WO 2008/109163PCT/US2008/003096 NANOPARTICLE COMPRISING RAPAMYCIN AND
ALBUMIN AS ANTICANCER AGENT CROSS-REFERENCE TO RELATED APPLICATIONS
[00011This application claims priority benefit to provisional application Ser. No. 60/905,669, filed
March 7, 2ot)’ff%5¥l§(ﬁ§?aﬁ3a| application Ser. No. 60/905,734, filed March 7PS8(F24§¥sf8hal
application Ser. No. 60/905,662, filed March 7, 2007, provisional application Ser. No. 60/905,735, filed

March?, 2007, preyisionakapplicalion Stie NR-LRERP £472 Alilad March L4200y q\gignal application
Ser. No. 60/905,787, filed March 7, 2007, provisional application Ser. No. 60/905,663, filed March 7,

2007, provisional application Ser. No. 60/905,767, filed March 7, 2007, provisional application Ser. No.
60/905,750, filed March 7, isional icati iled April 13, 2007, and
provisional application Ser%?%%%ﬁ%ﬂﬁ%t}&%gﬁg{%ﬁﬁé issilosures of each of which
are hereti§dfitbrporaied @piémien_qéfifﬁEme@MlFﬂEmm@i@Bﬂ'&ii@p@ﬁpﬁé@!@i@ﬁrréi@tes to methods
and compERIHGRZ IOk {LY Q&h%%%f‘?ga%@%%&f'&}%mﬂ@{ AYINGHANSSHUSHgS waRAnicles that

comprise rapamycin or a derivative théfeof The application further provides combination therapy

methods #4TeBtnisicnat appiiraberiter - DimiAeriag2ddedindavlfa kR e pertiviontharmiation
nanopartiglesibasoniprise MRRMYKIA Pradeyalivh Raepliancha Secons! Soprapy BATREGROUND

[0003]The failure of a S|gnif_icant number of tumors to reZPond to drugﬂand/or radiation therapy is a
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TECHNICAL FIELD
[0002] This application relates to methods and compositions for treating, stabilizing,
preventing, and/or delaying cancer using nanoparticles that comprise rapamycin or a derivative
thereof. The application further provides combination therapy methods of treating cancer
comprising administering to an individual an effective amount of nanoparticles that comprise

rapamycin or a derivative thereof and a second therapy.

BACKGROUND
[0003] The failure of a significant number of tumors to respond to drug and/or radiation
therapy is a serious problem in the treatment of cancer. In fact, this is one of the main reasons
why many of the most prevalent forms of human cancer still resist effective chemotherapeutic
intervention, despite certain advances in the field of chemothérapy.
[0004] Cancer is now primarily treated with one or a combination of three types of
therapies: surgery, radiation, and chemotherapy. Surgery is a traditional approach in which all or
part of a tumor is removed from the body. Surgery generally is only effective for treating the
carlier stages of cancer. While surgery is sometimes effective in removing tumors located at
certain sites, for example, in the breast, colon, and skin, it cannot be used in the treatment of
tumors located in other areas, inaccessible to surgeons, nor in the treatment of disseminated

neoplastic conditions such as leukemia. For more than 50% of cancer individuals, by the time



therapies: surgery, radiation, and chemotherapy. Surgery is a traditional approach in which all or part
of a tumor is removed from the body. Surgery generally is only effective for treating the earlier stages
of cancer. While surgery is sometimes effective in removing tumors located at certain sites, for
example, in the BI8&48P1edlon, and skin, it cannot be used in the treatmen®&THAI898/ 108 8ed in other
areas, inaccessible to surgeons, nor in the treatment of disseminated neoplastic conditions such as
leukemia. For more than 50% of cancer individuals, by the time WO
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localized disease at early and middle stages of cancer, and is not effective for the late stages of
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weight and other toxic effects. Because of the extremely toxic side effects, many cancer individuals
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is further decrea y poor retention of the anti-cancer drugs within the target tumors. 19007]Another
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resistance can be either intrinsic, which means that disease has never been responsive to the drug or
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such as doxorubicin, Many of these chemotherapy-induced side effects if severe may lead to
hospitalization, or require treatment with analgesics for the treatment of pain. Some cancer
individuals die from the chemotherapy due to poor tolerance to the chemotherapy. The extreme
side effects of anticancer drugs are caused by the poor target specificity of such drugs. The drugs

circulate through most normal organs of individuals as well as intended target tumors. The poor



100081Due to the limitations of current treatments for cancer, the severity and breadth of neoplasm,
tumor and cantcerét re r%ngains a sigenif' gcgst i&@ger&sctgnsgsngg%ﬁ%ggr a{;idf'_:[éor(l) Ieor altgég%tsige
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SUMMARY.100091Risclaserhgreir ars.metieds dasthadiatwentatgancer using nanoparticles that

comprise rapamycin or a derivative thereof. In a first aspect, there’is provided the use of a composition
comprisind¥%Hoparticled e coRTPFBe s apaMRTci En absTBRIRFTRY thetiatirEiteueibra Medicament
for treating&aneRE Ian; iRdivisual iwvikereimthercempasdioncisfanmse ithepmbinatierawdthmarsecond
therapy comprising administering one other therapeutic agent selected from the. group consisting of an
antimetabSTE RN, BPIBRRL B A R R ATt St A AHERac) S SR,  vinca
alkaloid, adiseteasomevintibitorsspdopaisorerdsg mhibiter cant AdiTbkinaseédhibiitdr, reetyposine kinase
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agent affecting a signaling pathway invofving TORC1, an agent affecting a signaling pathway involving
TORC?2, akdmbinpibiterantiacidry ArRmbEtioayhinatisesn dashe sottnirbady preeried BrBomposition
for use in gyRathoehefirealing.cancsssimanindividualbareinshe compastiph-eampASAsug
nanoparticles that comprise rapamycin and albumin and wherein the composition is for use in
combinatidftitithta second therapy comprising administering one other therapeutic agent selected
from the gfoeys]consistiDgofahedntimaatabolitemage ntapiat funabasethagentitamadadatingtagent, an
anthracycline antibiotic, a vinca alkaloid, a proteasome-inhibitor, a topois inhibitor. an AKT
inase By e 8 R
inhibitor ofalfrenmiFORepatnsviy  tentmgesin et nprey signalitglsatrkainncsivnd ROREY; @8 agent
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Furthermore, some examples describe a method of treating cancer in an individual by administering to
the individ#&M 8% %-a human) an effective amount of a composition comprising nanoparticles that
comprise rapamycin or a derivative thereoBangrascaviiga piptein. In some examples, the cancer is
early stagq gageer, nonmetastalic cancer, primary sancel, advanced.sancer, lasalladvanped cancer,
metastatic'’Cancer, cancer in remission, recurrent cancer, cancer in an a%ﬁu@anf s}éttlng, cancerin a
neoadjuvastsptiingammnuaicer subsissiialtheefebclory foshonrshelitrerapyrovidsdriie examples, the
cancer is g, Salg USRS SHRRIES e LANLRE B AR A0l MRAnL§-+RReRRRA solid

tumor). In some examples, the cancer is a plasmacytoma. In'some examples, the cancer is multiple
myeloma, PérfalEaiFearainbm HeP RS R talicar, Tty Sihcherildho R IRt dh & (&egn
glioblastonagh@yaanyGance ket il easheANeRipHISE MenEXRBHIRS otie ARACHIcispRalia sagoinoma (i.e.,

other than a car(é'n,oma),l In some exangBIes the cancer.is not colgn cancer (i.e., other than colon
selected from 1

cancer). In'some examplfgsgrt%ué) CARCEHS nogt %‘reaélsltn}:egahbé)élrw(i?egfn&thaep than F%%ggcgfgﬁgtérff]ln some
examples, theleancegmihomovaticsrychncentiostate cancerlordirhin cantesoimesodmbiexamples, one
or more symploms e GARGETATA R ?&9&@%&1&@%’9%&%@%@A%H&L%\éﬁgco'f

prevented. 100101In a third aspect, there is provided the use of a composition comprising

nanoparticfe§Redit coml preenesHE DRI ahFaBhmTe L ke ek RRapitre T Amsgent aAfsHiEo? the
treatment gfoaGRARGAMNZNHRsvipOREEBIRAR sRrmRAsHiapReRdministesddo thrawividual has
an effective amount of rapamycin at about 54 to about 540 mg In a fourt}ﬁ?adségect, there is provided
= composifish BoMBRLTY mER AN AP S S A B e B o UL S hethod o
treating caficessiniareindithctlial] idagrginthecompositionitelbe/adeninisteredtosthenindividiged has an
effective amgy &ﬁ&@@&ﬁi}:)ﬁ&!ﬂﬁ%& %‘AB@&%&%@%‘& 9 M oM. SxAmBleR e,gmgunt of the
rapamycin or derivative thereof in the effective amount of the composition is In the range of about 54
mg to abo¥PBLdHEN SHth 4sEpBidt HBOPNg B2 TOHRF SFED e 2989 FIssHTe kBmMples, the
rapamycin Qr.gepvetive dheperfiscasininisteresh paranteind egenint MEMASHIID sme gxamples, a
taxane is nqt administered to the indjvidual (i.e., other than a taxane). In some examples, the taxane
administer&t st AT EREAB OB, AABhE BRAHIBE BARTShAmycin or derivative
thereof is the only pharmaceutically active agent for the treatment of cancer that is administered to the
individual. In some examples, rapamycin is administered. In some examples, the composition
comprises more than about 50% of the rapamycin or derivative thereof in nanoparticle form. In some
examples, the carrier protein is albumin, such as hdman serum albumin. In some examples, the
average diameter of the nanoparticles in the composition is no greater than about 200 nm (such as no
greater than about 100 nm). In some examples, the nanoparticle compositions are sterile filterable. In
some examples, the weight ratio of the carrier protein to the rapamycin or derivative thereof in the
nanoparticles is less than about 18:1. In some examples, the weight ratio of the carrier protein to the
rapamycin or derivative thereof in the nanoparticle compositions is less than about 18:1. [00111 Also
disclosed herein are pharmaceutical compositions such as unit dosage forms that are useful for

treating cancer. In a fifth aspect, there is provided a unit dosage form for treatment of cancer
comnricinA (a) nanonarticlee that comnrice alhiimin and ranamyviein whereain the amoirint of the



a unit dosage form of a pharmaceutical composition) that includes nanoparticles that comprise
rapamycin 2 depvalvs eteol Ak 2 GRS IR I SRMSLKAMR SRl compasiignalso
includes a'Pharmaceutically accéptable carrier. In various examples. the cancer is ear§ stage cancer,
non-metastaitoéarcet, | priparificanbintadvandabicanddhe| ot adiarce dtagrudraiveiagtatic cancer,
cancer in [emiSaion, FeoH RNl CRICRHREANGRT IR AN ALIYRRLIRUIRG LARCSS arNRoadirvant setting,

or cancer substantially réfractory to hormone therapy. In some examples, the cancer is a solid tumor.

In some exBfnpteshipiotah s FkAk SRrmBrIEmatReloa el f50PT, $sdind ekamples,

the cancerisa-plasmacriemnadiieoms exampirsathe canaerisinuliple myetomaneffatvell
carcinoma, prosta%tf cancer, lung cancer, melanoma, br 'ntcancer. e.9. gﬁlé{(w)blastomdae;li o;L/i%ian cancer,
or breast CAMEEY. go%pgﬁlélﬁ\%I%Oé??ﬁél%%ﬁlég?%ﬂﬁ%?sa Bl SPBRISTEP TN hah S asiH Soma). In
some exampilest thé: cander psorit.dolemeanceniisethotherdharablotrgarmsey. wsoreeseamples, the
cancer IS NehICRRLERANGAIH S SRS UANG! SAAKGANRERIAAE FXAITRAIE Sl CARCE ip Not
ovarian cancer, prostate cancer, or brain cancer. I some examples, one or more symptoms of the
cancer ard SIFate RS SRR RARTETES, A S GHHEE SRS SAES M Ao Vet F00 L -sBime
examples, he 2maxnhefitheseRasny eneideny atives thareahin dnenpernesitionée 8. aasélase or a unit
dosage form) is in the range of ahout 54 mg to abouiiﬁ 540 mg, sug\h az aboulrtﬁiwo m? 1to about 270 mg,
or about 2 HE¥Hg I AOSSHTEA RTINS SRS A NTLE RORTHIBTE Fot pHPERtAPAF SAMS ATRPRY O EESS
intravenousagpigistatianer| s sopheemppotiméntena texandds et contaiseduliphercprioposition. In
some examples. fhe [apamy el of detvatvghersolis g only Bhatmacericalluasiys agent for the
treatment Of cancer that IS contained in the co position. In some examples, the ‘composition
comprisesaegamsasieer] nrduraet esensiplasomecEemmersilio ser Brivd § aIsrEmak 4b6es5EBY of the

rapamycin,qrdeivative.there kinproaRarisle, farmy: lispe@xapesethacastisr Areigints albumin,
such as human serum albumin. In some examples, the average diameter of the nanopartjcles in-the

compositiciF ﬁES%Sste’ihﬁﬁ‘ﬁcﬁ’bﬁdlo?B@Wﬁ?’éﬁﬁﬁlﬁs B0 R A RREBB L SR P ESme
examples,ithe.aanapacticleggmpositions are sterile filterable. In some examples, the weight ratio of
the carrier protein to the rapamycin or derivative thereof in the nanopatrticles is less than about 18:1. In
some examples, the weight ratio of the carrier protein to the rapamycin or derivative thereof in the
nanoparticle compositions is less than about 18:1. [0013]In a sixth aspect, there is provided a kit
comprising (a) a composition comprising nanopatrticles that comprise albumin and rapamycin, and (b)
instructions for using an effective amount of the compaosition for treating cancer, wherein the effective
amount of rapamycin in the composition is in the range of about 54 mg to about 540 mg. In a seventh
aspect, there is provided a kit comprising (a) a composition comprising nanopatrticles that comprise
rapamycin and albumin and (b) instructions for using an effective amount of the composition in
combination with one other therapeutic agent for treating cancer, wherein the one other therapeutic
agent is selected from the group consisting of an antimetabolite agent, a platinum-based agent, an
alkylating agent, an anthracycline antibiotic, a vinca alkaloid, a proteasome inhibitor, a topoisomerase
inhibitor, an AKT kinase inhibitor, a tyrosine kinase inhibitor, a therapeutic antibody, a p110a-specific
inhibitor, an inhibitor of the mMTOR pathway, an agent affecting a signaling pathway involving TORC1,
an agent affecting a signaling pathway involving TORC2, and an inhibitor of the PI3K/Akt pathway. In
yet another example, the disclosure includes a kit with (i) a composition comprising nanoparticles that
comprise rapamycin or a derivative thereof and a carrier protein and (ii) instructions for use in treating
cancer. In various examples, the cancer is early stage cancer, non-metastatic cancer, primary cancer,
advanced cancer, locally advanced cancer, metastatic cancer, cancer in remission, recurrent cancer,
cancer in an adjuvant setting, cancer in a neoadjuvant setting, or cancer substantially refractory to
hormone therapy. In some examples, the cancer is a solid tumor. In some examples, the cancer is a
plasmacytoma. In some examples, the cancer is multiple myeloma, renal cell carcinoma, prostate
cancer, lung cancer, melanoma, brain cancer (e.g. glioblastoma), ovarian cancer, or breast cancer. In
some examples, the cancer is not colon cancer. In some examples, the cancer is not breast cancer. In
some examples, one or more symptoms of the cancer are ameliorated. In some embodiments, the
cancer is delayed or prevented. [0014]In some examples, the amount of the rapamycin or derivative
thereof in the kit is in the range of about 54 mg to %%out 540 mg, such as about 180 mg to about 270
mg or about 216 mg. In some examples, the rapamycin or derivative thereof is administered
parenterally (e.g., intravenously). In some examples, the kit does not contain a taxane. In some
examples, the rapamycin or derivative thereof is the only pharmaceutically active agent for the
treatment of cancer that is contained in the kit. In some examples, the kit comprises another
pharmaceutically active agent for the treatment of cancer. In some examples, the other
pharmaceutically active agent is a chemotherapeutic agent. In some examples, the kit comprises
rapamycin. In some examples, the composition comprises more than about 50% of the rapamycin or

derivative thereof in nanoparticle fond. In some examples, the carrier protein is albumin, such as
hiiman cariim alhiimin In eaome eavamnlece the avaerane diametar of the nanonarticlee in the



[0016]In some examples, described is a method of treating cancer in an individual comprising
administering to the individual a) an effective amount of a composition comprising nanoparticles

comprising.ghapamusio S eriatiyeneran’and acapiel piewhardilaneaciveampunt of a

least one other chemotherapeutic agent. In some examples, the chemotherapeutic agent is any of

(and in sofiie Beliffiied Sefere o roRicha s fEuF B BN ERERE, antimetabolites (including
nucleosidg@nejogs), piatinumrbasedmgentsroaiiyiatio gsagententysasinekinassinbiliafles

z;mthracyclit{u?t antibiotics, vinca alﬁlglg%ﬁgr.ot%asom%inhibit%rs, m dulatorgs(g oﬁ%HERZ/neu, fmodulators
of EGFR, modulators 6FVEGER A opoflslorﬁeﬂrl%e"}% Bitors MR SEME ERE ‘E)Ig%&f“fﬁé’t ot a
chemotherapeauticagehtisid, platinnidasasagernt susimasscard platimdindserhes exaffiptes, the
chemothergnghic AgeahisiA Madulply aLHERRReISHENAS Ananbiser hEERZRewgr,example
Herceptie). In some examples, the chemotherapeutic agent is a modulator of EGFR (such as an
inhibitor of ERSIORIfSr CORRIHES TEHSRUKY 1 h RS FreneRsnITEsY thereh altvsiie fapeatie EsHesoAn
anti-VEGFRaatieadycts e hnasihevaciznaial 18- Sonyastiel ik semeexamples iineiafiestive.amounts of
the nanoparticle com o%#]ion and. the %nti'-VEGF_ ggtibod synergistically infa]ibit ell prolifeﬁ[&?tion or
metastas < T S4B LR R B LRt RIS AT ARE aetol's SR DAHRE ilolving a
target of rajparayciycin soineraxanipesithelchdinaihe iapauticfage otrafietis raisigniadinggatfiway
involving S| I AN g% e xane is _not
administe%%%ﬁﬁéﬁgn% %?)gtgt zf.gldn S ?n%%i%%ngéﬁe% Q g%%ﬁ(%%&a%grﬁﬁ%é?@ﬂ g %ﬁ%% aﬂgsaor%%article
compositicFa[ages flis serteveiarh greyathe Ssnspbisiaemiabimsa simgmanlp &tclsdresmpribing a
rapamyciniprsghdesivathiesthereehancs: camaIReER @pdthe shemetharmpaltic.agent pe
administered simultaneously, either in the same composition or in separate compositions. In some
examples, HECHEABRAHAE WMot ESHOASHAY & RIBSRRASH dP 4 e AVARCEHNE EbFYRE a carrier
protein andshepthehotherapautic dgentiacatathvinisiered setaeniallycalgacthe agnoparticle
compositiqp, 5, administered eiiher prion o oL Alteryihe, administation o e chematherapedtic agent. In
some exampgfes, the administration of the nanoparticle composition comprlsﬁng’a r%npa?’mycm ora
derivative tdarastart dcamier prmelnsats thenghsiiotherapasicragentharcabowicaffénef dhy., the
adm'”'Stra%WQereﬁl%ﬁ@ﬂﬁ%w %@&%ﬁ%z@ﬂ%@%@%@&%ﬂﬂé@fﬂ%@eﬁﬂﬁm overlap

with each other. In some examples, the administration of the nanoparticle composition comprising a
rapamycin®Ord HerVafives thumass St AR photEIa rfol e BhetofErase RS GB A dhs
non-concusikgBbafrolcekampleniposineiexampies, the sdminEiationel adarepatglegamposition
comprising“zjnor%@n%cigl ora daenrli\igtiv&theéggf ¢ eacgglirri)ert rcg;tein isItei'm'H%u\teg before the
chemotherapeut 'agen(% IS admimistered. Th s8me examﬁesé, the ddministra |oeﬁao%ethé] somme '
chemotherapewlis.dyentdshe ratinateddefore thretpiariothetictaropenpositioyaom grising ia fapamycin or
a derivativg ipereahand REIFHFLASALEIE 1S RATHYUE a6 LAl 0 ME LXPIPIGRdPsIG R Provided a

method of treating cancer in an individual comprising a) a first therapy 'comprlsngi’gdmlnistering to the
individual & dBFTPRRISH Ydlsbrsiryhripriiahe ra eetis RGP aray éicst Baehontit& thereof and a
carrier protesnijand b) assecdnditeer Ay LomprishachBdegery, tadiptionogenerhgrapy, waunotherapy,
bone marrow transplantation, stem cell transplantation, hormone therapy, targeted therapy,
yothorap TR R TIarRy NBA A S el gyP Sy QAo AL hb b i Sone amples.
the secondttherapyeis hbrmore thepisind r(somepxaiviplebtiersptendiheiapydsadiation therapy. In
some examples, 2 SEOONCIRLARAI BHIP N, (B SAMECramAes Me st theray i3 firgied out prior

to the second therapy. In some examples, the first therapy is carried out after the second therapy.
[0019]In séhwieithiBesithdbe aneBrBwiRy ralretreRp ebinsHEED N XFrYEp\E s camy Stagelsancer, |
non-metastaligisan pREREINAM CaNealsiastyanged cancer, locally advanced cancer, metastatic cancer,
cancer in remission, recurrent cancer, cancer in an adjuvant setting, cancer in a neoadjuvant setting,
or cancer substantially refractory to hormone therapy. In some examples, the cancer is a solid tumor.
In some examples, the cancer is not a solid tumor (i.e., other than a solid tumor). In some examples,
the cancer is a plasmacytoma. In some examples, the cancer is multiple myeloma, renal cell _
carcinoma, prostate cancer, lung cancer, melanoma, brain cancer (e.g., glioblastoma), ovarian cancer,
or breast cancer. In some examples, the cancer is not a carcinoma (i.e., other than a carcinoma). In
some examples, the cancer is not colon cancer (i.g,, other than colon cancer). In some examples, the
cancer is not breast cancer (i.e., other than breast cancer). In some examples, the cancer is not
ovarian cancer, prostate cancer, or brain cancer. In some examples, one or more symptoms of the
cancer are ameliorated. In some examples, the cancer is delayed or prevented.



[0020]In some examples, the amount of the rapamycin or derivative thereof in the effective amount of
the composition used in combination therapy is in the range of about 54 mg to about 540 mg, such as
about 180 mgitaiage A0 fda a2k (aphRiseIN thexasnplesnihe kapas yein onhgervative
thereof is administered Harenteralllé/ (é:{.g intravenousyf)‘. Lq some exaTegl a taxane is not
administer8BYBYAR TRAVTEIATYE S S thAR ARl ShinBeRsmples Hhs HARSHE Bdthistered is
not a nanaopdrtiicte st gpkamecompdsitioreptabdo meiexdm plesusapamyicin scadmiensteraly, Brgome

examples, {he compogilion. cemprises,mars. ihan APoaRY:OL RS FARAIINCI L AEtivalivg: thereof in

nanopartlécfe rm. In some examples, the carrier protein is aloumin, such as human serum albumin. In
some examipleiatih SRgeAGe° el A BRIPHIhE HARBEICTe SAPCEh &' CORYIT SO SElE o GrEStd: than about
200 NnM (SHGR A% He:AALRE IBARARSYLERMMN)- HEEAME BXBMRIES (ihapnanepakistesampositions

are sterile filterable. In some examples, the wei1 htﬁ;gtio of the carri%zgrotein 0 the rapamycin or
derivative tHerEBE RS HEHBPS R S Re ISR DSSAPIE 3 10 85PNE BIaohHi&s Ot Watht ratio of
the carriersphateimbo) the xapacmyciplio) tiekeativestheienidnyttenanepacticlergdmpbsitions is less than

o e i Imsace 1 el aleRhAInReaHIcal CompRT RIS SHERAS U deagedors tha
are useful in combination therapy for treating cancer. Accordingly, sorme examples describe a
pharmace(rticalSishiptsition (eganuitd 05 g fopansT alp T sEemes dohposttichybruse in
combination, therary; haldnelides NANRPARIGRSHHatCAmRKSHERRAMNSIROEAHRNative thereof and a
carrier protein. In some examples, the pharmaceutical composition includes a) nanopatrticles
comprising rapamycin or a derivative thereof and a carrier protein and b) at least one other therapeutic
agent. In some examples, the other therapeutic agent comprises a chemotherapeutic agent. In some
examples, the other therapeutic agent comprises a hormone therapeutic agent. In some examples, the
composition also includes a pharmaceutically acceptable carrier. In some examples, the cancer is
early stage cancer, non-metastatic cancer, primary cancer, advanced cancer, locally advanced cancer,
metastatic cancer, cancer in remission, recurrent cancer, cancer in an adjuvant setting, cancer in a
neoadjuvant setting, or cancer substantially refractory to hormone therapy. In some examples, the
cancer is a solid tumor. In some examples, the cancer is not a solid tumor (i.e., other than a solid
tumor). In some examples, the cancer is a plasmacytoma. In some examples, the cancer is multiple
myeloma, renal cell carcinoma, prostate cancer, lung cancer, melanoma, brain cancer (e.g.,
glioblastoma), ovarian cancer, or breast cancer. In some examples, the cancer is a carcinoma (i.e.,
other than a carcinoma). In some examples, the cancer is not colon cancer (i.e., other than colon
cancer). In some examples, the cancer is not breast cancer (i.e., other than breast cancer). In some
examples, the cancer is not ovarian cancer, prostate cancer, or brain cancer. In some examples, one
or more symptoms of the cancer are ameliorated. In some examples, the cancer is delayed or
prevented. [0022] In some examples, the amount of the rapamycin or derivatives thereof in the
composition (e.g., a dose or a unit dosage form) for use in combination therapy is in the range of about
54 mg to about 540 mg, such as about 180 mg to about 270 mg, or about 216 mg. In some examples,
the carrier is suitable for parenteral administration (e.g., intravenous administration). In some
examples, a taxane is not contained in the composition. In some examples, the rapamycin or
derivative thereof is the only pharmaceutically active agent for the treatment of cancer that is
contained in the composition (for example, as part of a kit that contains instructions for using the
composition with another therapy). [0023]In some examples, the composition comprises rapamycin. In
some examples, the composition comprises more than about 50% of the rapamycin or derivative
thereof in nanoparticle form. In some examples, the carrier protein is albumin, such as human serum
albumin. In some examples, the average diameter of the nanopatrticles in the composition is no greater
than about 200 nm (such as no greater than about 100 nm). In some examples, the nanoparticle
compositions are sterile filterable. In some examples, the weight ratio of the carrier protein to the
rapamycin or derivative thereof in the nanopatrticles is less than about 18:1. In some examples, the
weight ratio of the carrier protein to the rapamycin or derivative thereof in the nanoparticle
compositions is less than about 18:1. [0024]In yet another example, the disclosure includes a kit with
(i) a composition comprising nanoparticles that comprise rapamycin or a derivative thereof and a
carrier protein and (ii) instructions for use in combiation therapy for treating cancer. The disclosure
also provides kits for using the rapamycin (or its derivatives) compositions described herein in
combination therapy context. For example, a kit may provide such a composition in addition to another
therapeutic composition. In some examples, the instructions are instructions for providing a first and
second therapy, wherein either the first or second therapy comprises administering a composition that
comprises nanoparticles of rapamycin or derivative thereof and a carrier protein. In some examples,
the kit further comprises at least one other therapeutic agent. In some examples, the other therapeutic
agent comprises a chemotherapeutic agent. In some examples, the other therapeutic agent comprises

a hormone therapeutic agent. In some examples, the cancer is early stage cancer, non-metastatic
cancar nrimary cancer advvanced cancer loecallyvy advvanced cancar metactatic cancar cancar in



examples, the cancer is not ovarian cancer, prostate cancer, or brain cancer. In some examples, one
or more symptoms of the cancer are ameliorated. In some examples, the cancer is delayed or

prevented;[002BHnsenosiexampigsidhenaraeanbief the capaniyein brederiuatigithecant imdhe kit for

use in cor%bination therg%ois in the rang of about 54 m ta about 540 m ,tsuch as abgr%]tn180 mg to
about 270 RF8°bFHISEUt 1 &MY SR e B SHISTE LS R FABEARy GRSk dahAtvE HarSof s Administered

parenterakyreeq. intoave aguspys, | nisomerexarspigsothecitidoemeot montaicliarttedanie. stmsome
examples, tg%]g?&amggggc%@ gec[‘j:‘fz%%ﬁeof eregf is the only pharmaceutically active agent for the
t ined i '

e " ] . .
treatment of cancer that is contained in the kit. In some examples, the kit comprises another

pharmace(#§dally activdagent forthelate BPrsnt BT Ciribe raprsyrie SxdrpesctHbestpief the
pharmaceuigally@stineagentisAchanether anautic AgRNtalBsam examplas sheddhoarpprises

rapamycin. In some examples, the composition compri more than about 50% of the.rapamycin or
derivative AEtESFARCHRASHAECR 307 AR S8R Iéﬁg%ﬁ ?é?g the r??é‘iep%?&m??& AR Stch as
human seguimtdtbismareinesdmeéniniamiesctheiaverageshametgraobthdmanoparticiésmimthe
compositifl I3, No.grealer than, ‘%QQH&%Q;%;%%%S&C{E ??rz@é) r&ﬁ‘;&?ers}*lﬁ‘é‘ %&%&fﬂ%ﬁ%&&i@@me_
examples, he nanopartlgle compositions are sterile filterable. fn some exaniples, the weight ratio of
the carriertheests is tbalelyaparmmpervionte Avariestme faofin themamep sttiere 8n iesenwadBout 18:1. In

some examplesmiReiaiantLatio Qf tha.carier RetRIRI Jhghara myshyonderivatvethepeef in the
nanoparticle compositions is less than about 18:1. i§026] Also disclosed herein are any of the
compositidhs CRESRPREY ERPE EomYEiTh ToHIpti&h G IndH JBBHIERE Mateomibrs B ycin or a
derivative thespatiardfaparkiesopioteimhfossame userde sesibrdiharviminheibierain themontext of use as a
medicameaqgand/olr use for ma ufatéture of a ggedi ament, @a!rslg pro ided are unit d sage I1;8rms of

.- 111. 11, 8O exampiles, e avepa: Cigl O cles 1l the cOomposition .
composmonsualescrlbeg]%ereln? anticles O¥ -r%anu acture comprising the mventlvepcomposmons or unit

dosage fogrstir shitabeyp SEKaningstely asvialgwnve shasiseiraiudifgredaledsoiais Gevelnseand sterile
sealed vials, Or MESeIImBAYHIR SomBHRIRgLNEILIN dosa0efaNns mEheAisciasi e @lsq.prgvides

methods of making and using these compositions as described herein. [0027]it is to be understood
that one, SYRENGP AMcormEBpYrieL aF IRNFATRIUS EatrpteartdstiileHBIBiANHAY Bid-dBmbined to

form othersgxreplap Rt the pasenbdiseiase trmdy PratRaslHe 1H3REHA 1S 2000003086 BRIEF
DESCRIPTION OF FIGURES [0028]Figure 1 is a ta
less than %h at

IGURES [Q02¢ i fE),I? listing the intravenous phannacokinetic
parameters ?&aﬁ?gaéﬁ]bumm-gon?alnlng nanoparticle formulation of rapamycin (hereinafter referred to as
Y pamy

Nabrapamipéitd). [0029]Figareiih igsaegraphect Gnrasvwdadus Bosegrshosiigg (BhearignipesiientNab-
comprising nanoparticles that comprise albumin and rapamycin, and (b) instructions for using
an effective amount of the composition for treating cancer, wherein the effective amount of
rapamycin in the composition is in the range of about 54 mg to about 540 mg. In a seventh
aspect, there is provided a kit comprising (a) a composition comprising nanoparticles that
comprise rapamyein and albumin and (b) instructions for using an effective amount of the
composition in combination with one other therapeutic agent for treating cancer, wherein the
one other therapeutic agent is selected from the group consisting of an antimetabolite agent, a
platinum-based agent, an alkylating agent, an anthracycline antibiotic, a vinca alkaloid, a
proteasome inhibitor, a topoisomerase inhibitor, an AKT kinase inhibitor, a tyrosine kinase

inhibitor, a therapeutic antibody, a p1 10a-specific inhibitor, an inhibitor of the mTOR



rapamycin. 100301Figure 2B is a graph of AUC versus dose, showing linearity for Nab-rapamycin.
[00311Figure 2C is a graph of Vss versus dose, showing possible saturable volume of distribution for

Nab-raparpmmagom%éﬁiguf@aag%aswmgﬁfp@tﬁm@tn@&giﬂ@th anl\lsgbn&aﬂ&mﬁﬁénailood ;
concentration ys. time follawin stration.to rats a g, and 45
ko, (0O TR SRS HEHIAN O R L P Bh PR R AR T TR TR ¥t breast
tumor xenegnafil, [0 3 Eigure Bﬁhusla graphwotthie weighplossinomigeisuith Mﬁ@;ﬁlﬁl@%ﬂt&tmor
xenografts E‘JE 540% Fg%ﬂg&ﬂ@&‘%%%&t%%&@%%&‘@ QL5 %teﬂ%%é%l: GHEA 5.8 QIARD ghowing the

antitumor acti |tyo xaneTM, Nab-rapamycin, and Nab-rapamycin in combination with
Abraxanerfaen ekt HPPOSHI IR0 iRetfigpafis carly stage cancer, non-metastatic cancer,

primary cancer, advanced cancer, locally advanced cancer, metastatic cancer, cancer m
remission, recurrent cancer, cancer in an adjuvant setting, cancer in a neoadjuvant setting, or
cancer substantially refractory to hormone therapy. In some examples, the cancer is a sohd
tumor. In some examples, the cancer i1s a plasmacytoma. In some examples, the cancer is
multiple myeloma, renal cell carcinoma, prostate cancer, lung cancer, melanoma, bram cancer
(e.g. glioblastoma), ovarian cancer, or breast cancer. In some examples, the cancer 1s not colon
cancer. In some exampies, the cancer is not breast cancer. In some examples, one or more
symptoms of the cancer are ameliorated. In some embodiments, the cancer is delayed or

prevented.

Sa



100361Figure 5A is a graph showing the antitumor activity of Nab-rapamycin in mice with HT29 colon |
tumor xenografts. [0037]Figure 5B is a graph showing the weight loss in mice with H29 colon tumor

xenograftgafier the admiisteasiomekdak-aRanmyeimoniMSéh KA BA IS RPIs Showing
the _antitumor activi'%/ of lglat%ézpamééci hnt mg%i(ie Wigh CT- 1§3 gg on tumor xtegl_p(graftg.f%OBQlFigure
6B is a grapHEAREMY e Wl MESs &R hicd Wi ise 12 228 L SIS nE ST B ho Gt Hrter the
administrationmog.Nabaap anmaitesr thalimparfQC40)F idprrenitvis thgeapls sidownmsgptie mntitienaly activity of
S TR GBI NS IRt mone ki pdale REIALSRRESGITIO!
treatment &pamycin or derivative thereof is the only pharmaceutically active agent for the treatment of

cancer that is contained i the kit. In some examples, the kit comprises another

pharmaceutically active agent for the treatment of cancer. In some examples, the other

pharmaceutically active agent is a chemotherapeutic agent. In some examples, the kit comprises

rapamycin, In some examples, the composition comprises more than about 50% of the

rapamycin or derivative thereof in nanoparticle form. In some examples, the carrier protein is

albumin, such as human serum albunuin. In some examples, the average diameter of the

nanoparticles in the composition 1s no greater than about 200 nm (such as no greater than about

100 nm). In some examples, the nanoparticle compositions are sterile filterable. In some

examples, the weight. ratio of the carrier protein to the rapamycin or derivative thereof n the

nanoparticles is less than about 18:1. In some examples, the weight ratio of the carrier protein to

the rapamycin or derivative thereof in the nanoparticle compositions is less than about 18:1.

[0015] Disclosed herein are methods for the treatment of cancer using combination

therapies. Some examples describe a method of treating cancer comprising a) a first therapy

comprising administering to an individual an effective amount of a composition comprising

nanoparticles comprising rapamycin or a derivative thereof and a carrier protein and b) a second

therapy, such as surgery, radiation, gene therapy, immunotherapy, bone marrow transplantation,

stem cell transplantation, hormone therapy, targeted therapy, cryotherapy, ultrasound therapy,

photodynamic therapy, and/or chemotherapy (e.g., one or more compounds or pharmaceutically

acceptable salts thereof useful for treating cancer).

[0016] In some examples, described is a method of treating cancer in an individual

comprising admimistering to the individual a) an effective amount of a composition comprising

nanoparticles comprising a rapamycin or a dertvative thereof and a carrier protein and b} an

effective amount of at least ome other chemotherapeutic agent. In some examples, the

chemotherapeutic agent is any of (and in some examples selected from the group consisting of)

taxane, antimetabolites (including nucleoside analogs), platinum-based agents, alkylating

agents, tyrosine kinase inhibitors, anthracycline antibiotics, vinca alkioids,



prevention of cancer using nanoparticles that comprise rapamycin or a derivative thereof and a WO
2008/109163PCT/US2008/003096 carrier protein (such as albumin). The present invention further
provides mpeflaads: LOMBRSIHIANSaaRE ity IOrRSaN cRMBNHAT FRD YL A QATEGERY

prevention of cancer using nartoparticles that comprise rapamycin or a derivative thereof and a carrier
protein (sG&f QBUIBIRIATS. %Hk}l@f%sgé”%ﬁ%[%ﬁ ec%ff?%g%g?ﬁgctraeggﬂtéié‘ﬁ%&“ﬂg% , and/or

delay canagen{O004R]| b3 parigiilain. Nanoparticlespbamibe Sihenrapempgont (a¢sot referreditdags af
onopar e CAIPOSon AT ST BERAIE I EIE AN 18 SNicaiv bt he
growth of a human mammary carcinoma implanted into a mouse model xample 3) and inhibit tumor

growth in ehigeosigranvi¢ Seamlitipletmgelspiar fURRBTR el ratfan( mkahtiplcof 2R R g example
albumin-centaining RanpRadiclefeimulation efaRMNCIR MaskNANAXIC aLIhe ARses tesirdand

displayed linear pharmacokinetics, with respect to dose F%Examp[e 2). The nanoL%grticle formulation of

albumin aREFPEFERRRIS-&nHAFEHE tirffo PR EHAHBIT I B G B PBRS DO (G PO AR Sted
binding of ¢hapodiR Gnprakeini WIRGH istieouairditsymedanctpesiitteich opreasiwdander cells).
This increased S)Peci[iciwhof l?llab-r grgrgxtcinamgy iﬁ%{; Sasesithgh%ﬁec%/\%gessvo{ Ja %r'r}glgigt%@d may
allow lower 86s8€'6 Fﬁpar%y?cf:ﬁnt%%e sed, Which would FHMiMIZe toXIC Bffects rom raﬁamy’cin while
still inhibitiagzstabilizrgpprexamias fordietayirganarioragroeicThe irmmdasaddpaifieighwidy also

reduce toxigrgjderaifecty fram brgracionsRITAPIIKGIR YVith noRcanserays.cells anflissugs, such as

intestinal toxicity that sometimes limits the dose of rapamycin that can be given to a patient. The
nartoparti @&TenARirieh Srerdpdivigenh dRomseasEPire BiuMTPOrAUpEmER dhdficisarger
doses to heusraidf.deskeditdefinitions [0043]As used herein, "the composition” or "compositions™
includes a&$ iii applicag_;te to com osi}ions of the inv%.ntion. The inyentiona?tlls%§rovides.

pharmace & compo iS?@ecoemaﬁ?%Fﬁg e 8%13?88%118%5? %g%?%%dnﬁ%?%m.c[ 4%3%%%&
"rapamyciriphesein wefergdovwaiyaniyeioDaits dervativestamdaadchrd idgtydteriposintiogesdaremplates
and includgg, ll hese GMBAAIMADLS:RARAMY SR IS SAREHTES "SRl (0. GISaMRBHS. #5 Silimus,

rapammune, or rapamune. Referénce to "rapamycin” is to simplify the description and is exemplary.
Derivative&emiiisa iy CHRIPRIHGE, BRITRAEIST SRAPEHITS, THAPBINStHat eiedie ditrenfy2iilar to

rapamycinsareifdhe samengensiabalepicat ClasarastaRAmyeifran AagRRfIRD AR/ CifhOr
pharmaceutically acceptable salts of rapamycin or its derivatives 2{ argi\éo . In.some er?t%g[giments,
€s

rapamycint PR AEHG aTRBRETER Fh A BB s SRR P At ey i PP BHBEBhSHyRfion,

a

increases tdxkirageactivigytiricrease s:theplengtiz eflmotivebion off Al Tidecparadtvangresiduced by

exogenou%ol ;ﬁ%ﬁg'@%@%&%ﬁn& a derivative thereof and a carrier profein and the chemotherapeutic
agent are concurrent, e.g., the administration period of the nanoparticle composition and that of
the chemotherapeutic agent overlap with each other. In some examples, the administration of the
nanoparticle composition comprising a rapamycin or a derivative thereof and a carrier protein
and the chemotherapeutic agent are non-concurrent. For example, in some examples, the
administration of the nanoparticle composition comprising a rapamycin or a derivative thereof and
a carrier protein is terminated before the chemotherapeutic agent is administered. In some
examples, the administration of the chemotherapeutic agent is terminated before the nanoparticle
composition comprising a rapamycin or a derivative thereof and a carrier protein is
administered.

[6018] In some examples, there is provided a method of treating cancer in an individual

comprising a) a first therapy comprising administering to the individual a composition



WO 2008/109163PCT/US2008/003096 phosphorylation of IRS-1, inhibits IRS-1 degradation, inhibits
or alters CXCR4 subcellular localization, inhibits VEGF secretion, decreases expression of cyclin D2,

decreases.exprRafionRbaturIi Boighibits HpSrindbced muipie-myplomadceltgrypiinabibits cancer
cell proliferation, increases ag)r?}gtosis, increase .ctlell cgcle rrest, increasogﬁs clea\%a%g 1of w

poly (ADP it doE T HE R THERIBE S BBV BP o RIS ST s L e S IR signaling
in the phosphatishiinesiteksrkintlsespTmHQR hodioncyibimby] ieticiobldstoma patbihvaysy.inhibits
angiogeneu' d ng oF inhibit f jon, 10, iments, Jyati apamycin
retains one%tcfer1 r%}o#étgﬁérﬁ%g? élk(l()%%)g%%% , thg%%%%él%@i%%%%%%%?o%%ggi%%%giﬁég(including,
for examphecqns &ttty feampap Aiaehn Isenmeenmbsdiitettenthbaapain RdR s et ias at least
about any @ k0%620%6, B0 YedHi0eB0%0i 00T 0% s 8AYex R s AGY P PeARENity Of

raparnycin. For example, the decrease in the size of a %ﬁmor, the number of cancer cells, or,the growth

rate of a tAG BRSSP B} AVERRMYLATHE ATAHDE s PretEr-BaY | SaSt HEO O AT 108 H6%, 30%,
40%, 50%:iHeR80;. 70%, 80%, 90%, 95% or 100% of the corresponding decrease caused by the same

amount of mycin. An exemplary, rapamycin derivative includes.benzoyl rapa i h as that
disclosed i@ggragraphlfb%)ﬁﬁ 0 W%eigg%%g(‘geé%?m\%aﬁ%ﬁ%%ye?gglyl/) lfﬁacg)ﬁptgl%tgg%ér%}ér% ece in its
entirety. Othrjepxeemphatyskaraiycin. derivaty estpriuad ywsaboeRaer, Avally osyanesC 228680,
SiiA-92684, OxaRZaGHEPNENHACARINGIJE MR USLECEALS MR SYeElipUSHRAR HO1
(Naval:as)), pimecrolimus (ASM981), SDZ-RAD, SAR943, ABT-578, AP23573, and Biolimus A9.
[0045]UnI@S8AAHR} R BRAE R DU Y TANABOEN 1 bR A HBFER e e £ e ncluding
but not limiteddoaptiidatesdiumanmbexing b ke ciatings caningldrinadent [ 084&{ Asrusedibierein,
"treatment{' or " r%atin ) ismfétanm a?é%rotggh ;g(r:ecr)blgainiqg bg@ﬁgcial ar dgﬁslged arI%:syISts tig;eclga%igleg fiaslinical
results. Fo}nﬁlﬁ}f 509e% 0t this | erition, eheficial Br desired dlinical Tesurts nPcFude, but are not limited
to, one or multelfttyelfolowing: chlceemsing o meonitecsyver s casaiting rermahbrais sareer
diminishing, the axtent,of the diseaseasiabilizinghedisease @8 ArsvpRlingotdelayingdhe

worsening of the disease), preventing or delaying the spread (e.g., metastasis) of the disease,
preventingCHc ey it tHE R &rfeE BrERulPeEs SKIRWaRsditserndaidy it SRIMTEHRE fifogression
of the disegge; amealidsatingrthe disease:siaitsspirviding-asramissionciwhether pasiaher takal) of the
disease, decre sifg the dose ?f one or more otber medications re&tfl_ireq]tg t%%%}rﬁ?zfcdi%e?%ﬁ’ delaying
the progre‘é‘ﬁsrl‘(%enr of tHEHiSEEEE, e|5r;1(:réaacsa”lrrﬁcﬁrt Senau%m?agfﬁ?f%(fe&n%?gr pcrc?fbr?glihg stirvival ' some
embodimentsetheurpiapesition 2008/160l6GP CiitiS 20081808086 rddvces themsplzeriiie of one or
more symptoms i@ﬁg@g@tg%%%@ngg@cer by at least about any of 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, 95% or 100% compared to the corresponding symptom in the same subject prior to
treatment $988mparedio e sFERYEhdiiTY BYPHptdth ﬁgﬁmb}e@téi%‘f%‘{f‘efbﬁ‘@ofh@ dBfnposition.

Also encorppassed: Ayl eatmearinisddedustion afnathelpokabspnspauenagobcanses4ihg methods
of the inventign con%em late any one 1%[}I,)more 011; the a?%%ct?%oftg?gtme?t. 00471Asluse 6herein,
"delaying” thegeet ﬁgﬁfgﬁﬁﬁﬁ%‘gr cARLOB°GB &Y Tl W8 et 3B & HRTor postpone
devellopmea;temiﬁhe.@isfd_as’eaﬂiflai.sﬁﬂbeéay madnﬁ@tmwmmm&bs Qigim:e&,txdeqjendH}g hn i_ctuemistory of
the dlseas%(ggg{g, DdgRlPENG eaISR: Ao BUGRILIALNE alatinile Athuf pullidisal or

significant can, in effect, encompass prevention, in e Individual does not develop the

disease. Acwnethise thatrdamydmadsiaishinapt DRUNEEKIS BFABHOM IR Sd iR 635 6BABIIES: of disease
developmentipagiveRtimedamaeppiieradies the sxienriehtbadiseasadr mavardineframe,

when compared to not using the method. Such comparisons are typically based on clinical studies,
b

using a statiehe ARG R RAMTE P ST LB RAP TR T e iSBin P BIEET e tsing
standard metibgdsissuabhassrbutiiae physicabexain s mamemegiapisy thnaging:codimopsy oDéxelopment

may also refer to diFeasg% ro ress'%on that may.be.initiall %%eé?gt‘?lgl ngl incl g caclrrence,

R EhHRGE fi 205" hACEULEn
recurrencei,laélﬁ ohcseestﬂ 48 soﬂsfglgllﬁélse%, aehr"aatnréﬁ" individual Is an m&%%%a’?w%o IS at risk of
developingl00 nm). In some examples, the



cancer. An individual "at risk" may or may not have detectable disease, and may or may not have
displayed detectable disease prior to the treatment methods. described herein. "At risk" denotes that an
individual has one or more so-called {is f f_torg1 which are méalsur%ble ggﬁtamgterfs?ghat correlate with
developmé‘ﬁ’tlo Etécn%g(r),m\ﬁﬁsl%oﬁsrgr G&Erbedheréint AN haNidha ’na\e/i‘ﬁvgl‘f)nemor0 more 6Fthése risk
factors hagrattiighehprapabitity ofdavelopithgresdnedhcthanmepatioidividiesd tvithahutthlésk histofiactor(s).
[00491"Adjuyaplsefting fiErsulo ¢ QD iCaLseing N W hie-rdndiidralhasitadha distan,ef cancer,

- and generally (but not necessarily) been responsive to therapy, which includes, but is not limited to,

surgery (e SAFHRaPeRRSEHERS FdarethardaBy tHt chemotherapy. However, because of their history
of the cand@2ithese indhsdioald heeeconsiplenecatrisk ofidevetapment af thet diseasériredtment or

administrafion, lodie adkiaRleRiag.y sl asuhsaauenlmeds diealment. iR ARAge of isk
(e.g., when an individual in the adjuvant WO 2008/109163PCT/ 008/003096 setting Is considered

as "high riEReBIRASNALKOPARPLPIIE §poridbdetadT s i HROrIREHIGA e BReeOBr Bise§de when first
treated. [00&0}iNcoadjunpntBatingidelaisdmaicknital satipgdrphichither meathostis eearried out
before the pmary/definitive therapy, 19091 Las used herein, by, pharmageutically. agtiys ogmpound”
iSsmeantac emicalfjcon?pound at Induces a desired egﬁ e.g., treatlné), sfa%Iﬁizmg, preventing,
and/or del8iNpesiieeroIUUBRA FDEBHCHEPE ih Ay VasmBbitrasbinthe capyerisraianea first thstapy that
includes naRORAMHECIBREGPAIREISIBETARANBYEID efApREVAl e therenfand@ CAIERT RIafRIRdNa
conjunctior%vith a second thera{) E%aﬁ‘%.aaradialtion surgery, or chemother%geutlc agdeﬂt%useful for

a or

. emotheraneutic_agent. wples, the otfertherapeufic, agent comprises O]
treating, st mzmg, reventng, an é‘f‘éy?ng’cancer.A mi |slfrat| in coﬁjunctlon Wl?t?‘lnﬁanother

compoundiipeioritis ademinidtrationcirctiosamelsr diffaremticomisositiol(sy, eitpbrsegadivtiily,
simultanequgly 8l CoRtBUN NS amaNatiRtioRsthe Sombinatiomberany.prlignallingiudes one or
more pharmaceutically acceptable carriers or excipjents, non-pharmaceutically active compounds,
and/or ine AEHIE £ARE, advanced cancer, locally advanced cancer, metastatic cencer, cancer 1n
remission, recuirent cancer, cancer in an adjuvant setting, cancer in a neoadjuvant setting, or
cancer substantially refractory to hormone therapy. In-some examples, the cancer 1s a solid fumor,
In some examples, the cancer is not a solid tumor (i.e., other than a solid tumor). In some
examples, the cancer is a plasmacytoma. In some examptles, the cancer 1s multiple myeloma,
renal cell carcinoma, prostate cancer, lung cancer, melanoma, brain cancer (e.g., glioblastoma),
ovarian cancer, or breast cancer. In some examples, the cancer is a carcinoma (i.¢., other than a
carcinoma). In some examples, the cancer is not colon cancer (i.e., other than colon cancer). In
some examples, the cancer 1s noi breast cancer (i.e., other than breast cancer). In some e'xampies,
the cancer 1s not ovarian cancer, prostate cancer, or brain cancer. In some examples, one or more
symptoms of the cancer are amelioraied. In some examples, the cancer is delayed or prevented.
[0022] In some examples, the amount of the rapamycin or derivatives thereof in the
" composition {e.g., a dose or a unit dosage form) for use in combination therapy is in the range of
about 54 mg to about 540 mg, such as about 180 mg to about 270 mg, or about 216 mg. In some
examples, the carrier is suitable for parenteral administration fe.g., intravenous administration).

In some examples, a taxane is not contained in the composition. In some examples, the

rapamycin or derivative thereof is the only pharmaceutically active agent for



[0053]The term "effective amount” intends such amount of a composition (e.g., nanoparticles that
comprise rapamycin or a derivative thereof and a carrier protein), first therapy, second therapy, or a
combination therapy, which in combination with ifs parameters of efficacy and toxi itg}/ should be
effective it GRERH f?é‘ﬁ??cgf‘ﬁ?rﬁ B%&%’ﬁ%ynl?ht %%%%%‘é%?%%’%?&%cﬁ%& e ial%(slf.q?r&ltvarious
embodimentszanieffectivesdomasing didhengmyipositith aethardpsermay (i) reduce the number of cancer
cells; (ii) regiep tumor gizg, (i IpRIRIL el RloWHIP SRS EIEHIH REeigHRRlY.SiRcapncer cell

infiltration into peripheral organs; (iv) inhibit (e.g., slow to some extent and preferably stop) tumor

metastasi SO THERBiL SORRSFEYHAFE (T ANBhEEr ARy IECEIERER affa ATraLFrefiwEdt 4 wmor;
and/or (vipedierecto samelexiant arengslenotie: afifier sywipioisaiissomiatechwithhtheacareosn. In various

embodiments, the.amount | fficient eli i I _ gg!% : ore of
sym ptomsa%J %‘ﬁ'c@%b% Irl;§ }!:jsigérhlté%%?}l%lc%g? n%l é%%%%%@ﬁ?ﬁ‘ﬁ%ﬁﬁg §’:l:%grr{l%fosition %?ﬁé?apy,

second thereds, Bieecibinaomh&rayas ah SRiinDeumkeht B dubkelistothe Sig@Rifs Wfmor,

decrease thadpuabetahsancaisceldsipldariense heogiowtits, dhavviziariioatitastakeut any of
10%, 209%, 30% 4G36, 500%, S0% 056, 80%,.90%. 953601 1009 compalag (0 Jog coprpsponding
tumor sizéi,r%umber of C ncé{r cells, or tumor grovvtfw rate 1n the same su ject prior to treatment or
comparedstonthexemrespbadinghicatitpinhstherisubjetis Hothrererig the fearienthageshédard WO
2008/109;&@5&3%{9@2@%{@9;5@&@ methads, capeesused to measure the magnitude of this effect, such
as in vitro assays with purified enzyme, cell-b; S?‘gf says, a?i al madels, or.human testtin . [0055]As
is underst88&th the arlf,)na?ﬁa'eaﬁg& Ve AMG tlﬁ& %583}%:0% 8&&13&86@&, Vet PRSI Hose or
multiple dosepmsmy benrpadickd teenchigvedhepdasiradbtreamesibertipoint ahaeffectiveraarount may
be considgrad i thecerisxtef adminisising.ane QLB fherapguiisagents. andisnangparticle

composition (e.g., a composition including rapamycin and a carrier protein) may be considered to be
given in aREHEEEVER RO UIIE e TREHEN Witk of i GRS e Bt g BR e s Hhedi AP oPbeneficial
result may:bandsadheredcobaictnpamants, éekd. pthepicsidanadecomtibetapiesiddidocombination

therapy of SOV UIBN MEY B administared seciemiall. sl WANERURY R RRHDHANSHSLSING the

same or different routes of administration for each component. Thus, an effective amount of a
combinatiGFPtAdRLoy ivEluerss SRoAm GIRRIST BSHFEt BRI AR ATalRI BTN SCediitherapy that
when administekesised enpatiyiosituiliangeielnaceentiaotishapradiuceden deasy etevfeame. [0056]A
e e TR AT L IRELS 1830 AU A Scamnontion. (- anonatiaes ot
comprise rapariy€in or a derivative thereot and a Carrier protein), first therapy, second therapy, or a

combinatidn shexapyesuwifisidht whsrodercacativesial hapapeuicbundaRaItc, 2aiclAgeHE severity or

duration ofxgtahiizing ShRseveptRf « meliniinating 0oeRhMBER SRS of sancernapastherapeutic
use, beneficial or desired results include, e.9., d_ecreasir_l%one or more symptoms relsLi(I)t(i:g from the

disease (bIStREITCH “HistSioTi ¢ BRdrd BeRavicral) et O plicafoRs &

fr%l complications ahd ntermediate
pathologicalphesotypes, prassmiincpoteringuieyelopmesofrthadisaasesrimversasingitiidiguality of life of
those suffering fram.-the,diseasgudacteasing thedasentaier nedisationreauireadasiest the

disease, enhancing effect of another medication, delaying the progression of the disease, and/or
prolonging SARAT B aliEr0E #1701 roBI ABROSH SHBEIR e Bf-BURe f‘%ﬂé’irsataogf?%‘m%ru nt of a

compositighe(egher than a solid tamor). In some examples, the cancer is a plasmacytoma. In some
examples, the cancer is multiple myeloma, renal cell carcinoma, prostate cancer, lung cancer,
melanoma, brain cancer (e.g., glioblastoma), ovarian cancer, or breast cancer. In some examples,
the cancer is a carcinoma (i.e., other than a carcinoma). In some examples, the cancer is not
colon cancer (ie., other than colon cancer). In some examples, the cancer is not breast cancer

{i.e., other than breast cancer). In some
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nanoparticles that comprise rapamycin or a derivative thereof and a carrier protein), first therapy,
second therapy, or a combination therapy sufficient to prevent or reduce the severity of one or more

future sympioms.-of Ganssiwhenafministeresd ipaRrdviduabivha;is aussepliblearclipwho may
develop cancer. For prophylactic use, beneficial or desired results include, e.g., results such as

eliminating’ & YeBIE Y IR TSI (B8 SRR S BERAAT JPreRTTR afoenst B GaR g tHE et of the
disease (epgeyveleldying biochemical, histologic and/or behavioral symptoms of the WO

2008/109 T/US2008/003096 disease, its complications,.and jntermedijate pathplogical
o et e A e O S A
administratisnit aensedidretedrepmeanshhergdiesttnetddyranty sbeundithaeapycinas gombisition

therapy arg, admigisterafWith aime RERRHABAL BRMALE RaR. AR 3 BUIRS « $HGRAS% N0 more

than about any of 10, 5, or 1 minutes. When the first and second therapies are administered

simultaneGd8IyuEArBRERE b She thRFayaeushay BeseBiftsmatpiribe sindreb AP FliBH (B.g., a

compositiagxggnprisingebatirpiisstanchsesend thefapy)ios ihaepriai@comnposiiansdicnlia first
therapy in one composition and a second therapy. is contained in another composition).. [0059]As used
nerein, (AT B SARTRICU BRI Gan FOAFRETTLL gy SRRy

SN heans fArRe s hétapy SNd second therapy in a ,
combinatieotherapyratbeadhinistenschilithcavirngesefvathtioraohaord thererabosimiSasimptes, such as

mare tha”tﬁé’%}e%gxa%gc%uﬁé’azﬁoacﬁ@e Q0RO RIRIIE S FtnGLANa LD e ARy L the gecond

therapy may be administered first. The first and second therapies are contained in separate
COMPOSitiGIYSIRNATE FERTEY BB &b FREIR SETAPIRG DarRIBPHiraespacRayEs SrkrRoudosoafthe term

"proteins” rgieks i ReIVRERlideIRF RO MBIl AminerACES ofankianath (nckiding fwidangth or
fragments), which may be linear or branched, comprise modified amino acids, and/or be interrupted by
non-aming SR8 THEAH LR e HEUhgLLLBE aaTAIT SRl tHEP AR B Frkified naturally

or by inpermmmﬁdtmlhdﬂﬁmdomesiamﬁbmdmomﬂdmm@m (gdglcesyla;jmataﬁ;ﬂﬂat@bqut .
acetylation ghagpharvighan. oA other manipulalan at gdiication.Alsaiiipisled wihip, this term
are, for example, polypeptides containing one or more analogs of an amino acid (including, for
example, WAfaRTal BMFOSEINE0QE fiaasis! BOEhdr o dmeaiomnskriswraieHEogel Théproteins

described Rgl§iR-RARY ReBAlMAMGRCOYTTINYsdiBe QIR derinerdomm @ Fekige(e.g.,
blood) or 3‘nthesized (e.ééﬁl?chemically synthesized or. by synthesized by recombinant DNA

techniquedy e E3RMBTEH CHmiye SReTRat B d Renr Bt FEmP s8R Fh i se A ARihickdbial agent”
used hereipoadprs to amageldclbatd saapablesaf inhibitiogfediotelayingcdeducingesipwitign and/or
or mdicated B a2 B cnobiel
growth in daeompesitidesenaedshered giteatsthorerrinerastdie rcmediernsnb and/ Mdwid il when the
compositiog is admipister adip thrindividyabLiknerathamaeubifsiold npaasmininiciohial

herein, articles of manufacture comprising the mventive compositions or unit dosage forms in

suitable packaging (e.g., vials or vessels including sealed vials or vessels and sterilé sealed vials

or vessels), and kits comprising the unit dosage forms. The disclosure also provides methods of

making and using these compositions as described herein,

[0627] It is to be understood that one, some, or all of the properties of the various

examples described herein may be combined to form other examples of the present disclosure.

It



WO 2008/109163PCT/1JS2008/003096 growth over a certain period of time (for example over a 24
hour period) upon extrinsic contamination (e.g., exposure to 10-103 colony forming units at a
temperature in the range of 20 to 25 C). Other indicia of significant microbial growth are described in
U.S.S.N. 11/%92886°4ed 8/30/2006, which is hereby incorporated by ref8ferEa2fi¢itdK irety.
[0062]"Sugar" as used herein includes, but is not limited to, monosaccharides, disaccharides,

polysaccharides, and derivatives or modifications thereof Suitable sugars for compositions described
herein include, for example, mannitBREUEIIEE CRIRTGSEY 1aEtdEe UREose, and trehalose. [0063]As

used herggnoby “phaacepliceli AcheRip e s bRLARaldiealieamARhiacisimiaRpt a materia

that is not biologically or otherwise undesirable, e.g., the material may be incorporated into a
pharmacelhsaitcepriririns nananartiste feamalatioard enwmuin caersinalisnyedisrradase dfdesirable
biologicalgffecte;qy. interacting in a deleterious manner with any of the other components of the
composition in which it is contained. Pharmaceutically acceptable carriers o g%?ipients have

preferablPfel the rdd@itsd &htigrRN S ORRSIS R dong-PRaTiRhmag e N7 are included

on the Inagiivgykigredient Guide prepared by the U.S. Food and Drug administration. [0064]As used
herein, rguer ce to not" a yalue or par enerally means and describes 'other than" a value or
paramet 0§é} exa b%f?%t%ﬁréﬂgg ﬁmﬁ?@&gﬁ?’t 7%%‘5}%% EEER %li%%fﬁ@)nmg)@%ne is
administgi®d1j0065]Refesdt & tograpbut dsyakreusrdpss ashetanersiibieciaitiesb{andldesaribes)

embodim&:nts that %%grq\i;c%c_ted to that value or parameter per se. For example, description referring to
e

"about X' fﬁ%ﬁ? tel%n SCI‘IptiEﬁP%IPy)%H.L[OOGG]AS used herein and in the appended claims, the singular

forms "a,[0@32} and 'Fingire 2D is a graph showing the log-linear plot of Nab-rapamycin blood
concentration vs. time following I'V administration to rats at dose levels of 15 mg/kg, 30 mg/kg,
and 45 mg/kg.
[6033] Figure 3A is a graph of the antitumor activity of Nab-rapamycin in mice with MX-1
breast tumor xenografts.
[0034] Figure 3B is a graph of the weight loss in mice with MX-1 breast tumor xenografts
after the administration of Nab-rapamycin or saline.
[6035] Figure 4 is a graph showing the antitumor activity of Abraxane™, Nab-rapamycin,
and Nab-rapamycin in combination with Abraxane™ in mice with HT29 colon tumor
xenogralts.
[0036] Figure 5A is a graph showing the antitumor activity of Nab-rapamycin in mice with
HT29 colon tumor xenografts.
{0037}  Figure 5B is a graph showing the weight loss in mice with H29 colon tumor
xenografts after the administration of Nab-rapamycin or DMSO.
[0038] Figure 6A is a graph showing the antitumor activity of Nab-rapamycin in mice with
HCT-116 colon tumor xenografts.
{0039] Figure 6B is a graph showing the weight loss in mice with HCT-116 colon tumor
xenografts after the administration of Nab-rapamycin or saline.
[0040] Figure 7 is a graph showing the antitumor activity of Nab-rapamycin in mice with

MM 1S multiple myeloma tumor xenografts.

