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BACKGROUND OF THE | NVENTION Field of the Invention
[0001] This invention provides a nmethod of making
anti body- or antibody fragnent-targeted
i mrunol i posormes and anti body- or anti body
fragnent -targeted pol yners useful for the systenic
delivery of nolecules to treat diseases. The |i posone
aHBERA RAFIQDhOTANTH O DYOR ANANIIBODY HRAGMENT-

TAR%TEB YWISF%LIF@IS;@ME@ FOR &t STEM%@ AIBNINISTR ATION OF

adninis??ggggﬁ. ?ﬁgﬁ§%§§$?$g?§§ég?§§he g%ﬁﬁ£é§y§%?§¥g%$Ecn?
is derived fromthe targeting anti bodi es or anti body
fragnents. Related Art [0002] The ideal therapeutic
for cancer I Qﬁjhg? i ts a
cel l ul ar parﬁeﬁgjggggonsi g)?gﬁﬁgﬁgy53%§?qgﬁgnotype
and woul d be nontoxic to nornmal cells. To date, the

ideal erapeutic remains just that - an ideal. Wile

égﬁﬁ%yag?éggﬁﬂﬂ?s i nvol vi ng gene therapy have

subst lal. prom se, there are y issues, that need .
10001, beagltala r e‘gg%'gloﬂ?ef}gf’gl fi & p‘F‘Sﬁ?’ge cggnmglgngemt@ggy- or antibody
Hesgnagis-thigeRd0 Sinnaibligoddites S®deSndB60L1 @k eentibddy fragment-targeted
nai%gnolegég?r Breatnents,ls the efficient delivery of
RS PREMSHUL TP RBEEHC delY Fyioh analpqubesstp thent dipgasgydhe liposome and
Wityrer bEipRies BREERH ORahdRal osteddiNREY of Shhfl Bolecules, as well as

woul d be one that could be system cally ‘adm nistere

At HRFF AR VP tshefficisat issnqusspievuon Bfiey systeuic 4dministration. The
tspeciBedy -ofAhY¥ Qfe‘li%%fsf}fstéii@ hd HEHVe@ﬁ%ng?ﬁ I{aé%egxgl ér?tliQPﬁliGes or antibody

have been tried, incl'uding viruses an

ifFfgBRtyi ty that nmkes viruses attractive as delivery
vectors al so poses their greatest drawback. Residua
Rdlaked@gnment s can be i nmunogeni ¢, cytopathic or

r econbi nogeni c. The generation of novel viruses with

[0002]new t argeideal BerdgthBS P Bartks Wduld & rleNBat M&t%%f@ﬁ' ets a cellular
possibility that, once introduced into patients, hes%

\RethyesrespRnsiplp dor tha iamer Penolyng andrieeuld bainostaxié tmnormal cells. To
L g 0L AR, WA AL s o
\BEBE dharapyy hayeh subsiantigk pipraie. rtberscark anarphissugsebtd teed to be addressed
S0 RSB AT 08 i i
snapnemplegnlar yreatengs isathe éffiorenh dgbvéryi dfythe therapeutic molecules to the
site(s) in the body where they are needed. The ideal delivery vehicle would be one that
could be systemically administered and then home to tumor cells wherever they occur in
the body. A variety of delivery systems (“vectors™) have been tried, including viruses and
liposomes. The infectivity that makes viruses attractive as delivery vectors also poses their
greatest drawback. Residual viral elements can be immunogenic, cytopathic or
recombinogenic. The generation of novel viruses with new targets for infection also raises
the theoretical possibility that, once introduced into patients, these viruses could be
transformed via genetic alteration into new human pathogens. Consequently, a significant

amount of attention has been directed at non-viral vectors for the delivery of molecular

therapeutics.  The liposome approach offers a number of advantages over viral



Moreover, since |iposonmes are not infectious agents
capabl e of self-replication, they pose no risk of
wevelvi4eigli nt o new cl asses of infectious humanPCT/US2007/011407
pat hogens. [0003] Targeting cancer cells via |liposones
can be achi eved by nodifying the |iposones so that
they selectively deliver their payload to tunor cells.
Sur face nol ecul es can be usedz to target |iposonmes to
tunor cells, because the nolécul es that decorate the
exterior of tunor cells differ fromthose on nornal
cwéthasdolegies eﬁoanpﬁtr@ defiveryl i pMs»shBigréﬁcztrhb', pthey elagk immunogenicity.
:I\{t[gnSf e:rF Hnﬁe : é@on?és arr[(J ?sgsnfec? oYre 2 h%%}? %%?ag?g]{)f?e\?&l{eplication, they pose
merrisktaf ervahmg mmrehé\s cldseds dfanfectivghlarmdrepathsgens. t he

Tf R | i posones .desi gned to ho to. tugprs haye )

00031 [ o, i Eering SRl e BB A B BO By e b the liposomes
tsb hdt they @aictive§UR A} eftBtir Bhflobdtd RERRIRETIE. osﬁrlf@eaﬂmecules can be used
represents an unnet nedical need in the treat ment

of
ﬁawgftw@mrs lo3nmer CellsnE?C@B?erfBe m%%%ﬁ% dlecauate the exigrior of tumor
VRBS d§BEC Gond BJ4E Son hBBnd1USRsS RaY exaﬁﬁw ied lipYsbRRSEA the protein
resistance to radi ation or chenoth eéﬁpeu i c agents.
mesfem@ (B0 roaangmtibady thay recegnizgs trepsferinreseptoh €F &) ansits surface, it
Jﬂroﬂ’x?é/"h CORRONGATs tdtiale 'il?%lél- fe}r Lsnof the TfR. Such li osomes designed to

eno-sensitization ave | mense cl
rlwhmﬁanuexorﬂee'e\bayn likewddi tolsmant i bombs cepable Dseckimg| cat their target.

[0004) be ac a1lu?et Sﬁs/clm% t%%ﬁeer h W%Qs\én{s uﬂmg%é&/ ggl%egé irfthe treatment of

gene the expre results Ih i ncre
seasi typesibf om)ceh,l mElﬁ'dln@premtateaq:micex: aOfien WiRr08diic80 8 urs, the tumors

g'r%f’@irgd etieSH TPt o JRARRR, Pb LePiYeraprutic agents.  The
dfiéorpbradion fiﬁbr‘t‘m'd'lﬁgaﬁb@ lcafidon glhﬁaﬁlbﬁlolﬂ adidw BOfponent which results in

(Tf RscFv) can_ be chem ¢ onj u dto catl onj c
I@‘E)‘Bé?)‘ﬁf‘é%oﬁﬁrsét&?@f’“ ol 3 hP¥’ P%e"%? € E’r"ébfff?? ne way in which

dath \sehsftisathestld belfdnidel idOA8 Szeabdh&laPeI(i. gD'&ﬁUé@Sof a gene the
systemi cal ly and speC|f| cally to tunors.

|SFRIRSSION pols drieh apwmlicain dngreaspd| semsitigation)cede REEnpatent application
MR 6d/560 dgo&gﬁilslé% ﬁ%@&s@?@(ﬁécuﬁg rfkd h&%lﬂ)?@f&gﬁce we provided

assocl ate usrng Vira tor coul
mrc@ftrrﬁfmceple blyatraurmvlrtrarsfegen seqeptarsingle olagn enigbody (TfRscFv) can be

clﬁq"rgxgﬁcea o _E.lé}ﬂ\.%?or %Bﬁqx oIn% QV%JI&Q!?QQ ﬁl%‘Tﬁth%Iv dlrected liposome

phar mac mu atlon enes VI VO

tdebivepysystean ca dehvirygaes |aud|o¢h¢n pokonies rsgstbmh@ﬂﬂygmtﬂespemﬁcally to
transfer systems (31, 32). Cationic |iposomes are
ctglrlrlposed of positively charged lipid bilayers and can
be conpl exed to negatrvel y charged naked DNA by
‘ CE 2 Pg Hs cich Txa)

resaltlng‘co‘ Iex has‘a net 03|trve charge. The
[0005]conpl s peted ooy somie 4 dhe mg}q:wsggcl ated with using viral vectors could be

circumvented by non-viral gene transfer vectors. Progress has been made toward
developing non-viral, pharmaceutical formulations of genes for in vivo human therapy,
particularly cationic liposome-mediated gene transfer systems (31, 32). Cationic
liposomes are composed of positively charged lipid bilayers and can be complexed to
negatively charged, naked DNA by simple mixing of lipids and DNA such that the
resulting complex has a net positive charge. The complex can be bound and taken up by
cells in culture with moderately good transfection efficiency (33). Features of cationic

liposomes that make them versatile and attractive for DNA delivery include: simplicity of



cells in culture with noderately good transfection
efficiency (33). Features of cationic |iposones that

woabw/udmm versatile and attractive for DNA dePCYAIS007/011407

[0006]

[0007]

include: sinplicity ofpreparation; the ability to

conpl ex large amounts of DNA; versatility in use with

any type and size of DNA or RNA, the ability to

transfect many different types of cells, including

non-di viding cells; and | ack of innunogenicity or

bi ohazardous activity (reviewed in 34, 35).

prepaeatican theyabfilityrto tChmp}bfe!r leraeameunteef Ride ¥ eéséﬁ}}é)f in use with any type

erap fudi
s AP AR PR M ASREP, AKEchGRRRAAYRI: bhPBT colls, including
ndf)dividling €| afiblack o imadunbgermitisy habx@hbmdowp@twwdrewewed in 34,

usi ng cati oni mes for.ge dellv [

35)- P gﬁéglppg?ntbre*'rg pgfspg%\% r}ﬁb a% Ii'ler a%agu?'ﬂ%mc liposomes

1{aee Been%‘% Wi WgAdafegené fkiont eordh waacgenedehmym 13dt 36). At least 99
10006] sear chers also have consj dered

cdigiqahbrials thave beem epRyrved b‘éﬁnﬁn%“lt‘gnﬁshﬁ’?sgﬂﬁef :fPr ggns gglivery (37), and

1f %rsoxq’]@é { wly deiAPelidctlcagambsutic’ (¥ @ntifidigal agents) are already
xa Pol yefhyl enei mine (PEI) is the organic

Crmtbpmk@eul e with the highest cationic-charge-density

pot enf{ééae]larch@ggalgo K%é?&ﬂsjufer&? Al PEnifaBility VFafibhlic polymers as transfer

ol i gonticl'eot1 de trans invitro and 1n vivo,

Veictas faraletiverydfitherBrusisiagents imyivo.( By exagm;@g’qupéhylenelmme (PED) is
her e _has be I _dehks tential, and
tE‘]SI Vgg?cowagnglo%?cgﬁérjo %h ﬁfrl]e gene th %gtrl %Bg%ﬂa% ity potential, and a
@ekdtrlb wadon@:r Iglegamksohgcmdgk:qtldt tradsfer i YltrOtﬁﬁlé in vivo, as first reported

0 t e | fi el.l 4
‘gﬁ eﬁta a(éé u? 3‘?6 keergf ascb #nd%ﬁ%g tﬁfgg?sé%mh aimed at this
ﬁ&éat{oh%hg 1E[jrb&01h6grenetheaipy (78Y) Celb-rbjmtgng hgattdss:an be mtroduced to the
i nt egrin-bi ndi ng pe via a
v eondnd) SHETeTRY 5P AP B cy Eries el Byakp afer binding
Y Shed el n®. delvavkeryet 410087 ]|conjugatedans flﬁtegnn-rbmdmg peptide 9-mer
efficiency of both catl oni c | i pasones ‘and

B i & disulfids brdzppnd Daied ohsEHRT AT ShntpEsy fog systemic gene
yheRy hey bear a ligand recogni zed by a cell surf ace

receptor. Receptor-nediated endocytosis represents

hi ghl grhemnﬁe@tmn efficienay of bath caHopisinREgIBT BAbFATIONIF “polymers, such

ghd fecbbAi2Bdlb9R cell surf:
gsuﬁﬁf )ég%ké i tﬁgﬁtﬁaeastr%tgﬂjé w-eﬂl%ﬁ rtlﬁE’ﬁ%%FDﬁﬁgl id & ccgﬂﬂ 91 cell surface
tehepmgh Rmdpmlfmbdlmgtd @MW%@MT%9H$t% highly qugpleg‘h internalization
0 er I
B%E 8ycpc§ﬁ‘°b ex ﬁ'kir%* ep@?sn@géceé)t b fi'l%é%ﬂcg:ebvfgi élggﬁe on @ Hposome
eicititates thd entryaif DA mtyx pels thromgmomal b@ldirgg dffligand by ifs receptor on the
e t d

8%&1 snﬁ?adzgtfjgﬁ"% %cgm{ g}tgmeﬁ%}sndne@gﬁg %{sde&grl%g?atﬂlgﬁgf%}ﬁﬁ li'ec:eptor (TIR)
{dveRSard lévaedd iinr earidus rrgypesl gfigencanckisaindudongs but not limited to, breast,

met ast ases (40-43 Iev ed TR | evel s I . .

R LA b RO PR AE (0 B OiF 1P ey ey T derived
&8kl Burhdd lympihes&f zﬁfdﬁ)on'Efri?eﬂasta&sr(mD-GB) i Elevated TR levels also correlate
with the aggressive or proliferative ability of tumor cells (44). Therefore, TfR is a potential

target for drug delivery in the therapy of malignant cell growth (45, 46). In our laboratory,
we have prepared transferrin-complexed cationic liposomes with tumor cell transfection
efficiencies in SCCHN of 60%-70%, as compared to only 5-20% by cationic liposomes
without ligand (47). Also see published PCT patent application WO 00/50008.



target for drug delivery in the therapy of malignant
cell growth (45, 46). In our |aboratory, we have

wonrepanz®it ransferrin-conpl exed cationic |i poseaeaISMora11407
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tunor cell transfection efficiencies in SCCHN of

60% 70% as conpared to only 5-20% by cationic

i posones without ligand.(47). Also see published PCT

patent application WO 00/500Q8. (0008] In addition to

the use of ligands that are recogni zed by receptors on

tunor cells, specific antibodies also can be attached

to t hén piigigenrie thensmebligarmls thaaye iTpePaniresh Rypraseptors on tumor cells,

gﬂe{cﬁ% ?rgt}o(ale%pagscd {drCod 1R ed W HRCOE ABiHedaPBicé (48)|cudbMes them to be
Ut not Timied to receptors) (49). These )
directed 0 spwsierbsnor sufaseiaatipyns: Gecludiagituy oy limited to receptors) (49).

abi |1 zed i,nmmunol i posQ ' LNEr . bk p ' i
Bhis PERn IRl " PP IR LT TR by olgosomes, can
atlivdr t{epdpeutio dneksith atspenific targdRcel] popudetioné0).aParketat.(51) found that

(MAb) Fab fragnments conj d.t.o.lipospones.coul d bi.nd
gﬁ%—#ﬁl}-@ainp9o%8n %}tlgagair%g@% eFa]?: gnia ef‘}??e‘":mé#é‘%iff tg ilposomes could
bhat saﬁuﬁfcanp 6 2SBadticRncer cENAindSENBR-pothatreseragpresses HER-2. The
found to be internalized efficient

L. . .
i@g@!ﬁpbpomsaﬂ@ae clogad y% e lmeglalhﬁgg Z%fgf:{?&tlﬁi Py receptor-mediated
BARASMRYsiSR (R SOuRPpR bﬁh%a&%nﬁ%mrégagbi y 8dmbrane fusion. Moreover,

Mor eover, the anchoring of "anti-H ab fragnents

dnhanchetinghed AniAHERi2 BpYy ferements oniviced theis dnhipitopy pifects.  More
?%cé?h%, P2k evsgd (é‘% a0dd 'aHE%t%Hm@nMﬁ§ﬁﬁ@oﬁﬁme@&?6sed of long
o} ong cir ng |1 dto

cul ati osones chem cally conjugate i
antulatiER 1posemes chemicaln cobbgpted cioyargti- Atmopeslonal antibody scFv

live 0XQr ubi cj -pr v }
JElss, JOBGN B8 ot OREK G 515V Bnghy HER.2 s o
svetiegsedsate A eamben bif icthee dtwhies hateabeenepiilished which have employed
ant.] badi es agai nst tunot specific anti ed.tq. . .
Arhhadin E2RH hitbn SbEThs PREERY Erlllbd B8 MipipHRsCPibtrily sterically
tgﬁhb‘ilﬁie@ﬂipo%@kﬁ@f, t6 edrg& thmor dells ﬂ)eﬂyli‘za;]ry i pﬁrdng& addirugs in vitro or in
rugs _in vitrg or in vivo, (52-56 ese. st udi es .
éioriSEred Th“éeutsmdi‘eisy ornﬁﬁﬁ%gl ﬁ’ﬁo lr]?z}é ¢t (immunoliposomes  for
LHBE-tdrRstaRt 8@ dHliveryd eThy @bMbinkkien @ITBALiBHAIC Ibseine-gene transfer and

cationi C |iposone-gene transfer and jpmunoli pQsone
ABERHTIOlResOBp frehnigueH 2PREAES 19 Rnd §F9¥§15§1£s§yém‘? r targeted gene therapy

r is the subject of this
?’g?s Ih%(g_ugfe@leo% %%9 YicARh. J

Icatron. | Progress in biotechnol ogy has

[0009] al | oweRostess darbiptechuplogy hasealiowed the GgHYHMH of SwEFifis recognition

f&o?ﬁﬂi%o#n Ab B‘gn gﬂﬁ%gﬁ{)ﬁgﬂaﬂgn Qff thd @ﬂﬂﬁlé 2&iéns of heavy and light

regli ons o eavy . . hai ns and their . ]
iohiingead it integpatéonsinta singlsi poheptide pprvadasdbe pessibility of employing

L hility.. . OV ' _ i :
Ganait Sbih et iphel M RHA0 (dislhaf UM (b eBRAY puposes. Thus, a sclrv
TBused on tixcinti-TaR AdAb SRS 22 contaifs Rhd/obmpleee ¢@ihody binding site for the

cont ai ns .t onpl et e.ant,.h hi ndj. [ .
RoRn 8T g TRERTPRTE BY T X p A Rl hebfilic ifin of approximate
pabiepelpt wekzht R6j0000ThagPfRecFwEs formed by connecting the component VH and

VL variable domains from the heavy and light chains, respectively, with an appropriately

designed peptide. The peptide bridges the C-terminus of the first variable region and
N-terminus of the second, ordered as either VH-peptide-VL or VL-peptide-VH. The
binding site of an scFv can replicate both the affinity and specificity of its parent antibody

combining site.



nol ecul ar wei ght 26, 000. This TfRscFv is forned by
connecting the conponent VH and VL vari abl e donai ns
wobramiutms1 heavy and |ight chains, respectivel ypCcniuskooanii4o7
appropriately designed peptide. The peptide bridges
the CGtermnus of the first variable region and
N-term nus of the second, ordered as either
VH peptide-VL or VL-pepti de-§/H The binding site of an
scFv can replicate both the affinity and specificity
of its parent antibody conbining site.[0010] The
[0010] Tf RscFhe TigRscHehandyasages ihdumanyse oygethe Hemgfecule itself or even an

elr;)]%ﬁ%lg/lgﬁf%tg t%rsg%(k( ngon?evseoq 01%{:] gb{ﬁnm EaﬂxcE@é&ﬁtwnh elevated levels of

ionic poly cancer s wth
Bt FYRE&Ch henbdrofoéasbhe fﬁfd?, tho siza ofitheseF v &xf-2$ kRgpis snuch smaller than

Fi rst f.ot ~28 .kDa
A S S S k0w, T
REL A Yo8bm Mberbpek®i@ kddm) - comifters QF\/schaﬂﬁﬁﬂm-tmmpathagent complex

gg;g@ig&mﬁgiﬁg%r é%:ﬁ\tltg glll %lgt?){%qaq ﬁgﬁ%‘lﬁc ‘i“i’i‘?‘?f“gr&ﬁ golid tumors.

?%thl ﬁ'{ ol SRR £15b Hab prdticaP la&dadtk}ggéfl%lat&wriﬁ productlon as a
| er scFv al so has practlcal advgR rel ate for th
tecombimapt priieini ohargs sralecprofBetiRin ot ¥ VL‘A’F% © requ’red or the

@%raalp 38589}{1%8 llr?ﬁllé)f‘nvglgﬁo thoiﬁqja@en%{d eRBtdaE Hith A Hdlr Third, the scFv

envi si one his invention to be taken
isra nacmnbmhutallnomgnm’(npt a glosad proaducy liked) gag\therefoge, presents no issues

Igﬁaé (FF%%? 8?% choS .Caﬂj.ugat Olith bR SOSbrRE gﬁfh%geﬁé kgdditibnal advantages of

presents no I ssues r
@ﬂhg fid 'BﬂRscEn mmermttho faohithdy Tiflintethctowith tb@ffﬁ%g’elﬁshlgh affinity only

]&150{2 ? V%atda%t\’éllt fl{ ySin ﬁgﬁé Fcﬁal 'P?él&jv:\n clio heiiah oddtes containing

aBﬁJléﬁdeu Tathyy plck@tt prixgichl agmielnges I’Jﬂmd,ewlsewfﬂflescBnenables the tumor

Lar 'Ee e pr e id‘?(g?g{?e t e O{TE gf)r%gﬂeétl%gtnc{]ogg notlchontaln iron (itself

ﬁll&fted-ri‘n%\ér eHh| Fubthewithowy theelrd ré@ﬁdﬂl b tl’ﬁzeMAb the problem of

targeted by a Ilposorml therapeutl C t bat does
non-aggrnasnecificdringingdlopsh Fpreceatass ig "ﬁq@& Qr(g 58) ) .

Fourth, w thout the Fc region of the MAb, the problem
g§3 FaRioR @hPﬂ%Bso? Resieland tht Pathogenkbic @ Bhostate KGanegt or S
S elimnate p53 Tunor Suppressor Gene and the
[001 1] Pat hogeg&&insr @ﬁpﬁéﬁk‘&f @feﬁe 6831 Wys[d)&iﬂ:jal Tole ihuliverse cellular pathways

uppr.essor gene p roIe
G‘EI‘FCDP& ;holggtaﬁwgc? }rh%s Sf éo %éia h 2 SHEB #S %ﬁﬁ repalr regulation of

FSRANSLlelad %%ﬁ%&wll%@@ﬂﬂ (@;Sop@i‘é?s)r(ﬂ?p aVialfuneipuk af these critical cell
of the cell cycle and roramrEd ce|ll deat ﬂ? £ tional p53, which
paiboysye siesasseeigted pefhy ths PIOGsHS O LR MAREsRess | L3 fapgtional p53, whic

Ral BUaYshicatedSR 9vtRE®A oMhlubhah kand¥rs Ak Bcbiir either through mutations in
tunorigenesis. Loss of functional p53 whi gﬂ g&% be?l h
ithepb 3 geneditself @FemosDoRemon FREHTEERD OF hrog gaechanisms such as

S 1rcatI1$H Q¢ 9he TDRIHOPéhe (foﬁﬂ? i %%rtgﬁxnﬁarbérﬁ% fan@t @lﬁcr cancers), or
no g) nmbn Ooccurrence roug ot her rrechanl
aslsmlmaalsn of p53 with the E6 protem of human papilloma virus (Wthh hkely plays arole

in cervical carcmoma) (2).

[0012] The loss of p53 function is of relevance to a broad array of cancer types, with
non-functional p53 associated with, for example, 15-50% of breast cancer, 25-70% of
metastatic prostate cancer, 25-75% of lung cancer, and 33-100% of head and neck cancers
(3). The presence of mutant p53 also has been associated with an unfavorable prognosis for

many human cancers including lung, colon, and breast (3), and mutant p53 is rarely found



anplification of the MDM 2 gene (found in certain

sarconmas, and other cancers), or association of p53
wWoi2007/1udm81 E6 protein of human papill oma virus eamiusoo7/011407

likely plays a role in cervical carcinom) (2). [0012]

The [ oss of p53 function is of relevance to a broad

array of cancer types, w th non-functional p53

associ ated with, for exanple,gl15-50% of breast cancer,

25-70% of netastatic prostate cancer, 25-75% of |ung

cancer, _and 33-10Q9 head and neck cancers

(R 89w Of thiy mash g 58@% of SAHGH SReely 1 §dem8f,éaglwbﬂwtoma testicular

¥Anéd avaLBRERIR AUNASILS 1§&Ehaﬁa§h&menf@(u)erﬁl addition, p53 protein

|nclud|ng | ung, colon, and breast (3), and nutant p53

iteanperintiopally yRenlptes @vaennvidkednsengipganissie. & graesseirequired for solid
r VV t I

GRMOE g neu§5c?b| v pert $MQI - hdve %&p e?ﬁﬁ%] evér%ﬁfd u gﬁiﬂée angiogenic

cancer ona and acut astic
(ph)enouype wdhesednmomqpxrcst thieffoss rqf rlngth PR aliwhed (6).

regul e I.n..a r-0cess
[0013]r equi ?éélgée g‘r | da}%u rmo‘r%t anti-¢ vvta'ﬁ e?r% E%O?IB P9 1P8uc|mg apoptosis ' (20),
habetmm@b&echmgast 1rdﬂusebﬂhwaytm£j lehliao dhifire gffrthﬁapeutlc regimens. A

g{-%gg ! Oerfggsnge?%&f% S i e ga%lggiwﬁsarﬁﬁgflsmget to cytotoxic cancer

&fHatmér&El Cisth ageﬁ@&nmra&omemgdm NIt BROAEOBéeh sugBdsted that the loss of
éygfgltlon of or changes in this pathway may |ead to
f

peiQfymay, gonfribyte;t ﬂ?“’e‘@}'PFFeWé‘StaRCE Fo @-cqTiaqk 2grads observed in some
Q&g@rggggggjed bet ween nutations in p53 and resistance
to cytotoxic cancer treatnents (both cheno- and
[0014] 54 otlﬁe?rt%rswle 2f)p53 fynclign ¢guid @ﬁ@fo@u{fg@%tl@cﬁepﬁﬁﬁahon of primary
[ 165th@%8mBls frevied HdthQikeTRY r&fOYEHMY-fhe E) gt 1¢ introduction of wip53
cross-resistance to anti-cancer agents o rve
duabeenraported ko suppPRess, bqth én ajrdRerut mrraommeubg:;aﬁanodels the growth of
f I |
ARShs Bbet U ilnighBfeRs U8, RSt Lp 8L IRFHEANB26), coton @),
rcad\ncal/ @Ry rmd tlheg §p§, 29)rhend>mce:ltsduéloiw@nenfp5\m pibBe, hwahile being able to

been [ to su e o an
élﬁ%ad a?r?x I?ngur}l%r gE {1 ﬁw?]to%eenvg} gwée QP mlnate established
rtamogian Sighficauly, ,hcpﬁeﬂ&f atwe (112136 ZAémOMtEdal’tHatne}fd( combination of

(25, 26 cql on cervi and I (15,.29)

(R del éﬁé@%ﬁ‘mﬁs@ 3ot a1 %gmmletet tpng-term. tumor
[agrebsibh ¥f Edtitihéd hedInAGeRWBRO dgiaﬁ tﬁkabrst(es oghown to

be able to elimnate established tunors.

[00155j gnj fincHIRPYY HfnEvRlicatine ¢fdbe ridnammstina sgnifieapt fragtion of human
CRAtdrD hd1R8 195n<§ﬁ§tt§éT})Féi‘ﬁ1leVe E81di¥REL tbr! d ROSOPRPPEraBYd Based on a

radiation led to co ete gé%ern1tunnr regressi on
cﬁroemgatzﬂqu@crldﬁe%reéﬁsd ek Ruwtgrsnetfeetiverestopatipnay)these functions

[iQ0dhmor ! 18 Yoe Eﬂ?ecieﬁp&d CALs AR nbh&al pge?!l %ftﬂgtﬁ'e&mtrol, restore

a S|gn|f|cant raction of human cancers nakes
@bprapeiapy eespensss taddNddamaging agenie €¢.ggehemptierayyand radiotherapy),

%ﬂﬁqg irBBec?e angiogenesis.

[0016] The sensitization of tumors to chemotherapy and radiation could lower the effective

dose of both types of anticancer modalities, correspondingly lessening the severe side
effects often associated with these treatments. Until now the vast majority of p53 gene
therapy protocols have employed wtp53 gene replacement alone. Based upon the current
literature and our data (30, 59), it appears that wtp53 replacement alone, while able to
inhibit tumor growth to some extent, is insufficient to eliminate tumors long term.

Therefore, it appears that a combinatorial approach involving both standard therapy and



grow ng body of evidence related to p53 functions
effective restoration of these functions in tunor
woebd7s4zisght be expected to re-establi sh nor maPCtaisko07/011407
growth control, restore appropriate responses to
DNA- damagi ng agents (e.g., chenotherapy and
radi ot herapy), and to inpede angi ogenesis. [001 6] The
sensitization of tunors to chenotherapy and radiation
could lower the effective dose of both types of
anti cancer nodalities, correspondingly |essenj %
vegelrd sshddhepprdias PbsentialsBIENaE &8 PPKell ﬁétémfe effective clinical

Hﬁ)‘?ﬁ f&%anéé?tt eJat ay. tl‘bl@re\é@éxt tﬁ@ﬂé}ﬁbﬁs\fra@efd ResdrdRNQelectivity of our

pr ot oco ave enpl oyéd &éne repl acenent
@ma1caBastalilvaxﬁdnllg¢@-mSpm¢t Wm5t3epal!19 mdépatasr thgapefential of this

%{){??lix%d,s tgﬁzfa%m{%e QRAT 3915{5%[ m\{\érggm% %satﬁg%g theAl1BRfite c;,aélse of so many

r i o sone extent,
pfistdté caricentedths.el i mi nat e tunDrs long term Therefore,

It appears that conmbi.nat or.i al.. ap ach i.n .
(0017 o ' SroHmRRE ALASEY ARGt A gIBE BERBaLs A fiyirngut ot limited to
$aRpiR Nk ind) k@it &£ (R¥KS) RAY Sdonardeptor @ymbineckinuses (non-RTKs), are
g@l ml o ;%L@g?égsagttmnggé}tfcggggtg&ar : 5'§e, ?t%rle (Spg ﬁwﬁrpergﬁfi‘erétxon %1fferent1at10n
gfa%hc%gﬁbg&%sisv%ﬁ%&d@@@%nhﬁ&p%@%ﬁ@@ ssmad:eez 12, 1175-1178
[ [

cat es tential” of this neth sensitiz

€06)¢ heoraiasl Svholr.ct Bharmsse hEen THRR 1SSl L1HE (200 liravse and Van
FRSN FAF JRMEPY3, ﬁﬁ? Slt857t(§0(f§)5‘ CRfan§ %ﬂﬂ'é%e cluRHp 9%Wa§s @fe deregulated

intracel Pular sidgnaling pathiays including, but noft
lih mntosd celds. r"éluepRa“KStapﬂd@hdéTKF aresgand tArpels) fog gancer therapeutics. One

ﬁ‘g ec’?lttﬁ%aé,al{t%% nlﬁl §E‘%u&3§ %]ﬂﬁ ﬂf)@llt‘fﬁtl‘.’& {oaﬂhose that target

ways | |ng cel
rgr@dvtkf facet remeptomls ﬁridslhem affmtltlme srgrvghag p@uhways (Imai and Takoka, Nature

%Eq%'é%%% @és 61?-; 7}27@6@{) ‘”'gﬁl‘és%‘t e %&tg%am&BﬁS\? AT (ATP mimetics)
Eflta gﬂri]!ﬁﬁlﬂ hé:]r@é@ adthety. 3hife of e HAT Sudc2¥m)smal ravkeulenishibors is Imatinib

353 17 2009) ) . ny. of these
et (GRERVESD a b uruGaelaly PRE s Re Hapfotclaty of BCR-ABL
-ﬁ?éién pFokin @@d«mqmuﬁélﬁréﬁd@ if MslebranaeediciRrs, 5aAI8 (2002)), and has
t erapeutlcs One class of such therapeutics are.s

shpwausigsificant efficayy, e HeRtmenhiof ptientst WHa é"}lﬁ&?lﬂﬁla chromosome
é)%rsg% SLaM Ii%fsa%égr FRRHALPoF cﬁﬂ% Tﬁgslr@f dﬁ% Kritesfl PDGFRo. and

gnalln pat mal and Ta Nat ure Revi ews:
QEGERPOKIT igtink@ e A0 Bift)statith@ T s aviii the two $>latdnp¢ttre'ed growth factor

with ATP (ATP m ngt.ic and i nhi bit . .kj eact|V|

creerity e ARYred oc Slury st PBEIPES i ppjgoribrosarcoma
| protubBangl Beéﬂﬁ@b’ E(tag & n{eREVEHBGF sﬂ'ﬁvr&nﬁll}a EGER)isexl:sd ®logical target
I nactil vates the Kl nase CI Vi

e ppll molocale npitiEe, Ot AR S DdEeris eyl v it geyiows Cancer 4,
IkE0955 &(‘ #1d erléfddb I'(Q&m (Ohid SanDo®felli @ty Reviews Drug
in the treatnment of patients wt Phlladelghla

dbiseenssp reaippl. S14-S15 (2005)) selectively inhibit EGFR and have shown efficacy

against EGFR expressing cancers such as NSCLC and squamous cell carcinomas of the

head and neck. They have also shown efficacy in Phase II trials in combination with
chemotherapeutic agents. The combination of erlotinib and chemotherapeutic agent
gemcitibine (an anti-metabolite) has been approved for use in treating advanced pancreatic
cancer. Several Phase III trials of Gefitinib are on going (Chai and Grandis Current Treat

Opin Oncol 7, 3-11 (2006)).



positiye CML. It is also an inhibitor of other TKs,
including KIT and PDGFRa and PDGFRb KIT is involved in

worb@Esuztsic G STs and the two platel et deri vedrgrmstdw7/o11407

[0018]

[0019]

[0020] :

factor receptors are involved in tunors such as

gl i obl ast oma and der mat of i br osar coma pr ot uber ans.

Because it is a nenber of the EGF superfamly, EGFR is

also a logical target for snmmll nol ecul e inhibitors.

Gefitinib (IRESSA ) (Herbst ‘et al Nature reviews

Cancer 4, 9560965 (2004)) and erlotinib (TARCEVA(r))

(M nnsanan MdDewd¢ hedids caretrReldcaisthopugl the st peshfzme, and interact
S14- 05)) seLec | Vil t a
SGHL e EVEPERRy: KoTRHE ARy, APERE b ROt MlRelular signaling

rﬁﬁ&;ﬁe@nﬂﬁﬂu&fmﬁmﬂédulﬁaM| alsoelseing demelopedighatnaffect cancer cell

neck. They h P
A SO A VAR B CHUREPR dF AP AR AlbyL TR NI hSe? PIaKinase,
6O HR DR i (1R in@iintldnafget bfraphigempend everslgmnshock protein 9).

genctitibin ti-nmetabol h
Tlsﬁy 1:2ﬁll pllfsg:qf % %ﬁ%ﬁ%% aflpg %E@Ep%%e%ﬁdﬁngsre or matrix
r@&@ﬁgﬁnjol:é ndsE. allﬁhlgftlogef)f Vhi&hﬁr%’nﬁoﬂﬁhﬂpgﬁ@vtﬁ Ghetor AWVBGF) by small

&irrent Treat pin Oncol 7, 3-11
1(1@1&060‘:; c@x@@lg@}m@mmow@@ma@owé $$18O%San transl ocat e

throu gpg LMI .g&?i@%hr%%geﬁﬁ Qol AL E6 aq ExWﬁ)réxEH&ts inhibitory effect

cytop asm domai n surface receptors and
omtliffecattlisdfarmms PHRAF seginediinasglas svelin arionsR TKs (VEGF EGFR, and

BBES {0 el SRS SEKELAPRdy | Bk, 315007 LEA00RI005).  This

survi va |b|t|n
‘mLﬁnyétwn”Ohnath@rkshw@ebrdaampnetsan zttmetwmmctmty by inhibiting

at ey e T o Lot 06k, 01 FARAIYS! 4D YRRS). Suniiniy
ﬁqmesqsmmmv@) RuRSIaqfulnyarpethd m‘xt mhgnlSRGinEﬁi‘s ®DGFR, KIT and FLIT3

&t@rglt é(@glfctgﬁlOlég gé\;ifti-(le#%?? f?gﬁ)S )\/E‘???Atifi} nﬁgfs fvﬁ%ﬁgﬂ n}olecule agents have
5188 bRES UenBRERIA (RS AMRERIH- ﬁfot&ﬁbﬂn@lpaﬁfwﬁwmhi& 1s[cﬁ)@d19]] in cell cycle
Anew type of small nolecul e agent, Sor

aivest tand; apopiashy (rogaed gell dsahyi 14 éFgEﬁPV? sf8§'6fﬁﬁe gpibitor of the
B@Eﬂ%@?ﬁp gr O?iﬁatgg Qgg :%)ir)otgﬁso\fﬁé 'EB#&Z&EKSW(&()E@E) hEb&n reported to

J Phar macol Ther
B4 Bffe@ilE-@A@S( POVBI Fancens, @mmlbm%ﬁlog!&aha%gnmws
i nhi bi.t or r d- um.a Viglfy~
i nhi bhﬁ", naﬁ% ;E\S%} ﬁgl ﬁ?ﬁlﬁgﬁ%% O%Pea%tgﬁmhgﬁegals otfy mODa that are
SﬁrnﬁﬁﬁereHOQ'all&ZMﬁﬂﬁdl@-ll@E@@ﬁ) Y46 Banist fori 8R,E§§zﬁ and ~36 hours for

%%@%%@g %ﬁ%@ g{%‘ %@higﬁg%ﬁg%ﬁ@% é’gt'ﬂgf RidnOfmt@benously, plasma

&é’rf&nﬂrlgﬁ&ls( 20 @iz) Jamdbem bif dhe tsanafiemoldcyte thesdpleutic can vary between
nol.ecu ent b d ‘e i
Bbqlfa{ﬁl( ﬁncgr ci §§lgs\é1§llep§tsaq“g%n enﬁsléé&%ﬁ% ﬂlét-bﬁ 82(?03)) This is a

Akal CarddgeAstithesehgaime pk eﬁﬂrsmbpil@gr diioe éncaplshilatieg sinpll pplecule agents

selective, reversible in
in a tumor-targeting c{e%lvery comp ex {ha? can {;e achlmstered intravenously consistently

at the same dose, such as that of this invention, would improve their use as therapeutic
agents. Furthermore, encapsulation in such a ligand-liposome complex would protect the
small molecule agents from degradation further enhancing their efficacy. Untargeted
orally administered small molecule agents are not specific for tumor cells, a fact which
increases the risk of normal cell toxicity and adverse side effects. While these side effects
are generally mild (e.g. rash, acne, dry skin and pruritis) the gastrointestinal toxities

(nausea, vomiting, anorexia and particularly diarthea) can be dose limiting. The most



chynotryptic protease in the 26S proteosone, Bortezonb
(Vel cade), has been reported to be effective agai nst
woaniaugscancers, particul arly hemat ol ogi cal  PCT/US2007/011407

mal i gnanci es [0020] The anti-EG-R TK i nhibitors are

synthetic chem cals of ~500Da that are adm ni stered

orally, with half-lives of -46 hours for (1RESSA(r))

and ~36 hours for TARCEVA(r)q_Because they are

adm ni stered orally rather t%an i ntravenously, plasma

concentrations at the sane _dose of the snumll_nol ecul e ) _

¢dvemap sideictleta Akinansh, iscnosaibly ¢Hetp BRPSPEBEA S{fests gn the target kinase in
i i ' V366- ( 3ddlivery by a tumor

R RGBT i Chaga a0 287 B30 iy fgivery by tume

cediegpecificugertroapbddcatase this pwbleorol hemost sgyersttexicily geported to date is

t ~tarnget | . very. 1. n . .
ST D T —
A65-thfe@itil inBarhimation find fibsosisnineahe lower respitatoryripacbv@ver 170 patients

their use as therapeutic agent.s. gr.nor e,

bregied PE D AlsERetlio tepam i TS (Roieag Sebeleg ¥ Pharmacol
kP tTReE 31919731080 (2008)RC RECenBlgeeticst CTamidadiogtphictimaging has shown
further enhancing their efficacy.. Untarget eg or al la\é'd d
Hokeeliinibreltedinlrstig] bing diseasos sismilirdo it o pulpaqnaty damage cause

hor &#@Hﬂi 8! ity fhasd ht haddGh&8SReyt B 4 iditecPlcytotoxic effect.
ngr?m ce?l toxlingia?y anda\gg%lverse side effects.o Wile

Therséors; the ued olcumonpell gracificagept qegvgrel_lagass,%@s fr any small molecule
?%é}ﬁ’ aflohySts! e dithoP %Hl'tflél Lﬂééﬂt $rBia9as Ld101iO% €S il Bloblem of interstitial

Xitres (nausea, vom , anorexia and particularly
gheumdnitiy andotir sidseffedtsi Morgoverhdirpgsdadiyanpte Hiegte where needed
ffect kin, r 0sSi b ug ta.noR SREGIdHd of this i i
BB cond i Bsb AR vy Rl A e’ B By AR of this invention
etoudd al6d tesult img d@anmse in the3BBe BBRed Ga3ffectiVa trsatment, a further benefit

delivery by a tunor cell specific agent coul d decrease
PW%ntEf%%l%’ﬁ?‘bfﬁhe nost severe toxicity reported to

date is with IRESSA(r) (gefitinib): interstitial

non- i nf ect | B SUSNMPARY R THEIREYERTION. Y o o,

respiratory tract. Over 170 patients have died of this
[0021] di seads mtbelante edthning inwenbioh RESSA¢tY ) of] inmupolgpatomes and polymer

Schol ar, . J Phar macal Ther 31 1-97 005 . .
REDRHOEY BVTIEED Cere T B PRI ) MBS eRAG: IR detivery of
tvbﬁétlygﬂftjfﬁds @E Ehdfﬁifeatie ﬁldlé&lﬁésstgi' tidedh theatigg gmﬁmemms. The antibody-
simlar tq that of puJnonary.damage cause .
OB ApHRPIsHAEMERT FFEAE HEPRBSURRIATES g1 POYIBFC SO s ye made via a
dithsietanaydrationt soretiiesical ddiglgkion anethb® Thesoforaplexemiare equally as
cell specific agent to deliver IR SSA(F{})’ oy an% sma{l eation of
whieedya 8, aganre ctigctivg thap. sipulaReompleR s RIEPFE Pﬁ'@ gmical conjugation o
%@Xﬁt%d?_ &%Higbe fa@ridne td BRbligdtbie drpRSkt Edmblex. If an antibody
is an

pneunoni ot her side effects, Myreover, direct .
deaigmeat js needs e wspanrompleie soepablsrofrrogucing a much higher level of

%ﬁ%&ﬁ‘%ﬁ %{tﬂ%ié%?%ﬁln e Sdnidl hinsdn%-Eﬂ%%ﬂ%ﬁfi& '&gerﬁgoﬁ Pymer-therapeutic

“Tnvention would also result n
agentamseplenbedringdbe eomplets adbodymadequdert i ve treat nent,

[0022] a fur tﬂ%rccc?rﬁgﬁ&i With the present invention, the single chain protein is not chemically
conjugated to the liposome or polymer. Rather, the antibody- or
scFv-liposome-therapeutic ~or diagnostic agent complex or the antibody- or
scFv-I.)olymer—therapeutic or diagnostic agent complex is formed by simple mixing of the

components in a defined ratio and order. The antibody- or antibody fragment is complexed



currently not possible. BRI EF SUVWARY OF THE | NVENTI ON
[0021] In accordance with this invention a variety of

wonmrnatisposonmes and pol yner conpl exes have beeaT/us2007/011407

[0023]

[0024]

constructed that are capabl e of tunor-targeted,

system c delivery of a variety of types of therapeutic

nol ecul es for use in treating human di seases. The

anti bodyor antibody fragnentidargeted i nmunol i posones

or polymer conplexes are nade via a sinple and

efficient non-chem cal conjugation nethod. These . .

