sifyleCAySHt ArtfiAtTarronses
(pancregiiticinFagams OOt dnthidndanced € bffe Ghefradiatherapy the

every tl%%@d%&ﬁ%f@n@@ﬁ% RIQE-AR R EViaY %bé)q? rﬂlo'n§ r@‘%%g Ef?{able
disease POE el d%c;z ngel tlle Qrgt};lf(;ltlon enhancement is likely a
FOSUIE of AGITBRE FACRATTEE CWitheSCRBIEES ¢le arrest in 02/M
[0271] peing Jewrdantatishorctreébtfentibietizals Ba6kumer and carboplatin.
The MT@Q&V@@%@QE’ %J&mgﬁtf&t%}@bﬁmﬁw L&d"ﬂ’)r?} r?xp in {[fleozzn ?W ek
axanell&pd Tyrosine Kinase Inhibitors [0251]Pu 03|

admlmsmf‘ i COMBIRation with the use of AbraxaneTM is useful to
inhibit the proliferation of EGFr expressmg tumors. 120 nude mice

Examp@rﬁjm%@i?w&ﬂaéﬁ%ﬁﬁw@m iﬁ ?n fanal L‘?aStc?m?'ce

Paclit per%%) % BT474 xenograft tumors an o) exp’erlmen al
achitaxel MO A g %&%ﬁﬁ)A?rﬁ%?HVcé4%v¥Ie&am$w=wﬁ’é@ﬂﬁr@mﬁl
[0272] other MigecrscdibelyybeklyliswdpjechiassiohAbyaranal Meahbeime
; regel rax nerm alone. 4 2
e Ares 1 SFALEdA by Ay 3o merm
gefitinib pulse at increasing doses. Arms 9, 10, 11, 12, 13 receive
weekly AbraxaneTm preceded®y one day of a gefitinib pulse at
increasing doses. Arms 14, 15, 16, 17, 18 receive weekly
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[0256]These results suggest that trastuzumab plus AbraxaneTM
plus carboplatin demonstrated a high degree of antitumor activity
with acceptable tolerability as a first-line therapy for MBC.
Example 16. Phase Il Trial of Capecitabine Plus tutbne-Paclitaxel
(AbraraneTM) in the First Line Treatment of Metastatic Breast
Cancer [02571The purpose of this phase Il study was to evaluate
Lv. R sAntyk et asyr Enfaitebiis ghoasian e Gverels Surdival)ksand

Abrapaalty ﬁ{ﬂ Ifﬁgﬁﬁtbﬁfd@b 1S8ALR M&Q}Wﬂ@f Eﬁﬁﬁ%gﬁx %qggkec'%n day 2
eve %nta!slj@ | WI err‘;i Ve AR egl arelne IS UorO yrlml Ine,
q %‘T SkrF eloﬁ%f |cﬁuﬁ3§ e S prGetion was

carbamate a own a

gemilghing @Bg@a‘ﬁﬁ’é‘} éﬁ?éééy”éféﬁ@’aﬁ EVieeohiKaLSH RAmtxdnes i
weem@rreaymmfpegaga@mﬁ(&ﬁgye mbs&@@ml@@@és SIS uded

em oca iv. |nfu3|on on day 1
) ﬁgq}{ﬂ{%@%@%@/k ee]i(s P % meg WG ghoecinoma of

. ;2nd day 8 every us capecia
the Bty twice daily on days 1 to 14 every 3 weeks. Patients were