DETAILED DESCRIPTION OF THE INVENTION
[0041] The present invention provides methods, compositions, and kits for the treatment or

prevention of cancer using nanoparticles that comprise rapamycin or a derivative thereofand a
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include plural referents unless the context clearly dictates otherwise. It is understood that aspect and
embodiments of the invention described herein include "consisting" and/or "consisting essentially of"
aspects and embodiments. Methods of Treating Cancer [0067]The invention provides methods of
treating can®&® M%EAMt¥idual (e.g., human) comprising administering to Bt HRRWEIATHA effective
amount of a composition comprising hanoparticles comprising rapamycin or a derivative thereof and a
carrier protein (e.g., aloumin). The present invention provides a method of treating cancer in an
individuakgerigr, ateiarFuph@s2dbsHio IB8RCTFAIS 2008 00 30gbee prpidsn abipdnis eEnpRs i e
individual, a1 @fechve AR OURbAIA G AREY o sampiising.nanaeaElinss sampispgapamycin and an

albumin. The therapy may be monotherapy or in a combination therapy context. Additionally, the

invention ARS8 HE IO e R Y SICRT Al iV G NGBS By Bd AT PTG AR SRR idual an

effective amaunt ohaycorisation il dicahtherapy iake0NNIHEE, JeOBPASIHR CABINFIHG.
nanoparticles that comprise rapamycin or a derivative thereof and a carrier protein (e.g., alboumin) and -

b) a secoltd4Abrapy HIRAT TR SATARAETIERFOIRRSEINE BRHBYRHLALY trEETELEnESherapy includes
surgery, ragiatiomigere: e immutetbaimproane Anamow was shtaniatotgrs fmeslinhibit
transplantation, hormone therapy, targeted therapy, cryotherapy, ultrasound.thera otodynamic
therapy. SO ETnA PR T Eh S AOPE EEROC IS SHEH S, Mt ey F
understoaghibatunefer@ncettoianddeosith piidhl Bfrmudtiipids péltneatingcaxoepbdisiEsaexdeniiBly and
that this dgscription. applies equally to and includes.methods of treating cancer. usj ination
thorapy. [DURE LT Rty R B e R e e o e
are not lirmitbdisplaadé hocartbatoacokivetias agﬁngepﬁetﬁwédwﬂ(ﬁ@apla&?a,%ﬂ)@n@at@d@:ancers (e.g.,
AIDS-relatieh NIRRT AL ARG SRNGRL ARRR ARSNGB AYKARKAMA 4 dlghalbRRIR @ gerebral),

basal cell carcinoma, bile duct cancer (€.g., extrahepatic), bladder cancer, bone cancer,
(osteosarcmi-ardisied bindinginiche PRABEYpEpIRIN. Braiphtimypregilited iBsandransatemiylotha,
cerebellapQp GRIGRE| QAP PHAMR (&G4 RIASHIGASHREYMamIIHIS 3 SHAC MR RRARRANEs
(malignant) astrocytoma), malignant glioma, ependymoma, oligodenglioma, meningioma, |
cranioph W&}Mﬁﬁ%é%ﬁé?%ﬂﬁTW@%@,@uﬁ%eﬁ@ﬁ%mﬂﬁw@%ﬁ?d%dermm
tumors, vigeRtpPaimayanddy pailatamiciglommg, ansigiablastamaireastieanganseaehiah.
adenomag/carcinoids, carcinoid tumor (e.g hgastroint,estingfl;c'arfcinoid tumq‘gggaécinoma of unknown

primary, ceiitFAFiTaI60 SRES LR AN AITBTT UEE 0TS S L L L AR EF USBIO PE SRR ERITER M B ronic

myeloprofifexativercisareler anéridame ighcanaers(mg. joxieitpehaa neee)epelitymdmdpesophageal
cancer, Ewings il of umore. exe.cancer (8- INtaocuiardicianema and retinoblasiomay.
gallbladde car?’cer, gastric st%maco) ncer, gastromt%stlna carcmoid umo ) gag rointestinal stromal
tumor (Glisdgages thecetltbrhor pleaparextincrahidle wx tkagendeial Ve igs)l. gbdeatiothal trophoblastic
tumor, head and neck cancer, hepatocellular (liver) cancer (e.g., hepatic carcinoma and heptoma),
hypopharwﬁﬁgk&gncer, islet cell carcinoma (endocrine pancreas), laryngeal cancer, laryngeal cancer,

'EUkemiaaé'@c@ d oral Wity AR H AL RLEANSREC VS SR oA LARCRIILS Shd WiBplicable to
2008/109163PCT/US2008/003096 small céll lung cancer, non-small cell lung cancer, adenocarcinoma

of the luNELTERSSEINARDINS HRHHEI A B tRECRIRY AlyARIREidsdbpraasrsieh! spmpRUHRDS
meduIIobM@ng}g@mﬂ@nm@m&ﬁ%qmmmastaﬂc squamous neck cancer, mouth cancer,
multiple endocrine neoplasia syndrome, myelodysplastic syndromes

3

myelodysi8ic/my el BB riSHRR AR BN s B B P ES R APRARYS A S A Alcsiivaidves Ard A atlipfryngeal
cancer, ngigrphiagiomemeaupesdacd ne kasscal] Grphalyogealtarkeraayaimds aneanés.g., ovarian
epithelial cancer, ovaria germ cell.tumor ovarian low ma;%j‘glnant oftential %umo‘rg, ancreatic cancer,

parathyro’i ‘%ﬁc%(},epsén‘m E'ERAP é%lr‘%%errég?%%uﬁlgri%ﬁ%%, ﬁgr%eg%rgpggn%eﬁa e%%ﬁrd?ntgcytoma,
pineoblaﬁﬂmﬁ@nﬁeﬂiqs@maréaﬂpsimmiaau Destadennal twipitu@a@p;hmwppieuﬂﬁptdmonary
blastoma,ympliome, RHma SERabie e SYslemmRhamadmicodliomal. pUienar:
lymphangidmyomatosis, rectal cancer, renal cancer, rer?/al pelvis and ureter cancer (transitional cell
cancer), .Mamﬁmmmaémﬁ@fyagmﬂcbammh@mﬁmﬁc@X@@@ﬁ@iﬂﬁfﬁél&ﬁkﬁ mgABXFinsuamous
cell carcinania), melanamaepd Metht calboarpinrm Alpamalines ios canesherdiampus el cancer,

testicular cancer, throat cancer, thymoma and thymic carcinoma, tfclf/roid cancer, tuberous sclerosis,
urethral ch#ebARIgiRBY EnrBercaigR AlcaReeIPhoTHIAni8Er eatas g dtiteass ety niprispretitBeative
disorder (Rld:DhrabhiosiH YRARUI R OIS i eI NEERhAK AT I9 SRR B HEMASUCh as that

associated with brain tumors), and Meigsl syndrome.
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[00691In some embodiments, there are provided methods of treating cancer in an individual by
administering to the individual (e.g., a human) an effective amount of a composition comprising
nanoparticles comprising rapamycin or a derivative thereof and a carrier protein (e.g., albumin),
wherein the ¥4 /i’é’%lgi'/mphoid neoplasm (e.g., lymphoma). In some en%’SJéﬁﬁ?éﬂﬁg@Pﬁfi%fre are
provided methods of treating cancer in an individual by administering to the individual (e.g., a human)
an effective amount of a composition comprising nanoparticles comprising a rapamycin and an
albumin, phvspsioryhsicantéR S b iphpheiR Bdofdamdrlimg. inhrthshonwiefO0XORA sdroe lslbodiments

the 'ymph8%§1%?§l€§%ﬁ§t9 vb’&p%?éﬁl}iﬁ @e?}é%ﬁ(@s%%?é@ﬁﬁh %ﬁ%@%@ﬁ%@d&%ﬁé@%&%%&% include,

but are not limited t, precursor B-cell neoplasms (e.g., precurs lymphoblastic

leukemiaysysHaERainhHRth Brshindu Rdcaniipbpragriemiecg!] BrewthcHbifidsigrrpeISHic

eukemialpeal PRI Eulcemiplaaluroaleeyc MRS ErIALLTRDgEY (SL) NHL) |

ymphoplasmacytoid lymphoma/immunocytoma, mantel cell lymphoma, follicle center lymphoma,
follicular W%ﬁéﬁ&?@?@),P@Y@P@&éegfaﬁféé?els(%]ﬁ?é{ﬂgfeﬂf CRIPATsHEPERRETT 2 AdiES §8 WBAYIAI (large cell)

wod220%;1@%&1;@@Pﬁﬁéfﬁg@@ﬁ{mﬁgﬁﬁngﬁ&@mwﬁtﬁ@geaa%@ﬁgmlrmﬁrﬁ?mkba@lll type), low
graae/rollicujar non-mnQa Ih'S, ympnhoma | ,_mterme late grade/follicular marginal zone
B-cell |ymtalmaseér&l,bé%ﬁa%&9@sﬁ@a, RER gﬂf!%ﬁ%é?%m@% &s%%?&wfaﬁ?lz@é}e

+1-
monocytalerB:aBlsyf, rapimmeimanginabnene hysapkiatilar (€ ¢ ogttaVifbusnyoplateyeapndaily cell
Ieukemia,g smac Iorl;]a/rg]gasma elkral}/elognam elom ang ml{ut:ﬁle mg/elomazl, (iliffuseelarge B-cell
Iymphom% Oéprﬁ ArPRSESS 1%5'(} yﬁiictjrlizcce ffmp %rlﬁg,ﬁ e?%e%%%%ré e*diftuse NHL,
Burkitt's lgmbdhbmentsidie-granteyBirc dHrdympledrmaatBerititbiiue ahighf  G2de20htn 30%hKEYc $0BK., high

grade ly IGNHLy A Il -C I ‘ j e Tfelated
A oty e L A b L S o
neop!asn"ﬂ(e e Iyﬁapthmwaﬁ_ls aumbelltéwar@mp%ﬁta%i_\m MK grelvietttasi tEransplssobT acell and/or
putative Nﬁ?}ﬁﬁu&f? QRIASES. Ekcéigﬁré%ﬁ A G DI PIE0LE6Y, 366 BEORIAST) GRCYHBRr

T-lymphoblastic lymphoma/leukemia) and peripheral T-cell and NK-cell neoplasms (e.qg., T-cell chronic
lymphocy$e*fedRemidfireryfpHoelthe eekesppadmedirsrgess radstd iy ihsrearenawésia (LGL) (e.g.,
T-cell type:gaidiRidNKreelepalyGd[RReRuS Jaeitivenphama e yisRsis ) geites/ Sarary

syndrome), primary T-cell lymphomas unspecified (e.q., cytological categories (e.g., medium-sjzed
ool e SHBERC AACF TR LAIBE i oAl BRI BT LG B A S EATERS el
lymphomas atirstib Cuteneesfannisliti dnctdhiyumphomaldanyivioeenaroblastizsigelidgmphoma
(L) e CEbmRlens sl el e e o T LR
types), an®@as6eldrge-ael fy nmipnamodinausd MEMIGRI SSIkE) RIQD! 3HR Sona B oRlimBRlS Theatydnphoid
neoplasr‘rbggigﬂlllym&homa) is Hodgkin's

[0045] Unless clearly indicated otherwise, “an individual” as used herein intends a

mammal, including but not limited to a primate, human, bovine, horse, feline, canine, or rodent.

[0046] As used herein, “treatment™ or “treating” is an approach for obtaining beneficial or

desired results including clinical results. For purposes of this invention, beneficial or desired

clinical results include, but are not limited to, one or more of the following: decreasing one more

symptoms resulting from the disease, diminishing the extent of the disease, stabilizing the

_disease (e.g., preventing or delaying the worsening of the disease), preventing or delaying the

spread {e.g., metastasis) of the disease, preventing or delaying the occurrence or recurrence of

the disease, delay or slowing the progression of the disease, ameliorating the disease state,

providing a remission (whether partial or total) of the disease, decreasing the dose of one or

more other medications required to treat the disease, delaying the progression of the disease,

increasing the quality of life, and/or prolonging survival. In some embodiments, the composition
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disease. For example, the Hodgkin's disease may be lymphocyte predominance, nodular sclerosis,
mixed cellularity, lymphocyte depletion, and/or lymphocyte-rich. [0073]In some embodiments, there
are provided methods of treating cancer in an individual by administering to the individual (e.g., a
human) an &HeetiE! &S unt of a composition comprising nanoparticles cofnpfistIgs A ycin or a
derivative thereof and a carrier protein (e.g., aloumin), wherein the cancer is leukemia. In some
embodiments, there are provided methods of treating cancer in an individual by administering to the
individuak¢dugesathusmanaof effe ctivedamynnitofa ssopasitientccamprsmghimsprrtidiescomprising a

rapamycin.a ing tei is | i3, In i the leukemia is
chronic \XPC%; ;6@‘%%?%%2%%%%/%%@%EE@%%Q&%%%S%%%%%%@mia include, but
are not linntesspondingsinptgel o yhic Jafgeamblocypicdico kesatinseheo panpaefbipeho gsrgprpafiviemic
lymphocyjig | [ . ipadi eukamiad | pleg of
e e b e o A R
leukemiaresegton i prdejtisitalkersravarre ot caagerydibepiethedr o the (@ niRpCoREgkate any

promyelogylie, MYRIGNABACYGMAreR¢igeand erythroleukemia). 100741In some embodiments, there
are provided methods of treating cancer with compositions comprising nanoparticles comprising

rapamycitPB#H derivAtivisethbrEonaris'axiasridborsrsianag! alisanar) Mty Siaiedinter Nofiquid
tumor or RIaSA)IGHIN2 aHA S M SRCIREHN R R QipsddeH mrlhpdarobdreptirgiggncer in an

individual by admjnijstering to the individual (e.g,, a human) an effective,amount of a compasition
comprisingEaRdPAIREE R Btgﬁﬁﬁﬁﬁgﬁlubs%ﬁ?ﬂa?ﬂamm, P{é‘?‘é%ﬂgﬂ@%gﬁ%fgﬂg‘g Tquid tumor
or plasmaeydenna HHaskibeytonte ine)udesibehiongglifitent telagyelameefféyelamanipabsdes, but is not
limited to, an extramedul lasmacytoma olitar loma, and multiple myeloma. In some
embodim%rr?t\'sér)t l%npﬁ%srﬁ?g grﬁévf(s% r%yu(?ﬁﬁfeh%?eel‘(’)e%é%(% %ﬁ?ﬁésggn%%rﬁg%lﬁngﬁ %),(sthere are
provided deethagsiscof trestitgrdaraeeimdnhirtdiddoss foy ity stbdisepto derdlogivichiab @gyvea human)

an effectiyG@RANDLAY A compRsiiar cammsieananaTloles FamPYang IARBMUEIRB6A dsaive

thereof and a carrier protein (e.g., albumin), wherein the cancer is multiple myeloma.’ In some
embodimesing treree sl phovideemnetiiorsast oy basrsbprrrhni¢abisdiagl ByizpiprietEaalyto the

Individual(g, g5 2.0 HIBAMY, 38 &%%éy@mye&@@pm%me&mméiumgam&ﬂs&mprising a

rapamycin and an albumin, wherein the cancer is multiple myeloma. Examples of multiple myeloma
include, BUChAS FOtINMRBYSIE] G R MBRMANESHYa P& R P RIwe BRYS gD R 8lVESMa, IgE

multiple myeglema, Rog-AQRSEHAANY B HRRIMYRIGMAIRN Sands RRaesdipartsntberaatttgpiesmyeloma
is IgG multiple myeloma. In some embodiments, the multiple myeloma is IgA multiple myeloma. In

some emBYufiiEhts, the multiple myeloma is a smoldering or indolent multiple myeloma. In some
embodimpgssthe mukipdedhyalpinaniSaprotfeissivedmil iiple myeidnd Wwhesarmeeknbotimenisgmultiple

myeloma may be resistant tp,a drug, such as, but not limited to, bortezomib, dexamethasone (Dex-),
doxorbrHTEos B D A (L P (ST e B S e IO o RIS Bb & human
who has aayenigspimretibruitbiiodiseaseqlyimrampthis reatssodi atethavishienulptehergeloivd (slg’, ras,

PfT EN, R MELRHR TR NN M 23013 N B 0 AL RONOLH 8% QG BFHIRre extra copies
ora

parameters that correlate with development of cancer, which are described herein. An individual
having one or more of these risk factors has a higher probability of developing cancer than an
individual without these risk factor(s).

[0049] “Adjuvant setting” refers to a clinical setting in which an individual has had a
history of cancer, and generally (but not necessarily) been responsive to therapy, which includes,
but is not limited to, surgery (e.g., surgical resection), radiotherapy, and chemotherapy.
However, because of their history of the cancer, these individuals are considered at risk of
development of the disease. Treatment or administration in the “adjuvant setting” refersto a

subsequent mode of treatment. The degree of risk (e.g., when an individual in the adjuvant

15



WO 2008/109163PCT/US2008/003096 gene associated with multiple myeloma. In some
embodiments, the individual has a ras or PTEN mutation. In some embodiments, the cancer cells are
dependent on an mTOR pathway to translate one or more mRNAS. In some embodiments, the cancer
cells are not3p4&%8 Synthesizing mRNAs by an mTOR-independent patitay #¥stie
embodiments, the cancer cells have decreased or no PTEN activity or have decreased or no
expression of PTEN compared to non-cancerous cells. In some embodiments, the cancer cells have
increasedsikTE Harisidard/es xighedsiorPEolppaiel tesrsndsatnrasy seis el IfacToRs7PRRt S5H3EY the

embodimgnis, therg-a4e Rrevided metagds of treating cancer in an individual by administering to the
individual (e.g., a human) an effective amount of a composition comprising nanoparticles of rapamycin
ora deridgﬂéilthere‘élﬂswdi@wmﬁmg’{éﬁf(@&,aaﬂhamhi?wa%e@iwm@iéaﬁe&i#@%@mm r.In
some emhadignsRithetPRIRBFRIPRAUMIRdHRIaE0ds of treating cancer in an individual by administering to

the individual (e.g., a human) an effective amount of a composition comprising nanoparticles
comprising’2} pam%ﬁ%ﬁ&gﬁlﬁiﬁ¥mﬁ¥f3\ﬁﬂ%‘f€éﬁ by @gﬁgé’,ﬁfg@%ﬁ%’r?@,ﬂb?ﬁmc "Ebodiments,
the solid tompsundltidemdudtisanikiiadtetidn, agreneadsmedisiiuingmeasesiticl asdibrakdsgoma,
myxosarcoma, liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma,
endotheli6¥4icoma, lymphangiosarcoma, lymphangioendotheliosarcoma, Kaposi's sarcoma, soft
tissue saf60823, uterireusattendmdsyfavidnnatinesetagtibimajcEwiadistimoptclmypobadtoma,
habdomyQeREEam: COIRMCRIT MR, ARV E AU ANE RSP LANGRT. CYRNAN FANSSBIGR AC
cancer, squar%ous cell carcino a, ba al cell carcinoma, adenocarcinoma, ‘sweat gland carcinoma,
sebaceowsilandcoadcimonre, (eabillatjetiarsisersy papiienyoernsehic rasrigseib taa disatagcinoma,
medullary carcinomeare DERRRBOGRIG GRIANAMANLEN Al SelhATARATA RERHATRRA Wil d1eticarcinoma,

choriocarcinoma, seminoma, embryonal carcinoma, Wilms tumor, cervical cancer, testicular tumor,

lung carcheprnaurdinsledas RiTHiBIEMOMR BRttas ehriformaceprReliantarGiBen ScYIakalY:

astrocytogiau Madstiob|3siaman ssaniP nRABME RN R NAVEAFR RINCAREN. gmanpiasiema,
acoustic neuroma, oligodendroglioma, menangioma, melanoma, neuroblastoma %r;g(retinoblastoma.

[0078]AcEBFdR N TP R eI B RS ATB ARSI HPE IR FRER SRS %\“tﬁ‘r‘éi & ¥Fan
individuakbyhpelmiRisiediogiteihaibreivigeal (e.9., a human) an effective amount of a composition

comprisi oparticles compgising rapamygin or a derivative thereof and a.carrier protein (e.g.,
albumin)qmﬁlein the"CARERr %r Félagt%%%%%tr. rfeélc)grsnseucehm o?ﬁnn%eorﬁ%,c &meggsgﬁgnp@(;%%ed a method of
treating biieasparanies that anrnuivichaghhny cidmir stetirgite therdnfiarid aalavikd protein), first therapy,
2008/109163PCT/US2008/0 6 (e. man) an effect QURt 9 omnositiensamprising
nanopartiscﬁ%%nfﬁaﬂtetéﬁﬁfp%saecrgﬁf%r%#g# glrgégéle’rﬁgtlc\%g %hé?g%%%tr%nan gﬁbé r%ﬁ In some eﬁ%og iments,
the breastrchtveérify, shohldhapdlorsinstisargaeniberapetistimheadrathedmendisdae of theeast cancer,

stage IV Breas6aucallaqally Advancea ARk KRR e IAGR IAG 6PN CaRRRY HERAS! dangs 0

remission, breast cancer in an adjuvant setting, or breast cancer in a neoad&gvant setting. In some

specific emPodirreyes, ircpreba hemeeis s Hbsadies srmersirr (1H) dBhe BRI there are

provided mgtheds af fieAtiag et advancadisiagaieh spmpRPhmenisyiherpae provided
methods of treating breast cancer (which may be HER2 posjti_ve or HER2 negativge%, _inc_Iuding, for
example, SRIVARCEMDFELESE 2R SEF ITRRIK Y\ BT RR RIS AT ARAPA R hREAE L AX D e R

metastatig/ifgagicaneeicdnsomaanhotinenisuther jadivstyalimalide ohumasudodizoagene,

genetic mutation, or polymorphism assqciated with breast cancey. (e.q., BRCA |, BRCAZ, ATM,
e e SR e e B R R
copies of argéinea(e.pullziee kssonrendxtralelapiescofitheid eRIYpenerastooated with breast cancer. In

some emppiien s e el AR A RRGR SPGB ARG R AR HRALRPRUBHANL G, Preast
cancer population) baseénon a hormone ‘receptor s%atus of patients having tumor tissue not eflz ressing
both ER amgdrgfnatichdtieninisieangneoun Mﬁe@p@p@ﬂwmmw Amou rﬂ?@h‘easedhﬁ?position
comprising pAIPBALIIES 5&@%&1@&&9&%@@&%%@8@?&(&6&1Bdsﬁéiflé‘élq bGETHEY BEI@R (€.9-,

albumin) 100791In some embodiments, there are provided methods of treating caricer in an individual
by admini2@&irf§ e #0&intivie 687¢e78”a F TR Y al SHSEhS GriouReBTdCdin FOERERTBAprising
nanopartiglgs, omPHsNSFARRMNENRI 8 Jefivaliverdhareatandir camiesudiete & & «RRHRIR b,

wherein the cancer is a renal cell carcinoma ( also called kidney cancer, renal adenocarcinoma, or
hypernepfRBtRyd P B OEFABORAAB AL Yk e atkepBRIERi TETRTIYIBS thedfiriineshicetapgard
administering to the individual (e.g., a human) an effective amount of a composition comprising
nanoparticles comprising an albumin, wherein the cancer is a renal cell carcinoma. In some
embodiments, the renal cell carcinoma is an adenodércinoma. In some embodiments, the renal cell
carcinoma is a clear cell renal cell carcinoma, papillary renal cell carcinoma (also called chromophilic
renal cell carcinoma), chromophobe renal cell carcinoma, collecting duct renal cell carcinoma, granular
renal cell carcinoma, mixed granular renal cell carcinoma, renal angiomyolipomas, or spindle renal cell

carcinoma. In some embodiments, the individual may be a human who has a gene, genetic mutation,
or nolhvvimornhiem acenciatead with renal call carcinoma (e a \/Hl T<C I T<C?2 CILIL2 M<H?2 MI H1



WO 2008/109163PCT/US2008/003096 a, TGF-P1, [OF-I, IGF-1R, AKT, and/or PTEN) or has one or
more extra copies of a gene associated with renal cell carcinoma. In some embodiments, the renal cell
carcinoma is associated with (1) von Hippel-Lindau (VHL) syndrome, (2) hereditary papillary renal
carcinoma (MBREP/ 18 fdmilial renal oncocytoma (FRO) associated with BFCASHIFEESyndrome
(BHDS), or (4) hereditary renal carcinoma (FRC). There are provided methods of treating renal cell
carcinoma at any of the four stages, I, Il, lll, or IV, according to the American Joint Committee on
Cancer (AXTOyseaging woliosnpsonibemigsdindemithisetientisuell caieividmasid BtagéV renal cell
carcinom Q%%Mﬁmg@' %?amﬁ{aﬁ ﬂ@d@fs?\@fjﬁ&ﬁﬁﬁrt@%?gpf treating cancer in an

[ I

individual’ by administering to the individual (e.g., a human) an effective amount of a composition
comprisind ¥ opartibreis eepisirad dn Hiratry e sHacaraaRh a1e Pa i Be AFHRPIB IS (€.,
albumin), feneindhe.canaepie Mesialigycanaefuile SRMEHRMb AN thaimaieepapotiedynethods of

treating cancer by administering to the individual (e.g., a human) an effective amount of a composition
comprisirfg R EpARRIBSRBMRS RS RIS ah BRI B SRS TP EEERS Bfostate
cancer. IngameHMhadimerttithRiRsiaie Carces dsaposirnasarcanapdmpamandmbadiaents, the
prostate cancer.is a sarcoma nefgro%ndocrin,e tum%r, small cell capcer, ductal_canc% or a lymphoma.
There ard BT S R F8RE 5 SRR B VG RER AT aCF 5 AR Bt the S SaPARRIoR KitkorE & p,
accordingriorthethle weth stagiegaydiembéncaimbrembedimbats, itheprostat® icancepisstage. A, prostate
cancer (The gancer,cannot be felt during a rectal.exam.). In e emhodiments, t rostate cancer is
ctage B P e AL B AL R e SroR e e MR R Cor
rectal exaruenitalfoumamikcadiopsydhatioddnesbertiysemt andiffeRaArteved §f In some
embodimegts, (e RIS LANGHL IS RIR0S £ LISIAHE. GADSRIATIRS SROGRH AR SPRAdRHIRIARIbe

prostate to nearby tissues.). In some embodiments, the prostate cancer is stage D prostate cancer. In

some emboédmeantiithe frostempaned maypBubeidhsgesind dpsncthepidardBaRE ¢AIPC). In

some e_mp&ﬁiéaﬁai@, Ui RIeRiBle FANCEIMA RO PPALRS Jepgrdenkipsiate cancer. In some
embodiments, the prostate cancer may be refractory to hormone therapy. In some embodiments, the

prostate d4A%&F maybetiempeaisally FERSENSIIOHBTIIRES IRERHYOINSHAC URISSHIAES: the
individualmaphe ddlumasonpe Rasae e genatic/miatione o Ralymatmhisrotass o st erkwish,
prostate cance é%g RNASEL/QPC.L LAC2/HPC?2, SR-A/!\(&S‘RL HE %;HBRCAZ, PON1, 0001,
MIC-I, TLE4® ‘51 PETER) BIRAEBIE BFHBY S BRI RbI LS A i B B HRA AR 1o %ate
cancer. Q. 20086109 i3 hHity 5200308300 6tARIN8ikL thsaaverambl dineiniRdher edrerprovided
ingy0;the Individa (.9, 2 lman) an

methods of treatinsg %ancer nPan iﬂdividual by a mir}istelr
. s%mogajtca{n 0 canceréj FOT therapeutic use, benelicia IO ﬁg ec&
effective a nt'of'a compasition comprising nanoparticles comprising rapamytirtor a derivdtive

thereof amaiaocranier protemnieesyiling fnim), thidiseasdlibicatnoeici, sty bmicendlnrdsireienabodiments,
there are provided.r ' : [nister indivi . 8 human) an
etrective A B albumin,
wherein tHeveinmseens dfithy dincass. inrmaaveccheoodiite afditheldherserutiyung Gancheidiscasn-small cell
lung Canc@&%@ﬁk@e FRQBPRRL NGk R hieeR YL A NAL RULd tenlarisigetearsinoma (e.q.,

large-cell neuroendocrine carcinoma, combined large-cell neuroendocrine carcinoma, basaloid
carcinomanRRe S eIo AR CBRRARES CR AT BBIUSFBSRAT CaRtPIargg8sHEaYlfdma with
rhabdoid EMype), adenocarcinomaacinar, papillary (e.g., bronchioloalveolar carcinoma,
nonmucinous, mucinous, mixed mucinoys and nonmugingus and indetermipate cell type), solid
adenocarli8fa with mBRORIARBHEUX RS RIS & SHBR AL AN Qe FORRS Fe{4i8-
adenocargiemationiainausitelkidpdenacarciribhativitinees fybaderiocareiaam i Sigreiring
adenocarcinoma, and clear cell g.depoc%%cinoma neurt'(%endocrirge Iun(gltu%orsé an so#amous cell
carcinomée(:é’. .,thﬁﬁPétr?f, 2 fear 2o "Smalt EaN. Sand%%‘sa?o%?.vfﬁl Some embodiments, theNStLe may
be, according: tixflidMyolassificafionsea strgedntimstardg ionmrynilimdu)! avbtagecephble (@adianal
lymph nodgs). of ad%%%%% %%E?%Pé%ﬁﬂ%@%%%@é‘ﬁém@héﬁ%‘% §£Q§i’9&’l@%ﬂ§m§]§cﬂé‘,@9 Sar'é‘s%ﬁlEs'S a
carcinoid ‘(Ytyplca or atypical), adenosquamous carcinoma, cylindroma, or carcinoma ofthe Sa ivary
gland (e.gudoermithingstig careiisma dermskoepieringdig seueiioaid) tiesdissaserapddimvéradhehe lung
cancer is g CarGiAR AR plcormerRAi SRERMAAIHLRURIMBALR RISTHAN S A rRayFipemas with
spindle and/or giant cells, spindle cell carcinoma, giant cell carcinoma, carcinosarcoma, or pulmonary
blastoma). In some embodiments, the cancer is small cell lung cancer (SCLC; also called oat cell
carcinoma). The small cell lung cancer may be limited-stage, extensive stage or reoccurent small cell
lung cancer. In some embodiments, the individual may be a human who has a gene, genetic mutation,
or polymorphism suspected or shown to be associatet with lung cancer (e.g., SASH1, LATS |, IGF2R,
PARK2, KRAS, PTEN, ICras2, /Crag, Pas | , ERCC I, XPD, IL8RA, EGFR, al-AD, EPHX, MMP |,
MMP2, MMP3, MMP12, IL113, RAS, ancUor AKT) or has one or more extra copies of a gene
associated with lung cancer. [0082]In some embodiments, there are provided methods of treating
cancer in an individual by administering to the individual (e.g., a human) an effective amount of a



WO 2008/109163PCT/US2008/003096 composition comprising nanoparticles comprising rapamycin
or a derivative thereof and a carrier protein (e.g., aloumin), wherein the cancer is brain cancer. In
some embodiments, there are provided methods of treating cancer by administering to the individual
(e.g.,a hum‘ﬁr% WEetve amount of a composition comprising nanoparﬁE@g%(? f?ﬂ%‘fﬁ@ a
rapamycin and an albumin, wherein the cancer is brain cancer. In some embodiments, the brain
cancer is glioma, brain stem glioma, cerebellar or cerebral astrocytoma (e.g., pilocytic astrocytoma,
diffuse asirsastotsesommplisapinstiendiaijymedipEresiemica) RhRIRIHRGH RFePAHS JEHAGHBWR,
oligodeng@g@@p%@meg@piopharyngioma, haemangioblastomas, medulloblastoma,
supratentorial primitive neuroectodermal tumors, visual pathway and hypothalaméci:gtglioma, or

glioblastdAf8in somehefaBBdFRnEnauIAdR HaHRErTs gaBRSISHRI (eanediatrdish thsta

multiformg @k @dedeasiiasiemabita annae AP ol mps sthe glietlasieadsaradintiomneesigiant. In
some embodiments, the glioblastoma is radia ion-?iensitiveﬁﬁ(?ome mbodimepts, t?ﬁgggoblas oma

may be iffARaRRFIAP TRLYR e SERRSHIMBINS 8Bi48% s%’&ﬁrit’é‘r’ﬁkﬂ”?&l. i588iments,
the indivightahmhaehgiashmainwitdiab sngane . ganetibafiitatian secqua yinerphismeaseociated with
brain cancer (e.g,,.glioblastoma) (e.q., NRP/B, MAGE-EI, MMACI-EI, PTEN, LOH, p53, MDM2, DCC,
Trers, R LR PRI P ASTIOT BT o R o 0 S SAra e of
gene asstherated writh rpircanoepdeidonglielglastbrsia)¢eapy, MoV 2o BEERicarddPDERE). [00831In
some em| gdiments there are r%\,f/ided me ﬂg&a of treating cancer in an individual by administering to

T I'ﬁl %IS ¢ontained 1n ano ?I‘ comepo s .- .. .
the individua .J., a human) an efrective amou tofa composition comprising nanopartlcles

comprisid§®&amyciksoseddwrisiatithe tieare Sfeanentiad adieinprioati (enyan Bty fwsidheiannandancer
is melanqma,, Insame embadipents,heie rerrovided methods otiliealing ca0cer B administering

to the individual (e.g.,”a human) an effective amount of a composition comprising nanoEarticIes

comprisirfgetdfanmyeies anglass ansuerihenshere e é8nderi8. PbI&Rops gD BANE S riber the
em bOdi%ﬁh@?@ﬂ? renPrviderinmatbeds bl aating sareast: . andnalividualsbyoadnngisiasingto the

individual (e.g., a human) an effective amount of a composition comprising nangparticles comprising
rapamycifPBREEH STRAARERIBPSHECR LAY SPEHERT EORY2 BB dRHRS, SR Sifl tHE CAREE 4875 Varian
cancer. Ijigome embodiments, there are provided methods of treating cancer by administering to the
individual (e.q., a human) an effectivg, amount of a composition comprising nanoparticles comprising a
rapamycihgi?%l an alghﬁf)lmﬁé%?ﬁlfhée Eérﬁégrp%g&%ﬁ ﬁsc%'rP@el?[frfﬁ%gréne e“rlr?ba(%%?rsn%?n 1sl?}?ﬁ“‘lé ancer is
ovarian \#!120i08/t0PkG3RCT AiS2R68/)03086repithe imlesancerakcked) planpovanadiépiheliabcancer
histological. classifications, include: serous cystomas (e.9., serous benign cystadenom rous
cystaden%%&assaﬁl mbrg'lf%?ﬁ?r?éeagﬁfvﬁ?/noﬁﬁgoeﬁ;[ Séﬁ?ﬁcﬁ@a%#t? uc ea?ag)é)ér%oarnm%ﬁ%%gs%ﬁltewith no
infiltrativepdiysterdtieehgsdwiin, ropdidiesLisaoysisid enby amtinemias), musiiogsieystemple,(digilfidicinous

benian cYsiad aliamAsy IIUAgisiasenemas U RIRl ARG SRl of e sthelial cells and

nuclear abnormalit with"no infiltrative destructive growth, or mucinous cystadenocarcinomas),
endometrigidinuABeS (. glodHgaRIEbIE BRHIe € YSI8 Nedbira RSt femssreRitnasloRRREdRTg activity of
the epithliatgalis.and BHEleRr Ahngymaliies-hub with nadniikating destiprliva-ghanin9henery)etrioid

adenocarcinomas), clear cell (mesonepliroid) tumors (e.g., begin clear cell tumors, clear cell tumors
with proliféfatifty HEkdty Ber B FRSIRICENR R fifcth BB RSP RAS BLRSHIBSTRE M Bfive
destructivagramiibeusiaar cell sutataglenpgansinpmas ackassiedtmorsitia carpehbsatotted to
one of the above groups, or gith,er malignant ngor , In various em%%iime ts, the oiarian epithelial
cancer is o8N TBIEATE AR o 15 AR DY R IR ARSI QLR L TR G stage
A, 1B, esrHiC hroteiiage: Béstnisaiterembodiments, the individual may be a human who has a gene,
genetic myfaien, or polymorRhism associaled ih ovarian cancel (6.0, BREA LOLBREAR or has
one or more extra copie€s of a gene SSSOCIABA With ovanan cancer fén.g., oné or more extra copies of
the HERArgemengl@aB5Jresorperanbogdimentsighmdan pervisnang vheigrogehmicelk tammarrExemplary
o0 SRR (AL S5 aRT RGNS Sr LA CElLIRORS (6 G AoARUBLRIS tumors

such as hepat0| or Intesti umors, em nal carcinomas, o yempryomas, cnoriocarcinomas,

teratomasyays fived forthetathorsh merparoreratdrade! lreinantameradralamebnmature teratomas,
solid teralQmas.iaH G¥HE K5 TRSAR JorB MR YRS RUGHAR AR SYRIG IerRigMRS. and

dermoid cysts with malignant transformation). Some teratomas are monodermal and highly
specializ&€@MRsHIQE sradminsigs atksiadyivalndibnois S abrehHidiold Bisrsrss &ngnisirighant
neuroectodermal and ependymomas). In some embodiments, the ovarian germ cell tumor is stage |
(e.g., stage IA, IB, or IC), stage Il (e.g., stage llA, JIB, or IIC), stage lll (e.g., stage IlIA, IlIB, or IlIC), or
stage IV. 18



[0086]In some embodiments, there are provided methods of treating cancer in an individual by
administering to the individual (e.g., a human) an effective amount of a composition comprising
nanoparticles comprising rapamycin or a derivative thereof and a carrier protein (e.g., alboumin),
wherein the WAt 9% Neuroendocrine cancer. In some embodiments, \REI/US2008/003096
2008/109163PCT/US2008/003096 the individual may be a human who has a gene, genetic mutation,
or polymorphism associated with neuroendocrine cancer (e.g., TSC1, TSC2, IGF-1, IGF-1R, and/or
VHL) or @smﬁms&m&mﬁﬂmﬁo@tﬂéﬁeﬂ(@ﬁmmﬁmoi»mdl\mthmmhn&)@mm eamipsic [0087]In some
embodimens, {ereare, provied melnndsef dealing.canceninan Ndiidiahby admunisisrinesto the
|nd|V|duaIc?e n)gén effective amount of a compo Stion compr|5| g nanoparticles’comprising

rapamycitp %é%%ﬂvmﬂmn@ﬁmf@wmrpb@&gﬂw@ argldesaiibedind/efrSthe ERA¢aicolon

cancer. "h?e%’%%@)@@é@'%@ﬁstﬁééﬂs?'ﬂ{%%@%B? ARURANWRO hasa.gene, genetic mutation, or
polymorphism associated with colon ¢ancer (e.g., RAS, AKT, PTEN;, PI3K, and/or EGFR) or has one

or more d##62dopies &ﬁ%e%uéﬁbéfﬁté@wﬂﬁf‘éohﬁ @dﬁﬁé@ﬁﬁ%@}l@%@?ﬁ@@?ﬁﬁé@ﬁments there are
provided meihods @freatins ORRRR% IRRNdasivisual nrdmiisistingdr shesingividyak 4 §or 2 human)

an effective amount of a composition co “ci)l‘ISIng nanopartlcles comprlsmgt;%rapamycm or a derivative
thereof aRBMBPCAIRISHEIEHPIE BEreionrinds, WR&rEBlie EXHELP]s SR fINIE P BPSK and/or AKT
activationmhseeme meedinents, the cancer characterized by PI3K and/or AKT activation is HERZ*

breast cancer. chroncm €eno emia, ov n cancey, endgmetrial cgncer, sarcoma,
squamougﬂg‘é—ﬁ carci (‘B{I?T%glﬂe W&%“%?%P&%eeﬁl rFing Efﬁga\?éj%ﬁ%% the cancer is
further charm@wﬂﬁsd1bynédﬁTagaBemmmeahonb{ﬂﬁgahnﬁafmhemmmmmaee@armmrowded

methods of %reailn cancer inan n&hwdual b%%dmml ‘f“”l%to the 'n%':\ﬁ'%’s?er(edgoa m?n) an

i A Sricies Compn
effective amoun compo on comprising nanopartcies comprising rapamycin ra erivative

thereof ardthoraraesipgieinsiengficaits mmindiraliie teidabical aficetsisronsamctiriziockisigletariionp|
overexpression, | SOme SRROAIBEnts, f}!&‘ﬁeﬁm%&'a SRz PR R B Queigxaression is mantle

cell ymphoma or breast cancer. 100901In some embodiments, there are provided methods of treating
cancer inErrmaceutically acceptable carriers or excipients have preferabiy met the required standards of

toxicological and manufacturing testing and/or are included on the Inactive Ingredient Guide
prepared by the U.S. Food and Drug administration.

[0064] As used herein, reference to “not” a value or parameter generally means and
describes “other than” a value or parameter. For example, if a taxane is not administered, it
means an agent other than a taxane is administered.

[0065] Reference to "about" a value or parameter herein includes (and describes)
embodiments that are directed to that value or parameter per se. For example, description
referring to "about X" includes description of "X".

[06066] As used herein and in the appended claims, the singular forms "a," "or," and "the"
include plural referents unless the context clearly dictates otherwise. It is understood that aspect

and embodiments of the invention described herein include “consisting” and/or “consisting

essentially of” aspects and embodiments.

Methods of Treating Cancer

[0067] The invention provides methods of treating cancer in an individual (e.g., human)
comprising administering to the individual an effective amount of a composition comprising
nanoparticles comprising rapamycin or a derivative thereof and a carrier protein (e.g., albumin).

The present invention provides a method of treating cancer in an individual (e.g., human)
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individual by administering to the individual (e.g., a human) an effective amount of a composition
comprising nanoparticles comprising rapamycin or a derivative thereof and a carrier protein (e.g.,
albumin), wherein the cancer is characterized by cMYC overexpression. In some embodiments, the
cancer char%%@ﬂ%bﬂwj’cMYC overexpression is Burkitt lymphoma. 1009?&%“%%%08?%60&ments,
there are provided methods of treating cancer in an individual by administering to the individual (e.g., a
human) an effective amount of a composition comprising nanoparticles comprising rapamycin or a
derivativeshamesnhgadmeigateiere Wdhe ostyided e p i 6820081005896 PROGIIP I M ISR IN),
wherein (e GaRGEIIS ARG Fa by BN B GIRIRRS Ahd Th AP AR ACDRDI RS GRTCE!
characterized by HIF overexpréssion is renal cell carcinoma or Von Hippel-Lindau. In some

embodinkmbitatosdietpi pariedomgdiianaliyHberinerinn roYdein sHte BB FHere are

provided jngthads RiUERIRGCANGERAR andRdhddyalf.ademiisieine iadbedndivisluaiea.ef aphuman)
an effective amount of a composition comprising nanoparticles comprising rapamycin or a derivative

thereof aHE & ReARE HRbISRESES HISURATH OPhEHERr HBEAMARAE YRS A SADRE I AR EY A dlor TSC2
loss. In spmgiesmbediniestanthe GaneepUieneigrizesubyin) 26d Inadaohd Baripiubefolifosclerosis or

pulmonary lymphangiomyomatosis. [00931In some empodiments, there are proyided methods of
treating c%?%@giﬁaﬁﬁ%&%ﬁ%%ﬁ %vgé’é‘.ﬁﬁf&ﬁé egsﬁgotﬂ‘ﬁ#ueﬁﬁ%tﬁ%% 9> ‘ér%eﬁ%ar%ﬁﬁgﬁogﬁé%?ﬁ/e amount
of a compesition ieamprisikgapaneperticies eorapndantriapasmyroinetirteciplvatitiorthiereofand a carrier
protein (e,g., albumin erein the cancer is characterized by a TS 2 my [Qn.

em bodimte}g:ﬁf%‘,))fl’lL{ear e%%gevtr gﬁ%}}gcﬁfgr?ze%f%’y 'I]é orlﬁlqu?a on TS ’@%gﬁgé%méaglg&pr%}a%&%%%lln some
embodimetsotherppie. provided methousrolirdatisgud v gr st encimdicll d&iwlé@mﬁﬂdt@fﬁhg to the
individual (g2 by AtLE Hs%mmea%p&@aﬁggp%@mmmp@§gﬁ%mpgaa%aﬁﬁigompnsung

rapamycin or a derivative thereof and a carrier protein (e.g., albumin), wherein the cancer is
characterdzeetibjion PmEiseeraliv o Rrdirpiden BSHRsRE MITETEMRRCH YEHB AIDBITGES Bf PUN
function..tﬁgﬁgme embodiments, the cancer characterized by a PTEN mutation is glioblastoma,

endometrial cancer, prostate cancer, sarcoma, or breast cancer. . o
(006 xamples of cancers that may be treated by the methods of the invention include,

but are not limited to, adenocortical carcinoma, agnogenic myeloid metaplasia, AIDS-related
cancers (e.g., AIDS-related lymphoma), anal cancer, appendix cancer, astrocytoma (e.&.,
cerebellar and cerebral), basal cell carcinoma, bile duct cancer {(e.g., extrahepatic), bladder
cancer, bone cancer, (osteosarcoma and malignant fibrous histiocytoma), brain tumor (e.g.,
glioma, brain stem glioma, cerebellar or cerebral astrocytoma (e g., pilocytic astrocytoma,
diffuse astrocytoma, anaplastic (malignant) astrocytoma), malignant glioma, ependymoma,
oligodenglioma, meningioma, craniopharyngioma, haemangioblastomas, medulloblastoma,
supratentorial primitive neuroectodermal tumors, visual pathway and hypothalamic glioma, and
glioblastoma), breast cancer, bronchial adenomas/carcinoids, carcinoid tumor (e.g.,
gastrointestinal carcinoid tumor), carcinoma of unknown primary, central nervous system
lymphoma, cervical cancer, colon cancer, colorectal cancer, chronic myeloproliferative
disorders, endometrial cancer (e.g., uterine cancer), ependymoma, esophageal cancer, Ewing's
family of tumors, eye cancer (e.g., intraocular melanoma and retinoblastoma), gallbladder
cancer, gastric (stomach) cancer, gastrointestinal carcinoid tumor, gastrointestinal stromal tumor
(GIST), germ cell tumor, (e.g., extracranial, extragonadal, ovarian), gestational trophoblastic
tumor, head and neck cancer, hepatocellular (liver) cancer (e.g., hepatic carcinoma and
heptoma), hypopharyngeal cancer, islet cell carcinoma (endocrine pancreas), laryngeal cancer,

laryngeal cancer, leukemia, lip and oral cavity cancer, oral cancer, liver cancer, lung cancer (e.g.,
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100951In some embodiments, the methods of treatment providedvhef'ein may also be used to treat a
cancer which is not a solid tumor (i.e., other than a solid tumor). In some embodiments, the methods of
treatment provided herein may also be used to treat a cancer which is not a carcinoma. In some
embodimen®¥ AR¥#HEMBYS of treatment provided herein may also be useBGE HEAtEEHHEer which is
not a sarcoma. In some embodiments, the methods of treatment provided herein may also be used to
treat a cancer which is not a lymphoma. In some embodiments, the methods of treatment provided
herein maynalsochidurgechtodreaimasoaicerl Whighcsiont eddonmarioem@.ef totHenghanl calomeancer). In
some embodiments, the treatment provide e t cancer
aimion s H L e B e, B o
treatmentmeevictbhereintasteyiasydrauseddo CyG 2008t 0SeSPO T IS OBRYOTBOUB Plasita cancer

which is QLR ACHARIEANGBER ATGEL A0CIANRKIRAAANGETiferiNELIRAS QYaHIRD cancer

brain cancer, and/or prostate cancer). 0096]Ariy of the methods of treatment provided herein may be
used to treédfiEY pRfmREARaRbYIARy B chitertsEg et Al cansREnE P e HeréfRtRAarsEbe used to

treat a MeIRIAliG6ARERMERAM CANGA AR AIREMEIAIIa AP AR IBECRAEBATN RO Berfi eRT the

methods of treatment provided herein qr{l?% be used to treat cancer at an advanced stage. Any of the

methods SIH¥aHEATHIVY TR SEERTITAYD RIS RITFESH IR FRRAER AR AR REaU.. Any of
the methads @t liaatnaftiepadrnder simacHe Ased thiediready,stage secblhsiyaaiihe methods

of treatment provided herein may be used to treat cancer jn remission, In some of the embodiments of
any of theS RIS B} BAmH S BRSSO TR HHTING CAMELT Y a0t ELS LR RE PR RIGSER In some
embodiménisbéanypehths metiadsoidie siment prglidec (@ieingHoeneapodmisiprpgressive cancer.

Any of thg methods of trea%ment royided herein ma%\é be useld [o treat cancer subst ptiaslggoref actory

to hormong?ﬁe?‘gﬁiﬁw&n of the rrngf%occ?g%ef’tfgg?}ncen eﬁf‘(g\e/ﬁfeg %girse?r?drﬁ%g/ e Used 1o treat FER-2

positive casiteanseny, dfahii)mmmgm,tsemmerglmd?vmrhdféimm%r b%guseidltmtimrhEE‘(RQ,.negative
cancer. [Q % ol ihe gy ﬂ,srﬂ& élm,esﬂ}d%)éﬂ?e?@QFEQ%&H&Q&/&%&&&%&%HS@E2{2:%1{”0"V'dua'

(e.g., humdn) who has been diagnosed with or is suspected of having cancer. In some embodiments,
the individaaimas bellctnneiatestislaserbier oheoat srrs.Sipom s ed Saoriteeriwitioeanterord some

embodimentsenaiefiviciial May hrve AQUARGEdASaRSMmEEAVRRREXENtWIIHISaaRRy SMED as low

tumor burden. In some embodiments, the individual is at an early stage of a cancer, In some
embodim&AtE RS R abRPER s ralva Alseaistdg d Tob batitnariial dgnsalet BeliEsrsiodinrertiattany of
the methagstOfER3HRARIERIQIHRM ARISIH (HAE JOdiidu@bTBY AN NN Y i6 eRtisalyeOr
otherwise &{rgﬁispos d (e.g., risk f ctorg(o developing.cancer who %gs or.has not been diagnosed with
cancer. Y8k embBditRSHTERASRTAK PREES UGS LBUT AR HO REE 1874EeN 8Bx, race, diet,
history of piiviaus disehatipreigneaief pdicldsdr discasmnganatic:(Rgivbareslitary) £onsiderations,
and environment? exposure. In someagnlbsodimentsﬁ tk}g iggividuals adt risktfor anczr inc(i:lude e.g.,
those havig PErAtOR S I R R 3 SRR SR 128 A2R AN S e iSRS St A Dy
analysis gfrgeneticgr dtocheiehtrearkersafoo8 Aymphthd meplods (efgrdntmpbompjolnded:berein
may be practiced in an.adjuyvant settin 0 treatment pyovi rein.m e
practiced ?rrflcéor%énc’)lgﬁjd\ﬁgﬁigsge%tﬂg} v f.%.‘?t eﬂr}gggh%}g!g%gy g‘%clg%ilegd%&}? g%’%}{ t g%ﬁ%@l@?&ﬁﬁﬁive
therapy. |theddivisid delignerhomany of eiesiecoeuof sleanvi@popiovidetpusuig raagrbeioksd to treat

an comprising a rapamycin and an albumin, wherein the cancer is a lymphoid neoplasm (e.g.,

lymphoma).

{0670} In some embodiments the lymphoid neoplasm (e.g., lymphoma) is a B-cell
neoplasm. Examples of B-cell neoplasms include, but are not limited to, precursor B-cell
neoplasms {e.g., precursor B-lymphoblastic leukemia/lymphoma) and peripheral B-cell
neoplasms (e.g., B-cell chronic lymphocytic leukemia/prolymphocytic leukemia/small
lymphocytic lymphoma (small lymphocytic (SL) NHL), lymphoplasmacytoid
lymphoma/immunocytoma, mantel cell lymphoma, follicle center lymphoma, follicular

lymphoma (e.g., cytologic grades: I (small cell), II (mixed small and large cell), lII (Jarge cell)

21



WO 2008/109163PCT/US2008/003096 individual who has previously been treated. Any of the
methods of treatment provided herein may be used to treat an individual who has not previously been
treated. Any of the methods of treatment provided herein may be used to treat an individual at risk for
developing ¥¥AGE¥S BRI fBS not been diagnosed with cancer. Any of the migtR3E3 W& hent provided
herein may be used as a first line therapy. Any of the methods of treatment provided herein may be

used as a second line therapy. 100991In some embodiments of any of the methods of treatment
provided draveirsubtipeadisiicsnend dnsidisinentliosthallinelivickr)l. Invsonde dolipdaresnd ] adehikane

administgred is At RMANRATIGR Sempeslion:dhs00e cmbesimenis. Hedanapadiseegmposition

comprising rapamycin of a derivative thereof is not administered in conjunction with a taxane. In some

embodime¥itanedeitage MAAbT farsrisEreerty'gid heslitlandenNadeld siget enerosvioiidh the
individuahkﬁ;éﬁ?@%\f&% WERhNLLBIQehehR (@g?@ﬁf{iﬁi&ﬁqmﬁﬂ%@%%mﬂﬂﬁi&m eRREANEIN Or a
Of. n

derivative thereof. In some embodiments, the individual was treated with a tax&g?gbefore eatment
1

begins wRHETHAHGPEY RS RO AGHTRNIIATED K st Ipa AR LI R R GIaRN R ALIEST 'R8F &Sfhiple, the
individualyashbiaie ecoiadky axaneRRe(aiymayeRlaysl wedienmontbenadiyeambetiffuseeatment
begins with a nanoparticle composition compyising rapgmycin_or a derivative thereof. In other
embOdim]éIHi: ﬁlrg??%ﬁ&fﬁ@%%%é%@@%tﬁ%&“%@%@%ﬁ&%ﬁ%b 1’[&%%5?1 Ya nanoparticle
compositianraertpsisio Nkt Angicr ated epivatitaaithis iblof Hipb @ndembddine nis viledeltlVidUal is
treated wjth a taxane rtr ent with a nangparti mposition comprsing: ycin or
derivativegﬁlaé%‘%x%eﬁésgmlna éés@]g}) ?rlizeiFeélitr??g%%?rgr]%%tg? hlﬁéklgrlg(21 vidua isénr}gc\:/rel’g?ggl%eﬁg%v%a taxane after

treatmen{#¥ifiJa nanioparticlentoo positiothe dymprividgrapkmy dinzorienbative thé@@ﬁthtes. In
SOme emgbﬂgtmgﬂfﬁué?ﬁ E&%‘B@ﬁﬁ'ﬁ%&ﬁ&ﬁ%y}ﬁ@%ﬂ%@&Eaﬁ?ﬁ%q\iﬁ%@iﬁ’}ﬁ&%i%%g%ﬁlﬁe?ﬂ%a”e- In

other embodiments, the composition, first therapy, and/or second therapy comprise a taxane. In some

embodimaistaothienfiest tanprerusseio Ak eHarepias @ dnrestEsnn pris@aisblastic awbemadedesyt-SPARC
antibody ¢.g.,gtheL AN SPARN RN Sge Sk ARt SPAR CRIBO iQeIANY of the methods of

treatment provided herein may be used to treat, stabilize, prevent, and/or delay any type or statlge of
cancer. INesbarEaprelymARaTi gl aad lense sl Svrahycatats ukein(i£al 5 85T #6175 g0,
or 85 yea&%e'&dr&:s&m&&m?p@maﬁ&%&@qaremgr@;ﬂwmtwﬁgs, et ibesamagsides/ametiorated or
eliminated. In some embodime i , the size of a turrg‘)r he r%pl%r&%er ofgfancer 8%3% orfgr]l%‘glrowth rate
of & tumoT AT BRSRTRPE [E4E1 ABRE Sy e SUbE 61 RS SIS o EE 5006,
30%, 40%;-/80 %1608k ed 0%di80Yan8054g05%) Oladdd0%], lysehesithblodimehtsutheeancer is delayed
or prevented. Combinatign Therapy, [0101]The present invention alsofeatures methqds for the
treatmenrthP%tgFl%lg?lﬁ ingqggﬂn%/iﬁ? tl Lmﬁ’léﬁ%‘é@? %nc?gru(ﬁﬁg y,l‘lzrﬁl @5??1%05%%% %%}r[llta , a second
therapy usefidifomtnectlagicdicell iyaiswadnidisizieugm thatifdividpiémia, sosmibodiments, the
second therapy. includes sur. [ai ' o :
transplanqgt]%an}j0 ﬁé%%éﬁg%g%?a‘ﬁgﬁéﬁbc%%?ﬁgﬁzggim rg%?ﬁ%iﬁ %%?ep% %ﬁ%ﬁg?%ﬁ?iglst?gsound
therapy, ﬂm@h%@%@@hh(%emamé@:%ﬂé)@ﬁ%&%ﬁﬁg«ﬁbdamscé?
pharmacguiically aceapiatiesatsiifgreof useful for treating cancer). It is understood that reference to
and description of methods of treating cancer above is exemplary and that the description applies

equally tol 8 IncludsspretirarRodinentify Lumebr darePLsIRIn &L SrrtREPHRR) 1s Hodgkin's

disease. For example, the Hodgkin’s disease may be lymphocyte predominance, nodular
sclerosis, mixed cellularity, lymphocyte depletion, and/or lymphocyte-rich.