EoepPreReidicdr TR vidss etargcehapge deragionigecily with the liposome.

& HRE LinpSdin\ah, i Mkibsiy 6P TRLRX P Eﬁﬁ@i‘heﬁ’rspi/s e With the cationic

conj ugation of the antl%ody or antibody fragment to

tihesdmepos theepadympo kiyarproteisfipid xatiq in te rangs pbagout 1:20 to about 1:40
ra nt i resuyl t ! [ I :
VROE bt tines B! fthe Bflg SPABLEIOND, SPREN Bnflar ratio). The

ehtibaiye oe yntitaly frigmadHipobope soamtitidiyr apantiboslydtpgmendipolymer then

ol r-t.herapeyti c agent conpl ex bearing the l et . .
P Ea ot ar dh e pi0ss or i Ehe s RER. aih i ip Rl Bik ofaratio in the
Eixfg@%mal‘blbﬁtvﬁ 0o t® m;zot(gg tliérﬁ%élﬁilc@iraiietgmﬁmt &gemlt:inmdh@total lipid) or about
chemically conjugated to the |iposone or pol yner...

Rk ol 40 e riep gt Sreuis AEPRguBe RNEPE e poated for 10-15
HhiAaRe 8t dobrrAS Aipler4@ED I8 ¥mBbdinltatsaRhéB @ik thefipeutic or diagnostic agent is
scFv- pol ymer -t herapeuti c or _di agnostic agent co

. : |.ex i
POl metecly, hienpridbefyx on @ngvodtma@a%dmweiqﬁggubody- or antibody
?‘%%ﬂr%tﬁeﬁ{)&%}ﬂe? SRk & \Qﬁg the §Ra1PHIRAWY at PoRiHirhidd® ﬁ'ly téue range of about

I's conpl exed(e.g., associated, for exa

Wi2i7 to abeutdé: T (raradlampleculedinosemy/ palmeartaompleh syifably at a molar ratio

lc(:).llg gﬁﬁﬁ p'ﬁ'ra%t’/ :é)i[l] ﬁﬂ@ﬁ ﬁﬁ%lﬂﬁ@iegu%ﬁ&o@?ﬁe%%&r cotipleh)e

st Is m xed 1 the cationic _
| i posdite msultaig thetapmetic ar diagnostieiagent-gittbodytlipespme or therapeutic

t he range.of about 1: t A . r
PuaPRBar paBR oy B it eetd i ohimglo, prprgbly  humn, o
Heliter(thie! Ayent &t itapet déils mnthebaaymad’s oyl bBebgirably the complexes are

;t?r%gﬁg nﬁ% a %}I&F %ﬁ{g‘?sﬂr@y}%&gé b Ol%%a&c% {I??T%dl%%?g Ix?%c&r cell or a non-cancer cell.

ther fP&itingC agdnt Gis g Qatib6dya@e Nintibddg hfrégmenic [vetich dai ohe exemplary
at a,ratio,intherag%?] of about 1:10 to 1;12,0(n‘g . .
R4 RERL Dndsy Lo ERTIREITIN coogp it 2HhBP dateBt Sl idsiclhwiyph expresses or
2BAMInsLint fafeel ' He StithitlRe apeuld antodyl 80RREbBAdY fragment binds to a
agent : nnol e pol ynmer) and_incubated for 10-15 m nutes
axangisgin resrplorathgrtacset felithd Griaritish whitegsep tetransterrin receptor. The
FREI deEnOlanHAIBASI 01898 b e 858 IncNRISEHIDNA molecule and
?ﬂgsantl bdggn_ or anti body fragment-|i posorlr)tceJ or&g: moteeniean
anttadp gy DA malecsledyhichagnredes povilddype P53 melecile; lRb molecule or
t e I gk Qni : :
4 ool?tﬁﬁghgl:egﬁ%?}a oe}‘ﬁ?fsiﬁs:eﬁg rrza I 'Eﬂlla %ohfﬂalé;&@, fo?%gﬁmﬂfe in a therapeutic
rohposition] ¢apdeonatipsterad systomphlix prefstabl v bitsavemously.
g: 22 J%Za%: a?igggog%g?%é?émge?z, é@%&%&%&n\%nﬁog%mihes methods of preparing
an antibody- or antibody fragment-targeted cationic immunoliposome complex comprising

preparing an antibody or antibody fragment; mixing the antibody or antibody fragment
with a cationic liposome to form a cationic immunoliposome, wherein the antibody or
antibody fragment is not chemically conjugated to the cationic liposome (but is directly
complexed/associated with the liposome); and mixing the cationic immunoliposome with a

small molecule to form said antibody- or antibody fragment-targeted-cationic



[0023] The resultant therapeutic or diagnostic
agent - anti body-1i posone or therapeutic
wageiTt142zast i body- pol yner conpl ex can be adm ni sPeTAS2(00/011407
a mammal, preferably a human, to deliver the agent to
target cells in the manmal 's body. Desirably the
conpl exes are targeted to a site of interest, which
can be a cell, including a_cgncer cell or a non-cancer
cell. The targeting agent is an anti body or ant i body
fragnent whi ch in one exenpl ary enbodi inds to a . .
IREHEeIEsP TR COREE%r In sRtiakle @H{b&flﬁ’é?m&etge g%‘%e gflagmem is a single
WM By RERDE RRcIPhs £PRhRkARs bR 66t sifigle@h8in Fv (TfRscFv).
interest. If the anti body or antibody fragnment binds
[0025] to a Snaﬂdc ehipids pesfebtinr prepprang dhgefmalh| molagule-gqapprising  cationic
i’fﬂxln‘ﬁno Bl%%s B*é gﬁ(h%a}gljegbr{t qﬁ'@ iQ)Iil Iﬂlﬁe mlxtures of one or more
erap |c agent can ecul'e, a nucl el c
eaticghic hpndls okl nge ar iDhife noitmt ot belpmrdlmds t %mtqblsa tipdntibody or antibody

| l.e whi | ’
E@%ﬂﬁ ‘g HBFIe(iB'btg ??d‘ﬁﬁf’glgmpgs%lpg %ﬁ g;f{ol 1212%% ga%ﬁ%ﬁf ;Ipout 1:20 to about
The qoenp).exem, e‘rﬂfocﬁmaﬁfsJ ethé Ncatidrier hptmmtne(s comprise a mixture of

conposition, can bhe a stere
BPRO EY EREHBLRPROYA: ISP Elgibanolamine. and/or
grieslédoBnt or t he phBGaet bﬂV mhbmylcnbauwmanﬁmbﬂmﬂs ®romide  with

preparing an_antijbody- or anti b
dialeayiphosphatidyiathanslaneec %%P’éﬁ Bnpfilg[a odiments, the

gaidi ir%%ol%os@ﬂ{e' iDRfYed WAR %al%ﬂé&ﬁlézﬁ@. AdYht ﬁ‘ﬁ@)in the range of

or antibody fragnent with a cationic _|iposone_to form

ab@‘étq ilite abﬁﬂﬁﬂfﬂ)Vl(ﬁi@%]é moloqyles rampne liposgpe).pdfpblyrat a molar ratio of
(%dttiaijo {Ho%g'f?"}'t izcht N0f 14 %%'iﬂ P@b' ¥odu® PiAQReH §:9, Sdtit 4:7 to about

e
6&;%8&2&17 asgt;:gut teor ahouh7ﬂr(re§lgll pary eerdg:immygoliposoms)-
[0026] % gfmc ?5?38 {elcgfm rf10r uosr@ a%%E%X%&}cE ot tﬁé@egenm&ﬁ{i&? sv.hpably will have a

hicgnitat weighgef eafd;s ahin abowti iﬂmmbh]ltquss anee coitphlgXessl than about 1000
iqw t abl enbodj nts

aH@P% h g?c'ﬁnp r}ghtto %9@@ %ﬁi&)ﬁ%nﬁtaﬂgﬁ@f@r ?rphodlments the

EREARKGIECHENBAR eﬁh@éslﬂ oh¥ pK'Efﬂ?SEd:hb)nge [0?QBGUt Bty Ak ©. Suitable small
|IpIdS useful i, n re aring fhe small

mstleqiese fro R iRt 5 Wragicgnph e PEFRGTY pREgtien JoRlde qaticancer small

Holt e iRSIRng! rb\(l@rﬁdt Qfmit&f s dEMTX- V0 SYRE-3.086, @hatinib mesylate,
more cafionic F ds and one or nore neutral or hel

letlptinib. hysmcﬂﬂmqﬁ; S‘{*‘H‘E“’é’ﬁﬂﬂﬂ@d?‘?@mb and geRlpes W&b%’magvgs thereof. In
AR5 Rfderd fﬂtl HRkAt ¢ bx@&xﬁ uhx}eﬂﬂ@f?g?o\a&eﬂs/)rﬁﬁl hdldcie &nprising cationic

range o out 1:20 to about

émbodohperome wneplsms wapazed by wone Oé%ﬁ?ﬁcpbéd Betgingt ur e

of di THRAL, \Wie ti8h bRyvides antibody- or antibod
[0027]d ol egb%gﬁgé{g HFIT%%)/{‘J% anol anllpljra]e and/egr1 chhrvéseseapol ocy- or antibody

dragenent-tetrgeted oati@iinémhymdhp@somewhamcmnpbmmad@nomc liposome,

Wt hgg?cg)lr %tx{%ﬁg S?rgat Iggy 2 g&%hq’{%lgaflﬁrwﬂé}{em the antlbody or antibody

Iﬂ‘ﬁmﬂm‘c |190ﬁmhem1dﬂlyedomugahed he sadl batm)iuedmosomb tbut is directly

ra?s)sl,oz?:fate éc;rr?plle)r(]ec{ n with 16 e osome) The small molecule may be encapsulated within

—tead

the cationic liposome, contained within a hydrocarbon chain region of the cationic
liposome, associated with an inner or outer monolayer of the cationic liposome (including
the head-group region), or any combination thereof.

[0028] The present invention also provides methods of treating a patient suffering from, or

predisposed to, a disease state, such as, but not limited to, cancer, comprising administering



about 0.2:7 to about 14:7 (small
nol ecul e: i munol i posone), suitably at a nolar ratio of
wahori144787 t o about 12:7, about 1:7 to about 1OCT/US2007/011407
about 2:7 to about 9:7, about 4:7 to about 8:7, about
5:7 to about 8:7 or about 7:7 (small
nmol ecul e: i mmunol i posorne). [0026] Snall nol ecul es for
use in the practice of the present invention suitably
wi |l have a nol'ecul ar wei ght of |ess than about 5000
Dal tons, nore suitably | ess than about 1000 Dalt ons,
tlhsr sRANPPlECAlSAMMTOING $aRpwgt IPDYNENSEHE, complexes 'of the present
gllltﬁd onpal th%? fyn{re N&Sitabl thé r@n‘lplgpéseﬁfél §§m|ﬁﬂ¥t€re§t via intravenous
east one he ran e of about 2 to about 9.
ﬁlmimdﬁaeosrralmtenmte@w, ethef opmplsses ¢ap hiee pieaweéewef other routes of

?fﬁ?’é‘g a §gt ISllrl]% Vglgltlﬁ{é‘, tug{z)?h gﬁtr@%lb§ %@fosﬁlg%lr%utaneous, endoscopic,

t9fsical, 266a), bﬂahbdfuthldmswdahmstremdmt i Y bnfmydmm ovliede the patient is
suni

tinib mal at efitinib
S B RS S BT lepgenion o o
£6:8988H adnlivi®idrint raliabivh @28 cﬁéiﬁbihefﬁﬂeﬁﬁcl hgent ttmtlfel phnagt, either before,

3@%&%@!@?&3 gléﬁlj g%?lg]e}}p%?;gﬁexes FF etﬁla’%lg%q.rts Iagﬁlélor at the same time)

SARAHLIRIRL of BE REESHAOimnAMRNHbSIME 'RUIples asiitdbldyhemotherapeutic
or antibody fragment-targeted cationic i nmuno]i posomne

egents incdusles birpriesiat diraitedato, darerubigip.ssriating MUPRAnFoR¢, taxotere and
ﬁlm "Iﬂg cdeh Ve on ?5@ Povid®R! thethBLE 6 P Lhan¥h@!Ré Bffectiveness of a
e anti body or antl% Pra ment is not chemcally

chapo@ataeduucoamit domatwlom aénmmﬁisgagrﬂle( puall n@lwp}eeq,qm}gpsmg cationic

Ssoci I

L

kcb P @aten, eﬁmtb@fmddwmng‘wmfaarﬁ?ar,@éwagbﬁ bhwisrbefergi ginleast 12 hours
t he cati oni SQNE, .ass

3liee P Aorapes s RGN RO E bRt kol g Yomptox.

the head-group region), or any combination thereof.

{roat PG AEReR L DIBR (A THEDRAWAIGIFIOTRES

a di sease state, such as, but not limted to, cancer,
[0029] conpr iRigurg adniimivet ethbngetshasswﬁl annRIdEA ease@npshosw:ng binding of

L t
iﬁk@% ﬁﬂlﬁogle:]ﬁgl’gg?{%g ng%i ﬁé]ﬁéﬂ%{éﬁ%?@i@?l% cells at various
a@kﬁnsquir@treﬁﬂhmuamurnmammus adm ni stration.
Al ternativel ver ed

t
100301 o hor 1Bt Lt TGt PLER O /G0 ERHECRL Sty P lifferent mixing

'raﬁdsadfGFEﬂR@Ella«l' lipREEAMa! 45 @ATsqUbEIRasSsssay)doSCopi c
opi cal, oral, or subcutaneous adm nistration.

[0031] enbodIFi’}”E‘hqesa’ Wsethpﬁgs%tgloif @Riin vere trep F?thczjl ?SFW%}Pg different mixing
RAGSH SPORIERY: gFﬁﬁaqstrcs bhes (TREiTedse adsafe present

i nvention can further onpr. se adm ni steri ng radi at

[0032]or a dFiswisthekaysernpe-depenting golyreriapids rge! %‘F‘PH%W“Hg ‘that >95% of
QE% ?ﬁ@scl;qqg })8&1(1 Brth@ilb%on(@oxghpos@{nel-ﬁ@sifte% ZichP¥ nSixing.

or e, east 12 hours after, or_at the same tine)
[0033] Flgure 5A shows the results of an XTT cytotoxicity assay showing the

chemosensitivity to GEMZAR® induced in DU145 cells treated with

:&HQJ

TfRscFv-liposome-p53 prepared by simple mixing.
[0034] Figure 5B shows the results of an XTT cytotoxicity assay showing the

chemosensitivity to mitoxantrone induced in DU145 «cells treated with

TfRscFv-liposome-p53 prepared by simple mixing.



adm ni stration of the cationic inmunoliposone conpl ex.
Sui t abl e chenot herapeutic agents include, but are not
woOi2ni7t1ezst o, doxor ubi ci n, cisplatin, mtoxantr8Q&Us2007/011407
taxotere and CDDP. The present invention also provides
nmet hods of enhancing the effectiveness of a
chenot herapeutic agent conprising adm nistering the
snmal | nol ecul e-conpri sing cakioni c inmunol i posones of
the present invention in conjunction with the
chenot herapeutic agent to a patient, either before,
{0035] duri nljlg@n‘esa@tx(éaﬂd(@g @howdbelféﬁgﬁs ofarh ks cHataxigity agsay showing the

éh%ﬂf?’otseli'%( %ﬁo%ﬁz‘?% R®hdRed il Fark ARiclchA® cell lines (Colo 357 and Panc

m ni e catl oni c i nunol i posonme conpl ex.
Bweaﬁdoﬁmwmmgom@s@mwmw@ﬂssuﬁwz9]

Fi gur the resul t S i .
[0036] bi ndi E@ufﬁ h?r‘%EF% t ep&goﬁgp%ﬁi&gg#pﬁﬁééng%eﬁgw Heo systomically

&dniplistersd mmCF\t-hp&dMéEcmPl soraplex grreparsd rhat sioplefmixing at various
protein/]i [i)l d. and DNA/ i pid. [0030] Figure 2 shows the
e Pf NSRBI i n vitro transfection assay using

[0037] di f f ergite PBXhé\Ws thatik Oﬁjo@lﬁmgf ﬁsgeﬁhg labjtitd of the Bibterhically administered
cells uci f erase assa [ 0031 re.3 sho

Bk v Jingroma HOFR PO Ik PRrRSFALtY SIS If e dilferent tumors and

Qélf.% ﬁﬁmmlemaeehesomyms@v gloRseFvriipid in rat 06
(Luci ferase assagf) [0032] Figure 4 shows

[0038] non- db“mw rigops| thece pcdwaéh@aon&%%m Péﬁyatjn%lf%’{y administered
f f
??fgsoégg néatols]@%l-g &?ﬁg‘ E%QQL%dsﬁ'nﬁblE %xﬁ%%@?ﬁcﬂ%o% Xn DU145 human

pmsmexmgraﬁmmgmf an XTT cytotoxicity assay show ng

00391, CRIREB Myl BHEETE kU5 o L emosensivi

& GEMZARR! ingucddID8w]l déllg treated BitHbikscFrdippeyyné+A$S JER-2 ODN.

ooso 20 THERIE L 825 B B B Bl M

T’M\dlﬂdsﬁﬁﬁOKEASESERFE GIDNdahy GEMBIAR®ioti Bgn¢ AABBhan pancreatic
Fi gures 6A and 6B show the results of an XTT
EHUTHL RS- assay showi ng the chenpsensitivity to
[0041] CEMZAR e | TURIGREWS Thd JREE BT ithe ‘éaﬂfbﬁ{atl@m ¢f byst@fiically administered
Sf | o 357 and Pane I})i treated w
nqsea@oﬁe%éé Br?e&.{?@daftﬂ/ Té?(?utﬁ{ee%%m?ﬂééa]]‘“ma“ breast
E(?%% Sftows the in vitro tunor targeting ability
e sy st em cal |y admi ni stered Tf RscFv-1i posone- EGFP
[0042] conpl @xgtppebhr@&w@yﬂm ephancas Xiumpr atmagipg ggsulpag; gempthe systemic

?g’l%lﬁl tpitfon[%(%ﬁg ]I‘ﬂfsc r1 obEmE MWGNIEQ 1S TR \CoMp1dxuTOr

rgelnga e system cally adm nistered
[0043] Figure 12 shows the results of an in vitro transfection assay of sterically stabilized
T{RscFv-PEG-liposome A-pLuc in MDA-MB-435 cells (Luciferase assay).
[0044] Figure 13 shows the optimization of the molar ratio of GMC-5-193 to LipA-HoKC,

and the effect of TfRscFv/LipA-HoKC/GMC-5-193 complexes at different ratios of
GMC-5-193 to LipA-HoKC on DU145 human prostate cancer cells.

[0045] Figure 14 shows the effect of TfRscFv/LipA-HoKC/GMC-5-193 complexes on
different cell lines.

[0046] Figure 15A shows the effect of tumor targeting liposomal delivery of GMC-5-193
on sensitization of MDA-MB-435 human melanoma cells to doxorubicin using
TfRscFv/LipA-HoKC/GMC-5-193 complexes compared to free GMC-5-193.



Tf RscFv- 1| i posone- EGFP conpl ex prepared by sinple
mxing in four different tunors and using nmultiple
woavwhez’sof the Tf RscFv protein. [0038] Fi gur eP8TAISZNS/011407
the effect of the conbination of systemcally
adm ni stered TfRscFv-Iiposone A-p53 prepared by sinple
m xi ng and radi ation on DU 45 human prostate
xenograft tunors. [0039] Figqure 9 shows the results of
an XTT cytotoxicity assay show ng chenpbsensitivity to
GEMZAR(r) induced Pane | cells treated with
[0047] Tf Rs cEiguré p8 shewstheHgFecp of Iportaxgetipe tipgeareal dokiverpfGMC-5-193

ese%fmft Gliod quf @D%Pw 2351 hmh ﬁYeﬂn%%aP 3éeh¥ tod doxorubicin using

AWM s ered posone A-AS H
TIRCR pAlﬁMQhﬁd 9B cbmmaxep sowpeEtite fl}@ér@éﬁaﬂl% Wnors.

0041]. Fi h
[0048] E)f sy]&%’ﬁ? g%ﬁl o‘ga cé?iﬂ“% %}ﬁg\gkgﬁlgosonw 2 0 GMC-5-193
ﬁ&ﬁs@@@ﬁ@d@ﬂ@?ﬁ%ﬁgﬁp&xﬁ%ﬂeﬂﬁﬁzﬁmﬁh Bil é&’}:lﬂ mogse melanoma
xenograft tunors ows the enhance
@q}ho? o | Gigplaly reEpes nty fffes?rh“ﬁ‘é i}iﬁem @ concentration of 1.25 uM
égg@;ry pég ation of the TfRscFv-I|iposome- MAGNEVI ST(r)

conplex. [0043] Figure 12 shows the results of an in
[0049] vi tr othuaﬂéﬁEcs@mWﬁ tlaﬁssfiwéf tuner fapgeting lipospnel dediyery of GMC-5-193

aNiBos 99? Bn MRAsilyBitARro£ Bl1 68710 mouse melanoma

ﬁum se assay Igure 13 shows the
cxptg tmcza;mamm cm’hpmhé tmﬁbaGM@tS b9Hfat @vonéent@ion of 2 pM GMC-5-193.

100501 75 RS 9 AREBRYS G450 65 g PEsEARe Jirogppldctiyery of GMC-S-193
(BfRsEBv/Vip AAEHE-4-983 tdnig] PisHoK Gensitibhiotb o N BITGIF10 mouse melanoma

prostate cancer cells F| ure 14 shows t
erlie Cigplanm F&@WP@F%KW@@ 90 2 6 5OBRPLRB T 7 KM OMC-5-193.

[0os1) d' ri eﬁ%*re G8ll sHolwdefe eff@&%@kurﬁbﬁ%?at&x@ﬁlp%g&’ﬂﬁ] &1Rery of GMC-5-193

tunor targeting |liposomal de€livery of
@/Csesxsm:angm semormal duisn  dmavifitraags sIMBrR to doxorubicin using

ﬁ@%ﬁ %‘ES(W?@%%& gkjrr%lf gges conpared to free

[0052) GMC- SH@&e[lGMsﬂo“Eltgcl eﬁequhomgdumgdm@nabdelmmpf GMC-5-193
tgggg it%ppgﬁogfn%g ﬁ]g Ver f?}g\rlgﬁ]?ast%gmrb to doxorubicin using

anona cells to
mm@mmwl%‘&mﬂvﬁﬂ pA/ GMVC- 5- 193 conpl exes

conpared tq % 48] Fi qur e 15

100531 ne- ot e 16 TOROTITE ATGUAEPT PEASIRA TP PYGH afS of GMC-5-193
HYCsersikBAtiod f &35 Gbihal mﬂr@{@ﬁglﬁﬁr&ﬂiﬁt’d GNHE—POOI‘D mitoxantrone using
sensitization of B16/F10 nouse nel anoma
TfRscFv/LipA/GMC-5-193 complexes.

[0054] Figure 17A shows the effect of tumor targeting liposomal delivery of GMC-5-193
(TfRscFv/LipA-HoK C/GMC-5-193 complexes) on sensitization of DU145 human prostate
cancer cells to Taxotere. )

[0055] Figure 17B shows the effect of tumor targeting liposomal delivery of GMC-5-193
(TfRscFv/LipA/GMC-5-193 complexes) on sensitization of DU145 human prostate cancer
cells to Mitoxantrone.

[0056] Figure 17C shows the effect of tumor targeting liposomal delivery of GMC-5-193
(TfRscFv/LipA/GMC-5-193 complexes) on sensitization of MDA-MB-435 human

melanoma cells to Taxotere.



cells to Cisplatin conpared to free GMC-5-193, at a
concentration of 1.25 nM GVC-5-193. [0049] Figure 15D
wehamsi42ise ef fect of tunor targeting |iposonmal PAERIUSY®IP11407
of GMC-5-193 (Tf RscFv/ Li pA/ GUC-5- 193 conpl exes) on
sensitization of B16/F10 nouse nel anoma cells to
Cisplatin conpared to free GMC-5-193, at a
concentration of 2 nM GMC-54493. [0050] Figure 15E
shows the effect of tunor targeting |iposonmal delivery
of GMC-5-193 (Tf RscFv/ Li pA/ GUC-5-193 conpl exes) on
[0057] sensi Figewet lifshowfs tB3 6ffedt @Wstéra?énahéﬁwnéééldleb"%’ of GMC-5-193 on

sennBeRopT DRl b b BReYBs P PBN) °F gure 16a

[0058] ShowsFighee eflbact shbws uniar waragetqong)ahsmsmﬁal figel | GMG-5-193  or

PisrbrLRb EVGr355 ebmfitoiiteon VB R HS8aus. 1o

[oos9} Tf RSCF‘g/ui% PAIED KGhGVE- Sin 193ra:ormhq»aemn [ 05 2]freBi gGMC-5-193  or
16B shows the effect of tunor tar i | i opal
Biee el RSB GVELS 97 OBt Haks Bt REB D Sillfer
{0060} lTlt”Fl’g \éﬁt A171‘§lt1<§wé MPafed @nfdpxpediAL ﬁbﬁkélﬁﬁélgsystemlc administration by

GVC- 5-193 conpl exes 05 Fi
mhqmgretttmex & Buereatent grel meleede m[g” %JJ%W%VGS@%VE%(S"L GMC)
-5-193 on sensitization of normal human | ung
??IB?O lTasts IMR-90 to m toxantrone using

[0061] Tf RscFigué pUB msmgscmmmgciﬂﬁ oDpBisE aftprfystemic administration by
shows the ef.fec a L MC-5-193
Besape e & £ ettt BharERlofR i PRREYLpENRTG
ecnnﬁlenm tization of DUI 45 human prostate cancer cells
to Taxot 055] 7 .
[0062] urmr O it gppnsglows&ggg%&a?g]t? ?‘1 verogl\g%?&gﬁﬁ%%%gnﬂﬁopwemﬁc uptake
ﬁf{éers‘g& id ﬁ&hﬁvgfrzﬁmiaQBy cinogpexemh ofl fhenscentz GMGH-193 using the
human ﬁ %Ngch ncer cells to Mtoxantrone.
FoRw&]v/IApJoekE 5\7\}59 t#Rf¥ect of tumor targeting
[0063] l(ll'fp(l-?\’: Bhire dﬁ% ‘éiﬂ/%\%sé nghgléﬁiﬁn%tflﬁﬁnor growth in B16/F10 lung tl;mor bearing
C ip conpl exes) _on sensi at .
MDAECRR- 4BBchafan weatmesiey el fee MG e y{é@@{}’?ﬂ A/GMC-5-193
Eécﬁ%ﬂnafu@%cﬁv/ilﬁﬁ fIﬁﬁtC)@M@@DS (SR IGIC) com lexes.

ery of GVC-5-193 on sensitization
[0064] 816/ FFigure RIB who e dnlribitien] of tumapgpwth 095%}6/#"#@[}%% tumor bearing

1?1%%%3 / ].cl‘.“ A?févchg t%geg.P%itﬁ Oxgxgogorﬁxgﬁ%tlﬁ}]/QN%KkRSc_w%lpA/GMc -5-193
¢=ll-&MCO) and Tﬂ{scFv/LlpA-HoKC/GMC—S -193 (scLHK-GMC) complexes with and
without Cisplatin.

[0065] Figure 21C shows inhibition of tumor growth in B16/F10 lung tumor bearing
syngenic mice after treatment with the combination of TfRscFv/LipA/GMC-5-193 and
TfRscFv/LipA-HoKC/GMC-5-193 complexes with and without CDDP.

[0066] Figure 22 shows cleaved caspase-3 in the serum of B16/F10 lung tumor bearing
syngenic mice after treatment with the combination of TfRscFv/LipA/GMC-5-193 and

TfRscFv/LipA-HoKC/GMC-5-193 complexes with and without CDDP.

[0067] Figure 23A shows a comparison of the effects of T fRscFv/LipA/Yk-3-250
complexes at different ratios of YK-3-250 to LipA in MDA-MB-435 cells.
[0068] Figure 23B shows a comparison of the effect of free and complexed YK-3-250 on

MDA -MB-435 cells.



[0059] Figure 19B shows in vitro conparison of free

GMC-5-193 or Tf RscFv/ Li pA- HOKC GMC- S-r conpl ex upt ake
wOonodvDA2B- 435 cells. [0060] Figure 20Ashows ertamuse@®7/011407

tunor-specific uptake after system c adm nistration by

i ncorporation of a fluorescent small nolecule in

Tf RscFv/ Li pA/ GMC-5- 193 (scL-GWC) conpl ex. [0061]

Fi gure 20B shows enhanced t gpr-specific upt ake after

system ¢ adm nistration by inhcorporation of a

fluorescent small nolecule in

(0069) TF RSGRgireiopa Hoteel ias:s@ngmim afghpefret qf dmi}l;h:mylétez@EEVEC@)
G2 Rk SRS 300 AR GLERVECE) on
i OHEAE RaRidk icelts. of fl uorescent GMC-5-193 using the
it Rscl%v/ Lizzﬁ- HOKC/ GMC- 5- 193 ¢ r‘r‘pﬁ% X fh%%gﬂiigk (% SLEEVEC®)
[00701 1A sHOgRrE 5 HATHR COPPRYTAR© 9188 tﬁc i % %gng
dgi/g%a bgg i fEoS¥NEHRbI6x Hnaefred Liahtifibeklesylate (GLEEVEES) on human

-5-193, TfRscFv/Li pAl GMC-5-193 (scL-GW) and
mélmserry Lelip A- HOKC/ GVC- 5- 193 (scLHK- GMO) conpl exes.
[0071] | OOG@igﬁegM 8 b5 3NRWEHakiBbA BF te@Ffeef of IAEiniy My até (GLEEVEC®)
B16/ F1 ung tunor bearing syngenic mce after
dorBhg-FdAwcelld.t h t he conbi nation of

Tf Rsckv/ L W ?XQ i of Imatinib Mesylate
[0072] RSS‘E\%P tel %%%&ﬁ%éﬁéc}g{l schIr—l&Eé %I&B)lexcg%‘ie&es with Y
(@IERVEQSBYt2GISD| ot isensifig0BB] ofiNDreMBrd38 Hywgan melanoma cells to
I nhi bition of tunor growth in B16/F10 | ung tunor
$fg syngenic mice after treatnment with the
[0073] CONMDI RAKIFODSBIshEWRIEE ¥ffbit A IdEsime Ldmpanddelivery of Imatinib Mesylate
Tf RscFv/@éJEpA- HoKC/ GMC- 5-,193 co%éfiw g nd wt hlou(t) a cells to
(GIEEVECOS dp0rMyueR Seosilipgiign € '§B sBIBay gigaom
fﬁoqueof B16/ F10 I ung tunor bearing syngenic mce
after treatnent with the conbination of

[0074] Tf RscFiguré pAAGHOowS-the sffseicofTimeseme/ qompiexgRiéy agief dmpggid Mesylate

MI%%%%?H@S S0y fs&%%g%agggggft’ Sﬂlg?% Indh p‘?os%gté‘ cancer cells to
NiRxaftrord. PA _Yk- 3- 250 conpl exes at different r_ati os of

0071 25t 3B R RGP Bk s v
WE%W)YWﬁ%nO@eﬁ\%aMBn43§ DEL45 . 140 proitaier eancer cells to

shows "a conpari son of the effect of Imatinib
Magydaatrend. GLEEVEC(r)) delivered via |iposone conpl ex

[0076] and f rl:?gxré %k‘ iRy Mae ek ok %%EQJlﬁﬁleQ RAeVE® b Imatinib Mesylate
(GLEEVEC®) (20uM) on sensitization of PANC-1 human pancreatic cancer cells to

Gemcitabine.

[0077] Figure 27B shows the effect of liposome complex delivery of Imatinib Mesylate
(GLEEVEC®) (30uM) on sensitization of PANC-1 human pancreatic cancer cells to
Gemcitabine.

[0078] Figure 28A shows the effect of liposome complex delivery of Imatinib Mesylate
(GLEEVEC®) (20uM) on sensitization of B16/F10 mouse melanoma cells to Cisplatin
(CDDP).

[0079] Figure 28B shows the effect of liposome complex delivery of Imatinib Mesylate
(GLEEVEC®) (30pM) on sensitization of B16/F10 mouse melanoma cells to Cisplatin
(CDDP).



prostate cancer cells. [0070] Figure 24B shows a
conparison of the effect of Imatinib Mesyl ate
WORGNERVER{r)) delivered via |iposone conpl ex aRdTuse®7/011407
lmatinib Mesylate (GLEEVEC(r)) on human nel anona
cells. [0071] Figure 24 C shows a conparison of the
effect of Imatinib Mesylate (GLEEVEC(r)) on B16-F10
cells. [0072] Figure 25A shqus_ the effect of |iposone
conpl ex delivery of Imatinib Mesylate (GLEEVEC(r)) -
(20mMV) on sensitization of MDA- MB-435 human nel anona
[0080] cel | SFigoreT20dbishows tiOOfst ofilipeseame spmplrdeliveey of fatinid Mesylate

(?%@@%é( )'r-gal)s u%ﬁeng izlgt\éﬁglx{ |§£z%/#: 1or Jol*sg K}gﬁéﬁéﬁ& &lls to Dacarbazine

(DAY 28 RbaRARBuebhs to Taxotere. [0074] Fi gure 26A

sh the effect of
B o e ok L G v e—
(ﬁ}%ﬁé@i‘ P& §érf’§h&aﬁ@ﬂ 6£51687 bnécMdINGHIM QG0 Dacarbazine
i gur 6B shows the effect of |iposone conpl ex
(amrm)enyxo::fs inpehdtionb l\/bsyl ate (GLEEVEC(r)) (30mM on
sensi il za 4
[0082] /4 ox’:t‘;WPF o%&a SF%H% | gur ) %91?1& %Bﬁuﬁﬁgagl ver§lok im‘iaﬁmb Mesylate

ows 't e fect of
(GIEsVRE®S ormiM X ofl edrisitimtion bf BiéfH1 Qirbowdesyélanana cells to Dacarbazine

GLEEVEC(r)). (20mM on sensitization of PANC-I human
(&%Wgr)é‘&}l%‘r%‘é‘ﬁl}‘&no@el s to Gentitabine. [0077] Figure

[0083] 27B spse bi® Bbhache effedt mmn@wmhlﬂux delivargof Infatinib Mesylate
Imatinib _Mesyl ate ( GLEEVEC( on sensitiz
(FLBRMECE) (i) paseraimetien chh B 0uhpssapeianomb £ls (6 acarbazine

tﬁq{orﬁ?s;rﬁk ggnl Fi gure 28A shows the effect of

osone co ivery of Imatinib Mesylate
[0084] ( GLEEVF@@«: )3}>A( M theneffent Siftthmer tegetng @P@ﬁ@!@l dglivspy of Imatinib

R AR5V, RS g TR | s e GBBEVEC™) on
sdmitizatibn Néﬁtydnﬁl huﬁﬁl&fﬁvﬂﬂ(ist)c)ﬂl (lize []‘I@O(ﬁp mmmtrplzfat i on
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Mesylate (GLEEVEC®) (TfRscFv/LipA/Imatinib Mesylate (scL- GLEEVEC®)) on

sensitization of normal human fibroblast cell line H500 to Taxotere.