HER-2/neu negative with a life expectancy of greater than 3

months. Patients had no prior chemotherapy for metastatic

disease, no prior capecitabine therapy, and no prior
Exarpgls &hsy/rvERES THATERH ) - FARAMRE! Bheambinavapyyiglvalinsanc™ on
vascaldjinmnitBaettinge tAIR59112 patients have been enrolled with
[{)27ﬁaf6ty afiﬁéé’c%!ﬁl%%m&i%%ﬂcﬁ’@cgﬁ (f‘U" §I\/&lgx%tlenstesec? %&Q}%%e\%gg 5B ates in

rate evaluable after 2 cycles in the first atients. THers wer

the PiRSTRGRY Wﬁ%ﬁﬁé&f&‘ﬂ%ﬁ%ﬁ?&%ﬂﬁﬁmm&é%%éyw 10 kM, or
100 iR iopathyrg R taBIAGN. gfadeakmaemmsﬁﬂawfwﬂ[ﬁnﬁ@fﬂ%m%m and

AbraRihomlythediRst ey eiss Qlithetany Mist.evaly aHO Pf § ?gen

Cad BaJERS Two atients have completed 6 cycle fes With

A RS OHSB LY BBl i faagaceeneat Fé’t“S ?ﬁiﬁ‘é‘ﬁ‘ﬂé%ﬁté‘f ghigh-affinity,
ﬂuor@ye%gufﬁm@weme@tmm ahtesponsesaihtbdewithstablrdiseasanes of
dead Baaﬁ&]?thﬁ%éﬁﬂ%%hﬁ%%%%'%‘ig'%t'%bolf ?QB? K[ q)blntse?fnexhlbxted

em aj effective doses is feasible wit

Abr
dese—tg fé’i ies 10 5 E}tﬁngﬁbrae%ﬁéﬂﬁ Pé’lé‘f‘érﬁafb%é?ﬁ?%‘ﬁ?alﬁﬁn klﬂmg by
nzb-rapsipyeiera Witiduteirival ersetifiences] and handdeoter, it was

gwat@)éﬂﬂﬁﬂf@@’ﬂ@/@ﬁ)iwgf i@@ﬂg@/ Qf\l@ﬁpf? tgl%l 060 1|§X@g1glgagh with

xonthlcm Plus C clophosp harnl e

t Stu Dens
emldxumqg}v{\‘r/iggd %ﬁ pac axely iﬁ‘rﬁ’f&%ﬂ%ﬁﬂsﬁéﬁéﬁﬁwtﬁaicem AM
(InvitpgeR)- gfarg@@r@a@p@améqcma]‘Ehzecmdpemﬂ\zet@ﬂthtsssaadgawaﬁ by
nonsp@xﬁva!,d&t@hm%t@a@@t)’[ﬂfed;@?f@é%ﬂgéﬂ @gﬂd?éﬁﬂy&m)eﬂl%% brbght Jgen

ﬂuoresé/eng ho g%]aml foIIowed by Abraxanem in early stage

cancer. 0262 1PatienfS RSPl apIes RIS ORIy REANS @%ﬁ#héd shown in
Iig. 7’8réé§€%§h’©@m§lﬁ@nﬁa{@ﬁ€ahp@a¢bﬁwg®ﬂmm&ﬂ@@E‘ﬁd@ﬁ@iy@@edmed
mom@x@w@u&ﬁ%@mw@%@gr{n9&4%8!&&%&%?18&%?&9%&%9&99&@ by

eoined ﬁ%‘\ every. 2 weeks for 4 cycles followed E’}/ raxanem
SVery twéfw&gf?sdfmfiw&@@fezé% Ahsifiitiis gave p <
O-OOOIréE@[N@ngF@W@@IA@f Abih@i7e8f.29 patients received 4 cycles of
AbraxaneTM 33% of patients received pegtilgrastim (Neulaste)
Exam Bcl&of recove ‘é/ of ANC (absolute neutrophil count) during
Abraxarte T RAGE BEERED (SRHSYER A B BbipR oM il é braxane™
agaiustdiIieti OngrduectdonometiamnatdDlogiotodeiyasd total of 9 patients
had grade 2 and 4 patients had grade 3 peripheral neuropathy
(PN); PN improved by grade within a median of 28 days.
[0264]These results indicate that dose-dense therapy with

doxorubicin (60 mg/m2)
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plus cyclophosphamide (600 mg/m2) every 2 weeks for 4 cycles
followed by dose-dense AbraxaneTM (260 mg/m2) every 2 weelcs
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 Trastuzumab
Add On for HER-2/nett-Positive Patients [02651The purpose of

