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anti-cancer agents, to a subject). These and other objects and advantages of the invention, as
well as additional inventive features, will be apparent from the description of the invention

provided herein.
BRIEF SUMMARY OF THE INVENTION

[0004] The invention provides a method of handling a hydrophobic agent, which method
comprises (a) combining in an aqueous solution (i) a hydrophobic agent and (ii) an isolated
peptide that is a structural analog of a transmembrane domain of an integral membrane

protein, wherein one terminus of the peptide has one or more negatively charged residues,



2 and (b) allowing the peptide to self-assenble into
nanoparticles, wherein the nanoparticles conprise the
wddioeds/oisinzsbi ¢ agent. BRI EF DESCRI PTI ON OF THE SEMBRYR007/083772

VIEWs OF THE DRAWNG(S) [0005] Fig. 1 is a graph of
fluorescence em ssion intensity (a.u.) versus
~concentration (ng/m) of panoparticles conprising SEQ
ID NO 1-PEGL1 (represented by circles) or SEQ ID NO
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previolRGT¢ddSRIBEEA/t0 83 Righly hydrophobic peptides (see, €.g., International Patent
Application Publications WO 99/43711 and WO 01/36477 and U.S. Patent 7,105,488).
However, it was surprisingly discovered that, when placed in aqueous solution, peptides
corresponding to the TM domains of integral membrane proteins self-assemble into stable
nanoparticles (micelles).

[0010] The nanoparticles are formed by allowing an isolated peptide that is a structural
analog of a TM domain of an integral membrane protein to self-assemble into nanoparticles.
A “structural analog of TM domain” (herein referred to as a “TM peptide”) refers to a peptide

that is identical or substantially identical to a portion of a TM domain of an integral
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[0013] gygpﬁg%glppﬁh@w&%t{cﬁ icomBibd WiBRAEH FAEHE ShentRich Bs an anti-

cancer agent, which agent is then encompassed within the hydrophobic center of the
nanoparticles. The entrapment of the hydrophobic agents in the nanoparticles allows for the

administration of the hydrophobic agents (e.g., anti-cancer agents), which are usually
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permeability and retention effects. [0014]

Accordingly, the invention is directed to a nmethod of

handl i ng a hydrophobic agént, which nethod conprises

(a) combining in an aqueous solution (i) a hydrophobic
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and prong%%f rrgé f ;gggo of EE %’1 sl%%%gg gﬁbzggﬁ)a%t selr%g‘%lgs suited for, for
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and rangggitherehy pﬁ’{@@@@%ﬁﬂ&fl ey B Pbried o aped T3 about 27

mononfé?imfté‘bg\)g'x' ﬁgﬂ{a}}aropl‘lll@@él@om@ %dﬂ@nggél"yﬁly@ 53 BIQQreQ@i/?e g., 4,

Sul t t'er. Preferabl nanoparticles
5,6,7, |8a9,elQa 18] 2086 £30, 85, @lyanges Shangnf) polaglagmegpremmgag: ysed.

e SESN o G <o 28BS el A28 R we

more ef¥83tiv2RP HWdudidgRBEreg@RMUs chhpared ta PB U tail SoMBmpaBMI lehbth.
nm about 17 nny about 18 nm about 19 nm_about 20

[0017]nm T b@mp@@chﬁpmab@manmumhle dipgter. 3quﬁ¢ﬁblab@emawaﬂlcles

a h f

e N G (e
about Bnradoat &bﬁuhb(ﬁﬁ Oniin, ab@ﬁtll&]mﬂ' hedotitM lplﬁ‘pl ahzbat thain, ﬂmum3 nm,

he nanoparticles can ¥ sui t abl e I engt h.
about 14 nm, about 15 nm, about 16 nm, about 7 nm, about 18 nm, about 19 nm, about 20
nm, about 25 nm, about 30 nm, about 35 nm, about 40 nm, about 45 nm, and ranges thereof).
More preferably, the nanoparticles have a diameter of about 8 nm to about 20 nm.
[0018] The TM peptide that forms the nanoparticles can be any suitable length.
Preferably, the TM peptide comprises about 10 to about 50 amino acids (e.g., about 11, about

12, about 13, about 14, about 15, about 16, about 17, about 18, about 19, about 20, about 21,



Preferably, the TM pepti de conprises about 10 to about
50 am no acids (e.g., about 11, about 12, about 13,
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am ne recepto
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et al.
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Pat ent 105, 488; and I nternati onal Patent

Pharmpqgg) Bxpalhem 300441489 GROVOUSRraem 73103 4 amedntermational Patent
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01/364? domai ns of certain receptors and transporters have
eir own biological activity, such as the ability to
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anglog&li@lsr(@ BORBLERS TR d@ﬁlaﬁl@%r'tﬁ%@dﬂltgﬂtﬁ i@1Abit Bfug resistance of cancer
dm ni stered alone or With a h ophobi ¢ agent

cells (Regp e ABEGA TMI dpmdies)hyarsoph s {naneBartieles of the tayention can be
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themse%@lana?ﬁe' e\ﬁ'txra}fpedl HYdrophobic agent) offers the advantage of dual activity. In

other words, unlike liposomes, which offer only a delivery device, the nanoparticles of the
invention have their own activity, such as reducing the drug resistance of cancer cells,
inhibiting the movement of cancer cells, and inhibiting the growth of blood vessels in a

tumor’s environment.



ot her words, unlike |iposones, which offer only a

delivery device, the nanoparticles of the invention
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mﬂamm%.lI r;ﬁé’% n?s ane%{hte{lgsu Q%%dl%ﬂgrﬁ%dvaln{aﬁl hy PHGES tibiotics,

ertensrive agen nuscar i |c an
antlchdMSﬁg&f artd choag@ﬂirﬁetlcaigbmta enpitastul eneggentssartidepressants, anti-
antl-cancer agent s),

W T R TR Y ——
s VR SURRSSSL 0A TEL R eyt o
anxiolytigs rhioembses, hppnetics arglssedaiintss natwresuppressiveahd immunoactive
agents, neuroleptic agents, neuron blocking agents, and nutrients, as well as combinations
thereof.

[0023] Preferably, the hydrophobic agent for use in the inventive methods is an anti-
cancer agent. Suitable anti-cancer agents include taxanes (e.g, paclitaxel and docetaxel),
doxorubicin, vincristine, amphotericin, cisplatin, carboplatin, retinoids, imidazoacridones,
bisimidazoacridones, camptothecin, topotecan, geldanamycin, etoposide, azonifide, and

combinations thereof.