[0086] Figure 31 shows the inhibition of B16/F10 lung tumor growth by the combination
of TfRscFv/LipA/Imatinib Mesylate (scL- GLEEVEC®) plus CDDP.
[0087] Figure 32A shows the comparison of the effects of Erlotinib (TARCEVA®)

delivered by the ligand-liposome complex (TfRscFv/LipA/Erlotinib (scL- TARCEVA®))
and free Erlotinib on human prostate cancer cells (DU145)

[0088] Figure 32B shows the comparison of the effects of Erlotinib (TARCEVA®)
delivered by the ligand-liposome complex (T{RscFv/LipA/Erlotinib (scL- TARCEVA®))
and free Erlotinib on human pancreatic cancer cells (PANC-1).

[0089] Figure 32C shows the comparison of the effects of Erlotinib (TARCEVA®)
delivered by the ligand-liposome complex (TfRscFv/LipA/Erlotinib (scL- TARCEVA®))
and free Erlotinib on human melanoma cells (MDA-MB-435).

[0090] Figure 33A shows the effect of TfRscFv/LipA (scL) complex delivery of Erlotinib
at a concentration of 3.75uM on sensitization of human prostate cancer cell line DU145 to

mitoxantrone as compared to free Erlotinib (TARCEVA®).
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[0098] Figure 37 shows the effect of different ratios of Sunitinib (SUTENT®)/LipA in the

TfRscFv/LipA/Sunitinib complex on DU145 human prostate cancer cells as compared to
free Sunitinib.

[0099] Figure 38 A shows the comparison of the effects of Sunitinib (SUTENT®) delivered
by the ligand-liposome complex (TfRscFv/LipA/Sunitinib (scL—SUTENT®)) and free
Sunitinib on human prostate cancer cells (DU145).

[0100] Figure 38B shows the comparison of the effects of Sunitinib (SUTENT®) delivered
by the ligand-liposome complex (TfRscFv/LipA/Sunitinib (scL-SUTENT®)) and free
Sunitinib on human pancreatic cancer cells (PANC-1).

jo101] - Figure 39A shows the effect of TfRscFv/LipA (scL) complex delivery of Sunitinib
at a concentration of 2.5uM on sensitization of human melanoma cell line MDA-MB-435

to Docetaxel (Taxotere) as compared to free Sunitinib (SUTENT®).
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[0110] Figure 43C shows the effect of tumor targeting liposomal delivery of Sunitinib
(SUTENT®) (TfRscFv/LipA/Sunitinib (scL-SUTENT®)) on sensitization of normal human
lung fibroblast cell line IMR90 to gemcitabine (GEMZAR®).

[0111] Figure 44 shows the effect of different ratios of Gefitinib(IRESSA®)/LipA in the
TfRscFv/LipA/Gefitinib complex on MDA-MB-231 human breast cancer cells as
compared to free Gefitinib (IRESSA®).

[0112] Figure 45A shows the comparison of the effects of Gefitinib (IRESSA®) delivered
by the ligand-liposome complex (TfRscFv/LipA/Gefitinib (scL-Gefitinib)) and free
Gefitinib on human breast cancer cells (MDA-MB-231)
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[0119] Either a whole antibody or an antibody fragment can be used to make the
complexes of this invention. In an exemplary embodiment, an antibody fragment is used.
Suitably, the antibody fragment is a single chain Fv fragment of an antibody. One
exemplary antibody is an anti-TfR monoclonal antibody, and a suitably antibody fragment
is an scFv based on an anti-TfR monoclonal antibody. A suitable anti-TfR monoclonal
antibody is 5SE9. An scFv based on this antibody contains the complete antibody binding
site for the epitope of the TR recognized by this MAb as a single polypeptide chain of

approximate molecular weight 26,000. An scFv is formed by connecting the component
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order. Unexpectedly, the resultant conplexes . .
lipids and one or more neutral or helper lipids. A desirable ratio of cationic lipid(s) to

neutral or helper lipid(s) is about 1:(0.5-3), preferably 1:(1-2) (molar ratio). In addition, the
liposomes can also comprise endosomal disrupting peptides, such as the
K[K(H)KKK]s-K(H)KKC (HoKC) (SEQ ID NO: 2) peptide manufactured by
Sigma-Genosys {(The Woodlands, TX). The endosomal disrupting peptide HoK.C may help
the release of agents in the cytoplasm of the cells.

[0122] Suitable polymers are DNA binding cationic polymers that are capable of
mediating DNA compaction and can also mediate endosome release. A preferred polymer
is polyethyleneimine.  Other useful polymers include polysine, protamine and

polyamidoamine dendrimers.
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[0126] In one embodiment of this invention, the liposome used to form the complex is a
sterically stabilized liposome. Sterically stabilized liposomes are liposomes into which a
hydrophilic polymer, such as PEG, poly(2-ethylacrylic acid), or
poly(n-isopropylacrylamide (PNIPAM) have been integrated. Such modified liposomes
can be particularly useful when complexed with therapeutic or diagnostic agents, as they
typically are not cleared from the blood stream by the reticuloendothelial system as quickly

as are comparable liposomes that have not been so modified. To make a sterically
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rﬁibleXﬁfﬂhﬁ antibady et aptikndyt fregmens thiery sanBied; it g‘*e stabihzed liposome

[ S 3Pt ! bheQhn@déf ARy 1:5 to about
PR AT GO A o RO etingrui dagh 1 o sho
meXW) at roomtenperature and at a protein:lipid
atlo nthera abo u i
[0127] ,, Stlg?oﬁof%‘P% ¥nal?r %m le%% %%g %]f ;cac%gcllja{n‘é’e‘.’%th the present
nilvehﬁ’oril-Qan be(foBhalatedasd .)pha{-rﬁégbh}gd‘dib( agveplablty fagmulation for in vivo

ant i body_ fragment adthellpos 0
admyusEatiog- | Ho% SR eﬁ(les CaY Pet Cé)ﬁgnérr\ecf hvrlt’eﬂ %%H&ﬁnﬁ:ﬁﬁ){g}cﬂly compatible
9 itR0 O artiefT® THeY i ragdsityoris Ofanathe tﬂdimilﬂatﬂ:di, fornaxaewle, for intravenous

en the mxture is mxed with a_t
ad@gmquttcm tggeehqlm@ip patight de be éfﬁ?\%tlea nelﬂyes?rgﬁ%rb PF Ehe therapeutic or

%gﬁg& erﬁof%(:u Q)?mecco\ﬁﬁﬂ&b TR coRfp16eIRLesieel dppropriately so that they are
&y and

|posome i ncl ude genes, high.nol ecul a ‘&1 tively. the
wﬂt@hﬁeclmnéwnum the Dy, fpllawined IphARdraiistelinge  Alternatively,

nucl eof}é ‘E’l@ﬁver@ %th&eﬁﬂééeo? adbdiRRENHRS sub &4 Rit@tumoral, oral,
xRl ecu viral particles
Ilmmmuhabsahgpagmnmmp erdastonic, tom;gi ﬂgtrm?%eaéﬁa subcutaneous
alqem cal ents. Preferred therapeutic nol ecul es
By b‘@ﬁes encodi ng p53, Rb94 or Apoptin. RB94 is a
[0128]Var i armh @het kmbodirhaah| @stmsitions mepmpissee daor agiedy- or antibody
ptin i ne t hat |ndu p u are
dendebgrge R TRRsTer (G SRAREd” aRfod apfhiel HEent comploxes
| Rinffisfnéd s RERcOhiman heahérdpy. sTieh tmapdaﬁc ;_agem component of the

preferred HER-2 anti sense ol i eot|
Sc@@ﬂ;g% Sompr§es-a ggagqléwcg@ %1(51 h(:sc gr%ll %%S'\%l Q}%mplxate regulatory

gﬁ&cky Rerfth&afy @61 @ifioas &iims & lm:ﬂarﬁ@tmeﬂsl aanibeegtorgplished by the

such as an MR jnmmging. agenf, suc
ag'gtmmc | delivery of antibody or %bo A {régmentqargete% %osomé/'\ or polymer

complexes which contain a nucleic acid encoding wt p53. The complexes can specifically

target and sensitize tumor cells, both primary and metastatic tumors, to radiation and/or
chemotherapy both in vitro and in vivo.

[0129] The complexes can be optimized for target cell type through the choice and ratio of
lipids, the ratio of antibody or antibody fragment to liposome, the ratio of antibody or
antibody fragment and liposome to the therapeutic or diagnostic agent, and the choice of

antibody or antibody fragment and therapeutic or diagnostic agent.



the agent is DNA, such as the coding region of p53, it

can be positioned under the control of a strong
woanmstue st i ve pronoter, such as an RSV or a CMPCT/US2007/011407

pronoter. [0125] The anti body or antibody fragnent and

| i posome conbination is mxed with the therapeutic or

di agnostic agent at a ratio in the range of about 1:10

to 1: 20 (ng of agent:nnole ofgtotal |ipid) or about

1: 10 to 1:40 (ug of agent:nnole of total polyner) and

I ncubated at roomtenperature for a short pgélod
[0130] t i ne, In pp¢ emmbPgimamLthe tareeboslls afF 5aREE Colifie Adthousty pny tissue having

f"gr&map ahbyd Whi hhdekt hRedsangRsat ti

B{%ﬁghérgo&% nm aléﬂ“%neﬁaezﬁr%géegy dynam c_1i gh te SEMARsAte, pancreatic,

glichlegeinag weiahg hevticy e carIETASIERR( rliposgrgemay o thepdomyosarcoma,
e enb ti

P8 e, Pl BRI i oGP coner e

piafasaimargeBt.erical |y stabilized |iposomes are

[0131] lplEgOS S ot %)*%gllh xlggcpey?y dr 2 h' l I{' th?so{n\('ngtrmn ARG 'I:aﬁ‘soe used to target

REh-YrAof SEIRY ﬁB)ﬂbﬁ%rﬂo’:’m dx%ra(pBNWAMledW e Wiginany normal cell can be a
i ntegrated. Suc

o et S L POSOIES A e o st ng o,

HrAgNQtsi boRORRM e w &lls! §¥ert oalisCBlymiisadells,éHlls Wi @ige Afbal passage and
from t he’ bl ood streamb the reticul oendot helia

diyer epllas Téfmeékweabufabémgenﬁﬁlﬂ%s% Ei ﬁb%eé?PesS“Phaﬁs benign prostatic
lﬂ%@rpﬁ@f Q8! v% ARG {H vesld c&fs, THYeaBeells, and cells relating to autoimmune

ysta i zed [ posone conpl ex of the present
idiseasesi sieh astd cogidhat prodvicgiantibedies ayolsddy asthritis, lupus, myasthenia
AGNEN h £§§ nh@fiel he therapeutic or
%§%§§¥lc5agentbF§ﬁr§% ?sed on1tﬁe order set forth
[0132] above Tiie canfplexss cat bp adralrustf:rednn @ombp@ggngvxﬁganother therapeutic agent,
descri bed above irs er
g r?as?lﬁ}:er gé%c%lag% es%l}&@b&ﬁga ove g%éng r gtﬁ ggﬁl ang‘ﬁw agent, or 2
lcafiBénationadd ﬂierdpe_hﬁctztgeihtsZ&a.(m@ taﬂn’mgetntednhcﬂoee of subsequent to the

[ipi.d). To thi I| | ex.i s added a.sol t|on

golyean o sho coBPGS car |9 AR BT OB 12r ufy T out 7 davs
[@ediRdthpaidicUigets iscluds; Ubat &d ast IIlﬁﬁfEtlt emxer adxafrple, doxorublcm
for atine sufficient to allom1the

isnfleerenrasili (3FH)+ fisplatip SSEHRP). éiﬁﬁ Cléq,hllil% mle&xel vinblastine,
oRRAY ((’Paﬂﬁe RHanipi@fiedis, %@iﬁ&nﬁl’éxhh)t hatSlaalbhé Z8d mitomycin C.

| T posonme conpl'ex at roomtenperature and at_a
Pasiasion: theseries dnelyde reanhaar AEoBs Beig QY5 iraglislipgy microwaves,

Tiedlrohi dé‘f%lsm[)gs’"zrﬁthjc—hﬁcel i posonal or polyner conpl exes

prepared I n accordance with the present invention can
[01331be forlMiagnossis agents plar eancbe cslgileqledyma@é&%%sﬂé% via the liposome or

@%Wérago el Avé%nﬁ' 9£H B eft&ﬁ&d %zvoﬁlﬁlo‘%@ﬂ?ﬁﬂﬁﬁﬁﬁs&aﬁom can be

& conbi ned arnaco ogicall'y conpatib
wsbd.c Egemplacy dralgapstlcth@ntsanplugp telagtron glgnpsepmaterials, magnetic resonance

f. I d, f
dg{?gumgg%geﬂs a8 r%él%gﬁgﬁacggﬁ%alléﬂ rﬁ%’c(ﬁ;&ggﬁg%sn él??f%lle éorb ;/magmg include

i on t'0 a numan ent
atdibisosdpeatdfappér, tgaﬁlmin,em&ﬂpsu,t thenom, and technetium, including isotopes

%4cCu, Cy, ! Un, 2™Tc, Ga or ®®Ga. Imaging agents disclosed by Low et al. in U.S. Patent
5,688,488, incorporated herein by reference, are useful in the present invention.

[0134]) The complexes made in accordance with the method of this invention can be
provided in the form of kits for use in the systemic delivery of a therapeutic molecule by the
complex. Suitable kits can comprise, in separate, suitable containers, the liposome, the

antibody or antibody fragment, and the therapeutic or diagnostic agent. The components



[0135]

[0136]

[0137]

di agnostic nol ecul e of the conplex. The conpl exes are

si zed appropriately so that they are distributed
wohowugimsut the body followi ng i.v. adm ni straPCoOWRS2007/011407

Alternatively, the conplexes can be delivered via

other routes of administration, such as intratunoral,

oral, intralesional, aerosal, percutaneous,

endoscopi ¢, topical, intrapfgitoneal or subcut aneous

adm ni stration. [0128] In one enbodi nent, conpositions

conpri sing the antibody- or antibody fragment-¢tar etqg .
chit o frler potilemsmylitond in heraRprpIEe cgeérrﬁndc?&ﬁwl%&%% to a patient
“ta}{ﬁ‘z‘f ggega%]r%la%ﬁee reerg%dto(h%ef Eg{% rQH’?O ﬁ‘Bt e St SORAARYs to HBBut 24 hours, after

10 agent” conpod onpl ex conpri ses. a
pHiﬁfafﬂb?U tThe lgesemponeats préferabiy tregirovided as sgipliensraras dried powders.
regul atory seguence. th f ' . )
GrmRancetin C;gpg%g n Pe S%‘E%’le ﬁ%%xﬁggprgg%'}%%{gr Isa)gésjts é‘énrﬂgﬁﬁe@f in sterile

vfja?%rgfggﬁnrﬁ eStiord @lld'n*gﬁdfih ﬁiiprfsplﬁétb bdsfefs; agmelatityt condgeed egents, etc.
or pol yner. whi. i :
acl d 1B QNG SRORETIon e TRHE YA BiSgiftp aepyil complores

tuRNdi it | | t '
&nlge{i'%gt glt%i glagﬁaﬁict bi®ot UnBKap&ftlc agerlotdie pnemar ymeredsmall molecules

Tunors, to radiation and/or, h .
epoagisulated, within tednierioy Py the IERPEQGHSPWEQ‘B%E%%E%%“B%%“ chain
r(e)gl%)h Wfﬁ}%q:iifa Er E@l‘h?ﬁe&e&/ﬁééocfal/&ﬁwﬁﬂ ftRUARertaR@/08 Baiee hombthyer (e.g., via

ratio o I pIds, e ratio of antibody or antjbo?y
statimgintendctivn drichemdrab/covabentipierastion), £f f"iCBBWaé‘Pn of any or all of these
ant.i hody fra | : t t L1 -weli
SPATBEH, MUl | BOEGERL Aol LAt ko Aol i
attbagyicil; dpngrutiaadd/ohdagpestici agenky (carmples of the latter being markers,

ent.[0130] In .one enmbodi t, .

S5 oA b B A e of g1 16, sty s
©6h lab&it0yEdD Dahome aad tmorgetujtablyddssatidn mbokt 190Q Baitons, for example

t at . : .
B34 PSR 78 Bl 500 o s 70
%glgcgdrsgg@&ﬁ 'alOQVtTiaabJ{EL()@lO Ditons, &iriabodl 300t Dateonspasawelhag salts, esters, and
and col orectal cancers are preferred targets.
gtbeciarmaecwisally esesptatiorsy ARCHSRAYDEF ¢ hi s )
' nvenhf(%g@ssbq sHeiM RBledsrRe indudédfpoutds st forCietdtmg patients that
for delivery of a therapeutic m]ecule. Wile. any .
mrsuéfer@g fromapr p@-@sp@pgetp, anyy @sg@s,eeqjate,emciudé?% but not limited to,
g%%g{s' @3’.& £8hrbait c?ﬂ&?t hekdrfle &8kLS aaf ovdtianafed, a prostate cancer, a
SsSels;°1Ung cells, breast cells, bone marrow cells
&B‘é@flﬁr @ebéts p lunpranserc @ leukemi® 2l lymphomgen ¢0QR Fanpe.dgnstrointestinal
an iver cells. ' . i .
e il s SPARRIL eV gLr oer curlogin
eatRer, atidad entlmgcbicahaegld sKin cagpenes e¢dma, agradeppf.ca carcinoma and a

rel ating.to autoi.mmune dj 4 e 1
LR 3550, B e B e B e
HY@SAMEdisdases (such as a viral hepatitis, a disease caused by a cardiotropic virus;

HIV/AIDS, flu, SARS, and the like)); and genetic disorders (e.g., anemia, neutropenia,
thrombocytopenia, hemophilia, dwarfism and severe combined immunodeficiency disease
(“SCID™); autoimmune disorders (e.g., psoriasis, systemic lupus erythematosus and
rtheumatoid arthritis) and neurodegenerative disorders (e.g., various forms and stages of
multiple sclerosis, Creutzfeldt-Jakob Disease, Alzheimer’s Disease, and the like).
Exemplary small molecules useful for treatment of cancers (i.e. anticancer small
molecules) include, but are not limited to small molecules that inhibit tubulin

polymerization, anti-angiogenic small molecules, kinase inhibitors, and the like. Small



gravi s, squanous netapl asia, dysplasia and the |ike.
[0132] The conpl exes can be adm nistered in

woandimztsi on wi t h anot her therapeutic agent, SBCH/UA2007/011407
either a radiation or chenot herapeutic agent. The
t herapeutic agent, or a conbination of therapeutic
agents, can be adm nistered before or subsequent to
the adm nistration of the copgplex, for exanple within
about 12 hours to about 7 days. Chenntherapeutic

agents include, but are not limt d to

Boksiigsifer vse 15119 RESFBN inyeniiop S‘Fit's)b e %‘?P ﬁ?x‘e%@é)m about 9, and in
%@E%@lwﬂ%@@&hﬂﬁ(aﬂﬁg et ﬁ)ﬁeébc% Whthal t%ﬁﬂaﬁge Small molecules for
et oposi de (VP-16), canptothe0|a acti nonycin

nc wxthe prastiee afierressny tivention Ry pisFrselblen silglgly water-soluble, or
an rll}l'l il @gﬁﬁ d @?&l@tﬁlhg %8?r1i§oﬁﬁélssthat%\fe 'nBLﬁ)q? | tka'éﬁ) Uvater

crowaves, roni ssions and t
[0138] Di ag ndmsmmbag embediaiesms ¢lamsmail dweldopndesddr use inghg etae:dce of the present

eII osone :
iieeoR RS b AR AE: Alftel, oG s TR binitors, such as
GVICES 195 Gthd dnsRigs Ittaerryoigl m@ fYﬁG-BI-ZSOa@ﬁmhnalogs:ﬂmmf)

orso 54 ICCETSE, TEAE s TRARE) Sl SRR e i v

BRfimidTBEbHR M'aﬂdﬁm@ﬁfgeﬁics @ff@ﬁ@ﬁnoéevéﬂm pebcergadll iliies. GMC-5-193
indium rhenium and technetlun1 1nc ding i soto

énbabits e cancen gell pyolyipration with tqgg rat HV%[Q@pwélegg@mpgtency of this
dicied s 8iYlab Mt ofbinchibtind, @ wilRkB®n anffBiofi8 Bgent. Several studies

I ncor porated herei n hy reference, are useful in the
pregsshihal heentiprlifeptyaaffectmeayxbniieieashibiern phtubulin polymerization

%Q&fegﬁ‘ &fp%n ﬁ%c%p@elﬂe’fﬂc%@ aﬁglogmrﬁlé@d’ BfiotieAc&AHuIRBon and formation

pr ovi he formof kits f use in the systemc
o€ hbnagmal UﬁthCIShmdhsemcmceﬁsbléﬂzul e by the conpl ex.

[0140] Sui t a g ktlhg ?(h&@rlsn%g{mé I11?‘ ﬁ?%ﬁ&n %B%i'h%%g ’tha?l{'}ﬁﬁgk?% docks right into

cont ai osone, or ant
ftlﬂe&gmwf greanst antiro hhdrdaﬁferancmear th;tlta;gﬂ @sd celchigares bxm sites in BIII

entsc be m xed under steri condjtions
ERORRrAG. Hoer S Hte Ry i TisSay.at AR, waffg ity of s
amhfaseBallk ﬁlbrﬂefsl 1gﬁadl?ﬁmtsltrﬁﬁorfl Suneiltyl iy ah Iimﬁbxahﬁhltbniiﬂeratlon in terms
n1nutes to ahqut 24 hours, after preparation. .T [
oERpTEBIf %wgrté?ae‘ia&swt%rb@cws\mﬂ%@ 57 BE et Bipits e glficacy and the
dubRdubIWMed Jor HeriasradsagP E@Mbﬂﬁﬁhsbﬁpz&f&nﬂ td16AnEQITH circumvent this
preferably are fornulated in steri

REQRPS oF - FURRRICIATESHINE o HipARP IR HleB}S?Tb’o §¥#teie T fhis smolecule, using
l’ ﬁir!gété!d qYahd UTREGA SandeE&tionid 1Pekorh® Rnfupatddeivith (or without)

o I ment ;Ee present “invention provides |1 posonal

W&wm@rﬁ'ﬁequlwgﬁﬂ eligplpine wap afitiged,t eKC was included
SO i Ex W inbvd e %nﬁgﬁclar é@éc@spihgsm—gm&m@ﬁ d:leslgned o aid in

rior of the Iiposone, contained w
tehéostwmm ®seanso T he Wiy is expastedoto difitispintaythe | cyt0plasm from where it is

%gan ﬁle?r)ég qé ?ﬁé‘ gﬁél@l‘ise Qxé%hé‘ i h:?'tdtgﬂg refﬁ@fy &Y reP3AEES into the extracellular
nolayer (e.g., via

compartment, where it can have cytotoxic effects on other tumor cells (bystander effect).
[0141] Additional small molecules for use in the practice of the present invention include

tyrosine kinase inhibitors, such as, but not limited to:



static interaction or chem cal/coval ent interaction),
or a conbination of any or all of these possibilities.

wéowrsiaersherein, the term "snmal |l nol ecul €' ref eCs/US20a/011407

[0142)

[0143]

[0144]

| ow nmol ecul ar-wei ght pharmaceutical, therapeutic

and/ or diagnostic agent (exanples of the latter being
mar kers, dyes, etc.), that generally has a nol ecul ar
wei ght of less than about 1Q,kD, suitably less than
about 5000 Daltons, and noré suitably | ess than about
1000 Dal tons, for exanple about 100 to about 900

Dal t onsfingbmesyl26 @GLEEMUT): 800 Dal t ons, about 300 to
about 700 Daltons, about 400 to about 6QﬁhDaItons or
about 500 Daltons, as well as salts, estlers, and other
pharmaceutical ly acceptable forms of suoh _conpounds.
[0136] Exanples of snmall oy ecules in
useful for treatlngqpatle ts that are
or pre-disp
not limte £ ancer, a

a testicula 273 Y eukem a, a
| ynphorma, a cgl on cancer, esti nal cancer, a
pancreatic c ki dney cancer,

a bone can a head and neck

cancer, a , an ade QI 1,8
car ci nona Nyelona) i Pectious di seaEee (e.g,
bacterial di seases, di seases, parasitic
Qjoble A543 (MMNG=38% Bl PHQ§%253}9 2duch as a viral

hepatitis, a disease caused by a cardi otropic virus;
H V/ AIDS, flu, SARS, and the like)); and genetic

di sorders (e.g., anem a, neutropenia,

t hronbocyt openi a, henophilia, dwarfism and severe

conbi ned i mmunodefi ci ency di sease ("SCI D'); autoinmune
di sor geloSinfbehydirochdsidd RARCESY)em ¢ | upus

eryt hemat osus and rheumatoid arthritis) _and

neur odegener ati ve disorders (e.g., va

stages of nultiple sclerosis, Oreut zf ¢ P

D sease, Al zheiner's D sease, and t : 0137]
Exenpl ary snall nol ecul es usef ul

cancers (i.e. antlcancer snal

are not Ilrﬁﬁg ‘

tubulin poly rlzatlon an ,|og:fjc sqﬁhl

nol ecul es, ki pase i hi bi t d like.
Snallnulecuk/gé$9r/ﬁ§é~ e D /?‘invention
suitably have a pKa g{) qgoj%t to about 9, and in nmany
EadbsNs FK3ﬁ¥0¥‘§%% =il i.e., 2, 3, 4 etc)

wi t hi 'Slﬁxmrﬁbmae(sﬁlmt&s rmmmt@)s for use in the
practice of the present invention can be

wat er - sol ubl e, slightly water-soluble, or poorly water
sol ubl e (including conpounds that are not soluble in
water). [0138] In suitable enbodi nents, the snal

nol ecul es for use in the practice of the present

i nvention include, but are not Iimted to tubulin

pol ymeri zation inhibitors, such as



GMC-5-193 (and anal ogs thereof) and YK-3-250 (and
anal ogs thereof). [0139] GWC-5-193 (and anal ogs

woheo7aaet781i s a thal i dom de anal og whi ch has PCT/US2007/011407

[0145]

[0146]

anti m crotubul e and anti-angi ogenic effects in severa
cancer cell lines. GVC-5-193 inhibits human cancer

cell proliferation with antiproliferative activities.
The potency of this noleculggis simlar to that of
vincristine, a well-known antimtotic agent. Severa
studi es suggest that the antiproliferative effect y
be due to inhibition of tubulin polynerization

several types of cancer cells. These anal ogs i nit\ ated
mtotic accunmul ation and formati on ofgabnormal m QLLQ/

spindles in cancer cells. [0140] From\{ he g;Lax//
structure, it has been confirnea that -193 docks
right into the area of greatest am iH difference
near the taxol and col chicines } g sites in blll
human tubulin. However, in exa (n vivo efficacy,
t he poor water solublllty of thisusnal nmol ecul e

hi nders its admi\Qi Solubility is an inportant
consideration in t st em_c drug

bi oavail ability, b tPlity further linmts
drug efficacy and t aguent need for increased
dosage conpronises patient Hol erance. To circunvent

this proble a tunor-targeting |iposomal delivery
system for is nmol ecul e, using tunor-targeted |igand
(TfRscFv) ahd cat¢om c |i posome conjugated with (or
wi t howg,cHoXC synthetic pH-sensitive histidylated
ollgonS|neHmas utilized. HoKC was included in the

4 ect of the
?5&§g§§ﬁ5qz deS|gﬁé§$?§%§ |n endosonal
escapémfﬁh&>@RE@SH§ﬁexpected to diffuse into the

cytoplasmfromwhere it is transferred to the pucl eug
exerting its cytotoxic effects or rel eased i# e
extracel lul ar conpartnent, where it can havg
effects on other tunor cells (bystander effesg
[ 0141] Addim)é%wsrrau nol ecul es for usNin tT
practice of|the p esent |nvent|on i ncl ude tyr03|ne
ki nase i nhi bitor su L

imatinib nesylate (G EEVE
(MM589.7), pKa=7.5, 3.0, 2.7;
hydr ochl ori de (TARCEVA(r)):
pKa=5.42); [0144] Sunitinib Nhlate (SUI 1248

SLEEENTIEN0:: PWRAAE Q4 oiata Hee8- DMNE 532. 6, pKa=8. 95) :

and [ %éfhgtk r%fsfn%ilgﬁgleédl%égﬁgé in the p%ﬁ%do@tlﬁ %@em invention include

( MAE4
pharmaceutical compounds, as well as marker dyes and other molecules for diagnosis.

Examples of such small molecules are well known and easily identified by those skilled in
the art, and many can be found on databases such as Pharmabase (National Center for
Research Sources, National Institutes of Health). General classes of pharmaceutical small
molecules that can be used in the practice of the present invention include, but are not
limited to, compounds involved in regulating membrane transport (e.g., channels, pumps,
receptors, transporters); compounds involved in metabolism (such as ATP inhibitors,
electron transport controllers, inhibitors of amino acid or fatty acid synthesis, ceramide

analogs, etc.); intracellular messengers (e.8., kinase inhibitors, etc); compounds involved in



[0146] Additional small nolecules for use in the
practice of the present invention include
wohernazmsut i cal conpounds, as well as narker dyes/uan@7/011407
ot her nol ecul es for diagnosis. Exanples of such snal
nol ecul es are well known and easily identified by
those skilled in the art, and many can be found on
dat abases such as Pharmabasep§National Center for
Research Sources, National Institutes of Health).

General cl asses, of pharnmaceutical . smal | nnleﬁules t hat
cesnlyme cllsignalinge compewndsdnyglvedhin frgrlating celiylanpreanas well as other

I S Qakse €6 Esnf mbiedlifes dAk@itionSraxanpiss deaMalvesledlle classes and
regul ati ng nenbrane transport (e.g., channels

y unps,
revpptndscanpedaupbirershput Udhbetentos.red el i7 r¢%3n;p7 5, 7,005,255 and
AR B SUERRS o TR LN B FAIER herein i i
entitdties.i s, ceram de anal ogs, etc.); intracellular
messenger . d.. ki nase. nhibitor L)a. C .

o147 700 VRS Bt Py ] BRIGAIR R. SUEy SRRRAUN, contained or
icoxmplesed/dssociaed wdth thg dsbireatonapleres ofs theepresaas in¢dntion by simply

wel | kpown cl asses of snFII nol.ecyl es. Addi t,i anal . Suitabl
SR Be B e sAbRolguisr 2uBethe Jiipshibim SUE profesing. Suitable
RetidsouN dmhN abRbaktlipdséme Rabhiéxddofe réadifyl détedmined by the ordinarily
7,033,775, 7,005,255 and 6,900,198, the dj sc{?osur,es of .
ektiedartisg dPraremaledhp srolieatis et saradh whlgvics fe fiposame complex is
t0RB1y SR BhbE ST abSut e8¢ kb AEshtNArB{sthalSiBlebuRIIREHNE) suitably at a
are suitabl éncapsul at ed, cont ai ne
aé@ti

d or
ceolpr e of aBawsdi Blocbow 13 71aheut 1:3de shentdib R bto about 9:7, about
PP B CRRAL BOYCRMLANSDY & TBb: Mor] NebduRe2QOP G JBRLE 7.7 (small

smal I nolecules wth the |iposones during processing. =
Sodleabdipparne)s 4§ dssraibled fougiiud; examrlsoatdesiiapleesationic liposomes
af{)‘f : 5@1%%' yo‘fletsﬁxram r}ﬁg{egﬁﬁeg hﬁlc%cﬂe' ”f%&é ythsalfl Ic{n%grise a mixture of
arti san. tor exanpl e, e nolar ratio of snal .
rdiblecyitrésethglanmposiomeplaasphite XDIOT AR) arabiipldoylpghosphatidykethanolamine

AR} S il 8 Bl BB e limpopdipsigtespiaggpgpium bromide
DDAB) ahd WORE ahnd/czlvhiot. Thé rato alfalk lipis7canaiouirial # optimize the
2@2‘%&2&%} 9? :ué%gtb&u. gﬁ%grmt)gtg%g%gief%;{og?}gg :é%ecslﬁz tgr%et cell type. The
MY oR6EME Qak tRBHAEE miXRrdleSdilel d?efbrt RGO dinids BB log fore neutral or
of desirable cationic |iposaones faor deliver

I [ : of smal | . :
hstnse divids- | AcHsrrableratie AIRRHoBS G i ATl Arehelfer Lipid(s) is about
I.@).528Y,! Srefn®i10Ydvaaa i ﬁﬂ‘i&&do . (IAEAREs dRGatios of various lipid
g_ligjlggy);’l %ﬁgsphgj i dyl e:(h;gr?o am ngﬁ;(o?)@E) and7 or atios of various fipids
dhgrdethay are nadhisniied tg: i xt ure of
di met fyl di oct adesgirammpapEm br om de (ODAB)arafish, DOPE

and/ or chol. The ratio of the lipids can be varied to

opti mlieBt he ef IPRAGPPRE upt ake of lthmoldiertipeut i c
nol ecil#g;for t hepsReGHidEE t arget cel |4 ype. ke

| i poso can conprise a mxture of one or nor e
cati ofhiigD| i pi ds RATAMEhar nor e neut dal molar ratio

LipE DDAB/Chol 1:1 molar ratio
LipG DOTAP/DOPE/Chol 2:1:1 molar ratio
LipH DDAB/DOPE/Chol 2:1:1 molar ratio
(DOTAP = dioleoyltrimethylaminnonium phosphate, DDAB =

dimethyldioctadecylammonium bromide; DOPE = dioleoylphosphatidylethanolamine;

chol = cholesterol).



hel per lipids. A desirable ratio of cationic lipid(s)
to neutral or helper lirid(s) is about |:(0.5-3),

wonref7anzisiy about |:(1-2) (nolar ratio). ExanpPes/ustoo7/011407

[0148]

[0149]

[0150]

ratios of various lipids include, but are not limted
to: LipA DOTAP/DOPE 1:1 nolar ratio LipB DDAB/ DOPE 1:1
nmol ar ratio Li pC DDAB/ DOPE 1:2 nolar ratio LipD
DOTAP/ Chol 1:1 nolar ratio_LypE DDAB/ Chol 1:1 nolar
rati o Li pG DOTAP/ DOPE/ Chol 2:1:1 nolar ratio LipH
DDAB/ DOPE/ Chol 2:1:1 nolar ratio (DOTAP = .
di ol doyérier embodigienti thadnesent pHSSPRRREOVidpamethods of preparing small
di net.hyl di d L LAE L de: s .
ra?lsfléls-ﬂ)%?gép aﬁ%{(}?mg ati %&gfg%ggﬁrglf@gzg’éteﬂ cationic immunoliposome
@hﬁﬂeﬁs eonipyisintejaring aoratibodoor asibody fisemspe seifing the antibody or
i nventi.on provides et hods of [ . | . .
bR B oS B R e F5 A5 e hmunotiposome,wherei
the aaABsYy brodr@Riodd fRgiiedniscndtrdumidallyocooimgatinpl thg eationic liposome;
conpri sing prepar.ing an anti body or tibody fr t o -
PP 1 GHONBGERF IS EAEIBE By B e (OO Sa antibody.- o
%ﬁl{bbgf'ffa R FBteli R atiBhi) itnrf@id1ipds6me Neomisiet. pO&aite not chemically

erein the anti'hody or antibody fragpent is.noc{ .
ainiugated [t Henjcaeniedlipesomfe et ABHPSLY B0 SBHRPAY, fpement directly

. i i 0 H | _ N

b8 EOApleRE, AR TR R80T LRgOhires or other non-chemica
%@igmnn-ln@r@sbemdm&ﬁ isnmhwrRlmesPHESone conpl ex.

i | e.not. e . oRni ] =L .
T ocuhl SO piaB Uit Sy e 2 A b Gasmns o
eamale adre ahti-anps fewas raeptor shigld Pipain dive(TRseFv). yExpmples of suitable

har ge- charge, or h - ' ' ' .
o 5 0 5o SR 08 G0 4 oo
§¢Hcﬁ|3@d Qﬁﬁmof;idl?ﬁlﬁe, tfigtusest obHdidjedyltaigrehylamnmaogium phosphate with
si ngl e chai n, t, f I .
R
RHAIR 18R cPfdesinidriurhi Bloflidé avithi SitoledyIpii@phatidydethérelamine and/or

TRY A cRlicByldiinhl Bostid ovitiaolboyphcs
clesteIobSHER Sy e EFRPTY BPUBO FRSPEIR BENEd Wh the smll olecule ot a

gio?z%r%ﬁ*) t[:l){% itﬁ@t@%& JABHHUND PRSiHaat €4 (sthall molecule:immunoliposome),

I ol eoy osphati dyl et hanol am ne and/or chaol esterol ;
swithbily xt unsdanfatidiofebayl L7 e eheicld: rahont dih 9rahery£0:7, about 2:7 to

i t -0l a0yl phes i.dy et h i a rg- :
U 321 Bk Do Wk P ooty 47 on st 77 (e
molamiairhimuhbkpesoaie). Mxeamltry sapallmolecules for use in the practice of the

present invention include those described herein, as well as additional small molecules

known in the art and readily identifiable by the ordinarily skilled artisan. Suitably, the
small molecules are anticancer small molecules, such as, but not limited to, GMC-5-193,
YK-3-250, imatinib mesylate, erlotinib hydrochloride, sunitinib malate, gefitinib and
analogs and derivatives thereof, as well as others described herein and/or that will be
familiar to the ordinarily skilled artisan. In a further embodiment, the present invention
provides small molecule-comprising cationic immunoliposome complexes prepared by the
methods described herein.