[0274) the curgRt %H@WW@&IWH@H%W@&HYIM%&”&T{Hé?rﬁfglﬂtﬂEH&&%
setting and add tra tuzurnab for E/Ieg ositive patients,

Tf%tmf@ééféﬁm%asﬂﬁgéﬂ OPEII I %%dﬁy eIl 86 e R OB b

The mmd&@rﬁﬁﬁe@yme&g@tlﬂ@ﬁ&mms Wwith jocatlyupdv@nced oreived saline 3

tirnes M&%@tmﬁgsﬁ Vca@{:&{p ARxRReM.waseiyen %A\%Sdm@/m% days,
we

by 30 minute i. V. infusion on days 1, 8, and 15 follo

awee
i G AP I R AR SR EERCh PRI SR %ﬁy??éatmeﬁf‘d
Group forpgatigtitstivind were HER 20 mpisitiVaiftevpritydiy €ndgointwyasd
Abraxaﬁ%$p?ﬂ§§1 and e Q%V@QEQBWE W&rg HPeur su press1on

progression (TTP), overall survival (OS), and tOXICIty [02671In the
was BreEa)” ﬁ%%ﬁ?éﬁ&?ﬁezspbﬁtl’éﬁtéa?%%ﬁ}‘éﬁog%‘@&%{h B LyupLpfither
single {Adyraxameibm to date. The most common treatment-related
adverse event was grade 3 neutropenia (8.7%) with no grade 4
adverse events. One out of 4 evaluable patients responded to
Exampfech {07 RS PrdslTvialor faB R almxdih Abraxane
agains{ BBf&anerm)angc@aibophatinnd0268%THE aim of the current
study was to determine the maximum tolerated dose of

AbraxaneTm (both weekl y. ) Wi
102751 ;e R S BT e EHB L P e e Y et Avion
Treatmen} phanmitekimetits: (@t@rs[@@mﬁ%@h@m@vww Isisstdto diealigioro0 mm”.
The mi6Y PLROISRI-APCUME RIS MBlENARYIHa RO r@%@ aft8lved saline 3

times wee ti?_],pc%r the S(apx.y V. replrb cluded, )X‘rpa}}airg&/? Ab axga;fy ijc\)4 5 days,

Wee rgél esczgleaf/lon orma bas
ips erméuml(@@@a%’mm ﬂBﬂUmﬁ@ﬁn?)l@%Fyﬁ@fWé%WGﬁkﬁN’e‘d yd
Group @@é@&péatﬂ)etﬁya@ 1—7@x£@@88 E%Y@@M@%M&Q%&&lv&kg@v ) and

Ly pff) br9>§a er 00 1 .
Abmxaf“ﬁl :%Ieodn% ratln Q%XEFE ﬁbﬁ%ﬁec{) fe s}f’ud3 S,S on
was gramrafszaﬁ“éﬁmwwféﬁ@Wé@wmﬁ%mmnﬁi@y@@rﬁmam@m@@r ‘
single igg@gm%ration reversed in cycle 2 with PK levels determined at

[0276] Esncltrllzld%}ﬁ? ropé}r{?fzOhou{SV%%?@Z%%gﬁ%gleaﬁve%e%%ma ﬁ demﬂ by ey
of illusthEiqnest eormalschr grapls S/af Wititils (8 Feadion) 11@1@%%@@1&%56

skilled ﬁmﬁc&yd%@@éﬁmp@m@féiﬁggm&hﬁomﬁ&t@@mmBe%a@lecé’d4frherefore
o desiNiCity. The best responses, to weekly administration atthe, . o0
the despipt Rl PROSSEP T8 MGIRY (F 2 w‘é‘ré“Z‘ BARAI espBnges ™ Byenton
[0277] (pancrédticicances, 1mé4@n@mé2}1@mﬁf@ seibleatidmasentNSCraGts, cited
herein QEQ 8:hast 1@%%@&@@69 &h@l SV¥ery tresweskadministratinn adether.
ighest dose_of n =5 Wer%} stagle disea