{0073} In some embodiments, there are provided methods of treating cancer in an
individual by administering to the individual {e.g, a human) an effective amount of a
composition comprising nanoparticles comprising rapamycin or a derivative thereof and a carrier
protein (e.g., albumin), wherein the cancer is leukemia. In some embodiments, there are
provided methods of treating cancer in an individual by administering to the individual (e.g., 2
human) an effective amount of a composition comprising nanoparticles comprising a rapamycin

and an albumin, wherein the cancer is leukemia. In some embodiments, the leukemia is chronic
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©1010211In one such aspect, the invention provides a method of treating cancer in an individual by
administering to the individual an effective amount of a combination of a) a first therapy that includes a
composition comprising nanoparticles that include rapamycin or a derivative thereof and a carrier
protein (e.g.WABMHKIHYHAd b) a second therapy useful for treating cancer AAISBPAEMBYdiments, the
second therapy includes surgery, radiation, gene therapy, immunotherapy, bone marrow
transplantation, stem cell transplantation, hormone therapy, targeted therapy, cryotherapy, ultrasound
therapy, phdtodim&@viotier af yhamédedheniotheleioy tet gre ove loniivdre.corpoundslaseidl for treating

cancer). | ' S, irs S660 ' j : other
emboch e B e e P h s
and/or seswne ehdraliiesntio thelatepisis acaP ARIS ity F&prtes LhAtuSPIRENiMBISHIE, (0465
some emﬁ&qm?t@&%tm%d&vsm)%m&wﬁ?élﬂaﬁ{ﬁ%mf)tm@%aa?@re@%mmglmwﬁing

administering to the individual a) an effective amount of a composition comprising nanoparticles
comprisin§Wk Bt gF BYelorxie doierabr b 2¥aloRIAT oI GocH it D ORI IS effective

amount ofahlegsona eivarshamethgrapeutic agent. In some embodiments, the nanoparticles
comprise rapamycin and an albumin. In some embodiments, the.chemotherapeutic agent is any of
(and in sdMfd Embodifiame E@B%ilé‘&%afﬁ? GFERFLSIS 'éﬁﬁt&wﬁ Siﬁﬁ?g%‘égﬂ‘éeéﬁ'é s (including
nucleosideaipaligsns platiptisinh asecpagads calkpiating agenigcity oo sidericinasainkibitais a
anthracycline antibiotich, vinﬁ alkl idﬁi;mtef some WO 00%{%0919(:)35%‘%9820({)}%/010350%66 inhibitors,
taxanes, RESRISIL S ReU s GCH S NiISHOFS OF BERDMET 5r eQamp%ﬁ%rcép%eS’, modulators
of EGFR ésishimseinkititoes:of FGRRdanekadspié (Edsings)amedul atorsdofifBEGRRdIfamssyitratsferase
inhibitors, . and topeisomerase inhibitors odi [AREH (o} a taxane
(i. e., the ’E:hgrﬁnpééﬁrggﬁ%@i%hae%%g{%géa%eéufg%%%%%tﬁt eﬁr%‘?l%é}gaﬁn%;? %ﬁﬁed drug’ %:%fran%nations
for sequestinbusiog-atipimisiation on sithuhim odiescarl hintstrefion SALFANSRRI L IE8semeipasing a
rapamycip L A deriyalive IRRE el 18 GRRIRE REOHEISS. MBI AR IBOSRMDICH hawdsghanced

anticancer activity when compared with the single components alone, especially combinations that
lead to regtessisRwhEanteleaMarTFUhRe FROMETRE oo Cu i TRE A Mg emp dufeBgents described

herein caphethgagents tiemseMemhanmapruticalbaracceptable salts thereof, and pharmaceutically
acceptable esters thereof, as well as stereocisomers, enantiome% r%cemic mixtures, and the like. The
r8

chemothdf4d&iitic adBriPBI ST RSSO BRH ¢ B HE SRSt HE WH8IFALE PR APmaceutical
compositipRieaiiainingdthmRasHgs) Wwoateinidiel pharmanemicahceffipastionaamgiises a
pharmaceuticallry acceé)table carrier vehiclle, or the like. [01051The c emotther%)euti{c %gent may be
present irf Hboé}ﬁ fgp(ngSWF %?(%Wfé‘,ni%r e sMBodifent ,“f%ereer?g parovf(ij(éa a method
of treatingrasediein antindivy welceompd sing adminidietno yol tneairldividemé apadiretssti te@maeunt of
a composition rising nanoparticles comprisi rapamygin or.a derjvative thereof carrier
orotein (o150 MU A R S B B A S S N S 8.2

comprisiniguatdekst offecttvansharofaaeppotit cyentpmeg Wﬁi@@in%sa@hi% afBpANIFYN some
embodimepts, the, methed.campiises Administenng iovthsiadividualia) @f%ﬁfﬁﬁt&%ﬁ&gﬂ f?; ;ive

composition comprising nanoparticles comprising a rapamycin and an albumin; an

amount of g ledmpusRIe RYdp RS FEP PR RS mprising Bkt shslembreRambtin¢apeutic
agent and. 3 SRHHLPIOLRIREIH G 8k A UMine MMy embaginentsotle Hhanetbamrpemisiagent is

any of (and'in some embodiments selected from the group consisting of) thiocolchicine or its

derivative©i¢<nBHIBE aneereaiideSicAriiRle Myklamy TarsersspIdaR sk sy HRis g EHamais 5801),
and geldapamyeingé its eenvatiyesHeushbaditalyhaminoge dasamy cin bRty dnindstet

smiedmey e SIar R LS 2 el e Sl e el
embodimettsicine. theoneiRarapdinianis, notldpie myeloma may be resistant to a drug, such as, but not
limited to, bortezomib, dexamethasone (Dex-), doxorubicin (Dox-), and melphalan (LR).
[0076} In some embodiments, the individual may be a human who has a gene, genetic
mutation, or polymorphism associated with multipie myeloma (e.g., ras, PTEN, Rbl,
MTS1/p16INK4A/ CDKN2, MTS2/p15INK4B, and/or p53) or has one or more extra copies of a
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WO 2008/109163PCT/US2008/003096 taxane. In some embodiments, the chemotherapeutic agent is )
17-AAG. In some embodiments, the chemotherapeutic agent is dimeric thiocolchicine. [01061An
exemplary and non-limiting list of chemotherapeutic agents contemplated iséProvided herein. Suitable

chemotheraﬁ’&%f}émo{bﬂgmg include, for example, vinca alkaloids, agents tha& W?Wl"&?{?ﬁlbule

formation (such as colchicines and its derivatives), anti-angiogenic agents, therapeutic antibodies,
EGFR targeting agents, tyrosine kinase targeting agent (such as tyrosine kinase inhibitors), transitional

metal corgplexssnqitsdasdnmuitinisitors! amtinietanslicad esimienis Mrciediivbal haryss and/idihg
agents, platinuny hasedeesis: AnthracHeinRRPERIRUSS digRARIMSGIasSITTRI IR FBPeUtic

antibodies, retinoids (such as all-trans retinoic acids or a derivatives thereof); %eldanam cinora

derivativeranshsopsenarra mRXAS. Wntpumhenbediaants che it splsare ag &lPtecognized in

the art. [1Q41igi sRns RIRBIMESNST HR-FepathpiRalisaae it aMboli (@aBatiNtiomaemidiments
selected from the group consisting of) adriamycin, colchicine, cyclophosph i%%%actinomycin,
bleomycif2tgFOratHLiAT 805 R ARIRIDTRNT, IRRGASLIAT AR AR TR SHBRE S Brouraci,
carboplatipncasibestine dBCMddnmetapbichids cisptaticereigposide i epeietith AKA, intaiigranBde.g.,
IFN-a), cameptothecin and chrivativps thereofé?lﬁtrozole, panitumumab (Vectibixt), phenesterine,
topetecaﬁf{ Fﬁﬁﬁﬁ’&iﬁ%?%ﬁ%ri%?iHgfltgafrﬁ%% &n - thlidomide, tipifamib (Zarnestrag), piposulfan,
nab-5404[00&}5800]madmb &fihddinatetathertiir; Putathxahgbodsitdbingtitiprosgstin, annorelbine,
Doxil(r), capecitabine, Alimta(r), A i I r, Tarceva(r), r inib, Sorafenib,
derivativelgq Vécritgf?l, gﬁgm%ﬁ%ﬁ%%ﬁiﬁgg%%%%%%%%hat gnéﬁl,sang ﬁ%?ﬁ %gﬁotgggngepgembodiments, the
chemotherappeesitcacgemt psi sirgorapositbelesor prisimy Hano paleitiet woihpksimpd alsivusiaprieina

derivative apd acarrier protein (UEkas-AHBIN W3O mesMbesimaniR e e metherapeytic agent

is a taxane of a derivative thereof (e.g., paclitaxel, docetarcel, and ortataﬁg In some embodiments,

the chemawibedpetifeasnpraneaxihen fodosiukbhidministaingeioheiadirinib e ap SumanyEht is a

antineoplagtic;Rgentdnaiudingdo Pipbigint isniledie, saboriaties Navsiking(®-hynatelaingd.an
anthracycline (Doxi10), lapatinib (GW57016), Herceptin(r), gemcitabine (Gemzarg), capecitabine
(Xelodaaja,%mifa@)*}eégﬂlgﬁrﬁ@%&m%ﬁ, AR, SRS R S e S AHLI S de (1), etc.
[0109]In spime einbedisaastsatbemehemotherapaticagent anatagoniskofatwidactors that are
involved ip tumor%(; th, such as EGFR, ErbB2 (also kngw%as Herb].), ErbB3, ErbB4, or TNF.

Sometime8 8 %’H’%ﬂ%ﬁ"&‘f‘%ﬁ%?&%x%%’?ﬁ?sﬁ gRE SPHGIRIBRIHA R e wo

2008/1094aRHe oA 20a310R308 iosarcoma, lymphangioendotheliosarcoma, Kaposi’s sarcoma, soft
tissue sarcoma, uterine sacronomasynovioma, mesothelioma, Ewing's tumor, leiomyosarcoma,
rhabdomyosarcoma, colon carcinoma, pancreatic cancer, breast cancer, ovarian cancer, prostate
cancer, squamous cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat gland carcinoma,
sebaceous gland carcinoma, papillary carcinoma, papillary adenocarcinomas,
cystadenocarcinoma, medullary carcinoma, bronchogenic carcinoma, renal cell carcinoma,
hepatoma, bile duct carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilm's
tumor, cervical cancer, testicular tumor, lung carcinoma, small cell lung carciroma, bladder
carcinoma, epithelial carcinoma, glioma, astrocytoma, medulloblastoma, craniopharyngioma,
ependymoma, pinealoma, hemangioblastoma, acoustic neuroma, oligodendroglioma,
menangioma, melanoma, neuroblastoma, and retinoblastoma.
{0078] Accordingly, in some embodiments, there are provided methods of treating cancer
in an individual by administering to the individual (e.g., a human) an effective amount of a
composition comprising nanoparticles comprising rapamycin or a derivative thereof and a carrier
protein (e.g., albumin), wherein the cancer is breast cancer. In some embodiments, there are

provided a method of treating breast cancer in an individual by administering to the individual
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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 rapamycin or derivative thereof. In some
embodimen® SRR Stherapeutic agent is a chemotherapeutic agent AREHFARSAI8Mi-VEGF
antibody, a HERZ antibody, interferon, and an HGFB antagonist. [0110]Reference to a
chemotherapeutic agent herein applies to the chemotherapeutic agent or its derivatives and
accordinglyghe Inwventjem effatcivipiatesrand dnclugesieithepoitikse mmirsdimlestbibgenpragent or
derivaiive(q)), Reryalives: 8l & shemetherapeicage aralsndipmical Mok Rclide, fut are not
limited to, omﬁounés t‘lila% are structurally similar to the chemot erapeutic’ agent or moiety,

compoureisithstage diceth easasnengenastistiibnbisabctasseasathantedrhtsdrs capecnictagrohY Srdddiety,
analogs of,ghemethRiARRUliE.AdR0LS: ShebamacsHticalbaccerRbirsalisAlGhamatigiapeutic agents

or their derivatives. In some embodiments, the derivative of the chemotherapeutic agent or moiety
retains siFiAET CRBPATCE| Ay RIS BH ARG RSJEFRF(FRICRT Y 2 RACSSBVIE ST Sh AREDS SPeridc

chemothefapsaiticeRBEMrmQieic 9 1d H i RemE LmPediments dhadryanimaievides areethod of
treating cancer in an individual, comprising administering to the individual a) an effective amount of a

compositiRYEFATAPRA R AR BRI EEE D ALHIG ST ST LIPS R B SRR TREr LT & A a carrier
protein (exghv RibUmbN canef Bkaneltasise avauniat R Mae sEKRBSesiAhDIOHIR 3a8i@tive),
embodiments, the invention proyides ethod of treatin cer.in an indiviqual, comprisin
administdAAGI8 h & eieTa: & Vfﬂcéﬂegc}ﬁ% 8?'38‘1%f%}gglcggﬁ{ﬁ%%iﬁ%%c%g%aﬁn%dﬁ%oSarrt?c &s
comprisingiepanyineenthanbatasinincen dnjoar: efeetiion et infley iynebmaykinaseimibitbe.
Suitable tyrosine kinase,inhibitors include, for example, imatinib (Gleevece), nilotini itinib (Iressa ;
BT L R e T
LapatinibB&O\/6H 2018, THEKS). Rt Erirhe din PUBiAdERtERIBB 2ylid¥ineAdna IE Nty ¢ BlAkultple
reversible Er i [ i inhibitor ( ini j e tyrosine
inase ik |§)%§§%%}P§?§V%E%R§%§£E%%r s.%’gﬁnﬁa%%?ﬁ%?tg?%% S,%%?igjngi_t;ﬁ%%%é?%tinjb). In
some emisafiatatsyithdrrsrreRinBsEMBIBREPAreeBtiibe Metdud OV Wentfeate
Kinase inQibjter E_%Qﬁﬂtﬁﬂ nl iSRS, SRRKAIMEBS A MEAFBRdnasLHBRIR iR SripgiRi syersible
EGFR tyrosine kinase inhibitor (e.g., EKB-569 or CL-387,785). In some embodiments, the tyrosine
Icinase inPRERBISIBAY AR MRS itssve rgh RRERSETa R SR Bt atminitiriaefochR ertinY
(CL-103358pRik8 3800 eArHtnd 2n BIBW 20820 S shiis I 30h)p ik 60 M GrapRUis@iiterifigdyrosine kinase
inhibitor is a multiple reversible WO 2008/109163PCT/US2008/ OBOQ? tyrosine kinase inhibitor (e.g.,
ZD-6474 I3RYEA OR R DBV RiTET IO AR LR DS U e BB B osine kinase inhibitor inhibits
ErbB famjhoheterodimesaationtslimeBivl $:6R962 proliddme dambsadimenisy thedyrosine kinase

inhibitor inhjbit tein.folding by affecting.1:ISP90 (e.g., benzoquinpne ansamycin, IP1-504, or

7 ) T B R e S T R R SHATGbA of £GP
expressingipsitoin@mEiFnphanpptisiag Gunpmisteiapptoysimenamet afectébeveith andoh camrs an
effective amoy a it] ISl j S j lyative
thereot 2l S ke
pulse-doditng! el eererr enebeliph ExbsTisBIEABSIh &GRRSEIRPISIBE Msah ah ISR Of BdReaBRdh dome
embodimgpisthe.heqsinakinansintitianis anvrhibier £f dGhhR) MLklnsompambegiments, the
method is for treating non-small cell lung carcinoma. In some embodiments, the method is for treating
brain cane@NReH WA RHANRBHIdS FHBEIFERRN HERRNBHGS o fFcaing dieabidhncer,

gastrointestifiabstio MaMEGhHBISIeIE AR Gefa DYEIi 3 GABERIsAthYERIt SaNLMal ISR
embodiments, the method is for ﬁlreatment of prostate c ncerh((g%ﬁ.(11 advanced pr_i)state 021:90 r.In

some emBBERHERES SHASHEAIE RSP REERE ACOTA RSt RRh e FHEHIAME REtIARNeSR Hethstatic
breast casgefmnthtifgistroaindititeasikitioeendhcalhegaitionantsetingsHobsamaleribostichenis, the
method is f%r treatment of e}dv nced solid tung}orl. In soE’nc%i?r(':nml:)(gglirr%%ntsi th ma%t odis fpr tneatment of
multiple rﬁ? FSHRE ﬁlﬁl SIR@ émbodiments: e mathoe comprlsesosm’urﬁaxneo%rs gn%/é?ngeaﬁential
administrati@imofrat least onpgobEHRbIesker siihibitoenalr @hitagonisthin lsaome centiodiments, thee
individual. has .activating. muiation(skin the kinase [ -GFR, In iments, .tk
individualnllsf‘?i of ué};%a r aas%l s?gnaahr?cﬁeasgt?y.é%ﬁgé ghgggé%m%%%lﬁr%’n%}g %2%?&&(%%%%?%§e&?§113]|n

some embudimekhardiromgéangory povicksla hyetRod b 2 dd g iddt.ilNdRda/ARF, MET, TGF-
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individual, comprising administering to the individual a) an effective amount of a composition
comprising nanoparticles comprising a rapamycin or a derivative thereof and a carrier protein (e.g.,
albumin), and b) an effective amount of an antimetabolite agent (such as a nucleoside analog,
including foM¥XafpieBftine analogs and pyrimidine analogs). In some eRbb&ir¥te37% invention
provides a method of treating cancer in an individual, comprising administering to the individual a) an
effective amount of a composition comprising nanoparticles comprising rapamycin and an albumin,
and b) arxeHEEtb AaTountGF dR apirletas site BEDRLIAGS aRtinTeriie kX By eprias i &4§8fit which is
structurally.similad 1@ repipPalite-BubrANAPLARLSRdJayHRR QR 1iha REadUS Eve maRner. Many
antimetabolite agents interfere with lorqduction of WO 2008/109163PCT/US2008/003096 nucleic
acids, RNASeH#ISNAIHA) womRipee thindat eHpoHREM b 6% MiekbaIerRH Oy SRtich includes, but
is not limiigd;tRnazactiding (fzathiaprna.conamiiatine ey daidctarabin®iplattimpuiytosine
arabinoside (ara-C, cytosar), doxifluridine, fluorouraciliggj%ﬁﬁg luorouracil), d

9-(2-phosHh Sy R HEAET H AR AR RS e RASRIgERRR I T Rthotrexate,
thioguanifieafigchag Eethiagumsine)t Qihef rtisuetaheliidslindide, 1Moy #xardplg (b thsparagiaase
(Elspa), decarhazine (DTIC), 2-deoxy:P-glucose, and procarbazine (matulane). In some, embodiments,
the e A AT B Ch D B e < LR HE e o S -Gk isting o
gemcitabiae:ificraroidraege dvdaapecitabimaomsome embodiments, the method is for treatment of
metastati st capcer or locally: advanged br ' . the method is for
first line tﬁé@%ﬁ“znt 011” Metasta %%arllgéles %’a%ggrﬁ%&@gn%ec%%%?tg%%?\%%g flg or treatment of
breast caindieriinal heedajunstetisetirths individeat (risodidemas) treaiestve dafomntrebment of any of
NSCLC, metastatic-CQlRlSsial CARRSTRenRs &t sans elpah fdxancestaold L mer. kb4l in-same

embodiments, the invention provides a method of treating cancer in an individual, comprising
administaripigib(ehe At Whesis e 6ecanid DI CORTFoNtEMe SHRPPMG TiarbiadEies

comprisingR-{eayeia b cuderivatiugcthere ol and Resml gy (REAIRIR I&uE (AP Umiimanhk) an effective
amount of an alkylating agent. In some embodiments, the invention provides a method of treating

cancer inCASHUR AR LB HEHRG SUR AT S O RAEHGIGY SP B HA RS AR IR R Sa
compositighusa RISAGTRB RRACHCIe pRAmRrising Falhamye srahshafcato it hranagib} an e ffeative

amount of an alkylating aﬁéent. Suitabl allﬁ/latligeg agents include, but are not Iimiteg toI,.
cyclophogﬁa‘}‘f&ﬁﬁa%"(?f%o AR STING TN EARAY, RHISRIRSIET harHarsh® Sairdase RN
thiotepa, dmsiliian catcpr stilptad nates:, @iy lenminmine S ritecge prowidtdrchethatizgs, testiampsistgesodium

phosphate, ifosfamide, nitrgsoureas, | stine, and streptozocin, N some embadiments, the alkylating
agentis g)%ﬁ)eﬁﬁ%% zﬁijrfntljl (?.S h Sor ees’((a}{;l#d |m0érn é,aﬁggr((?yl/ﬁo%r%%%p%%g%a%%éngt%gﬁtrﬁ%;ﬁireémgr%r to the
administretbndsigrgsntivgpastitteceompsitase. Anpsostitcanriset (rﬁemc@nme qrsthbbieisefo dwrengment of
an early Slag8 QI8AS SROGRE dhAOMAENOAINBNS. s LehdJe IpHsAInENAl eriteagsirancer i

an adjuvant or a neoadjuvant setting. [01151In some embodiments, the invention provides a method of
treating cavebremeriiviavathEbhp REmEEdinrIskaislY thing mesiareg). o dietind aiBant of a

compositigg LTI RIRG RARRRALICES HRMPYAING 2l 'RRRGRYEAIbaERIM Al e thrIaakard-R-Garrier
protein (e.g., albumin), and b) an effective amount of a platinum-based agent. In some embodiments,

the WO 5668/2B9A63L AT SO0IBRRSHH6S AVERIAT SIS e PR HAHBITH Be By thriBPTEan
individuak,gpsapsising adrpiaisiesinghtethastagiviviyalstlaBaatiactiyscmmeeumitafimeas) pasiionate
comprising nanoparticles comprising raparnycin and an albumin, and b) an effective amount of a
olatinum BESEHAGBE SR BRARS ASEAG SAIS I ARG o S BETRAEL 15 s BEAt,
cisplatin, amdepxadipkdiadrogenmiz pmbadipresitse mq@atinynineaseshdenitis tarpoptatércaicaome
embodimentsbthe Iainurp-gased aqﬁ:nt iS aliglatin. gV%.hav o] servega%gggrrlggag c{)n inhibited
' oxaliplatir‘in fdutet g‘f’)gr 0Sid Y (058 GRPenuent mannar This infibiton was not o&érw%elmed by
increasingubstouiat lyfrofalifatite priochd thefapyrdticoheeniedidreys, fhhe@@évﬁiam&asawbsaved for
Eé?}’éit;rza :{%@%@g&lg“g‘&@gﬁﬁﬁﬂ'{h%f@& SMRAE RGNS IR RA HERIMERE S Prgast
RNASEL/HPCI, ELAC2/HPC2, SR-A/MSR1, CHEK2, BRCA2, PONI1, OGG1, MIC-1, TLR4,

and/or PTEN) or has one or more extra copies of a gene associated with prostate cancer.
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or HER2 negative, including metastatic breast cancer and advanced breast cancer); lung 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).
[0117]In soME&SiiBdaMeénts, the invention provides a method of treating B&ACE2H%403ividual,
comprising administering to the individual a) an effective amount of a composition comprising
nanoparticles comprising a rapamycin or a derivative thereof and a carrier protein (e.g., alboumin), and
b) an effegivge jamount eheneatibiaayeti) ehantibiofieo il so metesdbodimenitg, dhecénieation provides a

method of treating cancer. in an. individual, comprising administering fo the individual a) an effective
mount o HE S TSRS 1 AR LD Rt R A

gﬁamycm and-an albumin, and b) an
effective aonquusftofracoanptiisagychinepanithio tonpuitaty eapathyasyclindantiivt thicrehfdadoutarsnot
limited to, Doxil(r), actinomyein, dactingmycin, daynorubicin (dayn [ ruhicin (adriamycin),
epiru bicirﬁrfﬁglrrllj({)%éﬁ ,aﬁﬁgé%t%%é%gr%evga r rl(l:?a i g%gréqﬁgglgﬁ?né{a%@?t eé( rga’t%%gy%ne is any of
(and in smidgdbndﬁmdﬂﬁ wmineqafmm tvedponisterngitnithy offliviskinrie- spirdbisianka doxorubicin.
N some ceafEERLNS: Methad il daaimel alan salksRan AaAR CARERY 1A ARMG

embodiments, the method is for treatment of a bréast cancer in an adjuvant or a neoadjuvant setting.

[0118]In SEBBRISeRIRTEWE CERETI SR AIPFETdo Somerlnd Brepdatihe Careis il B: SARRGTdB A,
comprising, A4miNEr ne e Reeindiwidy ) 2k A RHECHVR @RIQUIRH P b CORD RRSHIP TAREIIIS Rtk c-
nanoparticles comprising a rapamycin or a derivative thereof and a_carrier protein (e.g., albumin), and
b) an effett/EAEIEHR G JHrBs Sl BRIRFRAPRE NS A RATE RSO TRIMRG MBS P SRS MR od of
treating CasieRiolabdpsbiduakiaomprisinghadpinisiatingite taeciM¥ta, clear cell carcinoma, and
2008/109163PCT/US2008/003096 ﬁl?ntgi,\gd ala)a eﬁ:j%%jve amount of a com ositiqg&?{ngrising
nanopartiGhES EEMmFHEIAGTASARYRAT AN RAF ARSI RRIN4RG B SROBtie AANBLAPBH EVinEL alkloid.
Suitable \tngaidiKaktids lincluder farexampleinsind lasitheyndnaiistiheuvindesimd, nanonelbioes and
(Navelbinee), and V2 1 In-spme ampadiments,ihe inca, akaloid s Minorelbin (Nayedpine0). In
some embBodiments, the method 18 $8F treatment of. gagéﬁk‘fbr’eas cancer andvrung cancer. [0119]In
some embddjpentselihd fferentimndpivsi ddsrmemsihomhofrrecitiog carideidjmdgnindividoala.comprising
aominsieuaale Dl ahan sl e ANAURLOL asampaRlonsmpalnaAneAtcles
comprising a rapamiycin or a derivative thereof'and a carrier protein (e.g., albumin), and b) an effective

amount ofigitoprsloernerhug bt id suaTecstiaTeenthe Bvermdaryrolageect. ragoslbs
treating caneer AR NdviAHaLLMIRASIRY AdRiIgSieriRgpdhscidividual BiaD gitepivgigmount of a

composition comprising nanoparticles comprising rapamycin and an albumin, and b) an effective

amount oftas hAIBAEPSERATNTIBIER): 1A SRsR'dHIDUIFRERES! e PR He PARRRS A WP a

topoisomegasa.ithibitessincludinge fonh sxampies, inkibity afdepaisormaseall@pdcoreisemespse 1.
Exemplary inhibitors of topojsomerase | include, but are not IIfigéite to, ﬁé%g%heci%, such as.
irinotecart SR O1RIROL SRRk RHRBTRSr S LR AEPRISUH LRSS HACH 2B &re BRIl ET o,

arnsacringzreiopasideneiappridamphd sphaiemandiepipe sitieofih2ojintke negrabadiments, the

invention provides a n}lethod of tileatirég can%er in an indivi(%lual, Fomg{i n administerin\g.{g the
. .. Cél}]()n}? 1 G,P SOmo 1¢, sarcomatola, or Sarcomatous Cicmec Ssglg g CarcinoInas wi .
individual 35 effective amount of’a compaosition comprising nanoparticlés comprising a rapamycin or

a derivativgitiderend/andiantactiey spiotBinc 6. garalimairgiaandeb)carc effect veramowuntoharor
antiangiogenic . e i [ I roV reating.cancer in an
i e e B e
comprisingpiiethegaditescduemmisiiy paheplihiasa saascalnanis, Anddasy uege fedave vnitgatosf an

antiangiogenic AgR AN SAMERRediMENSHhemetad s ferdiaalmant of pelasiaticfreast cancer,

breast cancer in an adjuvant setting or a neoad'!uvant setting, lung cancer (such as first line advanced

NSCLC i} RISWECERSsrTARRTbEY, RRIUTO WEEIGEIPReR R ek AvreriAG ) th lung
cancer {e.g., SASHI, LATS!, IGF2R, PARK2, KRAS, PTEN, Kras2, Krag, Pasl, ERCCI1,

XPD, IL8RA, EGFR, a;-AD, EPHX, MMP1, MMP2, MMP3, MMP12, 1L1B, RAS, and/or
AKT) or has one or more extra copies of a gene associated with lung cancer.
[0082] In some embodiments, there are provided methods of treating cancer in an

individual by administering to the individual (e.g., a human) an effective amount of a
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[01211Many 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
antiangioge M€ pePi#&18or example, it has been previously reported that®h& Hp#aHE18%nic activity of
small synthetic pro-apoptic peptides comprise two functional domains, WO
2008/109163PCT/US2008/003096 one targeting the CD13 receptors (aminopeptidase N) on tumor
microvessetsasititheatipistigroptivptic on toiponthiakprenybiane £ dtowitiy dritereafizadiersanizr. Med.
1999, SOUIATEH A Secane) aeneration.mera peRlife.tNOR GRC: ISk AKAK IR named HKP
(Hunter |ﬁer ept?de% was found to have improved antitumor activity. Accordingly, in some

embodimpietedadenntbedipb ealinpptieRs by akpinistedrgdeihn ouitneua (the atidRgidodenic agent is

other than@n andiz i weh YRS ) gg;%gqg'm nts, miapgiggenic agent
is a small moI&%ﬁﬁEﬁ%ﬁ%&éﬁR (_s@f(r:@ags \%GFlgfg\%%FR , andgor GI%QR3). Suitable small

molecule IS reir e RARALHDBIN e solinvtesi B bodimeants theAraip £RncRIs SLAM:

(GW786034) SHAEMEAGHLBIBE. & QeiBRiba AL GA iRt B89 J Ok dlmspme

embodiments, the invention provides a method of treating cancer in an individual, comprising

administeiHI TS IEiRERNARIAPHS HRAUEDRRVESFABURTE- 4 R IHBL i BEAR ARG ¥BRoparticles

comprisingigoRpamyai) feasiacvativetherafapia-camies pisittind@gasathuminblanddayan effective

amount of a proteasqme inhibitor, such as bortezomib $Vel ad %In sc%%e er&b dimeqts the invention
HERS 4 R SR

provides SRR %gﬁﬂéecréeﬁ%%?%oa IiAGA : Eom Haini gﬂnﬁ e dlal a) an
effective gihivblastoha toropastiorodonyprisitig hauhio partislés garjassing (ajsarpitid gicbistaibaimin,

and b) an effgetive.amout of8 proledsems NARIGLSER Ba orteZMIBY

| SeAdeklkg3tin some
embodiments, the invention provi of treating cancer ifi an individual, comprising

admin[s;enénigtmttﬁe $ngividuhbém§ffémﬂl@hhﬂ§emaéf @d@mgm@ﬁimﬁms@mmmm%s .
comprising A fARATNGA QL9 SerRlivgdaien] anka fauiRRnRRAEIR. (BrdnIARMAIR shid ) BRgffective

amount of a therapeutic anfibody. In some embodiments, the invention provides a method of treating

cancer inJarbiRvrabatiesHprismh g ek arnbetd e MdNIe IEe 2) SsH % REBETe BHIBR OF a

COmMPOsitignAMRPLISIAARaAaRAIGEDREN IS G 2DamysIRRAch /e 3D NRIpNIAY Bk effective
amount of a therag;}autic antibo%l%; Suitable therapeutic antibodies include, but are not limited to,

anti-VEGMYHYEGEHHETENaL R sty oA abyy aftPl S BntiBSHRR SR ¥ ddbtine
(trastuzumaby). BVEBUX{{Belwieahnhdeaenpatbo ety ZamaksoMyelotarg (gemiiavengh) Zevalin

chemoth PRERE BERuts LIBN( LR AThBEL T ome embodiments, the chemotherapeutic ag
: , peutic agent

is a therapstd antidedyathentodmantantbodyagainsil beHhals biltdREngraxeeembodiments, the
g]oegg;)ldo gﬁé\é@%gg%%%%%%gg PG ARLEANge, Mgluding taalment oh Qe

composition comprising nanoparticles comprising rapamycin or a derivative thereof and a carrier

protein (e.g., albumin), wherein the cancer is melanoma. In some embodiments, there are

provided methods of treating cancer by administering to the individual (e.g., a human) an

effective amount of a composition comprising nanoparticles comprising a rapamycin and an

albumin, wherein the cancer is melanoma,

[0084] In some embodiments, there are provided methods of treating cancer in an

individual by administering to the individual (e.g., a human) an effective amount of a

composition comprising nanoparticles comprising rapamycin or a derivative thereof and a carrier

protein (e.g., albumin), wherein the cancer is ovarian cancer. In some embodiments, there are

provided methods of treating cancer by administering to the individual (e.g., 2 human) an

effective amount of a composition comprising nanoparticles comprising a rapamycin and an

albumin, wherein the cancer is ovarian cancer, In some embodiments, the cancer is ovarian
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"advanced breast cancer, treatment 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
treatment of any of metastatic breast cancer, breast cancer in an adjuvant setting or a neoadjuvant
setting, lung"t3rt&Y{&1eh as first line advanced NSCLC and NSCLC), ovAfidl 8@ #¢ad and neck
cancer, and melanoma (including metastatic melanoma). For example, in some embodiments, there is
provided a method for treatment of 1-IER2 positive metastatic breast cancer in an individual,
comprisirgpikshinhisteciighoehplimgividoahaipohe i eagcts Bt ngicabdayidipatipabioghB: eyt to
300 mo/zgaRaTwen LA NARRANIdERMARNIIOR e AR BEE WiRelR LI (Rudh ek off

concurrent with the administratiort of Hercepting. [012411h some embodiments, theré is provided a

method of¥eaithelieharly sndriirenvidnaraaliiss OrAmiSITY t6 dREvivRIRFAVEY SR effective

amount 0§e@q‘i@%ﬂ%@9&§ﬂ%@ﬁ§£}9rﬁé&ﬁ@é&_@'ﬁ%&&é‘@@@%‘ﬁﬁz&ﬁﬂﬁ@%@!ﬂgﬁr@ﬁ&{é\ﬁ@%,therem and a
carrier protein (e.g., albumin), and b) an_effective amount of an anti-VEGF antibody. In some
embodimEWENHE SdrreEAT e it iRl of thasrithabal erleerdavdifrticle composition
andbthde MEME@Fia@BbgdﬁﬁmeﬁﬁﬁfﬁﬁadM@fiﬁbﬂtﬁ@ bﬂli@lif@l@ﬁﬁﬁcgﬂéﬁb @%tﬁ?%c@ﬁﬂr@ﬁﬁmﬂb)- In some
embodiments, at least about 10% (including. for example at least about any of ahout 20%, 30%, 40%,
0%, 7098 NSRS GrTb bRy R RIS IS T P AT LB RO HE 4B Brmy ci o1
a derivativetivieredths epphehytivei lnasdmectrabodicnentsidhbuantity bonilatidodddsthetiaeizumab

(such as AvastinS). In some e diments, the rapamycin or a derjvative thereof in the nanoparticle in
the compBLR & S R B e s S T e B Ve
antibpdy_is:ﬁdmmstgte@t bvllimravmuh pnhﬁfmgﬁnaiwiwiﬁ}s@ﬁhgbemﬁmdﬁahe;dﬂs,abdwuﬂiw_aparnycin or
a derivatiyg {igigetdo e RanepaHiincorRgalion apd e Ak Gagthadi ek adgiiptered by

intravenous administration. 101251In some embodiments, there is provided a method of inhibiting
tumor meeastassidipg Arminithatiednoohhsridiptieddenenisadrihe abottregifiiinidoaptyranalfeetive amount of

a compositian cOMPHSING AABORATIEISSICOMRBHISING IARARYGIN. & i@ detvelive therrafand aearrier

protein (e.\gé, albumin), and b) an effective amount of an anti-VEGF anfibody. in séme embodiments,

the effecttfe:atagtHtEe et A8 Fa A nliEn Bl detiteilft tharettsalibdattiBiett dHpbstitiagsrid the

anti-VEGEoaptiasyasyeste i slicaiiiilitiymer Mmatastasito senaenbeinanisi@l least about 10%
(including for example at least about any of about 20%, 30%, 40%, 60%, 70%, 80%, 90%, or 100%)
metastasROR TSR AFF SR S HER G o s RS dAR Db b e A 205 006
inhibiting ¢retasspiis dod i wendaisdoratidedribn samer ¢ambosiinenisorpethadeivshibiiog metastasis
to the Iunglé%{%:ovid d. In some embodiments, the rapamycin or a derivative thereof is rapamycin. In
some embodiments) the anti-VEGF antibody is bevacizumab (such as Avasting). In some
embodimiHi85the rajrasoyeinrobaivechiative theceofsiantbemmngranticllinthe dovapestipn is
administere intravenou ini on. In.so [ ntiVEGE anti '
aministo o B e O nel s T e AR, ative
thereof intteonasvspatiotatoit po sitiotiizal dumerammECR beribogynaseArmibisesnasl by intravenous

administrafign, [0128)In.some:smRodimants WA LM ERematherapeulisagentsaedministered

in addition to the rapamycin or a derivative thereof in thé nanoparticle composition. These two or more

chemothepEHETRS. ARIRTS teralp s poiithEsRoanANNIBH (s aigBIE o daB ol s 88 Atheutic
agents. ExpriRIes el these feh Hialion /Y 8yRIOWHE thERERIR QINS R AMRIARTIRNISAES. AR are
oAl And BiEhLs, Speclimod Sich a6 il Suars, caremow, St ovsli ang e an
carcinoid, or others (e.g., malignant neuroectodermal and ependymomas). In some embodiments,
the ovarian germ cell tumor is stage 1 (e.g., stage 1A, IB, or IC), stage II (e.g., stage IIA, IIB, or
HC), stage 111 (e.g., stage II1A, IIIB, or IIIC), or stage IV.
[0086] In some embodiments, there are provided methods of treating cancer in an
individual by administering to the individual (e.g., a human) an effective amount of a

composition comprising nanoparticles comprising rapamycin or a derivative thereof and a carrier

protein {e.g., albumin), wherein the cancer is a neuroendocrine cancer. In some embodiments,
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individual, comprising administering to the individual a) an effective amount of a composition
comprising nanoparticles comprising a rapamycin or a derivative thereof and a carrier protein (e.g.,
albumin), b) an effective amount of an antimetabolite (such as a nucleoside analog, for example,
gemcitabineYY @AtPE & %dnthracycline antibiotic (such as epirubicin). In soR§E&RMBOHMINMtS, there is
provided a method of treating cancer in an individual, comprising administering to the individual a) an
effective amount of a composition comprising nanoparticles comprising raparnycin and an albumin, b)
an effective aapudinhay astiretakoliRo(BHCh gcha ReidoSira80a) g deiv exaphpe, geastitebine), and

c) an effective amount of an arithracycli tihjoti irubicin). e embodiments, the
mrethod 11 BERIBEE bIBRET e e Sl PP A e o B Sh B ments,
there is pestrdeth@aéthgechobiseatinerl odtllycamtvadieetitnflanematory cancer in an individual

comprisi g%c}rpinist ring.to the individual rapamycin, (Sueh as abou /m2 t t 300 mg/m2 or
such as ;;[go‘ut 50 mgntg(%r}l%e%%c%iénaer%ﬁbfn %135 r%.ﬁ\éqgg;ftic %ﬁ?:%?%ﬁéﬁg%a \(/;g?){/;gt)ﬁtr)? \E/{vHeeks; 2000
mg/m2 gérdiidbihby ederipisieringkihicdndi Btlvabler. epivatriviraresBeptiveoamenRtofia some

embodimesiin et (RIRAARA AmERtoLARHN Praash ancsr I an Y url pgn adlwer!

setting, comprising administering to the individual rapamycini (such as about 30 mg/m2 to about 300
mg/m2 oPEER &8 bdrminny bersuDths G rapRInNREIONiRraITaNIB e erebrdpaitoiheved)vidiel
2008/1094 83 Hi=&00R 003098 AW WRelSmARHB NG B AISSRANaRI R8s R YA Wi WER)sS, and S0

mg/m2 epirubicin, every two Weeksﬁ.{é0128éln some _embodiments, there is provided a method of
treating cSANCEF if @nfiridiviidl, BORMDrBIAG-aaionHERRY 25 A® TRaTBAICH 4 EFRIERVE 2R5BEINt of a
compositigeeRpREIREFdRQRackieles comprising a rapamycin or a derivative thereof and a carrier
protein (e bumin), b) an effective amount of a platinym-based agent, (such as carboplatin), and c)
 herapc B oot S NP R ST 55 AU B R pUREH BEPAFHIEGE antbody
(such as #ndadtingt)hy. adrsiseenghodimentsithalédg paduided eemetfeothefdigatingancer in an
individual, comprising administaring to the individual,2) a0 effective amount of @ composition
comprising ngnopartlcﬁesD conﬁbrlswgﬁ rapamycmpand’ &n E?[‘)nbﬁmn,oﬁ) an effective amount of a
platinum-prasad @@ml(sunimhsbartioptaﬁ[c@nmdmﬁarahm@@k %Eﬁﬁbqusath&g{éthEm antibody
(such as Hecepyfifhand aal ArGF Rathes (G5 S VABIP AN 1 S0ME ATORAIIEIR, (e method

is for treatment o any of advanced breast pancer_, Mmetastatic reast_ cancer, breast cancer In an
adjuvant &¥iteiery Chisd mydasteruGienigmp NS alan eangeackideree NS GG litsema smpodithents,

there is peeided: RmeEIaHaf HeAlN% R IBF AN HFRBERIN ANIWEH FMRLISRG AR Ng tO

the individual rapamycin (such as about 30 mg/m2 to about 300 mg/m2 or such as about 50 mg to 540
mg raparfEiRIFIZEH EH A i BREE BIRIGERIEA™Nd carboplatin, AUC=2, wherein the administration is

carried ogbvgeekly fanthiae weekimathdhadruth weak-altnbhsansr adendinaants ithg method further
comprises weekly admjnistering aboyt 2-4 mg/kg of Herception(r). [0129]In some embodiments, there
o PVt A BB BT BTGPEd B 1AM RN A6 RO TR SR & e imanvidual 2

an effectivengpogtioh obmmiitasitiopaedehprisingridng paviialesicompisingidd Aipasayeinicr aiesivative
thereof and a carrier protein (e.q., albumin), b) an effective amount of atinum-based agent (such as
carhoplatis AL o R R e C S LB AR SR T provided o
method ofcmeatingodamertsintarcandéeviduaiaennpdsingyaimihistermxgresthva indnsckiatd) an effective

amount q;&ggmo&}tﬁggagp@gg@ing nanoparticles comprising rapamycin and an albumin, b) an
effective amount of a platinum-ba's_ed agent (such as carboplatin), and c) a vinca alkaloid (such as
Navelbind€9%%h somErempodinfedinianis, ihethaeriprvtidedaneibadoplurmpdamcancef0n30]In some

embodimens;dha Wsmgﬁswﬁxgd@%mﬁmm@%ems%i@fﬁ@tiog byidigd, Gemprising

administering to the individual a) an effective amount of a composition comprising nano(i)articl_es
a carmer

comprisirt§ARAAMN G B I HINPIE T8t SOMMt BECARIENIIBRIF dgiyative thereof an
2008/1093680{(F/k) SEQR{R)IRBein the cancer is characterized by cMYC overexpression. In some

embodiments, the cancer characterized by cMYC overexpression is Burkitt lymphoma.
[0091] In some embodiments, there are provided methods of treating cancer in an
individual by administering to the individual (e.g., a human) an effective amount of a

composition comprising nanoparticles comprising rapamycin or a derivative thereof and a carrier
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(e.g., albumin), b) an effective amount of an alkylating agent (such as cyclophosphamide) and c) an
anthracycline antibiotic (such as adriamycin). In some embodiments, the invention provides a method
of treating cancer in an individual, comprising administering to the individual a) an effective amount of
a compositioREHHHHEHWG nanoparticles comprising rapamycin and an albBfdity 8§48 Mctive amount
of an alkylating agent (such as cyclophosphamide) and c) an anthracycline antibiotic (such as
adriamycin). In some embodiments, the method is for treatment of an early stage breast cancer. In
some entiiotiiménts, aluumiaihvitdeeiotheeansentscharpetsateddncEifrraeradjirsaiono frasaddadjuvant
setting. Frexamale, ReemeFoRRdineaEninaie R orauided smalbnd Qitealingab arkhstage

breast cancer in an individual, comprising administering rapamycin (such as about 30 mg/m2 to about
300 mg/rPPEE5DIRdgHOIB 20MR G PRBEHIFES) TACLRRAS Daf SIS eBPISSio LBOTHEHAR: adriamycin, and

600 mg/mihgyFlophegrbamidenuiieeats, theradripistiatianisiadsiataiatiapcaR¥e N o weeks.
101311In some embodiments, the invention provides a method of treating cancercig an individual,

comprisitt RAANHi SR S IHANS iRy IGHAL fegn Fd B BIANGHE B FR A58 Udmprising
nanopartieieseatipr isingasiap ammppiatla defvivesthemeeidndtacRitles poliire (€ 4hd albamén) and
b) an effective amount.of an p1 10a-specific inhjbitpr (e.g., PX:866)..Jn some iments, the
method RSP AP HSRS Ee HAEAA S EREC P CLATOP S SO AE RS TR SIEE
gefitinib etrdddiintnys)hsameerbodinmentd, thd SancerdiendicEhiathbetblunglearamanpalj@bad]in
some enlbpndi agntsmthemia\égption provides a method of treating cancer in an individual, comprising
administe¥|n8ﬁr:) 1 n¥8lvﬁuaf'a) an effective amount of a composition comprising nanoparticles
comprisirﬁ@‘?&}hpami@iwmeardbwidﬁatméxhéce@ﬁmwiﬂadiwﬁ@eﬁf@&gﬁiﬁalmimm b) an effective
amount qf & compeynd atalfesothe MARKRATINAY: @ tha PRI ERIRRAYAR:HARG)- In some

embodiments, the method further comprises administering an effective amount of a tyrosine kinase
inhibitor RYEPQRLRIMAPBPEOEHI ORISR COMPOSINGSAPSNIE R oF Eclerivab HeATaRcE SMAMEAEEinoma.
In some E%Wgﬂgﬂtﬁb{ﬂﬁﬁﬁmﬁ&éﬁx%@@a&%@@ﬁ%&(}%ﬁet&l195ﬁ3§%@bi%§f§lﬁﬂéqm%§{@bOd'mentS'

a

there is provided a method of treating cancer in an individual, comprising administering to the
individuafBPariBRRtEthe SAGEHEFA KoIFisLR1IOR (COMPHSIRY H AP AREISY e5RYA&Ing a rapamycin or
a derivatijga$apreof ancheneMHIBSAMURIE (Beth ANMOVRaRMMAR fiesting; ammRunioimanother agent
that affects a sijgnaling pathway involving a t t of rapamycin. In some embodiments, there is
provided1541%%@&%%&%%6é?@é@airggﬁéﬁ‘-/g% ‘d&%é&”.‘r‘f’sﬂf?ﬁdividum,
comprisirgrapseitiistesngpiBitipenindivisiiclka; an e it vepamptinboha @dnpos dierecOmprasiagicr
nanoparticles.comprising a rapamycin.or a derivatiyve thereof and rjer protein(e.q.. albumin) and
By an S o o B S o e e e R A T RO g 1 Some
embodimentedireathticaljEiNaffeetsoa sigiaingfgaibivdyrinvolving ShOR St bintisomes,ehebrdigents,

the other AgERLAIIEAIE A gaRITA pAEX nABRI TR A, SaAla Rl ayolving MTOR

include, but are not limite 131C thwayn and cAMP/AMPK pathiway. These pathways are
interrelatédicaBeotd PIGRt s#negfent that affects one signaling pathway frequently affects the other

pathway (e diresihyarinalisined91¢ e mame Arhedingsisike RisadlingPalwewdayolving

MTOR is I3K/Akt signaling pathway. For example, in some embodiments, there is provided a

method JPFSALAGAESRTRMIANAR MRaR WS fEBRifiSing R hirRstanig tBriRe ilRAasArabedirasittive

amount af,a GeRERSHIAR AAPBRT ISNARARPAHIGIES SIHYisiod @ IAPARYGIBP ARGy ative thereof and
a carrier protein (e.g., albuming and b) an eﬁecgﬂve amount of another agent that inhibits P131CAkt

ctivation TFIEGHS EriBBAFRE SANCPIEPaHs RS2 BrRXcEIRER BHOAROHY BStrBus
leukemiatfehl k, canesianhieinzaioensioteib Alrcanne kinbsdameaS (FE MbiHsduameuseall prydiiwimaterm
of the heggrggdmré()ejc gb%re]:duégcy rtgigeca?g%%gicer which is not a lymphoma. In some embodiments, the

methods of treatment provided herein may also be used to treat a cancer which is not colon

cancer (i.e., other than colon cancer). In some embodiments, the methods of treatment provided

herein may also be used to treat a cancer which is not breast cancer (i.e., other than breast

cancer). In some embodiments, the methods of treatment provided herein may also be used to
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[0135]The PI3/Akt signaling pathway described herein includes any members or components that
directly or indirectly participate in the signal transduction cascade. These include, but are not limited
to, PI3 kinase, Akt, PDK1, RAPTOR (regulatory associated protein if mMTOR), TSC1 (tuberous
sclerosis coMPIdENITSE2, PTEN (phosphatase and tenesin homolog), 28T AGM8HEHAE effectors
such as cyclin D, HIFI, HIF2, Glutl, LATI, and c-Myc. Components of the P13/Akt signaling pathway
may also include RHEB, Rictor, S6K, 4EBP cAMP, cAMPK, Gf3L, IRS, PIP2, PIP3, Rho, Ras, Abl,
PKC, elF#&at R D@RER WHES FRhoauad MidtiaT benegre htahnataatfes mEochrastdtethibiteirthie PBIE thia

signaling qy can mg%%%gg@&%o ﬁ%%%éo&gge%ny one or more of these components. 101361In

some embodiments, the othér agent inhi kinase' (PI13K). Suitable inhibitors of PI3K include, but

are not lil§#86lto, waermmahthe mstheds obicative proailsbhsreive rea; hecleedsibirsateantitegs thereof,
such a5 Q03015 A ASHAS0A: AAERPHRTUSIBRAIAATAIO0 SUEhaR BX3IBdarpubstuted

3'-deoxy-phosphatidyl-myo-inositol analogs; fused heteroaryl vatives; 3-(imidazo[1
2-a]pyridifResy {thateieanres thaf dod ontagasiasdinedhs 1 ey 440es) denhefdherstivgs of
3-(heterojnyineey prbstitited-BRnze(mthierh R e MQnR0R/ 104 63REITHS2008/Q03Q96 drstuatives;

viridins, in¢luding semi-synthetic viridins such as such as PX-866 (acetic acid (IS, 4E, 10R, | IR, 135,
14R)-[4-FEHSRSHAFRIGRL RS HpRoRs Ushtih Bsohratss 2 dp salpdiamsrel stags AmnR61Hes 4,7, 10,
11,12,13rkéHdid 6ftesladacahydiehexas yeioneniatalphenartire srdde-ydnesteNnandmortmannin and
derivatives thereof. 10137]In somﬁ%%mbodimen the?ﬁ)ther agent inhibits Akt kingfse, inclgl ing Aktl,

f

Alct2, and ERESS A SR ERh BEtided AT eRLRe, éa‘ﬁ% SRRl ECBRESBHERASRBH St 8493 Yt'tife human
Akt kinasambedineh3Binin dohrenentodd infiertsnthe pesadel dampyuld dahibitsaphesphordatian of
T308 of the human, Akt kinase, hut nat S473. hi some embodiments, the other,agent inhibits
Phormhor b ey B B e S R Beer
interferessyithgiitssive pancanciuyg ali zhti ore thiodreoAle Kimas e pSwithd G driirbitepshofuakd kirtass include,

butare ol Gt B AR B .07 AR o et provids

API-59CJ-Ome,1-H-imidazo[4,5-c]pyridinyl compounds, indole-3-carbinol and derivatives thereof,
perifosin&eptp spaiyhedErathits Ripieantlisguasctridmbmsherorihod aef treaymea nesidiier: NSC

154020).Ha-sameekadims as: the Ribel- a0t iaRerifosine. [01381In some embodiments, the other
agent is an inhibitor of PDK1. [0139]In some emodiments, there is provided a method of treating

cancer il &P Hdivid ARy Stisrarh o nfirsamsyter ‘Pl’féiﬁﬁ{d?ﬁ&ﬂhmé‘?’ &6 vHEiREahBAnt of a
COMPOSitigd GANPISINITHAENIHE B EQRRHERID S-HARRRWCIH k0 [ it iceananth sosasrier

o (< Sy RSTD B o STEsiie ol o ok seen el bte G DL Guth

breast camtercancer. In some embodiments, the individual may have advanced disease or a lesser extent
of disease, such as low tumor burden. In some embodiments, the individual is at an early stage
of a cancer. In some embodiments, the individual is at an advanced stage of cancer. In some of
the embodiments of any of the methods of treatment provided herein, the individual may be a
human who 1s genetically or otherwise predisposed (e.g., risk factor) to developing cancer who
has or has not been diagnosed with cancer. In some embodiments, these risk factors include, but
are not limited to, age, sex, race, dict, history of previous disease, presence of precursor disease,
genetic (e.g., hereditary) considerations, and environmental exposure. In some embodiments, the
individuals at risk for cancer include, e.g., those having relatives who have experienced this
disease, and those whose risk is determined by analysis of genetic or biochemical markers.
[6098] Any of the methods of treatment provided herein may be practiced in an adjuvant
setting. Any of the methods of treatment provided herein may be practiced in a neoadjuvant
setting, i.e., the method may be carried out before the primary/definitive therapy. In some

embodiments, any of the methods of treatment provided herein may be used to treat an
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[0140]In some emodiments, there is provided a method of treating cancer in an individual, comprising
administering to the individual a) an effective amount of a composition comprising nanoparticles
comprising a rapamycin or a derivative thereof and a carrier protein (e.g., aloumin) and b) an effective
amount of al&tHEP8AH8Htthat inhibits Myc over expression. In some embdfiERE8$#838%hcer is burkitt
lymphoma. [0141]In some embodiments, the other agent inhibits HIF. In some embodiments, the HIP
is HIFI. In some embodiments, the HIF is HIF2. In some embodiments, there is provided a method of
treating dadoadialawhintasigueaticosin prisirgeatthiAisieeiithaongtbadaiii theairedramreffeisid/keggimount of a
ot sy IRHE b RReGIss ARPHEIbAJRNRIYICIBN Hdatlyalye thatealansue garier
protein (e.g-, albumin) and b) an effective amount of anothef agent that inhibits HIP (such as HIF

overexprESaiBIentipraBited deipianaE hesuipé totHertagendi vikoa 608 Fkdon 48yt Piscaeero3096

inhibits HiEsmadialediABAIREENRRIS R SORFAIPRRANBAIIE: UFe-CARRSE [ RidedandeupmdyippelLindau
1014210ther PI3K/Akt signaling pathway inhibitors include, but are not limited to, e.g., FTY720 and

UCN-01. etsamaisaclirrotheyanys Arx of Bamrthors sfdrsammenhise vdrshhseeis asinasitepathway

inhibitorssdhemangiaers-ggscribed herein includes the use of these inhibitors to treat cancer regardless
of the mechanjsm of action or how the therapeutic effect is achieved. Indeed, it js recognized that such
compour b0y halB BN BAE IS I i BT O VEEDGRO GO o AU may ot
be the adivity Hiatiitipesstsses individurhen edmisistetohénig sibiscinondviieiehyed aakiexes its
therapeutic efficac

. 0 c}/' c-:EJhUS’ tlfgle ;9 Scr(i)g;tgog cgo i%?erxr‘;] So&rédnasoa 1t e\:N 2 0%%10(}5 i@o%r %r{%e 0., Akt or
MmTOR) |ﬁ]ﬁjlb|P61Ft IR corsnpounr(]%l posSsessés Sieigk a{%:#\%f , %%PPH no way resticts a
compoundeniyavingr thaéaciiwey thdreo! irsed adnathecapientimojupetiphyladtic agent. H0bidkl Other
agents that £aR RE ¥ et IN. 52 RISALRRN IR BN YCIRAQ IR ARIMAIY®) time period in which the
individual is receiving one or more doses of a nanoparticle composition comprising rapamycin
or a derivative thereof. In some embodiments, the individual was treated with a taxane before
treatment begins with a nanoparticle composition comprising rapamycin or a derivative thereof.
For example, the individual may have received a taxane one or more days, weeks, months, or
years before treatment begins with a nanoparticle composition comprising rapamycin or a
derivative thereof. In other embodiments, the individual never receives a taxane before treatment
begins with a nanoparticle composition comprising rapamycin or a derivative thereof. In some
embodiments, the individual is treated with a taxane after treatment with a nanoparticle
composition comprising rapamycin or derivative thereof terminates. In other embodiments, the
individual is never treated with 2 taxane after treatment with a nanoparticle composition
comprising rapamycin or derivative thereof terminates. In some embodiments, the composition,
first therapy, and/or second therapy do not contain a taxane. In other embodiments, the
composition, first therapy, and/or second therapy comprise a taxane. In some embodiments, the
first and/or second therapies do not comprise a SPARC polypeptide or anti-SPARC antibody
(i.e., other than. SPARC polypeptide or anti-SPARC antibody).
[0160] Any of the methods of treatment provided herein may be used to treat, stabilize,
prevent, and/or delay any type or stage of cancer. In some embodiments, the individual is at least
about any of 40, 45, 50, 55, 60, 65, 70, 75, 80, or 85 years old. In some embodiments, one or
more symptoms of the cancer are ameliorated or eliminated. In some embodiments, the size of a

tumor, the number of cancer cells, or the growth rate of a tumor decreases by at least about any
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compositions described herein include, for example, flavopiridol, antifolates, SN38, inhibitor of breast
cancer resistant protein (such as K0143 and fumitremorgin C). [0145]In some embodiments, there is
provided a method of treating advanced breast cancer in an individual, comprising administering to the
individual a)¥&f ¥f&dfi3amount of a composition comprising nanoparticl@SE3FH&IHGArapamycin
and an albumin, b) an effective amount of carboplatin. In some embodiments, the method further
comprises administering an effective amount of Herceptin(r) to the individual. In some embodiments,
there is pr&V3e 8% S 4% cHitrgadistakitti 8 Bra 2 eahtran W9 Yadivishiat gohedeisinys, the
administ%gg&ltqstﬁgégg&ngﬁ% %gffective amount of a composition comprising hanoparticles
comprising rapamycin and an albumin, b) an effective amount of gemcitabine. In some embodiments,
there is provided a method of treating advanced non-small cell lung cancer in an individual, comprising
administq@;g&g&%,}qeﬂg%;}l a) an effective amount of a composition comprising nanopatrticles
comprisriTr:@ rapamycin and an albumin, b) an effective amount of carboplatin. [0146]Iin some

embodim@hidlthe mER GERRSAHEY Bolep fe¥sRAGHERMhe dafftdhp HEIRGY PhIGASAT(8SHE breast
cancer) hasesl it shNREFARRE. IRERRIGH SAtISseRAHERIa RRWR YRR diaRlealernrRssteahgth ER
and PgR and administering, to the patient population an effective amount of a composition comprising
nanopartf@RSLEABASHBTHFSHY ST RUSHatVE fEtesmand B ealidhepisend (gPRIBaisy. in
some emqwpgimenisiatig ngetirattaphaitanmptisesy VVEdn0R8HO0 Had i ahtki&2008/@3096
administering to the J)aiigent po%%lﬁion an ef{egtti}\{e amount %f at Ieaat one ontgl%chemotherapeutic
agent. Tﬁ%a%gﬂ R SR Eh QT Bt e FASSHIC Ag et rRay D ki terel caféhYently or
sequentiglhy titymeaganhycapygnadder kativetithengofaanepactclese kosgmedsivadientsptivel bt least
one other chempotherapgutic Ises 5-Fluoruracil, Epirubicin, and Cyclophosphamide (FEC)
i e VP aR ()

popuIa’gio@@mmibpatfemtbgémzftmi,mm% %Wpéshmmﬁltgaﬁ @g?aﬂli&f@riﬂﬂim@méﬁne
embodiments 9f8a% LI ROWRHDEPHS AL EOMBAIAR G IRRYMER A Ghgnotherapeutic agent,

there is provided a composition comprising nanoparticles comprising rapamycin or a derivative thereof
and a calféPProtein pRrtsHehaBRARin 8 ey SRtOARIBHESHR srt hedtHErRHPE GAESHEN The

COMPOSItigRsARECHP fEhIRIAKHMEY, ¢RMRERSIGHES VERMAUMR Rh{DE J PAFNEILA LR Jer yative
thereof and the chemotherapeutic agent for the treatment of a cancer. In some embodiments, the

chemoth&i&i3BY tRah G FTRATI AN BE RS RADIRBFLT S HRah FREUAR FRAR Y mPcRition at a
predeterménediialithepttatnag sharieighbralide geswibsad)hekel). d sesomielambpodisefnifortieatiention
provides a synergistic conlg)ogsition of an effective amo.unio acom os{i%ié)n com risiﬂ%ﬁr%anoparticles
comprisiﬁa‘r\% afhy QRSF R GEHT S HieFEOP A R e HRSCHE SHBTNt BB TN BiiRRY-
chemothérapendibeaagentb¢d 48iirosomeapiabadimesttsrof Ay ank pha aliouehnetlooe shefapgmbination
therapy with motherapeutic Agent, the invention provides pharmaceutical compositions

compr s S R S Sl cch s
albumin) fog.usesd et e teecmpmningh asdnctr idating vassich L de somsrseslgimuisadedirstand/or

sequential AgMINSHAIARLOLAL 17ATHEUSURR! FISMADSEYEHIRIRDE /] S0MS: SLhRfimeniRthe

invention provides a pharmaceutical composition comprising a chemotherapeutic agent for use in the
treatmentiofrcbidsceienne BlfuafEIdw dompiis s & plotPs AN aRigE EAthet Semmistration of a

COMPOSitPFLGAMRIISHAGRANGRARISI®A RYMRFIBHE rapamycin or a derivative thereof and a carrier
protein (such as albumin). In some embodiments, the invention provides rapamycin or a derivative

thereof-cHHEHing nihensaFRP OSBRI RAHRREEHRSTELBMP RENEALRE Gy in an
chemotheraneiis, ageip-fanginauiianeais andionasqaentslusariterivreathoant of 2anssiHil49]In
some embodiments, the invention 1J%rovides a method to treat.cancer com?riscipg . :
comprising nanoparticles cornprising a rapamycin or a derivative thereof and a carrier protein
(e.g., albumin); and b) an effective amount of at least one other chemotherapeutic agent. In some
embodiments, the nanoparticles comprise rapamycin and an albumin. 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

34



administering to an individual an effective amount of a composition comprisingnanoparticles
comprising a rapamycin or a derivative thereof and a carrier protein (such as albumin) WO
2008/109163PCT/1JS2008/003096 simultaneously and/or sequentially with surgery, radiation, gene
therapy, immUh&taraH§3 bone marrow transplantation, stem cell transplaRtiBf2oR#PEIBMe therapy,
targeted therapy, cryotherapy, ultrasound therapy, ancUor photodynamic therapy. In some
embodiments, the present invention provides a method of treating cancer comprising a first therapy
comprisinghddromisisaimg . mandpaidisl e dBRIDisinGudpasmybibiemsl ciHiBAMmén, fandxarspleond therapy
Comp“s'@%&%ﬁﬁ'ﬁ?, @Qﬂﬁl&s@o‘?‘}@dﬁ‘ﬁr@%&}]‘@%{h‘%@% YRR %@&%ﬁ{gr%%%ﬁlém}a“on’ stem cell

transplantatio mone therapy, targeted therapy, cryotherapy, ultrasound therapy, and/or

photodynaﬁﬁelmﬁapfy‘/ HoSdmmenidinéerascthdibintsrmbippeiorostate ibaiters drsgmes _
embodimenisqihe 56 CRRIABRIARY IS NAIMO RS Deram% (L SOme.SmRRRiMmen ey ihe sergnddberapy is

radiation therapy. In some embodiments, the second therapy is surgery. [0150]The administration of
rapamycRESH L GeriFRihe rarebiiialssisd deie cunripodiosn feepHidrabctredmssRE R EFapy,

radiation sﬁﬂ\ﬂé@ﬁeﬂ&%ﬁﬁiﬁ@ﬁﬁtﬁhﬁ Qﬁﬂ%ﬁ@p@ﬁ%@&ﬁ?@iﬁ@ ’aqrﬂﬂéﬁﬁr%mgﬁ LY d@ARRREUH &RV ith
hormone therapy, radiation, and/ar surgery. For example, the administration of rapamycin or a

derivativéthereBrRaPSIERIES c SRBEEH SRethay o rddeshnam S IBRR st ARSI RE 25 1At bN, ancUor

surgery tbakapy-aysintenadsm agispiasnime 2 dpenieBk ol Ao Rk tiadabtsdhRetitneperiod
between the first @%‘3 the second therapy is such that the rapamycin or a derivative thereof and a

carrier pr?ﬁ%‘fﬁr(@ , a%ﬁ?jfﬁ)na?ﬁ??%rmone therapy, radiation, and/or surgery would still be able to

exert an fifsptagediislylcomitinegeaitfecinihégelbdd isomie embedineptstsitimaydbeslesirable to

extend the time eiockfor treatment significantly, where several days 1o several weeks lapse between
tne o B B e R R S B SR B ancerous
tissue is plelisisaliyreeimmoved, exetoiseds andfordesioyed afid tho lkss ddtiorheafetis tapphiysiegdniemoval

of at leas{,nayt,0f A WI0g,A @QQQE‘?JBHEMI%P&{ SSGRIOLL JERIMERL DY MR BElHASS 1aseE Surgery.

cryosurgery, electrosurgery, and micropically controlled surgery (Mohs surgery). Removal of

superficidhe aggaty) progetiedhs mharbrasaligabcRBRIBIAIR G UBAISETHIARUNTAIBITRHE MR therapy,
radiation theianknadd/er #érgeLy may be carried out in addition to the administration of

chemotheri&eutic Eﬁﬁm& For example, the individual may first be administered with a rapamycin or its
derivativédHEHeof-colftaifiiRE HARGREHIC e4Oh PR ROPI Eisa 4R @ SaperEtils&ioamaT Bfe fPeutic agent,

f”‘r(‘j‘?' ?&Jb%ﬁf}&@g@@&@?mﬂﬂﬂpﬂﬁm@mw aggmmagmaﬂg@g}swgem iﬂda@;g_aagy_elyhthe
naiviaua may_lrst treateq wit ormone.ther py, L lation t erapy, anasor surgery, wnic IS then
followed BPHRES EHTBAS T UM 6 16 SPE TN ST BIR fogumPostion cdtmprising

nanoparticles comprising a rapamycin or a derivative thereof and a carrier protein {e.g.,
albumin); and b) an effective amount of a composition comprising nanoparticles comprising at
least one other chemotherapeutic agent and a carrier protein (such as albumin). In some
embodiments, the method comprises administering to the individual a) an effective amount of a
composition comprising nanoparticles comprising a rapamycin and an albumin; and b) an
effective amount of a composition comprising nanoparticles comprising at least one other
chemotherapeutic agent and a carrier protein (such as albumin). In some embodiments, the
chemotherapeutic agent is any of (and in some embodiments selected from the group consisting
of) thiocolchicine or its derivatives (such as dimeric thiocolchicine, including for example nab-
5404, nab-5800, and nab-5801), and geldanamycin or its derivatives (such as 17-allyl amino
geldanamycin (17-AAG)). In some embodiments, the chemotherapeutic agent is a taxane or a
derivative thereof (e.g., paclitaxel, docetaxel, and ortataxel). In some embodiments, the

chemotherapeutic agent is not a taxane. In other embodiments, the chemotherapeutic is not a
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nanoparticle composition and at least one other chemotherapeutic agent. Other combinations are also
contemplated. [0153]Administration of nanoparticle compositions disclosed above in conjunction with
administration of chemotherapeutic agent is equally applicable to those in conjunction with hormone
therapy, rad™HSR%PAPY, and/or surgery. [0154]The term hormone theraffyVAS3&&8#Efein, includes,
but is not limited to, androgen ablation therapy, androgen deprivation therapy, hormonal ablation
therapy, combined hormone blockade, intermittent hormonal therapy, neoadjuvant hormonal therapy,
neoadjuvananétcger smbprission, thedreovadrepsittaragoygen deprivatibnsonrroeoedsnsuish as
testoster%ecgquwﬁé%éggt%rg m,igi&%gﬁ&i%%gw@ggi;@e of apoptosis in the prostate and its

o

malignancies. In some embodiments, prostate cancer may be treated by exploiting the general

dependety#6F prostexemplarnoandrvrodian rgolig e sdrenat ipmrayiss sefeiyeanisaslashione
therapy. [Q1R0lRoMe SHEABH mmﬁgﬁgﬁeiﬁi%ﬁmg%m@mﬂeszmﬁﬁéj%egaﬁ@dwm%gag{yidual,

comprising administering to the individual a) an effective amount of a composition comprising
nanopartibfiésisBriniHRIR T RHRioB AN bR AR1GR S BT LIt A T D AR REI 2 BIBumin) and
b) an effeglive amessd.af a-RRACALPPIPH e ASHNG hermonadnRihasenisiaseeieddsHRH
agonist, luteinizing-hormone releasing hormone agonist). In some emboﬂr}é%ents, there | p&ovided a
method J¥IPERg EShEUH AV ERORILAN AL BH3HERTIP el PERATAGTRS thE! RIS AP et ctive
amount gbachaspesidericanpis)glRanopgHiges gopsifgsapageycinaatidencilintanibanidd) an
effective amount of a Gnl%H a ogist. In sorgl}n%ggabodimenta,s tfe ethod. is for %eatmen of Iparostate

cancer. Iﬁoggﬁoéngf;ﬁ%ﬂol&hrh éH)trS > E relinol sucigl%s ~trans refinoic acids o

SRV provides pharmaceutical compositions comprising
nanopartitigsatiomsphsio a geldanaycicioroa ddevative theredf(anchachfAsAlipteid (hahsasdiistumin)

for use incﬁg%gﬁ%tpg&g é)% % ég%r%g%i‘r\gggﬁ% @ﬂ&qﬁés%pomprises simultaneous and/or sequential

administration of at’least Ist. Suitable therapeutic Gn121-1 agonists include, but are
not limitel187leuprdidengosahsiimeater tinchamehstirneabtisaedn b ediendesienain, and triptorelin.