In a further embodiment, the present invention provides antibody- or antibody
fragment-targeted cationic immunoliposome complexes comprising a cationic liposome,
an antibody or antibody fragment, and a small molecule, wherein the antibody or antibody

fragment is not chemically conjugated to the cationic liposome. The small molecule(s) can



nolar ratio in the range of about 0.2:7 to about 14:7

(smal | nol ecul e: i mmunol i posone), suitably at a nol ar
woati7a4ofiabout 1:7 to about 12:7, about 1:7 tecCalwsuio7/011407

10: 7, about 2:7 to about 9:7, about 4:7 to about 8:7,

about 5:7 to about 8:7 or about 7:7 (small

nmol ecul e: i mmunol i posone). Exenpl ary small nol ecul es

for use in the practice of tfje present invention

i ncl ude those described herein, as well as additional

smal | nol ecul es known in_the art and readi | . .
berneapsulaipd within the s2iaenic HRPIIME, SRS Y 4 Bygjocarbon chain region of
tﬁg Ic @&‘}1@4 hpsgb@n B i §aH kR $nrfth Or tiet ﬁf@ﬁ@ﬁ&eﬁdﬁhé cationic liposome

ecul es, suc as, but not limted to, GVC-5-1

mmledxagaheumzadm@ resigm)a o8, angr ¢aseb RO fereth| §Pﬁt%]>éy, the cationic

PO IoR: i pPRChl bl BfRaterdBsomes (i . 2 single bilayer),
heugh multithhelat lipbsorhed whishf «amﬂ»mw sevoral lseneangic hilayeys can also be

ski |l rti.san Inafurth

P55de ng}rlﬁﬁ b}lmro‘@ém&?awm%? lf Pe eg oc’%rﬂftg %1%%& g{“%%ﬁ% comprise an

InfERLROAUREES %hﬁmll axtdeh peemar(ed. b;lmnllh entmtemtles)scan be encapsulated

descrped here urt her -emodi ng ;ﬁlayer which has a
d

(supakdyy watsy éﬁ%“ibéﬁw 3%?‘6‘9} dethea?’nlaisﬁ’o §OTPHFE & H156:
f&ﬁg%'ﬁbn Eﬁﬁlﬁqg;?l@nqa&l e prﬁmﬁﬂﬁﬁegﬁmme ¢ipids)) éx @ich agents (e.g.,

|
sl modseufasagarohe coniaen USaPl irgh 8alabls SEghay cimpdifion, asonts (o

afkLii prgﬁgcd?ést) M b QS’MFfe'S(@@ BEAdsoifitedOlitls SitiEr Ca Hoth, the inner monolayer
conj ugat ed he cationic |iposone. The smal |

m/er:thee‘w?r @an@ley@rn@fam dipasemEe FRYAPTANG fiee-c e hsardgroup region of the
tlﬁ loPe M ddingntby dh 0GR beRgChaintf edidiébudds) can be
e atl on| c I posone, associated with an inner or

ennapsulmtasagome@fﬁompbxc@t inonny  pr b ofe thespiclegifnggof the cationic
t he he rou on ation thereof.
%“88?903% (‘%é%\‘fqg’é Vi Jf’ﬂll regé}f( Hg‘gég;ghgs of the present

[0151] | nventh @.ﬂ;tlﬂrﬁrthélj ¢rabalihent, IthEppReﬂESnw(antlen pamedcﬁgllnethods of treating a
bi | ayer h*nmul ti

BN Sebieune G ToREEHATIRES B S Bre ccen PP iing adgpimistering the
Shiafl ngolRik18 X8 mpEidingQdatienicrimingldliposane somplexbe of)thea&aﬁent invention

%é}%&hg& &%@gﬁqo?ﬁﬁg&%éé@& e&%gagg)sé Vel un‘f}}lr% \éla any r(‘keslred route,
G&éih&ﬂ@' ¥ut\abe 'hnﬁfélduw GnB8@HoRs, orbile3opadad,OviaoifBalation A intramuscular
si ngl e bi l ayer which has a hydrocarbon chai n region

emjeetlon,méammmaa injption, eglasiongt Iy ¢Rsion; 35reRe)- MeFFUiieoHs, endoscopic,
?%ﬁ@&]s rftx%p?ntoné:ﬁal)ll subRli&htd RSHnfaR Ao 8RbMkNRflkction routes. As used

ita I pi d-5ol ubl e agents). In addition, agents
(hemﬁn,,ths Nezhi patising éndledss hoaln apisnal MFbPRiR é880Maalsi syl gs doss, cats,
e the inner nonol ayer and/ or the
&és Fice F%\aso‘;mﬁgg tfl]m I posonme nenbrane (i.e., the
[0152] headgrSlupbbe @na)med"fodSh)é the preag‘)t inyentfonrarg @ﬁed to treat patlents suffenng
SRS TR SR E0 0b B LBl oo ssting patins
tstffeeng eGomnsoofpredispesetii tni cancer can further comprise administering a

chemotherapeutic agent to the patient in addition to the administration of the small
molecule-comprising immunoliposome complex. In suitable embodiments, the methods of
the present invention comprise administering an immunoliposome complex comprising a
small molecule selected from the group consisting of GMC-5-193, YK-3-250, imatinib
mesylate, erlotinib hydrochloride, sunitinib malate, gefitinib and analogs and derivatives

thereof, along with a chemotherapeutic agent selected from the group consisting of



i mmunol i posone conpl exes of the present invention.

[0151] In a still further enbodi nent, the present
wonvenu2sn provi des nethods of treating a pati ear/us2007/011407

suffering from or pre-disposed to, a disease state,

conprising adm nistering the small nol ecul e-conpri sing

cationi c i nmunol i posone conpl exes of the present

invention to the patient. Thg inmunoliposone conpl exes

can be administered via any desired route |nclud|ng,

but not limted to, intravenous, oral ical, vi

dcndmtﬂamnonlspllahn,rrammoap, tﬁﬁ?té@tqnérprﬁt e shsllapolecule-comprising
ectlL Mombs %E)ﬁ’l% AnAl cldMhfidih ?éhncaa%feﬁ)&ﬁh,be administered at the same

%% A TS oscopl ¢, topica i ntraperitoneal, or

ﬁmbpmt @ndeusmdistenedatrdifferont Gmes gy béfareenafisn opg aqiher). Suitably,

glgt gﬁggh%?%)%éﬁé aﬁgﬁﬁ%%@mgﬁ gt 11e8 rﬂ)te Cﬁr@ %k' ﬂggxstshg %Méllefﬂbl@@ﬁle-compnsmg

TR 8RcliRiseneddmieA, (A8, hu]ﬁasw hc{uﬁslﬁéﬂ)reﬁul afabl ay 1easth]e2 hours before or
met hods of the present inven

plen aileast 2AO8F %Oﬁ%rﬁﬁe&ratg ST FEfogt 8 2 bic. aministration

Bflﬂhte RefioRFRAABTp Ssonid PN ds figther epbLUIGSthe nhanotherapeutlc
sutfering from or predisposed to, cancer can furth

emp rnd dhe el imaelesy rgoBPEREVROTHBIAIARSPES £0EIICY e (dfministered at
LR rikdd Rk ?aﬁ@ntt OAH\}% Al c{Hs§§ésaddd0ﬂilmQ{gstJiﬁacﬁﬂﬁisl‘ratlon of the
nol ecul e- conpri si ng |nnuno i posone conpl e
smiall amectémwpnemgsmmm@hmqm@orapleﬁwf@%éh?mothmpeuﬂc agents
| VR 8&68‘8%& bﬁet‘h&g@fglf Fltlﬁ kil Gt, BRsd IO AR rh2@SA BBntained herein and
&b aF conpri si a s mol ecll e sel ected fromthe
granﬁmreadmsam]ah@ mftham- 5-193, YK-3-250, imatinib
nesyl te, Iot|n| fenh h
o153 75 i A A 3 oA, ko i
Wfféhtvébnekbemﬂ her cipmiitherapgeict agehte ctomaprisingn adreinigienjps a  cationic
g%;g{ngillgg of doxo e%—?—hé tlg%,gqugxﬁofxltvl?ﬂﬁ‘loﬁn é%%pfzptscﬁtﬁ&ﬁc immunoliposome
IcBRpX doRe sy aﬁﬁﬁ'ﬁ)ﬂl ﬁ%l@&t&)ﬁﬁleorghlmrmmmmu:hemoagmneutlc agenttoa
can be adm ni stered at .the

RafeH <SeIRbIP HpslheigrleR a1d AR LoRPe FEPIS B thpse desorbed

Qfgt% thQE ) wePUht afpb¥e KrddRvit NAMEH erﬁlpﬂ?h& i emalgenioldcile-comprising
I stered before or after the snall

m@ﬂmomq@plﬁg and et PmEBSEHRS UG ABANE £an peadjinisigred at the same

LorGall Gy acdnl}}ﬁfs%rgd Qt dﬁ'f‘ér@l{t tirAts. | §@i%dblyLAhB QUESotherapeutic agent is
b dre or after, | east 24 hours before or, after at
Iaelaamswsedwb@ﬁose befaﬁpleﬂm srm-ltl anoleqle-comprping; igrpyAqlipasome complex,
g n,g - C?% lgaas% '6%u%ebc 981‘ 'ﬁ\ﬁ&s %F‘Fea@f)[@lh%ﬁ))s béf@ref o ﬁf&@r at least 24 hours

enot her dpeut i ¢ agent and the snal
reffere ubreafiemmat ileash g8 howns dhafprss onefien e eﬁdﬁv@smtlon of the cationic

Ag%n?%kﬁ g%%g% &t E?c) %ﬁé@?ﬂéﬁ@nﬁﬁlﬁgﬁap%é &¥motherapeutic agent and the

698565 and tinings or adm ni stration of
tdaeal Brivalebulealoapristngriompuidipegoemomplex pos aminiserpd aithg same time to
d the chenntherapeutlc agents are easily determ ned
BE@P& of skill in the art, based on information
[0154]CONt ai RailiNes Riadilgrgparent to one of ordinary skill in the relevant arts that other

suitable modifications and adaptations to the methods and applications described herein
may be made without departing from the scope of the invention or any embodiment thereof.
Having now described the present invention in detail, the same will be more clearly
understood by reference to the following examples, which are included herewith for

purposes of illustration only and are not intended to be limiting of the invention.



that is readily available in the art. [0153] In a
further enbodi nent, the present invention provides

worbitads’sof enhanci ng the effectiveness of a PCT/US2007/011407

[0155]

chenot herapeuti ¢ agent conprising adm nistering a
cationic i mmunoli posone conpl ex of the present
invention (e.g., a cationic inmunoliposone conpl ex
conprising a small nol ecul e)33in conjunction with the
chenot herapeutic agent to a patient. Suitable snal
nol ecul es and chenot her apeuti c agents include those
descri bed throughout as ESHMnd@ hose known in the
art. The small nol ecul e-conpri sing i nmunol i posone
conpl ex and the chenot herapeutic agent can be
adm ni stered at the sane tine,_ or can be adm ni stered
at different ti ﬁcsnstswwmayld Pwilication: rapeutic
agent is adm ni st &PfREIIBf writh ar3’adysteinehe smal |

nol ecul e- conpri si ng innunoliposone conplex, (e.g., at
| east bef ore or

art t
bef or ggsrlmcgf ?"é’(ess}ﬂ“ lvggm{ E@i‘ﬁgﬁfvséc o\}végoéfﬁ%ﬁd from Dr. David
Fi@:@g‘ei‘alé8Nh3lur'Bh1bezfe6foe encoddst e, sirggle chaimdfragrentr ot ithe 5E9 antibody,

it OB IE FOTRLEN). ThAVHIARGTy ¢ ks ves

SRl bs-FORRHpHiftatib oY (e dRiee fRghefn! A)@)&te@ne moxety was added at
adm ni stered at the sarretlrretotpg?gatlent 4 The first
the 3ignd aidhe TARseEY BofRIR-chvoBmEhel tHS ¥rdpPmyF cte e firs

é&htﬁl'ﬂ@ a8 édder 8ighdl $Abn&Y, HEY tritpbARb Qhé@éxhﬁlbﬁﬁicl Pade, and a His

adaptations to the net hods and aPpllcatlons
i

'@éSc rTheenrasencei of HieyHie Tagcridsin Kstretiem o4 rthe Roteip thus simplifying
éé}?elr%&q it Vé:ff thk Bﬁ\rtﬂlgﬁ&h 59&0951 ARYthSHRP HiSEHEm WA &RE- for the initial

des present invention in detail
tdang,aFﬁAV\gmdelb@S rrmmnmhmartw ngnerdraneesisaayienesieapregent for use n

?lg %Snglgs dE % gg%&nﬁ ?oﬂ’%ﬁ{k Wik 8lf R g@cﬂwﬁ@é’sea\i\éé as made.

ration are not 1 ntended

[0156] t 0 be Using PCRgamphﬁdmlanme ntulclmtxé’g( aemieecq f@oﬂn@tqygt@mmw&due and a

{0157]

bbb PR bbb ik SHFASIAR SOARE s s s

fﬂc@[’ﬁd@ﬁted D&‘He@(ﬁﬂp&@@i@v&hs diGhed ihind HVewkahd Voehsitdexf the commercial
he S|ngle chai.n fra?nent fqQr .the 5E9.anti

V@@@@ﬂ? 2b(h ENAYRESH) thusiedping 2RIER 8f°“l@'6b¥‘¥)tam'ﬂ$2b°th the pelB

}éﬁ'dgﬂ SilsBAI Mgudhddsatdy taEiIOWhAl redwal iPGacraRl bﬁlttﬁatddﬁnaumng PTG
of the desired fra%nent A cysteine noj ety was add

Seldofeargapamutreate M8 FPIRISCALE R EBEK AR PROIES SgFession which was

H%xﬁ'n G 3pp ﬂﬁﬁfrﬁat@@w hoted SEP T duklisd. THIRHAMtBIH wWas found primarily
el B der sequence, for transport to the

pethepnaémle ﬁ@pﬁ@re(malnaloa brdes)-

The above construct also was modified to eliminate both the His Tag and pelB
sequences in the final protein product. To accomplish this, the pET26b(+) vector was cut at
the Nde 1 enzyme site 5° of the pelB sequence. PCR amplification inserted an Nde I site at
the 5° end of the VH-linker-Vk scFv for the TfR sequence. In addition to the nucleotide
sequence for the cysteine residue and the Nofl restriction site at the 3° end, a DNA stop
codon was introduced adjacent to the cysteine sequence and before the Notl site. The PCR
product was cloned into the Ndel and Notl sites of commercial expression vector
pET26b(+) (Novogen). Thus, the protein prbduct of this construct will not contain either
the pelB sequence or the His-tag.



Tag. The presence of the Hs Tag aids in detection of
the protein, thus sinplifying devel opnent of the
weouaoi7fiuzati on protocol. Al though this form wasPasas2000/011407
the initial testing, FDA guidelines recomend that no
extraneous sequences be present for use in clinica
trials. Therefore, a second form m nus both of these
sequences al so was made. [01§f] Using PCR
anplification the nucl eoti de sequence for the cysteine
residue and a Notl restriction site were introduced at
[0158] t he 3'Thempjosiyafithe Fys-TIRGFvmEefein(epproxiaately207) was found not to be
k@%?fepﬁ)\gt%eg c Eﬁ i )\Npthgld hu@s bBJii%E‘edTi'lé‘Ef&ré: Othe 328tein from the
I'T sites 0O e connerC|a vect or 6b(+)
(;Nmmgsnyesctrﬁbml abowel wes ngplated fromethp lrpniuﬂjq@ bodien by Foriieajion, treatment

Lo P SRR o TR RSP Bl o Sephacy

PRI T’fﬁfrﬁtxdx@@olﬁxﬁhﬂchrﬁﬁfa&@@hyn Réfolding off thencys-BfRschv protein was
expr ESSI on whi ¢ I mum a:ge\%% r.oxi mat el

0 h o
BRI U DTS PhiAcC RS R PE LI TAHERP [ fpmidine-HCL

m?en'laﬂﬁ/@ Wﬁle&:yfsfﬁRtispbtéiﬁ IVMS p Mﬁ%élatl{)@ &Bihk indresion bodies by
above construct al so was |.i m,na

spricpiion Vil Smnpzrwosga@@wée@f SoiupHizerph an ép%?&anldme HCI, 0.1M
RELENG tHh %ﬁﬂ/ﬂ”ﬁb@ pr=I £0 altlfp gltlﬂgér%m&ﬂ R@ﬁ!cﬁﬁg WaS§ accomplished

cut at enzyne site he sequence.
PRz With eéwff@ﬁcqms@ﬂeﬂ@é Oder\Ims Hc‘é Pﬂg% 0;3M Tserggiige-HCI, 2mM
%&%’%“{Q %ﬁ'd’érhﬂﬁ@ﬁfa%oﬁﬁf i %01di atu% ﬁﬁ’%‘(‘i%ﬁourk Yollowed by dialysis

nucl eOtI e sequence he cyst e| ne
rae 47 fogr 28724 hdvars Mgainst AsmM EnsdiciipH@%Q) i Usefgland2mM EDTA

oA E AR SR e AL matosapny

GYicinQcsephirost, ifelldvded baiconddntrhtisn (aasusimg Aminm ultlallﬁltration device) and

exQr essi vec ET26b( + . .

s & At it o0 bpBrspaeist kel (P prun iU M pdigm chloride. Aftr
PukifiRhtién) SIPSPR GE GHEWee aldinglb dahll $thth s{)mbﬁBc}d TFhilded cys-TfRscFv
majority of the cys-Tf cFvg}Boteln ?gﬁ_{m described
%W‘Wéthf%ﬁﬁ&“ﬁ%ttmﬂ?cﬂ | proxt 4 kRadas described in
Wy haysoatsh Ushe By adR &k p-lfb%ﬁr?fs%i&edbhes@r@t ein from

the constracts descrlbed above was isolated fromthe

i ncl usi on bodi es by sonication, treatnent with 6 M

guani di ne- HQ, 200 nM NaGExhfmp¥e@HC buffer) and

purified via Sephacryl S-200 gel filtration colum
chromat ogr aphy. Refol ding of the cys-TfRscFv protein

was acconplished by dialysis at 40C agai nst decreasing

concent r at i onsPrepagakon difiesHTIR séF veLipasovet y, t he

cys- Tf RscFv protei n wagy ®§iaRaeadingd sol ation of the
|nclu3|on bodi es by sonicat on wth Triton X-100

[0159]t r | S- V|_\§9d gﬁgcjsg%lglijblzalp:pﬁ;t ey \Bg: 9g/2é?§ﬁ,d incorpor‘zzgd’ herégflwlby reference,

Ak ERR e Prdphtion REfsel Shnehtivar Bsdzemek] e @ationic liposomes prepared

are clear solutions, their compositions and ratios are as follows:

LipA DOTAP/DCPE 1:1 molar ratio
LipB DDAB/DOPE 1:1 molar ratio
LipC DDAB/DOPE 1:2 molar ratio
LipD DOTAP/Chol 1:1 molar ratio
LipE DDAB/Chol 1:1 molar ratio

LipG DOTAP/DOPE/Chol 2:1:1 molar ratio



by mxing wwth a buffer conposed of 0.1 M Tris-HC

pH=8.0, 0.5M L-arginine-Hd, 2nM EDTA and 0. 9nM
waqghkaizautisoni ne and hol di ng at 4C for 36-48 houP€T/US2007/011407

followed by dialysis at 4C for 20-24 hours agai nst 20

mM Tris-HO (pH=9.0), 100 mM Urea, and 2nM EDTA

(pH=8.0). After dialysis, the cys-TfRscFv was purified

by ion exchange chromatograpghy with Q sepharose,

foll owed by concentration (an using Am con

ultrafiltration device) and dialysis at 4C for, 30

hour Sipfgai nst EESABIROPEATChel us 0. 08: IV seipiio

ide. After. purjf.ication; - PAGE a spis =
@Mf t he soﬁqlﬁgqoyizuejal,eﬂlryé?g{ g@%é‘gs- P %é%\g\g/ébr otein .
dtink A di8cta@ddyRshmonines Wramidei BAPRH= appleoxiphaspbiatidylethanolamine;

28-30 leDa (as described in WO 00/50008). The
Cé‘?k-:'Ph@é‘FWIbrotei nis stored at -80 C. Exanple 2

[0160] Prepafratd oRei9f kkoren THIRS Bfose Likpesdgedite Simthe  Etidi nbat conjugated
[0159] Published PCT application WO 924/%53?9 lished that th
TiRsoF pomaealinesomarefns &5 BpEHBelogAly iyed"y fiave esteblished that the

R CPRLEE O 8 REMRLAY oajlgaRidCiol lifPITEECT Epplication WO 00/50008)
Qationrc I posones prépared are clear_sol utions, t,hel.{ .
adnposifficienty trausfectthiumangrestals tRwr 6Rlds 7 mltﬁ%and in vivo. ltis common

DOTAP/ E L | Al i ' / dliol 1ipsdos . [ous
PEL6S! B Bl kR, GPYE LBl gt win v
Jticnitall conjugation mdtpRsDIMB petfotmad studiss 4 detgiminelif p@mple mixing of
AP/ Chol, 2:1: 1 nol i QL4 inid with
Borcve Tear rog G (sbilp Bhofolie, Byl of dPicantied Bhy Lid with a
RA0sBIA LR AR a5 Milkkhidy | DIOBEtadeyyiednvibly group), dnsterst of chemical
DOPE = di ol epyl phosphat i dyl et hanol am ne: . =
ERPELio8r BIOpIY TSRS AP TR Byt AORLCHSALT e gqplex that could
kfun t herrfciedlig t baid colj ugad ed trifidfeaFv timmmnotdlisosoneA  series  of
retains its inmunol ogic acg Vi aa::/e est.abl, s

ty. W h .
et T a0 IO O U SO BIExEh s DR AR AR5 THRsoFv with
ieib{?é%%@A ﬁ@ﬁn&pﬂhbg 8t kiaple\WRRPraRRA0H) ligowdneaanging from 1/25 to 1/36

I Cl ent transfect human prostate tunor

ells in .
Gwiw)o Based poniheELIBA data withibmcopugated vy fnghﬁ ép@plex the ratio of
E)&?,% o %%c;lgsogXalfl{p@cg BB HleSmb2 dA®ndiit 2 6R8 Ay dOvdricROBGHEIS to 1/18. The

g variou _ .
preparation of the complexes was in accordance with the following general procedure: The

appropriate amount of 2mM liposome (A-H described above) is mixed with any water
required to give a desired volume and inverted to mix. To the liposome-water the
appropriate amount of cys-T{RscFv is added to give the desired ratio and mixed by gentle
inversion 5-10 seconds. This mixture is kept at room temperature for 10 minutes (again
inverted gently for 5-10 seconds after approximately 5 minutes). At the same time, the
appropriate amount of DNA is mixed by inversion for 5-10 seconds with any water
required to give a desired volume. Typically, for use in an in vitro assay, it is desirable that
the concentration of DNA is in the range of about 0.01 pg to about 2 pg per well; for in vivo
use, it is desirable to provide about 5 pg to about 100 ug of DNA per injection. The DNA
solution is quickly added to the cys-TfRscFv-liposome solution and the mixture is inverted
for 5-10 seconds. The final mixture is kept at room temperature for 10 minutes, gently
inverting again for 5-10 seconds after approximately 5 minutes. For use in vivo 50%
dextrose or 50% sucrose is added to a final concentration of 5-10% (V:V) and mixed by

gentle inversion for 5-10 seconds. A specific example at a preferred ratio of 1:30



chem cal conjugation nmethods. We perforned studies to
determne if a sinple mxing of the cys-Tf RscFv and
woheo7ciazisoni ¢ | i posone (whi ch does not cont ai nPAmAUS2007/011407
lipid wwth a reduci bl e group such as Mal ei m de DOPE or
any reduci bl e group), instead of chem cal conjugation,
woul d result in formation of an i mmunol ogically active
conpl ex that could still efficiently bind to and
transfect tunor cells. A series of
cys- Tf RscFv-i mmunol i posone conpl exes was prepared b¥ )
(cyXT fRpcFhdipoyema i Rydmndi 1h(He wenoledptaljbipid)dgas follows: For 40

ratd of si [ i L i : i DDF 2mM i
HeE DTSt § 508 SosBRf dF SURhCfk 185 b RARATPI RGUIDE 2mM liposome
solutibnt MeidINilufaled RysEvVIvREcFeonsenisation of{b4 pafml. Mix 183 pl water
) o npples t [, 1| Rkdni j
ol it PEBeERGH TR AR P uf ol e DERE AT ARD
[0161] CONP| EXESZ¥BSE thelfiiad ComPRIRGErepired byyhke frntiodwiithisgenertion is between
procedure: The approprl ate anmount .of. 2 | i pOSO A .
(oo S0 rthee o) Rtk &bl PHalg) SRy eanby R pf ablermined by
. X&i@#%ﬁtsgd'aﬁ@riﬁglu'df@ ANV €2 4t8zrBOT0X . THiS siteis small enough to
| posone-water the approprijate amount of cys-Tf gﬁv
dfficigud gassghrsingd thinarrsPRETY Bed apcreachiedi™sy %‘ tle
[0162] ' nver}?&hO@L{S’Pg gss%?%”&%ess-rmle Difdikk WoRlitly Sofk@Rtmledr &plex to human
tenperature tor 10 mnutes (again inverted gently for .
frodiBtes@noerdDUANS eells piss oxiforned.y For gpmperason, the cqmglexes made with
Qe LR i | ; | Sooly X athelP¥sults shown i
8B ARGt 2o ABALLALY BV Bl shown i
Bigure Bcldasy dedonstiatebat thy phmanpliposogre qeseplexprgnated by simple mixing
vitro a it 1s desi.rabl. c ' 1
%tlft ﬁ-'i%?%}?tvi?émregln‘ale R 8 e cgaélgrd{chg;ogﬁgl%‘frﬁﬂgqg (}E?IS'Z(%'TT‘IS at leajst as we
Rethodepreparkathiongh comjugatinn. i Simikir de tierconjugated qemplexia ratio of 1/30
about 5 np to 00 of r.inj i he: -
o o trotnd DNATD g R n BE highldst tiRfing abitity. As
¥ alkh %@ﬁ&usﬂ% RBS&TE] $@thuht @Bnjigatet emplestesy theitinding decreased in a
inverted for 5-10 seconds. The angJ %%ﬁtune | s kept £ components
BINA 6698 dapepaent TonEeT of hess THOMASSEDCaE M AP of comP

ggxafd}n‘f Rlcomipidk HEERARMRSs b iR ML iabBVie). Y IdenfcalpRinal ratios were
or use in vivo 50% dextrose or 50% sucrose js

added :
fannd if hnmlan peestain DA4 50 larand Ryyd (o calds using the Je&ﬁgﬁﬁﬁse assay (Fig. 2
& | [y | 3 biel I T9 08! e@hanced green
R o e e e =
Muwdesammde pratdin((FEAMLe asssy the tanafectionpificiqnsyas
follows: For 40 ng of DNA in a final volunme of 800 n
mx 183 ml water with 280 ml of 2nM | i posone sol uti on.
Add 34 m of cys-TfRscFv (with a concentration of 0.4
ng/m). Mx 183 m water with 40 mMl of 1 ng/1 nl DNA
Add 80 m of 50% Dextrose as the | ast step. [0161] The
size of the final conplex prepared by the method of
this invention is between 100 and 400 (nunber val ue)
with a zeta potential of between 25 and 35 as
det er m ned by




dynam c |light scattering using a Mal vem Zet asi zer
3000. This size is small enough to efficiently pass
wohowugtvst he tunor capillary bed and reach thePCums2007/011407
cells. [0162] An ELISA assay to assess the binding
ability of the m xed conplex to human prostate cancer
DU 45 cells was perfornmed. For conparison, .the
conpl exes made with the cor_1j3|_?_gat ed i mmunol i posone were
al so included in the assay. "The results shown in
Figure 1 clearly denonstrate that the imunoli posone
conpl ex prepared by sinpl &abileilng of the cys-Tf RscFv
protein with the cationic |iposonme binds to DU 45
cells at least as well as those prepared through
conjugation. Simlar to the conjugated conplex, a
rati o of 1/ 3DrgmsfeetiontBffi¢iphdy afcys-T Vto i pid
Liposdifi® A GHTEh Ol (R Phgpared tsSimphel Mixinki AssgssedUsiamg the EGFP
al so previously obserng Biel & ¢onj ugat ed
conpl exes, the binding gcrease In a DNA dose
dependent manner. These findings indicate th?t sinple
m xi ng oRati : sform a % LRSEe II$ et ai ns
its i muad:ogidesctivity. Identical optimal ratios
were found in human prostate DU145 cells, and RAT C6
cells using the Lkiferase assay (Fig.2® and 3) and in
human pancreaticld@ncer cell line Pane€23 (Table I, I1)
usi ng enhanced gtdan fl uorescence prot¥in (EGFP) to
assess the transtadtion efficiency. Tabik |
Transfection Ef fiabency of cys-Tf RscF24 Li posone A in
Pane | Cells Prepdaged by Sinple M xi nAssessed Usi ng
the EGFP Reporter Gene | Ratio DNA: Total Lipids %
The RiRSErYs-TERLESy: L idsomema81)3 twiv)20 1:10 22 1:12 35
1:14 50 1716 24 1:18 20 The ratio of
cys- TRscFv: Li posonme was 1:3 (w.w) Table I
Transfection Efficiency offable-IIf RscFv-

Transfection Efficiency of cys-TfRscFv- _
Liposome A in Panc I Cells Prepared by Simple Mixing Assessed Using the EGFP

Reporter Gene 11
Ratio cys-TfRscFv: % Fluorescent Cells

Lipids

(w:w)

1:26 . 14
1:28 14
1:30 30
1:32 28
1:34 15
1:36 18

[0163] To establish the efficiency of the binding of the cys-TfRscFv to the liposome

complex by simple mixing, a non-denaturing polyacylamide gel was used. Mixed
cys-TfRscFv-liposome A — p53 complex and cys-TfRscFv-Liposome A without p53 DNA
were loaded on the gel along with free cys-TfRscFv in amounts equal to 1/5 or 1/10 the

amount of cys-TfRscFv used to prepare the complexes. The complexes were prepared



Li posomre A in Pane | Cells Prepared by Sinple M Xxing

Assessed Using the EGFP Reporter Gene Il Ratio
wouves7fiRScFv: % Fl uorescent Cells Lipids (w w) PEeTAB2004/011407

1:28 14 1:30 30 1:32 28 1:34 15 1:36 18 [0163] To

establish the efficiency of the binding of the

cys-Tf RscFv to the |iposone conpl ex by sinple m xing,

a non-denaturing pol yacyl a 'gl(_e gel was used. M xed
cys- Tf RscFv-1i posome A - p53° conpl ex and

cys- Tf RscFv- Li posone A without p53 DNA were_ | oaded .on

uking 1t/ge katinl ofaysvl fRscFy:Bposnpse of R30 KW WhasgBih dotablipid of 1:14 (ng:n
t X - « . .
iR dBEF UL e Tt esleTHerd coffiodts SETas Rhutation standards, since
d%a%gﬂcg@d%&m@%g benditbhsothef caysed cRs by ehiep sk gel, oply free, unbound

: W, angd DNA:tatal .lipid.of. 1.1 ; :
ayppitRyCE vigam megale &VQ-“rf&E‘Eﬁ:{ga‘%%P%%% g“esgk‘e'mﬁi“fge 3@4 gé %flprobed with
aﬂuﬁgf-bﬁa’t‘ﬂ@é&F%tﬁﬁﬂ@ﬂ?Shsir% fHeEQNd@estenn Blendetactiong kit (Amersham).
condi ttons the conplex can not enter 1'1he el.. only.
Gomapariseninfuthel lew sigrpRisy el f dhe BiVg came o4t gwi‘tP.angf‘%‘é‘P‘“ p33 DNA)

{ i e'ﬁ’éfﬁ sH¥iém 8ls-MaRsdFv e dardstindiaates th t
Stgﬂ%%é%gé#?%g%%v anti[bo_dy tﬁgﬁﬁg %Sﬁe ECL Western Bl qt S.t .at et
itlet 86% ofithei ¢ys¢INRseER isincomenasad irig 0 COmRIE W@?Iaﬁ &pixing of the
Ieveol egt%r the two conpl exes (with and without p53 DNA)

I'M"Fig 4 with the signals fromthe free

cys- Tf RscFv standards indicates that greater than 95%

of the cys-TfRscFv is inEgﬁp@t%]@tyd into the conpl ex by

sinple mxing of the conponents. Exanple 3 In Vitro
Chenosensi tizati on of Human Cancer Cell Lines by

cys- Tf RscFv- I mmunol i posone Del i vered w p53 Experinents

\(/:v; ; ?Tfper 1:: %{tﬁg@?ﬂ%&@hﬁﬂiiﬁ%ﬁéf BRirhuA Clecer
TS AT ES Foy GHo eanamhs

[0164] Experiments were performed to determine  how  effective  the
cys-TfRscFv-Liposome-p53 complex prepared by simple mixing would be in sensitizing
prostate tumor cells to the drugs GEMZAR® (gemcitabine HCl; manufactured by Eli Lilly
and Co.) and NOVANTRONE® (mitoxantrone, Immunex Corp.) both of which currently
are used for the treatment of prostate cancer. The prostate tumor cell line DU145, which
harbors mutant p53, was employed in these studies. The XTT cytotoxicity assay (66) was
used to establish the level of chemosensitivity induced by the cys-TfRscFv-Liposome-p53
complex of this invention. 5 x 10° DU145 cells were plated/well of a 96 well plate. After
24 hours, the cells were transfected with the mixed cys-TfRscFv-Liposome-p53 complex.
The cys-TfRscFv-Liposome-p53 complex was prepared by mixing at a ratio of 1:30 (w:w)
(cys-TfRscFv:Liposome A) and 1:14 (ug p53 DNA: nmoles total lipid). One day after
transfection, anti-neoplastic agents were added at increasing concentrations (in triplicate).
The XTT assay was performed approximately 3 days later and ICso values, the drug
concentration vielding 50% growth inhibition, calculated. As shown in Figure 5A,
treatment with the cys-TfRscFv-Liposome-p53 complex increased the sensitivity of the
cells to GEMZAR® by 8-fold. For Figure 5A, the ICso Values (nM) are as follows:
cys-TfRscFv-LipA-p53: 0.5; cys-TfRscFv-LipA: 4.0; cys-TfRscFv-LipA-Vec: 4.0;
Untransfected: 5.0. The fold sensitization for Vec vs p53 = 8 and for UT vs p53 = 10.



prostate tunor cells to the drugs GEMZAR(r)
(gentitabine HO; manufactured by Eli Lilly and Co.)
wana7/N@ANTRONE(r) (mtoxantrone, | munex Cor pPEThSR07/011407
of which currently are used for the treatnent of
prostate cancer. The prostate tunor cell |ine DU145,
whi ch harbors nmutant p53, was enployed in these
studies. The XTT cytotoxicity _assay (66) was used to
establish the | evel of chendsSensitivity induced by the
cys- Tf RscFv- Li posone-r53 conpl ex of this invention.
[0165] X 103Sibiilads, d)iﬂl"é mmsewrcats@emn@dl tepthegdiyg Wé‘IOﬁa*btr%ﬁeeby 17.5-fold
ter hour el e n e e as follows:
e e
cinyI‘-i'RﬁcFBu’;E\pA_-lpﬁB)S@ﬁﬁ gssrﬂtsnmbnpm/dszq; rcergra"rfBacfbyLlpA-Vec 1.40 and

Ig]gt)r(%{% dli Xr()%h?)gcg& ﬁ\lﬁl &8}1 '{’&{ aﬁ p 3RS f‘g% ah&mms p53=22.5.
giﬁhfé& s&a@as&ee@pémmeanismgm@mmmaag eattcs:r el hneaﬁdmi 4x10° Panc

|ncrea3| ng concentra n tri I|c

1&@&1@%@ e GVRTED 2B sy PR gt o fy Pleorred raio of
gﬁ ai'ﬁ@éFv AipSsotiela v@*W’)Qﬁﬂtlr aui(pg pBB QjNiAn @86 total lipid) also was

I nhibition, calculated. As. shown in Fi £ A{1u s t
useédtementvavlﬁl N4y SherRaasy Sl@ﬁ&é&hée’ﬁs%za%ﬁ-p‘? eihe tumor cells to
td0B).  RE a GBI IINIAOCSHMEAR G o09.06 pg /well

'g]%?l{q%@ﬁg% urngé &Jt\hagldl O Vaqﬁyes (n1|\:_/£ are as He
mefd OVES: ac;l§~8TffBasb chrEil-%"Al@S@ﬂS@ZStmfty@ Liyping the mixed

fll%ry,]gv ﬂNzQ%o}é @3 g 6A§Jntﬁo?@§é&€t6@g ‘the 1@50 values were as

¥ zation =8 and f
11510&&3 %y]s(l‘ fR@dEﬂ}lp&pﬁBI ar®91nMU14®Sc'éﬁRS§FV\7e!pé Veo: 5 00nM  and

nsiti o.th I % -

15&%%5%310% ‘fﬁ g(g clf’@gﬂ V%%%(gsé 81??;: TRsoFrLipA-pS3
AA@BQ Ap denkikioaon @yssobEfeR&dehdn q:ndbtp&@ctoﬁlroﬂace of p53 was used. There
cys- Tf Rs¢V- Li pA: . 1. 20; cFEv-

4

AR SR (TEERoR i SPaTsE oF it ST AP P ISP (yaEigsion of 0.08
R DIFAAVeIP (BB GH)OIHHE analidost Z0(2£d1S inchtast liasediticition was observed.

were perforned usi ng human pancre C cance | - 1inhe

Pondigure 411 0te PHR0 | vabuss| é"’eﬁ"eras\/\g‘Plho"\"Aﬁer %Yspjlfgé%ﬁ vLipiyps3: 1.8nM;

rf a b ef re@bqnmloafh IC f
§§§~5§§ gngﬁgs/RSC% 956 2and @y@'rﬂesom; X e ICsp o

1 posome A w. w) %5
WTtRwFULHSL\-tV@FHCwlOé |CB{§-TMVMALP§§<T h%‘} é4 ’];ger O, these in vitro
hg S fd Abdt B striprer :
RIS {TRROIRE PR AL ROk EER bl enR s ) T ine can
aﬁﬁlmw ﬁamufmttwtaﬁs Gntooprogtal tumept/ wélm aqdh@péltwasth%rn to conventional

g tRlcfgld |r110£ea§e|n sensitization to GEMZAR (r)
GOTARIFRR RS BRF™Y s - Tf RscFv- | i posome DNA conpl ex (Fi g

6A). For Figure 6A, the 1C50 val-ues were as foll ows:

cys- Tf RscFvLi pA- p53: 0. 2I Tf RscFvLi pA- Vec:
5. 0OnM and Tf Li pA- p53: O%W@%’ﬁe | C50 of

cys- Tf RscFvLi pA- Vec/ 1 C50 of cys-Tf RscFrLi pA-p53 =

23.8. No sensitization was observed when enpty vector

in place of p53 WAYYeePumbitel&rgeting by the
cys-TfRscFv-LipA-EGFP Prepared by Simple Mlxmg

[0166] DU145 tumors were subcutaneously induced in female athymic nude (NCR nuw/nu)
mice. Mice were LV. tail vein injected three times over a 24 hour period with
cys-TfRscFv-LipA-EGFP (enhanced green fluorescence protein) (TfRscFvII) prepared by
simple mixing at a scFv:Liposome ratio of 1/30 but at various DNA:total lipid ratios (1/10,
1/11, 1/12, 1/13. 1/14) at 32 ug DNA/injection. For comparison, a complex at 1/30, 1/14



was dramatic increase in response of the Pane | cells

at a p53 DNA concentration of 0.08 ng DNA/well (Fig
woB)e7/1HeErse an al nost 200 fold increase in sensPCTAAR0GNA11407

was observed. For Figure 6B, the IC50 val ues were as

foll ows: cys-Tf RscFvLi pA-p53: 1.8nM

cys- Tf RscFvLi pA-Vec: 350nM and cys- Tf RscFvLi pA:

6000M  The I C50 of cys-TfRsgfvLi rA-Vec/1C50 of

cys- Tf.RscFvLi pA-p53 = 194. 4 Therefore, these in

vitro studies dempnstrate that the

neade-vih Reckujugapos mv&oddrTéE@er\é'dlby Fslg‘fffﬁﬂg) andpifferentpatch of single

ff ' r 1ﬁ§:€| %0 hours post

i ST oY LA CORLETS bR vB) AP ARE BB T e P

;ﬁ_@etn&n? théeExdop Iv&réf shmﬁ[tedo tifmom end dno tiarkgsteg e protein isolated for

e B8 B o RS PR a0 88 comple
Li}}"!i"f KINGBniplén (1 f) End BSM@;&A—\MH’ tdmplexi (BSAQi wiere injected
injected three tines ov a24 eri.od w t

mSémlpepg gemtrqls. pﬁgEgﬂgA-( ﬁ 8? @éﬂl éﬁsltwéa%EGFP band is observed

ence

g& Q)w(erBﬁBFVTf )TMS@F@IE%BMnSTﬂR@bEVIm Mdrg sgnificantly, a strong
posonme ratio of 1/30 bhut_at v

IEG}SP dt gnal was fcetm}d]_l@ THRs¢Fvil aj_}l’gpj)ny 1p1§ /r_aLtA? ogil 1%2 alja gcontrast only

) | r | 988 evideROPhEMmAtludg I3 Therefore, the
W&b&dlg‘é%ll (glntE gﬁco ﬁggg{nl og r%t ﬁod (Tf Rsch Iél I i

I n
@rﬂmcFB)len!eva pmmamdr &yt simple Aniying iR | targsh duog effectively after

cFv I in Figure 7B) also were injected
?yl’? eémﬁladmlmétﬁitwgglurs post injection the nice were

[0167] sacr i Toasskss theneprogindibility it m@gpg,ddlgﬂggpnp batchpsof cys-TfRscFv (I to

Xﬁ%%%géj}ng%ﬁ?%’\gosﬁ%gmﬁ: %AEQ{@FE@ sitylfe hﬁ%ugrht Y brefedd ratio of 1:30
EFi: PipofaPweayphd i : 14Tl BNA Bﬁﬂolﬁs pwcaEﬁFﬂd)c &trphasyprostate DU145,

B were injec S g l,
LESE0 6%, Aht P AGHE S T4 9y s v
kﬁbc‘x%e% AdBed A9 hb®les THe cobiyexdsvdlsd Wem‘lﬂ\f il veln injected three
Tt RscFvl

Fonden iir aiod TnbimdRhy PR paigpse LipAs CrP complex

g\[gL é& as OH61Y, ed’d’hdxf?y\’aﬁ&\dﬁj'ec%n fheipilce W@ﬁﬁhﬁﬁed and the tumor
S eV| In normal lung tissue. Therefore, 1l ofth d
mtlférﬁswﬁhmmesefb ek amlwgkwbaye 'S ﬂ“ﬁiﬂe@n&f&?\ﬁaﬂﬁ 3yith all of the mixe
%%;?Fexe% r@?xé &t f%l%%weT ! £8) $¥W & Qhere is almost no signal in normal

ni's I on. ssess t he reprodum bility
aibsutel(@ven) x Thg idetit lanembrapgmasaxolsid foy dctin Fl&‘cqiﬁ/m(%mt”oeq“al loading.
V) were conpl exed to Li posone A-EG-P by sinple m xing

at the preferred ratio of_ 1:30 (scFv : |iposonme w w)
and 1:14 (ng DNA : nnol eEx&0Rle bi pi d). Human prostate
DU 45,

Radio/chemosensitization of Human Xenograft
Tumors by Systemically Administered cys-TfRscFv-
Liposome-p53 Prepared by Simple Mixing

[0168] Efficacy studies were performed to further confirm the ability of the
cys-T{RscFv-immunoliposome complex of this invention to bind and deliver wtp33
efficiently to tumor cells in vivo. Mice bearing subcutaneous DU145 tumors of
approximately 60-90 mm?® were injected, via the tail vein, three times a week (a total of 10

injections) with cys-TfRscFv-Liposome-p53. This complex was prepared by simple



bl adder HTB-9, breast NMDA-MB-435 and head and neck
JSQ 3 xenograft tunors were subcutaneously induced as

wahora4278ne conpl exes al so were LV. tail vein parast@do1i4o7

[0169]

[0170]

three tinmes over a 24 hour period. Tf-LipA EGFP(Tf)

and unl i ganded Li pA-EGFP conplex (UL) were used as

controls. 60 hours after injection the mce were

sacrificed and the tunor ang, liver were harvested and

anal yzed as above. Targeting is evident with all of

the m xed conpl exes in the four tunor types SFi g. 7%

iRy b ratidief b/3D oy BRsCFnd.iposgme Ai Wi‘ﬂ%?%l/ #itag DA A/nmoles total

(liver). .The identical '
ibAde e ST AR T 2R M0 819 ity ARkicRated doses of
vRadiatibs hemasensi bf zad Gy (Fighmd). Fheogniafals Tegatnds With the mixed

System cally Adm ni stered, cys:.TLRSCFY-. L] - PRI
PR SRR VD AR QR OE SighiRERORRIR Mot inhibition.
SShhPHAEHed Asbd WetdBsef R ubin@thdontbinhtidryofthe tiicancer drug Gemzar®

cys-Tf Rsclg—v-i nmunol i posone g\?lﬂgl ex of. thils i.nv%@tgi ON  ressor gene
and thy eis- BRRSATHIMVBRNOHRSIME Of 11T IYEPYOR (PIYEREE TWBpY gppressor &

LAV, uﬁf%ﬂq EAGindHRACH R BRGUSIMI (T B-ON0i iafPanc I xenografts
Iial{)bﬁ‘r1!8xz|plr]nate 31%?)@{80 nB wer e I nject ed,]( via the tgjl
tueaited, Wity CGEMZAR" sangle is-TARspY Ui IRASOMS CRT SIS, 8%@3‘ another gene
M, - =L -p53. This conpl ex was
159%%%§é%p%§£%§§%?ﬂg@%? gﬁat a ratio of 1/30 . ]

( cys- Thess dindingspiesumstraBthel 2 eemplex madenky tieangthgd ©f this invention

total lipid). Th : | ; iverv in
o Smpreh o guict) o bl B RE 4 RS BLERAS VE Hrsf A Gt ve delivery

Jios & canber311Sas @ Fherapentig freahentani nal s treated with

the m xed cys- TFRscFv-Iiposone A conpl ex plus

radi ati on had significant tunor growth inhibition.