mdwui éE%?Ja nlgcﬁ%' I éﬁ%g bo £ 1éls @@E %gbcé gﬁ gveua set forth in

its entirg@2A®tdiThese data indicate activity of combination of AbraxaneTm

102781 and caphgplatin, The MER J@ﬁﬁ@ﬁlwsﬁ&kya&d&yaﬁ%t;@ﬂa@dv%ﬁ%g the

mg/m2, and for the once every 3 week administration was

best m%eg%fﬂ?z“ﬁﬁé’ﬁﬁ&é@?&i PRASE N 581 O DBLE I8N SE CERTER %ﬁse
preferrddpimibidingan chnalRacktaxel (Abrakanre T MG gkl lbabakyt upon
reading M/ lgo% HammaAnE R GAShGANGELIOL k!N AR QRS0 buch
phase Ff study an induction/neoadjuvant therapy regime was '
instituted prior to local intervention. The therapy regime was
gemcitabine 2000 mg/m2 iv. eVéry 2 weeks for 6 cycles,
epirubicin 50 mg/m2 every 2 weeks for 6 cycles, AbraxaneTM 175
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the breast. Example 21. Cytotoxic activity of nab-rapamycin in
combination with AbraxaneTM on vascular smooth muscle cells
[0273]Vascular smooth muscle cells (VSMC) were seeded onto 96
wells plates in the presence of increasing concentrations of
nab-rapamycin and 0 UM, 1 MM, 10 11M, or 100 filM of
. AbraxaneTM (ABI-007). To evaluate the cytotoxic effect of
Vanayons 3 ARRTRPERH Ca il AlSraNEHerr Vr e £ta 4t SNAe o wierbegriTiisad
otherwath tbthieispedidnigdinsenbef heiting e Gailghachic A)adldn includes all
modiBBANEEH N IRA Buewsenss.FIdMbmadingLd Is.a

high-affinity, fluorescent nucleic acid stain that is on"wn a%t‘?%)%dﬁgggrm 2
permified Gy ARRGBIOHTS S FreHib AN BP alRn éfiectebetaideptiitedcotoments
in all goiddlAs:siinntiarta§is FAccnahssap amyeivoyids et Lxbihiiedse
indicHlOPReEPENARDLELILKliNG A5 damansyialgd by increasing

fluorescence. Cell killing }E)y nab-rapamycin was not enhanced by

AbraxaneTm at 1 MM or 10 pM; however, it was greatly enhanced

by AbraxaneTm at 100 JIM (ANOVA, p <0.0001). Cells stained

with ethidium homodimer-1 as shown in Fig. 7A were also
exposed to calcein. Calcein AM (Invitrogen) is a non-fluorescent
molecule that is hydrolyzed into fluorescent calcein by nonspecific
eytosolic esterases. Live cells exposed to calcein AM exhibit bright
green fluorescence as they are able to generate the fluorescent
product and retain it. As shown in Fig. 7B, nab-rapamycin

exhibited dose dependent cytotoxic activity as shown by a

reduced amount of fluorescent staining by calcein. This reduction

in fluorescence was enhanced by coincubation with AbraxaneTm
in a dose dependent manner. ANOVA statistic gave p < 0.0001 at
all drug concentrations of AbraxaneTm. Example 22. Cytotoxic
activity of nab-rapamycin in combination with AbraxaneTM against

11720 (human colon carcinoma) tumor xenograti. [0274]Nude

mice were implanted with 106 HT29 cells on their right flanks.