[0156]in é%ﬁﬁ@ﬁ&@%@&’fIBE{%L?%%H%J@Sﬂs?st'iﬂg‘itﬁ%ﬁ{éﬁ?ﬁqﬁ%%‘?&BE’J,@J%IE}QIM&QH%l gmprising

administering to the individual a) an effective amount of a composition com,prlsmF% nanoparticles
comprisidgtERPEYSHIYRIFPBI S BeINARRIE IR eSPHTHbC R SRIFSISIRI T E BLY HIb URSHP 15581 effective
amount G, A HRrEh@0PRebuitsh O RHURRAI 8RB T NNoRiseN IS dRerecisarided a method of

treating cancer in an individual, comprising administering to the individual a) .an effective amount of a
compositfiSPRSAR R BRI EL M AS SobE 1B tEBPC FRTEAN BB B8 L B1fi5PGing rapamycin
and an albtsaisle D)ameffeakive Asauni®f, pkenfidragoristiaancisblAata dmgetinéd some
embodiments, the method is for treatmepy of prostate.cancer. In so mbodiments, t ntiandrogen
il R B AR R S Tt
nanopartieieotanp diitibrOintageheremb adime risrdbe i i entior: finovidesxpi®@rcapes tiicat.compositions

comprisingnanapaNICiesCANPIHNG 3 1ARAMYCIRL 48" ‘Mgﬁ'a"t?nmeé%?éf’é‘x%,%??}Uaiﬁb&r%ggo%?“Ch as
albumin) for use in the tredtment of & cancer, wherein saitl use coniprises simultaneous and/or
sequentizhagitinispation agtatsl snevorie harM anbiistibe-dntiantrogdedimevmebembodiments, the

antiandrogen, isRdministered DETOLe e iR A0RG ARM(OE AR FARAMYFIRCORtAIR LG ARARParticle

composition, and the administration of the antiandrogen is continued for at least the first month of
GriRH agishiseine aigy2 tArsShiv Saih btificstdlpainhdnsamsgeRtadnstdie sisayHs R Sicabout 1,
2,3,4, 59@2&&@& QixhHe ddn H@ril&i@ét%@f@e%@pla&itlaﬂe@@ogéta@; Al @ﬂﬁjcagél‘j‘ﬁﬁl@r%ior to

treatment with the GnRH agonist and/or. the rapamycin-containing nanoparticle composition Suitable
therapeufReSIRISHE ShfstETMAthFERRsIISHS AR %Y o, leuprolide, goserelin, naferelin, meterelin,

buserelingghigaprelin idesinsalinbadichbiipionelibhhitableptiinpauii¢sansiandiggent nwhde, but are not
limited to, bic lutargﬂde éCalsodteﬁ) flutagﬂgr §E I xirll)[é. cg(g)r{)teronﬁi. ni%:tat ide ilan&go@e‘@ nd other
therapeulRE RSUHs Hids P LANER @ e TARIEN Sy Ve B LA R B E VR R T Snstrate
level lapatinib (GW57016), Herceptin®, gemcitabine (Gemzar®), capecitabine (Xeloda®), Alimta®,

cisplatin, 5-fluorouracil, epirubicin, cyclophosphamide, Avastin®, Velcade®, etc.

[6109] In some embodiments, the chemotherapeutic agent is an antagonist of other factors

that are involved in tumor growth, such as EGFR, ErbB2 (also known as Herb), ErbB3, ErbB4,

or TNF. Sometimes, it may be beneficial to also administer one or more cytokines to the
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[01571In some embodiments, there is provided a method of treating cancer in an individual,
comprising administering to the individual a) an effective amount of a composition comprising
nanopartieles comprising a rapamycin or a derivative thereof and a carrier protein (e.g., aloumin) and
h) an effectiVeOa2#3(#A¢ 6P a gonadotropin-releasing hormone (GnRH) antakfohist wrepéetited LHRH
antagonist, luteinizing-hormone releasing hormone antagonist). In some embodiments, there is
provided a method of treating cancer in an individual, comprising administering to the individual a) an
effective mdioliiabfla Kenspesiidiconspiisitg:rasopatdielas co mprisingiidpanyygianrithasbédbumin and
b) an eff%ctive a%o%’lt of a ?g]% .,E';mtag%onitst. Irtlhs%n%eegn dﬁ[sng%tx?d mae gﬁh%%riesdfgﬁ trt%%rpent of
prostate CANES? T S8 b OamENts T Re Mvention, prf‘)v]rl1 &g peharmaceﬂtlca composffions
comprisirgmbineparticle $sgoengyisificha gapathychibiosy dervbaive tearmgahaiethacderigatprotein (such as

albumin) for in the treatment of a.can Ly her ir& id use ] ' or
sequentiéoearéj?z?%}ls%%%% ﬁ%??%t Té%%(ts ’otrgig égﬁl\?ﬁgnatsa%orﬁgg g%ig%?ﬁﬁ%?gﬁ%%%%ﬁ%ﬁ?%onist
include, itharare awi-ffitdtawibwn 20081200168AC Mot s/0d30dé(@Etpatairmtietate (Cetrotide),
by Serongyggnirelpagsiale (H0tagonsRYDEaA0P:IRIAAH ARpliA RMRYXHEIRRR IR AR ike.

[0158]In an embodiment, the method comprises the administration of a therapeutic effective amount of
a rapamyBiHScdiEaivRs AadapramnebokpsaeRiiracanPERkasE Ak ieiugss salshMigRses: prior to

hormonethgranyicisGapinncliRR Wit Bamona thermpy.dvenmhEnansthespay Lidallawinadormone
therapy to treat prostate cancer. In some embodiments, the method comprises the administration of a

therapeufiieBHerlivRIeM Gtrbtdss Jr-ps RO CHRERI RPN BHS HatERTPHEmMIN SRNET dhiftaneously
with or sgpasaitiyrirmithe bersrensidhe rapestimageit tediaahprasiaiesanCelieAicahinrationeof a

therapeu%l%ﬁally ffective amount of one or more sp%dard hormone therag)% drg%%gedq 1 ggfrapeutically
i

effective EMou eé?@%%&rﬁ%% B ARResh % ﬁa%%%igr s é‘}'%%(ﬁ’?ﬁsrsl} ol H1ay resiitii e synergistic
effect in prostedsitsaior ifibiithorhéingeidinggegressibrirafcexisting prostate ¢urbad)mi@ii§3han some

embodimente, (et (s rpvided 2 method of heating. caaeen inan ndiidual, comerising agministering
to the indwidual §) an effective ambunt or composmgn comprising nanoparticles c [T‘{prlsmg a
rapamyciprepeaty érivhiiiegHoreshumdeafoacHenadiotedd e ghemiothmiadentic bcah @ffeetiie amount of an

endotheligy} rpceptqy, blacker, ilihilats 462 iagRRist»1By30mS SmRegiReRthess s Riayded a

method of treating cancer in an individual, comprising administering to the individual a) an effective
amount Ghal veRmostisEmpBIRE §aadp dradnd idrabrsiag FRsHNS AP BMPAA eABRPRHiaNd b) an
effective aipgiRiqf aRsRERR ASRCRRIRLRIackR IBhiior AhaiRgQghd same sraRediments,
the method is for treatment of prostate cancer (such as advanced prostate cancer). In some
embodinfériis HREME ARS RO G NR AR Afid A ISP SRsh R EBHRH A Ra fpRadanests,
comprisingea ARy pid Q& denvMativetiermofong @ car ig ik (stshpsiabanimiierugadn the
treatment of a ca ce[, X;/her in said use cor?prises simultaneous and/or sea%uintial administration of at
least one“é“nti‘éﬁl’{gﬁ?-& BRED TS B RS HhR S P BRI R AR RARTRANE S R E o thelin-A
receptor bhipakeciindnb isaralbnantagahist andffdesydathisinod fiantigeskine Kivasseiniabi @xBJuiie Abbott
Laboratories, Abbott Park,.IL). [0160]it is understood that f the methods.of treating cancer
descrive R B R e e eh RGeS R IR R AL (ERng
descriptighrasba®nibina8id9) therdipidy Tarsom®; dfbodients wihmpaddtenS wratdid scodfignditment related

to combinglion, INGFAAY AESEHRGH errBob RARRALYI g camhinalignof iieisttarny.(e.0. a
nanoparticle compasition comprising rapamycin’or a'derivative thereof and a cdrrier protein) and the
second inhibitor 18 a multiple reversible ErbB1 family tyrosine kinase inhibitor (e.g., laptinib). In some

embodiments, the tyrosine kinase inhibitor is a single reversibie EGFR tyrosine kinase inhibitor
(e.g., gefitinib or erlotinib). In some embodiments, the tyrosine kinase inhibitor is erlotinib. In
some embodiments, the tyrosine kinase inhibitor is gefitinib. In some embodiments, the tyrosine
kinase inhibitor is a single irreversible EGFR tyrosine kinase inhibitor (e.g., EKB-569 or CL-
387,785). In some embodiments, the tyrosine kinase inhibitor is a multiple irreversible ErbB
family tyrosine kinase inhibitor (e.g. canertinib (CL-1033; PD183805), HKI-272, BIBW 2992,

or HKI-357). In some embodiments, the tyrosine kinase inhibitor is a multiple reversible
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WO 2008/109163PCT/US2008/003096 therapy (e.g., one or more compounds useful for treating
cancer) may result in an additive or even synergistic (e.g., greater than additive) result compared to
administration of either therapy alone. In some embodiments, a lower amount of each
pharmaceut®RRPEARECompound is used as part of a combination theraB§ EHT8%HEE8%he amount
generally used for individual therapy. Preferably, the same or greater therapeutic benefit is achieved

using a combination therapy than by using any of the individual compounds alone. In some
embodinterisintharsamielobipe &t tREM5EdIE Defrhit BRI ad ¥Sifd7a. dmatiue amboin@y., a

lower dosg. apdeRSdisauam ey anraleER) el A phadasalicallv AElue sooRIB L&

combination therapy than the amount generally used for individual therapy. Preferably,
small anfsurR eppdimeats ihie aifpsintkdneseripbimarradibisaratear (Ridim aE s inb ES B erity,
frequency, or diratinnRhenaerNare Bifsrffertsrasaeriaiedowithihsenmpeunt IOLG iR &ome

embodiments of any of the methods of treatment related to combination therapy, the rapamycin or

derivativa#iRed dp it drsqushfrtivm ol RE (& §XraceHBm BIRMora 2 A fREyBAt SRS M8rmone

therapeuiigaaRa AFeiesaRAHE dnSieale vampasitioncentaiTiRe Ik easiiwe diffepssanpparticles,
wherein some of the nanoparticles in the composition comprise the ra angycin or derivative. thereof
and a cafRBYSIIRS ARAMRELIHSS SIS A% TRRABIAIORR TR NRIS IS0t SALD MpREP 8 ond
phqrch@a@igalbugﬁﬁy&mpgeﬁe_umd\&n&masigéfmﬁibEa.aHTrﬁﬁmeremtk;oﬁ@tlﬁenﬁssiﬁgllyIMm@pamypin or
derivative thergol I coptained in panopagticles: n S0me.am F’c&dé@%%%l?' hullaneous admiistration of
rapamycin or deriva e theveotin the nanoparﬁcﬁe composition and the 'sécond compound can be
combiqeﬁlwtbhtsdrmdtmawwhﬁﬁse’ss@hr’mi_l&mycimf&ﬁﬂﬁb}{the sec_ond_ compounpl. [0162]I_n some
embodi E‘i%rff any, oL 16 ARV GRRARAUIRISAL %E%Qrtﬁe%?ﬂgmﬂ%éﬁ%E%H@égdc%?&%&%.flﬁ.re'”’ the
first and Second therapies are administéred simultaneously, either in the same composition or in
separatesestgoRitdinecnis.dbmechoddgifpremestingebiag epntydeahddierapiemardmeimnistered

sequentiglhy,d fmdh&, TR IERBRYSSAIRINIRIRS el PEAer, @ Qr GRS HAG RATHRIIANGN of the first

and second therapy. In some embodiments, the administration of the first and second therapies is
concurreFIOFIAte GRBSBANTSHAGIR e Ao UIAECARSEINET S ar RAdietite tBe SR tBoh & &y overlap

with each-e4higEniR SHIBRLMBAIMENES atharrdmpisitaticabiNadisshandmReandihermpinstisd
non-concurrent. For example, in some embgodiments, the gdministragon of the first t erz#)y is

terminatdd IBE RIS U RAKERSRY e CRAE o PE SRESSHIB SUTAT AR A ESUIRHIZEN ¥ of the
second thesapydsdarminateddyeane dbeidlsin Mo 2008 6HIDEHB PG ESRQOS/RR3RAibsrapy is
administered. In some embodiments, the second therapy, is radiation therapy. In.some embodiments,
the Secofl ST SHT B S e D LA TEHRS of Ay SF e TR HEIR refatecl
to combihatioméerbpdinthe s dahe ercth eddynspages camodappons metas Btn ozt ad prnaryicantet,

advanceg, EanGeEIOERIM AAANARE RANSR . MRIARANR SBRRSL.ERARREI D RRIR4 BPHILen cancer,

t
cancer In an adjuvant setting, cancer in a neoadjuvant setting, or cancer substantially refractory to

hormoneathireipng mrtbior{ Brbbdikeme diipatantEGER bokamgrmobadinems dmbutivtalds tfe
cancer is 91,2 SHL TR GritesHiNeh %%ﬁ%%ﬁiﬁi@ﬁ%?zﬂér RAvRSIMRAdIMENtS, the cancer is a

plasmacytoma. In some embodiments, the cancer is multiple myeloma, renal cell carcinoma, prostate
cancer, [{#8hncer Iniemasmbodrarnicatsentsnyionrapyides martbed AhH GiNesarichiB A8t cancer. In

some emR@RiMeN!Solis LMER IS SR AMA( Riiviiher AhanAsaicamihd BrsommpssiRdiments,
the cancer is not colon cancer (i.e., other than colon cancey). In some embodiments, the cancer is not

breast cCBRF B8 BIRAPAHAHD ROILP TSRS AR BRI WA B HALTRADEFR EANC AR 9L Hn cancer,
prostate gapcarbehbiRiad)cere{fttidd anoine dmbedinenibotitanyesf therbouaerediinents
related to c mbina}icH] . - :

analog, including for example purine analogs and pyrimidine analogs). In some embodiments,

the invention provides a method of treating cancer in an individual, comprising administering to

the individual a) an effective amount of a composition comprising nanoparticles comprising

rapamycin and an albumin, and b) an effective amount of an antimetabolite agent. An

"antimetabolic agent” is an agent which is structurally similar to a metabolite, but cannot be used

by the body in a productive manner. Many antimetabolite agents interfere with production of
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therapy, a taxane is not administered to the individual. In some embodiments, the taxane administered
IS not a nanoparticle composition. In some embodiments, the nanoparticle composition comprising
rapamycin qQr.a derivative thereof is not administered in conjunction with a taxane. In some
embodimenfg,o LYEARESS not administered to the individual during the tin?&%’é’f?&%l’%"%ﬂ?éh the
individual is receiving one or more doses of a nanoparticle composition comprising rapamycin or a
derivative thereof. In some embodiments, the individual was treated with a taxane before treatment
begins wittckitasoiaRitia eodlpddiibarcommppkingsapimsiarobiccaelivatvesitnsidoprlpexample, the
individual may HRKGEECHIY O IAXANG RS AIMANG AR WEEHKS, IR AL gﬁﬁ@%{%&)re treatment

begins with a nanoparticle composition comprising rapamycin or a derivative thereof. In other

embodinfetaEabing.isarithing. folesire eabinosidak Ernsare danERisian B yorRerasfBsEttle
COMPOSItiof cREMAISING [ARBHBYSIR S RARSVALUS IhgEERE, lTBPMe RBhaeimanmsidigmindividual is

treated with a taxane after treatment with a nanoparticle composition comprising rapamycin or

derivativE e BOPIE RGO FPES REBHURA SHHSD A iTiReyaRng nBths AR Hht S Taxane after
treatmeninoitil RARKRARICIE CORPSIHNE (ORKANSIRBFBRAMYIITICHerisativelhairetdesminates. In
some embodiments, the composition, first therapy, and/or second therapy do not contain a taxane. In
other ermBISHTTEAES (AT REHT R S IRST Ry S RGP SIRINS ATSISge v BHAT IR, WO
2008/;0%&313&@182&@8#@869&% apd;Mﬁhlgaﬂ)@‘eﬁdﬂ&bistr,aﬁimrcﬁeﬂzﬁﬁlIxttpcdpsatalﬁiﬂ_ae
inventive,composiienadminisiered ip an.ndividual suich 3.8 Bumanlmay yan. wilf fhe particular
composition, the me 0d of dc}mlms%ratlon, and the particular sttage of cancer being ffedted. The
amount sidoafddibbsedficianto produce s alirable, thepartbed ssitdr fisstlthe tegagotintof prophylactic

response, pgAINSLGADES AR SO RESMPAdIDS AN DGR MOURLP L1 cRMPRATINNIR A bgiaRghcally

e
effective amount. In some embodiments, that amount of the composition is a prophylactically effective

amount. N¥&whve @risamn dntomsecabrlimestsdpamytindoms doasidatnoat eierenpiiNbeldomposition is

below thelaygbihatdndusesadasicolnaical elerlktlera0plessahovg Llinically acceptable level of
toxicity) or is at a level where a potential side effect can be controlled or tolerated when the

compositBhid admitisiereemhptinmamtidiainyerden readie mubathiéHeting st 8k rapamycin
or a deriyadivedingreship g .CamPOstiand samamevihel icianire-ne aarmmasal Adftdpastivily,
increase AKT phosphorylation, increase P13-kinase, activity, increas thé‘Jen%th of activatign of AKT
(e.g., actiRORARPSIREAEEERRTHE gcé’ﬂﬂﬂé*ﬁ’@lﬂf}ﬁﬁ?%i?é’éﬁr%%%‘fﬁm‘gﬁf SHOF RS BAMBR IRS-1
degradatie, ialtibiho),aliel 1§ XCHEcuwecatolatn ot al ztitidainghibény BSdose crabodinstetsedre
expression of cyclin D2d decreﬁ‘sedeﬁre%sioré eg}‘(%u|:vivini,ni(rilh'LlaitEH_-CE%-iilflmdusg’:gd é‘guliriplc? ml}/eéortpla cell
growth, inhiBIt CANEEr CEit Profiteration: Ncrease Apoptosis, increase call cydé Aest, ncrease

cleavageiotiptlyéAD Rriksie)i poynoerasé aincreasetcie avayeishg aspaperd/taspagsiSinglter or inhibit
signalingr' tidylinosit [ .i I[reti wyays,
gt L S LT RSt R R R R G
provides agentsirsdugr tiadting ranbeited ih xelorhearbymdaifigonng oeetdardaiaing. (e.g., a human)
an effectiyg AmayRk oL CAMPOHOR SRMRRIENG HaneRepicCRR thah CAMAUREFARATY CiR Ak g derivative

thereof and a carrier protein (e.g., albumin such as human serum albumin). [n some embodiments, the

amount oFYABaREIS S BHEN T Aol BleFERt T SHE ARG BT Rb At faEiamdenpitipirEtRSRowing

ranges: abpuktne, tehakadhhDenabpsiretendiinkatiNtheahRitdAda oW A2 16hoapeihilie. te about
20 mg, about 20 to(gbout 25 mg, fi\bout 20 to,about 50 m%ﬁabou,t 25 tg about 50 mg, about 50 to about

75 mg, atfJiE 58P SABBTHSL G R USEPHEHS S BATEE G 2556 BYS /s BbusTFaRE fly M Sbout 125 to
about 150amghaadiclecdbéeiad0dh émeng maineRfbie abokd2RFmgeabau 30aieabous@25 mg,

about 225 to about 250 mgq, about 250 to about SQOJnng abou% 300 tq about WO |
2008/10 %%‘!'I_L)Efl]lﬁil‘s 6@&0%5 3ments, e metitod 1871or treatment o1 a preast cancer 1n an
adjuvant or a neoadjuvant setting.

[0115] In some embodiments, the invention provides a method of treating cancer in an
individual, comprising administering to the individual a) an effective amount of a composition
comprising nanoparticles comprising a rapamycin or a derivative thereof and a carrier protein

(e.g., albumin), and b) an effective amount of a platinum-based agent. In some embodiments, the
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350 mg, about 350 to about 400 mg, about 400 to about 450 mg, or about 450 to about 500 mg. In
some embodiments, the amount of rapamycin or derivative thereof in the effective amount of the
composition (e.g., a unit dosage form) is in the range of about 54 mg to about 540 mg, such as about
180 mg to aBELRPFA¥HE3or about 216 mg. In some embodiments, the corféelitreigf Wee¢he rapamycin
in the composition is dilute (about 0.1 mg/ml) or concentrated (about 100 mg/ml), including for
example any of about 0.1 to about 50 mg/ml, about 0.1 to about 20 mg/ml, about 1 to about 10 mg/ml,
about 2 rykmtite gboutSs mglethododikedtiogatsoatGimgy/ miiabivat, Emg)ﬁsihagrammisstem’lg)@i thents, the

concentr f 2 mg/ml, 3
mg/ml, 4%%9%5{32 a%pe?ggié'{mg/m t#(;{i%r#) §H #@gé{?%gc% rr%g5§| ’g] H%(’)n F#?& ézq%%mg/ml 25
mg/ml, 3@amglmllrwwﬁibttmlsoam@hhmi[gﬂfeg}m@mmtwéﬁ‘@éﬁtwmﬂwm%ﬁn’a|§aﬁrﬂ}dﬁ1 ora
derivativ g,mﬁ{&ﬂm@syaeag&ﬂemm@ SOMRCSHIRASHEC AUbALEROL ipieS 18uahaH bR 9h25
mg/m2, 30 me,h.n2, 50 mg/m2, 60 mg/m2, 75 mg/m2, 80 mg/m2, 90 mg/m2,100 mg/m2, 120 m g/m2,
160 mg/rﬁfzn&mbﬁéxm@tigberﬁwﬁw@esﬁ%wt BRI 2&0@%@%@26@%%2@ 260 mg/m2,
300 mg/rpRi3RR PR 2400 I 8ARIRA0 MEMRY SHQMNA MA: RErRAIMARhIIRY MMy 1080

mg/m2 rapamycin. In various embodiments, the compasition includes less than about any of 350
mg/m2, 3BBPRFGIRRDISBIHAIATS, df@é“u‘#g&‘hﬁ?“f%b Bisrthibise Tt PEEFIRS AR mg/m2, 50
mg/m2, Qh&@a@wgém&dsammm@raﬁzdepivmvp(m&@@&utrw@memegynqmémlﬁe amaineskthe
rapamyc a deriyative thereof per administration is less than about any of 25 mg/m2, 22 mg/m2, 20
mg/m2, I{é% %%ﬂ)ﬂ%%“‘l %1 }Pﬁ‘én 13 mg/m2, 12 mg/m2, 11 mg/m2, 10 mg/m2, 9 mg/m2, 8
mg/m2, 1ehtein2, 6 mgim2, cmmglnn2néd, nhg/mthddigfm2remehnd, toedstmadne? (HESGhpesitive

embodime e effective unt of ra cin pra de tiv. ther fin he co sition is included
o o L B B R B R
about 25{mgladhgasbanesity SBbGt §6nigedaboubed.t at;b@dv'asw@mim bivowt MBlignabwes 100

mg/m2, ahopt P:Q;g 10 AR9M] don N4 AR AL & (2200 T30, BIGAM S AR %&%&&@Out 175
mg/m2, about 175 to about 200 mg/m2, about 200 to about 225 mg/m2, about 225 to about 250
mg/m2, dB8aeoB@)to about 300 mg/m2, about 300 to about 350 mg/m2, or about 350 to about 400

mg/m2. Regie/pbly, thesiieciysoamaun ol sRRMIGIHRAAESH alive dlaeieaiiRbecompagition is
about 30 to about 300 mg/m2, such as about 100 to about 150 mg/t-n2, about 120 mg/m2, about 130

mg/m2, SPEHRLASHRYINRE féfégﬁFF‘s‘Bﬁf@ i Brstividate b plestv PRIt HSpeip It BFective
amount Qlorapa. / Mﬁr@@[&&ﬁﬂp&hﬁ/ ma&n&maac&ﬂe&aﬁ least abaut pﬁyﬁﬁf 1 mg/kg,
2.5 WO 2008 16 S2008/003096 m 5m or 20
A e e kf e R B e SO PR T
compositibaiinedes pesddban mb%ﬁmfyre:it&@cm@ﬂfgn &ﬁﬂnmﬁldgaﬁ 56mpg1/skgg ﬁﬂ&ﬂﬁgi&gné.ﬁﬂ

mg/kg, 100 ma/k /k 25 mg./k /k 10m m rl rapamycin or a
derivative e%oﬁbaf%] xee%fnp%ary o%%’r‘?g rec?uélq ccl’élg?nc O%l)éj rbsu? Qe ngﬁlfr?u c??o wWee '){ﬁy without
break; wesgidy;itireanduncf fommnyesid) oncdievery tmeenivelbksauhoe puery andhivsekSpitaékly, two
out of thrg e z}éﬁn@ai%l&ﬁm%@‘%ﬂl%:&*l‘?o?ﬁm{?@ﬂ%o@J&ﬂ%‘*ﬂ@ﬁ%&ﬁ%&ﬁbﬁy&%ﬁ%ﬁ‘ﬁew 2 weeks,

once every 3 weeks, once every 4 wéeks, once every 6 weeks, or once every 8 weeks. In Some
embodum@fwsorméce@ﬁdswm)adwmgb@@d(@dnwaﬂogwwcemxdaz%bs;tn,aaansxawom mdi.e.,

daily) a wekslBiSome.amRadineRi e dusivalS, PEIWReH 3¢ lad HRISHALAM AIRIESS than about
any of 6 months, 3 months, | month, 20 days, 15, days, 12 days, 10 days, 9 days, 8 days, 7 days, 6

days, 5 dEjRCAd YR BUSPIPLoRYEling afulayxﬂ%ﬁm@eﬁfﬁoméﬂ@rﬁb&mtém@%etween each
adminiStraﬁemm)mamf@aqytf@rtye@fméﬁpman?emsa rage Broasidhscd. Mosthie &rbenthsnt,

months, 8 mong 2 months, | me embodiments, there is no bregk in the dosing schedule. In
e LGRS 08 TRETOSR ek, BEHS SRR Hb AT AT oo TR A SO0 ook
1017117 mjmlmsuﬁasmna)ézﬂmmﬁmmsthememha podemﬂed dedicainoéxienedparothaintime, such
as from a § &Qonth to about s?ven ye S..In so gef\nts the rrI ricition k .

administerell Gvér afoprg dnd?’f Teast abt tan"flltx)lfjl b\fl ual{ ag ) .1§e, ?[Efﬁloﬂt i%??ﬂs,l%?%, 48,
60, 72, on@dman&mﬂnw@néemﬁ@m&gm&m#mvale{wanmﬂwrbmtasrwdmmim'siuered over

iod tl t t th bout
ook, SR e M on e about

h adminiistration is about
0.25 mg/mzemzab@mwéem@m%%@ﬁt@gmm%nﬁg/mwwoa@zzsrm@mromﬁmm5>rﬁ:g/mz to
about 50 mg/m2.
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[01721In some embodiments, the dosage of rapamycin in a nanoparticle composition can be in the
range of 100-400 mg/m2 when given on a 3 week schedule, or 50-250 mg/m2 when given on a weekly
schedule. Preferably, the amount of rapamycin is about 80 to about 180 mg/m2 (e.g., about 100
mg/m2 to abBUr2esUIMYN2, such as about 120 mg/m2). [0173]O0ther exeRpldi§2elsipgg%chedules for
the administration of the nanoparticle composition (e.g., rapamycin/albumin nanoparticle composition)
include, but are not limited to, 100 mg/m2, weekly, without break; 75 mg/m2 weekly, 3 out of four

weeks; 10Qivigumz) we ekt oanold weeksnipbitig/ toznwiaidnadauirt ésweelsisiitb mg/m2,
weekly, 2 out of 3 vggglég I\%O .20%33.%0916 CT1US20081.003096 }ﬁoi(rpg/rgz Weeklx, without

break; 17’?%%%’3, once ur%/nﬁ’wee %aﬁg erﬁ%)’r%i?lglﬁ%teoe\?e‘ﬁ? Wee P arwﬁl}/ﬁ'ic, once every 3

weeks; 180:300sighnk, dveeydinrde, viablas!ife- LiEbmnghn X indesidy, viftrolkibeedlay 2ibs® g2

twice a ks 150-25 /m2 twice a week, The dosing fre f the.compasition may be
aceted Loel T B B B B veician.
[0174]In sobrslznsbisdiremshodd scomipentitiont islathgrritbress lsoge @ dblueant@rmg/kg three times

weeKly. Ifpspape emppdimentsyGRARPORIIAR 5 AYBIVRIE e /PR 8P0,ARPYLARD fngim2, three

times weekly or about 90 mg/m2 daily. In some embodiments, the composition’is administered about
30 mg/kgBridu.somerisnBedmiaisTnEtn i elitridanha) miuRfietive atpenatiofis ampmiEit dosing
regimes é&%ﬁfﬁ%@%%i@sY,%h&!}%tiﬂgra%ﬁ%ﬁ%&ﬂ%@&&@%i@@%@@%ﬁﬁ@@&@i&f preasng cancer
in an individual by parenterally adminjstering to the individual (e.g.,.a human) an effective amount of a
compositi# cBIIREMGRARLFAFEHEL hATOEH o1 & RYEPRIFO FEENT AR RRFENCAHI R Carrier
protein (ehg.irdiBiHpSueidas: R s kuRialb iR i-someeaby dshenisinthedrmitietefing to
administrt%ion isjntri\gnou intra-arterial, intramuscular, or subcutaneous. In various embodiments,
about 54 gt GBBER 548 RS0 E RIS U She ERP RS T SOk PRI SETRY B
rapamycin@ndetivahiy erthdsent is adnbinisteffedtperaoaet lof a0 Rorhad i aiidi @t dxasoamis not
Conta'”e%[{{t%ct)*&e QmpoR Qx'xtxl Qh%?ﬁrggu nbodinme ”%?31%5'2?0 ROGEXEH] ?{ogeélé’ﬁf Y5 ”}8{%94‘;:?8?%? only
pharmaceu ICally active agent 1or treatment of C _ cer that Is containéd'in the omposiuon.
[0176]Thinbibitpositiors seesersdoehé termsambredininistopdaryd rnbittoliviol ab(dsmheasse

include, but are not limited to, camptothecin, such as irinotecan and topotecan. Exemplary

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

phosphate, and teniposide.

{0120} In some embodiments, the invention provides a method of treating cancer in an

individual, comprising administering to the individual a) an effective amount of a composition

comprising nanoparticles comprising a rapamycin or a derivative thereof and a carrier protein

(e.g., albumin), and b} an effective amount of an antiangiogenic agent. In some embodiments,

the invention provides a method of treating cancer in an individual, comprising administering to

the individual a) an effective amount of a composition comprising nanoparticles comprising

rapamycin and an albumin, and b) an effective amount of an antiangiogenic agent. In some

embodiments, the method 1s for treatment of metastatic breast cancer, breast cancer in an

adjuvant setting or a neoadjuvant setting, lung cancer (such as first line advanced NSCLC and

NSCLC), ovarian cancer, and melanoma (including metastatic melanoma).

[0121} 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 peptidés comprise two functional domains,
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"human) via various routes, including, for example, intravenous, intra-arterial, intraperitoneal,
intrapulmonary, oral, inhalation, intravesicular, intramuscular, intra-tracheal, subcutaneous, intraocular,
intrathecal, transmucosal, and transdermal. In some embodiments, sustained continuous release
formulation WQHg“ﬁeﬂ?ﬂ)@sition may be used. For example, the inventive c%ﬁb%%%wwﬁﬁbe
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,
bronchoalve tisgetaing fia] Ainetthtotik Girmnopeptdaso imentuoichmienassts azhthsarthsies (such as

albumin QEOGRALHE PLNGIINENEG CAmPRINS PR st e D arsascsmiapis raute

including, to, or Intramuscularly, y, intravenously, through an inhaler or

other air Borserdbtiraspiigr Emer e eN GO 2608/ {8H 19IPT 920688/083DAbHS0me

embodimess, sRsHANITRY RS Qq{ﬁ‘(%tE%?p%@é@%iﬁxﬂ%?&&%%@&é@%%@?ﬂs%%@i”iStered using a

stent. [01771The dosing frequency of the raé)amlﬁcin-containing nanoparticle composition and the
(+

second cORMSEIMEN DI BRREIREEN i RFRHECHS TEE Inrmecmbrdimsate dhs AtHRTRIAER Nt of the
administggag RIMEIG sl Brsaneverrodineiats (dhe fisshapdiseond (hp@pisssaraagdiinistered
simultaneously, sequentially, or concurrently. When administered separately, the rapamycincontaining
nanoparfRARBIREINF R Arit A58 8E JBRIE Hﬂgﬁﬁarégnvﬁﬁ&ﬁﬁf@é‘%g%%tﬁ%rg#gg g frequency
or intervaisd/ooVexarrRple, ShRatspamydimcentddnigbianopavtiioiersomposiiontcan e dataidisiered
weekly, while a.se ound ¢ inistered.more or | uenptly. |

embodimveartﬁza,né s‘%‘z%%(eﬁ ﬁ{gﬁﬁﬁo %nslgrngggeg@ml% TSlaie tr?\e&r%lgjzir%n%iﬁélri?é%%%‘?n%g%%(ﬁparticle
and/or seXbfl/ cemdpLUPRP may be used. Various formulations and devices for achieving sustained

release n in the art, inati . nj i ' ' i herein can
be used. Mo sWofI %Fn%%%t%rﬁgg@f%@g’ml%?ﬁ%%%}ﬁ% ﬁgﬁ%@g&%ﬁ%ﬁ%'Sggr%%g%ﬂ;o%%%%%ﬁgn the ;:IJresent
inventionipdoiitiel eomptistid efitrénisteyi sahe dreoadipidsisl gupafir stftstingpmopmipefsirrgmositisiering

nanopartilei QAN FABRSVILALAL S HHANE NSIePE ARG R EAURPEHEI e plBAIN) and &

second therapy comprising chemotherapy a ormone therapy. In some embodiments, the

method d6rpASBEE) aafesP R relbsCEmpReITY elchimsasomns i tHdreuat hossAmpdidition

comprising 1anrparicias QhIBHRMYAIS, ANt ALATRYPIDY R PhaResere-dRERaRMERMBIISING
chemotherapy and/or hormone therapy, [01791The dose of the inventive compasition administered to

an individBEMEYS!; SORRSTING AIEBRBRLIGI theBp) Wha) W) GHiFFHE PRANTIST LEPTRSSHER, the
method afoagininistratiopadiattinRmprisianstager of eancesbeihi tpateylad bfeatheunishawtbe

sufficient to produce a desirable response, su s a therapeutic or prophylactic response against
cancer. |R"S@ﬁf&%ﬁfﬁ&%&%ﬁ%ﬁ%ﬁﬁtﬁigﬁﬁ‘é{ﬂ@’fiﬂ& position is a therapeutically effective amount. In

some embékhents[ikatrerambot ohéhe chmpositiom isravideph ytaditehdy tedtecip/eanraouninin some

embodimegts th@ amount. of rapam cin_or.a deriv tivg thereof in-the com os{tiqn is below the level
15 1vfc¥ua colm rISlP%ﬁ BP 1siernn TV uai ayan cllective
oxico oglca ec

that induces a e.g., a tcgf ect above a dinica y acceaﬁ?agpe fevel of ?gﬁigﬁy oris at

a level wherprsputentiepaidd ssffoctpasitgeaceparolieid or aclervasty atheretiambansoritiondeein

administ%ggql’ tﬁﬁ&%ﬁ%ﬁj%@ ‘ljﬁlan effective amount of a therapeutic antibody. In some embodiments, the
invention provides a method of treating cancer in an individual, comprising administering to the
mdividual a) an effective amount of a composition comprising nanoparticles comprising
rapamycin and an albumin, and b) an effective amount of a therapeutic antibody. Suitable
therapeutic antibodies include, but are not limited to, anti-VEGF antibody (such as Avastin®
{bevacizumab)), anti-HER2 antibody (such as Herceptin® (trastuzumab}), Erbitux®
(cetuximab), Campath (alemtuzumab), Myelotarg (gemtuzumab), Zevalin (ibritumomab
tivextan, Rituxan (rituximab), and Bexxar (tositumomab)). In some embodiments, the
chemotherapeutic agent is Erbitux® (cetuximab). In some embodiments, the chemotherapeutic
agent is a therapeutic antibody other than an antibody against VEGF or HER2. In some

embodiments, the method is for treatment of HERZ2 positive breast cancer, including treatment of
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WO 2008/109163PCT/US2008/003096 [0180]The composition comprising nanoparticles comprising
rapamycin or a derivative thereof and a carrier protein (e.g., aloumin) (also referred to as "nanopatrticle
composition") and the chemotherapeutic agent and/or hormone therapeutic agent can be administered
simultaneou¥i{? f8%§/1%8fultaneous administration) and/or sequentially (e.dCEE§ABHIAIWEMInistration).
[0181]In some embodiments, the nanoparticle composition and the chemotherapeutic agent and/or
hormone therapeutic agents (including the specific chemotherapeutic agents described herein) are
administexbdsind itans castyr, Theatearm Himeltaradousradministrationt aisasseanbereirpmdanarthat the
nanoparticle. composition and the chematherapeutic, apd/or harmone therapeuti nt are
e g O, o
any of 10(05 treatinannefesy Wieetaketuy by sirenaehn ibistet eansim il tam ediushnttbastiagpaindycin or a
derivative,(BeiRRfin (be:ARNBRAHIGIES prrie SheMAIReIaRGAIR SBER ARFRIdIOTyIgNE Hiprapeutic

agent may be contained in the’'same composition e.g., a composition comprisi oth the

nanopartieesaigahanchetiotaarapentcngieitra i agaf@@ém&mﬁtﬁﬁﬁr(@)g%%éxﬁm&péwcles

are Cont?gi&%@ %@H@i&@ﬁi?fiﬁ&t}@ﬁb%@ﬁﬁ@ﬁ‘ﬁ&ﬁﬁﬁ&ﬁ%&&&%ﬁ@%@yﬂ@%iﬁi@f@ﬁﬂﬂi%rbreas‘g
composition). For example, rapamycin or a derjvative thereof and a carrier groteln (e.gt., albumin) and

the chenfifsapdtiadyidve iegriw prssatirinising o Snipdsiion! dninhataedlt Béo different
nanopartiglesn e ifbsane afdheonasonarigies igthey c0NMpasiiefpaaioRy e iR RN GiRk IR
derivative. thereof and a carrier protein, and some of the other, nanoparticles in composition
comprisel ARSI Do AT ST ST BRI He SORROEA O RN RRE B
encompafgd@djsuch tosopestittnglincsamaembedividaisy orljicdpdmyainoeaderivative thereof is
contained, i Ngngparicles: in some smbodiments Simulianeousadmnistalion of. i rapamycin or a
derivative thereot in the. nan%pafrﬁc € contposition andd the &hémo erapeutic’agen anaror hormone
therapeuticragrésit g anriopacnhs wethpritirgupplamentat d@be@aﬁ\th theapaimydin @r@@dprwaiuiwe' thereof
andlor the. hefmaifRIARRES A0eRLaRt/armaNG LRAPEUICAIRN:I9132HA somafbRdiments,
the rapamycin or a derivative thereof nanoparticle composition and the chemotherapeutic agent and/or
hormoneaHestipeateeent Hierapministered degpieahgreriaaeentrdelqennristinidithtion” as
used hergin; Means hat4he & %?MF&QIBW iBGH el Riereeb N IbenNANeRRHICIR sition and the
or ho

chemotherapeutic agent anc rmone therapeutic agent are administered with a time se(paration of

more thafPalotP ARttt ichehethiPertHar ubpa i arpls ddeat 2Bo et bPhibreifites.
Either theowi@208030 9483 R3¢ UB20 A3/ 00BRP Ipprmisition & dafivatyenthergef nanoparticle
composition or,the chemotherapeutic agent and/or hormone thergpeutic agent may be administered
first. The FAPAMTER b GERRINE theér 887 NG ESARBBAIESh s Sifafutic agent
and/or hatrfioViE @reiapesticiagenicirentsnigiok ddm separaie lnommpe iitod mdich thway engohitained in
the same or %ifferetntep%ck%qes.ﬂ[l0183 Ina%orpe. e bodimenttsbthe administra i%n oftthe raBamyciri ora
derivative Hiereo anlaYnopgﬁlclénco%%agsﬁonl%ﬁgl the Sﬂrg%%sthlepalﬁeau |cn§11§§ﬁ? anafor hormone
therapeutidraigéstitativer coneumeeeit e dimtings adinimistMEIGH petthodl pfthd mamapedibleimioavposition and
that of the shempiheraReUlis a0sRhaRALALNBSmane aRRSHS AdenLaYarlaRuiih, pagh other. In

some embodiments, the administration of the rapamyci a derivative thereof nanopatrticle
compositisnandigle sheprstherapd itie ageNtardmithodnaradiimpericbygaiaecndn-concurrent.
For example,; is9me embodiments, the administration of the rapamycin or a derivative thereof
nanoparticle composition is terminated before the chemotherapeutic agent and/or hormone therapy is

administdfdSin sontl ©RBGERRIRCHHe BefhinRIPAIbE aristd e empiHaHPR Rl gesiedadsdn

hormone thesanydsalecanaiad bafam e rmpamcindria dervativertaareohnaospsriicle composition
is administered. The time period between these two non-concurrent administrations can range from

about tw& B BRGHREBRY ik %MFW&@%&W He §bé; ﬁ@nf‘f!éaﬁ%meé’lf e FaFaiycin or
a derivatiytfiareod-calbtaiiifgand b) an effective amount of an anti-VEGF antibody. In some

embodiments, the effective amounts of the rapamycin or a derivative thereof nanoparticle
composition and the anti-VEGF antibody synergistically inhibit tumor metastasis. In some
embodiments, at least about 10% (including for example at least about any of about 20%, 30%,
40%, 60%, 70%, 80%, 90%, or 100%) metastasis is inhibited. In some embodiments, method of
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nanoparticle composition“and the chemotherapeutic agent and/or hormone therapy may be adjusted
over the course of the treatment, based on the judgment of the administering physician. When
administered separately, the rapamycin or a derivative thereof-containing nanoparticle composition
and the cheMBtR¥#H&it% agent and/or hormone therapy can be administ@r&d’8t%8#feA8kt dosing
frequency or intervals. For example, the rapamycin or a derivative thereof-containing nanoparticle
composition can be administered weekly, while a chemotherapeutic agent and/or hormone therapeutic
agent caimhidiacminisierads todsenphlesdefie guerityd.| msome enthdddimenisnsthsthirfadhfintiguous

release formulation of the rapamycin qr a derivative thereqgf-containing nanagpatrticle and/or
ChomomBIaBERTS OB, BaT PR Curs g pevinans ok aat ARG GAE Bt
devices faragshiewing Isustaine betbaseatsrthknotinV EGheribol§ 18 bd Fvezrapdniywih oy a derivative

thereof naugparksi9 compasian NG e amalbaeRer e A4SUL A hOIRYNR hsrane ic agen

can be administere ] us[ng t e game rout_e (0} |n|strqt|9n OI: erent routes 0‘ mistratipn. In
some enibddimeattigor beimuipighethb irrarensus admiristakom Srativasminsimpatin smoi-a

derivative figreqfiinoiieisWihaiN8(0 B GRRLLARZAAAHAARRRE NAneR Uals Samagsiighand the

chemotherapeutic agent and/or hormone therapeutic agent are administered at a predetermined ratio.
For examflémpcid @ drmbativedhtecahin s ampristishe et e siioamApeithe patia¥FeHivaifrd®of in the

nanopartigle.gainpesition ait-iRechs matheransitic agent or the hormone therapeutic agent is about 1
to 1. In some embodiments, the weight ratio may be bhetween about 0.001 to abqut 1 and gbout 1000

to about ©'3Phetwelh aBE e R Ao i HrHBOIB S BBTER YRR B BURHUNEEHE ratio by
weight ofathiti@prndyciarany darbrativethereofiatbeinanopartiteetimpagiteiandititee two or

chemotherapeutic agent or hormone therapeutic agent is, less than a f about 100:1, 50:1, 30:1,
101 o1 TaTE Sy dueaanls ot ot Steea i S At B e e o
the rapariyaintreapertivatpenthdheohjpidhel tarie partibieatompositiorvidad beechéitimtherapeutic agent

or hormone Tger eutic agent is.m n any of about 1:1, 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 7.5:1, 8:1, 9:1,
30:1, 50: Onf &ﬁ?gggr%é?%gst?oéogfeen%%%%plated. [01861The doses required for the rapamycin or a

derivativé&hteof add/wm@mheﬁiam.tsaﬁmiéﬁ;g@ﬁﬂ%dmmmm@gﬁemgq@agent may (but not
necessanily) N8 JAVES BRSNS HQEMAINS SR HaE DA $ACRARENE 'SAdIYBIELER AIGRen Thus, In

some embodiments, a subtherapeutic amount of the rapamycin or a derivative thereof'in the

nanopartfee RBFHIEHRBPREHAFS CHTBREHEME G FEIHPETINCRY dRtIEMAYS MBrRTHE therdjsaiieteigent are
administeged. ;BURSIBPRYESAMAL I Aint A eraRRuliG levebutaies ihanamarahiigl ipless than
the therapeutic amount, that is, less than the amount normally used when the rapamycin or a
derivativE ARG SRR pAf QB DR " Ra  Brene ERhtsBIRisHne Sy&and/or hormone
therapeutmpginicare adreinipiradoad antehbe sedeatiancmaydia saflestedhinliesnypatite amount
administeahed at a given %%mi ist(rﬁtif)nilr?ndc/f%r tpe amountt afdministeretd over agiven eriod of time
(reducedFRURSITEE [0 187 Y HE" S o FaRS AR08 HLR GBI AP SO Ly ERRRPEF S none
therapeutienagésit gs-geaministeretlasce dsam | varediection of thet rdm ahtdossabbiie (@phawycin or a
derivative thereof in the nanoparticle compasition required to.effect the same.degree of treatment by at
loast abol Ay of S92 00 200 A0ue: LONR. BVo. P05 B0, B0%6 oy aors T eae SiRodiments
“enough rapérvjisifsoemadenvaticnhdressiie tiebadivopustitie wethpdsition iczidemistéreadso as to
allow redygtionaf.the normaldass-ef ie chemaiheranauicaenhand/al.hormana ibgtapeutig agent

required to affect the same degree of treatment by at least about any of 5%, 10%, 20%, 30%, 50%,
60%, 70%L Bowinotywalbradicrecedil 2008710y £ERECT/US 2008/0eREUBINIB8 RABBH BB diments,

the dose @t both the.ranamyein praterrlivethareebin hiur 300 mg/m?2 or such as about 50 mg
to 540 mg rapamycin) in a nanoparticle composition every two weeks; 2000 mg/m2
gemcitabine, every two weeks; and 50 mg/m?2 epirubicin, every two weeks. In some
embodiments, there is provided a method of treating breast cancer in an individual in an adjuvant
setting, comprising administering to the individual rapamycin (such as about 30 mg/m?2 to about

300 mg/m?2 or such as about 50 mg to 540 mg rapamycin) in a nanoparticle composition every
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nanoparticle composition and the éhe“motherapeutic agent and/or hormone therapeutic agent are
reduced as compared to the corresponding normal dose of each when administered alone. In some
embodiments, both the rapamycin or a derivative thereof in the nanoparticle composition and the
chemotheraP&HOSHEAt}and/or hormone therapeutic agent are administeF&d A2 &M#EPapeutic, e.g.,
reduced level. In some embodiments, the dose of the nanoparticle composition and/or the
chemotherapeutic agent is substantially less than the established maximum toxic dose (MTD). For
example ttevawke, 30 Hemafradrapsieitabind eriveativereheselos, rad Gfantirecephpbisitio svenil 19iothe
chemothgr g_utic agent and/or hormone therapeutic agent is less than about 50%, 40%, 30%, 20%,
or 10% of the MTD. [0189]A combination of the administration configurations described herein can be

used. ThEVEBhbinatibriens appeHEsoHs Bescire e in Moo hurr < ei® 8 in conjunction
with anothar HRLANGHG R AS AMEE N6 RABHAR 1 SEVRITIELFRY HRAHACIRSIAR Y ARG BRAITRW

transplantation, stem cell transplantation, hormone therapy, targeted therapy, cryotherapy, ultrasound
therapy, PPORSHPRATOBEISE, SHRIES Dl FIRBNHY At drey ke RegrebAay: @B Rdving a
greatler r@sgqfélg@%ﬁﬂkg&i By m@ﬁ&@mr@ﬁuﬁrﬁl i§ﬁ§§%ﬂiﬁ&hé@ﬁ%ﬂ$ﬁ@ﬁﬂf§i@ﬂ@ﬂ@aﬂ%ﬁi{lﬁtﬁb,aeﬁﬁ/e)“ gelay the

evelopment of the disease, [0190]As wj ungderstood by those of.ordinary skill jp the art, the
B A R o A O G S T A S
approximaiely ihoseaireilyiesnpleyethinitlinica| theedpies vithat eimtte dhdmedtiegapeuticiagent and/or
hormone.t%eradoetjtic ageni are admiEliste@d t%Ionec.éji(‘),r din owbin?ttiongith 815%% nganotgsel(glaorr)leutic
agents. VaTiation - go: éié’len%\/ﬂ?m(lgﬁ’/%%n rodeﬁeuﬁ |n1guc§1nff &condi |0?1%%|ng treated. RS described
above, i_rrfsmpésétglnaddmeﬁtésaihemhémghwamuﬁcaag@msl’amdlnr_Wf@m@@p@mmége_nts may
be admiryeiarehal ALeguGEA e (ARG 958 of IR FARAMYGR, B0 (et alelferein in the

nanoparticle compositiort will'vary wit nature of the combination therapy and the particular

disease loatHpthetiech 4a SorerpiniDodidanisy tHeFaanbbed ofsegheanyoinsbrBdelihvaame thereof in the

nanopartigle, SRMRRSIAR LSS TR IREHAR R Sia rinplursd in-any ahihe fnlowing igeges: about
0.5 to about 5 mg, about 5 to about 10 mg, about 10 to about 15 mﬁ%?bout 15 to about 20 mg, about

20 to abG#T rREFAERATEODIRARBEVED! Afl inS G 35ne aBsth G Mgra AR 56 1dpdiar?esdmg, about

50 to abautd0e g, AhUEABIRARRY! HER MGraarl AGRtaabetdLD Meeabeatt 2R toabaut 150
mg, about 150 to about 175 mg, about 175 to about 200 mg, about 200 to aboutéﬁ%ggo
%08 mg, about

2008/109 83 AORIAIE YR G NI RS 2 A CREARY g (SHSB 5 2561

300 to abput:B500mgy laisabR 10 Mbatis 4l mos Abagirdpihiocabdu At sparteicadmmibebitbto about
500 mg. In some embodjments, the amount of raparnycin or derivative thereof in the effective amount
ot the naFESBHET S o 16 e e BNy P BB LA oy e e Fihge o
about 54 tivgftaudib et b4 nhy seuchabateaht3thengababhutt27 0omgrivealveek 16 mig dtersoane
embodim&rgs ﬁb&%o ce&tﬁéi%n %}1 rapamycin in the nanoparticle composition for use in
combinatlon%erapfjiiégdllute fa%)out .1 mg/ml) or concentrated (about 100 mg/ml), including for

example HIZHf aboln oinpeatmdiBentagitaicabputvddede asdhadof iegimg sbews Boabout 10 mg/ml,
about 2 mofi} 0, AROHES MY Tn AR A JQPRRUEE A b 3R0MFR MY AMbdR: 39T ERIpRadiRENtS, the

concentration of the rapamycin or a derivative thereof in thé nanoparticle composition in combination
therapy iSRRI HPBIAPARCHECOMPUHAL ATEPHHYIF o1 SRRV s v i gricuPsisinl, 5
mg/ml, 6 (fa%l!%lbﬁrﬂilﬁ)(mh £ G0 O ARAUA oFQ BB B0 e QI Y casbERE{M), 38dRgAmI, 40

mg/ml, or 50 mg/ml.. 101921Exemplary effective amounts of rapamycin or a derivative thereof in the

nanopartiefee PG isHIbPUNEYH RERBIND AR SRR MRSt IETR S Nafr AR S¥out any of 25
MQ/M2, 3PeAEMAnb8 MGHNRd BN 0t piising 4ai BOrigAma 1A0mdp/Zal B Qmediedyd 20 mg/m2,
160 mg/m2, 175 mg/m2, 180 mg/m2, 200 mg/m2, 210 mg/m2,.220 mg/m2, 250 mg{m2,.26Q0 mg/m2,
300 my MBI THE DL AT TG-S0 HRRE S0 FOME SN oS A oD R0
mg/m2 ragfertyeirachowardupbiniinodibmeisdhe (apdmy cariepdade)iwative thdreafalkdhed {(andparticle
composition inclydes than abqut any of mg/m 0.m mg/m2, 200 mg/m2, 150
mg/m2, 1 (ry %ﬁe%@eégéélmsﬁ%%e@%oﬁg}%ﬁ%z%gnr%lgé%rﬁég fts)if%r()trr%%/ﬁn%’t r%é?p%nnécc?ﬂcgf ‘a derivative
thereof. |{0$8fje embosi_imentsbd@wnf@uﬂwéﬁvheti@lpamy@w@rfafﬁ@mﬁ/afmmeglﬁ@erilaministration
in combinglan g anisilsas Joan AL FRMENZ) 2 BHUNZs ZASIAHDRa LEOIME, 19

mg/m2, 14 mg/m2, 13 mg/m2, 12 mg/m2," 11 mg/m2, 10 mé:llmZ, 9 mg/m2, 8 mg/m2, 7’ mg/m2, 6
MWrn2, SemprsmanangPactichearymidi 9ngs g/ faparpydn or a derivative thereof and a carrier protein
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2 mg/m . In some embodiments, the effective amount of rapamycin or a derivative thereof in the
composition for use in combination therapy is included in any of the following ranges: about 1 to about
5 mg/m2, about 5 to about 10 mg/m2, about 10 to about 25 mg/m2, about 25 to about 50 mg/m2,
about 50 to BbHUEBEIHEAN2, about 75 to about 100 mg/m2, about 100 to BEHYE18/#¥H2, about 125
to about 150 mg/m2, about 150 to about 175 mg/m2, about 175 to about 200 mg/m2, about 200 to
about 225 mg/m2, about 225 to about 250 mg/m2, about 250 to about 300 mg/m2, about 300 to about

350 mg/n2goribhaiit 3%0 46 affeiv¢0tnnglin ak?mt@faﬁxbg dbent\(¥0r2@0 810G HH3IFHETIAS 2008003096
effective amo unt of I in or rlvatlve thereof lln the co %smo fot usrelzvln omblnaHon therapy
is about 38 im @18% ?7 gué:ﬁ as {%gn% oY to asgout?%%) rg Yout 120 mBymi About 130
mg/m2, ornabodtof&@anmm&qmga]mmsbméue}nmunnsn&adhanyteflﬂwtaﬁmmasphaba}ha effective
amount erjy e i | bination
therapy mgﬁa% éﬁgla&srtt%a%o%btﬁ é){/85 f m?]thé %%%r%%%g% é}{]}%&é}ﬁ’ %é%fgilng}ggmw mg/kg, or
20 mg/kgﬁih*waﬂdt)%ﬂffﬁ?é}*r‘ﬁ@mgutﬁéiéﬁfe@w&aémﬁwamwmmsﬂbﬂv&ﬁ)éwﬁérw in the

nanopartiglg, CRMpRS URRYRkETSIR 99@&919345%5%@9&%&%!%&%%@&%& iRt ene/kg,
300 mg/kg, 250 mg/kg, 200 mg/kg, 150 mg/kg, 100 mg/kg, 50 m ﬁ%ﬂg 25 mg/kg, 20 mg/kg, 10 mg/kg, 5
ry

mg/kg, oP1AMGHRY PipsshyRas awacﬁeﬂﬁlaw& frehedingrn Ahe e ﬁagfﬁ@fwsah%ﬁftlaga&

rapamycCighfded ﬁ%ﬁﬁj\é@&ﬁ’t&fﬁ@ﬁ%éﬁﬁlm@Eﬂfﬁ@@&%&&%!@oﬁ Wm@@ﬂﬂ&@m&tmmah@rapy
include, but are not li ted Weekly without bre : weekly, three out foijrweeks once every three

weeks: oRtY &R R ak eWé‘@l&f} 8@?8 ASECRAREEK D AP 4B ‘8 hOUPHEREE the rapamycin
ora derlmxmaregfrﬂpihefﬂammnwuclﬁaﬁmmwmlmaammmrﬁgfmmbm@mabmg once every
2 weeks, once ev 3 weeks, lge ever fswe ’ﬂff{ %vm?%hx 6. weelass&g once gvery 8 weeks. In
some emrbB%mﬂ aen 7P arn;‘/%lencé)}n éﬁ%’tlve re nahopartlcle omposmon is
admlnlst@rﬂdomhoqvhbnmd&owhbmiaghmdmmsabnm ansaotdd, i 08xe dxeiyxvexyoeki (Le., daily) a

K. | b t t
loas thantSEELT any S b B O e, &
days, 7 diansvigushyen Bpeisyeg adaawtalaayg tredagividual ap ¢hiadive arbodimhenesnprsioiervals
between %ﬁﬁr&%@'ﬁéﬁ%ﬁ%&%x@ EQQQ&%&%H}%’J}?&%@ m&vﬁ%% RO BRY chluﬁ‘é}'}%t%x{“omhs 3

months, 4 months, 5 months, 6 mon onths; or 12 months. In some embodimen here is no

break in (5 dEHEERMRBE LA £ Eorti L rMRSET96aRP I Bdrtescificdahikitn Cath RErRASktFaLeRSs no
more thapnahifdieeke RIRsITARGMIRIpHationalithesanamyaRQe sarvativedbamaldn the

nanoparticle c sition in combination therapy can be exte nded over an extended period of time,
such as frGHS 5%%?5%% B TP SRR %yé‘éFgrriﬁ S BIRHSRSARSCHHE Papamptifctr a

derivativehifieeaasifiodie nanoparticle composition is administered over a period of at least about any of
2,3, 4, 5 8,9,10,11,12,18, 24, 30, 36, 48,.60, 72,.qr 84 mon I ame embodiments, the
a4 e P RE et L RER 958 T 2 S ST BUTHSE B femst one
month, Wlmdmduﬂiecmlmmahigeidmmtwmlg sdthenisdiatdonlia)rmo pftraitlaamount of a composition

comprising nanoparticles comprising a rapamycin or a derivative thereof and a carrier protein
(e.g., albumin) and b) an effective amount of a compound that affects the MAPK pathway (e.g.,
sorafenib (BAY49-9006). In some embodiments, the method further comprises administering an
effective amount of a tyrosine kinase inhibitor (e.g., gefitinib or erlotinib). In some
embodiments, the cancer is non-small cell lung carcinoma. In some embodiments, the cancer is
brain cancer {e.g., glioblastoma).