Simlar findings also vveEe;auhp;lerged usi ng the
‘conmbi nati on of the anticancer drug CGenzar(r) and the

cys- TFRscFv-i mmunol i posonme of this invention

delivering tunor suppressor gene Rb94 to a _human

bl adderChemuisevsitizastasyebPancieasic Uanseorellsdy wifopane

| xenogryf mitisepatddER-2rOGeMAARIe)tidesiDelivered by

cys- TFRIgE i % | APrephRRt b Sinhisle NERE

i nduci n ggggtsggi S (A%ﬁ)l{l?ﬁ?g)or%p%. ?016 These s

findi ngs denonstrate that a cqnpl ex de by .t he t ho -

of t hilBisiexaeple dymensiratss s neslhess g g JEnugR Hé%ﬁmenﬂy delivering

%-xiqrﬂ&%fegq;tﬂéreﬁinaﬁ NefRePlARM D6 IBF BerdptutiBltfcdbhéme The complex was
e

Ivery in vivo to cancer cells_as a therapeutic g
prepatedens .inERsample 8. bewisveie ke ( PIHY | Barlased e yes an 18 mer

p gs%%gro?ﬁilogédi &ié@nﬁEl‘%otide (ODN) directed against the initiation codon of the
HER-2 gene (AS HER-2) (51). The ratio used was as above for plasmid DNA 1:30
(cys-TfRscFv: liposome, w:w) and 1:14 (nmoles ODN: n mole total lipids). Panc I cells, at

" 4x10? cells/well, were seeded in a 96 well plate. The cells were transfected 24 hours later

by cys-TfRscFv-LipA-AS HER-2 prepared by the method of this invention. Tf-LipA-AS
HER-2 and cys-TfRscFv-LipA-SC ODN were used as controls. SC ODN is a scrambled
ODN that has the same nucleotide composition as the AS HER-2 ODN but in random
order. As shown in Figure 9 the cys-TfRscFv-Lip A-AS HER-2 complex prepared by the
method of this invention was able to sensitize pancreatic cancer cell line Panc 1 to the
effects of chemotherapeutic agent GEMZAR® by over 11 fold. This increase in

sensitization is identical to that resulting from transfection with the positive control



by Antisense HER-2 digonucl eoti des Delivered by

cys- TFRscFv- Li posone A Prepared by Sinple M Xxing
wOQa7aK278ni s exanpl e denonstrates the useful neeeT@Rs2007/011407
this invention in efficiently delivering nol ecul es

ot her than genes to tunor cells for therapeutic

treatnent. The conpl ex was prepared as in Exanple 2,

however, the DNA encapsul atgg here was an 18 mer

phosphor ot hi oat ed ol i gonucl eoti de (ODN) directed

against the initiation codon of the HER-2 gene éAS )
”HERpA)—A§51‘IER2hQOmHIEP(o uE@bI Figwrea . atisv dCsovapicssitets as follows:

one, iR 2 ( nnoliagm and

%"ﬁf Agy og’ﬁl& i pi dsl) ane F Amat 4x1 03

TER- lscSB'\AAEiplAe-S\ér e 200mded i n Bheoo m‘edw of at BR-5ohy-bpesSC/ICs  of

e e h s later by cys-TfRscFv-Li pA-AS
'E%R-s Vﬁﬁ’é’%ﬁé&%?ﬁ%é?g\gt hod of this invention.
Tf - Li pA-AS HER-2 and cys- TfRscFv Li pA- SC ODN wer e used
as controls. SC ODNis a I d ODN that has the
sane nucl eoti de conposit 5‘@ e AS HER-2 ODN but in
random order. As shown in Fi gure 9 the cys-TfRscFv- Lip
A-AS HER-2 conpl ex prepared by the method of this

In veon e vvg\s Afz5ti T@Thﬁl&ﬁws flrhically
'm sy THRS ﬁiégég?% ffg;z“ﬁ%gg?ggﬁ o by Sifihie Mixing

senS|t|zat|on is identical to that resulting from

[0171] t r ansteedid @ﬂaxﬂplbhtﬂembllﬂgsdﬂthw ey DR gob TiposoA-IISAHRReplex prepared
bb Fl}eldﬁgtho;gkggw%égtb(%gto%ikégxga&%%gﬁ%fm%c&e?o tumor cells in vivo after

st&hﬂ%llwg%e&onéﬂﬂ% ane shoR- &6 Ettn‘kérﬁa‘}ﬂy S€thi2 d&lidry system two
The 0 of "Tf R-scFv-Li pAe-SC |

dfffe.rgm Mappmgogxgﬁmmsg tumqrmed elﬁp@?}ﬁ{e@tu—; careey apd breast cancer) were

T
g@?ﬁg@ﬁ nﬁ_\l\ khe Ee t?ﬁlgofod&%g@ﬁT%%sgg%ﬁ%us )kH?iB%fa&tE)%_mors were induced in
qudamﬁdmby nSdcrngmwnw)gm[m W}len thet wr%wafﬁpl@ 2QG4pgm’ in size the

ability of. the.c 1 d
‘é’b‘ﬂ? é’&r%?‘etc ﬁeg Vylﬁf%l 8@4 Hr?h%gl nve t I on t%lvéapegtonea y) an
ith SRHBRsoPV-EipA AS BIERJ-ﬁmrep}aed:d by ithe wicthodaffithis invention (I.V.). The

Eﬂ% \gqs:jrfellﬁcll%lﬁsrl %h% rdtzﬁgrfl?ez?@ d{fRs%%z%hl?}g %)P)% w: w) and 1:15 (n mole

DR He8e g6l hpxﬂpuﬁea@d{trﬁﬁ tclsrtldaell €. {r@ﬁmrone thd @ormaim described above
and breast canc | oyed e fi YSE é

SR AT RTEEY G CRErOYIAPE =Dy Sorird FRYRARY only and a

isBedraMBd Broat %%Hb CreBéided (NORZMRD wusmmae coMpkr tireying empty vector.
tunors were 100-200gnB in size tq % KYE t pancreatic tumor
Tpatmeat Wiy ‘ﬁEM%ABhéPﬂSFh‘@?SaB%tu ﬁ%t%g?b%’i‘f ik ARpibYt P

(ger{l@p% icbaneal (FYd 189, the combination of GEMZAR® and AS-HER-2 ODN
delivered by the cys-TfRscFv-Lip A complex prepared by the method of this invention not

only significantly inhibited tumor growth but also resulted in tumor regression.

[0172] Significant tumor growth inhibition of human breast cancer xenograft tumors also
was observed with the combination of the drug TAXOTERE® (docetaxel; manufactured
by Aventis Pharmaceuticals, Collegeville, PA) and L.V. administered cys-TfRscFv-LipB
AS HER-2 prepared by the method of this invention (Fig 10B). While liposome
formulation B was used in the breast tumor, the same ratios as described above for Panc I

were employed.



with cys-Tf RscFv-Li pA AS HER-2 prepared by the nethod
of this invention (LV.). The conpl ex was nmade usi ng
woheo7riaziso of 1:30 (cys-TfRscFv: |iposonme, w WPCaUS2007/011407

1:15 (n nole ODN: n nole total lipid). In addition to

the LV. injections the conpl ex described above al so

was intratunorally injected. One group of aninals

recei ved GEMZAR(r) only and,a_second control group

recei ved GEMZAR(r) plus the conplex carrying enpty

vector. Treatnent with GENZARSr) al one was not able to

significantly inhibit padsaegléed® tunor growth. In

contrast (Fig 10A), the conbination of GEMZAR(r) and

AS- HER- 2 ODN del i vered by the cys-Tf RscFv-Lip A

conpl ex prepared by the nethod of thls nvention not

only signi fEnhanc¢gmenhpbMBA Imags bydd ﬁilﬁeﬂup fal so

r esutrh@ging) Agem YMWG@NEVISIT ® b31oN-TH RecFv-daiposoor

growt h rnhi bi t| o%g é%i‘gﬁrb e MieiRlg xenogr af t

tunors also was o w"t h e conblnatlon of the

drug TAXOTERE(r) (docetaxel ; rmnuf act uredl\gf%lAv entis ts and f
[0173] Phar e gk tonleslemuspiraigetieiapility pspgncapgpltg MRI imaging agents and form

n%}?gﬁgcfbﬁﬁpsyﬁn;fﬁég % %%r?%oﬁ?l@gg AhPheltieseaf Mis ihvention. The

S I nvent |Iellcgﬂgsone
cfomnm grémmed batbe usediod rpftqlw Bentien camde, admmisiersd intravenously

rat.i.os .as. de r h d
rgﬁblill}% Rrgtes ﬁa%{d %ﬁﬁlaéﬁ%gl\éfgtetﬁg r%hg ‘i‘?ﬁo} ﬂi‘ﬁé@ gfor &c/)t primary tumor an®
fRelaktaedsy Theseningighty Agme chviNBRdeSPt )Heblyot limited to, MAGNEVIST

t@%@% h%{%é&ge'agﬁgatl r%%\e t}?ﬂg 'tl[é%&m]%ﬂa% bgglmple mixing are the

SrREARIUaab€ o VRBOI(BRIT ﬂgscﬁgfblpbsorae}dw‘hv)ramdal 14 (ug imaging agent:nmoles

cys Tf RscFv- Lj. poso
i Cpree el TR O ARy 8 B e soltpion,
(0174] et hogiOf 11 Rhéwk rtnen’eglﬂfs gam bae aldvn imjsttamedst the cys-TfRscFv—LlpA—
i ntravenously resulting in |qrgt§1eased enhancenen
MAGNIST|

%@dq By tlbebqut}ﬁd] ys W%tilonaﬂﬁo %F%&F? gssubcutaneous
%[QWG\' fAgRMSh&RMndNdck {eop l)albeeda’otmiddtﬁ patl) or prostate

(st m%lrciljgll{l})e/\i‘@ﬁ? e 1%%2%%1@%@5&%11%& %eevm?ent in the tumor
g'ha?fr%rerh\%g tﬁ@gysoi’ﬂQJcFlr-ﬁgA( MﬁGﬁﬁl‘Sﬁ‘@ as| doRPReEEL0 thateceiving free

ing agent:nnoles lipid). In these
MAGNEV IB(T@II danﬁorimw}@'lbe@pi)‘lt q\fg@cgnmsj@mg]ﬂqeﬁglagmg agent using the

co 01 u
FﬂljrrTl]QLe.(( %rﬁ{:»%r]cgﬂ%r Elgyse%&so hiR &OMO%IS\IE\% %:clﬂe% %;i‘p?rl'i‘axglgﬁtYKan increased
upRkeai tiedumor ahccsnpmém tharsurrnumlmg perthaldissigyalso was observed.

[0175] ?tj 2gu§%§ougnﬁng§.ﬁ arbsd laﬂgg ropaneF(?H 3 Jl]yﬂggle"?i%%&%%klung metastasis

model. B,¢/Fi19 mouse melanoma cells were injected mtravenously into C57BL/6 mice.

These cells form tumor nodules in the mouse lungs. The cys-TfRscFv-Liposome-
MAGNEVIST® complex was prepared by the method of this invention also using the
preferred ratios of 1:30 and 1:14. The complex was 1.V. administered and the tumor
modules imaged via MRI. Compared to free MAGNEVIST®, the encapsulated imaging
agent also has a prolonged uptake in the tumor since the peak enhancement with the

complex is later than that of the free MAGNEVIST®.



(bottom panel) origin. A higher |evel of inmaging agent
enhancenent is evident in the tunor that received the
woypes7ftRScFv- Li pA- MAGNEVI ST(r) as conpared t oPChAIS2007/011407
receiving free MAGNEVI ST(r) denonstrating the benefit
of admi nistering the imagi ng agent using the conpl ex
prepared by the nethod of this invention. In other
experiments an increased upygke in the tunor as
conpared to the surroundi ng nornal ti ssue al so was
observed. [0175] Simlar enhancenent al so was observed
usi ng syngenetic nouse |Brgmpedstasis nodel. Bi /Fio
nouse mnel anoma cells were injected intravenously into
C57BL/ 6 mice. These cells formtunor nodules in the
nmouse |ungs. The cys- Tf RscFv- Llposone NAGNEVIST(r)
conpl ex was pr Ppepaxation of Stersealdy Sdab Hied i nventi on
al so usi ng t hgnphehetipedonaisitys Sifnple Miamg 1: 14. The
conpl ex was LV. adm ni stered and t he tunor nodul es

| . dt I\/A | T
[0176] encaplsmoa?‘@géR Oq%ea;gé%t O%‘Id eaur@El%r 0 ongekc’lfogﬁ Skegm by the

ﬂeﬁcﬁlb@nddﬂl‘i@fal sysiaf. Ten prfed t@p\h&bﬂigihBMrcwlanbntthEe sterically stabilized
conplex is |ater than that_ of t

ARG S772 pos B! BRbaYedt PRiroBRaE RelRS] Fih as PEG integrated

it e 1i ng&@dmiﬁﬂbkpwm AYthStEmhee bbed ﬂ@léeﬁﬂ.ﬁﬁinclude a targeting
T | pOSO | exes are_rapidly cl earegw%écim t he bl oo Most, if
gmdamebys e ankibed:e.of BRiihgy HeemEnt & edpEGrlipospime FpBplex. Mos

{n& A 8raR Héhr%dslag%é' iA16198 alch8Bical Séﬂ]ﬁgétidh St linlzd antibody or
|poéomes ave been formul ated that have a hydrophilic

Mitaodvrfragmm wsthpPEG. rﬁ@@ﬂ@rs@@h@m@l fonstipRg, e method used to form
gxot a:;rgé Ll QU gﬁtlg A5, Hﬁ‘éﬁn§@aﬁﬁ%’d§%tﬁﬁy' NG 468 example, we

ng l'i'gan as an antibody or anti body
emomserite that tltee&:)REGRspEn gmtem(,qmeehnkqﬁ)@t a PEf-lipgsome molecule by

al |, of. thes odol a transfect h tumor
Elgmlﬁagﬂngr?n tt ?Jt 8r?su e ﬂg%)? L%r?gl% %Pﬁ{%@?xﬁ‘ ?s ect human tumo
Eaﬂgnent to the PEG Such harsh chem cal reactions and

e nmet hod used to, for

th
[0177] or madi§ ﬁgngps &W%d@ing%ﬂq?%ﬁ)rg%t ansr exaca ibdle bi Wgﬁisformulatlons

SRS Bxaind1d P atas hiiRed y&mmreﬁ/ agitat eiraticai ne (hg PRA:nmoles lipid)
0 a PEG || posone_ nol ecul

and at . .
ehalepriiel B EXSBRIA 8x  arioiio lRRIPE [ EHBAS ERARERBRcially available
ﬁkﬁi@ F‘GJWPAL o8lynter ([)_901}? 1bs5 AMTEOEPE Baifer GSHP|2)X Thasolution was gently

I popl ex

consSi stin one of the cationic |I£ 3 To f h
firprentadl o éfﬁssegpvéﬁam inoxhatpe @t pomA LeHPREH§ifeh ! R auE. c To torm the

é Q”fﬁ% Fg PRGLGp8onte- H\TA Wi, IR §S- THRRUFA) pSein was added to the
&&cr g (T . To this |ipoplex was added the
d’(ﬁﬁrhpoplak Iay agetid pﬁ@r?e(cys-TfRscFv liposome, w:w), inverted gently and kept at

room temperature for 10 minutes to 1 hour, then used to transfect the cells in vitro. Other

>0

ratios in the range of 1:5 to 1:30 (cys-TfRscFv:liposome, w:w) could also be employed to
form the complex. For in vivo use, 50%Dextrose was added to a final concentration of 5%
after the incubation, mixed gently by inversion and injected into animals. Alternatively,
the final complex could have been stored at 4°C overnight (12-18 hr).

[0178] In the experiment shown here the nucleic acid was pLuc, a plasmid DNA that codes
for the firefly luciferase gene. Human melanoma cells MDA-MB-435 were plated at 5x10°
cells/well. Twenty-four hours later they were transfected with  the
cys-TfRscFv-PEG-LipA-pLuc as described in Example 3 and the transfection efficiency

assessed by the level of luciferase activity. As shown in Fig. 12 the



NHS- PEG MAL pol yner (2% in 25 mVvHEPE Buffer (pH 7.2).

The solution was gently inverted for 3-5 seconds and
wonewrhiatsd at roomtenperature for 1.5 hours. POTMUSR07/011407

t he cys- Tf RscFv- PEG Li posone- DNA conpl ex, the

cys-Tf RscFv protein was added to the PEG |ipoplex at a

ratio of 1:8 (cys-TfRscFviliposone, w. w), inverted

gently and kept at roomtenperature for 10 nminutes to

1 hour, then used to transfect the cells in vitro.

O her ratios in the range of 1:5 to 1:30 .. .

oS IR IIRSPEG- Lippopbuecomplay peenaredl by the meshedipf Bysigveption was able
form it he.compl ex. FOr. .i Y 0 t X ithout the
(9 qrER et e Celts S Pt e 8oy, HAURE PR LR L w

thipe AL PTRE@dedent | y by inversion and injected

into aninmals. Alternatjively, the.final I impl -
[0179) have Heisiheisthad ofsitmele gt “[geﬁ?“‘zefg‘-ei%g‘%??!“. f?"o‘i%]ag P mpie non
deBEuSIREREIB M peéiRvg R all yistabilizbe iatgdted dnmmsolpesomes.
plasm d DNA that codes for the firefly luciferase
gene. Human nel anoma cells MDA- MB-435 were pl ated at
SxI 4 cel l's/well. TwentEx{gsuplerd0rs |ater they were
transfected with the cys-Tf RscFv- PEG Li pA- pLuc as
described in Exanple 3 and the transfection efficiency
assessed by the level of luciferase activity. As shown
i PrEb@raéib%l aﬁ@%@mﬁmﬁasmm me@dnpﬂcaﬁc-s-l%)-
prepare inSliRgfuebliptsemenBpiSiaipledsiiaing to
transfect t E tg?%et cellsiﬂ‘vi/ith better efficiency than
t he PEG Li pA-pLuc w thout the targeting cys-Tf E
[0180] pr ot e, infryevey $he T 1ETE Hadnik KE8 BFCEEI ercntsxﬁghe small molecule
RBEIS-Pef NeIordlaiR tinaNigd8omerEom@ple’ Gnifising ensmall molecule was
estructive means of preparing sterical l%ig?t bilize

. d . ]
prepgretieln addition |tp SoEBHEEY/LERARMPITH FraPRI% 1pQsemg, gonjugated with
EUREPRL AR RR o TR ML e e SEparelO Ty osoma isuring
pemidevidoK Bemanhelpitho release iof GNIGo5-AA3 iR HiecORORIATR @]lf thepgells to affect
the.snmall ml l. -1 YO - f ally taraet
S L8 1 T B b ity
RieREAR. ddentoagldvated eviels of HieRsufespending ceaspiarQn gle.lr surface. High
B R SO Sl SLAPE ry os
A& btdhdtAes, PAPhbOR IHaKG] Mesuehueich asliiver,dhpgdeongfmarrow, and intestinal

1 b ol SR S bl gk Ui, comprsin
a0 1ePESONAnER PRk TR RFeY, ovisiuabd 1o delivgeGMEBATA3 to cancer cells
cells due to elevated | evels of the, corr.es

andi .
e vEpe andoir Yireite @iyl the Iy dHrq @G%Hg jyo &}B—reéﬁngalcgnof the lipoplex
%mﬁi,_giginlgi@ﬁ@shiggpsorre del i vered gene were evident in

prifary tunors
Materials and Methods
[0181] 1,2-Dioeoyl-3-trimethylammonium propane (DOTAP), dioleolylphosphatidyl

ethanolamine (DOPE), and N-maleimido-phenylbutyrate DOPE (MPB-DOPE) were
purchased from Avanti Polar Lipids (Alabaster, AL). The K[KH)KKK]s-KH)KKC
(HoKC) (SEQ ID NO: 2) peptide was manufactured by Sigma-Genosys (The Woodlands,
TX).



and netastasis, but not in normal tissue such as
liver, lung, bone marrow, and intestinal crypts. In

wohbw/1Exanmpl e, a |iposone conpl ex of the preseRrCT/US2007/011407

[0182]

[0183]

i nvention, conprising the transferrin receptor single

chain (TfRscFv), was used to deliver GVC-5-193 to

cancer cells in vitro and in vivo to evaluate the in

vitro and in vivo bio-efficggy of the |ipoplex

conprising GMC-5-193. Materials and Methods [0181]

|, 2- Di oeoyl - 3-tri met hyl ammoni um propane ( DOTAP),

di ol eHiyhepizad SHHCHTYP3 et hanol ami ne (DOPE), and

N- mal.gi m do- ph YT 5 of Chemistry,
e S0 SRR B Wi o iy
Utiieeré[tik(of) Kid€inis- K(hdskiK@néleoN®) WeED D3Nt D3 39dpits giucture was

was mapufactured b I g S e :
PRTEE DN aEr Preterer 3 018, B pk Ao Gfife proton and amine
ﬁ@n5w3&315\%d59,nfdépédti&e@. @.5 trh@'nie procknsodgtiopf of the compound was
Chem str University of Virginia. It has a nol ecul ar

I%‘ép?gh‘i“fb f(\@%@:4 Da and its structure was confirned by

mass spectronmetry and NVR. The pKa val ues of am de

proton and am ne proton were 15 and 9, respectively.

2.5 nGethilingssed @diwiei on of the conpound was prepar ed

N % ' t 483hTHE 81 1 1
prost a %hﬁﬁ%é# bgclglélca %rﬁ géitl)dﬁi%g)??—rrg?igl) an)gw{r?gﬂguse melanoma ce

lind 81681 0c6TRLIGATS) Bt ObtrinedRiropy 1) ARrioap b wenGlture Collection
t Aner.i t | ' . . . .
(. B! O8], BT Gl 4G S8 g Gt st i
Base sdlisa((ENFEN) isupplententesr with J804 begtEnanvatadpistal heninsgserum (FBS),
i th_1Q% heat - i tiva f | . [ ;

S L-grarsne a0 0 Bh g SASaiiit, PRASRYTH Sffleomycin. BIGF10
eATER! FURLL%njsandaT] gmhgamidn in HDGYHé&dEé) (IT&G'diﬁpd @gglgm’n@}hum (DMEM)
was cul ture | eCCQO. e

SApHTEA A 1R PR A T 3 FPA L et 4 S0he/mL cach of
badikitiRnduRBtorsn, S dRofly @ Chheofupen ngdlandmy cell line MDA-MB-435,

himen iDeasEaes, LR TR eac GhA BT et cancer cell lne

ggﬁké’ﬁ 234 aRGafUaTBR RARESRAL INMESANCRIENS! Isupplfmented with 10%

were cultured in inproved NEN%;INE%@ . e .
SogphartbateddFR$ 1 i de- glataminpennd; e g/plpash of pepjeillin, streptomyoin,

é{u?leﬂ% LA§:  TROdpfsiBE Meefi 2GiRe OVBANBS/TIAEE), was developed from
ptonycin, and neomnycin. The nmetastatic cell line i

MIDAISIR-EBH asvites. MV ANSPELCE wias cultured in IMEM supplemented with 5%
heat-inactivated FBS, 2 mM L-glutamine, and 50 pg/mL each of penicillin, streptomycin,
and neomycin. Normal human lung fibroblast IMR-90 cells, a gift from Dr. 1. Panyutin
(Nuclear Medicine Department, National Institutes of Health, Bethesda, MD), were
cultured in EMEM supplemented with 10% heat-inactivated FBS, 2 mM L- glutamine, 0.1
mM nonessential amino acids, 1 mM sodium pyruvate, and 50 pg/mL each of penicillin,
streptomycin, and neomycin. Normal (non-cancerous) skin fibroblast cell line H500 was
cultured in EMEM supplemented with 1mM Sodium pryuvate, 1mM Non-essential amino
acids plus 10% heat inactivated fetal bovine serum, 2mM L-glutamine and 50 pg/mL each
of penicillin, streptomycin, and neomycin. EMEM was purchased from MediaTech

(Herndon, VA) and the other cell culture media and ingredients were obtained from
Biofluids (Rockville, MD).



VDA- MB- 435 ascites. MDA435/LCC6 was cultured in | MEM
suppl emrented with 5% heat-inactivated FBS, 2 mM

waa-2007auzast ne, and 50 ng/ nL each of penicillin, PCT/US2007/011407
strept omyci n, and neonycin. Normal human | ung
fibroblast IMR-90 cells, a gift fromDr. |I. Panyutin

(Nucl ear Medi ci ne Departnent, National Institutes of
Heal t h, Bet hesda, MD), were [tured in EMEM

suppl emented with 10% heat-1hacti vated FBS, 2 nmM
L-glutam ne, 0.1 nM nonessential am no acids, 1nmM

sodi um pyruvate, and 50 ng/nlL each of penicillin,
strept omyci n, and neonycin. Normal (non-cancerous)
skin fibroblast cell line H500 was cultured i n EMEM

PHERIre bR bETRMEF YL IpAVIGIdL 5100 9 Cppiéses | MV
Non-essentijal am no_acids plus 10% heat inactivated

[0184] { ot o) GpbiericdiRoseial formpiatiog Lap A PG AP OSBRI /IAPASRPPE ata 1:1 to

9f2 BB ¢atld)ivibre pidpaRid | e eMRAHNBRIINKEH ethddN d8& ibed throughout,
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deteamingd b dppramisnlight ssatteriengt 22°G Bt @ RINULER® APQOHS system
igNﬁM,Q%iﬁéHKﬂq%dmn‘iUt es. For animal injection,
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(01851 52t S EAR IS HnG YRR G b 7 L WillP HEREE Bdddcting LipA-MPB
PDEINZIDOREOMPE DXy 61 DA BIEKIP EEMISBABOBERK el els0.1 to 1:2:0.1 molar
0 0] : , . _
RIS BONEES prpiet s e PRt AR phofd FBABeBC tiposome was
@tierDpYaBafedREid BreDERIpliak @adtioh Betvebr tHe 2afibnic Mipbsdsmes carrying the

rati.ns) were prepare in h hanol . i nj i on
lmlﬂggzie SouP) g ﬂ?q_mg%dg-lsél in: gngtgalacygteirlle érgglto Ias? previously described.

Yu, W., et al., "Enhanced transfection efficiency of a systemically delivered

tumor-targeting immunolipoplex by inclusion of a pH-sensitive histidylated oligolysine
peptide." Nucleic Acids Research 32:¢48 (2004). An aliquot of 0.1 mmol of the peptide
with a free thiol group on cysteine was added to 2 mmol of LipA-MPB in 10 mM HEPES
(pH 7.4) solution and rotated at room temperature for 2 hours. The resulting LipA-HoKC
had a lipid concentration of 1.4 mM. TfRscFv/LipA-HoKC/GMC-5-193 complexes were
prepared as follows. After 10 minutes incubation with rota;tion or stirring at room
temperature of a mixture of LipA-HoKC and TfRscFv (ratio of TfRscFv to LipA-HoKC,
1:1 to 1:40 (wt/wt), more suitably 1:10 to 1:30 (wt/wt)), the GMC-5-193 at the appropriate



t hen prepared using the coupling reaction between the

cationic |liposones carrying the mal eim de group and
woOheo7pepmsi de- carryi ng term nal cystei ne group BET/US2007/011407

previously described. Yu, W, et al., "Enhanced

transfection efficiency of a systemcally delivered

runor-targeting i munol i poplex by inclusion of a
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&CWSHSHé@Oég é%oe:}fogﬂ um obl9 P %%drg%é}ngggpﬁg% Iglct;cr)}t ainni ng fving cems
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In Vitro Chemosensitization

[0187] For the chemosensitization study, 4~5 x 10° cells/well in 100 pL were seeded in a
96-well plate. After 24 hours, the cells were washed with serum-free medium, overlaid
with 100 pL of TfRscFv/Liposome/GMC-5-193 complexes (TfRscFv/LipA/GMC-5-193
or TfRscFv/LipA-HoKC/GMC-5-193 as appropriate) or free GMC-5-193 at 1.25~2.5 uM
as GMC-5-193, incubated for 4-6 hours, suitably 5 hours, and then FBS was added to each



-[I - (phenyl am no- car bonyl ) - 3,

4-tetrazolium -bis(4-nmethoxy-6-nitro)benzene sul fonate
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fforewsinlg pb:aueatram:tseranm invobation ichetinusid| forwepprowimssely 24-72 hours,
Wli@&)’:?% il eﬁ%gneeﬁfeltg&miovgﬂtkcaafugg &sgd ]v%}e rH'OX%I’ubICIIl (Bedford Labs,
Bthfidse, F\@HD,DNMXEI- mx@uereTf ms;eﬁud LPMﬂidoéﬁmcﬁM: Britiggwater, NJ),

eSB! (SbE TG Yeatetusb. S YA W piin oD,

@régfc;rﬁ‘ Qb5 BBedfdsd, A0HG ATh® XS BMB/& wefeh 9eﬁ'ehhé‘d Ve assess the degree of
i ncubated for an additional 24-72 hours

RO iZatinG 1o SehepiP R IGF 0T Cot VEHES SRH Ba‘%’e‘e calculated. Fold
SURRL SEBAGHSR foMbWidd 10K, winahotttcaNELiabR b@ﬁx@wxl cs

I'n 1ncreasing concentrations, and incubation continued
for approximately 24-72 hours sui tably 48 hours. The

ugs used were doxorubicin (Bedford
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24-wel| plate and, after 24 hours, washed with
Papben Epg@en@&)uﬁq)r nyclear 8@iRiNg. H)API blue- ﬂuorescent counterstain reagent in

SIONEY &t 3% %@1@%%1 lar Probes) was used according to
EFE%SESFEP%N Rk o Tk RS OR/ Ll oA FoRe) Che 78% &

alse appnistiret sprosecol s oy impeing, a1 Olympes FRUGHAESY® 30 gser scanning
IR Sl DS PRI Shcp b Bhind 8 R (ST

ﬁwmadednth 4% par af or mal dehyde i n PBS, and washed
again with PBS. Then, the cells were nounted on the
slide glass, using PROLONGr) Antifade Kit (Ml ecul ar
Rrolies Tukog &ngetioR) . For nucl ear stai ning, DAPI,

[0189] bl ue- f{lllilr%rag?r(l:e argsttatf:cocl:'I nltseMﬁAql!I%g/LLeég ?i?&lbda suspended in PBS were injected

intravenously into the tail vein of athymic nude mice. - The mice carrying

MDA-MB-435/LCC6 xenograft tumors were injected intravenously with free GMC-5-193,
TfRscFv/LipA/GMC-5-193, T{RscFv/LipA-HoKC/GMC-5-193 or LipA/GMC-5-193
(unliganded complex) at 9 mg/kg GMC-5-193 per mouse. This is a molar ratio of 2.8:7
(small molecule to liposome). The ratio of single-chain antibody fragment to liposome in

each complex was 1:30 (w:w). Three hours after injection, the liver, lung and any other



Sel ect FX Nucl ear Labeling Kit for fixed cells

(Mol ecul ar Probes) was used according to the
woamrfiazsur er' s protocol. For imagi ng, an O ynpds/us2007/011407
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GMID¥5s 1 99ingeciint taro do thusé tinien peraclido wh total afsiajections. The molar ratio

el ly,.qr Tf g Lol - B . 0 of
oo Tl A TRACHR R 3HBh Bt S 7 10 7. The raio o
FihRecdhair anbddyKEAEERtSto] Bosameajmpeandr tanplex avamn &:3§r (w:w). Certain
in conpinatio ' .at a _dos . ..
Exnepa 4180 Sl P VDR OF o 8 4 PLES Frohy iR to. ot of 6 njections.
Rt FHrstofwo’ COMFE Glje@ivas wWidte antlSameyled. i Allo§ubGhihet Iigsctiaps were at 2
Li pA or LipA-HoKC.in each _conpl ex was 7.t . 1Th .
ek BRoGH NGBS EFEPHTRRY RS Velf dart g AR Bwere ised, and

A 058 HRLE ¥achBRodsedPas Withlrawae Thabizagk eges fixkd dn 10% formaldehyde
recei ved CDDP onl iven as twice weekly injections

Y, >

aod gresenvad in70% athgne b?f@F%‘?eﬂ'f&Bh?tPS’éaPﬁ’f CDDP

injections were at 2.5 ng/kg. Al subsequent

injections were at 2 ng/kg. After 3 weeks of

WeaedraRide, Andbeinofc@leqeadeCasposs- sy Mieareeniihgs wer e

exci s nd - jud le@¥ifuged at 1,000
o191 71C' o 806 PR 0 RTRFRSBIEPYAR, BEitt Wadcahng

piSer Wenhinuesz0 Yomh hempiratved after coaguetigshaireenapmaerature for 1 hr. The

serih o rOTeARC U By S PR B R ARe L LTI £F 20 mintes. The
Shpetfataht sEre@ was posfitd ubingedPaX0 1iG0OEBio-Spin Chromatography Column
(BIORAD, Hercules, CA). Fifteen microliters of the fractions was loaded on a 4% to 12%
gradient NuPAGE gel (Invitrogen Life Technologies, Carlsbad, CA) and run until the
10kDa protein marker has run off the gel (approximately 1.5 to 2 hours). After
electrophoresis, the proteins were transferred onto a Protran BA 85 nitrocellulose transfer
membrane (Schleicher and Schuell, BioScience, Keene, NH). Finally, a Western blot
analysis for cleaved caspase-3 was performed with cleaved caspase-3 (17 kD) antibody. To
block nonspecific binding, the membrane was incubated at room temperature for 1 hour
with 5 % nonfat dry milk in 10 mM Tris-HCl buffer, pH 8.0, containing 150 mM NaCl and
0.05 % Tweeﬁ 20 (TBST). The blot was probed with cleaved caspase-3 rabbit prifna:ry
antibody (Cell Signaling Technology, Beverly, MA) at 1:1000 dilution, in 5% milk TBST,



rpmfor 10 m nutes at roomtenperature after
coagul ation at roomtenperature for 1 hr. The serum

woasotimzassf erred to a new tube and centri f ugedragaismoanii4o7
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10, 000g for 20 m nutes. The supernatant serum was

purified using a P-30 Mcro Bio Spi n Chr omat ogr aphy
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NuPAGE gel (Invitrogen Life Technol ogi es, Carlsbad,
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ﬁ]é'ootged' 150N 12t S | ihe TBShaflvemidiedle at tAC igtdome  of  the
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TRscfvEiipArHoKE/GMEEt 3 gemnlpxghas amtipieehbi he cytotoxic effect of
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e
MeY-19he ThESKTY/ hispys kaﬁﬁé.‘/;@hﬁnﬁed 4D rhouesx afters treatment to assess
pr o %(rl(ﬁ& ggﬁdléé f(l(‘)slo ﬁrgwgg g%,g d%l? df(%{gc%n{;g Iloanr yleﬁflﬁé) 56’% élja@th inhibition)

WeE@ e hi¢(ilatdAsrbRK G QbactntifAdncastpviakilitgcuop. | Figued .13 Tdhows the ICso
ere

(fz'g{ug% ;X Inggﬁ,{:ec;{lg_ggageg \mtgkggb%\éc ﬁfﬁlwggﬂﬁl ! {1 smgpe—chaln antibody

%ﬁi‘eﬁf fo l‘f]ﬁﬁ‘éﬁ{e i Qabi® c¥apleR %A Nsgl (wﬁvﬁ At tA®%ange of the molar ratio of
wel | were seeded in a 96-wel | at e ar‘idtreateb
ﬁM@rS—Q% ﬁ@d}pgsqmq Rf 2¥/rd &F@/quﬁ,gs nes were observed in cells

he%ﬁg ﬁlrg {:1 et 193ha &-ﬂ:}p%w $v1t\he E&lls treated with free

per or me s after treatnent to ass
MO AP r[e9ucxgg thetlﬁeo vabes fiam d st P OneMdp a&+5 uM. At the molar ratio of

Q{lgﬁ? -211?2 (%(I) ?Eo%l An 9 PR, Mubs b%lﬂ'ﬁah@ﬂ&te&’%ﬁﬁi either complexed

e concentratlon cel vi abi | y
our free GMGLi5-d 933 wehowsnildre T@G}M@r:&é% ocfonmmaatc@el molar ratio of

mg'jé’%i?g ﬁgcgﬂqe ) q[p)l %g gﬁé}%l Lf%e g.g'ﬁ&fr n%%@nt%ﬁl:ﬁke there was no
(s¥gnificanftdiffeencangehefllCsheatwet axf DA aefls treated with the complexed
GMC-5-193 at the range of the molar ratio of GMC-5-193 to liposome of 2:7~7:7. The
particle size of the complexed GMC-5-193 at the molar ratio of GMC-5-193 to liposome of
7:7 (i.e. 1:1) was about 300 nm in 5 % dextrose.