Treatment was initiated once the tumor were palpable and were

greater than 100-200 mm7. The mice were randomly sorted into 4

groups (n= 8 per group). Group 1 received saline 3 times weekly

for 4 weeks, iv.; Group 2 received AbraxaneTm at 10 mg/kg, daily

for 5 days, i.p.; Group 3 received nab-rapamycin at 40 mg/kg, 3

times weekly for 4 weeks, iv.; and Group 4 received both

nab-rapamycin (40 mg/kg, 3 times weekly for 4 weeks, i.v.) and

AbraxaneTM (10 mg/kg, daily for 5 days, i.p.). As shown in Fig. 8,

the tumor suppression was greater for the AbraxaneTm plus

nab-rapamycin combination therapy than for either single therapy
group. Example-23. Cytotoxic activity of nab-17-AAG in
combination with AbraxaueTM against H358 (human lung
carcinoma) tumor xenograft. [0275]Nude mice were implanted with

107 H358 cells on their right flanks. Treatment was initiated once

the tumors were palpable and were greater than 100-200 mm3.

The mice were randomly sorted into 4 groups (n= 8 per group).

Group 1 received saline 3 times weekly for 4 weeks, iv.; Group 2

received AbraxaneTM at 10 mg/lcg, daily for 5 days, i.p.; Group 3

received nab-17-AAG at 80 mg,/kg, 3 times weekly for 4 weeks,

iv.; and Group 4 received both nab-17-AAG (80 mg/kg, 3 times

weekly for 4 weeks, iv.) and AbraxaneTM (10 mg/kg, daily for 5

days, i.p.). As shown in Fig. 9, the tumor suppression was greater -

for the nab-17-AAG plus AbraxagieTm combination therapy than

for either single therapy group. [0276]Although the foregoing

invention has been described in some detail by way of illustration
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3. The use of claim 1 or claim 1 wherein the nanopart cies are
sterile filterable. 4. The use of any one of claims Ito 3, wherein the
nanoparticles comprising thiocolchicine or derivative thereof,
rapantycin, or 17-AAG is coated with the carrier protein. 5. The
use of any one of claims 1 to 4, wherein the carrier protein is
albumin. 6. The use of claim 5, wherein the albumin is human

r in..7. The use of any one of claims Ito 6, wherein the
wer ST S

10,
11.

12.

15.

16,

17.

18.

19,

ro &ase is cancer. 8. The use of claim 7, wherein the
CanGekig RYRANERLrkhE HIRREEIAIM dmWYREIEH (hE SRR IS:
breastcanaekedrahbagkse af cam anhereindhe sanserdsgolon
cameerfatilircldferusie nichaion utawher ginlthe:dandetis ovarian
cancer. 12. The use of claim 7, wherein the cancer is pancreatic
caheerseld e Lowhardndiin a7 ifetameReE AN I tiisiahisiess than
142PHEEBSF any of claims 7 to 13, wherein the proliferative
disqRse.is 2 igAneer thatis replslanhlo.eatment by nacliaxelef..
docetaxel. 15. The use of any one of claims 1 to 14, wherein the
nahepattidlesycompf isa thiocok lwbinsohd esivative thereqfiditg
Thbiuséct tlaimdeBy wiketeirethespanpparticles/cbmprisged with the carrier
thigeéstéhicine. 17. The use of any one of claims Ito 14, wherein
the,nanoparticles caomprise rapamycin. 18. The use of any one of
IO T I e R KRR

COMAP QSItiPRI SR KSNENAB ARAHIF SSHERRIPHSIADI{-AAG and a
carrier protein. 70.The composition of claim 19, wherein the
nahspattidiesycompiridettsd [7HRBebatsdwiifetie cdindereproteis:
Zln;I'hE C E.osi}ior}]of cltim 19 or, cllaim 20, wherein the average
diaretér of thE nandpamticiés 1848 HharfabBut 200 nm. 22. The

compasitignighanwancihicaims L9 R Al mherein the
nanoparticles are sterile filterable. 23. The composition of any one

of Blaims 19122 wihereifithenveeight rati@okthe carrie protein to
17-AAG in the nanoparticle compaosition.is about 1:1 to about 18:1.