[0023] Preferably, the hydrophobic agent for use in
the inventive nethods is an anti- cancer agent.
WOEWs/asiizEs anti - cancer agents include taxanes (RETYUS2007/083772
pacl i taxel and docetaxel), doxorubicin, vincristine,
anphotericin, cisplatin, carboplatin, retinoids,
i m dazoacri dones, bisim dazoacridones, canptothecin,
t opot ecan, gel danamnycin, etoposide, azonifide, and
co
[0024] %%Z%mbf?ﬂ‘gcl%g g%@g{nggr%égééggg{%o%éﬁ%% ECT Hﬁé%??élgﬁeﬁ&%rs) to
direct tm;mﬁopar(tleleg 1q p;irtlgtﬂmtdlscalrons eFbr ematr@ﬂﬁ dlgsﬁdsttbat bikid eetlt surface
the nanoparticles to par %@ |.ocati ons.
recepto%\ﬁqugr Speig Aok CRR ga to g}tj:rrfagegaru?lg%léqurg?rsto target
specifiOMRIF XL Sﬁﬁﬁbleﬁlgﬁmﬁclﬁ% |t8r S@AMPRE aﬁﬁ’&ﬁgesta‘ﬂdtpt}%/peptldes that
nanoparticles in order to target speC|f|c t uno
bind to d¢led ¢;3der&al gmbmefactcgamth REGHRA somgiostakiamgsieptor (SSTR) insulin-

di .
ike ariih ROl PR By e o er bl TRl buesgrep
gastrinfrEl6@MOpepti@STdakptot, T 0, Rasdatli® i@iteotifidl pbpedeatcdpesiedsain

folic acid-receptor, HER2 receptor, interleukin- 13
receptor,e:zr@mt@ﬁpem@@émtrgen,arnél esHeEWG RN de r ecept or, CD30,

[0025] v as?ﬁéfllhle%gd o? }i%sitﬂzerﬁﬁhn QEP tcLu‘fj €o &patdﬁ{ln % Eﬂerhanoparticles

I os e-specitiCc an
compri§iag e lodr oﬂh@Bﬁ&keﬂ'ﬂ(e ghrah hat-caficer hgentme:rmbpnt aﬂtﬁtabkeanbj ects

conpri se m ni sterln t.he_nanoparticle risi
include MMty wg@s e G Rt kzétsgfe,rre%?n ERAE] pl&&ﬁ@@ﬁf@% éﬁtﬁ)fqgéa pigs,
goats, c%w%uf?d)r@&t gf“%%“ %aﬁh%uﬁ}éﬁ!; ects include nanmals, such as

e, rat bits, ferrets, guinea pigs, harrsters,
[0026] c at "ﬁhe ugpartipleg san bagmhnmstaxcxi/\slpnmmrigelsconpwosimianeé\/heartue

h . [0D2 h t d
nanopai it PO SEd s PPy FOr B S RSP R aF B ar o
pharma'égﬂlcﬁl &t %3 rﬁ@sioﬂbg@ca@l@%é@tﬂilé}r&onipb@u@@ n’[l’ﬁ@ bérh}@cfkltlon comprlses a

preferably i's a har maceut i cal ) rgslo ogi cal

carrier éﬂ:@e@pbasn@):etwﬁ%ﬁogﬁ mhy@wlom?élymm ¢ $a5Fie theqwgoparficles.
Any sugtgblrg 6%;16: Wat%r %gﬂ n%%fﬁl%f;@alnl bE u% d Wi%ﬁf t% g\gﬁtgﬁl Af¥he

arrier anopar |cI

inventiSnlidndBliéh Cariérs @fe Well Bnowmait e artS ahe ﬁl@mc@dilidcaﬁ%)vvlﬁ&m be
used within the cont ext of the inventjon,
determinglyingiat, By Beuparticulan st which ghegompositign é%f@%@@da?lmstered and

the parg%l% 1 }5\41 biled§ adﬁ%mﬁ&mﬁ@ @ﬂrgpéé%‘tl&ﬁrgultamé ctapr?ers s, a5 ¥ well as other

ul'ar ‘site to osition Is
compondns sitablerferuserin thet doenpoaitivh of tlrarmvmmbn,ohrelkamwm o the art (e g.,

Remingar P hSh e SOTRESL HE e, PGSR s P,

Pa.: 19@9)7}3 s&%tuhioﬁaupfthé finpRURR R Bompfi& ddARWNal dLtivE ﬁ%&{ti such as

€.9g., Rem™ngton's Pharnmaceutical Sciences,
anti- ca(lM@gerFt’mbl i shi ng Corrpany Phl I adel phia, Pa. 1985))
Addi |onaII o] rls I ti
oS5 0 T TR O S P

treat o jRBRRPAtiChIesdistides P dikided nF@ﬂEﬁﬁﬁl@f& ©éBn B hydrophobic agent
adm nistered to a subject to

is an anti-cancer drug, the invention encompasses the chemotherapeutic treatment of cancer,

such as by methods of inhibiting tumor growth (e.g., inhibiting the proliferation,

invasiveness, or metastasis of tumor cells, slowing the growth of tumors, completely halting

the growth of tumors, and reducing the size of tumors) and methods of promoting the

sensitivity of cancer (e.g., tumor cells) toward drugs by inhibiting the ability of cancer cells to

develop resistance to drugs. One of skill in the art can readily determine the particular



treat or prevent particular disorders and diseases.

For exanpl e, when the hydrophobic agent is an
waoaws/esaascer drug, the invention enconpasses tHEI/US2007/083772

chenot herapeutic treatnment of cancer, such as by

met hods of inhibiting tunmor growth (e.g., inhibiting

the proliferation, invasigeness, or netastasis of

tunor cells, slowing the growh of tunors, conpletely

e ( | ' . .
s Uy P2 U TR B P00 DDA, B o
disease @f dizarizeto Keetrgnted driprevencell IPsgfetabiyariet disaagsomdisorder is cancer,

inhibiting the ability of cancer ce|lls to develo
such aslung eangefe Brepg) CARGEGPTOTRHE CBRCeE epd andingokcanger, QUgHan cancer,
s cof R 1B 5 DAL Bl RO ORBLcances ity
cancer, &atvicat eancer, gagmintpsting]l trmcem ehdichenbinatiank¢hameafoparti cl es

based on th di sease or .di sgorder. t treated. or
10028} T BaPerar et BF Bacgmpey B R e Rt Bt Sty ab BlRgired to he
subject §RR SRFapeuB&E EectivemGanC Altheldp@arhllf 8fieRive aRfoRft @ESs to an
cancer, head and neck cancer, ovarian cancer, skin

amountcfibenanopearsicles neepssatn froeeat oppiereridhe partieaedisease or disorder.

esoph ancer. . col orectal cancer, kjd ,
For o988 Y AR5 SRl nESEL el R RS
effectiveitunetelf@n s theanpaht of[tBORbpditieles aomprsihg heamtiotantdrergent

conposition thereof preferably are admnistered to the
necessagy fjrdhe chemotherpraulip &geiment picadrreticn pe theiphisitionsof the

. i call | £ Al
prolifergi, MR f R YR BEP UL, BELEIRLR o U BTROD,
and/or tharinhibitioanf tieseasevigr oftiancerdeward dFags lyxiahibitg thin ebilityhef

nanpoparticles, conpri se an_anti-cancey agent, a .
cancer £i]l518 JeVAISR R ISPC T SHES \ EARBLARr ateaiogs S G neRepasinlen
compo&fior} (#erdRAGRANS bt HRSHaRRIMRI: lafifi REndep Bl bheon@sRM iAgRNt

necessary for the chenotherapeutic treatnent of
hydropbelric eentersafdhe anopimticien andit thepadiculandM pemdideffemzing dre,

[ ncxasi veness, or netastasis of tunor cells, the
nanopariialeSni t i on of t unor growt h, and/or the inhibition of
[0029] t heASERSitd bVAdninRirag@NERIbetB¥@iocelif Bilibie Bindpaktidisttd figk subject.