The effect of free or complexed GMC-5-193 on cell kill (Sensitivity) in Different Cell Lines

Figure 14 shows the comparison of the level of cell kill of the complexed
GMC-5-193 and free GMC-5-193 in different cell lines (DU145, MDA-MB-435,
MDA435/L.CC6, B16/F10. Here 4~5.5x 10 cells/well were seeded in a 96-well plate and



GMC-5-193 to |liposone of 2:7~7:7, a decrease in the
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gixDesponse to the free small molecule as is currently used in the art.

In Vitro Chemosensitization by the TfRscFv/Liposome/GMC-5-193 Complex

[0195] GMC-5-193 has microtubule disruptive and anti-angiogenic effects. The qffect of
combination therapy of free and ligand/liposome complexed GMC-5-193 with
conventional chemotherapeutics was studied in order to determine if the anticancer effect
of the conventional chemotherapies could be enhanced and to compare the level of
enhancement of the complexed small molecule as compared to free small molecule. The
ability of the ligand/liposome/GMC-5-193 (TfRscFv/LipA-HoKC/GMC-5-193) complex



Thus, conpl exi ng GMC-5-193 with the TfRScFv/ Li pA- HOKC

of this invention increases the response of nultiple
wauanen4zarsd nmouse cell lines to the snall nol ecRCEUSA®7/011407

conpared to the response to the free small nol ecul e as

is currently used in the art. In Vitro

Chenosensiti zati on by the TfRscFv/Li posone/ GVC-5-J93

Conpl ex [0195] GMC-5-193 ha 3mcrotubule di sruptive

and anti-angi ogenic effects.”"The effect of conbination

therapy of free and |igand/Iliposone conpl exed

tGl\@nﬁtlié) MDAEMB:@M/bmmIaU madlansivearot! cto ajoegrytiginiygas examined and the

ied in o r i 4f 3 t: _
ShEL S B FPuet TR M 5 8, BPRLRRNGR SLLGR a o6-ven
aﬁé Al GREMZ4 Bolifse tﬂeenealwmﬁ mmmﬂoﬁ(yﬁmc -5-193 complex, free
qglexed smal | as co

EMGESl B ordpAsHP C[ lix.?l‘k{erfé)nfsﬁ: 18}11| #&@Ag?&/l%ag 1 129ng per well.

ﬁfé HﬁﬁV{ahbM GM@S% & 13- HoMI e Yiecocanplskes was 1:1. The ratio of
435 human_ nel anoma_cells to oxoru |C|n

SReleianein anibomEHERENLTS EOSOBF 8 GHEL O WA d apsghysw). Afler 24
lif?jrg dcﬁcogum?ﬂ-p@aé: el WetdnciBkRiciRadeasifg &’rcﬂﬁ 2061 to ~2070 ng/mL.

at’e an ter 24 hours, treated wth
KR A8y howis A TR GSES. BiEpedempatelo apvese aallcyisbifsy igy response to

% %@ rrgszEa&p\Ag%ﬁPt Eﬁ]ﬁ gﬁf@f? 'i'é]ﬁ‘&éeﬂ& AL nfdlr o'i"tﬁ a\f@é?amples + standard

rati1o of GMC-5-1 .
Heyidtidio chsb nvaﬂltﬁs mpnqsleek@se wercentration s ﬁraugu rﬁsehmg in 50% growth

A5 .2 R IR SO RRTag i was chose

Becwae tieid dne afuﬂxeenostaxonmm of dueeelmmxghenapent@swdtftas been used for

- 20 . Af t 48 ho S
ermhinaida Fpssny gt i Runp S RRSAYBf Bo B 08 A forbreas
E&ﬁi&r.pmmgo ivaluEl gweR aleulaeglr eGelht sranbiecwdawitf LipA-HoKC without
i pl ] st andar

{OUPLL R SooamR i LRTar 0y s RS A Bigeaine e e

ﬁfaeymesl tAbh Qi éRe n&moxlcu%nmée&@mad freBGMC-5-193 exhibited a slightly
ant hracycl i ne anti bi oti ¢c_doxorubicin was

Fadtnat ettt S GHECHTI SEerRSt [ CorRORFAUP S ee GMC-5-193 docs not
ﬁf@ fﬁﬂlﬁ't‘t:%ﬁ sriifl. H@%eb@reﬂ s&@ﬁﬂcaﬁm@ [~ icteabe in sensitization
erap

e m crot ubul e-targeted
msmbscpvp@ liy weH$ freatgd agjehnths qosmplpreshGMEznk: in pegparison with cells

Yr%' %ﬁ%ﬁ‘éﬁ@e éﬁ%ﬁ;ﬁ gvs‘é%ﬂﬁg%'lgﬁ Jﬁﬁ@&&ﬁh@ ﬂ*bthzoo to 8 ng/mL.

an | simlar to
[0196]t hat Gfheum¢sulinséR et eitniba| sudy | edindaingnghe effectshef doxorubicin only,

osgnes th nBer tr ed |
g Igg exh %l gl\gegff ?g’kt ly reﬁcedﬁﬁbut d\r%%&ﬁblcm plus
SR s¢EW/ L/ GRGHS-1 2 eﬁsbL—GM&O comgiaxas i figg- t pationfi¢ eanmunoliposomes

%@}@e Jélggl gﬂ?ﬁ dgg ] Vler{;% g@.}@?%’%ﬁ elgtge'eﬁm% W dor GMC-5-193 to

I9pAiih iHadongplexasvaals Hr’mﬁadatm of sihjle-dhaireansibhody fiagmieat to liposome in
SRS S 4B ERI BBt P SRR bered i
fiFafBd3 QatH ehe3 coglpixed GMC-5-193 in comparison to both cells treated with
doxorubicin only and doxorubicin plus free GMC-5-193.

[0197] A study of the effects of increasing doses of GMC-5-193, administered either free
or as TfRscFv/LipA/GMC-5-193 complex, on sensensitization on B16/F10 cells to
cisplatin (CDDP) was performed and is shown in Fig 15C-E. The concentration ‘of
GMC-5-193 was 1.25, 2 and 2.5 uM, respectively. The molar ratio of GMC-5-193 to LipA

in the complexes was 1:1. The ratio of single-chain antibody fragment to liposome in each




[0196] The results of a simlar study exam ning the
ef fects of doxorubicin only, doxorubicin plus free
war7a4488 (GVC) and doxor ubicin plus PCT/US2007/011407
Tf RscFv/ Li pA/ GMC-5-193 (scL-GWC) conpl exes (i.e
cationic i munoliposonmes w thout the HoKC peptide) is
shown in Figure 15B. The nolar ratio of GVC-5-193 to
Li pA in the conpl exes was 15 . The ratio of
si ngl e-chai n anti body fragmsnt to |iposone in each
conmplex was 1:30 (w.w). A ~10 fold increase in
censet waalido(wied. oFigmreddCithe @@Megtfﬁtll%‘?féaMﬁ $19Brvgas 1.25 uM per

sl t 5% th tration of
%gp g{;géﬁﬁassa% Wi 3i'Ch '%)oao yor}ﬁfé lgrongr? l,lIJl'; 15% the concentration o
GVEE-5A3 rad QM [p@ﬂ.Q/Z]l afdshaiX{ Todssa waeﬁlﬁ@d?a’sddbr 7 hours. In Figure

i ncreasi ng doses o ster

i ate contenreRaR ) SRS WapgsS i Rl Tl e XTT assay weas

ﬁ%ﬁ&ﬁé@ i ZAbheN AnhSlidsl Bogad ! GM@-5¢i BWpiaithentheGBER)or complexed
perfornmed and _ is shown in

Gl SR TBAIGSE BILIeSDae %&Fﬁﬁﬁé% 5 A5 Hovifyer, the degree of

%eﬁéﬂﬁ%bx}( flcYeasd R tH@ haées fo@UMCOS 1%05eak8§totmxm|aﬁd RI5UUM. In both
e conplexes was 1:1. The ratio of sngg%e ch

cases Hredgornplayer: pnall @nqlp%@ bapan sk GRISFLen 39&‘503115396 compared to
&gﬂﬁ oayﬂ?:n@ guL eﬂ&ﬁ@ 192 &8 ﬁccﬁffefe%é ekt SRYRodckA%t the 2uM dose.

per we e XTT assay was i ncubated
fhus, Qurtde itisis tremtm‘elgmretOPQD '@h?élctﬁ?ﬁ% emsrsa&m%ﬁﬁwafwas observed in cells

r fh s d with fr
FREGRATE T OmPleE GNCs, B ih! Cortfi@Ro Ry bR wreated with free
GMCMGC193 40thewasieZobcanittation, ilektratingdhe henoficial efgtp afdslivery using

bat.ed f
M PRaTIot e o RS & Rl Bl BRAe 3R Bt iR hPine complex
desnees eMO-DR (Fig. 150). Hovvever t he degree of

sensitization increases as the doses o

(01981 ] ncr e AiEANaYC AHFAL SSPSULT® FIFLS %‘“@Ll&gﬁf‘ﬁm Horeased response is
GBI PR rSéBlek TIREFALIP AFHSK & or TIRSEREEib A hfeassed tmdeliver the small
the cells as conpared to CDDP only and free GMC-5-193.

mlgﬂdﬁvfference i s nost pronounced at the 2uM dose.

(0199] Thus, d{d Jf tﬁ@%@f‘é@@ oPIRt S6a1 mcﬂébuw%eﬁs&cm@ed as part of the
sensitizati on s observed in cells treated with

complex@fithEVEYentiosds showo ApEeEnd AoCveth gommal élg%ﬁbroblast cell line
\QM y S§r zﬁe%og 1%:1)151% afidle SR GRAFaR{4/Rid Ohd MDA-MB-435 were

ng t eneficial effects of delivery usin
tdrematimatlly el ferentTfras, the mesults mthanqmsaéhumeﬁwﬁ roblasts TIMR-90 under

éﬁaggglgog{ sen%I st E@téeglglvyglltvbexre%@ecge? TR 896-Ael pYRE di after 24 hours

ove series exper| rrents al so
dmmmrﬂzgcﬁampn-mmcgamsf 193 ponmpdex, Sreg SIM{CnEd 93 or LipA-HoKC

t°8%6@e Iglérgr fqlAH R?ﬁgl Pn&%xfrg#@é< S:f %rMEfﬁR%&E WaL' 1PA Mpéf%@@i] The molar
ratio of GMC-5-193 to LipA-HoKC in the complexes was 1:1. The ratio of single-chain
antibody fragment to liposome in each complex was 1:30 (w:w). After 24 hours,
doxorubicin was added in increasing concentrations from 2.07 ng/mL to ~2070 ng/mL.
After 48 hours, XTT assays were performed to assess cell viability in response to
treatments. Each point represents the mean of triplicate samples + standard deviation. ICso
values represent concentration of drug. resulting in 50% growth inhibition. UT =
untransfected. In IMR-90 cells, the fold sensitizations of LipA-HoKC only, free
GMC-5-193, and complexed GMC-5-193 were not statistically different, showing little or

no effect of GMC-5-193 on normal cells whether administered alone or complexed with the



[0199] The specificity of the effect of the snmal

nol ecul e when included as part of the conplex of this
wonvenuesn i s shown if Figure 16 A-C with nor nrCT/USRE®7/011407

fibroblast cell line EVR-90. The above sensitization

results wth B16/ F10 and MDA- MB-435 were dramatically

different fromthe results with normal human | ung

fibroblasts I MR-90 under thesgame conditions. 4.5 x

103 cells/well were seeded in a 96-well plate and

after 24 hours treated with

TRsEmLipt §okK Go K Fdnds sfurder @@mnéssateﬂr@@cm BURP dhe ICso with

é{;ﬁﬁlgﬁg@%ﬂ@' ¥ 1%}9&@0@%@5 ﬁonﬁéﬁ Fhiln g{‘lgﬁiA-MB -435 cells,

%é&nﬂiﬁ@ a26- ﬂ)lcb@l-ffdm«ﬁe ibetwdee the nphmd@gdmon@l liff¢se In comparison,

t | 0?8% WQ&}&S ?ﬁ%@ %#%Qﬁed(ﬁ {erean%rﬁ?t?ggggc{ YRS ULt the two cell

ﬁﬁwmbloelm 1MaRladTiag GMEscrasani spgeifatip mhcrrateiffmtive on tumor cells

from2 07 ng/nmL to ~2070 n 48 h
aden ekt 78y p oForEROTCG! ot M, kb i HoKE | Gpiiplex. than when
5&§gga§&mdgﬁ&ﬁ@pnpsn$3 Each point represents the nean

of triplicate sanples standard deviatio
[0200] r epr e§£ﬁ§t‘1t% ehaawmtiat PERerigieny cxgmiieg, the ﬁéle‘itrﬁ’ £8rYfSpa (without

ﬁo‘iﬁ'@ﬁdé ﬁ@f}béitd}ﬂﬁ'l -54b3onehiB R G BdrmhNuaYArhi9e ﬁbroblasts IMR-90
e fold sensitizations of LipA-HoKC only,

@M TIbRN atAshewnp! Bigare tE- A 2a03adipistizgion of the small molecule with

gl%ea{g@lgﬁ ?&M otdehdifiz S ’no?xpﬂvﬂﬂg t fﬂetéh%nf&he'?ﬁbe%ftlﬁ @gknt.

on norna adm ni st'er ed
[0201] al one Similedyih e stdywithhINReXT mba:dvftqr@t lsbew@otterapsutic agent the effect
dennns

AR S AL I B SRtavC s199 o

Iﬁgvisﬂﬂlzatmnl‘#@ﬁml’t&aﬁ%n@ elak $xama1@d€(§®tll6ﬁg &1e26 afsol pmplexing the small
d ff th o
oI SOt Eres e FERP R TrER Fo B b oAt e

[0202] d i ff erEmcdroet otthe cbﬁs&x\ml s&ﬂﬁtlbaitdmeﬂ"ranbther hwmarceimor cell line, DU145
lines was only old,. Thu

-193 i.s .
dwaans progiafs c?ﬂﬁeé cstrsetet Telen Wa%ra o Rppineg, Gigure 174). 4.5 x 10°

deliimeriedvae %e&ﬁﬁp gpent g¥-wkthe pléils e/ hiteA- 20 Kbours treated with
conpl ex than when adm ni stered as_free GVC 5-

[5Bedh v/ RO GGMCs3-4P3 somplepes. ilhe Apnceriaiion ﬂgGM% >-193 was 1.25
g&%‘éﬁ' vl TR aEY ke of e 9HRK G AdeloUE i 1 complexes was 1:1.

on sensitization of normal human | ung
fTherretid agslgglemag@ antipody feremeng inlipesemsHisigach pomplgyrveas 1:30 (wiw).

tlzﬁ er 269 ’gg{jeté}'e%gsaiddgﬁ nﬁ)fnctrgﬁ r%;?dr{ceﬁ@akt 'élf?oﬂ’n\"()tdB nM to ~82.7

e conp not sensitize t S to
oménmnar aﬁabamscxweemsays[\@@@ Herfirmied 4o |agsass cell smhll}ty in response to

et{;efag-% ]:Qatch rPg)gnt rg?rleg fn?sr i me%ﬁ%%ﬁ?%??%e[%lgs @?ﬁaﬂhaﬁ%waﬂon 1Cso

I'ng ' posoma
Glulies- ﬂaﬁ&:séﬂff ﬂasc&ldcbmtpa%ioﬁl\,ﬁf Bn@ﬁe)submgsené()% gectwibninhipition. UT =

m!l.SltﬁﬁoﬁPnggt g te{il%cva i%glxlf r:Il] Irﬁ?c(%otql't:)ilf%'—tarlg%@d; m*&l%-géﬁ&erizing agent that has

been demonstrated to exert a high level of clinical activity. This drug was chosen because it

is one of the first-line chemotherapeutics used in combination therapy for prostate cancer.
The fold sensitizations of DU145 cells to Taxotere after treatment with LipA-HoKC only,
free GMC-5-193, and TfRscFv/LipA-HoKC/GMC-5-193 were 1.1, 1.2, and 47.1,
respectively, indicating that the level of response to Taxotere was highly enhanced in cells

treated with complexed GMC-5-193.



nol ecul e did not effect the response of normal cells
to mtoxantrone. [0202] The effect of the conplex on
weenwiesat i on of another human tunor cell |i neCTDS1605/011407
human prostate cancer cells, to Taxotere was al so
exam ned (Figure 17A). 4.5 x 103 cells/well were
seeded in a 96-well plate and after 24 hours treated
wi th Tf RscFv/ Li pA- HOKC/ GMC- 556193 conpl exes. The
concentration of GMC-5-193 was 1.25 mM per wel | . The
nmol ar ratio of GMC-5-193 to Li pA-HOoKC in the conpl exes
[0203] was 1The ramlis ofw@ smyar sipdy I"‘éﬂ’c% differem ishspeiberangyhie sgent, comparing

Eﬁh%u ld'egx%ﬁ“ogf': elsiRfdC Srpllé; SoxMafont: BY £ee WoMASL 893, 28ipA only and

rs axotere was a I n I ncreasi ng concentratl ons
ﬂ"ﬂmeWIOBAWQrS 193, conmNexesfin HUKD puar piostpteeanggscells is shown in

Pge P7A T RGPS EMCE8 153 W ERIA el the cBmb iRRORAE 119 The ratio of

AL 4561 At Vept ese
binigld- ¢t emetﬁmsvl fesgmatt ao dipbsbrdeiti edcharomplebbrasdl:dkéw:w). A ~3 fold

represent the concentratio rug,r t 509 .

GRORoR 1 Ao A Poa P P Bk e Rl b oy mC-5-193 i

%ﬁbﬁﬁé&%%lﬁ'ﬁ@%& Qvith Hitdlxhitrgal c}tﬂﬁh&ﬂh’é@ aggm 1.7 Helid increase was
been denonstrated tao exert .a

Erarvh freg &YIGr 3y 93 Tihe %%‘filfgn%%aﬁeﬁg§ e o the cqraplex i used.
[0204] ON rerbOfTHerigsuflﬂs lo¥lan |at1&‘i€10ﬁ§l®df@dﬁ%xﬁp£ﬂigl the dB%@Q of Bensmzatlon to taxotere

i nati on her a rOSt at e cancer
BonEea LTRSS GENKCR SPReoY 161 FERERIPAIGIC3-193 complexes in

\ 1 ' € molar ratio
SR8y R B8l Ui xSt ot o

(@IEerPY ebyLipAndn dbe icompieres wztﬁel;le{/érﬁeofatmegﬁéﬁ@ée ghyin antibody

pai: ﬁ%]eglg( %&Wg %Eé%h%ggﬂﬁﬁéeﬂ?g E\Lv “t§)s t/% %@g ﬁgfl\r{\nﬁ(fr%se in sensitization

stasdybseivie i ctillsftesatert withetist drmplprad GMEgeAP3 in comparison to cells

con%r he d@@&?{qt&}@&qp t&h‘zaet(j}ﬁb-tsplﬂ t oxant rone

[0205] Tf Rs C Fyéxt) m&/da@aaswaf Wf&%eﬁttaahﬂﬂ%ltﬂﬂ ﬂimaomplexed GMC-5-193
prostate cancer cells is shown in Fi

7 DR A egnowsyneansss Bie prestssis R elc%%?’@%ge%&égm 18 shows

lhéleff&h%f i Eén x%ln%hﬁt&ﬁtﬂid’bmi G/PD@)telflsI QQGBEIUP d0compared to free
posone in eac mpl ex was

|GMC€5§831 358097 EPIYvFD W%geqslséém 9@? Wﬁ“ @éartP gng transfected after 24
tﬂoﬁfs; R ﬁ:bk _HOR C AR, s¥RIGRAELr I 3nd FrfRQémaLip?QHom:/GMC 5-193

cel treated wth mtoxantrone only, whereas onl ’\é
Tompley. dThencoreentratien of LeMGSt 193 was 2 ser guell. Thiae molar ratio of

f Ny tih JL6f1 .
U SAS8 ) EFFRC, U5, gt e By e anhocy
Cfmﬂm tglipdsenpayreaeh wmpl@nswet& 1230 (wv) Aftendst %}l@s KyDDP was added

T RGPS FoAE ey g 0 AR a0, The T sty et performed 48

sy uften O&EDIP greatmenhvassess ted dpgree oﬂéhmfﬁtv&wrmb @DD%tEa@h point is the
n the

?ng?q%%gi_piilg%&t so_ LI %{_\ | gafﬁ][d%d éi/vngtkoenx ?&50 va‘tclues are t]:le drug concentration
yielding 50% growth inhibition. UT = untransfected. An increase in sensitization by the
complexed GMC-5-193 over free GMC-5-193 was observed, reducing the ICs value from
42 to 20 pM. The fold sensitization of the complex was 2.6, once again double that of free

GMC-5-193. Thus, the results from all of the above in vitro experiments support the
observation that GMC-5-193 complexed with the targeted liposome, both TfRscFv/LipA
and TfRScEv/LipA-HoKC, sensitizes cancer cells more effectively to conventional

chemotherapeutics than when delivered as free GMC-5-193 as is currently used in the art.



fragnment to |iposonme in each conplex was 1:30 (w w).

A~10 fold increase in sensitization was observed in
woebd7si42seat ed with the conpl exed GMC-5- 193 i NnPCT/US2007/011407

conparison to cells treated with taxotere only, double

that wwth free GMC-5-193. [0205] Next, the conparison

of the effect of treatnent with the conpl exed

GMC-5-193 and CDDP in the nDse syngenei ¢ | ung

nmet astasi s nodel was exam ned. Figure 18 shows the

effect of the conplex on sensitization of B16/Fl 0

cells to CDDP as conpared to free GVC-5-193. 3.5 x 103

ells/ ded in a 96-well plate and
?rghtg }gg}ogwgﬁa§?'§§4 hours with Li pA-HoKC only, free

[0206] GMC- SCb%ocam thagims mhaémcbm@v@irﬁemﬁzajmféhe GIvHe-5-193 when

ncen ﬁst Se Wé\% i@%w gn Egmg\leﬁo%%n{h s tL Ft-gﬁqmsomes (with and

Jvulloufr PRK@tpeptidd), Sdkmg &d\fdﬁw@ (ﬁhﬂnehﬁﬂyreﬁtr ﬂgﬂﬂesdzent:e) of GMC-5-193.
%lsosorre in each co

RME o6l Wt BRPOoR Hoios sty il dfer GMGi5e193 or complexed

L8193 MMen2QasHE withePKBS] @8 ayith WY.CpRafor@alRilyds in PBS, and
hours after CDDP treatnent to assess the degree of

yisnglizady ¢asHoead mocToPcoRya Figuse L A6 shews GempaRIpIgpetween uptake of free
IdngelL %(195 Snd AR EliveRIaPRABE LAWY bt mséﬁekpmbm -5-193 complex;

are e drug concentration yielding 50%gro
eIl b BT compATISoRhS R CHp AR 1 et GREG 5 1P3 and that delivered by

SRR EI SDIGHE L9 IR B IgyRLCT 51458 sl we

42cded 2B rgbassTrsdades)I ih saan%‘i—weﬂatplam @hdt I@@et:o%‘bl bﬂmwaireated with

I e L ,
e ReRIPIEI IS, Btk b R IhR 33, e potr o of
CNIe54198 he LinA erldpAdidoKGah tksEbrbple@8s wasyitle It rafio hf single-chain
the targeted |i osorre both Tf RscFv/ Li pA an .
e PR D RS AT BB SRR QU 1B 1 oo S hours aftr troatment,
REfieRkienphshell itlpnephitebalfcrdeanid @BRE fiked withhah paraformaldehyde
when delivered as free GVC-5-193 as is gg w gzgq%dl .
it PBiYe and moppted; an e elass slidas Thafllrgryd {g{o BV laser scanming
'cﬁﬁﬂicﬂgsa)g?e?n W2Rist@ t€ HRA R fifedRbES. MphiEshdtBNinefcabdiEfluorescence
GVC-5-193 when delivered as free GVC-5-193 and when

ctpkednethovdell Waseobsarvgd tveien) the sawemolagiienGi{er5-193 was complexed
L}h Qﬂﬁer@%Q‘fﬁg%v/ﬂ A o %%‘é ER SAMANAIBIRIC E&ﬁplexes of this invention

erent uor escen GVC-5-193. "MDA- MB-435 cel | s
wdtw @upEsebitof astls &eht@drvstthﬁefeGM@rS 19%e GMC-5-193 or

o207 S5 A LG U b 3o o o
rihcindingofhe. cf}toglasm 104 shobe mmlqua,r iig osellsetreasted wighathe Complexed
Sl ST el T MR Sl Gl e i e
mnm}lsilgemd@ﬁplmmndlﬁﬁtﬁkﬁonf cé]ﬂﬁa'em Wwith FcaGWC19a193. The former
s Lxlv\e/ lati\%/ly rounded cells and the latter showed elongated and more spread cells,
similar to what is observed with untreated cells. These results indicate that after
complexing with the TfRscFv/LopA or TfRScFv/LipA-HoKC GMC-5-193 can be more
efficiently taken up by the cancer cells, with greater evidence of it intended cell killing. For
further investigation, the nucleus was stained with the nucleus specific dye DAPI (blue
fluorescence) and the images analyzed. From the three-dimensional animation of the

photographed cells, it was apparent that the GMC-5-193 green fluorescence was
distributed equally throughout the cells in cells treated with the either of the GMC-5-193



Tf RscFv/ Li pA- HOKC/ GMC- 5- 193 (scLHK- GVC) conpl ex. 5 x
104 cells/well were seeded on glass slides in a
wa4eomakr7spl at e and after 24 hours treated w t hPCT/US2007/011407

Tf RscFv/ Li posone/ GMC- S- | PS conpl ex or free GVC-5-193.
The nolar ratio of GMC-5-193 to Li pA or LipA-HoKC in
the conplexes was 1:1. The ratio of single-chain
antibody fragment to |iposong_in each conplex was 1:30
(w.w). Six hours after treatnent, cells were washed
wi t h phosphat e-buffered saline (PBS) fixed wth 4%
mmmémsnwhd@hyme gmeePBgoresernca ATt abEeTyRd Ire ¢ Shesnucleus than in the

as 1?2:%11%%5@&'%/1!: Jt}% 5) 9%00 | aser scanni ng

R5E em was use 0 V|suaI|ze fl uorescence.

Signlflcantly i ncreased fl uorescence uptake by the

il shispe T BeE e e R s TR R ghC 193

[0208] Tf RSC’EW heritd-a emepbpArgeaninikl, t MDA 435VEGC6dnmdremelanoma cells (8

conpared to cells treated with fr 5-19 0207]
THED evpendah i PRROMES BEtTS LAY Bt iHo {h% il {«% of athymic nude
ghserved throughout the cells, including the cytoplasm
and in the nucleus, in cells treated with the
conpl exed GMC-5-193. DI C i mages reveal ed that the
Mcssifogated with the GMC-5-193
DRlR RaT oM

fromcells treated with free
[0209] GIVC 5 M_gc@ cartyang dYIRA43SHWEe ¥eapgrafty Bimorso pHEegly én the lung, were

& é’cte%ci‘%ul GGk pﬂbﬂl\{‘%‘é %h\@@ {7 RAdFRER ﬁemﬂa@-stig% (L-GMC) or
SIJ mi ar FO \ﬂ

I's observe w t'h untreated cel
Tﬁ@é‘vﬂ&ipM@MG-ﬁeﬂl%atseLtGMC)att%mgcﬁhﬁﬂ:éxlﬁ’fdkgmpﬁh mayse. The molar

HSRS #’I]bo ? é 8? Ito If %?n':ﬁ{e coﬁ@i‘?{%ggla% § étﬂﬁwﬁ@xﬁ t99 8:7). The ratio of

tB{ken up e cancer
@ihgmcﬂfalremtdmﬂye‘raginant td Mpposoohedneeth camplek ivps 1730 (w w). Three hours

rt.her esti ion. the.nuycleus was
el hiseniand e el iong Wast O S0 FRaSbALLEfutl g microscore

trhe nidiadRes ¥aaky 1@ dize Framhib® st byie @o dinatinGsibRainetastases. Figure 20A

Ehas Wmgnmmrseld oogranm i tiztbateid el Wl ThEPRRLE Iupan be cleary

E&'ﬁaltllxéf tﬁy %{&EM/LH)@GMCLSSI%W ssthplex t fseabrd i ddlivieheGMC-5-193
el ther of the GMC-5-193conpl exes, ereas the g

‘ﬁpm@é]déﬁdbe wesonerlisripdee Hpeeln the brighidigld E@%‘h%ﬁ ernouse treated
@Qﬂ@g Mo3l DirgSlubidord (R bsUivER afdup thdhng, 38 metastasas to the

mor “Targeting by the Ligand/Li posone Cbnp
ﬁamr ﬁcnge\@mt@ ﬂme$®208?ag¢§hgéf$eYan evepk: fiveresqsess ith gll the tissues.

£ LT MR ) R s o

aadlhmu andfnoathmori specifieityri cln agsirag, in the mouse injected with the

?ﬂ%gc?:%lpﬁm-%g' go%nplex (scL-GMC), the fluorescence signal of GMC-5-193

was much stronger in the lung metastases (distinguishable in the bright-field image by a

more dense appearance as compared to the lighter bubbly appearance of the normal lung
tissue). In addition, very low background signal was observed in the normal liver of the
mouse treated with the complexed GMC-5-193, again demonstrating tumor specificity.
These results show that tumor specific uptake of GMC-5-193 after systemic administration
is enhanced when GMC-5-193 is incorporated into the TfRscFv/LipA complex.



[0209] M ce carrying MDA435/LCC6 xenograft tunors,

primarily in the lung, were injected intravenously
woizod/zse GMC-5- 193, non-targeted Li pA/ GVC- 5- BOB/US2007/011407

(L-GVC) or TfRscFv/Li pAl GUC-5-193 (scL-GWC) at 9 ny

GMC-5-193/ kg per nouse. The nolar ratio of GMC-5-193

to LipAin the conplexes was 1:2.5 (equivalent to

2.8:7). The ratio of single-ghain antibody fragment to

|i posome in each conplex was 1:30 (ww). Three hours

after injection, liver and |ung were exci sed and

lénagfﬁ@:tﬁrﬂdéﬁ-@KCWé’s&éﬁée m croscope. The
t t l;
0210] "® asMgee ng%%s 1D 3?5/1% )E%n%ﬁf?;fﬁgﬁi&s ;erﬁzifﬂP in the lung, were

visib Igure ows the sane

injentedgr apinectnbustpr i with- f frebd GMICH-198 f | (Figweece?@R. (RanelB)) or

R SS SHL SRR S15) Gy S IR R g i 5199k oo

I‘hhﬁset UDRY necdthd Satlon of FEMIQ4HA931 1o LiyeA-okyBtinf thel compleyes was 1:2.5

th L t ed t 1 |
Bl e TRISe G b T SIELELA%8 Lt FBhame inca
J}ﬁilbkv\%s 1 50VRN64., Thike Houwd hﬂaCﬁrjﬁctlbﬁpgeeIShml\mngewyre excised and

| uorescence in all the tissu Unt ar%et ed

@mpgd( pndes Ar Gllporssceyge (lgumppes mfagidses o yaried in size from
Qlf 1mt§nélﬂlglﬂf&néﬁgaéésvﬁe ahsk ﬁ&dliélﬁmwgraphed 1n bnght—ﬁeld and
S p ecl

ICIt In contrast, 1In t he nouse I nj ect ed
ith ﬂmmaneut AR Brciearly 9@@5%11@&3@@@@}6 ccm@ex 1s able to deliver

W Q1365 Eé% 43.912 ﬂfg \é?c@ﬂslﬁ@mmm?%hrébbgm%ﬁ-nﬁd panels)). In
e lI'ung { di stingui shable1n
thei tg’@ﬁ-fﬁem dnagmgfehbmoasmp@eﬁ shthefreqipME -3k @igure 20B (right-hand
co ed to the |i eqy t K

b Fea izt oF R Y ABRCAEAGE, Ryl Brastasiy 10 the liver
Hogu‘b&br \mﬁe @bzsaarevyéd/eam ﬂube:smsmcmm alljthetissuks, tvigh no dlwerescence in the

treated w IexdGIVCS |

HTABHSES Hh I BT TSRS SHOM (oot (e PP pplat of GMC-5-193 after
P micUHAMmiaREEIdN CisUphRdtRedf whdh- GEMOI-293 eis sywirporated into the
adm nistration i s enhanced when GVC-5-193 i s

TR etk RetioRG PTPREXTT RscFv/ Li pA conpl ex. Usi ng

[0211] Tfit S%d’dlﬁblpdi\ Fakied Qowiny\Bihl02dHbr-MeeHic &hé(}ﬁ)ﬁ@tlon of fluorescent
MDA- MB- 435/ LCC6 xenograft_tunors Iaﬁjlmarlly LN

GiYiG: 5183 clped: i TR SH permplgsps is shown in
grzg)cg ane aﬁgcg oPGNIé @SP%"VEJ-%HY]% gk/&{g@ %/Eﬁer?:ocﬁﬁ;%lexes was 1:2.5
'(émumjélatr tor 21,8170 dhe @,tl[p @f sogle-ghaip mmlpqun%a@qeﬁé to liposome in each
%beﬁcg}%és L130.(9 (QN &?} i ?(9 Hfs¥ %ee@l{ffetré}lc% b%tv@en 8 %@rﬁt irpthe mice which

ragnent I'I'posome i n each
@Wﬁxlmserbﬁ&dmm&ratld'm péehmﬁﬂisyl’aﬂ-tleA-HﬁK&@WS -193 and those

liver. and Iun [ the 1i d th
FP({?&Y]B% (1,% ﬁacvgn g’g(g 55 % él& Slgag 3 g{}llqe 11? nhes ilvzeé an near. c
fsbﬁi@Wférér;ﬁé&ﬁpimthbonwmIthat\rlesaﬂzﬂ@thﬁﬂi'msiﬁm -19BheHeweeer, very little

ffllueolrgscier?cep\ggst g\g rﬁqg gcihelsg tgrrnlo%htln con?rag ﬂl fluorescence signal was much

stronger in the lung mets and separate tumor from the mouse that received the complexed
GMC-5-193. These above experiments clearly demonstrate the efficient tumor targeting
and delivery of systemically administered GMC-5-193 when complexed with the

ligand/liposome (with and without HoKC peptide) complex of this invention.



with fluorescence. It can be clearly seen that the

i gand-1i posone conplex is able to deliver GV 5-193
weoepewithesal |y to the tunor cells in the [ung ( PCOWS2007/011407
20B (Left-hand panels)). In the bright-field inage of

the nouse treated with free GVC-5-193 (Figure 20B
(right-hand panels)), large tunors can be observed

around the lung, with nmetastgsis to the liver.

However, there was very weak fluorescence in all the
tissues, wth no fluorescence in the netastases in the

Ini WieoEJﬁmthwé’sul ts show that tunor specific uptake

(0212] O G\g@% |s .%%2?2?@‘35”. El%rg&rsatvl/é%@ iSjeSBhanGed CDDP or
Tff&eswpbsqmemc 208D ex. cqndends Add(TRsaBY/Lird/GYE-5-193 or

TR A SKEPEVERE ) G10p8 SR P OAf 8o With CDDP. The molar ratio

df BerE8L 19308 1l K GifA HIKG it ﬂmp:lom;ﬂ&assv&sﬂomherratlo of single-chain

;;;%g fgq(gx:ﬁl?ﬁng E‘g gg&%gel{n%agﬁ (cga)lggvc“v%sh% %ﬁ Svs wg %u}_%fﬁ A-21C show

frdt h%tdgrapcﬂsr&l 18ng Bﬂéa[bh&ﬁblhééclﬂtér B vogike B tricatnen. (Muttq:le metastases of
eac onpl ex was 1; w. W . Here alsothedffe

Béﬁﬁé@nwmeoléﬁegﬁél in; Wetlﬁ’ég Gf BICRYat b paf YRYEreS treatiient (UT). In

OR3cAUWBrEi i &R sk Gdh FhtrdeBous injections of GMC-5-193 at 3 mg
i#é&g@%@f%#ﬁ% HoKC/%\/C 5-193 and t hose Jrecel Vi ng

GMCsﬁréMS/mm@@rGVEOSOHlereﬁsmaﬁ%r?at‘ﬁ"?? Lagee gsHfss show that the
mé{&{e@] (t\ﬁl@fC §n®3n tiﬁ Whﬂ@t \fﬁer ?—IdK@ ide)) wddCbetter than free

recel ve ree GVIC- . wever, very
GMCH193 aon es@fn a@emmsa@wmelmﬁmes 34-Boand G sihel et also received

contrast. the.f r S I hr
ER b S IR EREBHAE L0 MECIKES. SRR b o o e
e & edek. hdnmmrwmtm@mscDD& ghe AHIVE was admmlstered twice

expey | nent s gmns at.e. t eff
W1§é’t ongy t%fﬁﬁ Eé’ix' ‘éber")}o%ﬁ" Stlglr‘ﬁa{c1 ?Hﬁ#s S 2gme/ke, while all
Pbzequdii3 ades ooerpl exesgiid h Mie Itrgﬁedi/ |withsahe combination of

w th d t hout HoKC
e e AL ) SR Sl e s copr
%ﬁ‘é\%’d g s%%é:a]a@ dermES e hﬁl’nB@ﬂ 6&1 hE hmelaPRs@r (Figure 21B). In

RscFv/ I 1 posome/ GVC- 5- 193 co
Figurs e)é@; mlm@v@ withghe @,qmblnnpon of TfRscFvlLlpA/GMC -5-193 (scL-GMC)

%&?ﬁﬁ%\éﬁtﬂﬁ@l\rﬁ&@émSﬁ%) %@L@K—@M%ﬁ tc@ 13atp1a8 Cisplatin also

he nolar ratio o I pA or
lshp\%d-lo I<i@nitihcanh ée@mlléﬂ@snwméerpfiunaﬂ@tﬁﬁ@% cgppared to single agent -

&ﬁ@&},&ﬁ%%fragmm to |iposonme in each

Fi gures 21A-21C show t he
[0213] phot ognaqofesum or ﬂFn@JrgmBaeWms\élthﬂh@e & theeWsstgm blot analysm for

eat p
R
trhieattpeindd (aifh) TfRnlegmema/GMOorsdes wemplgrasetwige wewithout HoKC)

Ia?ct»r{eagleegeel'élsca{sgés%g \I;vgggotoc{ete%, s%ow;i)’mg %‘6 a%ogl%ms, thus no significant effect

of the small molecule therapeutic. Cleaved caspase-3 was detected as only a weak band in

the serum of mice that received CDDP alone. Most significantly, mice treated with the
combination of the complexed GMC-5-193 (TfRscFv/LipA/GMC-5-193 or
TfRscFv/LipA-HoKC/GMC-5-193) plus CDDP showed a high level of cleaved caspase-3,

indicating enhancement of programmed cell death by the combination therapy.