[0133] In some embodiments, there is provided a method of treating cancer in an
individual, comprising administering to the individual a) an effective amount of a composition
comprising nanoparticles comprising a rapamycin or a derivative thereof and a carrier protein
(e.g., albumin) and b) an effective amount of another agent that affects a signaling pathway

involving a target of rapamycin. In some embodiments, there is provided a method of treating
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WO 2008/109163PCT/US2008/003096 about a week, and wherein the dose of the rapamycin or a
derivative thereof in the nanoparticle composition at each administration is about 0.25 mg/m2 to about
75 mg/m2, such as about 0.25 mg/m2 to about 25 mg/m2 or about 25 mg/m2 to about 50 mg/m2.
[0196]In sorMECeBaaMénts, the dosage of rapamycin in the nanoparticleP €E3rHpHYRIBHFAthe
combination therapy can be in the range of 100-400 mg/m2 when given on a 3 week schedule, or
50-250 mg/m2 when given on a weekly schedule. Preferably, the amount of rapamycin is about 80 to
about 18Gamgtmfeigdi eloait OApTigitg2dmaliaatiid e nig/maisdak asaaRdiecti?2O amgimPdf a

1019710ther exem lar dosingﬂscheéiryl?s for the. administration_of thednan(gpar icle com gsition (e.g.,
C(}IT)IBOSI 101 CO Opns gl ano 1CIES COMPTising & rapamycin or a erfvg 1V creo an?a .
rapamycifi/alburnin nanoparti€le compaosition) 1N conibination therapy include, but are not limited to,

100 mg/m@riseskiieinjthoutibreais) 25dy i 2ffeetkly aBouttof athee ekenttbar adtpera weeding3 out
of 4 weeks. ] 2 3 f X / l : mg/m2,
weekly, \%%ﬁ%%%}'&}gé ; f%%?%z{%%&%ﬁ%%ﬁevﬁ ;m gggl% rﬁiﬁ?ﬁ%ﬁ%ﬁlggg Lgv%ga Zm%eeé%g]a%%o mg/m2,

once evety8iyiag IR E0- 3ncsemy erabediargniar dee\wiek g2e0t 250k @/ pignalivg RRI WK suBrask;
20-150 mﬁ#@%wi.c%@ﬁ%ﬁﬁgg%ﬁﬁv} HRIVIRG 2GR R MRl e SoSiRRlrequgnRy i the

composition may be adjusted over the course of the treatment based on the judgment of the

administeRHYy By s Y OB 1R @3y et BBV tRETETRITn SHSRIER & niBcE s
describechbesei6asmbe; aetmip ParrehiorRe bty derk (s uchaaseh yraR HibithercarekiRasion therapy via

various routes, ?uch as parenterally, including intravenous, intra-arterial, intraperitoneal,
intrapulmBAEFTUSHal, inhalation, intravesicular, intramuscular, intra-tracheal, subcutaneous, intraocular,
intrathecgé 104 fransdarsoale epbedimapls, tecsipaanparitisweshpodiioncanRdsataiiieérdd by

inhalation.to tEeat ccmdition%'_s of the r%spjrator% tra%t c}'.he rgsp%]m cinora &%ri%/até\(ﬁowe{%%g Ianoparticle

L Signaiin aihway, 'or example. 1l SO emhodimen Cre 18 Provi ng ...
compositions ¢anBe USed 1o trest respiratory condrions such as puimonary fibrosis, brofc &olitis

obliteransatuagicanded; bidhnt oatyesiapg edntncrmanandttiradikeidnabejre effdsbdimaentsnithéa
nanoparticle compositions.i ini intrave ly, In e i t article
com positf'éfr%1 %ggprrﬁ%r%%%?ea%d#a%&g%?? Iréll) s%%%l g%%)éa&ll%ﬁ nts, ?E%]?\%%%%%&%%%%Oﬁtion of the
raparnyciagicapfefiiatios (révenfiarendo eheffotierapeutid ebemthenenem F@tﬁr@@@ﬁgd’rﬁiﬁ% any of
the dosing.reaifes deseHbemid daRIAs 12004 K SAPSAmROrinRA JHELs hRymyided a method of

treating cancer in an individual ) _
mylogenous leukemia CMI., ovarian cancer, endometrial cancer, sarcoma, SCCHN (squamous

cell carcinomaterm of the head and neck), and thyroid cancer.

{6135] The PI3/Akt signaling pathway described herein includes any members or
components that directly or indirectly participate in the signal transduction cascade. These
include, but are not limited to, PI3 kinase, Akt, PDK1, RAPTOR (regulatory associated protein
if mTOR), TSC1 (tuberous sclerosis complex 1), TSC2, PTEN (phosphatase and tenesin
homolog), and downstream effectors such as cyclin D, HIF1, HIF2, Gluti, LATI, and c-Myec.
Components of the PI3/Akt signaling pathway may also include RHER, Rictor, S6K, 4EBPI,
cAMP, cAMPK, GBL, IRS, PIP2, PIP3, Rho, Ras, Abl, PKC, elF4E, PDGFR, VEGFR, and
VHL. The agent that affects (such as inhibits) the PI3K/Akt signaling pathway can thus act
through modulation of any one or more of these components.

[0136] In some embodiments, the other agent inhibits PI3 kinase (PI3K). Suitable
inhibitors of PI3K include, but are not limited to, wortmannin and the derivatives or analogs
thereof; celecoxib and analogs thereof, such as OSU-03012 and OSU-03013; 3-deoxy-D-myo-
inositol analogs, such as PX-316; 2 "-substituted 3'-deoxy-phosphatidyl-myo-inositol analogs;
fused heteroaryl derivatives; 3-(imidazo[l ,2-ajpyridin-3-y!) derivatives; Ly294002; quinazoline-
4-one derivatives, such as [C486068; 3-(hetero)aryloxy substituted benzo(b)thiophene
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comprising administering to the individual: a) an effective amount of a composition comprising WO
2008/109163PCT/US2008/003096 nanoparticles comprising a rapamycin or a derivative thereof and
an albumin, and b) an effective amount of at least one other chemotherapeutic agent as provided in
Rows Ito 53%PPABE®15H some embodiments, the administration of the n%ﬁyﬁé?‘ﬁﬁ%}@(??ﬁposition and
the chemotherapeutic agent may be any of the dosing regimes as indicated in Rows 1 to 53 in Table 1.
In some embodiments, the cancer is early stage cancer, non-metastatic cancer, primary cancer,
advancedesantisesioirfipaduahdieeaemicry Fhstisvitioinamedr as sk rid redisdidisticatift éR-cancer,

cancer inggnagiuy ARt FEStINGRSADCRAIN BRGRANIABLSEIINGXyCAAMRhSWhstaRally, rsfractory to
hormone therapy. In some embodiments, the cancer is a solid tumor. In some embodiments, the

cancer iSHBEEofd ath?ﬁbitoﬁ'.:’é.lg%ﬁ@rlﬁwam A%sbiid tdd ) L dasisre o ditiénts, the cancer is a
plasmacyiege itk EopherRmbRAMERIS 4B CalicRbimmHip e dnyeionivesanaleeg]| carcinoma, prostate

cancer, lung cancer, melanoma, hrain cancer (e.g., gliohlastoma), ovarian gancer, or.breast cancer. In
some en‘é%%ﬂnents%”tﬁ@”&%ﬁgé"fslg%ﬁcmgﬁ{ée(i%&?g&tﬂ%‘?aifﬁﬁﬁ‘gz&%fﬁo}%ﬂ%ﬁﬁ%é%% égrll("latéoa?ﬁ&:ents,
the cancefis nit enlaneadnckmnégs, dihethidran«anlohidin pénsghosolatee mbRdihefitss thensaddr is not

breast cancer (sc., oiher oap breast egnerl. It SAIE STPOJIMENIS e FANGEL s 0t ayaian cancer
prostate cancer, or brain cancer. In Some embodiments, one or more symptdms of the cancer are
amelioraiE8 nfsbmmiermbadinkents;, thet canBéris betayeccorbodiventedhT ABEEERGRINGIS

Combinalion RegeiPasa68: 1« RARR S 6AGPARaA 1 HEICIRUFARA AT AR dervative
ny do

thereof: ses or regimes described above for combination therapy o
agent interferes with the membrane localization of the Akt kinase. Suitable inhibitors of Akt

kinase include, but are not limited to, Akt-1-1 (inhibits Aktl), Akt-1-1,2 (inhibits Aktl and 2),
API-59CJ-Ome, 1-H-imidazo[4,5-c]pyridiny]l compounds, indole-3-carbinol and derivatives
thereof, perifosine, phosphatidylinositol ether lipid analogues, triciribine (TCN or API-2 or NCI
identifier: NSC 154020). In some embodiments, the other agent is perifosine.

[0138] In some embodiments, the other agent is an inhibitor of PDK1.

[0139] In some emodiments, there is provided a method of treating cancer in an individual,
comprising administering to the individual a) an effective amount of a composition comprising
nanoparticles comprising a rapamycin or a derivative thereof and a carrier protein (e.g., albumin)
and b) an effective amount of another agent that inhibits cyclin D1 (such as cycline D1
overexpression). In some embodiments, the cancer is any of mantle cell lymphoma and breast
cancer.

[0140] In some emodiments, there is provided a method of treating cancer in an individual,
comprising administering to the individual a) an effective amount of a composition comprising
nanoparticles comprising a rapamycin or a derivative thereof and a carrier protein (e.g., albumin}
and b) an effective amount of another agent that inhibits Myc over expression. In some
embodiments, the cancer is burkitt lymphoma.

[0141] In some embodiments, the other agent inhibits HIF. In some embodiments, the HIF
is HIF1. In some embo'diments, the HIF is HIF2. In some embodiments, there is provided a
method of treating cancer in an individual, comprising administering to the individual a) an
effective amount of a composition comprising nanoparticles comprising a rapamycin or a
derivative thereof and a carrier protein (e.g., albumin) and b) an effective amount of another

agent that inhibits HIF (such as HIF overexpression). In some embodiments, the other agent
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Carbo: AUC = 2 D1, 8, 15 g4wk x 6 Herceptine: 4 mg/kg on wk 1, 2 mg/kg all subsequerit weeks 2.
RAPA alone (+Herceptint/i)) PAPA: Rapamycin or a derivative thereof: any doses or regimes
described above for combination therapy 3. PAPA + Navethine(r) (G-CSF) LI: Rapamycin or a
derivative thB@380¥MPHdses or regimes described above for combinationPREFEBJORMAIE mg/m2 L2:
Rapamycin or a derivative thereof: any doses or regimes described above for combination therapy
Nay: 20 mg/m2

inhibits HIF-mediated angiogenesis. In some embodiments, the cancer is RCC and Von Hippel-

Lindau (VHL).

[0142] Other PI3K/Akt signaling pathway inhibitors include, but are not limited to, e.g.,
FTY720 and UCN-01.

[0143] While the agents described herein are sometimes referred to as signaling pathway
inhibitors, the methods described herein includes the use of these inhibifors to treat cancer
regardless of the mechanism of action or how the therapeutic effect is achieved. Indeed, it is
recognized that such compounds may have more than one target, and the initial activity
recognized for a compound may not be the activity that it possesses in vive when administered to
a subject, or whereby it achieves its therapeutic efficacy. Thus, the description of a compound as
a pathway or protein target (e.g., Akt or mTOR) inhibitor indicates that a compound possesses
such activity, but in no way restricts a compound to having that activity when used as a
therapeutic or prophylactic agent.

[0144] Other agents that can be used in combination with rapamycin {or its derivative)
compositions described herein include, for example, flavopiridol, antifolates, SN38, inhibitor of
breast cancer resistant protein (such as KO143 and fumitremorgin C).

[0145] 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 a rapamycin and an albumin, b) an effective
amount of carboplatin. In some embodiments, the method further comprises administering an
effective amount of Herceptin® to the individual. In some embodiments, there is provided a
method of treating metastatic breast cancer in an individual, comprising administering to the
individual a) an effective amount of a composition comprising nanoparticles comprising
rapamycin and an albumin, b) an effective amount of gemcitabine. In some embodiments, there
is provided a method of treating advanced non-small cell lung cancer in an individual,
comprising administering to the individual a) an effective amount of a composition comprising
nanoparticles comprising rapamycin and an albumin, b) an effective amount of carboplatin.
[0146]) In some embodiments, the method further comprises identifying a cancer patient
population (e.g., breast cancer) based on a hormone receptor status of patients having tumor
tissue not expressing both ER and PgR and administering to the patient population an effective
amount of a composition comprising nanoparticles comprising rapamycin or a derivative thereof

and a carrier protein (e.g., albumin). In some embodiments, the method further comprises
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WO 2008/109163PCT/US2008/003096 Row No. Combination Regime/Dosage L3: Rapamycin or a
derivative thereof: any doses or regimes described above for combination therapy Nay: 22.5 mg/m2
L4: Rapamycin or a derivative thereof: any doses or regimes described above for combination therapy
Nay: 25 mg/M@ 28/ 1HsAmycin or a derivative thereof: any doses or regifi€& HE¥efBEd%8bove for
combination therapy Nay: 25 mg/m2 gwk all levels

administering to the patient population an effective amount of at least one other
chemotherapeutic agent. The at least one other chemotherapeutic agent may be administered
concurrently or sequentially with rapamycin or a derivative thereof nanoparticles. In some
embodiments, the at least one other chemotherapeutic agent comprises 5-Fluoruracil, Epirubicin
and Cyclophosphamide (FEC) administered concurrently or sequentially. These methods may
have higher efficacy in ER(-)/PgR(-) populations in all patient populations, both HER-2 positive
and HER-2 negative.

{6147 In some embodiments of any of the above methods of combination therapy with a
chemotherapeutic agent, there is provided a composition comprising nanoparticles comprising
rapamycin or a derivative thereof and a carrier protein (such as albumin) and at least one other
chemotherapeutic agent, The compositions described herein may comprise effective amounts of
the rapamycin or a derivative thereof and the chemotherapeutic agent for the treatment of a
cancer. In some embodiments, the chemotherapeutic agent and rapamycin or a derivative thereof
are present in the composition at a predetermined ratio, such as the weight ratios described
herein. In some embodiments, the invention provides a synergistic composition of an effective
amount of a composition comprising nanoparticles comprising rapamycin or a derivative thereof
and an effective amount of at least one other chemotherapeutic agent.

{0148] In some embodiments of any of the above methods of combination therapy with a
chemotherapeutic agent, the invention provides pharmaceutical compositions comprising
nanoparticles comprising a rapamycin or a derivative thereof and a carrier protein (such as
albumin) for use in the treatment of a 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 cancer, wherein said use comprises simultaneous and/or sequential
administration of a composition comprising nanoparticles comprising rapamycin or a derivative
thereof and a carrier protein (such as albumin). In some embodiments, the invention provides
rapamycin or a derivative thereof-containing nanoparticle compositions and compositions
comprising one other chemotherapeutic agent for simultaneous, and/or sequential use for
treatment of a cancer.

[0149] In some embodiments, the invention provides a method to treat cancer comprising
administering to an individual an effective amount of a composition comprising nanocparticles

comprising a rapamycin or a derivative thereof and a carrier protein (such as albumin)
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4. RAPA + Xeloda(r) RAPA: Rapamycin or a derivative thereof: any doses or regimes described _
above for combination therapy Xeloda(r): 825 mg/m2D1-14 g3wk 5. RAPA + Anthracycline 6. RAPA

+ Gemcitabine RAPA: Rapamycin or a derivative thereof. any doses or regimes described above for
combination ¥R &8 BEh: 1000 mg/m2 qwk x 2/3 7. PCT/US2008/003096

simultaneously and/or sequentially with surgery, radiation, gene therapy, immunotherapy, bone
marrow transplantation, stem cell transplantation, hormone therapy, targeted therapy,
cryotherapy, ultrasound therapy, and/or photodynamic therapy. In some embodiments, the
present invention provides a method of treating cancer comprising a first therapy comprising
administering nanoparticles comprising rapamycin and an albumin, and a second therapy
comprising surgery, radiation, gene therapy, immunotherapy, bone marrow transplantation, stem
cell transplantation, hormone therapy, targeted therapy, cryotherapy, ultrasound therapy, and/or
photodynamic therapy. In some embodiments, the cancer may be prostate cancer. In some
embodiments, the second therapy is hormone therapy. In some embodiments, the second therapy
is radiation therapy. In some embodiments, the second therapy is surgery.

[0150] The administration of rapamycin or a derivative thereof nanoparticle composition
may be prior to the hormone therapy, radiation, and/or surgery, after the hormone therapy,
radiation, and/or surgery, or concurrent with hormone therapy, radiation, and/or surgery. For
example, the administration of rapamycin or a derivative thereof nanoparticle composition may
precede or follow hormone therapy, 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 rapamycin or a derivative thereof and a carrier protein {(e.g., albumin)
and hormone therapy, radiation, and/or surgery would still be able to exert an advantageously
combined effect on the cell. In some embodiments, it may be desirable to extend the time period
for treatment significantly, where several days to several weeks lapse between the two therapies.
[0151] Surgery described herein includes resection in which all or part of cancerous tissue
is physically removed, exercised, and/or destroyed. Tumor resection refers to physical removal
of at least part of a tumor. 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.

[0152] The hormone therapy, 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 rapamycin or its derivative thereof-containing nanoparticle composition
and at least one other chemotherapeutic agent, and subsequently be subject to hormone therapy,
radiation therapy, and/or surgery. Alternatively, the individual may first be treated with hormone

therapy, radiation therapy, and/or surgery, which is then followed by the administration of a
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RAPA + Lapatinib Rapamycin or a derivative thereof: any doses or regimes described above for
combination therapy Lapatinib: starting at 1000 mg/d x 2 days 8. RAPA+FEC (+Hercepting) RAPA:
Rapamycin or a derivative thereof: any doses or regimes described above for combination therapy
FEC: 4 cycl&sq+#48idaptin(r) for HER2+ pts) 9. RAPA + Carboplatin + AVRSEAFIRIEPNRapamycin or
a derivative thereof: any doses or regimes described above for combination therapy Carbo: AUC = 2
gwk D1, 8, 15 Avastine: 10 mg/m2 g2wk 10.

nanoparticle composition and at least one other chemotherapeutic agent. Other combinations are
also contemplated.

[0153] Administration of nanoparticle compositions disclosed above in conjunction with
administration of chemotherapeutic agent is equally applicable to those in conjunction with
hormone therapy, radiation therapy, and/or surgery.

[0154] The term hormone therapy, as used herein, includes, but is not limited to, androgen
ablation therapy, androgen deprivation therapy, hormonal ablation therapy, combined hormone
blockade, intermittent hormonal therapy, neoadjuvant hormonal therapy, neoadjuvant androgen
suppression, and neoadjuvant androgen deprivation. Androgens, such as testosterone, regulate
the growth, differentiation, and rate of apoptosis in the prostate and its malignancies. In some
embodiments, prostate cancer may be treated by exploiting the general dependency of prostate
cancer on androgen through several therapies referred to as hormone therapy.

[0155] In some embodiments, there is provided a method of treating cancer in an
individual, comprising administering to the individual a) an effective amount of a composition
comprising nanoparticles comprising a rapamycin or a derivative thereof and a carrier protein
(e.g., albumin) and b) an effective amount of a gonadotropin-releasing hormone (GnRH) agonist
(also called LHRH agonist, luteinizing-hormone releasing hormone agonist). In some
embodiments, there is provided a method of treating cancer in an individual, comprising
administering to the individual a) an effective amount of a composition comprising nanoparticles
comprising rapamycin and an albumin and b) an effective amount of a GnRH agonist. In some
embodiments, the method is for treatment of prostate cancer. In some embodiments, the
invention provides pharmaceutical compositions comprising nanoparticles comprising a
rapamycin or a derivative thereof and a carrier protein (such as albumin) for use in the treatment
of a cancer, wherein said use comprises simultaneous and/or sequential administration of at least
one GnRH agonist. Suvitable therapeutic GnRH agonists include, but are not limited to,
leuprolide, goserelin, naferelin, meterelin, buserelin, historelin, deslorelin, and triptorelin.
[6156] In some embodiments, there is provided a method of treating cancer in an
individual, comprising administering to the individual a) an effective amount of a composition
comprising nanoparticles comprising a rapamycin or a derivative thereof and a carrier protein
(e.g., albumin), b) an effective amount of a GnRH agonist, and ¢) antiandrogen. In some
embodiments, there is provided a method of treating cancer in an individual, comprising

administering to the individual a) an effective amount of a composition comprising nanoparticles
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RAPA + Avastin(r) RAPA: Rapamycin or a derivative thereof: any doses or regimes described above
for combination therapy + Avastin(r) 11. RAPA + Xeloda(r) + RAPA: Rapamycin or a derivative
thereof: any doses or regimes described above for combination therapy WO
2008/109163EHIHE3/003096 Row No. Combination Regime/Dosag&CT/US2008/063096

comprising rapamycin and an albumin, b) an effective amount of a GnRH agonist, ¢} and an
antiandrogen. In some embodiments, the method is for treatment of prostate cancer. In some
embodiments, the antiandrogen administration begins prior to treatment with the GnRH agonist
and/or the rapamycin-containing nanoparticle composition. In some embodiments, the invention
provides pharmaceutical compositions comprising nanoparticles comprising a rapamycin or a
derivative thereof and a carrier protein (such as albumin) for use in the treatment of a cancer,
wherein said use comprises simultaneous and/or sequential administration of at least one GnRH
agonist or antiandrogen. In some embodiments, the antiandrogen is administered before the
GnRH agonist and/or the rapamycin-containing nanoparticle composition, and the
administration of the antiandrogen is continued for at least the first month of GnRH agonist
therapy. In some embodiments, the antiandrogen administration begins any of about 1, 2, 3, 4, 5,
6,7,8,9,10, 11,12, 13,14, 15,16, 17, 18, 19, 20, 21, 22, 23, and 24 weeks prior to treatment
with the GnRH agonist and/or the rapamycin-containing nanoparticle composition Suitable
therapeutic GnRH agonists include, but are not limited to, leuprolide, goserelin, naferelin,
meterelin, buserelin, historelin, deslorelin, and triptorelin. Suitable therapeutic antiandrogens
include, but are not limited to, bicalutamide (Casodex), flutamide (Eulexin), cyproterone,
nilutamide (Nilandron), and other therapeutic agents that are effective in ultimately reducing
circulating androgen levels to the castrate level

[0157] In some embodiments, there is provided a method of treating cancer in an
individual, comprising administering to the individual a) an effective amount of a composition
comprising nanoparticles comprising a rapamycin or a derivative thereof and a carrier protein
(e.g., albumin) and b} an effective amount of a gonadotropin-releasing hormone (GnRH)
antagonist (also called LHRH antagonist, luteinizing-hormone releasing hormone antagonist). In
some embodiments, there is provided a method of treating cancer in an individual, comprising
administering to the individual a) an effective amount of a composition comprising nanoparticles
comprising rapamycin and an albumin and b) an effective amount of a GnRH antagonist. In
some embodiments, the method is for treatment of prostate cancer. In some embodiments, the
invention provides pharmaceutical compositions comprising nanoparticles comprising a
rapamycin or a derivative thereof and a carrier protein (such as alburmnin) for use in the treatment
of a cancer, wherein said use comprises simultaneous and/or sequential administration of at least

one GnRH antagonist. Suitable therapeutic GnRH antagonist include, but are not limited to,
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Lap atinib 12. RAPA+ Gemcitabine RAPA: Rapamycin or a derivative thereof: any doses or reéimés
described above for combination therapy Gem: 1250 mg/m2 D1, 8 q3wk 13. RAPA+ Sutent(r) 14.

RAPA + AC + G- CSF (+ Herceptie) AC + G-CSF g2wk x 4 followed by
WO 2008/109163 PCT/US2008/003096

Cetrorelix acetate (Cetrotide), by Serono, Ganirelix acetate (Antagon), by Organon International,
Abarelix (Plenaxis), and the like.

{0158] In an embodiment, the method comprises the administration of a therapeutic
effective amount of a rapamycin-containing nanoparticle composition at any one or more of the
following times: prior to hormone therapy, in conjunction with hormone therapy, during
hormone therapy, or following hormone therapy to treat prostate cancer. In some embodiments,
the method comprises the administration of a therapeutic effective amount of a rapamycin-
containing nanoparticle composition either simultaneously with or separately from the hormone
therapeutic agent to treat prostate cancer. A combination of a therapeutically effective amount of
one or more standard hormone therapy drugs and a therapeutically effective amount of
rapamycin or a derivative in a nanoparticle composition may result in a synergistic effect in
prostate tumor inhibition (including regression of existing prostate tumor).

[0159] In some embodiments, there is provided a method of treating cancer in an
individual, comprising administering to the individual a) an effective amount of a composition
comprising nanoparticles comprising a rapamycin or a derivative thereof and a carrier protein
(e.g., albumin) and b) an effective amount of an endothelin-A receptor blocker, inhibitor, or
antagonist. In some embodiments, there is provided a method of treating cancer in an individual,
comprising administering to the individual a} an effective amount of a composition comprising
nanoparticles comprising rapamycin and an albumin and b) an effective amount of an
endothelin-A receptor blocker, inhibitor, or antagonist. In some embodiments, the method is for
treatment of prostate cancer (such as advanced prostate cancer). In some embodiments, the
invention provides pharmaceutical compositions comprising nanoparticles comprising a
rapamycin or a derivative thereof and a carrier protein (such as albumin) for use in the treatment
of a cancer, wherein said use comprises simultaneous and/or sequential administration of at least
one endothelin-A receptor blocker, inhibitor, or antagonist. A suitable therapeutic endothelin-A
receptor blocker, inhibitor, or antagonist includes, but is not limited to, Atrasentan (ABT 627,
Abbott Laboratories, Abbott Park, IL).

[0160] It is understood that any of the methods of treating cancer described herein (such as
above section “Methods of Treating Cancer™)} apply to and include description of combination
therapies. In some embodiments of any of the methods of treatment related to combination
therapy described herein, treatment with the combination of the first therapy (e.g., a nanoparticle

composition comprising rapamycin or a derivative thereof and a carrier protein) and the second
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RAPA: Rapamycin or a derivative thereof: any doses or regimes described above for combination
therapy (+ Hercepting for HER2+ pts) 15. RAPA+ AC +0-CSF (+ Herceptin ) Dose dense AC + G-CSF
followed by RAPA: Rapamycin or a derivative thereof: any doses or regimes described above for
combinationtRetd§{ {+ #erceptint for HER2+ pts) 16. RAPA + AC AC folfSWaFHIFIAIN Rapamycin
or a derivative thereof: any doses or regimes described above for combination therapy 17. RAPA +
AC (+GCSF)

therapy (e.g., one or more compounds useful for treating cancer) may result in an additive or

even synergistic (e.g., greater than additive) result compared to administration of either therapy
alone. In some embodiments, a lower amount of each pharmaceutically active compound is used
as part of a combination therapy compared to the amount generally used for individual therapy.
Preferably, the same or greater therapeutic benefit is achieved using a combination therapy than
by using any of the individual compounds alone. In some embodiments, the same or greater
therapeutic benefit is achieved using a smaller amount (e.g., a lower dose or a less frequent
dosing schedule) of a pharmaceutically active compound in a combination therapy than the
amount generally used for individual therapy. Preferably, the use of a small amount of
pharmaceutically active compound results in a reduction in the number, severity, frequency, or
duration of one or more side-effects associated with the compound.

[0161] In some embodiments of any of the methods of treatment related to combination
therapy, the rapamycin or derivative thereof and the second compound (e.g., a chemotherapeutic
agent and/or hormone therapeutic agent) are present in a single composition containing at least
two different nanoparticles, wherein some of the nanoparticles in the composition comprise the
rapamycin or derivative thereof and a carrier protein, and some of the other nanoparticies in the
composition comprise a second pharmaceutically active compound and a carrier protein. In some
embodiments, only the rapamycin or derivative thereof is contained in nanoparticles. In some
embodiments, simultaneous administration of rapamycin or derivative thereof in the nanoparticle
composition and the second compound can be combined with supplemental doses of rapamycin
and/or the second compound.

[6162] In some embodiments of any of the above embodiments related to combination
therapies described herein, the first and second therapies are administered simultaneously, either
in the same composition or in separate compositions. In some embodiments, the first and second
therapies are administered sequentially, i.e., the first therapy is administered either prior to or
after the administration of the first and second therapy. In some embodiments, the administration
of the first and second therapies is concurrent, i.e., the administration period of the first therapy
and that of the second therapy overlap with each other. In some embodiments, the administration
of the first and second therapies is non-concurrent. For example, in some embodiments, the
administration of the first therapy is terminated before the second therapy is administered. In

some embodiments, the administration of the second therapy is terminated before the first
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AC g2wk followed by RAPA: Rapamycin or a derivative thereof: any doses or regimes described

above for combination therapy Rx length 16 wks 18. RAPA+ AC ( + Avastie) Dose dense AC followed

by RAPA: R%pang cigggr a derivative thereof: any doses or regimes described above for combination

therapy (+ Avgsztln% ih HER2+ pts) 19. RAPA+ AC AC (such as about 66%égﬁ%ﬁggjg??§ﬁ?ycin and 600

mg/m2 cyclophosphamide, once every two weeks) followed by RAPA: Raparnycin or a derivative

thereof: any doses or regimes described above for combination therapy 20. RAPA + AC + Neulasta(r)
therapy is administered. In some embodiments, the second therapy is radiation therapy. In some

embodiments, the second therapy is surgery.

[0163] In some embodiments of any of the above embodiments related to combination
therapy, the cancer is early stage cancer, non-metastatic cancer, primary cancer, advanced
cancer, locally advanced cancer, metastatic cancer, cancer in remission, recurrent cancer, cancer
in an adjuvant setting, cancer in a neoadjuvant setting, or cancer substantiatly refractory to
hormone therapy. In some embodiments, the cancer is a solid tumor. In some embodiments, the
cancer is not a solid tumor (i.e., other than a solid tumor). In some embodiments, the cancer is a
plasmacytoma. In some embodiments, the cancer is multiple myeloma, renal cell carcinoma,
prostate cancer, lung cancer, melanoma, brain cancer (e.g., glioblastoma), ovarian cancer, or
breast cancer. In some embodiments, the cancer is a carcinoma (i.e., other than a carcinoma). in
some embodiments, the cancer is not colon cancer (i.e., other than colon cancer). In some
embodiments, the cancer is not breast cancer (i.e., other than breast cancer). In some
embodiments, the cancer is not ovarian cancer, prostate cancer, or brain cancer.

[0164] In some embodiments of any of the above embodiments related to combination
therapy, a taxane 1s not administered to the individual. In some embodiments, the taxane
administered is not a nanoparticle composition. In some embodiments, the nanoparticle
composition comprising rapamycin or a derivative thereof is not administered in conjunction
with a taxane. In some embodiments, a taxane is not administered to the individual during the
time period in which the individual is receiving one or more doses of a nanoparticle composition
comprising rapamycin or a derivative thereof. In some embodiments, the individual was treated
with a taxane before treatment begins with a nanoparticle composition comprising rapamycin or
a derivative thereof. For example, the individual may have received a taxane one or more days,
weeks, months, or years before treatment begins with a nanoparticle composition comprising
rapamycin or a derivative thereof. In other embodiments, the individual never receives a taxane
before treatment begins with a nanoparticle composition comprising rapamycin or a derivative
thereof, In some embodiments, the individual is treated with a taxane after treatment with a
nanoparticle composition comprising rapamycin or derivative thereof terminates. In other
embodiments, the individual is never treated with a taxane after treatment with a nanoparticle
composition comprising rapamycin or derivative thereof terminates. In some embodiments, the
composition, first therapy, and/or second therapy do not contain a taxane. In other embodiments,

the composition, first therapy, and/or second therapy comprise a taxane.
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AC followed by FtAPA: Rapamycin or a derivative thereof: any doses or regimes described above for
combination therapy 21. RAPA+FEC RAPA: Rapamycin or a derivative thereof: any doses or regimes
described above for combination therapy followed by WO 2008/109163PCT/US2008/003096 Row No.
CombinatioRe§HEBbkage (+Herceptine) 5-FU: 500 mg/m2 g3wk Epiftfoléi2 48832 (without

HerceptinS) or

Dosing and Method of Administration

[0165] The dose of the inventive composition administered to an individuai (such as a
human) may vary with the particular composition, the method of administration, and the
particular stage of cancer being treated. The amount should be sufficient to produce a desirable
response, such as a therapeutic or prophylactic response against cancer. In some embodiments,
the amount of the composition is a therapeutically effective amount. In some embodiments, that
amount of the composition is a prophylactically effective amount. In some embodiments, the
amount of rapamycin or a derivative thereof in the composition is below the level that induces a
toxicological effect (i.e., an effect above a clinically acceptable level of toxicity) or is at a level
where a potential side effect can be controlled or tolerated when the composition is administered
to the individual.

[0166] In some embodiments, the amount of rapamycin or a derivative thereof in the
composition is an amount sufficient to increase basal AKT activity, increase AKT
phosphorylation, increase PI3-kinase activity, increase the length of activation of AKT (e.g.,
activation induced by exogenous IGF-1), inhibit serine phosphorylation of IRS-1, inhibit IRS-1
degradation, inhibit or alter CXCR4 subcellular localization, inhibit VEGF secretion, decrease
expression of cyclin D2, decrease expression of survivin, inhibit IL-6-induced muliiple myeloma
cell growth, inhibit cancer cell proliferation, increase apoptosis, increase cell cycle arrest,
increase cleavage of poly(ADPribose) polymerase, increase cleavage of caspase-8/caspase-9,
alter or inhibit signaling in the phosphatidylinositol 3-kinase/AKT/mTOR and/or cyclin
D1/retinoblastoma pathways, inhibit angiogenesis, and/or inhibit osteoclast formation.

[0167] In some embodiments, the invention provides a method of treating cancer in an
individual by administering to the individual (e.g, a human) an effective amount of a
composition comprising nanoparticles that comprise rapamycin or a derivative thereof and a
carrier protein (e.g., albumin such as human serum albumin). In some embodiments, the amount
of rapamycin or a derivative thereof in the composition is included in any of the following
ranges: about 0.5 to about 5 mg, about 5 to about 10 mg, about 10 to about 15 mg, about 15 to
about 20 mg, about 20 to about 25 mg, about 20 to about 50 mg, about 25 to about 50 mg, about
50 to about 75 mg, about 50 to about 100 mg, about 75 to about 100 mg, about 100 to about 125
mg, about 125 to about 150 mg, about 150 to about 175 mg, about 175 to about 200 mg, about
200 to about 225 mg, about 225 to about 250 mg, about 250 to about 300 mg, about 300 to about
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Epirubicin: 75 mg/m2 (with Herceptine for HER2+ pts) Cyclophosphamide: 500 mg/m2 q3wk 22.
PAPA + Gemcitabine + Epirubicin Arm 1: Neoadjuvant: Gem: 2000 mg/m2, RAPA: Rapamycin or a
derivative thereof: any doses or regimes described above for combination therapy, Epi 50 mg/m2
02wk x 6 ArfQ2WEUAR: Gem: 2000 mg/m2, RAPA: Raparnycin or a dePvafiraidle8?oany doses or
regimes described above for combination therapy 23. RAPA + Hercepting +Navelbine RAPA:
Rapamycin or a derivative thereof: any doses or regimes described above for combination therapy +
Herceptirkg dotignabdisys Savaibing ¢4 ripreepiirt0840 about 450 mg, or about 450 to about 500 mg.

In some embodiments, the amount of rapamycin or derivative thereof in the effective amount of
the composition (e.g., a unit dosage form) is in the range of about 54 mg to about 540 mg, such
as about 180 mg to about 270 mg or about 216 mg. In some embodiments, the concentration of
the rapamycin in the composition is dilute (about 0.1 mg/ml) or concentrated (about 100 mg/ml),
including for example any of about 0.1 to about 50 mg/ml, about 0.1 to about 20 mg/ml, about 1
to about 10 mg/ml, about 2 mg/ml to about 8 mg/ml, about 4 to about 6 mg/ml, about 5 mg /ml.
In some embodiments, the concentration of the rapamycin is at least about any of 0.5 mg/mi, 1.3
mg/ml, 1.5 mg/mi, 2 mg/ml, 3 mg/ml, 4 mg/ml, 5 mg/ml, 6 mg/ml, 7 mg/mi, 8 mg/ml, 9 mg/mi,
10 mg/ml, 15 mg/ml, 20 mg/ml, 25 mg/ml, 30 mg/ml, 40 mg/ml, or 50 mg/ml.

[0168] Exemplary effective amounts of rapamycin or a derivative thereof in the
nanoparticle composition include, but are not limited to, about any of 25 mg/m?, 30 mg/m?, 50
mg/m?, 60 mg/m?, 75 mg/m?, 80 mg/m?, 90 mg/m?, 100 mg/m’, 120 mg/m®, 160 mg/m?, 175
mg/m?, 180 mg/mz, 200 mg/m?, 210 mg/m?, 220 mg/m?, 250 mg/mz, 260 mg/m?, 300 mg/mz,
350 mg/m?, 400 mg/m?, 500 mg/m?, 540 mg/m?, 750 mg/m?, 1000 mg/m>, or 1080 mg/m*
rapamycin. In various embodiments, the composition includes less than about any of 350 mg/m?,
300 mg/m?, 250 mg/m?, 200 mg/m?, 150 mg/m®, 120 mg/m”, 100 mg/m?, 90 mg/m?, 50 mg/m?,
or 30 mg/m’ rapamycin or a derivative thereof. In some embodiments, the amount of the
rapamycin or a derivative thereof per administration is less than about any of 25 mg/m?, 22
mg/m?, 20 mg/m?, 18 mg/m’, 15 mg/m?, 14 mg/m’, 13 mg/m?, 12 mg/m?, 11 mg/m®, 10 mg/m?,
9 mg/mz, 8 mg/m’, 7 mg/m?, 6 mg/m%, 5 mg/m?, 4 mg/m?, 3 mg/m?, 2 mg/m?, or | mg/m’. In
some embodiments, the effective amount of rapamycin or a derivative thereof in the composition
is included in any of the following ranges: about 1 to about 5 mg/m?, about 5 to about 10 mg/m?,
about 10 to about 25 mg/mz, about 25 to about 50 mg/m?‘, about 50 to about 75 mg/mz, about 75
to about 100 mg/m?, about 100 to about 125 mg/m?, about 125 to about 150 mg/m?, about 150 to
about 175 mg/m?, about 175 to about 200 mg/m?, about 200 to about 225 mg/m?, about 225 to
about 250 mg/mz, about 250 to about 300 mg/mz, about 300 to about 350 rng/mz, or about 350 to
about 400 mg/m®. Preferably, the effective amount of rapamycin or a derivative thereof in the
composition is about 30 to about 300 mg/m?, such as about 100 to about 150 mg/m?, about 120
mg,/mz, about 130 mg/rnz, or about 140 mg/mz.

{0169} In some embodiments of any of the above aspects, the effective amount of

rapamycin or a derivative thereof in the composition includes at least about any of I mg/kg, 2.5
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RAPA + Carboplatin (+ Hercepting) + AC TAC vs AC followed by RAPA: Rapamycin or a derivative
thereof: any doses or regimes described above for combination therapy + carbo vs AC followed by
RAPA: Raparnycin or a derivative thereof: any doses or regimes described above for combination
therapy + camsbze0Blelt@ptin(r) 25. RAPA + Capecitabine RAPA: Rapamyii@is2bekiivetive thereof:
any doses or regimes described above for combination therapy Xelodat 850 mg/m2 DI-14 q3wk x 4
26. RAPA + Carboplatin (+ Avastin8) RAPA: Rapamycin or a derivative thereof: any doses or regimes

describednafigy & iapAQMONREAL N HYkg, 15 mg/kg, or 20 mg/kg. In various embodiments, the

effective amount of rapamycin or a derivative thereof in the composition includes less than about
any of 350 mg/kg, 300 mg/kg, 250 mg/keg, 200 mg/kg, 150 mg/kg, 100 mg/kg, 50 mg/kg, 25
mg/kg, 20 mg/kg, 10 mg/kg, 5 mg/kg, or 1 mg/kg rapamycin or a derivative thereof.

{0170} Exemplary dosing frequencies include, but are not limited to, weekly without break;
weekly, three out of four weeks; once every three weeks; once every two weeks; weekly, two out
of three weeks. In some embodiments, the compesition is administered about once every 2
weeks, once every 3 weeks, once every 4 weeks, once every 6 weeks, or once every 8 weeks. In
some embodiments, the composition is administered at least about any of 1x, 2x, 3x, 4x, 5x, 6x,
or 7x (i.e., daily) a week. In some embodiments, the intervals between each administration are
less than about any of 6 months, 3 months, 1 month, 20 days, 15, days, 12 days, 10 days, 9 days,
8 days, 7 days, 6 days, 5 days, 4 days, 3 days, 2 days, or 1 day. In some embodiments, the
intervals between each administration are more than about any of 1 month, 2 months, 3 months,
4 months, 5 months, 6 months, & months, or 12 months. In some embodiments, there is no break
in the dosing schedule. In some embodiments, the interval between each administration is no
more than about a week.

{0171} The administration of the composition can be extended over an extended period of

time, such as from about a month up to about seven years. In some embodiments, the

Le]

omposition is administered over a period of at least about any of 2, 3,4, 5,6, 7, 8,9, 10, 11, 12,
18, 24, 30, 36, 48, 60, 72, or 84 months. In some embodiments, the rapamycin or derivative
thereof is administered over a penod of at least one month, wherein the interval between each
administration is no more than about a week, and wherein the dose of the rapamycin or a
derivative thereof at each administration is about 0.25 mg/rn2 to about 75 mg/mz, such as about
0.25 mg/m? to about 25 mg/m? or about 25 mg/m? to about 50 mg/m>.

10172] In some embodiments, the dosage of rapamycin in a nanoparticle composition can
be in the range of 100-400 mg/m?* when given on a 3 week schedule, or 50-250 mg/m? when
given on a weekly schedule. Preferably, the amount of rapamycin is about 80 to about 180
mg/m’ (e.g., about 100 mg/m’ to about 150 mg/m?, such as about 120 mg/m>).

[6173] Other exemplary dosing schedules for the administration of the nanoparticle
composition (e.g., rapamycin/albumin nanoparticle composition) include, but are not limited to,
100 mg/mz, weekly, without break; 75 rng/m2 weekly, 3 out of four weeks; 100 mg/m?, weekly,
3 out of 4 weeks; 125 mg/mz, weekly, 3 out of 4 weeks; 125 mg/mz, weekly, 2 out of 3 weeks;
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Carbo gwk + Avastin(r) in HER2+ pts 27. RAPA+ Carboblatin 0" + Herceptin + RAPA: Rapamycin or a
derivative thereof: any doses or regimes described above for combination therapy Carbo: AUC =5 +

Herceptine WO 2008/109163PCT/US2008/003096 Row No. Combination Regime/Dosage
WO 2008/109163 PCT/US2008/003096

130 mg/m?, weekly, without break; 175 mg/mz, once every 2 weeks; 260 mg/mz, once every 2
weeks; 260 mg/mz, once every 3 weeks; 180-300 mg/m?, every three weeks; 60-175 mg/m?,
weekly, without break; 20-150 mg/m” twice a week; and 150-250 mg/m” twice a week. The
dosing frequency of the composition may be adjusted over the course of the treatment based on
the judgment of the administering physician.

[0174] In some embodiments, the composition is administered about 20 to about 40 mg/kg
three times weekly. In some embodiments, the composition is administered about 60 to about
120 mg/m?, three times weekly or about 90 mg/m?® daily. In some embodiments, the composition
is administered about 30 mg/kg daily. In some embodiments, methods of treating multiple
myeloma following these dosing regimes are provided.

[0175] In yet another aspect, the invention provides a method of treating cancer in an
individual by parenterally administering to the individual (e.g., a human) an effective amount of
a composition comprising nanoparticles that comprise rapamycin or a derivative thereof and a
carrier protein {e.g., albumin such as human serum albumin). In some embodiments, the route of
administration is intravenous, intra-arterial, intramuscular, or subcutaneous. In various
embodiments, about 54 mg to about 540 mg, such as about 180 mg to about 270 mg or about
216 mg, of the rapamycin or derivative thereof is administered per dose. In some embodiments,
a taxane is not contained in the composition. In some embodiments, the rapamycin or derivative
thereof is the only pharmaceutically active agent for the treatment of cancer that is contained in
the composition.

[0176] The compositions described herein can be administered to an individual (such as
human) via various routes, including, for example, intravenous, intra-arterial, intraperitoneal,
intrapulmonary, oral, inhalation, intravesicular, intramuscular, intra-tracheal, subcutaneous,
intraocular, intrathecal, transmucosal, and transdermal. In some embodiments, sustained
continuous release formulation of the composition may be used. For example, the inventive
composition can be administered by inhalation to treat conditions of the respiratory fract. The
composition can be used to treat respiratory conditions such as pulmonary fibrosis, broncheolitis
obliterans, lung cancer, bronchoalveolar carcinoma, and the like. In one embodiment of the
invention, nanoparticles (such as albumin nanoparticles) of the inventive compounds can be
administered by any acceptable route including, but not limited to, orally, intramuscularly,

transdermally, intravenously, through an inhaler or other air bome delivery systems and the like.
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Avastin(r) + Avastin(r) 4 week cycle x 6 28. RAPA + Lapatinib RAPA: Rapamycin or a derivative
thereof: any doses or regimes described above for combination therapy Lapatinib: 1000 mg/day 29.
RAPA + Capecitabine RAPA: Rapamycin or a derivative thereof: any doses or regimes described
above for confbitsiddPtherapy Xeloda : 1000 mg/m2 DI-14 g3wk x 4 PCT/US2008/603696

In some embodiments, the rapamycin or derivative thereof is not coating a stent or is not
administered using a stent. |

{0177} The dosing frequency of the rapamycin-containing nanoparticle composition and the
second compound may be adjusted over the course of the treatment based on the judgment of the
administering physician. In some embodiments, the first and second therapies are administered
simultaneously, sequentially, or concurrently. When administered separately, the rapamycin-
containing nanoparticle composition and the second compound. can be administered at different
dosing frequency or intervals. For example, the rapamycin-containing nanoparticle composition
can be administered weekly, while a second compound can be administered more or less
frequently. In some embodiments, sustained continuous rélease formulation of the rapamycin-
containing nanoparticle and/or second compound may be used. Various formulations and
devices for achieving sustained release are known in the art. A combination of the administrafion

configurations described herein can be used.

Modes of Administration of Combination Therapies

{6178) In some embodiments, the present invention provides a method of treating cancer
comprising a first therapy comprising administering nanoparticles comprising rapamycin or a
derivative thereof and a carrier protein (e.g., albumin) and a second therapy comprising
chemotherapy and/or hormone therapy. In some embodiments, the method comprises a) a first
therapy comprising administering to the individual a composition comprising nanoparticles of
rapamycin and an albumin; and b) a second therapy comprising chemotherapy and/or hormone
therapy.

[0179] The dose of the inventive composition administered to an individual (e.g., a human)
in combination therapy may vary with the particular composition, the method of administration,
and the particular stage of cancer being treated. The amount should be sufficient to produce a
desirable response, such as a therapeutic or prophylactic response against cancer. In some
embodiments, the amount of the composition is a therapeutically effective amount. In some
embodiments, that amount of the composition is a prophylactically effective amount. In some
embodiments, the amount of rapamycin or a derivative thereof in the composition is below the
level that induces a toxicological effect (e.g., an effect above a clinically acceptable level of
toxicity) or is at a level where a potential side effect can be controlled or tolerated when the

composition is administered to the individual.
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30. RAPA Avast n AC (+ G-CSF) RAPA: Rapamycin or a derivative thereof: any doses or regimes
described above for combination therapy Avastin(r) followed by A gwk + C daily 31. RAPA + AC
RAPA: Rapamycin or a derivative thereof: any doses or regimes described above for combination
therapy folloWedWFREF2. RAM + Carboplatin . + Avastm(r) RAPA: RapBRiyERUP/AdEtvative
thereof: any doses or regimes described above for combination therapy Carbo: AUC = 6 g3wk
Avastin(r): 15 mg/kg

[0180] The composition comprising nanoparticles comprising rapamycin or a derivative

thereof and a carrier protein (e.g., albumin) (also referred to as “nanoparticle composition”) and
the chemotherapeutic agent and/or hormone therapeutic agent can be administered
simultaneously (e.g., simultaneous administration) and/or sequentially (e.g., sequential
administration).

[0181)] In some embodiments, the nanoparticle composition and the chemotherapeutic agent
and/or hormone therapeutic agents (including the specific chemotherapeutic agents described
herein) are administered simultaneously. The term “simultaneous administration,” as used
herein, means that the nanoparticle composition and the chemotherapeutic agent and/or hormone
therapeutic agent are administered with a time separation of no more than about 15 minute(s),
such as no more than about any of 10, 5, or 1 minutes. When the drugs are administered
simultaneously, the rapamycin or a derivative thereof in the nanoparticles and the
chemotherapeutic agent and/or hormone therapeutic agent may be contained in the same
composition (e.g., a composition comprising both the nanoparticles and the chemotherapeutic
agent) or in separate compositions {e.g., the nanoparticies are contained in one composition and
the chemotherapeutic agent is contained in another composition). For example, rapamycin or a
derivative thereof and a carrier protein (e.g., albumin) and the chemotherapeutic agent may be
present in a single composition containing at least two different nanoparticies, wherein some of
the nanoparticies in the composition comprise rapamycin or a derivative thereof and a carrier
protein, and some of the other nanoparticles in the composition comprise the chemotherapeutic
agent and a carrier protein. The invention contemplates and encompasses such compositions. In
some embodiments, only rapamycin or a derivative thereof is contained in nanoparticles. In
some embodiments, simultaneous administration of the rapamycin or a derivative thereof in the
nanoparticle composition and the chemotherapeutic agent and/or hormone therapeutic agent can
be combined with supplemental doses of the rapamycin or a derivative thereof and/or the
chemotherapeutic agent and/or hormone therapeutic agent.

[0182] In some embodiments, the rapamycin or a derivative thereof nanoparticle
composition and the chemotherapeutic agent and/or hormone therapeutic agent are administered
sequentially. The term “sequential administration” as used herein means that the rapamycin or a
derivative thereof in the nanoparticle composition and the chemotherapeutic agent and/or
hormone therapeutic agent are administered with a time separation of more than about 15

minutes, such as more than about any of 20, 30, 40, 50, 60 or more minutes. Either the
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4 cycles 33. RAPA + Carboplatin RAPA : Rabarnycin or a derivative thereof: any doses or regimes
described above for combination therapy Carbo fixed at AUC = 6 q3wk 34. RAPA + Carboplatin +

Avastin(r) 35. RAPA + Gemcitabine or RAPA + Avastin(r)
WO 2008/109163 PCT/US2008/003096

rapamycin or a derivative thereof nanoparticle composition or the chemotherapeutic agent and/or
hormone therapeutic agent may be administered first. The rapamycin or a derivative thereof
nanoparticle composition and the chemotherapeutic agent and/or hormone therapeutic agent are
contained in separate compositions, which may be contained in the same or different packages.
[0183] Tn some embodiments, the administration of the rapamycin or a derivative thereof
nanoparticte composition and the chemotherapeutic agent and/or hormone therapeutic agent are
concurrent, e.g., the administration period of the nanoparticle composition and that of the
chemotherapeutic agent and/or hormone therapeutic agent overlap with each other. In some
embodiments, the administration of the rapamycin or a derivative thereof nanoparticle
composition and the chemotherapeutic agent and/or hormone therapeutic agent are non-
concurrent. For example, in some embodiments, the administration of the rapamycin or a
derivative thereof nanoparticle composition is terminated before the chemotherapeutic agent
and/or hormone therapy is administered. In some embodiments, the administration of the
chemotherapeutic agent and/or hormone therapy is terminated before the rapamycin or a
derivative thereof nanoparticle composition is administered. The time period between these two
non-concurrent administrations can range from about two to eight weeks, such as about four
weeks.

[0184] The dosing frequency of the rapamycin or a derivative thereof-containing
nanoparticle composition and the chemotherapeutic agent and/or hormone therapy may be
adjusted over the course of the treatment, based on the judgment of the administering physician.
When administered separately, the rapamycin or a derivative thereof-containing nanoparticle
composition and the chemotherapeutic agent and/or hormone therapy can be administered at
different dosing frequency or intervals. For example, the rapamycin or a derivative thereof-
containing nanoparticle composition can be administered weekly, while a chemotherapeutic
agent and/or hormone therapeutic agent can be administered more or less frequently. In some
embodiments, sustained continuous release formulation of the rapamycin or a derivative thereof-
containing nanoparticle and/or chemotherapeutic agent and/or hormone therapeutic agent may be
used. Various formulations and devices for achieving sustained release are known in the art.
[0185] The rapamycin or a derivative thereof nanoparticle composition and the
chemotherapeutic agent and/or hormone therapeutic agent can be administered using the same
route of administration or different routes of administration. In some embodiments (for both

simultaneous and sequential administrations), the rapamycin or a derivative thereof in the
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36. RAPA+ Carboplatin + Avastin(r) RAPA: Rapamycin or a derivative thereof: any doses or regimes
described above for combination therapy Carbo: AUC = 6 q3wk + Avastin(r) 37. RAPA + Alimta
RAPA: Rapamycin or a derivative thereof: any doses or regimes described above for combination
therapy WOVEDHEHHOHE3PCT/US2008/003096 Row No. Combination REGIHIETRIBYAE

nanoparticle composition and the chemotherapeutic agent and/or hormone therapeutic agent are
administered at a predetermined ratio. For example, in some embodiments, the ratio by weight of
the rapamycin or a derivative thereof in the nanoparticle composition and the chemotherapeutic
agent or the hormone therapeutic agent is about 1 to 1. In some embodiments, the weight ratio
may be between about 0.001 to about I and about 1000 to about 1, or betweeﬁ about 0.01 to
about 1 and 100 to about 1. In some embodiments, the ratio by weight of the rapamycin or a
derivative thereof in the nanoparticle composition and the chemotherapeutic agent or hormone
therapeutic agent is less than any of about 100:1, 50:1, 30:1, 10:1, 9:1, 8:1, 7.5:1, 7:1, 6:1, 5:1,
4:1,3:1, 2:1, and 1:1. In some embodiments, the ratio by weight of the rapamyecin or a derivative
thereof in the nanoparticle composition and the chemotherapeutic agent or hormone therapeutic
agent is more than any of about 1:1, 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 7.5:1, 8:1, 9:1, 30:1, 50:1, 100:1.
Other ratios are contemplated.

[0186] The doses required for the rapamycin or a derivative thereof and/or the
chemotherapeutic agent and/or hormone therapeutic 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 rapamycin or a derivative thereof in the
nanoparticle composition and/or the chemotherapeutic agent and/or hormone therapeutic agent
are administered. “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 rapamycin
or a derivative thereof in the nanoparticle composition and/or the chemotherapeutic agent and/or
hormone therapeutic agent are administered alone. The reduction may be reflected in terms of
the amount administered at a given administration and/or the amount administered over a given
period of time (reduced frequency).

[0187] In some embodiments, enough chemotherapeutic agent and/or hormone therapeutic
agent is administered so as to allow reduction of the normal dose of the rapamycin or a
derivative thereof in the nanoparticle composition required to effect the same degree of
treatment by at least about any of 5%, 10%, 20%, 30%, 50%, 60%, 70%, 80%, 90%, or more. In
some embodiments, enough rapamycin or a derivative thereof in the nanoparticle composition is
administered so as to allow reduction of the normal dose of the chemotherapeutic agent and/or
hormone therapeutic agent required to affect the same degree of treatment by at least about any
of 5%, 10%, 20%, 30%, 50%, 60%, 70%, 80%, 90%, or more.
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Pemetrexed: 500mg g3wk 38. RAPA + Cisplatin 39. RAPA + Nav*élbiwne(r) + Cisplatin 40. RAPA +
Carboplatin RAPA: Rapamycin or a derivative thereof: any doses or regimes described above for

combination therapy
WO 2008/109163 PCT/US2008/003096

[0188] In some embodiments, the dose of both the rapamycin or a deri{fa‘iive thereof in the
nanoparticle composition and the chemotherapeutic agent and/or hormone therapeutic agent are
reduced as compared to the corresponding normal dose of each when administered alone. In
some embodiments, both the rapamycin or a derivative thereof in the nanoparticle composition
and the chemotherapeutic agent and/or hormone therapeutic agent are administered at a
subtherapeutic, e.g., reduced level. In some embodiments, the dose of the nanoparticle
composition and/or the chemotherapeutic agent is substantially less than the established
maximum toxic dose (MTD). For example, the dose of the rapamycin or a derivative thereof
nanoparticle composition and/or the chemotherapeutic agent and/or hormone therapeutic agent is
less than about 50%, 40%, 30%, 20%, or 10% of the MTD. .

[0189] A combination of the administration configurations described herein can be used.
The combination therapy methods described herein may be performed alone or in conjunction
with another therapy, such as surgery, radiation, gene therapy, immunotherapy, bone marrow
transplantation, stem cell transplantation, hormone therapy, targeted therapy, cryotherapy,
ultrasound therapy, photodynamic therapy, and/or chemotherapy and the like. Additionally, a
person having a greater risk of developing the proliferative disease may receive treatments to
inhibit or and/or delay the development of the disease.

[6190) As will be understood by those of ordinary skill in the art, the appropriate doses of
chemotherapeutic agents and/or hormone therapeutic agent will be approximately those already
employed in clinical therapies wherein the chemotherapeutic agent and/or hormone therapeutic
agent are administered alone or in combination with other chemotherapeutic agents. Variation in
dosage will likely occur depending on the condition being treated. As described above, in some
embodiments, the chemotherapeutic agents and/or hormone therapeutic agents may be
administered at a reduced level.

{0191} The dose of the rapamycin or its derivative therein in the nanoparticle composition
will vary with the nature of the combination therapy and the particular disease being treated. In
some embodiments, the amount of rapamycin or a derivative thereof in the nanoparticle
composition in the combination therapy is included in any of the following ranges: about 0.5 to
about 5 mg, about 5 to about 10 mg, about 10 to about 15 mg, about 15 to about 20 mg, about 20
to about 25 mg, about 20 to about 50 mg, about 25 to about 50 mg, about 50 to about 75 mg,
about 50 to about 100 mg, about 75 to about 100 mg, about 100 to about 125 mg, about 125 to
about 150 mg, about 150 to about 175 mg, about 175 to about 200 mg, about 200 to about 225
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Carbo: AUC =6 q3wk 41. RAPA + Carboplatin RAPA: Rapamycin or a derivativé thereof: any doses or
regimesescri eabove or combinatione d1 d bftherapy Carbo: AUC = 6 42. RAPA + Avastin(r) RAPA:

Rapamycin or a derivative thereof: any doses or regimes described above for combination therapy
Avastie: 10mMIAPYMICA3. RAPA + 5-FU + Cisplatin PCT/US2008/003096

mg, about 225 to about 250 mg, about 250 to about 300 mg, about 300 to about 350 mg, about
350 to about 400 mg, about 400 to about 450 mg, or about 450 to about 500 mg. In some
embodiments, the amount of rapamycin or derivative thereof in the effective amount of the
nanoparticle composition (e.g., a unit dosage form) for combination therapy is in the range of
about 54 mg to about 540 mg, such as about 180 mg to about 270 mg or about 216 mg. In some
embodiments, the concentration of the rapamycin in the nanoparticle compeosition for use in
combination therapy is dilute (about 0.1 mg/ml) or concentrated (about 100 mg/ml), including
for example any of about 0.1 to about 50 mg/ml, about 0.1 to about 20 mg/ml, about 1 to about
10 mg/ml, about 2 mg/ml to about 8 mg/ml, about 4 to about 6 mg/ml, about 5 mg /ml. In some
embodiments, the concentration of the rapamycin or a derivative thereof in the nanoparticle
composition in combination therapy is at least about any of 0.5 mg/ml, 1.3 mg/ml, 1.5 mg/ml, 2
mg/ml, 3 mg/ml, 4 mg/ml, 5 mg/ml, 6 mg/ml, 7 mg/ml, 8 mg/ml, 9 mg/ml, 10 mg/ml, 15 mg/ml,
20 mg/ml, 25 mg/ml, 30 mg/m!, 40 mg/ml, or 50 mg/ml.

[0192] Exemplary effective amounts of rapamycin or a derivative thereof in the
nanoparticle composition for use in combination therapy include, but are not limited to, about
any of 25 mg/m?, 30 mg/m?, 50 mg/m?, 60 mg/m?, 75 mg/m?, 80 mg/m?, 90 mg/m?, 100 mg/m?,
120 mg/m?, 160 mg/m?, 175 mg/m?, 180 mg/m’, 200 mg/m?, 210 mg/m?, 220 mg/m?, 250
mg/m?, 260 mg/m?, 300 mg/m?, 350 mg/m?, 400 mg/m?, 500 mg/m?, 540 mg/m>, 750 mg/m’,
1000 mg/m’, or 1080 mg/m”* rapamycin. In various embodiments, the rapamycin or a derivative
thereof in the nanoparticle composition includes less than about any of 350 mg/m?”, 300 mg/m?,
250 mg/m?, 200 mg/m?, 150 mg/m?, 120 mg/m?, 100 mg/m?, 90 mg/m?, 50 mg/m?, or 30 mg/m’
rapamycin or a derivative thereof. In some embodiments, the amount of the rapamycin or a
derivative thereof per administration in combination therapy is less than about any of 25 mg/m?,
22 mg/m?, 20 mg/m?, 18 mg/m?, 15 mg/m?, 14 mg/m?, 13 mg/m’, 12 mg/m®, 11 mg/m?, 10
mg/mz, 9 mg/m?, 8 rng/mz, 7 mg/mz, 6 mg/mz, 5 mg/m’, 4 mg/m?, 3 mg/m?, 2 mg/mz, orl
mg/m®. In some embodiments, the effective amount of rapamycin or a derivative thereof in the
composition for use in combination therapy is included in any of the following ranges: about 1
to about 5 mg/m?, about 5 to about 10 mg/ml, about 10 to about 25 mg/m’, about 25 to about 50
mg/mz, about 50 to about 75 mg/m®, about 75 to about 100 mg/mz, about 100 to about 125
mg/mz, about 125 to about 150 mg/mz, about 150 to about 175 mg/m?, about 175 to about 200
mg/m®, about 200 to about 225 mg/m?, about 225 to about 250 mg/m?, about 250 to about 300
mg/m?, about 300 to about 350 mg/m’, or about 350 to about 400 mg/m”. Preferably, the
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RAPA: Rapamycin or a derivative thereof: any doses or regimes described above for combination
therapy 5-FU: 750 mg/m2 CIV x 5 cisplatin: 75 mg/m2 D1 followed by XRT/surgery 44. RAPA +
Cetuximab 45. RAPA + Satraplatin 46. RAPA + Gemcitabine RAPA: Rapamycin or a derivative
thereof: anyWB838838fimes described above for combination therapy G¥REHEEBHREIB60mg/m2 D1
and D8

effective amount of rapamycin or a derivative thereof in the composition for use in combination
therapy is about 30 to about 300 mg/mz, such as about 100 to about 150 mg/m’, about 120
mg/mz, about 130 mg/mz, or about 140 mg/mz.