~_the ability of cancer cells to devel op resistance to,
Suitablg pdginisthien sppeoipeiude tgaaisclar ipjeation Hgpsdermeal adgipistration,
. iti r.eof n . i .. .
il EATRBAE LA 5% 50545001 05, VAL SR,
parentet# Rdainisttation&e ng Muparhius| paitamadl, dntrdahteriglasiticatahegus;Tiettal, or

. peptjde formng the nangparticles. [00291 mé/ rout.e
vaginalg pdrgppistraion), AN apprepyiateadmnistiraiion it ¢asily £fpbe determined by the
physicidd BPRAL LI € SubQitddSusSihiftrationtintrelliGn 3RR Birkkioatdron

routes 1 nclude I ntranuscul ar injection, transdernal

nanopagiiiesfiret izt siemf injeethoal whemsim intreyanons admpipistration oan result in a

.. tissu e.g..,.tumr tissue j,nt rat ral
auick st HF aoridisies SR guich aimes HPOUHITREBRS  on (e. g..
[0030] i Nt TRYRMUSng BRKpI@TaAher illiNiafatht Gfvedtion BubsfoaieOdkduld not
rectal, or 'vaginal, adm nistration). An appropriate

be congieheil g6 5t et wohlimBingdtsegend y can be deternined by the
physi ci an or researcher. Subcutaneous adm nistration

can result in slow di ffEﬂﬁBLgfl

[0031] This example demonstrates that the nanoparticles of the invention have uniform

shape and diameter.



nanoparticles fromthe site of injection, wherein

i ntravenous adm nistration can result in a quick
weppoges1zf nanoparticl es and qui ck cl earance tHOTOUSPA07/083772

t he ki dneys. [00301 The foll ow ng exanples further

illustrate the invention but, of course, should not

be construed as in any way2liniting its scope. EXAVPLE

1 [00311 This exanpl e denonstrates that the

[0032] nanlwpaﬂés cstine@s@fg ﬂhla amin/sid seaiedtay of SBQfI@rND $ 8@ IBIND: 2,
ter, /058125 PCT/ US2007/ 083772 [0032]
SEQ Il?p@& |3d%EQé9r¥ﬁPr éa g YHIANNe Were §yatbetiee e%ddé$orsié® 3 pyptide

o SRR B, o ELEHN 1 SR LD A0y v

Asp- Aladfqi)-rAls-IAng Trbe'Il‘ yariiheeGlyeA sh-Beglgn(@G&EQID NO: 6), which replaces the
Val - P

o no bR L 5 00 M L el

charged Qsﬂﬂ@res@auesmé@nﬂﬁﬂ&é@es the two negatively charged
aspartate residues at the end of SEQID NO 1 with two

[0033] posli’ftpl"fldéﬂ Werecshhnbggdd uIyQMfeO tesicld i2smetnel sobyionh 835 dtocks

were dlh,g?tﬁgzltg hgﬁsbu%% sg? &5§§)ﬁprod8ﬁ[)®/§g é)t %ﬁn solu:%mns Two

ul ofa Ekhﬁﬁﬁ& b@t@aﬂ?ﬂﬁ:ﬁ afredly&ﬂi ﬂn[t@os(cﬁ’ﬁsﬁncﬁs? aildeidd Cfaifle Dith 05 % (w/v)

m sol utions evvereaplled

osmlur@n?qtr@e,qdle;@é@ax)nw& Y5§‘L@é‘69d mth @éﬁtaébfr H008 @lecgﬂa MHEQSEHPEN

0.5 [
100341 (80 p¥pides oY gt 0 B L o B M BBy (415 o
in diameesp) aiscttemmwisﬁritecab}nErgmmmmd)ryeledstangﬁmrcﬁndmp ridoweed, theal |
nanopa%f;l:rl]qosffa : t(lrﬁcllgg g@?@q%gggggﬁte% 'glgx amet ogpzk% g%{] g]{dgggtsu%tures
dlfferecf‘ﬁﬂ %H%r&ﬁt%la%&:nﬁ&r FRdhbivebg Elgﬁfﬂiﬁﬁt RYHIILADIlith

hi gher order structures differe for
[0035] d| f$1drsemtlos efj u@@@s chargdesswitinpobitavesibgrges KasantSE&IaQ) &) 6

resued i h? ooy o BRGP et PRI Bfyshly KRl dEpER i

presenderbﬂnagatfv@f iged r@sﬁdti@d ©h onatamimarofiied Bl péptifleste@iMsin the
vari a iameters. Thus, the presence of negatively

formatigh &f g@rwpa@@m@ésel@thveémnf@mhﬁn%ar&dlwﬁeternvl pepti des
results in the formation of nanoparticles of
relatively uniform sha isamet er. EXAMPLE 2
[ 0036] This exanpl e demggﬁgs that addition of
hydrophilic oligomers affects nanoparticle

[0036] ag gmg @&arﬂﬁle dEQQ?f&Jatééxﬁét%amhbh of ﬁydregma& %h@@lﬁ@rs %ﬁé@@l

M peptide with the am no acid sequence
nanopaHBIMgragaltlonform the following: SEQ ID NO 1- PEG 11

[0037] SEq{Iy(%o%Qlic %iigoEn(lagrg 'were added to a TM peptide with the amino acid sequence
of SEQ ID NO: 1 to form the following: SEQ ID NO: l—PEGl 1; SEQ ID NO: 1-PEG27,
SEQ ID NO: 1-PEG38; and SEQ ID NO: 1-GGGGG.

[0038] To form peptides with hydrophilic oligomers (e.g., PEG), Fmoc amide resin
(Applied Biosystem) was deprotected on an ABI433 peptide synthesizer. One gram of Fmoc-
NH-(PEG);;-COOH (NovaBiochem) or Fmoc-NH-(PEG),7,-COOH (NovaBiochem) were
dissolved in 10 ml N-methyl-2-pyrrolidone (NMP) and activated by the addition of equimolar
amounts of a 0.5 M solution of HBTU/HOBt (O-benzotriazole-N,N,N’ N’-tetramethyl-
uronium-hexafluoro-phosphate/1-hydroxy-benzotriazole) in dimethylformamide (DMF).

Deprotected resin (80% moles in relationship to PEG) were added to the activated PEG and



SEQ ID NO 1-PEG38; and SEQ ID NO 1-GGGGG [0038] To

form peptides with hydrophilic oligoners (e.g., PEG,
wWoRog0mmsde resin  (Applied Biosystem was de@@ves20eds3772

on an AB1433 peptide synthesizer. One gram of Fnoc-

NH- ( PEG) 11- COOH ( NovaBi ochem) or Fnoc- NH- ( PEG) 27- COOH

(NovaBi ochem) were dissolygd in 10 m

N- net hyl - 2- pyrrol i done (NMP) and activated by the

eft on Fliet 8 oDl Plese AT R, R Tmpl B E R o, e

procedihe s lﬂapelae-)@astdrmeg fBophilpRiietien bnhwmmeshem ZER @3 saweé 6Dtained
in dlrrethlforrramddpé '}3 Deprotected resin (80%
by sequppialsORHBEe R GhHIAP 2 PEE)C enavishilied EComelegule of desired

e e

constructibre 6T esdonhdik ehdinvicy MHd(RRSS) @tl@éx}mthdsisa)n ep%ﬂoﬁeAlppbed

Blosysgam%tl{eggge?ép% %%%teclgﬂa%%rxgi&% de tctelgltg;)lr nggag&mg yppit utilizing Fmoc
amino &&1}‘ H.lsﬂlfhgivgsf SRGLA ﬁ%dgﬁ%zam g rés@cﬁieg tPMt Efe ﬁr&?e 3 I%@'ijalﬂzarnlde

ecul e of desired |ength was washed
formatigh cipbw pipes tina treatnont dafingadepreisdivns te Ssnibempne?ms repmgrammed

strut on.Qf - TM donai b ol
o use SRRSOk ABAE R S Rl X Ry B3 s were
cahbra@g @J; h@lﬁev%/zﬂﬁxﬁlﬁ $bERhtr@it FHIeUBYOL H1 M aeﬁﬁg:@éplwe&tyon
toring unit utili 2|¥r;gpFnDc am no aci d