74 MRS BitioR TR PN BSPEHAhEWight ratio of the
CaffjenRrotein P71 dherein the cancer is pancreatic cancer.

The use of claim 7, wherein the cancer is melanoma.

The use of any of claims 7 to 13, wherein the proliferative discase is a cancer that is
resistant to treatment by paclitaxel or docetaxel.

The use of any one of claims 1 to 14, wherein the nanoparticles comprise
thiocolchicine or derivative thereof.

The use of claim 15, wherein the nanoparticles comprise thiocolchicine,

The use of any one of claims I to 14, wherein the nanoparticles comprise rapamycin.
The use of any one of claims 1 to 14, wherein the nanoparticies comprise 17-AAG.
A composition comprising nanoparticles comprising 17-AAG and a carrier protein.

The composition of claim 19, wherein the nanoparticles comprise the 17-AAG coated
with the carrier protein.
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21.

22

25.

26.

29,

30.

31.
32,
33.

34.

AAG in the nanoparticle composition is about 2:1 to about 15:1.
25. The composition of claim 24, wherein the weight ratio of the
carrier protein to 17- AAG in the nanoparticle composition is about
3:1to about 12:1. 26. The composition of claim 25, wherein the
weight ratio of the carrier protein to 7- AAG in the nanopatrticle
composition IS about 4:1 to about 10:1. 27. The composition of any
gfc((): laplam % VIV ceyrr % aimhﬁ)wﬁrlgrh tloa\(r)efrzghe al‘l‘lt%t; of the
pr e flijsgée Omair%cre composrtron 189648
a out 1. 78. The composrtron of any one of claims 19 to 27
whigkeinrthestRiierjpraleinisialbuniin 29 Wikeaampasiianiats are sterile
cldirei@aBzwherein the albumin is human serum albumin. 30. The
composrtron of an one of claims 19 to 29 for use in treating a

éryete THEBiR S o BFEiRihe 365 shhdHsinlthe carrier
prar?eratrre g A RS THIRTS R of EAAUS LS

. wh%edentta@s%%%ramgg GARGST 133wl BB SANRARLIQRRf SR 10 17-

3Lawhereh theosamers dsipeasicansar B4 Jiwamposition of
claim 31, wherein the cancer is colon cancer. 35. The composition

of Eirairﬁﬂamsrﬁhe@iﬁaéﬁe%awhe{iete,tbwﬁaﬁtcraﬁeer‘.ﬂaec.amré protein to 17-
cohﬁféé‘i‘t?éh%f‘@?&fﬁ?lg"’(Wrﬁé?éi?f*tﬁétt%’héér%aba‘ﬁclr%atic cancer.

m ition i herei he cancer is mel an
38AX63;%031P%§ é}%&é 1]3 E%a i’nV\h V}.{_Qgﬁoj %aé\amg ae camﬁ epro em ?0 17-

proliferative disease is a cancer that IS resistant to treatment by

. patiitaxelposidecefaxglone of claims 19 to 26, wherein the weight ratio of the carrier

protein to 17-AAG in the nanoparticle composition is less than about 9:1.

The composition of any one of claims 19 to 27, wherein the carrier protein is
albumin.

The composition of claim 28, wherein the albumin is human serum albumin.

The composition of any one of claims 19 to 29 for use in treating a proliferative
disorder.

The composition of claim 30, wherein the proliferative disease is cancer.
The composition of claim 31, wherein the cancer is lung cancer.

The composition of claim 31, wherein the cancer is breast cancer.

The composition of claim 31, wherein the cancer is colon cancer,

The composition of claim 31, wherein the cancer is ovarian cancer.

The composition of claim 31, wherein the cancer is pancreatic cancer.
The composition of claim 31, wherein the cancer is melanoma.

The composition of any of claims 30 to 37, wherein the proliferative disease is a
cancer that is resistant to treatment by paclitaxel or docetaxel.
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