[6193] In some embodiments of any of the above aspects, the effective amount of
rapamycin or a derivative thereof in the nanoparticle composition for use in combination therapy
includes at least about any of 1 mg/kg, 2.5 mg/kg, 5 meg/ke, 7.5 mg/kg, 10 mg/kg, 15 mg/kg, or
20 mg/ke. In various embodiments, the effective amount of rapamycin or a derivative thereof in
the nanoparticle composition for use in combination therapy includes less than about any of 350
mg/kg, 300 mg/kg, 250 mg/kg, 200 mg/kg, 150 mg/kg, 100 mg/kg, 50 mg/kg, 25 mg/kg, 20
mg/ke, 10 mg/kg, 5 mg/kg, or 1 mg/kg rapamycin or a derivative thereof.

[0194] Exemplary dosing frequencies of rapamycin or a derivative thereof in the
nanoparticle composition for use in combination therapy include, but are not limited to, weekly
without break; weekly, three out of four weeks; once every three weeks; once every two weeks;
weekly, two out of three weeks. In some embodiments, the rapamycin or a derivative thereof in
the nanoparticle composition is administered in combination about once every 2 weeks, once
every 3 weeks, once every 4 weeks, once every 6 weeks, or once every 8 weeks. In some
embodiments, the rapamycin or a derivative thereof in the nanoparticle composition is
administered in combination therapy at least about any of 1x, 2x, 3x, 4x, 5x, 6x, or 7x (i.e.,
daily) a week. In some embodiments, the intervals between each administration in combination
therapy are less than about any of 6 months, 3 months, 1 month, 20 days, 15, days, 12 days, 10
days, 9 days, 8 days, 7 days, 6 days, 5 days, 4 days, 3 days, 2 days, or 1 day. In some
embodiments, the intervals between each administration in combination therapy are more than
about any of 1 month, 2 months, 3 months, 4 months, 5 months, 6 months, 8 months, or 12
months. In some embodiments, there is no break in the dosing schedule. In some embodiments,
the interval between each administration is no more than about a week.

[0195] The administration of the rapamycin or a derivative thereof in the nanoparticle
composition in combination therapy can be extended over an extended period of time, such as
from about a month up to about seven years. In some embodiments, the rapamycin or a
derivative thereof in the nanoparticle composition is administered over a period of at least about
anyof2,3,4,5,6,7,8,9,10, 11, 12, 18, 24, 30, 36, 48, 60, 72, or 84 months. In some
embodiments, the rapamycin or derivative thereof nanoparticle composition is administered over

a period of at least one month, wherein the interval between each administration is no more than
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47. RAPAGefitinib RAPA: Rapamycin or a derivative thereof: any doses or regimes described above
for combination therapy Gefitinib starting at 1000 mg/d x 2 48. RAPA+ Sorafenib + Carboplatin RAPA:
Rapamycin or a derivative thereof: any doses or regimes described above for combination therapy
Sorafenib: D¥ABEAMYAUC = 6 D1 WO 2008/109 63PCT/US2008/00309E HEH 83 EHmbination

about a week, and wherein the dose of the rapamyecin or a derivative thereof in the nanoparticle
composition at each administration is about 0.25 mg/m? to about 75 mg/m®, such as about 0.25
mg/m” to about 25 mg/m? or about 25 mg/m” to about 50 mg/m”.

[0196}] In some embodiments, the dosage of rapamycin in the nanoparticle composition in
the combination therapy can be in the range of 100-400 mg/m® when given on a 3 week
schedule, or 50-250 mg/m® when given on a weekly schedule. Preferably, the amount of
rapamycin is about 80 to about 180 mg/m® (e.g., about 100 mg/m? to about 150 mg/m°, such as
about 120 mg/m?).

[0197] Other exemplary dosing schedules for the administration of the nanoparticie
composition (e.g., rapamycin/albumin nanoparticle composition) in combination therapy
include, but are not limited to, 100 mg/mz, weekly, without break; 75 mg/m2 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/mz, weekly, 2 out of 3 weeks; 130 mg/m”®, weekly, without break; 175 mg/m’, once every 2
weeks; 260 mg/m?, once every 2 weeks; 260 mg/m’, once every 3 weeks; 180-300 mg/m?, every
three weeks; 60-175 mg/mz, weekly, without break; 20-150 mg/m2 twice a week; and 150-250
mg/m’ twice a week. The dosing frequency of the composition may be adjusted over the course
of the treatment based on the judgment of the administering physician.

[0198] The rapamycin or a derivative thereof nanoparticle compositions described herein
can be administered to an individual (such as human) during combination therapy via various
routes, such as parenterally, including intravenous, intra-arterial, intraperitoneal, intrapulmonary,
oral, inhalation, intravesicular, intramuscular, intra-tracheal, subcutaneous, intraocular,
intrathecal, or transdermal. For example, the nanoparticle composition can be administered by
inhalation to treat conditions of the respiratory tract. The rapamycin or a derivative thereof
nanoparticle compositions can be used to treat respiratory conditions such as pulmonary fibrosis,
broncheolitis obliterans, fung cancer, bronchoalveolar carcinoma, and the like. In some
embodiments, the nanoparticle compositions is administrated intravenously. In some
embodiments, the nanoparticle compositions is administered orally.

[0199] In some embodiments, the nanoparticle composition of the rapamycin or a
derivative thereof and the chemotherapeutic agent is administered according to any of the dosing
regimes described in Table 1.

10200} In some embodiments, there is provided a method of treating cancer in an individual

comprising administering to the individual: a) an effective amount of a composition comprising
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Regime/Dosage 49. RAPA + Capecitabine RAPA: Rapamycin or a derivative thereof: any doses or
regimes described above for combination therapy + Xeloda(r) at a range of about 500-2500 mg,/m2
(such as any of about 550 mg/m2, 650 mg/m2, 85 mg/int 850 mg/m2, 100 mg/m2, 1250 mg/n2) 50.
RAPA + GeMioitaosi@néekly 51. PAPA + anti-angiogenic agent(s) 52. PCT/US2008/003096

nanoparticles comprising a rapamycin or a derivative thereof and an albumin, and b) an effective
amount of at least one other chemotherapeutic agent as provided in Rows 1 to 53 in Table 1. In
some embodiments, the administration of the nanoparticie composition and the
chemotherapeutic agent may be any of the dosing regimes as indicated in Rows 1 to 53 in Table
1. In some embodiments, the cancer is early stage cancer, non-metastatic cancer, primary cancer,
advanced cancer, locally advanced cancer, metastatic cancer, cancer in remission, recurrent
cancer, cancer in an adjuvant setting, cancer in a neoadjuvant setting, or cancer substantiaily
refractory to hormone therapy. In some embodiments, the cancer is a solid tumor. In some
embodiments, the cancer is not a solid tumor (i e., other than a solid tumor). In some
embodiments, the cancer is a plasmacytoma. In some embodiments, the cancer is multiple
myeloma, renal cell carcinoma, prostate cancer, lung cancer, melanoma, brain cancer (e.g.,
glioblastoma), ovarian cancer, or breast cancer. In some embodiments, the cancer is a carcinoma
(i.e., other than a carcinoma). In some embodiments, the cancer is not colon cancer (i.e., other
than colon cancer). In some embodiments, the cancer is not breast cancer (i.e., other than breast
cancer). In some embodiments, the cancer is not ovarian cancer, prostate cancer, or brain cancer.
In some embodiments, one or more symptoms of the cancer are ameliorated. In some

embodiments, the cancer is delayed or prevented.

TABLE 1

Row No. Combination | Regime/Dosage

RAPA: Rapamycin or a derivative thereof: any doses or

RAPA + Carboplatin regimes described above for combination therapy

L + Herceptin® Carbo: AUC =2 D1, 8, 15 qdwk x 6
Herceptin®: 4 mg/kg on wk 1, 2 mg/kg all subsequent weeks

RAPA alone RAPA: Rapamycin or a derivative thereof: any doses or
) (+Herceptin®) regimes described above for combination therapy

L1: Rapamycin or a derivative thereof: any doses or regimes
described above for combination therapy

Nav: 15 mg/m*

1.2: Rapamycin or a derivative thereof: any doses or regimes
described above for combination therapy

Nav: 20 mg/m’

RAPA + Naveibine®
3. (=G-CSE)
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RAPA + proteasome inhibitor(s) 53 RAPA + tyrosine kinase inhibitor(s) 54. PAPA + EGFR inhibitor(s)
102011As used in herein (for example in Table 1), RAPA refers to a composition comprising
nanoparticles comprising rapamycin or a derivative thereof and a carrier protein (e.g., albumin);
GW572016 vefersesadapatinib; Xel refers to capecitabine or Xeloda(r); bev&cizuseels/ivaso known as
Avastin(r); trastuzumab is also known as Herceptie; pemetrexed is also known as Alimta(r); cetuximab
Is also known as Erbitux(r); gefitinib is also known as Iressa(r); FEC refers to a combination of
5-fluoroy IrubICI hosphamide; A ombination of Adriamycin plus
Cycloph o%;%]balrgn(gl)de. [02 S%XS% hereln (for examﬁ{ig Ilﬁé'?%g% , AUC refers to area under curve;
g4wk

L3: Rapamycin or a derivative thereof: any doses or regimes
described above for combination therapy

Nav: 22.5 mg/m?

L4: Rapamycin or a derivative thereof: any doses or regimes
described above for combination therapy

Nav: 25 mg/m”

L5: Rapamycin or a derivative thereof: any doses or regimes
described above for combination therapy

Nav: 25 mg/m”

qwk all levels

RAPA: Rapamycin or a derivative thereof: any doses or
4. RAPA + Xeloda® | 1ogimes described above for combination therapy

Xeloda®: 825 mg/m?>D1-14 g3wk

RAPA +
5. Anthracycline
RAPA + RAPA: Rapamycin or a derivative thereof: any doses or
6. Gemcitabine regimes described above for combination therapy
Gem: 1000 mg/m2 qwk x 2/3
. Rapamycin or a derivative thereof: any doses or regimes
7. RAPA +Lapatinib | joseribed above for combination therapy
Lapatinib; starting at 1000 mg/d x 2 days
RAPA+FEC RAPA: Rapamycin or a derivative thereof: any doses or
g (+Herceptin®) regimes described above for combination therapy
FEC: 4 cycles (+Herceptin® for HER2+ pts)
A + Carboplatin RAPA: Rapamycin or a derivative thereof: any doses or

regimes described above for combination therapy
. ®

% + Avastin Carbo: AUC =2 qwk D1, 8, 15

Avastin®: 10 mg/m® q2wk

RAPA: Rapamycin or a derivative thereof: any doses or

. @
10. RAPA + Avastin regimes described above for combination therapy
+ Avastin®
1 RAPA + Xeloda® + | RAPA: Rapamycin or a derivative thereof: any doses or

regimes described above for combination therapy
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refers to a dose every 4 weeks; q3wk refers to a dose every 3 weeks; q2wk refers to a dose every 2
weeks; qwk refers to a weekly dose; gwk x 3/4 refers to a weekly dose for 3 weeks with the 4th week
off; qwk x 2/3 refers to a weekly dose for 2 weeks with the 3rd week off WO
2008/109163 2% 18868H8/003096 [0203]In some embodiments, the pred&/iRed¥d%Brovides a
method of treating cancer comprising a first therapy comprising administering nanoparticles
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1%, Avastin®) RAPA: Rapamycin or a derivative thereof: any doses or
regimes described above for combination therapy (+ Avastin®
in HER2+ pts)
AC (such as about 60 mg/m’ adriamycin and 600 mg/m?
19 RAPA+ AC cyclophosphamide, once every.two weeks) followed by RAPA:
' Rapamycin or a derivative thereof: any doses or regimes
described above for combination therapy
RAPA + AC +
20 AC followed by RAPA: Rapamycin or a derivative thereof: any]
' Neulasta® doses or regimes described above for combination therapy
RAPA: Rapamycin or a derivative thereof: any doses or
RAPA+FEC
21 regimes described above for combination therapy followed by
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[0206]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 to, astatine211, carbon14, chromium51,
chlorine36, YHA3%8c¥8Lit58, copper67, Eul52, galliumé67, hydrogen3, iodfite 18308181,
indium'phosphorus32, rhenium's, selenium”, sulphur35, technicium99m, and/or yttrium". 102071In
some embodiments, enough radiation is applied to the individual so as to allow reduction of the normal

dose of th&@p@{nicin oFasaHY@tlye thereof in the pappRetigiageomposition required to affect the

same degree of treatment by at least about any of 5%, 10%, 20%, 30%, 50%, 60%, 70%, 80%, 900%b,

or more la“uunyuu- of uvﬁuvuuvp trereotn-the Raropat tiete

composition is adn GTEFETPUBRS 1o allow FARADAMEMAGHFmal dose of the radiation required t
affect the same degree of treatment by § tﬂg{ﬁb@gpqmmggﬁ%% 10%, 20%, 30%, 50%, 60%, 70%,,
80%, 90%, or moreg. In some embodimep e of both the rapamycin or a derivative thereofjin

the nanpparticle camposition and the radi V¥ 03}3@@%&@ s compared to the corresponding normal
dose ofjeach when used alone. [0208]In some embodiments, the combination of administration of the
rapamyein or a derjvative thereof nanopa tkﬁﬁ&gmp%m%%gnd the radiation therapy produce
supra-agdditive effect. In some embodiments, the rapamycin or a derivative thereof in the nanoparticle
composition is administered once at the d&é@‘éf%@?}i f?\’gl"{g%%b% or about 30 mg/m2 to 300
mg/m2,jand the radliation is applied five tI@BQﬂ@BQ)ﬁy‘rﬂ@dyS(ﬁOZﬂg]ﬂﬂmlﬂlstratlon of rapamycm orla
derivatiyethereof Tfanoparticte tcompositjons d [selose aDO\{edn co i%Bcuo FQAaIg |st£z€1nt§%rl1noor
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is administered in ¢appitneian with radialiémadedvdingns: APPERA0R0 deimg &@%%B@@MB@CPWT able

2. derivative thereof: any doses or regimes described above for
combination therapy

haodimenis ey |r~| Amvecin . ar Aarinsath horaofin thao oo eno et 1
o

RAPA + Herceptin® | p ApA: Rapamycin or a derivative thereof: any doses or
23. +Navelbine regimes described above for combination therapy +
Herceptin® followed by Navelbine® + Herceptin®

TAC
Vs

AC followed by RAPA: Rapamycin or a derivative thereof: any

RAPA + Carboplatin | j4ce or regimes described above for combination therapy +
24. (+ Herceptin®) + AC | carbo
Vs
AC followed by RAPA: Rapamycin or a derivative thereof: any|
doses or regimes described above for combination therapy +
carbo + Herceptin®
RAPA + RAPA: Rapamycin or a derivative thereof: any doses or
5. Capecitabine regimes described above for combination therapy

Xeloda® 850 mg/m?® D1-14 q3wk x 4

RAPA + Carboplatin | RAPA: Rapamycin or a derivative thereof: any doses or
6. + Avastin®) regimes described above for combination therapy

Carbo qwk + Avastin® in HER2+ pts

RAPA: Rapamyecin or a derivative thereof: any doses or
RAPA+ Carboplatin | regimes described above for combination therapy

+ Herceptin® + Carbo: AUC =5
+ Herceptin®

27.
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WO 2008/109163PCTLUS2008/003096 [0211]In some embodiments, there is provided a method of
treating cancer in an individual comprises a) a first therapy comprising administering to the individual a
composition comprising nanoparticles comprising rapamycin or a derivative thereof and an albumin;
and b) a secBRFHEIBYtomprising radiation as provided in Rows Ito li inPfABIE29%4{4088¢e

embodiments, the administration of the nanoparticle composition and the chemotherapeutic agent may

be any of the dosing regimes as indicated in Rows 1.to li in Table 2. In some embodiments, the cancer
is early stRge dancer, nalemei@siatic cancer, primarR gamegDodgyanced cancer, locally advanced
cancer, metastatic cancer, cancer in remission, recurrent cancer, cancer in an adjuvant setting, capcer
in a neopdjuvant setug-amcancer subsant@ity refractoryto-hormone-therapy:trrsomeembodiments,
the canger is a solifl tumor. In some eml Srdf%ﬁéﬁg,é[he cancer is not a solid tumor (Le., other than a
solid tumor). In sorhe embodiments, the [chmeekisyalpla$macy-toma. In some embodiments, the cancer
|s.mult|p e myelomg, renal cell carcinom RE 8l Ungcangsr. melanema, prain gancer (g.g.,
glioblastoma), ovari@n®anedrapathribast CRRGGES I9.SQme £11 fmecr(}%bg eaangeLisa carcinomal(i.e.,
other than a“Carcinpmay). In some embodiments, the cancer is not colon cancer (1.e., other than colpn
cancer).|In some embodiments, the can¢erREHBIL W6 ey (i.e., other than breast cancer). In
some ernt?odlment ;m?p}a;ncer IS not ova§iap Lap 131G GaRCRIvOTHURNT CRRGERIseEABLE 7 Row
No. Combingtion Regime/Dosage RAP4 jafiQf j lation
3gon Regime/Dosag rERACIAARR KR ANRA - ARARIRHIY T RAGA!
Xeloda®; 1000 mg/m® D1-14 q3wk x 4
. ®
RAPA = Avastin® + | R APA: Rapamycin or a derivative thereof: any doses or
30. AC (+ G-CSF) regimes described above for combination therapy = Avastin®
followed by A qwk + C daily
RAPA + AC RAPA: Rapamycin or a derivative thereof: any doses or
31. regimes described above for combination therapy followed by
AC
RAPA: Rapamycin or a derivative thereof any doses or
RAPA + Carboplatin regimes described above for combination therapy
32 + Avastin® Carbo: AUC = 6 g3wk
Avastin®: 15 mg/kg
4 cycles
. | RAPA: Rapamycin or a derivative thereof: any doses or
33. RAPA + Carboplatin regimes described above for combination therapy
Carbo fixed at AUC =6 q3wk
RAPA + Carboplatin
34. + Avastin®
RAPA +
35 Gemcitabine or
: RAPA + Avastin®
RAPA+ Carboplatin | RAPA: Rapamycin or a derivative thereof: any doses or
36. + Avastin® regimes described above for combination therapy
Carbo: AUC = 6 q3wk + Avastin®
37 RAPA + Alimta® RAPA: Rapamycin or a derivative thereof: any doses or
' regimes described above for combination therapy

73



3 RAPA + Carboplatin + Radiation | cycle RAPA/Carbo induction followed by 2 or 3 times weekly pulse
RAPA + radiation 4 RAPA + Carboplatin + Radiation 5 RAPA + Carboplatin + Radiation RAPA:
Rapamycin or a derivative thereof: any doses or regimes described above for combination therapy +
carbo + radi¥tidH#BIl6WEH by RAPA: Rapamycin or a derivative thereof: aR§ dBSEEH %8 mes

Row No. Combination Regime/Dosage

Pemetrexed: 500mg q3wk

18 RAPA + Cisplatin

RAPA + Navelbine®
39. + Cisplatin

RAPA: Rapamycin or a derivative thereof: any doses or

40. RAPA + Carboplatin regimes described above for combination therapy
Carbo: AUC =6 q3wk
.| RAPA: Rapamycin or a derivative thereof: any doses or
41. RAPA + Carboplatin | 1ooimes described above for combination therapy
Carbo: AUC =6
. ® RAPA: Rapamycin or a derivative thereof: any doses or
4. RAPA + Avastin regimes described above for combination therapy
Avastin®: i(}mg/mz gq2wk
RAPA: Rapamycin or a derivative thereof: any doses or
RAPA + 5-FU + regimes described above for combination therapy
4. Cisplatin 5-FU: 750 mg/m* CIV x 5
cisplatin: 75 mg/m* D1
_ followed by XRT/surgery
A4, RAPA + Cetuximab
45 RAPA + Satraplatin
RAPA + RAPA: Rapamycin or a derivative thereof: any doses or
46. Gemeitabine regimes described above for combination therapy

Gemcitabine: {000mg/m* D1 and D8

. RAPA: Rapamycin or a derivative thereof: any doses or
47. RAPA + Gefitinib regimes described above for combination therapy

Gefitinib starting at 1000 mg/d x 2

RAPA: Rapamycin or a derivative thereof: any doses or

RAPA+ Sorafenib + regimes described above for combination therapy

48. Carboplatin Sorafenib: D2-19
Carbo: AUC =6 DI
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WO 2008/109163PCT/U82068/003096 Row No. Combination Regime/Dosager described above for
combination therapy + carbo 6 RAPA + Radiation 7 RAPA + Cetuximab + Radiation

WO 2008/169163 PCT/US2608/603096
Row No. Combination Regime/Dosage
RAPA: Rapamycin or a derivative thereof: any doses or
RAPA + regimes described above for combination therapy + Xeloda® at
- 49, Capecitabine a range of about 500-2500 rng,/rn2 (such as any of about 550
mg/m?, 650 mg/m?, 85 mg/m?, 850 mg/m?, 100 mg/m?, 1250
mg/mz)
RAPA +
S0. Gemcitabine Weekly
RAPA + anti-
51. angiogenic agent(s)
RAPA + proteasome
52. inhibitor(s)
RAPA + tyrosine
33. kinase inhibitor(s)
RAPA + EGFR
4. inhibitor(s)
[0201] As used in herein (for example in Table 1), RAPA refers to a composition

comprising nanoparticles comprising rapamycin or a derivative thereof and a carrier protein
(e.g., albumin); GW572016 refers to lapatinib; Xel refers to capecitabine or Xeloda®;
bevacizumab is also known as Avastin®; trastuzumab is also known as Herceptin®; pemetrexed
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.

{6202} As used herein (for example in Table 1), AUC refers to area under curve; gdwk
refers to a dose every 4 weeks; q3wk refers to a dose every 3 weeks; q2wk refers to a dose every
2 weeks; qwk refers to a weekly dose; gwk x 3/4 refers to a weekly dose for 3 weeks with the 4t

week off; qwk x 2/3 refers to a weekly dose for 2 weeks with the 3" week off.
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8 RAPA + Carboplatin + 5-FU + Hydroxyurea + Radiation Induction: RAPA: Rapamycin or a derivative
thereof: any doses or regimes described above for combination therapy + carbo: AUC = 2 followed by
Concurrent chemoradiation: RAPA: Rapamycin or a derivative thereof: any doses or regimes
described aB¥é%5 € rbination therapy; 5-FU: 600 mg/m2; hydroxyurea SHYS2ME BI"d PAPA +
Carboplatin + Erbituxe + Radiation RAPA: Rapamycin or a derivative thereof: any doses or regimes
described above for combination therapy EribituxC: 400 mg/m2 day 7, 250 mg/m2 gwk x 7 Carbo:
AUC = 128k x 7 IMRImEG®mbodiments, the present invention provides a method of treating cancer

comprising a first therapy comprising administering nanoparticles comprising rapamycin or a
derivative thereof and a carrier protein {(e.g., albumin) and a second therapy comprising surgery,
radiation, gene therapy, immunotherapy, bone marrow transplantation, stem cell transplantation,
targeted therapy, cryotherapy, ultrasound therapy, and/or photodynamic therapy. In some
embodiments, the method comprises &) a first therapy comprising administering to the individual
a composition comprising nanoparticles of rapamycin and an albumin; and b) a second therapy
comprising surgery, radiation, gene therapy, immunotherapy, bone marrow transplantation, stem
cell transplantation, targeted therapy, cryotherapy, ultrasound therapy, and/or photodynamic
therapy. In some embodiments, the cancer may be prostate cancer. In some embodiments, the
second therapy is radiation therapy. In some embodiments, the second therapy is surgery.

[0204] The administration of the rapamycin or a derivative thereof 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 rapamycin or a derivative thereof nanoparticles and the radiation/surgery
would still be able to exert an advantageously combined effect on the cell. For example, the
rapamycin or derivative thereof in the nanoparticle composition may be administered less than
aboutany of 1, 3, 6, 9, 12, 18, 24, 48, 60, 72, 84, 96, 108, 120 hours prior to the radiation and/or
surgery. In some embodiments, the nanoparticle composition is administered less than about 9
hours prior to the radiation and/surgery. In some embodiments, the nanoparticle composition is
administered less than about any of 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 days prior to the
radiation/surgery. In some embodiments, the rapamycin or a derivative thereof in the
nanoparticle composition is administered less than about any of 1, 3, 6, 9, 12, 18, 24, 48, 60, 72,
84, 96, 108, or 120 hours after the radiation and/or surgery. In some embodiments, it may be
desirable to extend the time period for treatment significantly, where several days to several
weeks lapse between the two therapies.

[0205] Radiation contemplated herein includes, for example, v-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 also contemplated.

Radiation may be given in a single dose or in a series of small doses in a dose-fractionated
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RAPA + Gemcitabine + Radiation Qwk 11 RAPA + Cisblatin + Radiation Metronomic Therapy
Regimes 102121The present invention also provides metronomic therapy regimes for any of the
methods of treatment and methods of administration described herein. Exemplary metronomic therapy

regimes and¥éhBe}ifiénts for the use of metronomic therapy regimes ard 65&§4EPHEEW and
disclosed in U.S.S.N. 11/359,286, tiled 2/21/2006, published as U.S. Pub. No. 2006/0263434 (such as
those described in paragraphs [0138] to [0157]), which is hereby incorporated by reference in its
entirety. $nhsdnie dirbodimetrns rafiiemeprisieatshipritivm éssiipmmbarel tovbeut J8ASH of at least

one monh. WRECR JNS.IAL ablste .eauBacRo W UG B 30 GL/e 2008/ 9 3R Giackinstration

is no more than about a week, and wherein the dose o ragamycm or a derivative thereof at each

administeasemiaydscinbicobinadraginedsogisr d on % o FREABSY FOBRTiRG retiantsAal
dosing regimesn|m 308Re SMRSHIDeH!s: HrRaraNalic rYBPeIYIondsI AdmiInEiRied exehargTiod of at

least two months, wherein the interval between each administration is no more than about a week, and

wherein 1Hg 8lbe berapmriddie shengdhioadiiemel ekt uneri8hinistration is about 1% to about 20%

of its may@zes) toleratesh dRse:AowirganrsitigedrdasivareginaoR Soesempogisearts, the dose of
rapamycin or a derivative thereof per administration is Jess t%&; ab ué_ean of 25%, 24%, %B%d 22%,
2006, 1856 4B 154 HARRIMAREY SHCH A58 GSIARRAIC ARt RasY shRiAamies . Fiolcloplide
maximuntoletaieet dese. Busabhereditedivadsde ke mandy aiicle: comipositibtojeaeminiSiered at least

about any af 1x;22%, 3X, 4X, HX,,6%,.0r:éx.(i.es7 daily). & week. tn some embodiments. thesintervals
betweengeag%%nadﬁnhlrrﬂg}lra ion %}gé) £S5 tﬁ%’ﬁi ab%%htxz?atny%%p Fhon us, Bgr%qé)‘n S, &é?ﬁﬁn 20 days, 15,

days, 12iddiys, T0iddiys. ", dalisps ' ddyen®?, shyspieodays rbedays' ¥, delpsiwrdaysiphagys, or | day. In
some enggag;MQnt%é%g%m@Meen each administration are more than about any of 1 month, 2
months, 3 months, 4 months; 5 months, 6 months, 8 months, or 12 months. In some embodiments, the
compositiBHid admibiserseahodinsatic ansngh easittiproseanliesk e, the mdvvgl ® @ togllpw 12, 18,

24, 30, 38,184 69 of the W BHANEMESF the rapamycin or a derivative thereof in the nanoparticle
composition required to affect the same degree of treatment by at least about any of 5%, 16%,
20%, 30%, 50%, 60%, 70%, 80%, 90%, or more. In some embodiments, enough rapamycin or
derivative thereof in the nanoparticle composition is administered so as to allow reduction of the
normal dose of the radiation required to affect the same degree of treatment by at least about any
of 5%, 10%, 20%, 30%, 50%, 60%, 70%, 80%, 90%, or more. In some embodiments, the dose
of both the rapamycin or a derivative thereof in the nanoparticle composition and the radiation
are reduced as compared to the corresponding normal dose of each when used alone.

[0208] In some embodiments, the combination of administration of the rapamycin or a
derivative thereof nanoparticle composition and the radiation therapy produce supra-additive
effect. In some embodiments, the rapamycin or a derivative thereof in the nanoparticle
composition is administered once at the dose of about 50 mg to 540 mg or about 30 mg/m2 to
300 mg/m?, and the radiation is applied five times at 80 Gy daily.

[0209] Administration of rapamycin or a derivative thereof nanoparticle compositions
disclosed above in conjunction with administration of chemotherapeutic agent and/or hormone
therapeutic agent is equally applicable to those in conjunction with radiation therapy and/or
surgery.

[0210] In some embodiments, the nanoparticle composition of the rapamycin or a
derivative thereof nanoparticles and/or the chemotherapeutic agent is administered in

conjunction with radiation according to any of the dosing regimes described in Table 2.
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Pharmaceutical agents [0213JProvided herein are compositions comprising nanoparticles that
comprise rapamycin for use in the methods of treatment of cancer, methods of administration, and
dosing regimes described herein. In some embodiments, rapamycin may be rapamycin or its
derivatives S¥PRUIFI4EK tically acceptable salts and accordingly the inveRtidritédtiEhifidtes and
includes all these embodiments. Rapamycin is sometimes referred to elsewhere as sirolimus,
rapammune, or rapamune. Derivatives of rapamycin include, but are not limited to, compounds that
are strucf{Gzally similar ¢ontapaiydimararidnctopsaiede nerhbdndiealrgass@s mpamycinygd214]In
some embodiments, t rivative of rapamyagin.retains one.or.mpre.similar biological -

et R A O B R R e e
rapamycirnvpasinlessroipod ingranaie viapar yenvatne shisre f ashaterl bratioyaran) efseoomd 20%, 30%,
0%, S0%e B e Jfighs B il 39K AR R0 R0 PRIV IO IBRAT U Bk TR Ve

decrease In the size of a tumor, the number of cancer cells, or the growth rate of a tumor caused by a
rapamychiaxpigaaiensierapapirricerapeiitemynst thoodematherapario o g g ey ey ™8/003096
20%, 30%he 42 %n2RAnRIA%S 187 89% KRV 193%, ah 19B% fithg srreesnending dewrease caused by

the same amount of rapamycin. An exemplary rapamycin derivative includes benzoyl rapamycin, such

as that dREIS LR LSy PABNIOS B GOMASF DR BIOBO S el ARSI intasAibrateans§teference

in its entiggfy-Ohab xSRI FaRRINYEIREIERBHY RS iRibOeYYY ; Q982 Tn A 2dRRE0: H¥Hiag226080,

SiiA-9268A, oxaazacyclphentriacontine, temsiroljmus (CCI1779 (Wyeth)), everolimus D001

(NovartS§HiTh Bt G RN RC RS, SRR SRR KAToRrG ABITTS AR QM EE R

Carrier peptbirBril€itd ShPeavideiberaili drenaanipcesitiensnbodiprisingnacoparticlest thedlcbhwprise

rapamyci% eangtﬁegglr%eg ng)&etl_él Iﬁglr;)%e methods of. tre tm%nt of canc ods of administration,
€. A .

. r h
.. some embpo Igle S, 1 ficancer IS%.CP@S%&C%OIH& Il SOMmMe .
and dosage tegimes descri erein. Tn'some embodinents, rapamycin may-be rapamycin or its

derivativesaboinemt deaticwity mevepinltenyaltsren teadosidivrgbynbre dnpeanstive costenhpigtes and
includes all thes RIS | CTIRARINGILS, 8 SATISIRIOLSIR 5 albumin. in Sqre
embodim%%%?irﬁ%eqégﬁ%%’rg%%i%a%%%@%ﬁ %’erum al l%%rhin. 1'02161Exiamplxés of suitable carrier
proteins ihadémpersiths ernernibfeeisinimtsléoe.sither than a carcinoma). In some embodiments, the

cancer is not colon cancer (i.e., other than colon cancer). In some embodiments, the cancer is not
breast cancer (i.e,, other than breast cancer). In some embodiments, the cancer is not ovarian

cancer, prostate cancer, or brain cancer.

TABLE 2
Row Combination Regime/Dosage

No.

I RAPA + Radiation

2 RAPA + Carboplatin + Radiation

3 RAPA + Carboplatin + Radiation | 1 cycle RAPA/Carbo induction followed by
2 or 3 times weekly pulse RAPA + radiation

4 RAPA + Carboplatin + Radiation

RAPA: Rapamycin or a derivative thereof;
5 RAPA + Carboplatin + Radiation | &% doses or regimes described above for
combination therapy + carbo + radiation
followed by RAPA: Rapamycin or a
derivative thereof: any doses or regimes
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plasma, which include, but are not limited to, albumin, immunoglobulin including IgA, lipoproteins,
apolipoprotein B, a-acid glycoprotein,|3-2-macroglobulin, thyroglobulin, transferin, fibronectin, factor
VII, factor VIII, factor IX, factor X, and the like. In some embodiments, the carrier protein is a non-blood
protein, such4st8 BN 63-1actalbumin, or f3- lactoglobulin. The carrier protSIHETAY #1898t be natural in
origin or synthetically prepared. In some embodiments, the pharmaceutical acceptable carrier
comprises albumin, such as human serum albumin (HSA). HSA is a highly soluble globular protein of
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temperature that is higher than about 40 C. 102201In some embodiments, the composition comprises

nanopartiiegauisidieamy Regimes

[0212)

The present invention also provides

metronomic therapy regimes for any of the

methods of treatment and methods of administration described herein. Exemplary metronomic

therapy regimes and embodiments for the use of metronomic therapy regimes are discussed
below and disclosed in U.S.S.N. 11/359,286, filed 2/21/2006, published as U.S. Pub. No.
2006/0263434 (such as those described in paragraphs [0138] to {0157]), which is hereby

incorporated by reference in its entirety. In some embodiments, the nanoparticle composition is

administered over a period of at least one month, wherein the interval between each
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various embodiments consisting essentially of) rapamycin and a carrier protein. When WO
2008/109163PCT/US2008/003096 rapamycin is in a liquid form, the particles or nanoparticles are also
referred to as droplets or nanodroplets. In some embodiments, raparnycin is coated with the carrier
protein. Parttfe30i8(IeH &% nanoparticles) of poorly water soluble pharmacBGlid524¢alE %ave 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.
App. Pub. No. 2005/0004002A1. [0221]The amount of carrier protein in the composition described
herein wikdmaiyisiegsondieponoaseirpabayt mymcle ivd ke thiardefdase dirmmeaipisonarderiyaties

COMPOsitigp, |} §0MEHEMPAd RS i e SAORISHIRN SO BIHSE S B S FULHRIAI eI In 80 frount that is

sufficient to stabilize the rapamycin in an aq¥ueous suspension, for example, in the form of a stable
colloidal $a8pwingart@digionakiosipesehBas aﬁ%f*ﬁamgﬁama s aBAEisoamRRiond carrier

protein is 8R40 Bl At JadirepANe SLHIR EAHRNWALR.H FRPHRYCH BaraRAMMRQUS medium. For
particle-containing compositions, the amount of the carrier protein also depends on the size and

density of PEHHSEAHSR SIRRIR ARSI Sk BRoSifREEhtReSIosh P RSPt BRI Gention,

the rapangygivdatasidrbatitdstieieniiabeateth withharaoargiioienxadah asiaheaiase g., human
serum al in). In varéousg bodiments, the compos {ses more than ahout any of 50%,

{tion compris
60%, 70%, S0%% YL “GEN 51°99%, oF The &psé’%‘ycﬁﬁ’%? d%‘r?\%%\‘/ Fiheiedt IFERSPAide form. In
some eméodintsrts) e frppatiydinsondenivalive trereofucmstibfi s mdiestRaftaboit, 20901 §3%, 60%,
70%, 80%.90%,,95%, 0r, 99%, 0f the.p ticles, by weight. In sgme.embadiments, the.nanoparticle
has a nor?—%%ly{r%é%ﬁéjr)nﬁ;t}i%ﬁ’gl gc{gr‘hgo e/?hrgaégd?én}g’n?s/? t g %pér%y%i?é?%éﬁ%%&e i%reeo ISR an
anhydrous}entetplotidpaotio crdadnysitlithe formpantistnterepobividimie atnihisteagphahyeist epout

derivative fheyept is amorphoys.dn 5_9%?@&]%@[”)‘ﬁr\‘;&éeﬁh%%ﬂ%&ﬁ%@&%@ﬁf@%ﬂé@n@e@iﬁ of

rapamucin or derivative thereof that is substantially free of polymeric materials’(such as polymeric

matrix). [beDBinR serhadmbisirrienesetessahnimbo b aapahdyaipniisighiberibsin therthndpdaisles or in
the nanopartighe compgsitiondis gyt any @48 :71455;&%%3}% % Qryessadfe100dpsS dd of less, 12:1

orless, 11:1 or less, 10:1 or less, 9:1 or less, 8:1 or less, 1 orless, 7:1 or less, 6:1 or less, 5:1 or

less, 4:1 8tYelssore amboigents. dhrdaterd BrVERR cteB rdRipbERoPESHIpREhansape ayous
?uspensiqnlr@fnn%rzi eiRaie,% ,rﬁ@ﬂgﬂ@rﬂ@mﬁ@@ﬂﬁ&g@gﬂﬁﬁ?ﬁ%@é@gﬂg{ﬂgﬁﬁ&iﬂﬁﬁem sgealbumin
e.dg., paI’tIC S O1 rapamycin or a, erivative thereof coated with _albumin). n some.emno |ments,
i oG R S e e e g i el
an averade HOmidan JizmeseLof 3k yhcaterthan,ab@dtmonths.

Pharmaceuatical agents

[0213] Provided herein are compositions comprising nanoparticles that comprise
rapamycin for use in the methods of treatment of cancer, methods of administration, and dosing
regimes described herein. In some embodiments, rapamycin may be rapamycin or its derivatives
or pharmaceutically acceptable salts and accordingly the invention contemplates and includes all
these embodiments. Rapamycin is sometimes referred to elsewhere as sirolimus, rapammune, or
rapamune. Derivatives of rapamycin include, but are not limited to, compounds that are
structurally similar to rapamycin or are in the same genera) chemical class as rapamycin.

[0214] In some embodiments, the derivative of rapamycin retains one or more similar
biological, pharmacological, chemical and/or physical properties {including, for example,
functionality) as rapamycin. In some embodiments, the rapamycin derivative has at least about
any of 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95% or 100% of an activity of
rapamycin. For example, the decrease in the size of a turor, the number of cancer cells, or the

growth rate of a tumor caused by a rapamycin derivative is preferably at least about any of 10%,
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WO 2008/109163PCT/US2008/003096 1000 nanometers (nm), such as no greater than about any of
900 nm, 800 nm, 700 rim, 600 nm, 500 run, 400 rim, 300 nm, 200 rim, or 100 nm. In some
embodiments, the average or mean diameter of the particles is no greater than about 200 run. In some
embodimentéOE%E44e or mean diameter of the particles is between AS¥TIRE4HEAL 400 nm. In
some embodiments, the average or mean diameter of the particles is between about 40 to about 200
rim In some embodiments, the particles are sterile-filterable. [0225]In some embodiments, the

nanoparti&s 36%ps theapainy (o Beladiiatids fher d 0P koatdirwirrrensseing desrpitsing the
carrier pr@&ﬁé@cﬁ%‘gﬁﬂ%‘?%ﬂ}rt I ?%%fc’?ﬂb%q{' %ﬁ%rﬁﬁ%ﬂ?&ﬁ%@ﬁ@ﬁ%@ﬂ@%@ﬁﬁy@o”SiStS

of the carrier protein. In some embodiments, at least a portion of the carrler_})roteln in the nanoparticle
portion ofREEHAnYehashragisrigesd tarrrasapPriaRdPefi N CHPRBOSESY i rshdfimezebor

example grosslivdied Wy dierifieeihondatidf 26iThe ranppaytislasdescobeehiese N eyresent in
a dry formulation (e.g%.%l ophilized compasition) or suspended.in a biocompatible medium. aﬂ%able

biocompAHER fndta 7 CRHE N AR Kb HH A v OAREF B HEREE HATRIBIRS AR o e Girerec
saline, optionally danffecest SRIOFsATI@IMIMoasiEs) 0 ptineatybuF e SMIS Ui ST RADteSAR Ditjonally
buffered i f s, optianally byffered solutions of vitamins, optionally buffered solutions of
synthetic%%ﬂj?’%ggs%ﬁé%%g h?ﬁﬁlﬁﬁ%%"ﬁlg%hs, and the like. 102271In some embodiments, the
nanoparticles do not comprise a blood-insoluble gas or do not comprise gas-filled microbubbles.
[0228]ThE,amount gf carrier protein in the composition described herein will vary depending on the

(arre FOTEINS . L. .
raparnycin or qefVAGve thereof and other components in the composition. In some embodiments, the
composit{6Al&d mpridtreddsanrisiprotewninaitianseomittising sutfipichels Sialotireptire rapamypéin in an

aqueous SHEPERSION, N SXAIPRIE IR QA SPDIG SRUQIALRUTR SPSIORAG Jad S iaiie

suspension of nanoparticles). In some embodiments, the carriér protein is in an amount that reduces
the sedinfertaticPeHaes GRFEPBRAVETFIR HhsaaifcBROSIEMININ TIPRENTHD (RRYOPEARPABTYTER BFdtein also

depends &Eﬁi%ﬁv%%%ﬂﬂ%ﬁi@%@ilﬂ%ﬁ%ﬂ@%@ﬂ&%&%ﬂ%w%Qa RrOvigRE BerriRRR.sginods of
reducing side effects associated with administration of a poorly water soluble pharmaceutical agent to

a humanR3HdsriathsteRmRISIRR S X AtmmFPpiitrs bt CATET Rt shalbipBRsIAGIRE poorly
water solgilsphasmacae tisatagebtiandmubiacempatitamplymer (such as a carrier protein). For

example, {ag pventign proyides metiods of reducing yarions side effects GRSpialed Wi o,
plasma, which include, but are not limited to, albumin, immunoglobulin including IgA,
lipoproteins, apolipoprotein B, a-acid glycoprotein, B-2-macroglobulin, thyroglobulin,
transferin, fibronectin, factor VII, factor VIII, factor IX, factor X, and the like, In some
embodiments, the carrier protein is a non-blood protein, such as casein, a-lactalbumin, or B-
lactoglobulin. The carrier proteins may either be natural in origin or synthetically prepared. In
some embodiments, the pharmaceutical acceptable carrier comprises albumin, such as human
serum albumin (HSA). HSA is a highly soluble globular protein of M, 65K and consists of 585
amino acids. HSA is the most abundant protein in the plasma and accounts for 70-80% of the
colloid osmotic pressure of human plasma. The amino acid sequence of HSA contains a total of
17 disulphide bridges, one free thiol (Cys 34), and a single tryptophan (Trp 214). Other albumins
are contemplated, such as bovine serum albumin. Use of such non-human albumins could be
appropriate, for example, in the context of use of these compositions in non-human mammals,
such as the veterinary animals (including domestic pets and agricultural animals).

[0217] Human serum albumin (HSA) has multiple hydrophobic binding sites (a total of
eight for fatty acids, an endogenous ligand of HSA) and binds a diverse set of drugs, especially

neutral and negatively charged hydrophobic compounds (Goodman et al., The Pharmacological
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WO 2008/109163PCT/US2008/003096 the poorly water soluble pharmaceutical agent, including, but
not limited to, myelosuppression, neurotoxicity, hypersensitivity, inflammation, venous irritation,
phlebitis, pain, skin irritation, neutropenic fever, anaphylactic reaction, hematologic toxicity, and
cerebral or MEQAMBEI*I6Xicity, and combinations thereof. In some embodfféHS24#fE& %brovided a
method of reducing hypersensitivity reactions associated with administration of rapamycin or a

derivative thereof, including, for example, severe skin rashes, hives, flushing, dyspnea, tachycardia,
cancer (igsispibronpa)¢iche2Y painvibGrek-HilyNstwotor € hea) fcbtmdighiifdeisy birstingsiiesf breath:

swollen JaI5: MEIGRLIOS,eHA: L AN e ARSI ORI AR aRpUSness; bloody

1 .
or cloudy urine; bdne’pain; chills; confusion; convulsions (seizures); cough; decreased urge to urinate;

fast, slowygrdpkabisaraskelstyesit cearepdfirtine Abdi Ageinee repduesiaerabe quries, Wwhishohagiitite; lower

back or sjde.Raim FRERS RIS PSS RAIN-A GERMOS, Pakia OV LR, NimbRess, optingling
around lips, hands, or feet; painful or difficult urination; rash; sore throat; sores or white spots on lips or

in mouth®8(r&Rikg HbnXeaemakiaesMedBut ioffer 1852? SWtantgrsiuEanesm Bt MafnEdnusual
bleeding }_114r?,rqi§_inm pryseyadtiredeess ggrawgﬁl&laﬁ_sf‘fgbﬂ\fes@_mequn mVig@ggﬁ @s‘lie.gﬂr?}@imulcer or
sores, weight gain, acne; constipation; djarrhea; djfficulty in ing; headache; loss of energy or
woaknoskin L d0aG 61r9s°t%}n§§s"1t6£r ,%‘Ha%ﬁgéo? e‘#ofi‘rr%%x}o%é]é%%@éﬁfr?d:’rggé’egféjéﬁ;gand/or
swelling ofithe facel sSBheGe (3Rt pifects, however, are merely exemplary and other side effects, or
combinaiigﬂgé sideﬁgfects,.assoct:iate Withnga :;m?‘?{citr]?1 can be r%duced. qua side efge%tsa@%ig be
immediateor delaye fs(fjlcgﬂeé Hot's elﬁ't’iﬁg or & féw écf/)é? Wee Osrf eSFﬁ%S‘{ %‘%%%r% LRET treatment
begins). Amtiaprobial AgentsiivChmpaSitienshf0e80tnpsoirie entitocimposljthenebespbsitions of the
invention _also includes an antimicrobi t n t iti {0 or derivative
thereof in 4 Enell c3“u(|)1rt %%J%ﬁ(%%%t%eé{é?ﬁ8%%2%%’%%%5?5{}3 %@ ellg/a}%% ﬂ%@%@ﬁ%ﬂ@gve nt)
microbianapimiein thethiespensionsis cArPRIesEdrr SRPATEINGE W CoEMIIIe ArvRstiRyds e iad ki seation,
and dosageeeaings sleraibediaie i SRmIAR: migibishagsnisAnd smbadimsnisferdip use of
microbial agents are disclosed in U.S.S.N. 11/514,030, filed 8/30/2006 (such as those desctibed in
paragraptis (5036 $80058])¢ FidsorHednab sdmiaiststipe Hfiapatrsinray drtethverbrgeig Mg ent, such
as EDTAyehgtRlguditate. IneRiaialR siRRsmiRentO thatanaseoiate, Letikatives thereok or

mixtures thereof. In some embodiments, the antimicrohial agent is a polydentate c elatin? aqgnt. In
some enfBAit RN H LRI EFGBIARSIARIL 1S SPRPRHng RyERt A HegCl\RrgRnIC solven
2008/10%163isthAl SROGBLN3Nhamt offstlfiles, e bz o adidsdennybadesackariothbutanol,
paraben, or deri.\{ativ.es thereof.In some embodiments, a%nng robial ot erdtl%?n apam cin or
derivativgglﬂﬁ)gfégfrm%&%gg S50V 1€t RORtEIREd of Used i the mediGad Ofréatmen , methods of
administratiop siichdo sgénieghaes desordreddsrein Sugar Containing Composition [0231]In some
embodi the cgmpositions, aof the invention i eas .far. n.the treatment
describglﬁ Eér in. In%sa r%rg}g:rlnnb%dfr%éﬁég?ﬁlénc%r%%%?t%%%? ﬁ%égfln*\?eﬁ(ﬂeﬁ%ﬁlwg%éI?ﬁé%gt%%%s%{gar and
an antimisretsiad agéhuto&e&ewhﬂmgtmbtbbds@ﬁ@@éi@nemsd@%tﬁemferr_ﬁrmmé@rpm@aré and
embodiments e #456:aE SUIRE AURYHFIISAID YsSeSN: 514514030 filed 8{30{3096 (siich as
those described in para raphségq(j84] to [_009.0]). In some embodlmenfs, the sugar serves as a
reconstitdftofSe ARaricet h EaRISEPRNROD HilRA8EraBrn BEL RIS Me6caPaEbiy 8UbRBISsIENd in water and/or
aqueous gpllieRMesecuiGkivsnanithedyonhiize s eamppsitiar wepdsissplvenuihoubhagugar. In
some embodiments, the composition is a liquid (e.g., aqueous) composition obtainedobx reconstituting
or resuspERERRIIL URYUBAHSLLITHTART KORRE B otRTETHEO ML EBREENE 6% of Siigarih The
compositiefiiisged@ntianmiow SO MY iret dnasiRe Lauknsiterissiitesiigatdsaife adhiinatint that is
effective 1g.increase the stability of the rapamycin or derivatiye thereof in the compgsition as compared
0 2 compUL TR G T SHH e BRSO O STLF A S RO TEBAE & Aecine to
improve filteteakikty poicti eniomgpogpition! 88 comyq e dboua fttivspesitior wiftro ptehar sigaofl B232] The
sugar-containing compositions described herein may further ise ane,or more antimjcrobial
agents, SRS e AR OhIA Rga T Hub e oA assoan o g Pty 659 el Sr012006.
In additioerttponatitrihabdie wgher shathbeubédbiistitution enhancers (such as those described in U.S. Pat.

App. Pubfiafion Nor20R5I0J RS MAIGhIS ARrex campraied v SIRIBRCE IR SIiRY) can also

be added to the compositions. In some embodiments, a sugar Is not contained or used Tn'the methods

of treatm&RiOHFMOEdIBTAtRMISHANS ASwAH adbsely saragivres auke P haidmn. When
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Stabilizing A:geﬁts in Composition 102331In some embodiments, the compositions of the invention
also include a stabilizing agent for use in the methods of treatment, methods of administration, and
dosage regimes described herein. In some embodiments, the compositions of the invention include an
wo 2008/1841 8484 1652008/003096 antimicrobial agent and/or a suga]F%ﬂH%‘rmg/g?g‘B’\lﬁzing agent
for use in the methods of treatment, methods of administration, and dosage regimes described herein.
Exemplary stabilizing agents and embodiments for the use of stabilizing agents are disclosed in

U.S.S.Nrapemysiy 56nfd g fymp ot staehcles eiowmerastiflss dnin b aefapidstoonIBPRCIO083] and
[0107] to bkt e fN e RESRE BLIRYE RGNS QA6 0L lts ehhedimantadravides:- ipticompesitionaand

methods of preparation of rapamycin which retain the desirable therapeutic effects and remain

physicalRs 238rEFEHETH ARPethbretss salsklsadimanas iitalreartrsdeer AisdesrdidhdaE storage,

elevateddemps atuse pat. dibitieniy, prrentkasnii g T haisRbillzDS apanhRespdes, for
example, chelati 9§§'t5 e.g., Citrate, malic acid, edetate, or pentetate), sodium pyrophosphate, and
sodium é\i&’a&@f’z&iﬁ & bodiment, the invention provides pharmaceutical formulations of
raparnycj02in p deriTagveniencef§ corprisngtinate coaositionw dphetpldiae DA vandium gluconate,
citrate and sodium chiorids, andior.a derhative thereof; Jn anether embodiment, the vention provides
a compos?t?gn o?gapamy%l% c&’rﬁpnsing 8 Surfactant, wherein the't pamycin useq tor preparing the

formulatisnris émbodanbydy tusdanposiiamtodpgingene orpicatedtaio e eompuoshidns Fof3AH ome

embodiments, a é}api'iaﬁfc%”ﬂ%ga?é&%%@?%%@a, edind %mﬂﬂg%ﬁfa&%@gm@c gilgds of
admlnlstratlon, ang dac?sa e reglmes escribe erein. harm ceutica Composmons Qn Formulatlons
[0235] T hensmors e sadeddssuspheysin ohagriopardeldsh khequme sarbeidments fbaeatagbAceith as a

pharmacgufical IsaHaTe Yc0 MPIAGRABAGRRIEIS LA BASIHAR ) BT HRRG LM &

pharmaceutical acceptable carrier, excipients, stabilizing agents or other agent, which are known in

the art, fORTISATRAPIEIFABEfORPEFaRsniBARTIMOd ShsratmsiRENsbH saAtrandage fsgitteaescribed

herein. I samme Sphadinertaiiseharmaceutical composition includes nanoparticles comprising
rapamycin or a derivative thereof and a carrier protein (e.g., albumin). [In some embodiments, the

pharmact#éal comBISHIS S TRIGHBEMS HEpHRGESRESH ST JPETLISR/IhF SPREGEFVLRAR thereof
and a cagdgrpiotai{egis alainiancchirizk pastanaiciheralbesapgdlic, agenh Braanadhemipddiments,
the other. therageutic agent comprises a c emotherageutic aqgarg éggcp as apg

P Q t 0, 0,
chemothgfgﬁguﬁ%eéﬁ%on 58S ee%”ﬁlé)r%sllnf?ncgrg & embodiman S, the Sther t(l)ﬂlé’faggé/‘fjt?cog}gent

comprises}s Neithpitther apEutL thg entail236 Pralencrebed istadoifity bynmemeasiigrthelnegakve zeta

pOtentiale%@t?d}%%{g%keesrapamycin or derivative thereof constitutes more than about any of 50%, 60%,
70%, 80%, 90%, 95%, or 99% of the nanoparticles by weight. In some embodiments, the
nanoparticle has a non-polymeric matrix. In some embodiments, the rapamycin or derivative
thereof is in an anhydrous, amorphous, and/or non-crystalline form. In some embodiments, the
rapamycin or derivative thereof is amorphous. In some embodiments, the nanoparticles
comprise a core of rapamucin or derivative thereof that is substantially free of polymeric
materials (such as polymeric matrix).
[0223] In some embodiments, the albumin to rapamycin weight ratio in the nanoparticles or
in the nanoparticle composition is about any of 18:1 or less, 15:1 or less, 14:1 or less, 13:1 or
less, 12:1 or less, 11:1 or less, 10:1 or less, 9:1 or less, 8:1 or less, 7.5:1 or less, 7:1 or less, 6:1
or less, 5:1 or less, 4:1 or less, or 3:1 or less. In some embodiments, the composition comprises a
stable aqueous suspension of particles (e.g., nanoparticles) comprising rapamycin or a derivative
thereof and albumin (e.g., particles of rapamycin or a derivative thereof coated with albumin).

[0224] In some embodiments, the composition comprises nanoparticles of any shape (e.g.,

a spherical or non-spherical shape) with an average or mean diameter of no greater than about
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certain negatively charged components may be added. Such negatively charged components WO
2008/109163PCT/US2008/003096 include, but are not limited to bile salts, bile acids, glycocholic acid,
cholic acid, chenodeoxycholic acid, taurocholic acid, glycochenodeoxycholic acid,
taurochenodg&&?g%ﬁ%}/%f'cid, litocholic acid, ursodeoxycholic acid, dehydrga%ré’l;l?%‘%ﬁ/ﬂ?sé)ﬁﬁ others;
phospholipids including lecithin (egg yolk) based phospholipids which include the following
phosphatidylcholines: palmitoyloleoylphosphatidylcholine, palmitoyllinoleoylphosphatidylcholine,

stearoylliHEe avimtmosistativy)chiesiines Beegrsitoldeyiphms phatdAeAstines0C nm, 700 nm, 600 nm,

stearoylaygs hidoytphasphadiduichaling. and gipalmitoxnhosnbatiduicholine «Qthge BPaspRolipids
including L-adimyristoylphosphatidylcholine (DMPC), dioleoylphosphatidylcholine (DOPC),

distearoyliseaiphatithy SRDves B SPeL A disgaraidd Lo BnBs AR GTICRSIMER S EY 58S Bher
related coROERRR N egatlysiv ey aeskaietaciants 2 @raLNI{IS08 are. ais siditahivamarlditves, e.g.,

sodium cholesteryl sulfate and the like. [0237]In some embodiments, the composition is suitable for
administAYSEHEEPRREAR SR Eb AdNERBBIHT R RC e R ARAY6 St &h 38 BtitB 8T B iistration to a

mammaleshishiageits! it yRiekiRan:eeriekifilerabRiic pets and agricultural animals. There are a wide
variety o 'ﬁble formulations of,the i?ve tive CO@EP sition (see, ; U.S. Pat. No .%916,596 and
6,096,330 4Rich ard 8RGO BT e By FRPRASHSES S IREH SN RS P HHE S Aotimg Fofmulations
and methbels@Ereomead siytie xenplagycangass giinocaraigd padtieig. (Ferims atensisyithiderfer oral

aamimstaibn Ao mR Isadrl I adiRnsueh As AN SlisFie amanpl ol e foppound
dissolved in diluents,’suc

S \Water. Saline. of Orange juice. (b) capsules, sachets or tablets, each
containingréqledettsraitedtamotimos fitee aetiver iprpteidientha s avslidstmigpartide s f(desappensions in

an appropyiate lifuish (A Suab)e, STOMISIRNS - ANHS APWLessy TRbIELRMSAAR EWAARRG,Pr more of

lactose, mannitol,"corn starch, potato starch, microcrystalline cellulose, acacia, gelatin, colloidal silicon
dioxide, isaldulerhsingse sodium, talc, magnesium stearate, stearic acid, and other excipients,

colorantswgﬁgjants, Wé%ﬁg &?JI_E%;dEQJﬁ%BiHQrél%ﬂ&?’H%rﬁﬁ%EYﬁﬁiﬁffi%r@%%ﬁgz@&?{E%__,and_
pharmacologically compatible excipients. I?é)zenge forms can comprise the active ingredient in a flavor,
=

usually sWERIEEZEAFUBRLHIISAY SRR foromRRtLsreeHBRSHY Hh fiecrmpgfiglfient in an
inert basgiegichasdciaitand oleada (o waeroseRnd agachusenddlsicaEngalasRps theidke

containing, in addition.to the active ingredient,. such excipients,as are known in the art. .
el o T B e e P S S SO i B T AR RGBT otomic
sterile injecfferedebititns; vikichsanmonisdin Baffepaddaiid phaitfErgtatdifd, optionally buffered

2008/1091pu%%gT/y82810§/0§(§8%% r%a%%gp%tatts and sollutes thahr&lgqﬁ(réhe formulation compatible

: h : .
with the Blood of the Intended r cipien gqade%} S an ircl’(glﬁ’-g%ueous sSterile suspensions that can

include sl#3@hding bgemts, sohedilizents, thickemipgragents) stabilinpsagaitodandoprelseraatives. The
formulat?g%m}h?&rg g@kﬁfﬁ%@%gm&r multi-dose sealed containers, such as ampules and
s ) )

vials, and can be stored’in a freeze-dried (lyophilized) condition requiring only the addition of the sterile
liquid exdABl methbissasravshehesitionethtsds ibrthel pinizeraion desea bissbereiregithearescribed

herein (i-_3ep%ﬁ%$ﬂrtﬂy%%¥émrﬂﬁg@f@iﬁw iPletOotS6d EHETUBRIRRANS NYRCIgR sAIRNFKand
suspensions can be prepared from sterile powders, granules, and tablets of the kind previously
describe@ORfSERRBETS ATl B GRY BPETHPSreP BRI 623 SIFMhAINIEBNE anitamenbihakiougligimifstration

comprisesthialiny e iMpaampsitiNaqueous suspension, for example, in the form of a stable colloidal
suspension (e.g., a stable suspension of nanoparticles). In some embodiments, the carrier protein
is in an amount that reduces the sedimentation rate of rapamycin in an aqueous medium. The
amount of the carrier protein also depends on the size and density of particles of rapamycin.
[0229] Also provided herein are methods of reducing side effects associated with
administration of a poorly water soluble pharmaceutical agent to a human, comprising
administering to a human a pharmaceutical composition comprising the poorly water soluble
pharmaceutical agent, and a biocompatible polymer (such as a carrier protein). For example, the

invention provides methods of reducing various side effects associated with administration of
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include aqueous and non-aqueous, isotonic sterile solutions, which can contain anti-oxidants, buffers,
bacteriostats, and solutes, as well as aqueous and non-aqueous sterile suspensions that can include
suspending agents, solubilizers, thickening agents, stabilizing agents, and preservatives, alone or in
combination\’\‘/’g?tﬁﬂg A& &itable components, which can be made into aer(ggc}rl/ P&ﬁ%’ﬁf&‘%gﬁs to be
administered via inhalation. These aerosol formulations can be placed into pressurized acceptable
propellants, such as dichlorodifluoromethane, propane, nitrogen, and the like. They also can be
formulatébeapptizmusscuiidas forrnonautasd ggstprePudanp vt sathagda woebelvzeppEssPatomizer.
10240110, 508 GERGORMIE A i COmRATHANA LMl e RENm RIS ificslanglighout £.5 to
about 9.0, including for'éxample p | ranges of any of about 5.0 to'about 8.0, about 6.5 to about 7.5,
and aboUteEEPRSIB deiter. MR ISBAGECIPsHETn BRIRAtHegH B EHE. o prshishas tevrlfgted to no less
than aboid:8.iRciidingnierara iR ferssiap atpstiarn el fice Ts Holifeda ABGYHSE The

composition can also be made to be_ isotonic with blood by the addition of a suitable tonicity modifier,

such as GfEIBE RTPSAERTHE BRI RS RS MR AHBH B IR R & HEE BYE capsule,
can be caﬁage:r@f?“sﬁﬁdﬂé@,tab&%@pj 1@agbb§fémf nelgaé%dgwi&b,_ bgamsag‘h @ggfnm;h?mﬂiyeruyi&gcer
incorporated into the diet. Capsules can be formulate ing t noparticles with an inert
oharmackie ) GRIBHES 157 GBHInG A P BEPRTR) AR FLALEETS SHRESD BHORREAE size. 1
soft capsuiedl e dediad:ighs/iayy péllberrRhnpat tgkas abithrindeetptable Menethhleioilshieat
petroleurglor é)ther 1ne{5t oiI.ca_rbbe encaps u] t_edob%gn&c_réinnewiﬂg? a (S-:-éatinecS _pcsuleh_l Q%QZ%QSO
provided Are unit dosage forms cor SlrrlléingI éccgmplosi’nc?ns angt}o%mfﬁa ROfis described herein. These
unit dosagedeemsicas bststbved in iarsgitableptokapiagein fsghaioray/© urinate; increased thirst;
EH%QQQ/&%%Q%HQ{&% %lﬁd{ ’?Ho%ﬁ?&g?éeéf‘ﬁ%ﬁg&é’ B0 &%E&Gﬂlﬂ&%ﬂé%‘?" and

2008/10%9535&%
sealed. For example, the pharmaceutical composition (€.9., a dosage or unit dosage form of a

pharmac®omeEnEorpdsieRsroF Amgling naend) s bpedticte Setiapashiprsdifapalmyinatsmaddivative

thereof agd & cRIHESREQIGINANE Hd @ RDAPNECRLERANY. 3GRaRaREreAtieinlnRthes exampies, the
pharmaceutical composition (e.%., a dosage or unit dosa%e form of a pharmaceutical composition

includes KFFiaiTiiatielandso RSP HEY C BIAh RIBRsURE 06 USRS SRSl AR EiDEin (e.g.,
albumin) @egkhdsal Rashene piterinempauls, apentids sprie:smbadimeanisathe, othetipagsapeutic
agent comprises gﬁge'g]otherapeuti agggfé_s ch ag any of the ¢ emqthera%eutic a%en decribed
herein). IR€BATE SHBEHRNETRS S RIS AR SR Yo TAIReS IHEHN R AETEHREe agent. In
some emiaairiakisg herehdlinaceutick! desppasitiosblsaljnekiide svanBrgr ante fatheThampgideinds (or
pharmace}.{ilcalIxoav(v;é:\%[r)table sall'ls thereo thgt ﬁﬁ?}%?g{ég fe('}l egt%a(t}lrngocmabri{(}:%eé%}lrilﬁ\f%g%ueiﬁgbodlments,

CIICCLS ., dre me&e Iy extem n N S .
the amount of raparnycin or a derivativ réo e composition is'Inc any of the following

ranges: aseuti20dovith oatmiyniy caib batr&fute d ddut ddoetiiestabontbkGt toedzoeivl 28 aped Gbolut 125 to
about 150 m ! 7 7 0 to about 225 mg,
LT ORI NEL SIS M BB A0

about 22 mg, about out 300 about 300 to a 50 mg. In some
embodiments, the amount of rapamycin or derivative thereof in the composition (e.g., a dosage or unit

dosage foymais R ihg ;&t}ggg}i %‘B%gzﬁft:% to about 540 mg, such as about 180 mg to about 270 mg

or about 216 mg, of the rapamycin or derivative thereof In some embodiments, the carrier is suitable
for parent8F38iminisHbeRIAC ERLOHIREIEN SUCIRRTISIPaE Oh bR B MBR HiATeME 28 taxane is not

contained Q. e-60mPEsHion ol NasopeERhadiments (b eARR3EHcH retivativadbergahis the only
pharmaceutically active agent for the treatment of cancer that is fgontained in the comi%osition. [0243]In

some enfiBERHEHHE FAR IR BRI TRV RIS 46 adts FoTrRESs: S'QUindasRyevent) microbial

growth in the composition for use in the methods of treatment, methods of administration, and
dosage regimes described herein. Exemplary microbial agents and embodiments for the use of
microbial agents are disclosed in U.S.8.N. 11/514,030, filed 8/30/2006 (such as those described
in paragraphs [0036] to [0058]). In some embodiments, the antimicrobial agent is a chelating
agent, such as EDTA, edetate, citrate, pentetate, tromethamine, sorbate, ascorbate, derivatives
thereof, or mixtures thereof. In some embodiments, the antimicrobial agent is a polydentate

chelating agent. In some embodiments, the antimicrobial agent is a non-chelating agent, such as
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form) for the treatment of cancer comprising (i) nanoparticles that comprise a carrier protein and
rapamycin or a derivative thereof, wherein the amount of rapamycin or derivative thereof in the unit
dosage from is in the range of about 180 mg to about 270 mg, and (ii) a pharmaceutically acceptable
carrier. In sonfd fi8Eifents, the amount of the rapamycin or derivative ﬁ?@f@é@?ﬁ%ﬁ@‘{?ﬁit dosage
form includes about 216 mg. 102441Also provided are articles of manufacture comprising the
compositions, formulations, and unit dosages described herein in suitable packaging for use in the
methods afstrebamiiites, iretiodsad denrpistietion, drdrodvgagel regishes, dederivetvaetbimeEuitable

packagin itions descri ' i [ o , vials
(e o5 S0 S B A S L e e T i),

ampules,356tteis, jarsofiaisi pacradgiigqagthedamddrayransrprikedsipdgdmargraiion@drhese
articles ofjRapufactiis mayfierhg sterilized ancUor sealed. Kits 102451The invention also
provides kits comprising the compositions, formulations, unit dosages, and articles of manufacture
described herein for use in the methods of treatment, methods of administration, and dosage regimes

describekhespiokils:htNEyeswen include one or more containers comprising rapamycin or a
derivative thgﬁjof-containing n%noparticle compositions (formulations or unit (gosage forms and/or

articles of Hiahlfact eSO RE F P LB REon B A ATRAS HOPHRT D6 AN ARECR SFIRED ASTBRTSE e 1n
accordange wigthady offitbermathikesbbl taiaeMhdesoribat denains nkame gixibiodive s, the kit

further comprises at least. one other theyapeutic agent..In some embodiments, the qther therapeutic
agent colTHEREH R T A ST S AL DA ES PG AR LAHE Ghcrie
herein). Idesoritedhdoddihents;the wies therapboticragenfocoheprised’ suparmaonéithlesapgeutic agent. In
some empadigients, 1hs kicampisas b aCAMRS N compHEing nanepATIIsaRAMR S}
rapamycin and a carrier’protein (such as al umm% and 1) instructions for-administering the
nanopartitieemnadnireGianistiter apparticrage assiroeisiiteoers knbandiorweigbentistha Ivpprelzasent of

cancer. ILyafous GMBPEIDRRLS, WEEAMNGE e 6N AIAYR CANCn AR MGRgIAlG FaNcehPrimary

cancer, advanced cancer, stage IV cancer, locally advanced cancer, metastatic cancer, cancer in

remissiorly pEBilirsAceEIRasH iR M d HigscAguvEhe Eehfny seanteromaciensirrnt thetting, or cancer
substantighn pREaeOTY 109N RS AFRAEIS o MpYsiiHD BB KYeBis niRLA MO SARAMYEN Or a

derivative_ thereof in the kit is included in any of the following ranges: about 20 to about 50 mg, about

50 to abothY TOFRIGIUBLIR 1B 5ER e SRRSEPT2EOR UsYEE B0 R GO RPEIPBA%8TEBBUL 175

mg, aboufhi 2HeA0WRZAH). MQscnotihBOgiivealotHeA2D 43, iahauiZdmtehabuifRewa g, about 250 to
about 300 m

Corvedve BB SHE ML AN B BB B o AbB S ARG Ll 58 BB B to
about 27@umgayi iddnowl tBd6t nhe shizaomeambadimdnispthdaldtsinpudds anensumotte: otheffeoimpounds
embodim T D S o e e B SRR otner
compount?32l horm®he sheampaticing compositions described herein may further comprise one or

more antimicrobial agents, such as the antimicrobial agents described herein or in U.S.S.N.