[0039] der Tbewddﬁe@ oférIQBé cemplefsbpprcuesedapedimidadpration dips és usually

t hat e
accom%angeg” hie 4 }? r ea ??ﬁ%%t?%tﬂ d(le%)gng g@% p(? rfﬂ{ﬂﬁenaddmve) molecular

massesSotthing Shedtia. \Beetmieepwg bbawemorh thelkesin 5a%h §. mrtnﬁumeawmc acid
NVP_cont ai n(l) rg Sol venﬁ del i vgry ti
containiest £ ViR BYAIARTSE: BRb St BSOpI GRS Bar A Sh PRI g with cold

dlethyl’é@’ﬁi&éshgd %iv%/hgfé W e%?e?re&tdgﬁfeﬂ‘?ﬁ‘vac{uQMerﬁg

gh&éson
conp ete y prevented aspartam de mat |
dissolveth it DIMF wereglurified &y dffigann e grdpprative (Epp @t amg)eA ibdntis C3

pr.oducts w,th, - ngd,+6 i peri.di 'ti.e L
v OB e R\ B RS s i
water dnd@8¥BHinfIr QMg 085199 tiMiidRostétiS%eitlr Thé ﬁ@mﬁ@ Q¥dr€ aidyAd by
cont ai ning 5% water, 5%thioanisol, and 5%

lon-SpnaV LiCEMiSraman Agilenhél QOWBS)‘:S instrewien; (Aeilen, R/ﬁlp e ICeft) with the use

t
of Zobinﬁ 83 E’X)mjﬁwelg COIPWingaﬁl?% edﬁ it 82'0[‘{';&%%@% {nﬁd grf Qﬁ&bﬁﬁ%@%‘ltﬁﬂ Only
fractiofontdigielg Byoréilat 96% surp pRigACEYEre eofnbﬁle& aR®freexd-dried. The
Atlantis C3 reverse _phase colum (Agilent, Palgo Alto

purity @ stiugtuze yerrdfueher copfignessy tOPrSPFf’c}’o[r%/g@%t”l@ sgRaratiqnon a Zorbax
C3 anamf ﬂ' A acetonitril containing 0.05 %

uoroacetic acid. The fractions were anal yzed by
[0040]i onPslypbyine@likBmers cdrlesigid lemgth Weflass@nbled on et pephidat

Agi. |l ent f Z
synthegi R EBTogfiesn b 7ty Sarbrd POt Sratod ez iR
actlvati’é'ﬁ‘lt %el@&@d@?tr@ﬁh YAbﬁhed@’lbé@fsteﬁﬂs‘?%b A8l 18 I @infliea, Nore

han 95% puré product were ‘conbi ned and freeze-dri ed.
[0041] Th e Todatermine ahﬂjmﬁwmtmf hgdrephidicftail length cnowahppariele bggregation,
the degree Dof eEggreyga%‘ ion was gi‘ét%r?mﬁeecpg}; l%tuitl ang?e hght scatpermg for TM peptides
with the amino acid sequences of SEQ ID NO: 1; SEQ ID NO: 1-PEG11; SEQ ID NO: 1-
PEG27; SEQ ID NO: 1-PEG38; and SEQ ID NO: 1-GGGGG.
[0042] The peptides were dissolved in DMSO and diluted with 0.1 M Tris-HCI buffer

(pH 7.2) to provide 0.4 mg/ml peptide solutions. This was used for further dilutions. The



C3 anal ytical columm. [0040] Polyglycine oligoners of

desired |l ength were assenbl ed on the peptide
WOs3008/0i8si5zer by step-w de synthesis utilizi ng PITAUSPA07A83772

Frnoc- protocol with HBTUW HOBt activation. Prel oaded

G y-resin (Applied Biosystens) was used in the

synthesis. [0041] To deterqjne the influence of

hydr Ophl lic tail length on nanoparticle aggregation,

t he d re t|o ned. b

final collilﬁqzrtt f@%ﬁ,g %ans 585 /o%?fzg/‘ &(ﬁﬁ) o&s aa‘}/ fgr aU\Ad%IHtu%rﬁ in the
series). aﬂhé@.n%lésdw&@%'ﬁﬁﬁ@@ aﬂﬁaﬁﬁ@rﬂ RtdNGity for 18E&ntdes bkl lekt Fidom

ID NO 1- PEQ27, SEQIDNO 1- PEG 8; and SEQ
temperatmmermgl@mt 2 bows pelme msanremensindihe fellewipedap the

-HC1 buffer H7.2

SamPle§ Sveer 06\1/19'(11% g#éf%zwn‘{pqn gdﬁtlz' |Og41e{£{l{ utions. This \(/vgs useZJI
[0043] f or Liighit §dagérinhd dDS() studies v@h@pé&&rﬁ@ﬂ&&@ﬁsAEB\I EOS multi-angle

PCT/ US2007/ 083772 11 fin concentratlon S
detectop (Wpyait Tochmegy Gorps Sante @a?baé% A @ 1855F W&V& %ﬁtﬁ P ﬁ%ﬁ@n The
LS detddtorvid co {c&ﬁ%h Iﬁ]ﬁ& &nl18§ I—*ﬁl(‘?sﬁ% eR%iRt REcHIBIIBMPalo

m nut es f

I Nt ensi ty and t "at room terrper at ure
Alto, (wemmeml,s abeutor 3@s balihrate®sidrHEPhE gede dolperes §9.8Fh@ldrich

Chemiqtag%h\?i\g\%n d %’VE@C}I \?%gﬂ%]? Sc}_ﬁﬁgcﬁ{%hgaﬁg{é &W%ggteﬁ ]il:lgozrggnic
memblﬁﬁéjﬁlltésan%ﬁtﬁl REMERF ARG bam AN XS0 894 Inh d ot kﬁgma

detector (Watt Technol ogy Corp., Santa Barbara, CA
Chemicals, $t. Lagiés, M el hsrdgtwere c@ﬁ@ctwﬁﬂnmmecesw et sqﬁ;a@

ted wth an 1100 HPLC system (Agi | ent
(Wyaﬂ%%gﬁ%ogp@fgpgtg > YELY YT 2\‘{) ? ?))t The MALS detector was
[0044]cal TH H@ﬁeﬁdm‘éﬂtﬁé‘imbﬁbﬁaﬂwal@ﬁt (BﬁIhH peRide 28R YatePhult the hggregaﬁon
Chem cals, M Iwaukee, W),

which_ was filtered t
state, L micppbaichmsegements W@feg%ﬁﬁf%meﬁe}pob%ﬁfew#m was g%l q%éhrough

v TR Sk AT 51, QT ATPIRTERY (53, S0

samplep mﬂﬁﬁeﬂnulsepmge Asiiceatratofiis waer€injdcvdahtough ¢ienidPo@ yutosampler.

rou bR siri Ao bt S0f b g 5 ELLAE A 8, 0

mg/ml)ag% égﬁfbtm% AR de%e?tnfﬂe@rfﬁ)np Nefdht FRAKRWERERS) tsﬁw%fr@ng light
brief, solvent was delivered through

scattermlgenadéntadsymalew di)ﬂpﬂé)smer@tetrh@laﬂ@h wcuf@m éﬁlkrbaﬁwslgnaéwas

w.rate

collect o P rearttn Spffeaffe it asP e ah empespigion

separafel}usiiig-SsttdFomndivith a Défig@ foldd @ﬁ&l tezigon 6@1’&&16131 IACH‘lﬁgle slice of
were anal yzed (i.e., 0

Im,
collectach agoalzgwmgxhﬂ smallyperepnee ﬁlaqsan ifQTn’?;Olﬁgg%r %g@rqﬂcﬁ on at each
concenifafl wei ght neasurenents, since strong |ight
%@a??erlng made tradltlonal UV- absor bance

[0045]det @hatdzalts a6 setfecth i @alde 1The LS signal was collected
for each concentration. Ml ecul ar wei ght was
determ ned for each concentration



separately using Astra software with a Debye pl ot and
the Zimm equation. A single slice of «collected signal
waos/osg12she snal | est error was chosen for nol &I/882007/083772

wei ght cal cul ati on at each concentration. [0045] The

results are set forth in Table 1. W) 2008/ 058125

PCT/ US2007/ 083772 12 Tabl g 1. Influence of

hydrophilic tail |ength on nanoparticle aggregation.