GMC-5-193/kg/injection two or three tines a week.

These results show that the conplexed GMC-5-193 (with
wanamurisout t he HoKC peptide) was better thanPET@82007/011407
GMC-5-193 as a single agent treatnment. In Figures 2 1

B and 21C, the mice also received seven intravenous
injections of GMC-5-193 at 3 ng GMC-5-193/kg/injection
two or three tines a week. g the groups that received
CDDP, the CDDP was adnministered twi ce weekly to a

total of six injections. The initial dose of CDDP was
Bw&@iob&g whil e all subsequent doses were 2.0ng/kg.

[0214] Tf oo phifs 5%1 QM%%@EF%&I% “@d’l@%&é’&ﬁ%mt D3S/LGGS cells showed an

SaRtcaxes phesitGROP showed a shagni fi aétmscfadbrre"al@/mrﬁ -193 or

S PUTDSK T8 85 855 By o Rl bR i e

MRS EMALI (BRAG/Ct Br. 188mpRXlingNEM@®E-193  also resulted in an increased
Tf RscFv/ ng‘n HoKC/ GMC- 5- 193 (scl- HK-
0

vpgpgz@cypp Riple ggngl}ﬁg\l,\lﬁl@ea yan W‘f\/[i %1 eéée rvggglés }}?motherapeutlc
1% Whibe A mhégég I'Eel&ﬁ&i Qﬁ&SGM@fEPM?ds trfol Bﬁ’ldﬁently taken up by

ent treatnment onpl ex or CDDP) 213] . Th
N ALMBr45 Srxfis oa Hhech IR o¥sd VG SLi030hat R rog CINETS- AP (Figures 19A
anda | %Lﬁ\élﬁ?}[:sﬁbr?%\fg &?flﬂ@éﬁ cenc@vR JHREKRE iffthe cells treated with the

apop e serum of untreated nice
GM@SG]393 r@mEex wiwhenT cRmpRred] iwits crells Giveatsd 19ath  free GMC-5-193.

I
@’3@% ex %’ &E E‘ﬁder d\é\?i 2%%%1 m%\ﬁccﬁ'g:ggglasa ?gg%g?sﬂm)tu hout the cells

a$1rygﬁla‘eu§ arhtedfviitle theoGM G S- K¢ dmpisk ewbikxeas in cells treated with free

Cl eaved cas ase- 3 t
?52% ﬁ’ﬁ EIE™ SRYURS c?nwaé ? ng 5e§‘efr§§8wé‘°‘?s than in the
ngﬁmnl\/tlﬁéorﬁb@ﬂbfll SAEME,S-19% én t the ali gaahdedl tlipostiae complex elevated

(Sqiflﬁlgrg?;{ﬁ!ﬂgqniﬁg qﬁtgggd:—,t %ggcagl'zat}on%em o? 8MC 193 in cells.
[021 5] Tf RSC ONiE- ARG Mt St S8 et by BihliRg1b Qtﬂmhrﬁlﬂmgbplasm thus the

of cl eaved caspase-3, indicatin ll;] of
pmsgmmfé@e sreal madeauie Byihe RUOBIGHB HBIADIC 101 anticipating an anticancer
%ﬁ‘g&apﬁx %i(ﬁﬁgﬁ Sﬂhgrﬂrllg 7l Ddlé me €H0§lasﬁ1§/ folidwealdysthe subsequent
tfo a [ esser extent MDA435/LCC6 cells showed an
eclbaadet &e mstmeﬂdzy compattement, Retiely can paysehs Bysianglep effect. For this

Tf RscFv
LeAsPL, {,)e'e% % éwgé (%?1 g ??9 E: \glal? gﬁ?i%ﬂ:ﬁl@ﬁed GMC-5-193 was

Cramired) ng GIVC 5- 193 also resulted in an increased
sensitj zati e

[0216]rr0use)Ast v lgsr?tol VI é#lr%?ﬂseern ggg%tt‘ig%ggh‘!g{ﬁ%?ﬁlegﬁ ocae? SUDA-MB 435
itfragesubrRus al seynﬁhm irohias6 irl @Rsitigarion wasbbdieryashin|the cells treated with

R R e

15A-15B). These sensitization results were dramatically different from the results of

normal human lung fibroblasts IMR-90 under the same conditions, in which GMC-5-13,
either free or complexed had virtually no effect (Figures 16A-16B). Increased fold
difference between the ICsp values in cancer cells were observed when the cells were
treated with the complexed GMC-5-193 in comparison with the cells treated with the free
GMC-5-193. These findings indicate that TfRscFv targets and efficiently delivers the
complex to the cancer cells to increase the cytotoxicity, but not to normal cells,
demonstrating combination therapy with complexed GMC-5-193 can increase the

therapeutic index. Similar chemosensitization of DU145 human prostate cancer cells to



and 19B). Mich stronger green fluorescence was

observed in the cells treated with the GVC-5-193
woanpliexisiwhen conpared with cells treated w t RCTUS2007/011407

GMC-5-193. Interestingly, the GMC-5-193 green

fl uorescence was observed throughout the cells equally

incells treated with the GMC-5-193 conpl ex, whereas

incells treated with free G¢-.5-193, the green

fluorescence was observed nore in the nucleus than in

the cytoplasm | r por at i on_of -5-193.jn.the .
g 02 OBORLHb OSBHEP O Act Bn(0 10| FRPLPRG 2k B14ARH0 metastati
AhdRE ptkidind SGRItb TIHDPRvARAHSET.H foI Hibfer Wkni tRe 66lld Were treated with
[0215] GMC-5-193 shows anticancer effect by binding to

theshpler AFigjitobtlasm thus the presence of the small
[0217) 0 CCUAR 2 FAEIEVEOR! BRIk SyibCLRSRhn{ Qpport the observation that

anticipating an anticancer ect.” In addit _
@ME-5-d P8 aempiaxed Witethe yarggied dippsand ssnkidiresicaneet ¢mdls more effectively

FRRREASRN 545 BBl L BTN SERREATE L1

an IS reason,
[0218] enhand@nk aterestainc this atntdyvway in mmed-tasgetingadediveyy bfi GME-5-193 after

conpl exed -5-193 wa xam 0216 ts of

SRR o ARSI | o SRR o TR EN MRS ¢ & TeRscRw

VA Mo K BAG M-8 0DOar %bmﬁhiﬁést@e@ii%m\fehlsmy tb rmhﬁg&epdcﬁ: mice carrying
ensi I S observed Iin the cells treated, W

3\4@%{%@@;@33%@31 CooRFS RREGT Y WL% binsiticpp be ef?aﬂy seen that the

Wgahd LR eorpIAB déIN e GREC KOT93lseBificalll @5 €he tumor cells in the lung

sensitization results were drar,mtlcallé different from

{RiewredPA-206)- Theerean frmescentmgnal phEdHr2s1% inthe e metastases was

YRAIET sttdies MM ORAES RSN thide WA AP fRe IGM@5L198! Tumor-specific
free or %agﬁlexed had virtually no effect (Figures

perkedE)GMCnE1183 s8igr syitemigi adminishatiorhisiepbarcedighanthe small molecule

i . .t | :

e

cwinpeg P tre woinhondnts. dgoirs these agsadisinchusidieof tleesmall molecule in the
al93. . Th f L0dd ngs..ipdi cate that. Tf RSCFv..

CARSEFLLT PR SR A5 R YAk Xty il gohance uptake of

chd emaliaablesule Gpetificalds it lthe aythot ollscwhgtheb tiieynot prinary tumor or

norn§I cells, denonstrating conbination therapy with
QAHATESEEd GVC- 5- 193 can increase the therapeutic

[0219] 1 ndeX. Tk Kirh&d-tacdbeinpBility wiag aéfleefeddh VS ftd btudies. B16/F10 cells
prost;te cancer cells toTaxoteri mgsggbserved (Fi gures

shawed gnhanerd sefistiabn dvhen, Yesteth wih gie) eoreplered, GMG-2-193, as we

REGHABIRVRTheRIE, T37RDIP MBS cadryiag 2B fo/Fob dulbBhere selected as
when the cells were treated with the conpl ex Fl_t%ure
W1

pgjmalimpodels oy qfficary stady;Assshorehihioys, mice freat the combination of
PHREEEVERoRomERRATL 51108 &nggﬂéyét (ith (hadithdlt Biel BBKC peptide) plus
conplexed with the targeted |iposone sensitizes cancer

&3PDB shemeder signifiogat (ocrease of metastases in their lung and elevated levels of
cleaved caspase-3 "in comparison with mice treated with CDDP or
TfRscFv/liposome/GMC-5-193 complexes alone.

[0220] Caspases involved in apoptosis are divided into two groups: the initiator caspases,
which include caspase-2, -8, -9, and -10, and the effector caspases, which include
caspase-3, -6, and -7. Activation of effector caspases by initiator caspases is responsible
for the proteolytic cleavage of cellular substrates including actin, lamin, poly(ADP-ribose)
polymerase (PARP), and inhibitors of deoxyribonuclease (such as DFF45 or ICAD).

Cleavage of those substrates degrades the chromosomes into nucleosomal fragments



to the conventional chenot herapeutics than when

delivered as free GMC-5-193. [0218] One interest in
wohbw/1928dy was in tunor-targeting delivery of PCT/US2007/011407

GMC-5-193 after system c adm nistration. Wen

Tf RscFv/ Li pA/ GMC-5-193 or Tf RscFv/ Li pA- HOKC/ GVC- 5- 193

is adm ni stered intravenously to athym c nude m ce

carrying MDA- MB-435/LCC6 xenggraft tumors primarily in

the lung, it can be clearly seen that the

| i gand-1i posonme conpl ex delivers GVC-5-1

dwang fnapidsisy Gagpasaes hasrthgen e@rsp@mhaarnesq da'i?@ﬂ.'( FPelated with apoptosis

F%d%u%% Gt its lggat WS ;g{"a[e%? Qstcaéé g f C%ﬁs@?lgssy’nﬂmesmed as a

netas ases stron t ese mce
BM:I‘D pncmsoethat satleaiedito Igefierete t@/@a@ur:g"eml composed of 17-kD subunits

gﬁ' i‘ﬁ?elgflﬁfdéar{yugf gﬁhgﬁ‘{; (15%1 sub e srr%r E%é{it%gll els of the cleaved

taxpasdd bl kD Btoonbidered agamtedof prpgmmmae@ octptiestbs of

102211 ¢ o oriGHESPRAS A RELGH R0 i SHLSFERT e Pgenegfpall molecule

oiecsh 63 'wﬁ}aé hehidveSC Atekd Hesiflts ThdweC it LT RAcHo K@rgets the cationic
conpl exes of this invention enhance I{)t ake of th

GpatmensPeLaS 498 GBI n TP Fotargriuder pais in vitro and in vivo
#ﬂtl?teﬁﬁa{nctag% AtBubt @ﬁ‘éé’t SFHAR coVentBhaSiRMstherbPetitiBL in vitro and in

s tunor-targeting ability was reflected in in vivo
abbi bnpgrisula &s. logesng pf tee effectivigolpsg efrenvertipnal chemotherapeutic

ggaﬁm%w on%&gn %1% gg&@%ﬁer ; il 38R xed dEMonar 498

escCr ore, C5/BL/6 mce

carrying B16/F10 tunors were sel ected as ani mal nodel s
for efficacy study. As shown above, mce treated with
t he conmbi nati on of TfRscFv/Li posone/ GUC-5-193
conpl exes (with or wi t holixanmpleHoKC pepti de) pl us CDDP
showed a significant decrease of netastases in their
l ung and el evated | evels of cleaved caspase-3 in
co arison with mce treated with CDDP or

weparatigosuk Chanasterizatiosnef Small Melacule §¥3613-250)
Cas pases Cowghrisithg-hnapopsldsosomes by Simpte Mibxangwo
groups: the initiator caspases, which include

0 S3502Fs ety M A D51 e 0 St ot

afK-8c230 (€ aﬁpﬂﬁnﬂﬁxlbyhsmptﬁ\reatmnpmaslp,as etemlos-ta:rgsqnm $iptdoanal complex
for the RL ot eol.yti c cl eavage of Iar

cﬂ{ﬂpﬂ‘&“ﬁgt & ST mplegils f‘ﬂeaifséz ISP fof ?ﬁ%ﬁc LVILipA complex, a
(CEWGHIL lip8dtind dS‘d'ﬂj bAted With endleomal di@ﬁfpﬂﬁl&@ﬁﬁﬁdo{ al.iﬁh—HSKC) can also be

DFF45 or. eavage ,of th bstr t s degr a
PEPAEH mf;ogts%é % e f@a@angriefepﬁ xgg B&Rfte HoKC may

ARRPIhO $Ei18ascGFNIRSE250 iothe RoRPILANSH tﬁé etk t@&ff&ﬁtubulm polymerization
directly correlated with apoptqgsis because of its

1% CARIEsnr-n Th diggpdrimesame LRlex Pat mallt&w&set@lqr cells due to
DV PREFAG o PfheRorresponding receptor on their surface. High levels of expression of

the ligand-liposome delivered gene were evident in primary tumors and metastasis, but not
in normal tissue such as liver, lung, bone marrow, and intestinal crypts. In this Example, a
liposome complex of the present invention, comprising the transferrin receptor single chain
(TfRscFv), was us.ed to deliver YK-3-250 to cancer cells in vitro to evaluate the in vitro

bio-efficacy of the lipoplex comprising YK-3-250.



32-kD precursor that is cleaved to generate the mature

form conposed of 17-kD subunits through internediary
waQekD4zrsd 12- kD subunits. 34- 36 El evat ed | evel BCofustdee/o11407

cl eaved caspase-3 of 17-kD is considered a marker of

programmed cell deaths. [0221] Thus, specific and

efficient targeted drug delivery of the anticancer

smal | nol ecul e GMC-5-193 was &ichi eved. These results

show that TfRscFv targets the cationic

IMgpe;mI‘e?,ﬁ\ﬁl a3 conplex (with or wthout HoKC) to

t unor nvitro and in vivo and enhances t he
[0223]ant i t ubBrDietbpled- tmhethymrmnnmm i pﬂ@lanc:helnoxlhﬂ?)apﬂibﬂédlﬁlphosphatldyl

r 0. an ttjicular, the | owering of
Pulerdinl (ROREde B Lo iiBratiniibiRGeise IEph  (FB-DOPE) were
agemased Wirdrh  Avess desthd aiidsl eanaseRr,i AT)haine KfK(H)KKK]S-K(H)KKC
S strate Exanmpl e 11 Preparation and
GHAY S TN B et IWapBhERHdured by Sigre) Genosys (The Woodlands,
Coxpr i si ng- 1 mrunol i posonmes by Sinple Mxing [0222] To

inprove the in vitro and in vivo anticancer effects of
the small nol ecul e YK-3-250 (a m crotubul e di sruptive

conmpouag Lifestanghntd g9eting |iposomal conpl ex
conprising the snall nolecule was prepared. In

[0224]54di t | Bae mﬂsmma leieB AineoMiB) eV Bed Xsawas wittured in 1mproved MEM

b e
(PN Eyppth el fn o T ERARATReA o, SR ARRIAS and 50 pe/mL
ckacle off lpemctihnestmptﬁhycmmtmsmmﬂlf m Kyoghn SIESMWO wgar?gﬁnéhaéed from MediaTech
ease 0 e.cyto
SPIETABRY RL ol B (RGPl S B fRernd it S0t Serd“Cbrained from
&ibfipidagRockilile) Mind- | i posone conpl ex preferentially

targets tunor cells due to elevated | evels of the
correspondi ng receptor on their surface. H gh |evels

QPrepaiRnf GARAFVINEAV VEaRGshipsAERs del i vered gene
were eyident in primary tunors and netastasis, but not

[0225]; 1y nor(aifonig lipesomal éWaWQR/Je‘PA (QATAPHBIQPEr PBWBRIQPE at a 1:1 to
| 1”2 ﬁﬁﬂéﬁ}ﬁim)c&/w&tp?e &84 bdths t@%o? in @ctLo!nH‘HétﬁHE £ 8&9%8&1 herein. The

he pr esent | nventl on, ans erri
rcé’ﬁ%?ﬁt@“o&lﬁ FreMe @Rﬁcﬁﬁ%ﬂm 3 Zﬁ@scqmplﬂxea)wweé prlfexared as follows:
ﬁ%oﬁg?%ﬁ& %?’g:glgﬁtl&?lsbﬁaﬁlp al 'r&frg tgrgggra%rg ﬁhtrlgt%tlon or stirring of a
YNXB“Q 6L iyt and Eﬂﬁscﬁndl‘awbtdf d‘dquT@Zﬁ 1]1pA 1:1to 1 :40 (wt/wt), more suitably

g‘f eofgp%‘gtahg{ :%khy 5??1 aho ega:l#p rka%%%l’:’} S’g’%"n Was added, mixed by

N:wmmgn o Gornpinge agd m;mjomltl efoD([l?EmghRB, ﬁ@i’&l b hbl\yﬁt&oom temperature. The
ti..Pol ar I.ds

%ﬁgl%&?@‘{&%%?\é@? ()g]E% ‘% q\%aelz)m%% ﬂqt%péy 2:7 to 8:7,

wacsst stz 7uThd sizgs &" tgﬁaoﬁ@[iﬁsy wefeldtteridaed BPESnamic light scattering

at 25°C with a ZETASIZER® 3000HS system (Malvern, United Kingdorri).

Preparation of TfRscFv/LipA-HoKC/YK-3-250 Complexes

[0226] Cationic liposomal formulation and LipA-MPB (DOTAP: DOPE: MPB-DOPE or
DDAB:DOPE:MPB-DOPE at a 1:1:0.1to 1:2:0.1 molar ratios) can be prepared using the
ethanol injection method. The LipA-HoKC liposome are then prepared using the coupling
reaction between the cationic liposomes carrying the maleimide group and the
peptide-carrying terminal cysteine group as previously described herein. An aliquot of

0.1 mmol of the peptide with a free thiol group on cysteine is added to 2 mmol of



TX). Cell Lines and Culture [0224] The human nel anona

cell line VMDA-MB-435 was cultured in inproved MEM
wORMENW2BUpPpl enented with 10% heat - i nact i vat edPEBBS2@7/011407

nmM L- gl utam ne, and 50 ng/ nL each of penicillin,

streptomyci n, and neonycin. EMEM was purchased from

Medi aTech (Herndon, VA) and the other cell culture

nmedi a and i ngredi ents were algsai ned from Bi of | ui ds

(Rockville, NMD). Preparation of TfRscFv/LipA/

) or
AP SO PRl o 90L60d LRESERL o foqmopperatar e 2

ThewrsyoThe  resulta)g V\EipA—Hmegr\gﬂlh usdvieg at %}i@t &@feehtration of 1.4 mM.

iAect.i on escribed herein. e

co%@%%%’@é‘?%&g/ gﬁﬁ\?g‘ WFE?%W\Q(PBQIQ@GSJ@Hﬁ?"é{xéﬁer 10 minutes

ViRctbaibR P peferably o rbsiiSteretare] Wit Pothfisn IR C4RARME U a mixture of
ulé‘?ﬁl Cgt c({ﬂg}(ﬂi)%r{nten(ger,atu_re with rotation or

JopAHAE O rnd, TiRsqEr Gatdp of MERselvdtorL RAHORG ol gook40 (wtwt), more

Bultaslyvi:1 0 tbi1pde (WirktOthb: ¥R 4. itabl .
1: 10 T 130 Wiy, )? htelévfgi-zs‘{f \%%gvé%%thet rgg%%ygp%?‘g rgration is added,
dBred dyr IVERiOWAE shiing andriimenbated fom\iér miimitesnat room temperature. For

Stnkhbil j ] e pref er abl t .
r oomalt fg%ﬁ;g?g’t %%@?hg%n%ﬁ%r &ggp]lj %HJ% g%?k-s?pﬁ %Otot %Eng concentration of
Li% ¢ 8%, mose fuitabl 5A.0%.t Thelmolar ratiy & $Ki-3-2b0 Yo Ripbsé@e will be from

&)57 t%it?,%&%?k%blg:gﬂ tc;r g: b ?]IB?Z‘?F g gafal}% 2?7| ﬁ'gngg{zeeg g)%the complexes are

wWer e qleterm ne ynam _
Wetenménedtbi/ ABiaRi¢ liph3eatdifgatAsevilbd Zetadizel SO0 system (Malvern,

| . Preparation of Tf RscFv/ Li pA- HOKCI YK-1| - | SO
@)’ﬁ%ﬁ%g?ggdflag%] Cationic |liposomal formulation and

Li pA- MPB ( DOTAP: DOPE: MPB- DOPE or DDAB: DOPE: MPB- DOPE
t 1:1:0 . Lto 1:2:0.1 nolar ratios) can be prepared
Ta s ol Vehilefnd R o heol R AL g bERES- 230 Complex
[0227]1 | pos@er & Girkd ePtoRhEHAY SRdiS B0t Re; coyg 'ceﬁis/faléﬁ%' P60 pL of the
between the catiqgnic |iposones carrying the mal el mde
GPYOBTARErPER mepiumyel eash coll Hige tererplated inp6evekd phito Wter 24 hours,
Age PRV EYESY ¥shd@ ST RBAMDELELHa; hgiOkiR 1 08 -
ramol of the pept%iﬁde Wt hhﬁélee?‘r%gﬁh@g}-lggr%ﬁg lgﬁ L of TiRscFv/LipA/
VsBelie Lip afideslt oor2 freep  YEOBE2 JA-iNPBeum-£@e r frieMum  in increasing
ARk 7.4 | U | r t room .
thﬁper a?{)}?sé l?eourb 2 d%t ngB ﬁ%@’ ﬁgeegeﬁ%jly%hﬁrﬁﬂ%%@ \¥Fpplemented with
EBve ThelcePs werothearinauiatadnfoo bn hdditiolvhl 24-72 hours, preferably 48 hours at

bas ' @( K§4l YK- 3- 250 .conp ar repared as

gqﬁ gr\l;é/hhk? g"relﬁ f ﬁ?p#gfee%oq%}eﬁxg %Eﬁ(?z pég‘F ax Ve éﬁvells were washed

mithnINEND evititout @henaltried gantif&hé @RlIGHakility KTI;Isz%%Ed hssay was performed
] of, Li pA-HoKC and T v (ratig of TfRscFv to

E\]I:c%k!ﬁbg ﬁt?helm%‘f%lgtfeﬁ@ ;trmq:% @;ehép%er Mannheim, Indianapolis, IN). In the

presence of an electron-coupling reagent, XTT, sodium 3’-[1-(phenylamino-carbonyl)-3,

4-tetrazolium]-bis(4-methoxy-6-nitro)benzene sulfonate is converted into orange formazan

by dehydrogenase in the mitochondria of living cells. The formazan absorbance, which

correlates to the number of living cells, was measured at 450 nm using a microplate reader

(Molecular Devices, Menlo Park, CA). The ICsp yielding 50% growth inhibition was

interpolated from the graph of the log of drug concentration versus the fraction of surviving

cells.



suitably 1:10 to 1:30 (wt/wt)), the YK-3-250 at the

appropriate concentration is added, m xed by inversion
wonroetide8i ng, and i ncubated for 10 m nutes at PODMIS2007/011407

tenperature. For animal injection, dextrose or sucrose

are added to each sanple to a final concentration of

1%to 20% nore suitably 5-10% The nolar ratio of

YK- 3-250 to Li posome will bgdfrom0.2:7 to 14:7, nore

suitably 2:7 to 8:7, nost suitably 7:7. The sizes of

t he conpl exes are det er mi ned by dynamic |ight

RBestitseri ng at 25C with a Zetasi zer 3000HS system

P GBS o RO Rty DAL s T 0 SRt

[0228] [ 0227]I‘hEdITﬂ21sciFWLip’A7’Yd§1-t3€ﬂi§)(ccnnplpxsmsdpxeparea and ﬁlefmglar ratio of the

cel I Sée\églclilpoégme q(} tﬁ"fgéﬁ% %I%WIE{I b@ g%xgé\fé;wlas optimized. The

@élﬂhﬁmg‘%it@lt o2éohipleked aidBe€ ¥KI-3-2501ae diffsshradatiog of YK-3-250 to LipA
serumfree nedi um overlaid with

ArME-BAP conees.csBy wapicgmRAgH: JPhg 5 B ThRecEigpLipg wes 111 to

?Q’O emUFéj hﬁifﬁb'l)“l*l'@ctbeﬁgﬂ) RYtAANC At £ A0P eelss/well were seeded in a
I ncu ted -6 hours, prefer a%% 5 hours, and

86r(sillepatet ftmi e FBS 24 hbweamith HIEYHBA TReABa0 dgmplexes, LipA
%@l B HRAAEK 980! TREXTE AU Sverl pEffSIAdd 48 HShrk @fESrédtment to assess

in a humdified atnosphere containing 5% oo,
pftotepciity and e Yiesb [valuge (the waugh eenagptrationveridipg RBY growth inhibition)

%?{Qélcﬁ gfédaﬁ’é;’mt g cBSéén’cr\A’ué‘P—c'ehtMaBﬂ} &ﬁ%@d FRS8 38 8hows the 1Cso

ornne accor to the nmanufactu pro ocol
@awmfnvr@m Nmmaﬁéomach tritarrap oA the range. of Hhe Rlar Fatio of YK-3-250 to

{)g%%rl]% gaéﬁ ?n7 g d%%nteag nmct?lP;ibl Nt &RP&AT obséttdd xr?Qéilsl'Weated with the

amm no- car
dotnplead MK-BrESMinsdotnpreisbn wt}ﬁeeﬂ]sttreayekismzle fiee S{K 3250, @r free LipA,

If ‘%élg’,%ng;/ hgg?ji eg%qanvﬁﬂéﬂm Eg n% &{?w%/ g%%glﬁlolaat thienmolar ratio of

qt;@gr;_tmx@qlpo‘g&mela,fqoxrel ates to the nunber of living

was neasured at 450 ran usi pl at
[0229] eaderFl%‘WSI ééuParshoai @e SOMPARTIFS P%fgﬁge Cié: Tﬂg ffee YK-3-250 and
HeR &t HATIKR0 50N bykohipBoy iceplexS ohNivED RAUE.-£35 cells using a

fromthe graph of t | og_of drug concentration versu
%31‘2%1“? dmomms Lﬁom)% dLérA) Bgt@sTatios of (f-1-t ¢akso Squivalent to 1:1).

- d he fr
%ﬁﬂé‘srég{x/ /OE:?hé’ e\\(/}%‘gf %@oﬁﬁhﬁgbf QomBIexec]i Y‘II% 3-250 as compared to the free

imagcrﬁvlagu}gpvn\ma@szasmcfblﬁb |lme%asmp¢f€q98werepsamﬂ@ flee complex of this
1r-r_?\l fz_{latlo of the small nolecule to |iposone of the
RSe VT Li pA/ YK- 3- 250 conpl ex was optim zed. The cell
killing effect of conplexed and free YK-3-250 at
different ratios of YK-3 ggé%‘g 1p PA on MDA- MB- 435
cancer cells was corrparecFF e ratl o of TfRscFv to
LipA was 1:1 to

Preparation and Characterization of Small Molecule (Imatinib Mesylate
(GLEEVEC®)) Comprising-Immunoliposomes by Simple Mixing

[0230] GLEEVEC® (Imatinib Mesylate; Novartis Pharmaecuticals Corp., East Hanover,
NJ), formerly known as STI-571, is an antiproliferative agent (signal transduction
inhibitor), which interferes with the pathways that signal the growth and proliferation of

tumor cells. Imatinib Mesylate selectively inhibits a group of receptor tyrosine kinases,



1:40 (mt/wt), nore suitably 1:10 to 1:30 (wt/wt). 5.5

x 103 cells/well were seeded in a 96-well plate and
woneetiazisaf t er 24 hours with Tf RscFv/ Li pA/ YK- 3P2BMS2007/011407

conpl exes, LipA only or free YK-3-250. The XTT assays

were performed 48 hours after treatnent to assess

cytotoxicity, and the I C50 val ues (the drug

concentration yielding 50%ggow h inhibition) were

cal cul ated fromthe concentration-cell viability

curve. Figure 23A shows the |C50 | ues ,of . . ..

WOV BIBPASF, AL aRd ERGTOTReSPIAEs APER Tl o dfacigto disruption in cell

BRAAL ahd el b Y Rx@30 to | posone of 6:7-8:7, a

ecrease in the 1C50 val ues were observed in cells

[0231] t r eat éaiatmtbhl\'flehjélat@ohqﬂ bsandshawrs 1o 59 ¢ffpceaﬁﬁarm§%h% the activity of

Llag fonhf %ethls' Bésase and signals cells t
BEab i ST Rt o ia M de dr i lonhl i oot . ignals cells o
grovwhmd ditvivie amntlauousw aral lgds bekn Spmfe@ect br thqotoe:a@nenmf patients with KIT

g?ﬁé&% i’fz)g 1]3’ gﬁg’}ﬁ) azlﬁg)vlysﬁﬂgsa% L| p I 3_G%EE80mtestmal Stromal

Taalay (6B PHQ) rélﬂmbll)examrfohvﬁﬂeﬂVBadbf&S atteibhgbleut the activity of ¢-KIT
YK-3-205 to |iposonme conplex (LipA) nolar ratio of
tyrosing gIN@§C-equi val ent to 1:1). Conparison of the |evel

[0232] Of C e |BlecK1h4e| proeikinERRPIBXLEritId folé hcdRilacigral adndduction cascades,
ree small nolecule indicates a <2-fold inc

,and é}ptfsegﬁq;@ﬁtég anyglyed Inmapy ﬁlbqe@ggs drelpging qam:,gniqngﬁe inhibitors have

Eé?(fmé Ehelfpcht BRAIAL] '%Ehe%ﬂ af GHRGAEThEY bZaiti-edhcef thordelitics. Currently
ecule (I'matinib syl ate (GLEEVEC (r))

Gwrprthan 3§- qtmmh@pﬁ)g‘g@wggs By cg;nppﬁﬂ drialf | tip@%ﬁsylate can also be
gﬁﬁ%@% (e t1!3+ Q"f mtﬁﬁecf}fh@to?ner NQM&H, | sspecially those that demonstrate

arnmaecuti ca rp., East Hanover, NJ), forner| K/I
lahnwnaasctsmycﬁnrosu@ kinasem Elqyybiol Hedhrgefedd uigaaiinib Mesylate, including

?’@ag 56{0ﬁ o z?l?lﬁ %ﬂcf;tlﬂeé% 4 '1t?41 tr&lh ts \t&(“%ﬁ <n eﬂ&ﬁ{éghg Z%%eﬁjgr these drugs

Qf'e h(htmbllthdm ket tokivesidenéfifiechde slidrdtrmtlséi Mciiylvteltlyesenmlbd@ kematopoietic

BB pr 3‘540 on &e&%«%&ﬁ{'\%{ypt ?’%r:éa@ g%)ikl%l]?%a 3 %Vehglggfﬁldhg ntlon (swelling around

gE@ng'quQJrﬂ sﬁid‘iﬁrﬂﬁaL ﬂiubsbﬂ, \Qﬁhlhng,riﬁugﬂm MGE\I:Emhpalmmld or bone pain,
eat 0231] Inpmtini as shown

abfemina P4ty PRt 15| nE‘Mﬁ'h g cPPRA Sl PLET - ‘KB'I‘ltd 5638 o significant

LipRSIenfonk iR paBet! fafity of . Hovebwef,Unkild edimkction of hese toxicities is
di sease and signals cells to %efgw and di vi.de

dmportanty gg:rgas goqugtrgggho%‘tbﬁ ZRFUHIE AEMHAD thetympr ﬁglls is even more
%ﬁ%ﬁﬁ&hﬁ Nhath WedsPedt! tb (tfhdthpduflc BeRdfitl VerdeneRpafthakh edescribed herein
n

metastatic malignant Gastroi ntestinal Stronal
Tenymstrite] esTypsulation) aft mjb Mgsulate imihstimrapraliposomes of the present

h LAt AR £468 ih REnRGBrst, Ypor¥ate afll Pancreatic cancer models.

Materials and Methods

[0233] 1,2-Dioeoyl—3;trimethylammonium propane (DOTAP), dioleolylphosphatidyl
ethanolamine (DOPE), and N-maleimido-phenylbutyrate DOPE (MPB-DOPE) were
purchased from Avanti Polar Lipids (Alabaster, AL).



[0234]

[0235]

tyrosi ne kinase. [0232] Because protein kinases play a
critical role in cellular signal transduction

woaswades] and thus are directly involved in nRraY/US2007/011407
di seases i ncluding cancer, kinase inhibitors have
beconme the focus for devel opnment of a new cl ass of
anti-cancer therapeutics. Currently nore than 30 other
ki nase inhibitors in clinical trials. Imatinib
Mesyl ate can also be utilized in the treatnent of
numer ous ot her cancers, especially those that

gdunstaral Gulgleor mal activity of tyrosine kinases

shown.tq be tar e 1D S i B 8nel 1
oo bbb Sl MEAS R M8 ) gl ncanoma.c
1 em GFRTOYCRYI-64775) heereveltainké Seord rthg sAmercan T ype tGidiwre Collection

their _toxi ' f . Far | mat inj . -
G a5, 10 5L PR RS bl MR pb S pctim it
Hafi %Luéi @EhMtEMy s@ﬁpmlﬁbﬂne@mgﬁ m%hheat-mﬁomeq fotel bovige serum (FBS),
around the eyes or eds), Larr, nausea, .V | .
Milgggl,tamig@gq:gl bi0 %&‘ﬁ%‘ gqmé% p@l&ﬁﬁ%&ﬁgp&gﬁyﬁ’m,%g%ijg?n&ﬁ%?n. B16/F10
@%‘db 5354y WRdUGiRed t e TuIbéds aidieRdds Fagld dnédias (DMEM)

0 si‘gnificant” i nprovenent in_patient ality of life.
stipplemeniedwhith 4 0VRRREHGH Ve FRSs ¢ Tk il tiemirc, nd S0 wg/mL each of
| TDOKE ANt L REL; VtrhahieAn Afelidtend GET1aRAUDIAMB-435 and
ReRR e RRRhERRD ThehuRn B clirtind Ut e b
mespepincranticheanage aell dinpANCEL Wi caltpesd; Weiprrove (IMEM)
descri b h L), dent . td be. laRBLSONi I each of
SBAGE H 0% ARTTRRILALE ot mal B e L. cach
heRv@nin, sheptamycas hhd meomybinmdionbrkbon; cappergua: kim fgroblast cell line

ancreati c_cancer | s. ri.ahks d h .
B30Tt snSa 3 ARy mlBbREh R A0 R e, 1
Rbeleeehihiphesnbandidy| ples haoml axandnddBORPEY, fetald bovine serum, 2mM
N- mal ei m do- phenyl but yr at.e E ( MPB- DOPE r .
Dapanmimrors SR A 8} g SR A omycin. EMEM vas
khisel rokd WERiAREh Gabibbe, VAPEMH thEbthehtethoulprostediannd ingredients

ancer cell line DU145 (HTB- 851@ and nouse nel anona
wetd otitzined Bogy BicdluidrRogkyidle. MdMe obt ai ned from t he

Anerican Type Culture Collection (ATCC, Manassas, VA).

DU145 was cultured in Eagle m ni mum essentc'bgl medi um
Pi-dparditon of BRS¢/ LipEparnipdlesviaie CaL ik VR C1OGomplexes

heat - jnact.i vat ' -BSOPEJFMDAB:DOPE ata 1:1 t
L- gl e 0?1‘8%’8*53%%”%‘8&%}‘%822% & S‘P@’%‘f cillin, oraa
31 meladratio) weramap mednmginigrthe ghanelig egmqmet}@g@s ggmbed throughout.