11/514,030, filed 8/30/2006. In addition to one or more sugars, other reconstitution enhancers

(such as those described in U.S. Pat. App. Publication No. 2005/0152979, which is hereby

incorporated by reference in its entirety) can also be added to the compositions. In some

embodiments, a sugar is not contained or used in the methods of treatment, methods of

administration, and dosage regimes described herein

Stabilizing Agents in Composition
[0233] In some embodiments, the compositions of the invention also include a stabilizing
agent for use in the methods of treatment, methods of administration, and dosage regimes

described herein. In some embodiments, the compositions of the invention include an
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WO 2008/109163PCT/US2008/003096 102461Instructions supplied in the kits of the invention are
typically written instructions on a label or package insert (e.g., a paper sheet included in the kit), but
machine-readable instructions (e.g., instructions carried on a magnetic or optical storage disk) are also
acceptable. WM& Sns relating to the use of the nanoparticle compoBftiBHEXYEHERNG include
information as to dosage, dosing schedule, and route of administration for the intended treatment. In
some embodiments, the instructions comprise instructions for providing a first and second therapy,

wherein @thigHerebirktgms andion arraeap e sl irng aetetiieg weontbo st ds af ceaipiesés
nanopartiglas ofsrapamyriariderivativsibeeelatdR cABiRrHIRI k. Lhe kit aavifuiies carprise a

description of selecting an individual suitable or treatment. [0247]The present invention also provides

kits compHisisg EatHERIn P te s IR B EAER B B ATH GF S5HiRgE b mianlifalc{ ) G difsed herein
and may §usthes@PraRiss s IsQMSI PR MeRedmhof 0 Bp R ENRASIN07 pusvasgpeéurther

described herein. In some embodiments, the kit of the invention comprises the packagjng described

| [ g
above. InPETREH SR BRI BhALe ARt S BRI TR BEY SR SET RS Bty e ¥ed above and a
second pakagitiorcoimpsitiingia hufterrdtamaiddasiehrahigepatheraffeierials desiiapleybiosa
commercial . and user standpaint, including other buffers, diluents, filters, needles, syringes, an
ke T A B T SRR S S PR s e e nation
therapiestahtieainue nttchilutihe: Kitmpay werdbad insistietions Toe scihilniste rpenthedindegrfdrsecond
therapies _simultanequsly and/ar sequentially for.the effective treatment of cancer. The first and second
b st e St S E R S g Sl Rl e

may comgtibeodhendibtivstate tpositkmbordimensr thedre ednp esitiodss whrreineoticat donmpositions
comprises firah ey ﬂgﬁﬂﬂ@e%ap%ﬁ%ﬁgmgﬁﬁ%ﬁe? SREARGIRG5ARYHAZ AR aK als0 be

provided that'contain sufficient dosages of rapamycin or a derivativé thereof as disclosed herein to

provide eBdstviersHfiaie andoiodiiTn Gierds fanHpr denvddyp drsen s e aneshsnyrabedivesik, Bsveeks, 3
weeks, 4 WeekRInGWealks Souesksiud MAntpanty MPBRHRMERNS R IR MRO S8 yBianths, 9

months or more. Kits may alsg include multiple unit doses_of rapamycin or a derivative thereof
compositiRe, PhEFRALRE RS UBHEEOROhEY 3k aTHeNSHTOMR BESEMRINSESH BRI HShs for

use and paskagathin quantities sufficient for storage and use in pharmacies, for example, hospital
pharmaci d compounding pharmacies. In spme embodiments, the kit comprises a dry (g.
opilzol A0 2008 A58 EIBEHIS0DATILNG5E B SHEA HALEA PoioRaCB (Ao s O
resuspentednentahytiade dftadiainisgetienalyddsiaipleraginesuz suitpdrisieinof nanoparticles
comprising rapamycin or a derivative thereof and albumin (e.g., rapamycin or a derivative thereof

coated with albumin).
Pharmaceutical Compositions and Formulations

[0235] The compositions described herein may be used in the preparation of a formulation,
such as a pharmaceutical formulation, by combining the nanoparticle composition(s) described
with a pharmaceutical acceptable carrier, excipients, stabilizing agents or other agent, which are
known in the art, for use in the methods of treatment, methods of administration, and dosage
regimes described herein. In some embodiments, the pharmaceutical composition includes
nanoparticles comprising rapamycin or a derivative thereof and a carrier protein (e.g., albumin).
In some embodiments, the pharmaceutical composition includes a) nanoparticles comprising
rapamycin or a derivative thereof and a carrier protein (e.g., albumin) and b} at least one other
therapeutic agent. In some embodiments, the other therapeutic agent comprises a
chemotherapeutic agent (such as any of the chemotherapeutic agents described herein). In some
embodiments, the other therapeutic agent comprises a hormone therapeutic agent.

[0236] To increase stability by increasing the negative zeta potential of nanoparticles,

certain negatively charged components may be added. Such negatively charged components
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102501The kits of the invention are in suitable packaging. Suitable packaging include, but is not
limited to, vials, bottles, jars, flexible packaging (e.g., seled Mylar or plastic bags), and the like. Kits
may optionally provide additional components such as buffers and interpretative information. Methods
of Making thE €#itf§¥eiténs [0251]Methods of making compositions contdifil24tFi¢i9Péteins and
poorly water soluble pharmaceutical agents are known in the art. For example, nanoparticles
containing poorly water soluble pharmaceutical agents and carrier proteins (e.g., albumin) can be
preparediufides, Guhditiaes onHghHshdasibebi¢etidssehieetisiicHigh phadsureihomogenization, or the

like). These petheds,aig 9&%&]%ﬁ%ﬂoﬁeras?@gg&&#eﬁ)a%e&miéa@fh@é&%ﬁé@%@l@émfé
6,537,579 and also in U.S. Pat. Pub. No. 2005/0004002A1, which are each hereby incorporated by

referenceéiflihnchplisarid, yoodoqryrdm)icre dafelvidrarheliasrida g pofREsRE #pédFin an organic
solvent. Syitadie; QLeRRiR @g‘g:mﬁ)iﬂﬁi@&'%h&bﬁ‘éq@;ﬂﬂ%'%vkﬁ@ﬁﬁﬂ@&d%&lﬂﬁalﬁm@ﬁg, chlorinated solvents,

and other solvents known in the art. For example, the organic solvent can be methylene chloride,

chloroforRYRIPRAHSY IshetmsFo RS AR oI RS REHAIERI A ratio of about any of 1:9, 1:8, 1:7, 1:6,
15, 1:4, padmidddadledlipBobphatidait il deddy Bpdecb oiphdtpiatdicpbiabout any of 3:7, 5.7, 4:6,

5:5, 6:5, 85, 9:5, 9.5:5 5:3, 7:3, 6:4, or 9.5:0.5). The, solytion is ad tg.a carrjer protein (e.g., human
corun SRR ROt 0 B P C R O UER ST (BT uaing an Awestin,
APV Gaulipazhdicogthhdipheiitg kiohiras @thviicphibspdizienidvi Rebeksgdrd4-110EH from Microfluidics,

Stansted,, or Ultra Turrax h enizer). I, ulsion ma .cyveled.thr e high pressure
homogenqi%y?ggog&%}v(gﬁﬁaﬁbgg%f Bea%%)l\l/}? ? 0 (‘;‘f}gf) gp gascy?%%slgg&oﬁl% lg‘etgli%%u 50 cycles or about 8
to about 2Bteyripiplesphaivoithaliyof3R0), m#zt_agemﬁt,edscw ﬂ@aslcﬂédquﬁméimgﬁﬁiﬁ(ébmt can then
be removgg by £YaPosANaN Hillag SHERDIE, SAUPMANLSARUD Lo MR QUROSRGOGHIRG: but not

limited to, rotary evaporators, falling film évaporators, wiped film evaporators, spray driers, and the like
that can Bedébeated indshnh thelgesyisuiiesnsdiediseration. The solvent may be removed at

reduced psgggpre (SHCh AR dhARaUhany, Aieompaditth S8 fG0MmhEGH0HRM Rgnd®dnWO
2008/109163PCT/US2008/003096 mm Hg, 200 mm Hg, or 300 ram Hg). The amount of time used to

remove thASoRRRRAiTmERs do euanadicnre tHishilandairivation Kitmersiahiactahd difulation.

Fgr exam&h@rim&ﬁc(f@;ﬁfeid%mﬂdamwm@gi&@&mmﬁm%thex@@lm aa&bhfaaﬁem@\f@di&babo;n 1to

about 30Q mm Hg (e.q.,.about any of 5-100 mm Hg, 10- , 20- Hg, or Hg) for

about 5 t O%Bl?fleasrﬂgﬁmfe@tsva?{ea%’aﬁ?mo e e ﬁﬁ%&% ,Sféigi%%gigéé’%ﬂor 30

minutes) WARh 3 Hesbgdnbutpranal ymifesolutianthedyeheradelg dlie: thel cidperiiami @i ahthe

human serum glbumin to,rapam f:in ratip or to adwst }he, concentration of ra am in inaﬁhe dispersion.
il 1

For exam%fe,%&r?lxaenixlseéﬁl M Solu 6&“(3%_, 5 olﬁ?\%‘ccﬁgﬁ[@eagaasegl ca juosrt?ﬁe human serum

albumin tadraipaatnytdim mmﬁw(aarhymﬁmmims;|smsm.1:ffe2ﬁ1:phmunmm@: toBuyiqiad: 1, 71,
6L, 5L, iy EALSXTRLEDUMEN SHIMGRRMAID SAINIAR (68,5 S @ Angiber splution
t ion 0 t ion to a

is added to adjust the concéntrat rapamycin in tl ispersion to about any of 0.5 mg/ml, 1.3

mg/ml, 1S nining 2 piedeieraingg) arnour gfriie BV INZE dagirits Fokidyon g8apgmked mg/ml, 10

mg/ml, 1%@1&455%&%9{@1# sroptaf MR A9MIKR BANloRY, 3RINY Pwibi] disBRiSioRTaw, be
ulfi

serially filtered through multiple filters, such as a combination of 1.2 p.m and 0.8/0.2 um filters; the
combinatiBHusie D FHMeLs Gilet s, IANRIRI-CIP B3RS St e SMBRENSRIBra AT BHRSs filters

known inghgiarelhitdicmeigioninbéainreiesndaséurhardyophilizedlh enngnapatticle.saupositions
may be made using a bat%h process or a continu(?,&ls gro esg 1(,e.m., the production of a composition on
a large sSfae acid, and other excipients, colorants, diluents, utfering agents, moistening agents,

preservatives, flavoring agents, and pharmacologically compatible excipients. Lozenge forms

can comprise the active ingredient in a flavor, usually sucrose and acacia or tragacanth, as well

as pastilles comprising the active ingredient in an inert base, such as gelatin and glycerin, or

sucrose and acacia, emulsions, gels, and the like containing, in addition to the active ingredient,

such excipients as are known in the art.

[0238] Formulations suitable for parenteral administration include aqueous and non-

aqueous, isotonic sterile injection solutions, which can contain anti-oxidants, buffers,
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[02541If desired, a second therapy (e.g., one or more compounds useful for treating breast cancer), an
antimicrobial agent, sugar, and/or stabilizing agent can also be included in the composition. This
additional agent can either be admixed with the rapamycin and/or the carrier protein during preparation
of the raparg\ﬁiﬁ%}??éﬁ)rotein composition, or added after the rapamyciﬁ%’é&?@?"ﬁ%%composition
is prepared. For example, the agent can be added along with an aqueous medium used to
reconstitute/suspend the rapamycin/carrier protein composition or added to an aqueous suspension of

the carridagrstestitasaest rtaterdpaingrisr thedomashnbenmentbleaitgbrbieotiahithsd WandsHe
rapamycigleatier-Rrrig ik GRMRASHAN AILIseR Mg AR Ie e MMRRERJIRE AgeR is added

to the lyophi |zed pharmaceutical agent/carrier protein composition. In some embodiments when the
addition ST\lizgEnthirkeniRS BENHHSHOIEIRE A0S MM PRESpAVSe DinipoatisieaseYeherally (but
not necessAIYI AR Ysied i Apsiredold skaediianimeH, walkiesseinibel eompasiiQnadneltde, for

example, in the range of WQ 2008/109163PCT/US20081003096 about.5 to about 8.5..In some
embodini&hed %%%ﬁ?ﬁrﬁﬁ@%@ﬁ?ﬁéﬁ&é}@o ﬁ%?%‘%%@ﬁ%ﬁ%ﬁ“ﬁggﬁﬁ%ﬁa ?usa?ﬁlgefgglé&ample no
less thares¢iyiefahenbasoof AraatBde, gnesinistdd ) A2GSFhieinmed tomadse ginms descritetth belsinf

making the comb]|§ tion th {%P'%%r%s&a%&gtfe" her{am fqréjxstg in.the treatmen{.of can Fordexample,

! cer.
there is &&ﬁ"&&ﬂ eth5§'6 preparing & Fhoﬁogiﬁsoen com%ﬁgfﬁae%lﬁén ?/%llﬁ%?oaudlgﬁ\slgﬂve thereof, a

carrier protgienéegs,catobenimpard fsectrddperafyshygreomitining (shipisadithixikig) aresrmpssition
containin& Srgﬁl%rg_y%% L(%IB gggyﬁ%%ﬁpgfgggéﬂg@ carrier protein with a second therapy (e.g., one or

more other pharmaceutically active agents for the treatment of cancer). If desired, an antimicrobial
agent, sUA¥9hnd/oF stabilptingsctyiiableaioaiser it hdanirisaation eoternso SRV FORSEROMBRY Hfined

otherwisg, HiadMeANNgsRf AhiaqhacR! AR SLISRIAC (SRS HSShRATEIR ARANPSRICOHRMAR]Y

understood by one of skill in the art to which this invention belongs. One of skill in the art will also

appreciatiieas BagieHesRIaccaA RS A S hAtAIYFIBAVAIBAR RINSEUE e ERF AU RS B3 also be

used to EACHRE0E RShiheilpanting. H13bTHhe spacficaliornismestithongugblysuasterstood in light of
the references cited herein. The disclosures of all publications, patents, pa}sg tﬁ%%pllfications, and
e

publishe @ FSHEFXFH QR0 RS FRforPeiPRI L i SIReE SHiP RIS A RRER 0% 5 BY9&8ince in
their entigeties! [0RRGITha: falawingnExRoRie sianapiatide d tedl usteate foithmatibmit dinbd plestion.

into pressurized acceptable propellants, such as dichlorodifluoromethane, propane, nitrogen, and
the like. They also can be formulated as pharmaceuticals for non-pressured preparations, such as
in a nebulizer or an atomizer.

[0240] In some embodiments, the composition is formulated to have a pH in the range of
about 4.5 to about 9.0, including for example pH ranges of any of about 5.0 to about 8.0, about
6.5 to about 7.5, and about 6.5 to about 7.0. In some embodiments, the pH of the composition is
formulated to no less than about 6, including for example no less than about any of 6.5, 7, or 8
(e.g., about 8). The composition can also be made to be isotonic with blood by the addition of a
suitable tonicity modifier, such as glycerol.

[0241] The nanoparticles of this invention can be enclosed in a hard or soft capsule, can be
compressed into tablets, or can be incorporated with beverages or food or otherwise incorporated
into the diet. Capsules can be formulated by mixing the nanoparticles with an inert
pharmaceutical diluent and inserting the mixture into a hard gelatin capsule of the appropriate
size. If soft capsules are desired, a shurry of the nanoparticles with an acceptable vegetable oil,
light petroleum or other inert o1l can be encapsulated by machine into a gelatin capsule.

[0242] Also provided are unit dosage forms comprising the compositions and formulations

described herein. These unit dosage forms can be stored in a suitable packaging in single or
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EXAMPLES [0259]The examples, which are intended to be purely exemplary of the invention and
should therefore not be considered to limit the invention in any way, also describe and detail aspects
and embodiments of the invention discussed above. The examples are not intended to represent that
the experim&RSHBEW4de all or the only experiments performed. Efforts B&JEUHE¥H/M#Ee to ensure
accuracy with respect to numbers used (for example, amounts, temperature, etc.) but some
experimental errors and deviations should be accounted for. Unless indicated otherwise, parts are
parts by weljhte nolsloshersaid sy weigbr avthergeenivled gt wwelgrhth eegyporaterthes in degrees

Centigraggam(w@éﬁ%ﬁo%g{%r%ag( %%%Q%%E&%@fwé?m%v%%mgﬁ for the Formation

of Nanoparticle Compositions with Rapamvcin and Albumin. Example |-A

2008/109263PEFPnSRa0a0nde 66 TepepiTtinls eihat e pidn samated fie sapathtohaef and a
pharmacgiicalroaiRasiiion spRaksica rRRITYSiBRNAlRH R NINRICk g 1anaraycin concentration

was 8 mg/mL in the emulsion and the formulation was made gn a 300 mL scale. Rapamycin (2400

mg) wasRIREBRFEHIFRL MRS Sf cfot P B8EToIM IO LSRIIRTT WhE PRATTAGEEF MRS BBE FHCDS a
human safetmie by RiRcpaittRR (3MpWing Thsampsidrer washamaoeeized el b ariAuigscadiaQ0R0 rpm
(Vitris homogenizer mode] Tempest 1.Q.) in order to form a crude emulsion, and then transferred into a
High pro e RSy 52t B GRS 8 ko FAEE ST S0 0S RALTFEJET dH
emulsionagenecespitieg systemtivaspranstered toth asRojeviihe ahdribehsiyaniorasmapiedyivednoved
at 40 C gredycpd pressure. G ofHo. Theassulling. dispersionwas ranshisent,di inis stage.
human serum aIEusmlneseo ut?ohmwass’a%' &d to ﬁe |spersgr%€r:1io a%fust fhe%human Serum albumin to
rapamycageatidn rm@m@mmmmﬁmmmmmmm fitdrdeT heesizelof_et_lmehﬁrtered
formulatipgayge, i A0 im g2y MaY sro-pelascan Jhedlisher slonues itherdvoralleacTS
Systems, Dura-Dry pP, Stone Ridge, New York) for 60 hours. The resulting cake was easily

reconstitieaisiestermhedsmentaltiispresivhobyaprmaeiife g esvatine fharepbin0!s oo mpRyEarike saline.
The partiglensigg ﬁfkﬁfyr@fsma%ﬁ%wmg\%ge& a8 Al bepllizatiarscxample 1b®Bnig261] This
CXAMPIE LM 100 10 about 155 . Sbout 125 10 Kbout 1 50 s about 130 t6 About 175 me, about 175 to
about 200 mg, about 200 to about 225 mg, about 225 to about 250 mg, about 250 to about 300
mg, or about 300 to about 350 mg. In some embodiments, the amount of rapamycin or derivative
thereof in the composition (e.g., a dosage or unit dosage form) is in the range of about 54 mg to
about 540 mg, such as about 180 mg to about 270 mg or about 216 mg, of the rapamycin or
derivative thereof. In some embodiments, the carrier is suitable for parental administration (e.g.,
intravenous administration}. In some embodiments, a taxane is not contained in the composition.
In some embodiments, the rapamycin or derivative thereof is the only pharmaceutically active
agent for the treatment of cancer that is contained in the composition. |
[0243] In some embodiments, the invention features a dosage form (e.g., a unit dosage
form) for the treatment of cancer comprising (i) nanoparticles that comprise a carrier protein and
rapamycin or a derivative thereof, wherein the amount of rapamycin or derivative thereof in the
unit dosage from is in the range of about 180 mg to about 270 mg, and (ii) a pharmaceutically
acceptable carrier. In some embodiments, the amount of the rapamycin or derivative thereof in
the unit dosage form includes about 216 mg.
[0244] Also provided are articles of manufacture comprising the compositions,
formulations, and unit dosages described herein in suitable packaging for use in the methods of
treatment, methods of administration, and dosage regimes described herein. Suitable packaging

for compositions described herein are known in the art, and include, for exampie, vials (such as
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comprising rapamycin and albumin in which the rapamycin concentration was 8.3 mg/mL in the
emulsion and the formulation was made on a 200 mL scale. Rapamycin (1660 mg) was dissolved in 8
5 mL of chloroform/ethanol. The solution was then added into 191 5 mL of a human serum albumin
solution (693§ ¥ HE ¥ixture was homogenized for 5 minutes at 10,000 ¥pMUSARASRfogenizer
model Tempest 1.Q.) in order to form a crude emulsion, and then transferred into a high pressure
homogenizer. The emulsification was performed at 20,000 psi while recycling the emulsion. The
resulting sdtdmials)s teased il astocalRbrassyls)aamthies dlotiesyars. rBpidierpmioagdeaie40C at
reduced SLaRINR EPILALHAL.TUR¢ ARSI ee Ry Al G SiE6 Alife B2 b Ttered
formulation was 85 nm (Zav, Malvem Zetasizer). The dispersion was further lyophilized (FTS Systems,
Dura-Drysfiriligedriadggealedew York) for 60 hours. The resulting cake was easily reconstitutable to
the original dispersion by addition of 0.9% (w/v) sterile saline. The particle size after reconstitution was
the same as before lyophilization. WO 2008/109163PCT/US2008/003096 Example 1-C 10262)This
example HlFonstrates the preparation of a pharmaceutical composition comprising rapamycin and
albumin imadEEh themapRRYEIBCARS PRAIANIINASoHopa G Mk do:ihR snvdisianmurdbasiermulation
was made on a 200 mL, scale, Rapam cin4324_%ﬁrﬁ ) was dissolyed in 16 mL of chloroform/ethanol.
The solufBRA#ESs TGS AT MENERRE W OFSEHErR AFTSEhith EaBEm e SEACth EBIEHIMF Phe mixture
was homageivdedifadhinsnutrm ainidoSsrepariMisiddiatibed deizar. Kadel Tlempestib® ipdiuaeder to

form a crude emulsion, and then transferred into.a hig!h@ressure hom en{zer.. The emuls(ij[ication was

performed St 2 EHT0 LI WHTE TR AITGEFE B Sh e VALY Sting Sy STEm WALE KSR nto a

Rotavap canthbtiséisodvdotmuds irasidhuréndovagt dorBCiad/teduteldspre ssumed{@brmnarcf i gyntet this
stage, huj [ bumi lution. ded-to the. di i e [spersion
s e B B R
rapamycifiestneridestivhedrrsedis pessime wabosbrams ithers fMiveesiceroiises ot Xashentilasher

formulatiof.yas, 39 A7, NANEIRRIASAR!) RNGIUSARISIIRNGSLINGGH aebiized (FTS Systems,

Dura-Dry uP, Stone Ridge, New York) for 60 hours. The resulting cake was easily reconstitutable to
the originiicEnesxaparBy 2asakicHbI. 905 phiDs shemathatinsutrhagsalsidredbad BrsinkdBneitition was

the same.as b8k eRblizationpampiedrRd9se3) Bhisampiedgmapaatesiispeeparation of

a pharmaceutical composition comprising rapamycin and albumin in which the rapamycin

concentr&IRPHRERS EOMRHESS M S RIRRRS I B PO RTIRE IO RETHEASR SO R BHE R scale.
Rapamyaip§3a@imand asachisspherel insuéh i athehiayaferiy eibanatoih e saltipnswasdhien added into

38.2 mL of a human serum alpumin solution (6% w/v). The mixture was homogenized for 5 minutes at
10,000 1o CPRT 5 L S RO s SO HTIV e SFGHET A e O AR b
transferred sate & Highapkesstmddtimagenizecandie araatlsificajiarancas penforeanethet 200080 psi while
recycling the emulsion. The res Itinge%/&tae@ \YSS transflferr?d_fiiﬁgo aCR(ptava I";111%%1&5\{,13(%solvent was

rapidly removed E?HXSE%V%gﬁcganpressu e]( R o ?—Cfa “fhe |s%e(r:esl?(§:nr%/vas sena?lf/;aﬁ,l{tzgrr’ed. The

size of theaOc2Pinrefilissied, Rgnwméatioanasrs chgen i (A'3diniseirseTiomsianeyr The nkpaid waspension was
found to Q&t?ﬁ%?lﬁ- aLt& ﬁl@gtéﬁlgl?tr%%% A50RHE e FRXAMRIG TiEvarious embodiments, the

amount of rapamycin or a derivative thereof in the kit is included in any of the following ranges:

about 20 to about 50 mg, about 50 to about 100 mg, about 100 to about 125 mg, about 125 to

about 150 mg, about 150 to about 175 mg, about 175 to about 200 mg, about 200 to about 225

mg, about 225 to about 250 mg, about 250 to about 300 mg, or about 300 to about 350 mg. In

some embodiments, the amount of rapamycin or a derivative thereof in the kit is in the range of

about 54 mg to about 540 mg, such as about 180 mg to about 270 mg or about 216 mg. In some

embodiments, the kit inciudes one or more other compounds (i.e., one or more compounds other

than a taxane) that are useful for treating cancer. In some embodiments, the other compound isa

chemotherapeutic agent. In some embodiments, the other compound is a hormone therapeutic.
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WO 2008/109163PCT/US2008/003096 [0264]This example demonstrates the preparation of a
pharmaceutical composition comprising rapamycin and albumin in which the raparnycin concentration
was 8.5 mg/mL in the emulsion and the formulation was made on a 30 mL scale. Rapamycin (255 mg)
was dissolvétUdrtPBEMIE of chloroform/ethanol. The solution was then adBed B BHPBUA of a human
serum albumin solution (6% w/v). The mixture was homogenized for 5 minutes at 10,000 rpm (Vitris
homogenizer model Tempest 1.Q.) in order to form a crude emulsion, and then transferred into a high
pressure[Bid#6dgenidesirBticossnulsiicdtiornwastp effteimdati@0:00 Oy psialhiter tésyoistgchiensaulsion.

The resulig s e ansencd Iio A RIARR ARSI Al AR amoved ot 40C a

reduced pressure (4 r . e dispersion was serially e size of the 0.22 p.m filtered
formulatio et IBe s (astvrives s aedsorerrRRetiguioptispesistegeadiskicunalie #euible.at 4 C

and 25 Cragk IGRRLINA4 A0S FXARNE L0 28r) bR S BINB SEM0 BEHAER thrigeparation of a

pharmaceutical composition comprising rapamycin and albumin in which the rapamycin concentration

was 9.2 MéprmRatipes Ehiomash dptnhedidutatioh s phadeiisasondordksimteadsdmycin (184 mg)
was dissglvgthinil1g Bt sibodaiRi athansithesaution wassthaniatiord bR ilthp ait:whadhuman

serum albumin solution (7% w/v). The mjxture was homogenized for 5 minutes at 10,000 rpm (Vitris
homogerfRAMhBHEAPYe ST B ShiBFdEFtE TSR CRTHRPE AAMNBAS AT 2R ferred into a high
pressuredaatpoganizeiat thmpmedsiticatan seasaiesfermethal 20000  pstiwkilss iecyclingihe emulsion.

Th Iting . t f dinto tavap, t lvent . rapidly d at 40C at
ttuced BIRGA (D PRI PAE RIGH CRA e Lo e B ERD L B B2 pm terec

formulatiosawvaenl24 nm (Z", Malvern Zetasizer). The liquid suspension was found to be stable at 4 C

and 25 C gjJgast fongd haurs, EXample 4:8 402081 This. sxample demonsirates e frparaton of a
pharmaceutic Icomposﬁlon comprising rapa?mycm and albumin irr which the rapamycin coricentration
was 8.4 rivgimslaid/ thewgislassid manefabeuferdaskatked Weasinendensy duzthentosepiise Rupamtigsits)(168 mo)

was diSS81}’%ﬂ%&%%iﬁ%‘iﬁé%@é@(ﬁ%?@&éﬁ@%ég'ﬂﬂﬂ{ézv\é%éc@?ﬁéh%@?&ﬂ. IQcHR8 mL of a human

serum albumin solution (6% w/v). The mixture was homogenized for 5 minutes at 10,000 rpm (Vitris

homogerfizdiofisgalsT bt ths ynreatiny conpiises bupreaaingidescahakrbAvRalistEifed into a WO
2008/109 103061414 S 2008{003888nvention comprises the packaging described above and a second

packaging comprising a buffer. It may further include other materials desirable from a
commercial and user standpoint, including other buffers, diluents, filters, needles, syringes, and
package inserts with instructions for performing any methods described herein.

[0248] For combination therapies of the invention, the kit may contain instructions for
administering the first and second therapies simultaneously and/or sequentially for the effective
treatment of cancer. The first and second therapies 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 a first therapy and one composition
comprises a second therapy.

[0249] Kits may also be provided that contain sufficient dosages of rapamycin or a
derivative thereof as disclosed herein to provide effective treatment for an individual for an
extended period, such as any of a week, 2 weeks, 3 weeks, 4 weeks, 6 weeks, 8 weeks, 3 months,
4 months, 5 months, 6 months, 7 months, 8 months, 9 months or more. Kits may also include
multiple unit doses of rapamycin or a derivative thereof compositions, pharmaceutical
compositions, and formulations described herein and instructions for use and packaged in
quantities sufficient for storage and use in pharmacies, for example, hospital pharmacies and

compounding pharmacies. In sorne embodiments, the kit comprises a dry (e.g., lyophilized)
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high pressure homogenizer. The emulsification was performed at 20,000 psi while recycling the
emulsion. The resulting system was transferred into a Rotavap, and the solvent was rapidly removed
at 40 C at reduced pressure (40 mm of Hg). The dispersion was serially filtered. The size of the 0.22
pm filtered fSYAMUMEE R3S 95 nm (Z", Malvern Zetasizer). Example 1-H [GE8AFHIS A3 Hple
demonstrates the preparation of a pharmaceutical composition comprising rapamycin and albumin in
which the rapamycin concentration was 8.2 mg/mL in the emulsion and the formulation was made on a
20 mL scalmpRsipamiyiaircdl G4 ragnatitatdil setuspeind 849 anteinf datedafofonfe thameod !y hewsblation was
then added into 19.1 mL of a human. serum albumin solution. (8% wyv). The mixture w genized
for 5 minC e AP 10000 S U RS R TP FEr o pogshlff M P BB BEHIR
emulsion(eandrtpem yram sfer dediatova thiThaf ressedehibralbgeriiger. The emulsification was performed at
20,000 p e recyglinghs SISO MIGERUIRG SsiETASIARG UL iR AR alauaR, and the
u e (40m he

solvent was rapidly removed at 40 C at reduced pressu of HQ). ispersion was serially

filtered. Thadidamedie, oial ettt darsideninkierckeang 40 fuselzd Muwamrastcshae), enxdhihple |-
10268]ThigLxample,Ismnonaiiaiesiie ReRIAI B oA MACeLHGALFOMBGSIERRLATVPiSINg

rapamycin and albumin in which the rapamycin concentration was 6.6 mg/mL in the emulsion and the
formulati§¥%éARde on a 20 mL scale. Raparnycin (132 mg) was dissolved in 0.8 mL of
chloroform/ethanol. The solution was then added into 19.2 mL of a human serum albumin solution (5
% wi/v). The mixture was homogenized for 5 minutes at 10,000 rpm (Vitris homogenizer model

Tempest¥ &9 Pt it & WS Ehiision, and then transferred into a high pressure
homogeni¥x31The emelsilicationakiag pextpositonatcafifinthpsawhilereejaingitheceinwsion. The
resulting Ssc}ﬁg%n as tran f:e red into a dEthava% tgg%h solvent was a%%izgrh/cfemov?d at 40 C at

reduced pressure %aﬁﬁlﬁao 55:11 ﬁaée |spc))émrsibn was seﬂ%ﬁ?afﬁ]l%reé EGIZ6 oFthe 0728 pm filtered

formulati.pncmlasvbﬁg mmz'gmmmﬁ@;mer;.m@mm prb{ﬁﬁ@@?@mislbnmhplgadéxmpms the

e gl A o S A
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. No. 2005/0004002A1, which are each hereby incorporated
by reference in their entireties.
10252 Briefly, the rapamycin or derivative hereof is dissolved in an organic solvent.
Suitable organic solvents include, for example, ketones, esters, ethers, chlorinated solvents, and
other solvents known in the art. For example, the organic solvent can be methylene chloride,
chloroform/ethanol, or chloroform/t-butanol (for example with a ratio of about any of 1:9, 1:8,
1:7, 1:6, 1:5, 1:4, 1:3, 1:2, 1:1, 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, &1, or 9:1 or with a ratio of about any
of 3:7, 5:7, 4:6, 5:5, 6:5, 8:5, 9:5,9.5:5, 5:3, 7:3, 6:4, or 9.5:0.5). The solution is added to a
carrier protein (e.g., human serum albumin). The mixture is subjected to high pressure
homogenization (e.g., using an Avestin, APV Gaulin, Microfluidizer™ such as a
Microfluidizer™ Processor M-110EH from Microfluidics, Stansted, or Ultra Turrax
homogenizer). The emulsion may be cycled through the high pressure homogenizer for between
about 2 to about 100 cycles, such as about 5 to about 50 cycles or about 8 to about 20 cycles
(e.g., about any of 8, 10, 12, 14, 16, 18 or 20 cycles). The organic solvent can then be removed
by evaporation utilizing suitable equipment known for this purpose, including, but not limited to,
rotary evaporators, falling film evaporators, wiped film evaporators, spray driers, and the like
that can be operated in batch mode or in continuous operation. The solvent may be removed at

reduced pressure (such as at about any of 25 mm Hg, 30 mm Hg, 40 mm Hg, 50 mm Hg, 100
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emulsion and the formulation was made on a 20 mL scale. Rapamycin (80 mg) was dissolved in 0.8
mL of chloroform/ethanol. The solution was then added into 19.2 mL of a human serum albumin
solution (3 % w/v). The mixture was homogenized for 5 minutes at 10,000 rpm (Vitris homogenizer
model Temﬁ@gt .S{ﬂ%’@rder to form a crude emulsion, and then transferr%é)Tf %W@ﬁuf)ﬁressure
homogenizer. The emulsification was performed at 20,000 psi while recycling the emulsion. The
resulting system was transferred into a Rotavap, and the solvent was rapidly removed at 40C at
reduced predday@q@ehmHgidd 3P0 e Hgpcrbomwastsdriatly fital eurchnersithe ofltrrniugdepm filtered

formulatiyas 08,010 (£, MANSINAYASIESH MBS LithlORFATAR SARRIGARoRsates the

preparation o a%%armace cal composition comprising rapamycin an umin in which the

rapamyciicoreaotratishieed 91 03 miL skrihaherelistohcandereroned Rittdawdsniheaat 4% 20 mL
scale. Rmf‘gbgﬁ&r% 58,%89? W3 Bsaly . g @n&fo%m%%m)f@;mm- Jhes seiHtion wasthen

added into 1 of a human serum albuniin solution (1 % w/v). The mixture was homogenized for 5
minutes At'2 6100 4P MipmeiaEnEyeh s thdddl Seibpdst 121 il Hréed fo f8rtachie’8mulsion, and

then trangﬁlq@g)into a high pressure homogenizer. The emulsification was performed at 20,000 psi
while rec(ﬁ:;lin the emulsjon. The resuylting system was transferred into a Rotavap, gnd the solvent

was rapi ﬁnovecﬁféi(eﬁ’(ﬁeé’ hprean ARH PSSR B R SOARS) Tarihs dSpRsBASEH Sty filtered.
The sizelafihaa Saznpabiilienad fasmwatiomniasr 30 atjuday, Malveratbatas iz xanle:]-L
[0271]This example.demonstrates the preparation of a pharmaceutical compositio mprisin
rapamycfﬁsgﬁﬁlgﬁ)j:r%’i ’ﬁ%‘&ﬁi?c&“ﬁﬁb%%&’rﬁ’y%uﬁ%%ﬁééﬁh o?%’ﬁlaggs@%ﬁ%)nisrr)letﬁgec%?rlntﬁgl)éldlﬁ and the
formulatidre wasanacearaiz0imle sgamyRapatiycinfd@anyg)fnds! dissdivddlini 8.8 Allllpf 1:1,

Ch'OfofogThB/ﬁ“bas;Oé-lT Bess ,'9¥5°%;\ivaﬁfh§;ri,goqdf9_ 5939&%1@%?%9 %a?gﬁ}m%umg%@ggzion (3

% wi/v). The mixturé was homdgerized for's minutes at rpm (l\é/eltrls homogenizer _
TempestA3Q?) widreleanet fersoidende asidrd sioadjasid th eprivemisitine dfirapambigh ipréwsdispersion

homogenjzer, the, eapisificaiian yasRarormes 3h40:409 i Wm@rﬁ@,cysg%gnshg £PHisign. The

resulting system was transfetred into & Rotavap, and the Solvent was rapidly removed at 40 C at

reduced Pr&/ssureng0mhh osiay) STheaispesievas swialyewmliThengebfhed P it fitered
formulati Sok40 R/ AdaynMBYRIG AEIRSAR e NS %@Q&é&@%ﬁéﬁ&iﬂﬂ@@ﬁﬁ&@,@%@%ﬁxample
C

1-14 [0272 Th_ié e_xamE'le demonstrates the preparation of a pharmaceutical composition comprising

rapamychPBRE&HEAIt iR WRiEALAS LS4y EHFED R FABBIIELE oL S ) SIS ATAnd the

formulatigrpvas, mREE; R dbombisaale. JRapAHIHEHTI (RS RIS diRsoty Tl Q2iIbrOfbtained
chloroform/ethanol. The 3%#120 )ﬁ%s then added into 19.2 mL of ﬁqhu[n n seru albéjmin solution (3
% wiv). THE R W8 8@ SHBP B SRERPAP T OB HHNT Rt s REIRE JENT DY et

Tempestd Qnrinuotdertodaria a ahitgeeinctisionf andrtipesitiansfesriaekinicake high pressure
homogenj The Isification was performed at 20,000 psi while recycling .the emulsion. The
rLRg%] efPHCSH‘?(? a %f(llﬁ)%lo gi’lﬁraf)gr\r/‘gép? é.%%ﬁt'ﬁr n’lOD e CO{I]\BOUD&QI U q%l ?OI‘ ?rea 11 %.?%tat

resulting 'system was transfeire 0 e solvent was rapléﬁ:y removed a
reduced pressiyen(4otmmrobidpediiesrgsulting/ dispabidiongvueset venidsmikyrslisgesheiche The

g E{;‘Z Eﬁ%ﬂiﬁé&&&ﬁ"Vhﬁiétﬁéﬁﬂioﬁgﬁaﬂéﬁ s g Wil ieiesi R AR MRS 4R NI Grridfalvern
protein during preparation of the rapamycin/carrier protein composition, or added after the
rapamycin/carrier protein composition is prepared. For example, the agent can be added along
with an aqueous medium used to reconstitute/suspend the rapamycin/carrier protein composition
or added to an aqueous suspension of the carrier protein-associated rapamyecin. In some
embodiments, the agent is admixed with the rapamycin/carrier protein composition prior to
lyophilization. In some embodiments, the agent is added to the Iyophilized pharmaceutical
agent/carrier protein composition. In some embodiments when the addition of the agent changes

the pH of the composition, the pH in the composition are generally (but not necessarily) adjusted

to a desired pH. Exemplary pH values of the compositions include, for example, in the range of

94



Example 1-N [0273]This example demonstrates the preparation of a pharmaceutical composition
comprising rapamycin and albumin in which the rapamycin concentration was 4.0 mg/mL in the
emulsion and the formulation was made on a 20 mL scale. Rapamycin (80 mqg) was dissolved in 0.8
mL of chloroform/athandl. The solution was then added into 19.2 mL of a Huthai Sefim albumin
solution (3 % w/v). The mixture was homogenized for 5 minutes at 10,000 rpm (Vitris homogenizer
model Tempest I.Q.) in order to form a crude emulsion, and then transferred into a high pressure
homogerikert Theabmu8ifichtismeas:pediorentsd the 28] 06 Ohpsiontpitsitsayisladjustedemutsless. trre
resulting W@i%dﬁ%ﬁé%@%% dﬁé?&%ﬂ%?mﬁﬂgf%ﬁ{’b‘@“i s [lé‘@!fj%&% ved at 40 C at

reduced pressure (40 m spersion was serially filtéred. The’ size of the 0.22 um filtered

formulatifR§fds 166Thmirrentipa s zevidsis arytiodsmbraking drrnmkisasiemiiepierdssitbgds the
preparatignof #Pha RaseHSALERMPRHIQR ¢OMRISIRG rARATYGIR @ LIBHBIR FoMYER IR a

rapamycin concentration was 4.0 mg/mL in the emulsion and the formulation was made ona 20 mL
scale. RESEPRHP Tt AR s BRaEaY 6B ORI THYRLBIE RIS FOfo i BTHARS? et &esHnAIBHHRS #AEn added
into 19.2 13kcof @therainosersimbaleinsaltion s Yooshpodinedebiunainasmpameaekzad for 5
minutes at 10,000 rpm (Vitris WO 2008/109163PCT/US2008/003096 homogenizer model Tempest
1.Q.) in ofFEY B YE HELE X ATE SRIRFS RIS LR BraFrORs ABGTHRY & RighP5i¥liors fBiogenizer. The
emulsificahgmucestpatiomuealg2tOR0 pei ndatmaecytling the Kaiwisiad) ad hethesetilsigl sgstem was

transferred into a,Rot alﬁzand the solvent was r%)'el .removed at 40 C at reduced pressure (40 mm

of Hg). Tﬁliegaaﬁ’s?)nergfo%awasisrl it ?f/“fﬁflenrggf’ #emsclze 0 ?ﬁé B.Wﬁr%sﬁ}?enfed formulation was 90 nm (Z",

Malvern Aizer). BxmmplefiaPd 0225} istbx ampiedeniahistralie s thendrepentifioreoia used
pharmaceuti ifi S ' : In i | ] ntration
s 4.0 e R 0 mo)
was dissélvedtiskdigmihesttnidrelenapetpeiais it ensonribady aadiesicagtictiiter 9 awivalsnhthuman
serum alpyinSiiitMEIh W d s BlkiHe Mas homeaenized o minutes at 10,000 rpm (Vitris

homogenizer model Tempest I.Q.) in order to form a crude emulsion, and then transferred into a high

pressure#&MbgeniZdic mesibsntiermis-ment Wasoyehyrimdersioed odizpspivhiesBE RIS 15 emulsion.
The reSUH&?Q&Y%@ms\ﬁl@%&f@{@i‘%ﬂ?ﬁBﬂ&@oﬁé}&?&t&&s?ﬁ@e&%ﬁﬁ'ﬁéﬁﬂbﬁ@&ﬁﬂ@@ﬂm9&@%6& 40C at

reduced pressure (40 mm of Hg). The dispersion was serially filtered, The_size of the 0.22 pm filtered

formulatiBPPlications ﬁ?ﬁe(?d AR %81%%1]28‘3{%}' incorporatéed ilerem by reference m their

entireties.

[0258] The following Examples are provided to illustrate, but not limit, the invention.
EXAMPLES

[0259] The examples, which are intended to be purely exemplary of the invention and

should therefore not be considered to limit the invention in any way, also describe and detail
aspects and embodiments of the invention discussed above. The examples are not intended to
represent that the experiments below are all or the only experiments ;Serfonned. Efforts have
been made to ensure accuracy with respect to numbers used (for example, amounts, temperature,
etc.) but some experimental errors and deviations should be accounted for. Unless indicated
otherwise, parts are parts by weight, molecular weight is weight average molecular weight,

temperature is in degrees Centigrade, and pressure is at or near atmospheric.

Example 1: Exemplary Methods for the Formation of Nanoparticle Compositions with

Rapamycin and Albumin.
Example 1-A
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Examplevl-Q'[0276]This example demonstrates the preparation of a pharmaceutical composition
comprising rapamycin and albumin. Rapamycin (30 mg) was dissolved in 2 ml chloroform/ethanol. The
solution was then added into 27.0 ml of a human serum albumin solution (3% w/v). The mixture was
homogenizéHQ&ﬂQégfm?es at low RPM (Vitris homogenizer model Temp gﬁ@??ﬁ’%@f to form a
crude emulsion, and then transferred into a high pressure homogenizer. The emulsification was
performed at 9000-40,000 psi while recycling the emulsion for at least 5 cycles. The resulting system

was trandf@f8ld into BN Gtearapic ssmenstEnsdhe RaBFAERMPFeRbERSE U E SATPBAIESR pressure (30
mm Ho) thafi 0 minuies.if Red eRUIHRE HISREENaR Wis Hane YeRMnRaKb IR 4y BigRY AieIAGR diameter

of the resulting particles was in the range 50-220 am (Z-average, Malvern Zetasizer). The dispersion

was furtFERRBPR AL I OB EHRE Was RS My B In 3l A ST AR SHS (RGO the%riginal
dispersioiday1aeWliHon edister iRlvraterAf Saline] Thieepaltictn size aliantdeanstiialemuas the same as
before lygphilization, \WWO 2008/109163PCT/US2008/003096 102771If. desjred, other compositions of
e ver SRS B R kS I RO ARRESP ESA 1 S EABES iy Tk
human sesumni\albisrbimycaniber tade Geingdhdse nethddstofarvariatida ehtiisse, methbes. It should

be recognized thaf the amounts, t and proportjons of, drug, solvents, and protel ed.in these
exampion G oy RO Lo Sl s N e O R R
Nab-rapathyicincfg2l8EThe maﬁﬂnoi@@paﬂ%m%@ﬁwﬂ@%hﬁmﬁd@mﬂo@r@mging study in
Sprague Mﬁ%mﬁg@g %%?&L%Vﬁ'ﬁ@‘é\'&%&\f&l\l%g‘ FAIGHREG YEIR Or Ay Fheteedfand 180 malkg

with a g4dx3 sched e pharmacokinetics o -rapamycin was also investigated in Sprague

Dawley réispatsivsede iersbiceniNABIhS 5iaReANTBan (a8 AlhHmE sedkgNEea pddedod Smples were

collected priarde dpsing Maselinelasd-RasisieaindAkiedaliawing time cﬁ%i)@@o}r waslQ:{hp;30 and 45
0

minutes, and |, 4, 8, 24, 36 and 48 hours. Plasma samples were analyzed for rapam'g{é:in using LC/MS.
dule. No

[0279]N alRaph Rt waL ARl Bl it g né ShaiBkeret Tamianeg BrsSqaditng

changes nplepthamisyrae GBseerevaksared | Np KivedqralesieiRiar)pwady pertkgleeridemia
were observed. As illustrated in Figures 1 and 2C, Nab-rapamycin exhibite 1inear pharmacolcinetics
with respBtted B@%%W&%ﬁﬁéoe&wgaa&arﬁﬁﬁ%ﬁﬁﬁsmt‘@éﬁ ﬁ%ﬁﬂéﬁ*‘% RIQEYRERAY vz, The

Cmax angispti6inif Bf HahdaipamyLiteyirre sloser@opontionalstéide seinrAThed it cresipeatieely).

reconstitution was the same as before lyophilization.

Example 1-B
[0261] This example demonstrates the preparation of a pharmaceutical composition
comprising rapamycin and albumin in which the rapamycin concentration was 8.3 mg/mL in the
emulsion and the formulation was made on a 200 mL scale. Rapamycin (1660 mg) was
dissolved in 8.5 mL of chloroform/ethanol. The solution was then added into 191.5 ml. of a
human serum albumin solution (6% w/v), The mixture was homogenized for 5 minutes at 10,000
rpm {Vitris homogenizer model Tempest 1.Q.) in order to form a crude emulsion, and then
transferred into a high pressure homogenizer. The emulsification was performed at 20,000 psi
while recycling the emulsion. The resulting system was transferred into a Rotavap, and the
solvent was rapidly removed at 40 °C at reduced pressure (25 mm of Hg). The dispersion was
serially filtered. The size of the 0.22 pm filtered formulation was 85 nm (Z,, Malvern
Zetasizer). The dispersion was further lyophilized (FTS Systems, Dura-Dry uP, Stone Ridge,
New York) for 60 hours. The resulting cake was easily reconstitutable to the original dispersion
by addition of 0.9 % (w/v) sterile saline. The particle size after reconstitution was the same as

before lyophilization.
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[0280]If desired, other coimpositions of the invention (e.g., compositions that contain rapamycin
derivatives or carrier proteins other than human serum albumin) can be tested in these assays for
toxicity and pharmacokinetics. Example 2B: Toxicology and Pharmacokinetic Studies of
Nab-rapam;%f?lz%éﬁgﬁfﬁe overall toxicity of Nab-rapamycin was determiﬁ%’ﬁ’f’ﬂ“&féf@é@énging study
in Sprague Dawley rats. Nab-rapamycin was intravenously administered at 0, 20, 40, 90, 120, and 180
mg/kg on a q4dx3 schedule on days 1, 5, and 9 (n=20). Nab-rapamycin was well tolerated at dose
levels up to 90 Wiglkg/(54@ ' mg/m2) on a q4dx3 schedule. There was 20% and 100% mortality among

the highagbgspes oThEnahsikah At ma g Nadpsralialesiarlemiaan doyRRiligly ceridemia

were observed. [0282]The pharmacokinetics of Nab-rapamycin'was also investigated in Sprague
Dawley reRsiarisiogadpgeycst andatbymis ipnedaiphabe Kepam v coneapeg =25, Bidsaedaibles were

WO 20081024838l 23081003036 wallestrchRrc® Hosing esalinglianshrosidosing at the
following time points: 1, 5, 10, 15, 30 and 45 minutes, and 1, 4, 8, 24, 36 and 48 hours, Plasma

samples Wl a1 6 o PEBLOmERY R C IR gopes Nabthep afdsditntafditaly 85l rasid
distributiga-phagsuaid $31G80Y (8RWIAD. The ifiar and AdHIpd el MNabrrapamyeinwe;omdosm

proportional. See Figure 1. The PK of Na amyin is similar to Nab-paclitaxel Nab-dqcetaxel.
Foure 28 TR B0 L R L I SAPEBACSHIRRB Do OB P

administration ki:raiteaddo derteyeis of 1’ Bha gflals BRarigikgaaper @bred/kg20,000 psi while
recycling the emulsion. The resulting system was transferred into a Rotavap, and the solvent was
rapidly removed at 40 °C at reduced pressure (25 mm of Hg). At this stage, human serum
albumin solution was added to the dispersion and the volume of the dispersion was made to 400
mL to adjust the human serum albumin to rapamyecin ratio and to adjust the rapamycin
concentration. The dispersion was serially filtered. The size of the 0.22 pm filtered formulation
was 99 nm (Z,., Malvern Zetasizer). The dispersion was further lyophilized (FTS Systems,
Dura-Dry uP, Stone Ridge, New York) for 60 hours. The resulting cake was easily
reconstitutable to the original dispersion by addition of 0.9 % (w/v) sterile saline. The particle

size after reconstitution was the same as before lyophilization.

Example 1-D
[0263] This example demonstrates the preparation of a pharmaceutical composition
comprising rapamycin and albumin in which the rapamycin concentration was 8.2 mg/mL in the
emulsion and the formulation was made on a 40 mL scale. Rapamycin (328 mg) was dissoived
in 1.8 mL of chloroform/ethanol. The solution was then added into 38.2 mL of a human serum
albumin solution (6% w/v). The mixture was homogenized for 5 minutes at 10,000 rpm (Vitris
homogenizer model Tempest 1.Q.) in order to form a crude emulsion, and then transferred into a
high pressure homogenizer. The emulsification was performed at 20,000 psi while recycling the
emulsion. The resulting system was transferred into a Rotavap, and the solvent was rapidly
removed at 40 °C at reduced pressure (40 mm of Hg). The dispersion was serially filtered. The
size of the 0.22 pm filtered formulation was 108 nm (Z,,, Malvern Zetasizer). The liquid

suspension was found to be stable at 4 °C and 25 °C at least for 48 hours.

Example 1-E
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Example 3: Inhibition of Breast Cancef Cells Using Nab-rapamycin [0284]The antitumor activity of
Nab-rapamycin was examined using a human mammary carcinoma xenograft in mice. MX-1 rumors
were implanted subcutaneously into both the right and left flanks of female athymic mice (4-5 per
group) and AMBFI8%4#dw to 100 mm3. The mice were then intravenousRFAdmiSEIEE%ither saline
or Nab-rapamycin at a dose level of 40 mg/kg with a three times weekly schedule for 4 weeks. The
dosing volume was 2 mUkg. Tumor growth data were analyzed by ANOVA. [0285]Nab-rapamycin was
highly efffitdd agaifdtibesaspbadoennatihievihg prepamaiarofuiphabibitontiohiB8YEmyaiost the MX-1
xenograft (p<0.0001 versus contr Bl é)! E}!g- ignifi i ed in
the micehfro m 5{%? 1 %%é?nggé 4 b%ﬁg{ﬁ%’l}gﬁﬁ%{ }gel?i T usT%Ngagé{#r%a%p%ﬁlﬁgﬁr?%ﬁ%%%%gﬁ%d even

at the higtreststiosendftharmylatiavithas Hedrdsehdbnie setioviabameaingRammpondneiiselwdd was

highly effgciivie agaista Liaasl/cRRa8T RS iR N d02RA1kdesHad Rtheh cyTpasiHansephihe
Invention 1e.g., composmons that contain rapamycin derivatives or carrier protelns other than human

serum alBtham jensateer M Samrar vt hesgetBisrhBIRamianifg Atd 8839 BPEREY tHhcer in

vivo. Examplednideembdimancdinics) Hislgdodrigrminadhe Abiibnhoksanuosiions-ed the a
Invention to Treat, Stabilize, Prevent, and/or. Delay Canceré}OZSZj{]ﬂlf desired, any of the compositions
describedMBBrRAFSEYH Mpgepsenizete ihh FRNRIHS AR StEr R TE Dl (19SS SERISHE S freat,

stabilize, prevesh and/ecsdelay saneerdasgrabseasicanceRobiandarnd methidencandeapigad for these
clinical tnraelx%bxyé/ at2 &ﬁéla??éc?u%gg Iygssuzrg ?%Oiggaogfﬁﬂg). The dispersion was serially filtered. The
size of the 0.22 um filtered formulation was 136 nm (Z,,, Malvern Zetasizer). The liquid

suspension was found to be stable at 4 °C and 25 °C at least for 24 hours,

Example 1-FF
[0265] This example demonstrates the preparation of a pharmaceutical composition
comprising rapamycin and albumin in which the rapamycin concentration was 9.2 mg/mL in the
emulsion and the formulation was made on a 20 mL scale. Rapamycin (184 mg) was dissolved
in 1.0 mL of chloroform/ethanol. The solution was then added into 19.0 mL of a human serum
albumin solution (7 % w/v). The mixture was homogenized for 5 minutes at 10,000 rpm (Vitris
homogenizer model Tempest 1.Q.) in order to form a crude emulsion, and then transferred into a
high pressure homogenizer. The emulsification was performed at 20,000 psi while recycling the
emulsion. The resulting system was transferred into a Rotavap, and the solvent was rapidly
removed at 40 °C at reduced pressure (40 mm of Hg). The dispersion was serially filtered. The
size of the 0.22 pm filtered formulation was 124 nm (Z,,, Malvern Zetasizer). The liquid

suspension was found to be stable at 4 °C and 25 °C at least for 24 hours.