0.05 ng/mM 0.1 nmy/m 0.2 ng/m 0.4 ng/m  Peptide MNN
Table vinfiueme o f\lydiophidicrtail Jengdli nmnpngppntisle)aggyégation.

11, 400, 000 6, 906, 000 6, 952, 000 4090 2478 2494 n/a n/a

y QUOUU _I. [AavAvy "'I‘U L v

fFoQalg,Dog'oo 4%\4 4%(\ lgh’%’rzm AQDEMI%? 53.;%120 g{npln 0.4 mg/ml

SEQIP:rN@ HHI R hég’QBQI ilty of ﬂh‘é Qs articl e¥2/90f se” wi t i 300

1Peptidé 69, QOO MYV, 000 SCMW 90 CS% L711,VDUO 1 &400 MW N

cc2,000 267. 00,1 178 1o5in SO b Myt 17 (o

1T I0,U0UU 1UU, J.UJ (VAVAY) ‘-|-UU II A “4Oo0

90, 950 19 110, 1366090 ggﬁ | GHUH00L Q(F;ggaé 952@0@c2 al e | o
SEQ 1812801 5, 600 | 4,45900000° 1614 22,0091, 000 | 664 665, 600" P82
— 169,700 55 SE T-6G3CCG 8. 000 700

300 wherein kI\Jtzlsts QOQJIeg;r4§e 10@698.@%)( egﬁ% oﬁ(}ﬂ)@l ec4hes 183,200 54
SEQ IPeﬂ(t)gaPEmTllgl). HA] |As il Laei00at e;:l ) M@ggooatl set 4900

or in Tablle aggriegagi of  nan I ¢res

decr eased vvithl’}?]]cb@gs edgl e%@%ﬁ&gf PR %@t)pﬁs of67-100 90
SEQ IDyWioopREIG2G t|ak1180,000 ¢., ABEGIAKA0 pol yawilhs,088i/d) wer88,400

effective in|reduci ng|aggrie of the

nanoparticl es. PhG was i/gsls g'%‘fl? ctioge “201?50 19 110,500 24
SEQ IBNQ gl PEGI8 df conparabl e || #7389, | | n addi%316n, + 5,600

pol yani no aci|ds ex} gfiijons a1@41 @(ﬁ)/ant ageguiss) Nce thayg 700

e bi ode radabl f hys6prlovi d o641 exi bi l|iadg jn 55

wherei ® i H'd@greﬁ\%ﬁbgg%@%mn (%Pealleé\géh CP

St ructure-activity studies con ua!(r:t?cﬂe? on nanoparticl es
[0046 rcgsl dggatgé tﬂg éher cﬁa‘clf;% §' nlsnlalzaz)?eo Qtlfggg%{;:%ﬁ?lg %f bﬁ{opamcles
decread@éwﬁﬂdncreased length of PEG Both types of hydrophilic tails (i.e., PEG and
polyamino acid) were effective in reducing aggregation of the nanoparticles. PEG was less
effective than polyglycine of comparable lengths. In addition, polyamino acid extensions are
advantageous since they are biodegradable, thus providing more flexibility in fine-tuning the
ability of nanoparticles to fuse with cellular membranes.

[0047] Additionally, structure-activity studies conducted on nanoparticles targeting drug
resistance-associated transporter ABCG2 suggested that extension of the PEG length beyond
27 units compromised the biological activity of the peptide inhibitor, presumably interfering
with membrane fusion. Consequently, the ideal nanoparticle with dual activity has a
hydrophilic tail of sufficient length to prevent formation of large superstructures, but the tail
should be reduced in size (degraded) in the target tissue (e.g., tumors) to allow for membrane
fusion, so that the TM peptide forming the nanoparticle can exert its inhibitory effect (e.g,
inhibiting drug resistance of cancer cells, inhibiting the growth of blood vessels in a tumor’s
enviroment, or inhibiting the movement of tumor cells) on the target membrane protein and

the incorporéted hydrophobic agent (e.g., cytotoxic drug) can be released.




27 units conprom sed the biological activity of the
peptide inhibitor, presumably interfering wth
womadesmnzs f usi on. Consequently, the ideal nand@Eartvs$2007083772
with dual activity has a hydrophilic tail of
sufficient length to prevent formation of |arge
superstructures, but the tg |l should be reduced in
size (degraded) in the target tissue (e.g., tunors) to
al l ow for nenbrane that the TM pepti de
form ng the nanoparti cégopggﬁﬁgéert its inhibitory
effect (e.g, 1inhibiting drug resistance of cancer
cel '
[0048] " un"i{)l?is gkaﬂ@&lg L Bkt La0E tﬂd'tﬁ’l’f%llag ElIo?'tﬂéoﬁ(\/lV}ﬁ:ﬂ%ﬁ@éssaffeets%anopamcle

roment, g the ‘nmbvenent of
aggregdtiomor cells) on the target nmenbrane protein and the

o0is P 05 S SRS R ) P,

degree @‘ﬂg) %é%u%n Q488 b XaRlafgld eipRnsdhit@igSok fIM péfiRles of SEQ

he TM peptides affects nanoparticle

ID NOap8EE§4: $16Q.ID[ 049 PEGR 70 SEQIIR Ne: 8HEGH pudhEQ IBXNONP-

T

SEQ Hb N@‘W 1§a@ttﬁ@fwm-té@mnmrmﬁ@tamd essidfes SESEQI ID NO: 1, SEQ ID NO:
PER7; SEQ ID NO 7- PER7; 887IDNO 8- PE27: and
8 1aclcs$ﬁquj\m@’mlgalpemv améE@gMﬂtBSN@ﬁE 1D YO: 4 nandgSTQ D NO: 9 lacks

lyetygn
e S R TR0 By BB OT  ctgihn
descnb%@&iEktﬁﬁpl@Q SEQID NO 1, SEQID NG 8 lacks the five

rmnal amno, acid._r dues of SEQ ID NO 1, and
[0050] SEQThUeRIétS @eﬁﬁéR’gh IQF@??%\EI ve N-ternminal anino acid

residues of SEQID NO 1. The peptides were fornmed as

described in Exanple 2. 0050# &@n results .are set
Table 2.0 fnfipqnge ok Hedransmempprans parlengily ppngfonayticle ageregation.

transmenbrane part |ength on nanoparticle aggregation

0.05 ng/m 0.1 ngosTingfmP g/ni)lqﬂgl/nﬂg/ M o2epighde MV N.4 mg/ml

MAVN MVN MV N ol (g moi ) ( )
1,Beptidsoo 719| 4 82, O(&O SE%% 8] 176 7 90 N SEQ MW N
I D NG 1- PEQR) (gh@e10q0  1D0ghfa6l) 105, 00Qg/nid®) 400 (g/mol)
1,559,000 219 ,1000 ajn/alb SEQ ID
NO. 7. PEG2T 1038, /6980 294! o 0¢P03 DG 76 682,000 167 | 267100 1 g4
SEQ ID NO: 1-PEG27 | +190,000 + 100,700 + 105,000 + 38,400
0 219,000 534,000
1:539,000) 5 n/a n/a 57 138
SEQ ID NO: 7-PEG27 | 245,000 + 29,400 + 61,300
29,550 32,660 34,520
n/a n/a 9 10 10
SEQ ID NO: 8-PEG27 + 4,630 + 6,730 + 7,850
No No No No
particle 1 particle 1 particle 1 particle 1
SEQ ID NO: 9-PEG27 | formation formation formation formation

wherein N is a degree of aggregation (molecules per particle).

[0051] As illustrated by the data set forth in Table 2, nanoparticle aggregation decreases
with the decreased length of the TM peptide. However, peptides with the TM portion

truncated to 11 amino acid residues failed to self-assemble into nanoparticles.




29,550 32,660 34,520 SEQ ID NO 8-PEQXR7 n/a n/a
4,630 9 6,730 10 7,850 10 No No No No particle 1
wWQuos/Hsitzss 1 particle 1 particle 1 SEQ I D NO FCTRAEZ817/083772
formation formation formation formation wherein Nis
a degree of aggregation (nolecules per particle).
[0051] As illustrated by the data set forth in Table
5, nanopgrlti cl e aggregati on decreases wth the
ecrease ength of the T ti de. However, peptides
with the TM portion tﬁw?ﬁﬁ“to 11 am no acipdp
residues failed to self-assenble into nanoparticles.
[0052] WO A0 8RR dembBislakds 20014083 Adrior dpkalkebVRE BartbphRReslin
This exa e denonstrates cellular and tunor uptake of
tumor tiskee. nanoparticles in tunor tissue. [0053] A CXCR4-TM

donmgi - I ved | at ed ti.de | abel ed, wi
ooss o T SR B TR Bl B g
fluores&RAHENGEs YRParsd NThesdIbeehg gterde Wi sydthesized: SEQ ID NO: 1-
Pegll- Hcy- Peg27, where Hcy stands for honocysteine. .
Pegl1-Hng-Pogpt. ivdhsrandsy plandst forhaipedysteines | The nspids wagpyeacted with 2-fold

ab - l.ei m . i i .

ccss (L RUFRAR, 2o L Y Ry TP ot fcon
ighk epbp@ifiedeon(d 1330 158 3reoluben Terpfil fidbew
Oyemlg\%ere pdi | ut ed %ieﬁ]r GSO@XFBS???J pr_ogguce ,26% qnfspp 1, o
diluted ey 3951195 0p BFRuca amedl BeptHsRoRE oM MU LS R0 migugs. and
used fok ﬂ{trah]ﬂﬁ(%rﬁf -lﬂ?"gg{ig}l_ injection. [0054] Nude nice were
i hoculated 1n a breast pad with one mllion NMDA-231

[0054] glr egadie mdmhmzﬁe ilgxeh]ta&éi iSiabrwtgl!ml wialn eng r(;l\i&llielrrl:1 Mlmf%n?ﬁl breast

s,.reac abaqu nm.i n di r 1., 2
cancer flfa SIS DTS B1F-ONMHETPY Ti6°dSRHT e ST Gfeieifin gl of 2
mg/ml F%gg%xil Bi @6 (R0 rdsEtn® lnﬁuo?'éﬁﬁfe‘é iPRBSARARE injédi@] int®breast gad near

055] Whol e ani mals and excised tunors were inmage
the tumgtri | i zi ng the Maestro 420 In- Vivo Spectral | maging

Sys (Canbri dge Resqurces [
00551 S IR B RN A hSL PRI W 01
Vivo SpedtR@tnidhg Byasmi(@embni@cR ésonrces el Instrimetithiat, ilne). yThe results
enetrate  tunor vascul ature. |p whol e ani mals,. 30
showedihatinangpaticlss dppbareaskiar TR tharifsaps sindut eeegvaly penetrate

I i t ' | 1A J.ark v a .
mr QSRS S i Bl 90t A r gl BndrfO e
localized tdtantor sigsuea8imidartyr, aftert Jdehdung, det nannpatitles wareaoyalized tsf the
tunors _exci sed. 24, hours. . af.ter.. i njecti o(?f i ndi cat ed

! in
tumor tispye WITEURRRGIHIE T & 8IS Tite rHEEr e 24 hours
after iny&tioH it & that the nanoparticles effectively penetrate tumor vasculature.

[0056] These results confirm that the nanoparticles of the invention can be used to deliver

hydrophobic drugs, such as anti-cancer drugs, to target tissue, such as tumor tissue.
EXAMPLE 5

[0057] This example demonstrates that nanoparticles constructed from the TM domains
of certain receptors (e.g., CXCR4) and transporters have their own biological activity and can
inhibit metastasis.

[0058] One million MDA-MB-231 breast cancer cells were injected in nude mice
intraveneously on Day 0. On Day 1 and continuing twice weekly, mice were

intraperitoneally injected with (1) 3 mg/kg of nanoparticles of the TM peptide of SEQ ID



[ 0056] These results confirmthat the nanoparticles of

the invention can be used to deliver hydrophobic
wazooges81zsuch as anti-cancer drugs, to target tRCIBUS2007/083772

such as tunor tissue. EXAMPLE 5 [0057] This exanple

denonstrates that nanoparticles constructed fromthe

TM domai ns of certain recgptors (e.g., CXCR4) and

transporters have their own biological activity and

o1 A TSR ok el Bcpi o

NO: 1 PE’GQ?H@&Q%&M’BH‘ oPe3) abonfedl PBS dnl@nd continuing tw ce
kly, mce were intraperitoneally injected with %
p

[0059] 3 n@l/l kgjnetls indhopenttal erosp thyt weﬁ%samlﬁs@b@li ded paturgHinh
058 /
numelo\é\og %1@8rs #gspﬁgg r((hzxﬁ %?g% Qrﬁéxzci?s%P t%%%%@g} %‘roﬁ?gég 8?1Ytaﬁgut
20% su%Wg/eﬂ etnLer 53|f1n($ggglsﬁ) tlhé‘d@wa% ggﬁ@'b%jsmwhlvlf}dDay] 7PB§animals
contro on . t
adminisond BPe BE OLpARATIC Sy Shera st DRAF B Vel e B L of the
animalshfcgninpwf@{ P%Jﬁx l/li("én&f &H?Mﬁcleﬁﬁ $lesd éHntnals Bnfi Illlg:d t§ gain weight,
h the Eontro

ani nmal’s gr oup ad only about
which i§ iddid¢atiak oby 1dokyof Atetastasiscont r ast, t here was about 40%

) S SR TR T ©
admlnl?[!alled @fm%/ﬁlg of ﬁéﬂ ﬁle@WD‘dysgle h 8thniRalieBbedfof the animals

nanopar n these aninmal s continued to gain
administeied e, mg/ib pﬁnanopanunms wtvwé ugptil @ameaé Rf te %@ra@@laépgy 140),

1ndlcat£1§ﬁ{aart6]pe Qﬁx@ﬂﬁttrgﬁgr?e 1clesl:J£ w s}{ éf@?@ lhlﬁ]%({rllaﬁlgtasw and

proloné‘ﬁﬁ'@ﬁ/@fﬁl‘&h@%ebﬂod@aﬁfﬁéastaaﬁdegm fi I Cant nunber of the
animals admnistered 12 r;g/kg of natﬁggtprtlc ?\2