Example 1-G
[0266] This example demonstrates the preparation of a pharmaceutical composition
comprising rapamycin and albumin in which the rapamycin concentration was 8.4 mg/mL in the
emulsion and the formulation was made on a 20 mL scale. Rapamycin (168 mg) was dissolved
in 1.2 mL of chloroform/ethancl. The solution was then added into 18.8 mL of a human serum
albumin solation (6 % w/v). The mixture was homogenized for 5 minutes at 10,000 rpm (Vitris

homogenizer model Tempest 1.Q.) in order to form a crude emulsion, and then transferred into a
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[0288]In one exemplary method, subjects (e.g., healthy subjects, subjects with cancer such as breast
cancer, or subjects at increased risk for cancer such as breast cancer) are enrolled in a tolerability,
pharmacokinetics, and pharmacodynamics phase | study of Nab-rapamycin or a derivative thereof
using stand¥¥8 PHFGEYIE For example, escalating doses of rapamycin or B-d&rRARR #&reof up to
about 250 mg/m2 as part of a composition of the invention can be tested. Then a phase II,
double-blind randomized controlled trial is performed to determine the efficacy of the Nab-rapamycin
or a derivaghersreohinfesingetr (Hbaomutsibtadab-rapamjoimet o defP4tve wilerfcygtingghe
comparegie gt HRNRIIAIISURILIRNEAREEH(E S IRABHAANGRIAIBINAIME pliaglgitionally, the

efficacy of a combination o -rapamycin or a derivative thereof and another treatment for cancer
(e.g., bregsremictd CHn Bacbnadareastanal suaiiditicahn divpaTsne. easasit s iNmsdpiE Rveloma
(MM) CellilingsdenYss in ReteaminatianRhNaR-sanamycin vistiély 20@89tinterleakin-6 (IL-6) and
insulin like growth factor-1 (IGF-1) play a key role in the growth, survival, and drug resistance in
multiple myeloma (MM) cells. Furthermore, their secretion in bone marrow stromal cells (BMSCs) is
up-regulated bygdhgiencg of MM cells. IL-6 and IGF-1 mediate growth of MM cells via activation of
the mito ﬁn-activate protein lii?n se %li/lAF%(ﬁ) Snd hos%hati ylinﬁ)sitol 3'-It<in%i15e/Akt ktinase (P13-K/Akt)
signaling!t48¢hdes. SEYEFAMRITHER RS BTN PRSI ARY S ARAY THSGIAIER SRR 4Rvival,
migratiorcamngrigt cyaienieginlatio aluivil irAetiveiedeApimjuin pinsphetigatessdodvmgtire b thrget

molecules, including, forkhead transcription factor {EKHR), glycogen s nt@ e kinase (&S % f3, and
mammalffa{hnlr{lfﬁir(érelzf'“('%i r%%g?nﬂ?&{ﬁ%om%WTSEQB] Enlgﬂ wﬁ%es' %g%agg %{ge El?% Isr{§5rl1 & iéé?lﬁ ea%sed

assays tonést the abéitpoifemy ahinelnéhopaiche m@ngiﬁdﬁ@idﬁméﬁrivmhi@ﬁa(bug.l,an_aﬁ@p’articles
Comp“s!’éﬂa@%ﬁﬁgﬁx@oﬁ 8, GRS RLIR I FY ST SR AR NI ir et MMed D61 DRABRBIHERitris

composition e Invention are desirable because they may allow rapamycin to be delivered at

higher ddsesogithitaiprodedistivasy. (DR OM9rEr tieliene el RhuiscinadyaysaRipinsrpsfemel 6@ human
MM cell "mh%ﬁ Aeahtaingd fremahenagricanchyre Githiedrallaction MbeEhafiReskyilingMd. Patient

derived MM cells are purified from patient BM samples, as described by Y. T. Tai, G. Teoh, Y. Shima,
et al., J. mksifs. Thetrousingsyserponts kntaranmreafpiayar- e s VARPRIZEPS4S wo

2008/ 10%@1%8&1T4H@2@,0§/%%9&§Fma1?e(@m&@hﬁrgyi.crﬂhe%sb&@iﬁn Mas)s@antaininged0vadetal

bovine se_rumﬁ]r(LFBSé, 2 nunol/L L-glutamine (L-glut GIBC@&ag%%sblﬁnd, N.Y.), 100 U/mL penicillin

and 100 PGS -B%W&He(ﬁ%%?é‘i . W%‘%ﬁi@ﬁt P HBo%E38Y: CDASRA-. Bone

marrow stromal cells (BMSCs) are prepared from aspirates of MM patients as well as healthy donors

as described by{«?" Gipt?, S. Treon, Y. Shima, et al. in Leukemia, 2001 and S. Gartner and H. S.
PRAd

Kaplan in Proc. é" . Sci. USA 77:4756, 1980. Cells are cultured in ISCOVE's modified
Dulbeccdtné8ia conthiiexp2@é &BSn2trawsaiie prgpatatierdof @ hapmrcdSaHumansitobilical vein

endoheligl s (MG ERBIE BIFPSAAIOR CIoReIss BiRuniinkenand maDiATeEin

U
EGM-2M{ media %(f? netics, Biowhittake e nanoparticles comprising ragamycm and a carrier
protein (Suehisisratndriiin fareudtina dvies sutdeemictflum s denBeptrayiond Haagnay vaydifrelyed.ol to

100 pM. i, 0.8 ml of chloroform/ethanol. The solution was then added into 19.2 mL of a human serum
albumin solution (5 % w/v). The mixture was homogenized for 5 minutes at 10,000 rpm (Vitris
homogenizer model Tempest 1.Q.) in order to form a crude emulsion, and then transferred into a
high pressure homogenizer. The emulsification was performed at 20,000 psi while recycling the
emulsion. The resulting system was transferred into a Rotavap, and the solvent was rapidly
removed at 40 °C at reduced pressure (40 mm of Hg). The dispersion was senally filtered. The

size of the 0.22 pm filtered formulation was 129 nm (Z,, Malvern Zetasizer).
Example 1-J

[0269] This example demonstrates the preparation of a pharmaceutical composition

comprising rapamycin and albumin in which the rapamycin concentration was 4.0 mg/mL in the
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Example 6: Panel of Drug-Resistant MM Cell Lines and Prirhary MM Tumor Cells for Use in
Determination of Nab-rapamycin Activity [0292]Effectiveness of the nanoparticle compositions of the
invention may further be evaluated in drug resistant cell lines. The use of drug resistant cells facilitates
the determit®Ha%ff¥Ehtial cancer patient subpopulations that may be EfERARPHEREE by the use
of the nanoparticle compositions of the invention. The activity of any of the nanoparticle compositions
of the invention (e.g., nanoparticles comprising rapamycin and a carrier protein such as albumin) can

be evaluated siva gelrtbt dounutpsensity e adricragtesistanlchBaramiein 680 thad svasitigsetustbiard

methodso iR Rt inoedEI IR INANPlASARR ARR R RIY M 4 el R

Dex-resistant 1R cell line; the chemo-sensitive parental MM cell line RPMI-8226/S, and its

chemo-rédsmin selbtioe <3P M9 2Dy Duxaa amedieBresvaektant) mimnss s bb Offrpe (Vitris

(mitoxanf{&%gfé%é_&%ﬁﬂgdé}”&xﬁﬁé‘s’{'Iﬁéﬁ%%‘?@eﬁm&%@&&ﬁéiéﬁ%ﬂ&&%'?ﬁid\ﬂi'}éfﬂ FrlRtRISRo a
TRAIL/Apo2L-resistant subline; MM-SAR-1 (also referred to as MM-SA-1) cells that are primary MM
tumor ceﬁ&h@?ﬁ%“ﬁ%ﬁ@ﬁl"@é@ﬁnﬂﬁ greubTiielige s s RERHd AcZORY ??@éﬁﬁ)’%@%ﬁfﬁﬁtamed

in vitro registRNGe ﬂ@§s§ﬂﬁ)§%&%ﬁ@§@ﬂﬁé§ﬁ&ﬂﬁﬁﬁﬁ%&ﬁﬁ}i,éﬁ&h@x%&n@ﬁ&ﬂr&p@ﬁM-GJ K620;
LP-1; U266; and NCI-H929 cells. All cells are cultur Eén éRqEM'. 164Q medium ga;ﬂe f-ﬂreChﬁQJf% ies,
Grand IR YRAG A Mt tEAtSE AR 158 AR A BSine s i itgRieawAR S ftRe S Hd

streptomyeindishe Technalfiiesy. faadiRomany Mg iunidy, coiid addidenaii¢may be isolated from
bone marrow (BM) aspirates of patients, who are resistant to conventional (steroid- and cytotoxic
chemotherapy- WO 20081109163PCT/US2008/003096 based) and more recently developed anti-MM
agents (e.g. thalidemitle/ ok proteasome inhibitors). The resistant primary MM tumor cells are collected

f ti desgri bave i 7: £0- lls with B
L <L G S R SRS S R e
cells haveorapiisied seasitivityaededbwmimisnahishithvivpereysisiesnserimssterarhBthasohdobeytotoxic
chemothgraneuiGH(CRAHRAM RSt Ghs B199001 9% 81 L34 dRigioRm Qb Hgdasisiace is

considered a key reason why MM patients eventually relapse when they receive treatment based on

administ®isalopighisefmmbithanpldidesplotisiiciaiehratpided ntrHaré fole CRAPYN RS FARbparticle

compositipns:oh RRHME NTioN 2.9 TRARARAICISS HRMBLSING daBANYEINRLH:a CATIRRIeEiRsuch as
albumin) can be tested to determine whether they givercome the ;'Bo,lecular sequelae of the interaction

of BMSCRAMAGINFEEIRIS e amsRiJ dahif RIRFL{AR A ST ERURIO fn F RN AFns e R editiod-culture
assay is ppiigirasdrusingddidicel| STnitbnBME1c5tRS pravieushnidsariiteeh (BSOS aregtdivg tha 24-well

plates to confluency. Following washings with serum-free medium, primary tumor cells (greater than
Dinout SRS ST PN BT AP IS0 E HIE Al (o BT S Ja o1 contro
wells as eascrilbat pie\Goushdddahprasmardt 46taim &ohy. 1903182y 861 87 20]alljtSitickes. Nhet al.,
Blood 2009, $P e 85 40014 1OGHBAIRh /R 8\ A IRIRERROAER Op gbsence of a nanoparticle

composition of the nvention, such as nabrapamycin. Fl W cytometric analysis is performed to detect
the CD 138 population of viable MM cells and the effect of the nanoparticle composition on MM cell
viability is expreg;;rqpqg A percent of viable cells in comparison to the respective vehicle-treated

cultures.
[6271] This example demonstrates the preparation of a pharmaceutical composition

comprising rapamycin and albumin in which the rapamycin concentration was 5.0 mg/mL in the
emulsion and the formulation was made on a 20 mL scale. Rapamycin (100 mg) was dissolved
in 0.8 ml. of chloroformy/ethanol. The solution was then added into 19.2 mL of a human serum
albumin solution (3 % w/v). The mixture was homogenized for 5 minutes at 10,000 rpm (Vitris
homogenizer model Tempest 1.Q.) in order to form a crude emulsion, and then transferred into a
high pressure homogenizer. The emulsification was performed at 20,000 psi while recycling the
emulsion. The resulting system was transferred into a Rotavap, and the solvent was rapidly
removed at 40 °C at reduced pressure (40 mm of Hg). The dispersion was serially filtered. The

size of the 0.22 um filtered formulation was 146 nm (Z, Malvern Zetasizer).
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Example 8: MI 1 Calorimetric Survival Assay of MM Tissue Culture Cells Treated with Nabrapamvcin
[0295]In this example, the effect of nanoparticle composition of the invention (e.g., nanoparticles
comprising rapamycin and a carrier protein such as albumin) on cell viability and survival is assessed.
Cell survivaM&eR8iiHééPusing a 3-(4,5-dimethylthiazol-2-y1)-2,5- diphenytdteZ8fitA356mide (MTT;
Sigma Chemical, St Louis, Mo.) colorimetric assay, as previously described (Mitsiades C. S. et al.,
Blood 2001, 98, 795-804; Mitsiades N. et al., PNAS 2002, 99, 14374-14379; Mitsiades N. et al., Blood
2003, 101, 2377-2380). Briefly, cells are WO 2008/109163PCT/US2008/003096 plated in 48-well
plates at 70% tqg§9,,{p§opﬁyence in the presence of 2.5% fetal bovine senun (FBS) and in the
presence of a nanoparticle composition of the invention (e.g., nanoparticles comprising rapamycin and

a carrier BTéIn suchiis iU YRR MsAteT S RIRBAIONRL D IRAISHIFR GATBRISIIZD vehicle
control. AbHgrRit heasicireatinaphnsaln %é‘ﬂ%@@éﬁ@rﬂ#&khkéﬁléﬂﬁa%ﬁ%& 4 henerdt BiiGe A

mixture of isgpropa d 1N HC1 (23:2, vol/vol) |s t d under vjgorous pipetting to dissolve
the form AN AR oy BHLEHANES AR AL B SR A B o0 s
reference Wavblef\@imrﬁhﬂnvﬂahdﬁyllsfﬁs&matﬁﬁl asgtpaieadtagatoflhe walud ahuniieatedncontrols.

Experlme saret |caIIy gpeat tleas 3 times, and each rimental co nist aIIy
repeated a lfmast r|p gté) VVZY ine3eh 3§epgﬁ?n§rlﬁl Og%qg?ge ?é?c:%%aué?%aav@gtg?e Va l}/egslilg SD of

representativegexierimedtits T Erpenpldd): 1Bmmmlmxmfdwm@emmealwdmmmsfapmwm
[0296]In {his, %é@s’ﬂf%'ehé gligsl oranonadicle, ?o%rﬁpﬁggié nr%fet&‘% ﬁj i 181e PADLRALIGES

comprlsm amycin an a carrier protein SUC on ceI ratlon and viabl Yy is

assesseemdﬁlpm%amﬁtm@mum inansfsapd, iIMyaddB @R ﬂnsi@woé@ﬁbm& rhmgirlsf in
RPMI-1640 media, coniginingst0% [l Rovinesaririgng e piaiehinie a8avels icrptiter plates

(Costar, Cambridge, Mass.), in the presence of a nanoparticle composmon of the invention (e.qg.,

nanopartieitey SURRERSoR TS ispersiomyas samady diseesd- Lhasies afsheafd2oim fiterSontrol.
Prollferatfgﬂﬁglg@i%ﬁaugeqm&g%m‘pqmw@,que@j&égthymldme (NEN Products, Boston, Mass.).
Specifically, cells are pulsed with 3H -thymidine (0.5 .muck/well) for the last 6 hours of 48 hour
cultures, harvested onto glass filters with an automatic cell harvester (Cambridge Technology,
Cambridge, Magsgrpnd/csunted using a LKB Betaplate scintillation counter (Wallac, Gaithersburg,

Md.). Me ment af cell viahilit erform colorlmetrl a MT sa utlllzmg the

CeIITiterEf e Solﬁ%eﬁ%{gé% %/e F}%@e&? %J%?%%Tgrgee%pose tqne f1TS for the

last 2 hommﬁ&gmammcbaiﬂmsorbwhm mmemlmeﬁm%mgMen(mlecular

Devices Co Sunray}{alﬁd # gt QD g{‘ 70 r| 1 Cycl& g/g %f isgue
lb as % gﬁl S 1SS0 ’YIV 1

Culture C?gfl feated wit rapamycm In t IS exarch ect of anopatrticle
compositibh i thEdhverfivom/hgnodahpsetities wmnsm@dﬁdpamﬂaﬁ aridad elmegpyenain such as

albumin) an, ¢l YRGS ?3‘3599%5/99 TAMLERHR S RAOR AR &I GHIYRShiRdD S RESSEN S Pl Pitris
nanoparticle composition of
homogenizer model Tempest 1.Q.) in order to form a crude emulsion, and then transferred into a

high pressure homogenizer. The emulsification was performed at 20,000 psi while recycling the
emulsion. The resulting system was transferred into a Rotavap, and the solvent was rapidly
removed at 40 °C at reduced pressure (40 mm of Hg). The dispersion was serially filtered. The

size of the 0.22 pum filtered fonmulation was 166 nm (Z,,, Malvern Zetasizer).

Example 1-O
[6274] This example demonstrates the preparation of a pharmaceutical composition
comprising rapamycin and albumin in which the rapamycin concentration was 4.0 mg/mL in the
emulsion and the formulation was made on a 20 mL scale. Rapamycin (80 mg) was dissolved in
0.8 mL of chloroform/ethanol. The solution was then added into 19.2 mL of a human serum

albumin solution (3 % w/v). The mixture was homogenized for 5 minutes at 10,000 rpm (Vitris

101



WO 2008/109163PCT/US2008/003096 the invention (e.g., nanoparticles comprising rapamycin and a
carrier protein such as albumin) or DMSO control for 24, 48 and 72 hours. Cells are then washed with
phosphate buffered saline (PBS), fixed with 70% ethanol, and treated with RNAse (Sigma). Cells are
next stainedV#tHBYaHIEtEm iodide (PI, 5 pg/mL), and the cell cycle profileBs HERPHFHEWUsing the M
software on an Epics flow cytometer (Coulter Immunology, Hialeah, Fla.). Example 1I: Other MM Cell
Activity Assays for Cells Treated with Nab-rapamycin 102981 Nanoparticle composition of the invention

(e.g., natopagiEscomiriSiagrapdhyLin erddractomeaprods subioas @b deinraseredinthdr
assesseq,hy oIher ACHiVIRG ASF9YS FREWRILBGEACH KAt FXATIEs Qegavﬂ%el%ﬂn@%awﬁ@%ﬁ

. ik -
anti-MM a(t:éhv?tles of nanoparticle composition of the invention may be assessed using, but not limited

to, cell cyratisieniliRbeysetipmuairmare wraslpirs itg o Bawmmcod breaslvapoptstanigbteins by
Western lating. f£58ple A2hc&fiaet Qb Nab-rapamyen ondHipani SN Sallsiimyinae102 98N this

example, the effect of nancﬁéa?rticle composition of the invention (e.g,, nanoparticles comprising

rapamyciand B8 er prSltsred ferudatipnngs PO M ﬁ@eﬁ’@%ﬁﬁ%ﬁ%ﬁ%% assessed. Mice are
inoculated subcutaneously into the right flank with 3x107 MM cells in 100 mL of RPMI 1640, together
with 100 pL matrigel basement membrane matrix (Becton Dickinson, Bedford, Mass.). On day 6 post
injection, mice Mﬁ%’éfg idd into two treatment groups receiving a nanoparticle composition of the
invention{(eX§] nancfiistinles pleriprsingriapaheymicp aadan cdra phproteuscdlivasmlbitinin) or into a

control group. Treatment with a oparticle composition of the invention is then intravenau
iSRG SR O A A R SR s g e AL D Gl ER e
albumin atradeseatel/dledba utrgitay withradh meaitiesinweeldy Ratreido f0amgeeks didseldoding

volume i ke Srlipes MERHISMANIS AL AR longRsh ARG 8L N dAmMEIE R Al performed

twice per week to estimate the tumor volume. Animals are sacrificed when their tumor reached 2 cm or

when theathizeibsebienriobibvrid. Shevhiahis eved iatedzkoreth@fitsnimyes RGP thieatioiEistil death.
Example} 28 ELiect &fouabr@ﬂpew.f@% SERaN MM LR GaYS i (ARG thisxrmnigo the effect
W

of Nab-rapamycin on MMIS cell growth'in vivo was assessed. Mice were inoculated subcutaneously

into the ritjak PEFRURRCINR 2 ZRIMTS eBmsificatiohitasPREVINAGAZ A et RE Whtls 150D I&HEfigel
basemeniyhaRrang PallinBeston was transferred into a Rotavap, and the solvent was rapidly

removed at 40 °C at reduced pressure (40 mm of Hg). The dispersion was serially filtered. The

size of the 0.22 pum filtered formulation was 81 nm (Z,,, Malvern Zetasizer).

Example 1-Q
[0276] This example demonstrates the preparation of a pharmaceutical composition
comprising rapamycin and albumin. Rapamye¢in (30 mg) was dissolved in 2 ml
chloroform/ethanol, The solution was then added into 27.0 ml of a human serum albumin
solution (3% w/v). The mixture was homogenized for 5 minutes at low RPM (Vitris
homogenizer model Tempest .Q.) in order to form a crude emuision, and then transferred into a
high pressure homogenizer. The emulsification was performed at 9000-40,000 psi while
recycling the emulsion for at least 5 cycles, The resulting system was transferred into a Rotavap,
and the solvent was rapidly removed at 40 °C at reduced pressure (30 mm Hg) for 20-30
minutes. The resulting dispersion was translucent, and the typical average diameter of the
resulting particles was in the range 50-220 nm (Z-average, Malvern Zetasizer). The dispersion
was further lyophilized for 48 hours. The resulting cake was easily reconstituted to the original
dispersion by addition of sterile water or saline. The particle size after reconstitution was the

same as before lyophilization.
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WO 2008/109163PCT/US2008/003096 Dickinson, Bedford, Mass.). On day 6 post injection, mice were
assigned into three treatment groups receiving Nab-rapamycin or into a control group. Animals in the
control group were administered with 0.9% NaC1 solution (i.v.). Animals in the three treatment groups
were adminB@rRAG¥IH Nab-rapamycin at a dose schedule of 20 or 40 md/k Hir&eeH38&\weekly or at
a dose schedule of 30 mg/kg daily for 15 days. The dosing volume was 2 mi/kg. Caliper
measurements of the longest perpendicular tumor diameters were performed twice per week to
estimate W& fimor V6lasiedanihsalcompesisasaiddecwmentineifagmormpasiiedstiahcopiitien the mice
became mprlund B8 SRRMIN GBSO b NEa AFEAIMSN LN RS INAR) BRAR YRR BIghlY

effective against multiple myeloma. Example 13. Cytotoxic activity of Nab-rapamycin in combination
with AbraRaffenrhagama Ari2dqmahibesesHedtclhShaaldbrisr st dhat [hsanerrs BiRsing
xarmple indlseioneiody 3 No L LIS SR BB S IBCLOBGHBRORA. o kiR . No.
2006/0263434, published 11/23/2006). Nude mice were implanted with 106 HT29 cells on their right
flanks. Tr&&fment was initiated once the tumors were palpable and were greater than 100-200 mma3.
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 recejved AbtaxaneIM.at 10 mq g daily.for 5 days, i.p.; Group 3
received TED=t Ty A g R AR T OT 2 Y eERS TR e Group 4 received both
Nab-rapd@sh (40 mig/lgeBinosscire ekiy fordpurapkis, was)datrariibed X anelost (20ging/kgdgaily for 5

days, i.p.). As shawn.in Figurg 4, the tumor ression was greater for the,Ab T us
N rana A A T e B O R U R e e R B i
activity ofrigéderaipaanybin hephiedilel TG (harmasdohsticoetiNemupanmomxerbesafinosgalghm

antitumor - i ([T i N} n I Inaw; aft in
sﬁfé@ﬁéﬂ&‘ﬂ&ﬂéﬁ%@%\@% graminad ysing-4y 39 h@%ﬂ%ﬁeﬁl g8 rﬁ%{%ﬁ%ﬁ?%@&&

mice. Male athymic mice (3 per group) were implanted with 106 H Is on flanks and

allowed teAGHIfs (BeIeCOlReHS! ATHer fidesingr aseirmradamsbdnsagmithsérleving EmeopAso at 2

mL/kg or d\ab; fapamycdi 8t 1ase ievel of 40 motkhndthsan e crings waskibs sehedulayaridyyeeks at
a dosing volume of 5 mL/kg. Tumor growth data were analyzed by ANOVA. [0303]Nab-rapamycin

significarfyapriBhed i vi or growth for HT29 tumors, achieving a tumor growth inhibition of
78.9% agaawtithe HYAQdpnaysanogy ali{ioxi0 4Qbe WiDe200844 091808 R H/ASPHQBMA03006GIule.

No changes in blood chemistry or CBC were observed. No hypercholesterolemia and

hypertriglyceridemia were observed. As illustrated in Figures 1 and 2C, Nab-rapamycin
exhibited linear pharmacokinetics with respect to dose and rapid extravascular distribution as
demonstrated by large Vss and Vz. The Cmax and AUCinf of Nab-rapamycin were dose
proportional (Figures 2A and 2B, respectively).

[0280] If desired, other compositions of the invention (e.g., compositions that contain
rapamycin derivatives or carrier proteins other than human serem albumin) can be tested in these

assays for toxicity and pharmacokinetics.

Example 2B: Toxicologv and Pharmacokinetic Studies of Nab-rapamycin

{0281} The overall toxicity of Nab-rapamycin was determined in a dose ranging study in
Sprague Dawley rats. Nab-rapamycin was intravenously administered at 0, 20, 40, 90, 120, and
180 mg/kg on a q4dx3 schedule on days 1, 5, and 9 (n=20). Nab-rapamycin was well tolerated at
dose levels up to 90 mg/kg (540 mg/m?) on a g4dx3 schedule. There was 20% and 100%
mortality among the highest doses of 120 mg/kg and 180 mg/kg. No hypercholesterolemia and
hypertriglyceridemia were observed.

[06282] The pharmacokinetics of Nab-rapamycin was also investigated in Sprague Dawley
rats at dose levels of 1 (N=5), 15 (N=4), 30 (N=3), and 45 mg/kg (N=4). Blood samples were
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versus control, ANOVA; Figure 5A). A -9.2% weight loss was observed in the mice from Nabrapamycin
at 40 mg/kg (Figure 5B). Example 15. Cytotoxic activity of Nab-ranamvcin against HCT-116 (human
colon carcinoma) tumor xenograft. [0304]The antitumor activity of Nab-rapamycin was examined
using HCT-M8 HUHEAEDSIon carcinoma xenograft in mice. HCT-116 tumdrs WEF A INRted
subcutaneously into the right flanks of male athymic nude mice (10 per group) and allowed to grow to
100-221 mm3. The mice were then intravenously administered with either saline or Nab-rapamycin at
a dose |ev@lasfetDpmioy ko) duitin g (Huetidih esdpesitostiged uhe folldwimekmatpaidosingydliiie 39 10
mL/kg. Tumo, data, were lyzed hy, VA,{0305 lg{ﬁl?[ mycin si /iti'ca ly inhibited in
vt A R oA
HCT-116utingdr&@dgraft (p< 0.0001 versus control, ANOVA; Figure 6A). A -9.7% weight loss was

observed e mica ipaLNARARATNEI: AL AR WIS S AIRIAE B kT g ess for

the control group (Figure éBf) Claims What is claimed is: 1. Use of a composition comprising
nanopart%es%&é%vpﬂg FApAPATRTAI B WPE SeRs PP i aRRindea dtlse of alhreBlc &f¥abfor treating
cancer in.grhingiyidual P es aRshR GARRPSIIONdS-RIHeRdN FRMRINANIQR WIth.8 1I8gaRRGANSRPY
comprising administering one other therapeutic agent selected from the group consisting of an
antimeta@%ﬂ‘é@@ﬂ"ﬁ'ﬁ’ﬁ SREPRABAERLCAGENE AR LORYPRE] ¥ GSRHITAHBR M TR RE 46 ?8ﬁ@, % vinca
alkaloid, asprgigasomepnbibied,43 t@paigomerase inhibitor, an AKT kinase inhibitor, a tyrosine kinase
inhibitor, a therapeutic antibody, a p11 Oa-specific inhibitor, an inhibitor of the mTOR pathway, an
agent affecting a signaling pathway involving TORC1, an agent affecting a signaling pathway involving
TORC2, Bndnapidrihibitdsiabihe Btas iy LRink danpgsitiorifor use in a method of treating

eatels

cancer in an individugl, wherein the compesiti n comprises nanoparticles. that comprise rapamycin and
aiburin A hereir toe ADRER A B Ve SRS o ST e B
administedngnons stregthiiapeistic Mie httselested it omplaatef cupcotnsistisly nt@abosinthmeigisolite
agent, a plafiyRRased ﬁ&lﬁ’ﬂéaﬁ(&ﬂ“‘é’@ﬁﬁﬁ%ﬁ% Er&@?(%ﬁ%ﬂ@@d%‘é‘%%‘?o FogngaRAgloid, a

proteasome Inhibitor, a topoisomerase inhi ] kinase inhibitor,"a tyrosine kinase inhibitor, a
therapeuflEGEriBEdYen iprronepdrifdrmmprid sihierities of Mebwirory patrhadpsadexgerit 4dfecting a
signaling Ratyvayinvado g A&Redk @&QSG&%@?@W&%§@Y@HGQWYM@%i&%@b’%@l@%@ﬁﬁ%r&nd an

inhibitor of the PI3K/Akt pathway. 3. The use or composition of claim 1 or 2, wherein the inhibitor of
the PI3k/AIVBaIHAY FEeAMMREREY SN inase, Akt, PDK1, RAPTOR (regulatory associated protein
of MTOR)FBC L (tukeroupaaiRiasiasapRiex i cilrGdaRdibh {phespbatase-and terRasen homolog),
cyclin D, HIFI, HIF2, Glutl, J , and c-Myc, RFIEB, Rictor, S6K, 4EBP1, cCAMP, PK, GI3L, IRS,
1P, PIRE RGBSR e hE VR BRI Qb versus contro, SNV

Figure 3A). No significant weight loss was observed in the mice from Nab-rapamycin at 40

mg/kg (Figure 3B). Thus, Nab-rapamycin was well tolerated even at the highest dose of 180
mg/kg with a q4dx3 schedule, showed linear pharmacokinetics, and was highly effective against
a breast cancer model in vivo.

[0286] If desired, other compositions of the invention (e.g., compositions that contain
rapamycin derivatives or carrier proteins other than human serum albumin) can be tested in this

animal model to determine their ability to treat breast cancer in vivo.

Example 4: Use of Human Clinical Trials to Determine the Ability of Compositions of the
Invention to Treat, Stabilize, Prevent. and/or Delay Cancer

[6287] If desired, any of the compositions described herein can also be tested in humans to
determine the ability of the compositions to treat, stabilize, prevent and/or delay cancer (e.g.,

breast cancer). Standard methods can be used for these clinical trials.
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4. The use or composition of claim 1 or 2, wherein the one other therapeutic agent is selected from the
group consisting of perifosine, erlotinib, and doxorubicin. 5. The use or composition of claim 1 or 2,
wherein the one other therapeutic agent is an AKT kinase inhibitor. 6. The use or composition of
claim 5, whet QT I RRS kinase inhibitor is perifosine. 7. The use or con%%gfﬁ%%ﬂgfog?zﬁ%ﬁ 1 or 2,
wherein the one other therapeutic agent is a tyrosine kinase inhibitor. 8. The use or composition of
claim 7, wherein the tyrosine kinase inhibitor is erlotinib. 9. The use or composition of claim 1 or 2,
wherein {i288he othbr therapeaitieragenhid sstbpoisdmerdselihhibitgectd,Gublesta satbreaneapasition of
claim 9, wherein the topoisomerase inhibitar,i (ilﬁj rubicip, |l Siti claim 1 or 2,
wherein TS Sas SRS oL TIECoR LNRLe RO NG ol Ul SO RE BN Y
compositidarabidininptermadakioititscanthithicomet oy PG R Nhafed Ay o MHIBRDTYOMORC?2. 13. The

use or C%&%M@%@i&ﬂmﬁﬂcﬁg%ﬁmﬁﬁa&%é@g% giheriberaneitic agent it spiaaiRehiEm the group

consisting of adriamycin, colChicine, cyclophgsphamide, actinomycin; bleomycin, daunorubicin,

doxorubiésiivagirahersohEcimpbant YANUBEAR, AfAHbREXSRMPRIGICIREGRE INNfaERIT 58N bedrsStatin,
carmusting4BE e Meibybie it GisRialineetopasitkl intgterensrhelpRiatiasanttdenvatves

thereof, phenesterine, topetecan, vinblastine, vincristine, tamoxifen, piposulfan, nab-5404, nab-5800,
nab-5802! HifYeEARP RIS ARG PBBERAS [olesisdeth AHYHAIH & AAEREBIIS Y M relbine,
Doxil, capesitabioenibisTian vasinpaiedcadaatlof eavmeNeeiasta: kanatiod (ard Gersfenieri4. The
e o o b b 20 ST L5 P SRR AR IS 208N 5 A RaREal antbody:

thereof and another treatment for cancer {(e.g., breast cancer) can be compared to that of either

treatment alone.

Example 5: Multiple Myeloma (MM) Cell Lines for Use in Determination of Nagb-rapamycin

[0289] Interleukin-6 (IL-6) and insulin like growth factor-1 (IGF-1) play a key role in the
growth, survival, and drug resistance in multiple myeloma (MM) cells. Furthermore, their
secretion in bone marrow stromal cells (BMSCs) is up-regulated by adherence of MM cells, IL-6
and IGF-1 mediate growth of MM cells via activation of the mitogen-activated protein kinase
(MAPK) and phosphatidylinositol 3’-kinase/Akt kinase (PI3-K/Akt) signaling cascades. Several
studies show that PI3-K/Akt signaling mediates growth, survival, migration and cell cycle
regulation in MM. Activated Akt in turn phosphorylates downstream target molecules, including
forkhead transcription factor (FKHR), glycogen synthase kinase (GSK)-3B, and mammalian
target of rapamycin (mTOR).

[0290] MM cell lines can be used in standard cell-based assays to test the ability of any of
the nanoparticle compositions of the invention (e.g., nanoparticles comprising rapamycin and a
carrier protein such as albumin) to treat MM. The nanoparticle compositions of the invention are
desirable because they may allow rapamycin to be delivered at higher doses with improved
efficacy. '

[0291] For these cell-based assays, RPMI 8226 and U266 human MM cell lines are
obtained from the American Type Culture Collection (ATCC) of Rockville, Md. Patient derived
MM cells are purified from patient BM samples, as described by Y. T. Tai, G. Teoh, Y. Shima,
et al., J. Immunol. Methods 235:11, 2000. Human MM cell lines are cultured in RPMI-1640
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15. Use of a composition comprising nanoparticles that comprise rapamycin and albumin in the
manufacture of a medicament for the treatment of cancer in an individual, wherein the composition to
be administered to the individual has an effective amount of rapamycin at about 54 mqg to about 540

mg. 16. A c%ﬁﬁ&sﬂg?f%mprising nanoparticles that comprise rapamyciﬁ’%W%fl%ﬁf?{%Q%r useina

method of treating cancer in an individual, wherein the composition to be administered to the individual
has an effective amount of rapamycin at about 54 mq to about 540 mg. 113 17. The use or

compositerisr Gigrrehsmiramet L esisnMerisap@iRECE Yo SEbbaving srE M RS BRGLling of
bladder qaneghRiiple Ry eINs Raee Alisaarcen remni oalL Gisinamanarostatgeancer, lung

cancer, melanoma, breast cancer, brain cancer, ovarian cancer, lymphoma, lymphoid neoplasm,
myelomaSTEBIREHET K eTgON MR SRS 5 e AACa Pco nEHOR(A: At SATEBMA. 18, The

use or compesitian ofEMBoneaf slaarsdliiben wheran tfavanealcigsadecttich irhvalthe dnaup onsisting
of HER2+ breast cancer, chroni el qus leukemia, oyarian cer, etrial r,
sarcomaggﬁﬁ@ﬁ%%%r@eﬁ}gﬁf%iE%X&%%Ighad He Kna?ﬁe ﬁ%ﬁdf%%ﬁﬁz .%lgruasné Etc;il;(‘%e()mposition
of claim KaphnndrehdhaNaansends Siaddea Ganeess, 208T HeelisarercobmpodsititsCoNdasmaddifiederein
the cancey is pancreatic cancer. 21T Qr composition o one ofclaims 1- hergin the
cancer is?{) gjsg%cgcy %%rhaac. 5‘5.1%%3?5@ %%%15%%8}5?%@@ o%ia%iarﬁ 17, \A}ﬁ%r%é?h t @é%igfw%aé%r%rﬁfﬁ%e
myelomave2G:iththekid mlwmﬁmlampuwhmm%m@r%wm. 24. The use
or ComPARUIARIALS A B A9 RIEAR CRAGABERNIREIR RGRING IR By sRRY/Or POR

negat
rapamycin and a carrier protein (such as albumin) are diluted in culture medium to

concentrations ranging, e.g., from 0.01 to 100 pM.

Example 6: Panel of Drug-Resistant MM Cell Lines and Primary MM Tumor Cells for Use in

Determination of Nab-rapamycin Activity
[0292] Effectiveness of the nanoparticle compositions of the invention may further be

evaluated in drug resistant cell lines. The use of drug resistant cells facilitates the determination
of potential cancer patient subpopulations that may be effectively treated by the use of the
nanoparticle compositions of the invention. The activity of any of the nanoparticle compositions
of the invention (e.g., nanoparticles comprising rapamycin and a carrier protein such as albumin)
can be evaluated in a panel of drug-sensitive and drug-resistant human MM cell lines using
standard methods. Exemplary cell lines include a dexamethasone (Dex)-sensitive MM-18 cell
line, a Dex-resistant MM-1R cell line; the chémo-sensitive parental MM cell line RPMI-8226/S,
and its chemo-resistant sublines RPMI-8226/Dox40 (doxorubicin-resistant), RPMI-8226/MR20
(mitoxantrone-resistant), and RPMI-8226/LRS (melphalan-resistant) cells; MM-18-TR15 isa
TRAIL/Apo2L-resistant subline; MM-SAR-1 (also referred to as MM-SA-1) cells that are
primary MM tumor cells from a patient resistant to the proteasome inhibitor bortezomib (PS-
341) (cells maintained in vitro resistance to PS-341);0CI-My-5 celis; S6B45 cells; ARD; ARK;
ARP-1; OPM-1; OPM-6; K620; LP-1; U266; and NCI-H929 cells. All cells are cultured in
RPMI 1640 medium (Life Technologies, Grand Island, NY) supplemented with 10% fetal
bovine serum, L-glutamine, penicillin, and streptomycin (Life Technologies).

[6293] Primary MM tumor cells additionally may be isolated from bone marrow (BM)

aspirates of patients, who are resistant to conventional (steroid- and cytotoxic chemotherapy-
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25. The use or composition of claim 1-14 and 17-24, wherein the composition to be administered to
the individual has an effective amount of rapamycin at about 54 mg to about 540 mg. 26. The use or
composition of claim 15, 16 or 25, wherein the composition to be administered to the individual has an
effective amBsht¥pidptihycin at about 54 mg to about 175 mg. 27. The RsEB2E8HipH S ion of any
one of the preceding claims, wherein the composition to be administered to the individual has an
effective amount of rapamycin at about 25mg/m2to about 100mg/m2. 28. The use or composition of
any one dfatied)pratodiraretaniiy datrdopid tnsi dfbVimgeitsiamahaislemdg bumricaeonT ehiikior).

compositigRl Qf Q% AL RIS AEREIN SIS URS HIREIEINHHG BYELARS JIRMAIRILIJNG RRRARARIE!eS in
the composition is no greatér than about 200 nm. 30. The use or composition of claim 29, wherein the
average diameter of the nanoparticles comprising rapamycin is no greater than about 100nm. 31. The

use or composition of any one of the preceding claims, wherein the nanoparticles comprising

a3 E a " " v & H Of
any one GfithenpreeedingGlaims, wherein the composition is to be administered via an intravenous,

intraarterial, intraperiggneal, intravesicyl ubgcutaneous, intrathecal, intrapulmonary, intramuscular,
ntratrach 4 Miraoc HF FAEHBR B H o AR ROV S GRAUCEH SHRE LD & EOMA BBt Bl i
33, whermmafﬁmgﬁmsﬁmmsi&é)ﬂe&m&ﬂmm@aiamhnm@mrﬁu@h&&:aﬁhﬁ. m_selgr
compositign of 9848, 33; WREPI1 JerRarReR P i e be AUD s SreR VR AR BV SH LA

patients eventually relapse when they receive treatment based on administration of

glucocorticoids and/or cytotoxic chemotherapy. Therefore, any of the nanoparticle compositions
of the invention (e.g., nanoparticles comprising rapamycin and a carrier protein such as albumin)
can be tested to determine whether they overcome the molecular sequelae of the interaction of
BMSCs with MM cells and achieve anti-MM activity in this context. In particular, an in vitro
co-culture assay is performed using MM cells with BMSCs as previously described. BMSCs are
grown on 24-well plates to confluency. Following washings with serum-free medium, primary
tumor cells (greater than about 95% purity in CD138+ cells) isolated from MM patients are
added to BMSC-coated or control wells as described previously (Uchiyama H. et al., Blood
1993, 82, 3712-3720; Mitsiades N. et al., Blood 2003, 101, 4055-4062) and incubated for 48
hours in the presence or absence of a nanoparticle composition of the invention, such as nab-
rapémycin. Flow cytometric analysis is performed to detect the CD138+ population of viable
MM cells and the effect of the nanoparticle composition on MM cell viability is expressed as a

percent of viable cells in comparison to the respective vehicle-treated cultures.

Example 8: MTT Calorimetric Survival Assay of MM Tissue Culture Cells Treated with Nab-

rapamyein

[0295] In this example, the effect of nanoparticle composition of the invention (e.g.,
nanoparticles comprising rapamycin and a carrier protein such as albumin) on cell viability and
survival is assessed. Cell survival is examined using a 3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium bromide (MTT; Sigma Chemical, St Louis, Mo.) colorimetric assay, as
previously described (Mitsiades C. S. et al., Blood 2001, 98, 795-804; Mitsiades N. et al., PNAS
2002, 99, 14374-14379; Mitsiades N. et al., Blood 2003, 101, 2377-2380). Briefly, cells are
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36. The use or composition of any one of the preceding claims, wherein the individual is human. 37. A
unit dosage form for treatment of cancer comprising (a) nanoparticles that comprise albumin and
rapamycin, wherein the amount of the rapamycin in the unit dosage form is in the range of about 54
mg to about*$2344%4Hd (b) a pharmaceutically acceptable carrier. 38. THel(Hit¥E8%&HESorm of claim
37, wherein the amount of rapamycin in the composition is in the range of about 54 mg to about 175
mg. 39. The unit dosage form of claim 37 or 38, wherein the albumin is human serum albumin. 40.
The unit plkamig’a f@rwedk plateome70f claify373Biemd Bothwpersincthel AvEratptad omaresaofuthe

nanopareles 015 SRURSRIIGD I MOAREISLANANNAN NI The ! dsgefau of dlaim

40, wher |nt e averag dlameter ofen nopartl omprising rapamycin 1S no greater than about
100 nm. cAnpTiseg rpdosayeafol masfagnporieio fethipabraond at Whelrepnepretatianp pafid RS ¥dmprising

rapamycig At e HNRIAEn A8 IR N ARSRAR JPERRTRAMARNE Qélfé%&'é‘ﬁéﬁb%‘%eézm\{\fh?re'n the

nanoparticles comlprlse ragam ycin coated with albumin. 44. The unit dosage form of any one of claims

37 to 43, ieleM IHefont ks b Yo -id soikwe tbiserranard JehdNifIS 4461, vol/volyis then

added under vigorous pipetting to dissolve the formazan crystals. Dye absorbance (A) in viable
cells is measured at 570 nm, with 630 nm as a reference wavelength. Cell viability is estimated
as a percentage of the value of untreated controls. Experiments are typically repeated at least 3

times, and each experimental condition is typically repeated at least in triplicate wells in each

experiment. Data is reported are average values +/-SD of representative experiments.

Example 9: Proliferation of MM Cells Treated with Nab-rapamyein

[0296] In this example, the effect of nanoparticle composition of the invention (e.g.,
nanoparticles comprising rapamycin and a carrier protein such as albumin) on cell proliferation
and viability is assessed. For proliferation and cell viability assays, MM cells are first starved for
12 hours in RPMI-1640 media containing 10% fetal bovine serum, and then plated into 96-well
microtiter plates (Costar, Cambridge, Mass.), in the presence of a nanoparticle composition of
the invention (e.g., nanoparticles comprising rapamycin and a carrier protein such as albumin) or
DMSO control. Proliferation is measured by the incorporation of *H -thymidine (NEN Products,
Boston, Mass.). Specifically, cells are pulsed with *H -thymidine (0.5 .muck/well) for the last 6
hours of 48 hour cultures, harvested onto glass filters with an automatic cell harvester
(Cambridge Technology, Cambridge, Mass.), and counted using a LKB Betaplate scintillation
counter (Wallac, Gaithersburg, Md.). Measurement of cell viability is performed colorimetrically
using a MTS assay, utilizing the CellTiter96 One Solution Reagent (Promega, Madison, Wis.).
Cells are exposed to the MTS for the last 2 hours of 48 hour cultures, and absorbance is
measured using an ELISA plate reader (Molecular Devices Corp., Sunnyvale, Calif.) at OD of
570 nm.

Example 10: Cell Cvele Analysis of MM Tissue Culture Cells Treated with Nab-rapamvcin

[0297] In this example, the effect of nanoparticle composition of the invention (e.g.,
nanoparticles comprising rapamycin and a carrier protein such as albumin) on cell cycle is

assessed. MM cells (1x106 cells) are cultured in the presence of a nanoparticle composition of
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45. The unit dosage form of any one of claims 37 to 43, wherein the unit dosage form is suitable for
intravesicular administration. 46. A kit comprising (a) a composition comprising nanoparticles that
comprise albumin and rapamycin” and (b) instructions for using an effective amount of the composition
for treating CHHGAP8IHEREIN the effective amount of rapamycin in the comBE3HEHIS/ A range of
about 54 mg to about 540 mg. 47. A kit comprising (a) a compaosition comprising nanoparticles that
comprise rapamycin and albumin and (b) instructions for using an effective amount of the composition
in combirtktiorvenifhrofzer o terotretmpauticrpgentforrtaenting aec ermivh reini the:dnes ethemihgrapeutic
agent is saleeted iron fﬁ&ezgf %%ﬁ&’%‘%%ﬂ%.%&'i& %‘Iﬁ%‘%ﬁﬁ&w i %ﬁé}%‘%i TR Agent, an

alkylating agent, an anthracycline antibiofic, a vinca alkaloid, a proteaSom itor, a topoisomerase

inhibitor, GBAK fideduish Tofiitbrnalipetireateh 288 iRMDite (Sieme)dpellricrantpodyinadwttoa-specific
inhibitor, ﬁlaf;iEH?JDH%&MPHTSTM%EQWM@&EQ%@&@%@E@Q BIgRAINORAUPWRNWNHIRG TORCL,

an agent affecting a signaling pathway involving TORC2, and an inhibitor of the 1)13K/Akt pathway.
48. The IéilM&%W?M%Pﬁ%@é&%@%@ﬂn%lﬂ%@r%lﬁamycin in the composition is in the
range of about 54 mg to about 540 mg. 49. The kit of claim 46 or 48, wherein the effective amount of
the rapamycin in the compasition is in the range of about 54 mg to about 175 mg. 50. The kit of any
one of cl&rdinie Qther M Call Actiary Assays for. Cells Lreated w 5 of claims 46 to
49, wher¢indBe cantRhip gl eatigeaficaror e hekitolapy snepltlainsAstahl, wherein the
albumin is human serum albumin, .53. The kil(%)Of any one oéclﬁims 46 to 52, wherein the average
diameter 8P #E HAABD A G iR L SHIB S AT Y NG B ST IR SIS0 MR &4 K%Y claim
53, wher&nmtheiaveragetdinareteplef themaleoplartiotedgomprisingtidydmpcin ik nof greatertican about
100 nm.

composition of the invention may be assessed using, but not limited to, cell cycle profiling by

caspases/PARP cleavage and quantification of anti-apoptotic proteins by Western blotting.

Example 12A: Effect of Nab-rapamycin on Human MM Cells in vivo
[0299] In this example, the effect of nanoparticle composition of the invention (e.g.,

nanoparticles comprising rapamycin and a carrier protein such as albumin) on MM cell growth
in vivo is assessed. Mice are inoculated subcutaneously into the right flank with 3x107 MM cells
in 100 mL of RPMI 1640, together with 100 uL matrigel basement membrane matrix (Becton
Dickinson, Bedford, Mass.). On day 6 post injection, mice are assigned into two treatment
groups receiving a nanoparticle composition of the invention (e.g., nanoparticles comprising
rapamycin and a carrier protein such as albumin) or into a control group. Treatment with a
nanoparticle composition of the invention is then intravenously administered either saline or
nanoparticles comprising rapamycin and a carrier protein such as albumin at a dose level of 40
mg/kg with a three times weekly schedule for 4 weeks. The dosing volume is 2 mi/kg. Caliper
measurements of the longest perpendicular tumor diameters are performed twice per week to
estimate the tumor volume. Animals are sacrificed when their tumor reached 2 cm or when the

mice become moribund, Survival is evaluated from the first day of tumor injection until death.

Example 12B: Effect of Nab-rapamycin on Human MMI1S Cells in vivo

{0300} [n this example, the effect of Nagb-rapamycin on MM1S cell growth in vivo was
assessed. Mice were inoculated subcutaneously into the right flank with 3 x 107 MMIS cells in

100 mL of RPMI 1640, together with 100 uL matrige! basement membrane matrix (Becton

109



55. The kit of any one of claims 46 to 54, wherein the nanoparticles comprising rapamycin are sterile
filterable. 56. The kit of any one of claims 46 to 55, wherein the composition comprises nanoparticles
comprising rapamycin coated with albumin. 57. The kit of any one of claims 46 to 56, wherein the
nanoparticle® @R8It for intravenous administration. 58. The kit of aRf BHEBIHATHS 46 to 56,
wherein the composition is suitable for intravesicular administration.

Dickinson, Bedford, Mass.}. On day 6 post injection, mice were assigned into three treatment
groups receiving Nab-rapamycin or into a control group. Animals in the control group were
administered with 0.9% NaCl solution (i.v.). Animals in the three treatment groups were
administered with Nab-rapamycin at a dose schedule of 20 or 40 mg/kg three times weekly or at
a dose schedule of 30 mg/kg daily for 15 days. The dosing volume was 2 ml/kg. Caliper
measurements of the longest perpendicular tumor diameters were performed twice per week to
estimate the tumor volume. Animals were sacrificed when their tumor reached 2 cm or when the
mice became moribund. As shown in Figure 7, in all three treatment groups, Nab-rapamycin was

highly effective against multiple myeloma.

Exarnple 13. Cytotoxic activity of Nab-rapamvcin in combination with Abraxane™ against

HT29 (human colon carcinoma) tumor xenograft.

[0301] The following example is disclosed in U.S.S.N. 11/359,286, which was filed
02/21/2006 (i.e., U.S. Pat. Pub. No. 2006/0263434, published 11/23/2006). Nude mice were
implanted with 10® HT29 cells on their right flanks. Treatment was initiated once the tumors
were palpable and were greater than 100-200 mm’. The mice were randomly sorted into 4
groups {n= 8 per group). Group ! received saline 3 times weekly for 4 weeks, i.v.; Group 2
received Abraxane™ at 10 mg/kg, dz;tily for 5 days, 1.p.; Group 3 received Nab-rapamycin at 40
mg/kg, 3 times weekly for 4 weeks, 1.v.; and Group 4 received both Nab-rapamycin (40 mg/kg, 3
times weekly for 4 weeks, i.v.) and Abraxane™ (10 mg/kg, daily for 5 days, i.p.). As shown in
Figure 4, the tumor suppression was greater for the Abraxane™ plus Nab-rapamycin

combination therapy than for either single therapy group.

Example 14. Cytotoxic activity of Nab-rapamycin against HT29 (human colon carcinoma) tumaor
xenograft.

[0302] The antitumnor activity of Nab-rapamycin was examined using HT29 human colon
carcinoma xenograft in mice. Male athymic mice (3 per group) were implanted with 106 HT29
cells on their right flanks and allowed to grow to ~100 mm”. The mice were then intravenously
administered with either DMSO at 2 mL/kg or Nab-rapamycin at a dose level of 40 mg/kg with a
three times weekly schedule for 4 weeks at a dosing volume of 5 mL/kg. Tumor growth data
were analyzed by ANOVA.

[0303] Nab-rapamycin significantly inhibited in vivo tumor growth for HT29 tumors,
achieving a tumor growth inhibition of 78.9% against the HT29 tumor xenograft (p= 0.005
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versus control, ANOVA; Figure 5A). A -9.2% weight loss was observed in the mice from Nab-
rapamycin at 40 mg/kg (Figure 5B).

Example 15. Cytotoxic activity of Nab-rapamycin against HCT-116 (human colon carcinoma)
tumor xenograft.

[0304] The antitumor activity of Nab-rapamycin was examined using HCT-116 human
colon carcinoma xenograft in mice. HCT-116 tumors were implanted subcutaneously into the
right flanks of male athymic nude mice (10 per group) and allowed to grow to 100-221 mm’.
The mice were then intravenously administered with either saline or Nab-rapamycin at a dose
level of 40 mg/kg with a three times weekly schedule for 4 weeks at a dosing volume of 10
mE/kg. Tumor growth data were analyzed by ANOVA.,

[0305] Nab-rapamycin significantly inhibited in vivo tumor growth for HCT-116 tumors,
achieving a tumor growth inhibition of 71% against the HCT-116 tumor xenograft (p< 0.0001
versus control, ANOVA,; Figure 6A). A -9.7% weight loss was observed in the mice from Nab-
rapamycin at 40 mg/kg, which is similar to the -10.7% weight loss for the control group (Figure
6B).
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Claims
What is claimed is:

I.  Use of a composition comprising nanoparticles that comprise rapamycin and alburmin
in the manufacture of a medicament for treating cancer in an individual, wherein the
composition is for use in combination with a second therapy comprising administering one
other therapeutic agent selected from the group consisting of an antimetabolite agent, a
platinum-based agent, an alkylating agent, an anthracycline antibiotic, a vinca alkaloid, a
proteasome inhibitor, a topoisomerase inhibitor, an AKT kinase inhibitor, a tyrosine kinase
inhibitor, a therapeutic antibody, a pl10a-specific inhibitor, an inhibitor of the mTOR
pathway, an agent affecting a signaling pathway invblving TORCI, an agent affecting a
signaling pathway involving TORC2, and an inhibitor of the PI3K/Akt pathway.

2. A composition for use in a method of treating cancer in an individual, wherein the
composition comprises nanoparticles that comprise rapamyein and albumin and wherein
the composition is for use in combination with a second therapy comprising administering
one other therapeutic agent selected from the group consisting of an antimetabolite agent, a
platinum-based agent, an alkylating agent, an anthracycline antibiotic, a vinca alkajoid, a
proteasome inhibitor, a topoisomerase inhibitor, an AKT kinase inhibitor, a tyrosine kinase
inhibitor, a therapeutic antibody, a p110u-specific inhibitor, an inhibitor of the mTOR
pathway, an agent affecting a signaling pathway involving TORCI, an agent affecting a
signaling pathway involving TORC2, and an inhibitor of the PI3K/Akt pathway.

3.  The use or composition of claim 1 or 2, wherein the inhibitor of the PI3k/Akt pathway
is an inhibitor of P13 kinase, Akt, PDK1, RAPTOR {regulatory associated protein of
mTOR}, TSCI (tuberous sclerosis complex 1), TSC2, PTEN (phosphatase and tenesin
homolog), cyclin D, HIF1, HIF2, Glutl, LAT1, and ¢-Myc, RHEB, Rictor, S6K, 4EBPI,
¢cAMP, cAMPK, GPL, IRS, PIP2, PIP3, Rho, Ras, Abl, PKC, eIF4E, PDGFR, VEGFR, and
VHL.

4. The use or composition of claim 1 or 2, wherein the one other therapeutic agent is

selected from the group consisting of perifosine, erlotinib, and doxorubicin,

5. The use or composition of claim 1 or 2, wherein the one other therapeutic agent is an
AKT kinase inhibitor.
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6. The use or composition of claim 5, wherein the AKT kinase inhibitor is perifosine.

7. The use or composition of claim 1 or 2, wherein the one other therapeutic agent is a tyrosine

kinase inhibitor.

8. The use or composition of ciaim 7, wherein the tyrosine kinase inhibitor is erlotinib.

9. The use or composition of claim 1 or 2, wherein the one other therapeutic agent is a

topoisomerase inhibitor.

10. The use or composition of claim 9, wherein the topoisomerase inhibitor is doxorubicin,

11. The use or composition of ciaim 1 or 2, wherein the one other therapeutic agent is an inhibitor of

the mTOR pathway.

12. The use or composition of claim 11, wherein the inhibitor of the mTOR pathway is an inhibitor
of mTORCI.

13, The use or composition of clairh 1 or 2, wherein the one other therapeutic agent is selected from
the group consisting of adriamyecin, colchicine, cyclophosphamide, actinomycin, bleomyein,
daunorubicin, doxorubicin, epirubicin, mitomyein, valrubicin, methotrexate, mijoxantrone,
fiuorouracil, carboplatin, carmustine (BCNU), methyl CCNU, cisplatin, etoposide, interferons,
camptothecin and derivatives thereof, phenesierine, fopetecan, vinblastine, vincristine, tamoxifen,
piposulfan, nab-5404, nab-5800, nab-3801, Irinotecan, HKP (Hunter Kiiler Peptide), Ortataxel,
gemcitabine, Herceptin, vinoreibine, Doxil, capecitabine, Alimta, Avastin, Velcade, Tarceva,

Neulasta, Lapatinib, and Sorafenib.

14, The use or composition of claim 1 or 2, wherein the one other therapeutic agent is a therapeutic

antibody.

15. Use of a composition comprising nanoparticles that comprise rapamycin and ajbumin in the
manufacture of a medicament for the treatment of cancer in an individual, wherein the composition to
be administered to the individual has an effective amount of rapamycin at about 54 mg to about 540

mg.

16. A composition comprising nanoparticles that comprise rapamycin and albumin, for usein 2
‘method of treating cancer in'an individual, wherein the composition to be administered to the
individual has an effective amount of rapamycin at sbout 34 mg to about 540 mg.
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17. The use or composition of any one of claims 1-16, wherein the cancer is
selected from the group consisting of bladder cancer, multiple myeiéma, pancreatic
cancer, renal cell carcinoma, prostate cancer, lung cancer, melanoma, breast cancer,
brain cancer, ovarian cancer, lymphoma, lymphoid neoplasm, myeloma, leukemia,

neuroendocrine cancer, thyroid cancer, mesothelioma;-and sarcoma.

18. The use or composition of any one of claims 1-16, wherein fhe cancer is
selected from the group consisting of HER2+ breast cancer, chronic myelogenous
leukemia, ovarian cancer, endometrial cancer, sarcoma, squamous cell carcinoma of

head and neck, and thyroid‘ cancer.

19. The use or composition of claim 17, wherein the cgncer 1s bladder cancer.
20. The use or composition of claim 17, wherein the cancer is pancreatic cancer.
21. The use or composition of any one of claims 1-16, wherein the cancer is
plasmacytoma.

22. The use or composition of claim 17, wherein the cancer is multiple myeloma.
23. The use or composition of claim 17, wherein the cancer is breast cancer.

24. The use or composition of claim 23, wherein the breast cancer is HER2 negative,
ER negative, and/or PgR negative.

25. The use or composition of claim 1-14 and 17-24, wherein the composition to be
administered to the individual has an effective amount of rapamycin at about 54 mg
to about 540 mg.

26. The use or composition of claim 15, 16 or 25, wherein the composition to be

administered to the individual has an effective amount of rapamycin at about 54 mg
to about 175 mg.
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27. The use or composition of any one of the preceding claims, wherein the composition to
be administered to the individual has an effective amount of rapamycin at about 25mg/m° to
about 100mg/m”.

28. The use or composition of any one of the preceding claims,. wherein the albumin is

human serum albumin.

29. The use or composition of any one of the preceding claims, wherein the average

diameter of the nanoparticles in the composition is no greater than about 200 nm.

comprising rapamycin is no greater than about 100nm.

31. The use or composition of any one of the preceding claims, wherein the nanoparticles

comprising rapamycin are sterile filterable.

32. The use or composition of any one of the preceding claims, wherein the nanoparticles

comprise rapamycin coated with albumin.

33. The use or composition of any one of the preceding claims, wherein the composition is
to be administered via an intravenous, intraarterial, intraperitoneal, intravesicular,
subcutaneous, intrathecal, intrapulmonary, intramuscular, intratrachea), intraocular,

transdermal, oral, or inhalation route.

34. The use or composition of claim 33, wherein the composition is to be administered via

an intravenous route.

350 The use or composition of claim 33, wherein the composition is 10 be administered via

an intravesicular route.
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36. The use or composition of any one of the preceding claims, wherein the individual is

human.

37. A unit dosage form for treatment of cancer comprising (a) nanoparticles that comprise

-albumin and rapamycin, wherein the amount of the
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rapamycin in the unit dosage form is in the range of about 54 mg to about 540 mg, and (b)

a pharmaceutically acceptable carrier.

38. The unit dosage form of claim 37, wherein the amount of rapamycin in the

composition is in the range of about 54 mg to about 175 mg.

39. The unit dosage form of claim 37 or 38, wherein the albumin is human serum

albumin.

40. The unit dosage form of any one of claims 37, 38 and 39, wherein the average

diameter of the nanoparticles in the composition is no greater than about 200 nm.

41, The unit dosage form of claim 40, wherein the average diameter of the nanoparticles

comprising rapamycin is no greater than about 100 nm.

42. The unit dosage form of any one of claims 37 to 41, wherein the nanoparticles

comprising rapamycin are sterile filterable.

43, The unit dosage form of any one of claims 37 to 42, wherein the nanoparticles

comprise rapamycin coated with albumin.

44, The unit dosage form of any one of claims 37 to 43, wherein the unit dosage form 1s

suitable for intravenous administration.

45. The unit dosage form of any one of claims 37 to 43, wherein the unit dosage form is

suitable for intravesicular administration.
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46, A kit comprising (a) a composition comprising nanoparticles that comprise
albumin and rapamycin, , and (b) instructions for using an effective amount of the
composition for treating cancer, wherein the effective amount of rapamyciﬁ in the

composition is in the range of about 54 mg to about 540 mg -

47. A kit comprising (a) a composition comprising nanoparticles that comprise
rapamycin and albumin and (b) instructions for using an effective amount of the
composition in combination with one other therapeutic agent for treating'cancer,
wherein the one other therapeutic agent is selected from the group consisting of an
antimetabolite agent, a platinum-based agent, an alkylating agent, an anthracycline
antibiotic, a vinca alkaloid, a proteasome inhibitor, a topoisomerase inhibitor, an
AKT kinase inhibitor, a tyrosine kinase inhibitor, a therapeutic antibody, a p110a-
specific inhibitor, an inhibitor of the mTOR pathway, an agent affecting a signaling
pathway involving TORCI, an agent affecting a signaling pathway involving
TORC2, and an inhibitor of the PI3K/Akt pathway.

48. The kit of claim 47, wherein the effective amount of the rapamycin in the

composition is in the range of about 54 mg to about 540 mg.

49. The kit of claim 46 or 48, wherein the effective amount of the rapamycin in the

composition is in the range of about 54 mg to about 175 mg.
50. The kit of any one of claims 46 to 49, wherein the cancer is bladder cancer,
51. The kit of any one of claims 46 to 49, wherein the cancer is pancreatic cancer.

52. The kit of any one of claims 46 to 51, wherein the albumin is human serum

albumin.
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'53. The kit of any one of claims 46 to 52, wherein the average diameter of the

nanoparticles in the composition is no greater than about 200 nm.

54. The kit of claim 53, wherein the average diameter of the nanoparticles

comprising rapamycin is no greater than about 100 nm.

55. The kit of any one of claims 46 to 54, wherein the nanoparticies comprising

rapamycin are sterile filterable.

36. The kit of any one of claims 46 to 55, wherein the composition comprises

nanoparticles comprising rapantycin coated with albumin.

57. The kit of any one of claims 46 to 56, wherein the nanoparticles are suitable for

Intravenous administration.

38. The kit of any one of claims 46 to 56, wherein the composition is suitable for

intravesicular administration.
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