[0061]surWh6:ﬁed€aulH’§ P@nﬁfﬁéthéwn@f)a 16165 eSHHE thgy M gdeppains of

certam&gci,ﬁ:p Ln%(té 3@@%& étEé' akd on of nanoparticles

ng netastasis and prol ong
survi vaI in a nouse rmdel of breast cancer. [0061]

These results confirm tHxaaAMPaRoparti cl es constructed
fromthe TM domai ns of <certain receptors (e.g.,

CXCR4) can inhibit netastasis. EXAMPLE 6 é0062 Thi s
[0062] exai‘r’bise:xdmpi@ﬂk:moasfe@e& the abilityl pfnangpartiglss phibe iReaEoRfo

on to .associ hydr ophobi ¢ agents in
assocwé%m’étbg)é'g :hﬁ]i’lc&ﬁemf Bbaé@fahgsﬁ}c%tgpt icles forned ? rom a
[0063]POT Na%aapet@ﬁcdlasf fBMntGﬁ ﬁ’amga %;ca’tagﬁe?f aTM benGxCRgctingthe GIXECR4
were teste or e api il a
receptcg(weub Itcisteélcfoht}h@ GG @swqt%wé S8 F%géﬁf]%ydropho%w cytotoxic agents.
Imldazgg% géa %%d 1991%3%2%91%&&1@% WhRak0 6L B Sse MRk BubDe Hgents are

ese an nor agents are
poorly soluble in aqueous solutions and possess fluorescence that is environment-sensitive

(see Tarasov et al., Photochem. Photobiol., 70(4): 568-578 (1999)). Specifically, HKA40A, a
1.8-naphthalimide imidazo(4,5,1-de)acridone derivative with potent anti-tumor activity (see
US Patent 6,664,263) and WMC77, an imiazoacridone (5-{3-[4-(aminopropyl)-piperazin-1-
yl]-propylamino}-2,10b-diaza-aceanthrylen-6-one) with fluorescence properties that are
environment-sensitive (see U.S. Patent 6,187,775), were used.

[0064] Visual inspection of a solution of 0.038 mg/ml of HKA40A yielded a clear,
colorless liquid with an orange precipitate. In contrast, the same concentration of HKA40A
in a solution of 0.4 mg/ml nanoparticles (SEQ ID NO: 1-PEG27) in PBS produced a clear,

yellow solution with no precipitation.



poorly sol uble in agqueous sol utions and possess

fluorescence that is environnent-sensitive (see
worngesw2set al ., Phot ochem Photobiol., 70(4):PCIBES28¥R83772

(1999)). Specifically, HKA40A, a 1.8-naphthalimde

I m dazo(4, 5, 1-de) acri done derivative w th potent

anti-tunor activity (see {45 Patent 6, 664,263) and

WMC77, an im azoacridone

100631 {11 V&5 R nahorii s HREAE R P a4 06 SERP Nt i

PEG3 8§ WeR RIS6@ AR IRIAB Of WS 77 hahe Albrescence emission intensity and shift
envi ronnent -sensitive (see U S. Patent 6,187,775),

in emisgien enayirae wefeoneaspredi withtheirerye denietad i Figs sbang 3. ohheesults
reﬂecteg.' ag%gc gge%ﬂ%reﬂéﬁ‘é@ ébx‘n%klgl'x ‘ijrﬁgr%s"f‘tiy%lng ?rshift i?l%ll’l’ﬂg%i&isl?]ﬁ)(ima with
|qU|<§vv|t an orange preciprtate. I'n contrast, e

increasihigMn @ BaE e @dnopartioles, HWADA indivativessfifltioraphond trahsfer into a

ngtém nanoparticles (SEQ ID NO 1-PE&X7) in PBS
hydrophgtielgedepngicgf-ear,  yel | ow sol ution with no

pr eﬁg)r?i ;0 AR %29%% O8FEA I
[0066] [ 006 eggﬁeb%sde\ﬁgonéﬁ?‘gé g? nanoplart%lgcl €s eSEQ Iét)_;]7 (Jﬁ%a
concenti@idn HBB0 M pwasSERet BvifiOA Ibxa PHESB®E edamrormditides (vdich were

spl utions .of . WMC77 he fl uorescence eni ssion .
producidiyssiek i 18 FrPRIer D (P frossh G BT mEAn A "o P oSkl dpdicated
a close MtbRchfiebdiRsd dmopaBbet 88 WMEFYs. 1 and 2. The

results reflected an increase in fluorescence

em ssion intensity and a shift in emssion maxima wth

Table 3."PlRP&lcBtcaiRMBity o PWNIT 7TRBRARALL | Cl es, which is
i ndi cative of fluorophore transfer into a hydrophobic

O KR

4 [ il aYaVa¥ak NN w 4 la -l 4 + (-
CTvT T orment T Oouo00]  Tul tTeifimuT ©7 a5 UtTTiofist T'at €U Uy

t he dat Addititygbl e 3, when W77 (flimargscencs Antensity (4. vy

of 30Qyaih1 yagiget xed with Al exa 546-1 abel )

nanopartiches (which—were—|producedas set_forthrimn
Exanpl el M)peptifléior escence edergy transfer wW#A€ observed

t I8t péﬁﬁQE%gﬁgcon@gateose i ntleracti on bet weeys

manoparticies and WWC77. Tabli € 3. FIuor eScence

intensity of WMC77 solutions. Addititve Fluorescence

Intensity (a.u.) No TM peptide 622 TM peptide 726, T™M
[0067] pe pThate expariveentad muda cenfprobthribe ninopaetindeset tles inwerrion

. res s.conf.i.rmthat the na arti . Of .
associfayp T SRS TRl en e ROGRGh G ViR end e with o
hydropﬁg&{@@ﬂﬁr(&@lﬁdﬂti on and provide the agents with a

hydr ophobi ¢ environnment. [0068] All references,

i ncl udi ng publications, patent applications, and
patents, cited herein are hereby incorporated by
reference to the sane extent as if each reference were

[0068] All references, including publications, patent applications, and patents, cited
herein are hereby incorporated by reference to the same extent as if each reference were
individually and specifically indicated to be incorporated by reference and were set forth in
its entirety herein.

[0069] The use of the terms “a” and “an” and “the” and similar referents in the context of
describing the invention (especially in the context of the following claims) are to be
construed to cover both the singular and the plural, unless otherwise indicated herein or

3 ks

clearly contradicted by context. The terms “comprising,” “having,” “including,” and
“containing” are to be construed as open-ended terms (i.e., meaning “including, but not

limited to,”) unless otherwise noted. Recitation of ranges of values herein are merely




i ndividually and specifically indicated to be
i ncorporated by reference and were set forth in its
w0oes/ossuzs herein. [0069] The use of the terns PGIIUSNE/083772

"an" and "the" and simlar referents in the context of

describing the invention (especially in the context of

the following clains) are to be construed to cover

both the singular and the plural, unless otherw se
mtendecf,ﬁ(gj sefrgé %}Sa ﬁx%ﬁ’t%ar?q gxetr}]loﬁlp? ?%?e%ln%qg&l(fﬁgbl@{ {%gﬁa@{ séio%mtéeﬁlue

falling witBinttBé Finge., un@ds@ oth@lr\blge ﬁmiﬁx&ladd&dam,mdma& mpdmtb Vaémerm
i ncl udi ng,

lncorpo(aawcbg%o gf;gg;qqg 1o 38 dldt Wﬁaedp&atcruaﬁy Wt?%hgrégl ghll %I&Fh?é‘é
descnb?cg {1«%%1'&6%}\ Be 'ﬁ@ff&lrﬁ/edvp a1?19 ﬁo 4 ?ﬁﬁ&%@r LPrffeTs/s g%@@lsé @fﬁﬁgazgd hekdin or

to'serve as a met hod r ef errlng
otherwise diexilylvaittadicdtial maahieepdhate ofahyend Al IekamlgjeWOt pkemplary

t he range, unles: her wi se, i ndj cat ed ach
languaged a0t Loy et hHEGY Somispat PRty P uehrRfds fR
1nvent1@r§ akd ddel nBEp SR laMMhivadH R tie §@BE bEGhe MeFeatitn uﬁbbs d’fﬁérb@éés

descri bed herein can be perfornmed in any suitable

claimedbr Nedangnigesis thxt $pseifiicsiéon si@ubidqee@nﬁ@méu ag Ingficatiggiay wpa-slaimed
rad| The use of any and
eknwnﬁ%“”@?%ﬁggﬂéep%? %%%WR gﬁgﬂa anguage (e.g., "such as")
[0070] PT Wﬂeﬁ&ﬁd@ﬁfb@dﬂmeﬂ@oﬂ this&ﬂ@@doﬁafe&ieycﬁha:dbﬁteﬁm fincluding the best
illumnate the _invention and does not 2

mode Py e ieGRYRHNOTS s caEsme B theravankigant agiRIIL daose preferred
hdiRY th

eno T s B A 000 A BBk

foregoi@} dexfiptias. Essmntntats expedt Isklllpd arﬁsamsao efmpldesuch wenatiams as

[.00701 Preferred e nts of this inventjon .ar
appropgigcadgas yspiarsint nﬁg‘?ﬁ}ge F HYCRR fﬂgﬂf praqhise oAt fhan a5
spec1ﬁ{?hl?|degéfﬁ)réﬁ AEid. OAC&?&lﬁgl?rnﬂus(’iﬂtfeﬂtﬁﬁ ihdW@Rtal3Redifications and

ations of those préferred nbodi nents may becone
equlva]amsa)lf ¢t subject inake roditedrinl thesnlgims lepp¢ndiedh hetgto agrnermpisd by

the foregoing.des |p ion E
applicabfant MRerYoa S O UATEOR 3t By oL FERR el gossibl
variati GHRRR&GBSH 1§1E:1%onﬁﬁ§lseﬁllﬁ thW&BhtenSurlé¥k ©fdrWige itdicated herein or

i nvention to racti ced otherw se than as
0ﬂwPW§p@bﬁﬂV@anWWh@@% Y PofdeKther ei n. Accordingly, this

i nvention includes all nodifications and equivalents

of the subject matter recited in the clainms appended

hereto as permtted by applicable |aw. Mreover, any

conbi nati on of the above-described el enents in al

possi ble variations thereof is enconpassed by the

i nvention unless otherw se indicated herein or

otherwi se clearly contradicted by context. WO

2008/ 058125 PCT/ US2007/ 083772 18 CLAIMS):




1. A nmethod of handling a hydrophobic agent, which
nmet hod conprises: (a) conbining in an aqueous sol ution
w{ 20ps/038e2shydr ophobi ¢ agent and (ii) an i sol at eCT/US2007/083772
peptide that is a structural anal og of a transnenbrane
domai n of an integral nenbrane protein, wherein one
term nus of the peptide hapgg one or nore consecutive
negati vely charged residues, and (b) allow ng the
tide to self-assenble into nanoparticles, wherein
CLAJN&EZ nanoparticles conprise the hydrophobic agent. 2.
The nmethod of claim 1, wherein the integral nenbrane

RF ane goreied oS hBRRE Ay BEBER e FRicR Ineffodtbyises:
\(@eoeibminy & dyapepisovlwioaddrihe hygdraphadin dgentandd@) an isolated
peptldea[gﬁri% a stdl‘uctll—xla? g%‘@fdﬂ t?e(nsﬁ)g){ab?efne(&oﬁiaﬁofgangme%ﬁ] i M brane

I'sing ade erein
proteing wbermngcawdergp@@ﬁ thapenyids |hﬁ%§nea0fdé‘l>l16 C§af‘reﬁ‘afé‘é° egaiéylppharged
Iemmﬁghﬁﬁ IS overexpressed ina tunor cell. 5. The nethod

of _cl a| her conpri si ddi.ng, a .
GRS 116 PEBReE eSSBS Wis PR BOGR R d nanopartcles
comprisoths ihgdiophotié ageityet hyl ene gl ycol , undecaet hel ene
glycol, polyglycine, and combinations thereof to the

cont iy e R befhelrad IR MRathg Taptely Saprotein

couplectfeaeptsrdrdia,ABﬁIeraaaspnrtehe nanoparticles have a di aneter
about 3 r|n1to about 50 rim 7. The nethod of

g'bg'u;“@e JDRLELLLNG NRORII o] £hs mnﬁ\evg%a@gguog@%%gan anti-

cancer ggeat.ns 1-7, mhereln the pepti de conprises at | east
about 10 am no acids identical to the am no acid

eque

?#e T g?]lg n%{th(?i o a%?é%[ﬁ?{@ﬁ]% ﬁﬂg&%k ?orﬁ;lﬁ %dcf‘ﬁ\,@ﬁg hgénd to the
peptide; beysirpthie dn@an%mmﬁs;eléy binds 8 gell sy ITGCPBK)& tHahts ovgegxgEessed in a
tumor defientical to the am no acid sequence of a

transnenbrane domain of an integral nenbrane protein.

WD 2008/ 058125 PCT/ US2007/ 083772 19 10. The nethod of,

& ai mTde myikedofpnyiod clsaps | e WBgpeompdsing addinga hydygphilic
ohgom@pse@é&éa%@%éﬂg&ouﬁ @cmsis@iﬁg of goltyétﬁyl@ﬁé @p/c@lc ufdesestHEaBESslycol,

a transnenb arie qﬁa 1P% %

polyglycme an comblnatlons thereof to the termmus of the %ep 1de that contains one or

more negatively charged residues.

6. The method of any of claims 1-5, wherein the nanoparticles have a diameter of
about 3 nm to about 50 nm.

7. The method of claim 6, wherein the nanoparticles have a diameter of about 8
nm to about 20 nm.

8. The method of any of claims 1-7, wherein the peptide comprises at least about
10 amino acids identical to the amino acid sequence of a transmembrane domain of an
integral membrane protein.

9. The method of claim 8, wherein the peptide comprises at least about 15 amino
acids identical to the amino acid sequence of a transmembrane domain of an integral
membrane protein.



menbrane protein. 11. The nmethod of any of clains
1-10, which nethod further conprises: (c)
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hydr ophobi ¢ agent to a subject. 12. The nethod of
claim11l, wherein the subject is a human. 13. The
nmet hod of any of clains 1-2, wherein the hydrophobic
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conp03|t|on of nanoparticles produced by the method of
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mherein t he hydrophobic agent is an anti-cancer

e nt
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and combinations thereof.

14.  The method of claim 13, wherein the nanoparticles have a second biological
activity selected from the group consisting of inhibiting drug resistance of cancer cells,

inhibiting metastasis, inhibiting angiogenesis, and combinations thereof.
15. A composition of nanoparticles produced by the method of any of claims 1-14.

16.  The composition of claim 15, wherein the hydrophobic agent is an anti-cancer

agent.

17. A method of inhibiting tumor growth in a subject comprising administering to

the subject a therapeutically effective amount of the composition of claim 16.