R L
brcibati WVItR rotaricn bOstingihglat ssoh tepfipepaniecdf 4 injxture of LipA and TfRscFv
e e e Ry (279 ROV R:a0 RN ROr BB : 1951 1:30 we/wt), the
Imatinib Mesylate at the appropriate concentration was added mixed by inversion or
stirring at room temperature and incubated for 10 minutes. For animal injection, dextrose or
sucrose was added to each sample to a final concentration of 1% to 20%, more suitably
5.10%. The molar ratio of Imatinib Mesylate to Liposome was from 0.2:7 to 14:7, more
suitably 2:7 to 8:7, most suitably 7:7. The sizes of the complexes were determined by
dynamic light scattering at 25°C with a ZETASIZER® 3000HS system (Malvern, United
Kingdom).



human pancreatic cancer cell line PANC-I were cul tured
in inproved MEM (I MEM supplenented with 10%

waeeai7/urmet i vated FBS, 2 nM L-gl utam ne, and 50Cmgisado7/011407

[0236]

[0237]

each of penicillin, streptonycin, and neonycin. Normal
(non-cancerous) skin fibroblast cell |ine H500 was
cultured in EMEM suppl enented with | mM Sodi um
pryuvate, |nmM Non-essential (gii no acids plus 10% heat

i nactivated fetal bovine serum 2nM L-gl utam ne and 50

ng/ mL each of penicillin, reto cin, and neo
TEVEMD Wl Gabidibawitl the aﬁﬁsw@ut‘#wr@éfrﬂ g Mesyiate Gay!

t he her r edin Bin 100 uL of th

obt al%n oL #1 \?zgrjr% %&HJ{)}( Efﬁgieg,kglrsdtd RY 1.(5§ %egls)g’?g Im 100 pL of the
f)ro'ﬂnB&C wm mediwmraf eau:hmewémy m@pta@_ imgReryell plate. "After 24 hours,

Corrpl mJ

ttnm Pghﬁga %Déerukrpﬁ%% n?llnedﬁ B@ér agc? kngt:l‘xﬁol 00 puL of

TREEFWLENOMAiniS Mesyinee eohmpiel otrnﬁect]]nm’umtetM@eMatg m serum-free

descri bed throughout. TfRscFv

r@@(ﬁ-pmeg@elglc%;lgg ﬁ?’éﬁé‘F@Hoﬁ% 1?%1bpt8agor ﬁ%?uri,osu%%gﬁ{ 48urs, and then

éug 1RahidNwith LB S OTRE icells erd thiehr indgbatd fooan add1t10nal 24-72 hours,
E‘perature of a mixture of LipA and Tf Rsckv SJa(gb Rﬁ d, the

sTtRBlyR8 hayrs ptp3 °Crinp hygnigifiesd f(tWPFl?&kf)fe Copipming P ey Alterwar

\%eljrs whi2 washld Wit M Qﬁh&ﬁ&%}ﬂeﬂéneﬁﬂaﬁa ki @elRbiabikey XTT-based assay

opriate concentration was ad m xed bg VerSI onM
s spzelrformng accordiog terther mamﬂféc‘a\ﬁ%r § Egiesp Boshringer  Mannheim,

@6‘??3%8? o Fﬁ\pn agla% eﬂ’rgd“’(?‘e{el @p’a“d@f&uf% Ro@plird! Geaeat, V\@{SFT sodium

to a final concentration of 1%¢t
m%(phemyﬂammd-airbynﬂ)-ﬁo%teﬁ'mlwm}d:rlsmgppté\ozgy-ergp}q?pgene sulfonate

c%/-ll ate Lo o]ofag\ cfgleﬂ’l% b)I @éﬂygm%ZasteQn]tﬁe fnitdBBbARdria of living cells.

nmost “sul si zes of
The fcﬁﬁﬂﬁhxﬁﬂﬁﬁrme, wiksick cofralates by thbymuanber dfiliying cells, was measured at

b A PSR R 1) Ao

565 Jbwoe Eﬁﬁlhltlﬁﬂ/v{dﬁ&"&ltdﬂp&awﬁﬁydmtthe Eoappl abiehf Odgﬁf dﬁxg concentratmn
in vitro C¥tOtOXIClty stfdles 2.5 to 5.5 x 103

versnsthadractipn of BT VR{ing eelish e appropriate growth medi um

of each cell line were plated in a 96-well plate.

After 24 hours, -the cells were washed with serumfree
freditem{Chervesensitidatigrt h . 100 nL of TfRscFv/Li pA/lmatinib

Mesy| 9 e %éet&itlgartlSﬁ stuld®t 2 BLY 5MBDY Laleweil in 100 pL were seeded in
ser Um ree nealumin | ncreasi ng concentrations,

lar%u\ba’[l pthté.okfter- howrssthe sglls wisrs washedywish sermg-fige redium, overlaid
ﬁlp Ja(ﬁ)n;glg 8€ ?I Sk /IQE%T il ek ai’ﬁo?nﬁlg}@ Br fr@@ whad:98 Mesylate at 15

hour s, SUI hour s

at
3!7@0 v &nbumbdvlésséﬂeamnmm 4c@hpaﬁsn$tn@b50/§ boprs, and then FBS was
war d ; 10
é 0 Gach ‘5%? ﬁec@eﬁmﬁ Vi'abi i tmeTJﬁ %)asedﬁ%égggt? hours, suitably

hours followed by the addition of the approprlate supplemented medium with or without

chemotherapeutics in increasing concentrations, and incubation continued for
approximately 24-72 hours, suitably 48 hours. The chemotherapeutic drugs used were
doxorubicin (Bedford Labs, Bedford, OH), docetaxel (Taxotere; Aventis Pharmaceuticals,
Bridgewater, NJ), mitoxantrone (NOVANTRONE®, Immunex Corp., Seattle WA),
cisplatin (CDDP; Bedford Labs, Bedford, OH), gemcitabine (GEMZAR®, Eli Lilly and
Co., Indianapolis IN) and Dacarbazine (DTIC) (Mayne Pharmaceuticals, Paramus NJ). The

XTT assays were performed to assess the degree of sensitization to the chemotherapeutics,



was performed according to the manufacturer's protoco

(Boehringer Mannheim Indianapolis, IN)- In the
wonrewaazsl1 of an el ectron-coupling reagent, XTTPCT@S200M011407

-[1 -(phenyl am no-car bonyl ) -3,

4-tetrazoliun]-bis(4-nethoxy-6-nitro)benzene sul fonate

is converted into orange formazan by dehydrogenase in

the mtochondria of living cepl.s. The fornmazan

absorbance, which correlates to the nunber of |iving

cells, was neasured _at 450 run us g a mcropl at

raddEro YalusRf Fagh call yrere salewatedo Fpld sensigiagtionrequa iescfée following: ICso
Vin®laflifeSte @B HaONEBmipy. bi tion was interpolated from .

the graph of the log of drug concentration versus the

fraction of surviving cells. In Vitro

anga§gg§?2%g@&m%n [0237] For the chenbsensitization

3 cells/well in 100 nL were seeded in
[0238]a 96- \/\Mlohsqalraelenomat ealls2 B16AUI0s (HH@?) ceispendedr én iRBBewere injected

.Hgl hce%@}l% R’ rTEg ld'n%gbgf/ %5'7%'1,26% %891- meiater the mice carrying

& MR B [Fat'e onp C&x T oF
| BYEd/FF O hJMSWeib mmitveihBuéip irjectad/withafrée ithatidib Wledybate; CDDP only or

i.pcubat ed f 4- 6 ur sui tahl.y 5 hours he
EeRReEina lmtie J e o Sprbrbens Wit oo ah e of 05 merke
fIgfatiaib BRdylate) NR ectidn Gechved thred tided Bl WeekOtohatlib) of 9 injections. The

fol | oned b t he, ad tion of the appropriate
STBISF SR CE BN PR &9 1P HOUF<Ch PR Wb tocd The ratio of

| dind18.ChAaSinibos 'E@eﬁﬁttbq oMBdni &¥eHRInBx &Rt 1:30q%:w). Certain
fcngapprOX|na€e 72 hogfﬁ sui tably éghours Thg )

cHrawRs 2lag ’éﬂﬁélYFfi B @8 huseRDEevas giyge raa bice iveeBbdingictons at 2mg/kg
Lt@basmtalf%@%QBfivctlg'@ Aﬂ@P?t\@éﬁL‘ of fRxH R, &he AUEBDWese sacrificed, the lungs
Phar maceut i cal Bridgewat er, NJ), m t'oxant r one

(megdgmrgmmmﬁ@rlp 10%6éxmaldehydy and psqsblaneiinn 70% ethanol
(G E@R@, Bedf ord, OH), gentitabine

(G Mﬁ ﬁ%ﬁé y and Co., Indianapolis IN and

Dacarba2|ne (DTIC) (Mayne Pharnaceuticals Par anus

2%2 gThe XTT assays were perforned to assess the

K&t of sensitization to the chenotherapeutics, and
Iﬁﬂpmaiauegmﬂ‘ca eaddived ahll Fres Bnaxadib Weayiede Fol d

(023915t 1 AL ERH B ARSI in b ieks (GLEBVEC®) compared to
Shidifefee] 9488]b Meuskte @ IHEIVBCER lohsceBEoHFIA V(Idstst@d via XTT assay

suspended jn PBS were 1 njected I ntravengusly intag

t(@# fespaped bgreis yEPe| arﬁ‘%‘éan prggiatesapeer call é‘Pet(Pylﬁﬂ:@lg“r €24A)anda
Ofinhf] AR A4 iR 1ihe WAMB&%EF@M@MI ¥hd PirRGbERelanoma cell line

with free Imatini b Mesyl at e;

ERGETIV) rigre Pk o s ki ©F ImeBoMasHlais fo in in each complex
G & 7 arplosgiods s@n%e-@ﬂélh AnlifBdy ﬂ'agmM?ts%llﬂJoﬁome in e?chgcomplex was

|nj ection occurred three tinmes 4a vveek to at total o
i np@ciw:eds. Imaunib Mesylate was dissolved in either DMSO or in water. As

demonstrated in Figure 24A, treatment of DU145 cell with liposome complex delivered

Imatinib Mesylate resulted in a greater than 5 fold increase in cell killing as compared to
free Imatinib Mesylate when dissolved in either DMSO or water.

[0240] Similarly, in human melanoma cells, (Figure 24B) Imatinib Mesylate delivered via
the liposome complex had a significantly greater effect on cell kill than when delivered in
‘free’ form. There was a 3 fold improvement with TfRscFv/LipA/Imatinib Mesylate over

free small molecule. The results were identical irrespective of whether Gleevec was



nmolar ratio of Imatinib Mesylate to LipA in each
conplex was 7 to 7. The ratio of single-chain antibody
wobnregneatsit o | i posone in each conpl ex was 1: 30PCWUA07/011407

Certain groups al so received CDDP only. CDDP was given
as twce weekly injections at 2ng/kg to a total of 6
injections. After 3 weeks of treatnent, the mce were
sacrificed, the lungs were excised, The organs were
fixed in 10% f or mal dehyde and preserved in 70% et hano
bef or e bei ng phaot ographed. Results arisan
discalystinaredT hEM Qe %PH%Q‘%‘%?F‘B‘%EW%‘?EC”[‘% A igeveo that had been
gfsfsgﬁ,gayre%ﬁ of Tf RscFv/ Li pA/l matini b Mesyl at e
(GLEEVEC(r)) ared to that of free Imatin

[0241] Mesy| Whex Gbe egtr Pf, fisp erel TIRSGFy{lyaf \ﬁaglpé@@éséreaﬁmb Mesylate

aﬁﬁg & LA

Eéfaiséée}é ancer ﬁ@’ Panllgﬁfh d}F‘B&éé}h%]E?%lﬁ?gaﬁag an d3 fold increase in
keliriilling hathdaira scleiGledvien @vémbat with £a%)Gleeieguras gbspved (Figure 24C).
and a nouse nel anoma cell line (B16/F10) (Figure 24C).
The nolar ratio of Imatinib Mesylate to Li pA in each
@Gﬁmoeéo«smtﬁntbg) Zj’RscszMinmmfb Mes)gdzte (sdiaGieemet)i body

e 29T 4001 BOEONEL Byl SRIBLEY R B0k iosome compi

%ﬂ,er GISEVE stus aha&mza fra@ur ecellBA (hiheat thoﬁse) to first line
Y {

5 cell wt oso ngﬁesﬁwd vered lpatini bl 1
RSP RIcEPErtE, IaB%f&S "Y?Sa? 5% ITHEREL QI gpma cell line
A—Klﬂi |45§ Qv &Str&R8P WlﬁleG D%l%/f of @OLﬂPtﬁ‘eE'& d&g&léﬁdelmatmlb Mesylate
di ssolved in either O or water.
@mwm byaddition afranereasing doses af dlaxgterg. ﬂ’hgm@mzms}) of Imatinib Mesylate
[ y ver I

SR MRS 3167 R, LR L RSBy fmgment o
\Mpesordelm amlmbmpiex farae d:30f(ov:m). Ascshownas PaglxeﬂélAd at a 20uM Imatinib

verrent with Tf cFv/L ALl mat ini v
fl\?gsg %ﬁaf?ncﬁ{}”%%?ﬂ etES]:F sualhflga[ Wesrrde k%olggﬁ%érggﬁ% f eIre:sponse to the
iche@ofiRedpevtic @@eﬂmelﬁdiﬁlmaﬁnﬁfmym i$i detiokred by ipasatercomplex (scL-

or. DNMBQ. oThus subse uen I, me |l|z ev .

AL REG S o mre e fopom it s g Ao, s &% tis dose frec
efdaBiflb Nies{aRedd¥s nbt BSiestielthB AN RPIrex&drel MMidrdbler a dose dependent
Mesyl ate (sclL-d eevec) was conpared in B16/F1 O nou

ar Ao Ao BTN o OPORTHd. M Tipatiarty Mesyiate, while free
gﬂaltl'nﬁgM\% J1lelsREweg b %ﬁ@yi‘%m@u%ld@%ﬁ&m%ﬂdﬁ fie8®sponse with liposome

eevec wdas observed ur e . Chenosensitization

e bratinib gesyiate |Wﬁs|»§0|\gl:_r§magp éhz(tsqﬂ_lcg) dalpepujdpabe determined

Y?ﬁ%@$h£ LY of Imatinib Mesylate, delivered either
or’via |iposone conplexﬁéscL

GLEEVEC
[0243]sensi t$ipdlarkynior hwetn prestaterealla fUidol dmatioils W&@V afq ﬁehvered by the
liposome complex (scL-GLEEVEC®) at 20 pM enhanced the response of the cells to

Mitoxantrone by ~4 fold (Figure 26A) compared to free Imatinib Mesylate. Here also
there was a dose response, at 30 pM an ICso value could not be determined with the
TfRscFv/LipA/Imatinib Mesylate complex (scL.-GLEEVEC®) (Figure 26B). The molar
ratio of Imatinib Mesylate to LipA in each complex was 7 to 7. The ratio of single-chain
antibody fragment to liposome in each complex was 1:30 (w:w).

[0244] The effect of liposome complex delivery of Imatinib Mesylate was also assessed in
human pancreatic cancer cell line PANC-1. The molar ratio of Imatinib Mesylate to LipA

in each complex was 7 to 7. The ratio of single-chain antibody fragment to liposome in



chenot herapeuti ¢ agents was al so assessed by XTT

assay. Human nel anonma cell |ine MDA-MB-435 was treated
wei2047/12078mM or 30mM free or conpl exed | mati ni bPMERBR@UB11407

foll owed by addition of increasing doses of Taxotere.

The nolar ratio of Imatinib Mesylate to Li pAin each

conplex was 7 to 7. The ratio of single-chain antibody

fragnment to |iposone in eachygonplex was 1:30 (ww).

As shown in Figure 25A, at a 2QuM I matini b Mesyl ate

concentration there i s an al nost go fold increase. i

el pERE B¢ HECHEND: Ao ORETL S JuHE WMEATRRE s frere was a dose
¥h&! 8nd § dehhiEiRde ini PRSRIA @f@ﬂsﬁ%ﬁ?%@eﬁ%‘tﬁ&apeww agent

). as, conpared to adm nistered as free [matj

Q@g\ﬂza&a (GemeitabinedH6d) whee ImadnribnVissyielsywas deliysesl vigtthe liposome

sensi X0
SRRl ind s ER inenliBn [RKO Ty MEDFRN BB TANRR By, 120 WM, there
Atas 3QOB foliEhbrde ilveisyteap@se Wi PANC11¢e Gemaditabine with liposome complex

e B B ST o e Rt 2. s sove o

Qo(ibgfﬂthh&cdull’@t)e @&ellngﬁgd bl 278 th E&irade the ICs, value with the
det erm ne ure 25B). [0243] S| mlarly in human

;fregimtlelbcwpssslat@ gl HQ‘GBI gni ﬁmﬂw@n%wﬂw@eaﬁéw geseed
[0245] by th el"}{(?' by @%t}{:&ﬁmh%&ﬁ&e 35 qﬁfﬁgﬁ To/¥1 Cﬂ'm%gr ﬂ:Mse with the human

enhance e response o s to Mtoxantrone
+dmbo| abll§Fi glhe c@smarisompel dhe t effgot een | m%msmzatmn by free and

ﬁﬁg?f\%@% ?tnﬁ{) z\g% fil gctnwgisex (ﬁgfﬁ%ﬁgw Ewa%sﬁsﬁ]o% to be dose and

Tinfis cfepbhdenty Mtht twio bsewmyd aﬂuem@&rqnamn(: sagen(d_ Ktisglatin (CDDP and

%%{ﬂb%%'él%%é%ﬁég B}‘lilrz*h I ar axm\%alglfeayl? (5 tC} E,lpﬁ}] in eacth complex was 7

Qb 7SR IreiE bﬁbiﬁgﬁdﬂéhaﬂlﬁdﬂtﬁd@gﬁﬁglﬁeﬁm llippssnen eacheemhplex was 1:30

&8{%§ :é/'lﬁ\i\}@flPégr Syalbs\ﬁéq%t\# ﬂ] %@béﬁ%g?@p%zén%rg% Me%?ﬁ?eecomplex (scL-

IBICEETEE®) Bt 4 bERRNRANGH @13201@\/1 eesuded it &bdo lfd1a @nd?&i\d@-lh sensitization as
The nolar ratio of Imatinib _Mesylate to LipA in each

compeesd (Raffeey Imatinib Meeylatgi(Figuss 28Png Herepgrm ahan Bpgipid Mesylate
fcroﬂg%ﬁlg ioh Bf hbmsﬁﬁevé" 886dhsRLARLE Yo MBDPlw A s sl thASnly ~10% of

erved In the other tunor cells, there was a
dbs eeltsessupuncscbatathq lowest anainmb Merylata desq Figue 28Byel of

senS|t fB16 0 cell
1024610 Coner Y851 B iR ARRH FEBRpa A Baiaion oL g1 P10 cols
\ko ambﬂuer Ichgnethnmpcmnm hgent,olf)actdnbam%@é"ﬁm)b hy drtei @rcomplexed Imatinib

gsylatiog'?/ aJ,) t)atlg Flf%raﬁn%7 e%gte @) Léfﬁ& 01% Qﬁ%ﬂ%ﬁ% @as 7 to 7. The

I’ ncrease 1 n the respon
Gatis of abglﬁa:h\am dntibbp fragmentonipexorherat ¢achlcotpdax wasel :30 (w:w). Here

%%’ thataélaeen Wtﬂt h frcﬁﬁ:‘ gja LN %Vg/lbs zlug:tgﬁ]l ég: g%‘ " Qensitization with

dﬂm&m/ﬂ,ﬂﬂkf(hﬁhﬁhmd\ﬂgﬁ&te WhichoistrioaSten with thEFEeveamhalbmolecule, there

Wi th the
was also an increase in fold sensitization with increasing incubation time after transfection

before adding the chemotherapeutic agent (Figure 29A to D). After 24 hours incubation, at
an Imatinib Mesylate concentration of 15uM, the complexed Imatinib Mesylate resulted in
a 2.1 fold increase in response to DTIC as compared to free Imatinib Mesylate (Figure
29A). This doubled to a 4.2 fold increase in sensitization by the complex of this invention
over the free ITmatinib Mesylate when the concentration of the small molecule was

increased to 20uM (Figure 29B). At the longer incubation time (48 hours), the increase in



free Imatinib Mesylate did not significantly change
Wi th increasing dose. [0245] The results with a nouse
worbanersicell line, B 16/Fl 0O, mirror those weCh/uSkh®7/011407
human tunor cells. The conparison of the effect on
chenosensitization by free and Tf RscFv/Li pAlmatinib
Mesyl ate conpl ex (scL- GLEEVEC(r)) was shown to be
dose and time dependent W tRstwo separate
chenot herapeuti c agents C sp?ati n (CDDP and
Dacar bazine (DTIC). The nolar ratio of Imatin
sHhs‘;iZa;icm wathl s ATiRscEwdipAdmptialb M@ylﬁt%oaswonm%re? dpifgee Imatinid

rﬁﬁ)%ltgq gnc%gﬁﬁg%ﬁm i:%ﬂ)( vJa!'saﬁmfod (gl PERONR/HI R e&aﬂhhours with a

transfection wt

doheeﬁfmmmumm m@pomd}vamgraatewdﬁfmpls@btﬁ(l@%h_@mé9D) Thus,

ot bt o4 TS 5ROV B ffifle sEMUCAESHES £l il 3uiithh {iffbtherapeutic
ARl tRE Bcl(Verg e #B4AYy ofthe emali aiolemile hnatinthMesiytate is enhanced when

Mesyl ate concentrati 3QuM t he
it irencapsalgted i thg cem&wéth@dn‘éﬁf}t&?ﬂgi‘?mﬂ‘b g‘{ﬁw‘a‘i 0% of
[0247] t he Cehé Surfief uéwsﬁbciﬂc hivard @N\ﬂﬁthgaﬁallip@b&nbﬂmyhﬁibeMesylate induced
se (Figure 28B) 024%] Sim]ar ex

e
@mqspm@zm@nc@nﬂw TR igwREI 10 P @B of NGTBARppn-cancerous) skin

?%#}Ib%s{ 9%@@5’@95 wWePEARAJIES &P 83 AbdveATIRR Lip ARBEY, Hﬁféllﬁﬁtlmb Mesylate
ree” or conplexed I matinib I\%{I at e.
ansl ZERscEvIgp A Imatinit M?ﬁ%%;iw&r@%@% 3 b eReeniTation. of 20uM)

]gr?ggpéo%% %aml%nt(ﬁ" chembiifers h@ a%Ent§ 'MEJ):?aIﬁQ_ﬁb n(]?figﬁﬂemf) or taxotere

osone I n ach conp ex was .
frﬂégweeﬂ@o, Thmnmda;n atio of imatiniddesdaisdn éem\ ig ﬁﬁfath e@#elﬁec was 7 to 7.

@fw K E)Sé Sﬁn 2L cﬁﬁn\@nhpﬂc-& Egg;ﬁgﬂtl'tbﬁﬁ/ak{@ Wﬂl@i Was 1:30 (w:w).

seen ‘w ree's ecu here
ielsothleg perimerts oo snéfidant fnokdiss gnsinsitizationte the phemotherapeutlc agents

i ncreasi bat on tine after transf '
REPRERE ATEE AR L A B e DA ~100mem o
AitoRntedheaidr=sl OOAM I 2 tTa@bter@t an | matini b Mesyl ate

concentration of 15uM the conplexed Imatm b Mesyl ate
resulted in a 2.1 fold increase in response to DTIC as

%PV Ok seyf f@hé 'T?]Q&JP’VH:%%@E% (Fsplakee CoMpiex:TBrbanced Tumor
doubled™to a 4. d increase in sensitization by the
Ewapthelehdfitiomi s i nvention over the free Imatinib

[0248) VesY! 3igg /Ht? &Qﬁk%e%élﬁidxﬁil &fust hﬁls?&ﬁieh P! BB &vere injected

was i ncrease QuM (Figure 2 he | onger
lrrt(aybacpusdm mtpn@le (t43 \fm,oé‘)CS'lBi[e/tS, m&%&@er days later the mice carrying

gg% 10 1y l‘ilhé 3hd28adt tv&leaé I?xg ; HERSARY éxlﬂﬁé?'%é;ﬂﬁiﬂ fﬂ‘]?DP) only, free Imatinib

as conp ree lmatinib
ymbnﬁmsoﬁvlilﬁ&@thmg\/Igsytatﬁ cd- Qin:ﬁ.Y C mplex in combination

48..hour 2
40 50 RSH B B RS OGP, e s vas 71 7.
ZQE));audr bﬂSng]beihalrﬁgmlidew@‘ath whlipesoing uth ghapley yeas 1:30 (wiw).

t.h. tl
o P Rl B R 8 e oeevecs
kombldxnt Wesmigdimatihibd Mekbﬂmeﬂoumbmly ection to a total of 9 injections. CDDP was

i.p. twice a week at a dose of 2 mg/kg to a total of 6 injections. After 3 weeks of treatment,
the mice were humanely euthanized and the lungs were excised and photographed.

[0249] As shown in Figure 31, there was a significant inhibition of tumor cell growth in the
lungs of the mice that received the combination of TfRScFv/Lipa/ Imatinib Mesylate plus

CDDP compared to those from the animals that received single agent treatment. Thus, this



it is encapsulated in the conplex of this invention.
Imatini b Mesylate [0247] The tunor cell specific
waavwrrig2si the |igand/ i posone/ I mati nb Mesyl at ectusmed11407
chenosensitization is shown in Figures 30 A and B
Nor mal (non-cancerous) skin fibroblast cells (H500)
were transfected as above with LipA only, free
Il matinib Mesyl ate and Tf Rschl Li pAV/lmatini b Mesyl ate
(scL- GLEEVEC (r)) (at a concentration of 2QuM prior
to the addition of chenotherapeutic agents
shtbpmmmermeof(tﬁe glgaed@@A}omq:/smaR oneleeu GFCpgml@ﬁ gDfyis invention as an
The nol ar
bk shetls gty Feh st BB &ichthich BehuApsyc agent.
fragnent to |iposone in each conpl ex was 1.30 (W w).
In_both e riments no significant increase in
G ﬁgﬁﬂg§§ﬁ&§n to the chenot herapeutic agents was

[0250] Obserﬂﬁ&hmlé\l MetfIR@ Hal Been WppRvied fodetraming patiges asith Philadelphia
hat of the controls. >100ng/n

oy oUARATEPOTEXE (2D ARGl pidt L%‘H‘&%In;i%%?ﬁtéra%ﬂefogggiems with KIT

@ 7§ ‘3&1% | AR sefableMasy/ba RetataRt Exalidne nGasdrolntefinal Stromal
nhi bition [0248] IxIO5 B16/F10, nouse_ mnel anoma :

’Eeﬂnbss (SIS entduisi beeppBionar & pifatq dubiiia BvBRELSf | yyrosine kinases,

fu%mggﬁcxl Abi c‘i&f‘[@g@%Pl%%@{:éeﬁtdﬁ Gfha BRY betdaMBub, dh&drug has potential

e carryin g netastases were
fdirj the tredtnvant Iof eatltdneqangeprg phattexpreseiinsy kangsgs. fn dlhaese studies, we have

I mat | rg‘é?eég%ﬁé e? egtrlveneF% §F M&irﬂ%{l{%fa‘t@hpldﬁﬁ%g%ﬁm cell death (in

Bﬂe‘iﬁl q.irb:’{tateThlﬁi rpahareanat dancers) lamdt inerdasivigs fheit @esponse to first line
Li n each c ex was 7 e I

%@qtﬁer@ﬂg.}tw %g,ﬁrg]?so da)glr?rp%‘tbc lxtm%proYedp\gg%{rxrgielﬁgered tﬂ the cells via the
f&g@écﬁmpﬁﬁ&n& c&ﬂhv(ew whmpldxes mfc eher pmeMem\{ehnem These results also
|nject|ons %if free Ina

dpmpnatya te( e %w thig n'@%ow bgrﬁptgy iStrease the ekﬁcacy of Imatinib

%%%ga&;e/nnuse/lnjectlon to a total of 9 injections.
was i.p. twice a week at a dose of 2 ng/kg to a
total of 6 injections. After 3 weeks of treatnent, the
m ce were humanely eut hani zed and the |ungs were

exci sed and phot ographed,, [0249] shown in Figure
31, there was a S|gn|f|cgﬁ MR ti on of tunor cel
growh in the lungs of the nmce that received the
conbination of Tf RScFv/Lipa/ Imatinib Mesylate plus

d to those fr c
PregTRdion A4S PRI ?ﬁ?gnhﬁr}?@ %@iﬁ‘@@%@xﬁcﬁm@))
the |i garfdomprisingelsrmmolipo P 1¥1REs
i nvention as an anti cancer agent partlcularly when
used in conbination with chenotherapeutic agents.

CONCLUSI ONS [0250] Imatinib Mesyl ate has been ap ed
[0251]f or t FRARCE “‘gat(Eémxgle@wepWPha@a Bi% 2>an Francisch CA) is a Human

Epidermal Growth Factor Receptor Type 1/Epidermal Growth Factor Receptor
(HER 1/EGFR) tyrosine kinase inhibitor. This tyrosine kinase is one of the factors critical to
cell growth in non-small cell lung and pancreatic cancers.

[0252] The epidermal growth factor receptor (EGFR) is a component of the HER (human
epidermal growth factor receptor) signaling pathway. The pathway consists of at least four
cellular receptors: EGFR/HER1, HER2, HER3, and HER4. Approximately 11 different
factors are known to bind and activate these receptors in certain patterns. The HER

signaling pathway plays a role in the normal regulation of cell growth, proliferation,



chronosone- positive (Ph+) Chronic Myel oid Leukem a
(CM) and for patients with KIT (CD117) positive

wanowsezisabl e and/ or netastatic mal i gnant PCT/US2007/011407

Gastrointestinal Stromal Tunors (G ST). It has been

shown in vitro to inhibit a nunber of tyrosine

ki nases, including Bcr-Abl, c-KIT and PDG- receptors

al pha and beta. Thus, the drug _has potential for the

treatment of other cancers that express these ki nases.

In these studi es we have denonstrated that the

JPEigT, apd medpting pregessss. edys xraund heplif dissig repaiprand maintenance

CsH the Ak, Nin(AdUi 6L 85 fts 1BIOR BdRrdlfifk W?&@t}l' éf n rmal cells, the HER
cancers) and increasing their response To first ?

Beptyvetiiag bagshown tohiave asignifisant lylpanmmthe@rmmnprohferanon
S[ﬁ{gré‘tﬁ{neqﬂ& qurvh}eal oek t#éah s he targeted |iposone

i very conpl exes o € present invention. These

[0253]r esul tEGERSwlddﬁhmmmmsmf tabHER ylgnﬁliﬁ@pahway interact in a complex

[0254]

I tl ncrease, t he f j
TRERATR GRub AT b RERGSE DSE, LR tho amount or activy
@fa‘ﬁBRtfml&aﬁd:rﬁher@ﬁnanﬁdube Ublsﬁ}ﬁ%h&hé Eﬂidp@id)]ﬁié@e cell growth that leads to

I‘W@ﬁéﬂ (%12%%%: s I vetl gpﬁgqqle% B%%so gg?@{%%; él?.‘sc;rﬁlgqaﬁ-}mg pathway works

B.a (&aéhdértﬂﬂfdrﬁﬂﬁi@%le vith U aERicH RFepR km1 @¥hfkes in the amount or
Fact or tor Typ tE)%derrral G owt h Fact or

RSBERY & n}@@ﬁs“ﬁtcw Br¥e s deveelonspemi eloprogmession, of cancer by
trbRoting kéNagRwih AE Qi‘etz{sﬂﬁlsf "(‘Eélprﬁ’né‘ﬁﬂl&ﬁ)c &gt inﬁﬁiting apoptosis

g(eovvth In non-small cell |ung pancr eati'c cancer

ragpammed celh dgathpreddditionally. s%\/@rai rstudefz,séptvg sh¢BECHRY HER signaling, an
mpRRRRNERIaRE of REriF Re iU Ry ‘E“g ’

r ecept or ng ?gnglflhng pgte{lwlh e E&blﬁgigg%sﬂ@%[n%%&nse to a variety

&f cpeees therapies Geat dahage ¢alls @pd @Jsmes,ﬁﬁﬁllaﬂiﬁ%omd-dﬁaﬁwtherapeunc agents

80 e BRI ol LB BSOS, s e,

pedy emtsbuté e thdkdRvsiogmeeni agtrmmbmj;esistaaysar&efg)l ein

tpPEI Pmpﬁn@@ L atrd.ggln,ggo tgre]lll}l‘ﬁ’g‘d q}ﬁ F)ﬁgmﬁ? Jeinasseactivitycaf the HERI

atgnatitig halteedy igidd ikeseedl. MRARCEYV AN ARbRIIERRRES té?flet Erlotinib is a
t he skj Jn addition tg its role.in controlling the

&"Wﬂilﬁzfm’ﬁ‘&r mal Yé& | s, e HERCBYGHal | nB2Bat hwa)-(Bzathynylphenyl)-

mBls@ﬂ%d@eﬂ@%@ ﬂ-q%ﬁr%bflhﬁﬁﬁte | FTRACEVOR® LN GO btinib as the
g}é{ol [ ferat| on, %natl on, survi val of cancer

firachlqrisisssait. Ede ‘é’n’&hﬁ’(lﬁéhe draseHelar phegphohdatiERof tyrosine kinase
bRt itR MdBpRTerhial Slodkh fidtorde A éh ?}{)éogﬁ% )yof inhibition with

regul ated manner to regul ate cel era

rPEareh o 2P i tyreping cleingset SﬁCQIPtOHERaS ant [bgemeiiiy rcélaraa;yenzed EGFR is
"éggr%gseﬁronsﬂig ROM burlell JFHBARACRIS 3hE cHRlet MO ol Daber 2004, the U.S.
Food and Drug Administration (FDA) approved TARCEVA® (150 mg) for the treatment of

patients with locally advanced or metastatic non-small cell lung cancer (NSCLC) after

failure of at least one prior chemotherapy regimen. Results from two multicenter,
placebo-controlled, randomized Phase III trials conducted in first-line patients with locally
advanced or metastatic NSCLC showed no clinical benefit with the concurrent
administration of TARCEVA® with platinum-based chemotherapy, and its use is not
recommended in that setting. In this regard, the increase in sensitization to various
chemotherapeutic agents in multiple tumor cell lines by Erlotinib (TARCEVA®) through

the method of this invention, i.e. complexing the small molecule with the tumor targeting



proliferation, mgration, and survival of cancer
cells. Because the signaling pathway works as a
woaswadzrst hat anplifies the growmh signal at eaCl/UsSt@p/o11407
smal | changes in the anbunt or activity of EGFR may
significantly drive the devel opnent, or progression,
of cancer by pronoting cell growth and netastasis
(cell mgration) and inhibithgg apoptosis (progranmed
cell death). Additionally, several studies have shown
t hat HER signaling, an inportant regul ator of nornal
digandgd; lipgsane jcouipdex dygpeh simplec miyingeds gy sywipected. The most
BnAndtPii e bifeQf irCReRls @imml?r&gﬁnﬁ@@%@ﬁ‘b }n%g@ﬂférapy 150 mg

tissues, including some chenotherapeutic agents an ]
VeRTE Al dote-miederatostagly ped diarrgige Soradh 3(4 reshiavd diagrheafoceireed in 9 and 6

FGeudi ri 0 .
Ty T T -
PARSHVA(scontiminethiegimpie-agent Rhadeilll ttihk Thyredmivabedti infiequent reports of
act.ivity of.1t HERI..si gnalj pat hway insjde t - . .
3aY BleRugal re mufeed el BRBE Yy cehiging, digfifies, in patints
irsceiviny MARCEVaZfoneemiricht 618S CLEOYpadrestR @ ncer or other advanced solid

N- ( 3- et hynyl L) ~ : . . :

é‘,“%‘-"fﬁ- @t%ﬁ?ﬂﬁ%ﬁ%ﬁﬁm At e dneidrrre Tl D- e yspsy wpre infrequent

QOB dERt)RndOVérBicquasy JiBRiHAEH REREST ir88meal frms.

Erlotinib inhibits the intracellular phosphorylation = )
[0255] of 1 y 18IV HETCR 2085, 4% BRrA-ARPIOvad FARGENAY GEAGRE) in combination with

BeRMithbihd ehhofRFPRIBF tHefdaRhentIFa6EIlyddvin@dd, inoperable or metastatic

inhibition with regard to other tyrosrne Kinase
PEBRIBRIYT qanieas impatichisewhe haygnetiraedivedpicyigs chgmpthesapy. In the Phase

A B0 e NP AL s e e o,

Aansaai anoraxingmd(didmeaa Baslo wad rapRCEVA(G9) p<rbént o )pafients who received

fi .Datients. w-.th | o | y. advanced .or e
R E TR o B S0k o il R LR g semotaine s
fpdadebio.eDadrrieta Wesistparted inr #8rpecdeawifheatizpis whoi wwe¢ived Tarceva plus
Results from.t mul ticenter, acebq-control | ed,
EERUIR A PSS HFTect Pf BrSerts RGCrRavFhEFMPLAbIFS pls placcbo. Rash
al iddiitieavdach read@bliy dagy sarRdoRy inRidpebtCoffRtlehits, and resulted in
showed no clinical benefit with the concurrent

Sy rdissqntinpation, in FRECEAE PSToGHti¢f PAtients Wi Eseved TARCEVA® plus

GRRIRLBIRE ARRAdAE, sdverédi@ potertal FAAGAVERDH6htd thefud@d interstitial lung
setting. In this regard, the increase in sensitization

déseoserfigr somnbieaiions, myacardial anfaretioniay isghentipl eerehrawascular accident,
ok . LGP ) _ .
@8k mlbfdaﬁéltoﬁé(th@' hé}hbl?rhg &W@gﬁ%&kg&iﬁﬁg Js??g}lfmts who received

met hod of® is invenfion,

TAREEVA \iluhgemeitabingor t ar geti ngl i ganded | i posone
conpl ex through sinple mxing, is highly unexpected.
The nost conmmon side effects in patients with NSCLC
Méaterigls muyd ARG r ) nonot her apy 150 ng were

mld-t rat.e. r and di.arrhea. G L4, r n )
[0256] i ar ¢ hlg%a'fggegoﬁ%é n?e?ﬁ)g argﬁ}?néunﬁerp 5%%?130?(% TAB), ad?&eg]ygphosl’handyl
EAREENAINg -(DQRE) darph IN-enllsimid@phantibmgtate DOPE EPB-DOPE) were

rp%?cllllgéeldnigorlnrlk\}an%elgoqgrnf,iplodfs (Alabaster, AL).

Cell Lines and Culture ,
[0257] The human prostate cancer cell line DU145 (HTB-81) was obtained from the
American Type Culture Collection (ATCC; Manassas, VA). DU145 was cultured in Eagle

minimum essential medium with Earls salts (EMEM) supplemented with 10%



patients discontinuing the single-agent Phase |1

trial. There have been infrequent reports of serious
wonowerigristi al Lung Di sease (ILD)-1ike events, paciusgiongii4o7

fatalities, in patients receiving TARCEVA(r)for

treatnment of NSCLC, pancreatic cancer or other

advanced solid tunors. In the NSCLC singl e- agent

trial, the incidence of |LD.lhiyke events were

i nfrequent (0.8 percent) and were equally distributed

n.treat arnms. [02 I venper 2005, the
lt'—b%%i 'hpﬁtr“?)a\%% ?tﬂ\g&\’}ﬂfrﬂe"%i(@‘ ﬁET“S?cIo' 3aineo 3¢l 3 ne/mL each of
genitilliapitreptahpsin] d@nRBinyCHI. Thb Buinaf &l Bl BEAIDA-MB-435 and
advanced, inoperable or netastatic pancreatic cancer

|
i PRI RhG RSk e5Th dine Tk avepe eitied in improved MEM (IMEM)
chppreigfeaPyith 109 M- iRESakd FBY YPM D- R £2 LG 50 pg/mL each of

cancer,, t he I’TDSt_ conmmon adv_erse events reported we
Penicylia, strepsomyeinyarchneemysinxNarmald ndnaandezaus) Riirhfibeoblast cell line

t ' p f ' recejved..
WRCEV%( ?g}tﬁ%dgg{ml t abl nse@gédﬁ%g%g@ggr ir@ﬁ{[ g?dmm pryuvate, 1mM
péan-essertialh emimx eicidsd pfenclioYabhert MactvarbdicRln. bovine serum, 2mM

i_ e tred hn A48 cent of patients who .
T B ERe Y08 SRR EGd b el Morlomis L Redtcips EMEM was
rﬁ’atq'h@_sﬂdsﬁ@mMefﬁa'ﬁédﬂ(ﬁe@mt md. Val)iang tiy d\tgerﬂiteﬁ‘b@ﬁﬁge Iﬁ’?ﬁﬁ and ingredients
r e r.es A n e reductions in two
e Sl St Ao LS8 BRachulnBR”, "5t Uy
di scontinuation in up to one percent of patients who
received T . pl.us gentitabine, In addition,
EEGRERan o ey Hnd e G bR SE % Fompiaves uded
[0258] i nt er Yatiohid lipdsbhalict@@abRiohi IKEA(DRIF AP ADOPESor DDAB:DOPE ata 1:1 to
ocagglal infarction or ischema, cerebrovascular

coralan fala) WETRPESPaEeHgIsHIELhe rthanelinl egtipe mettend as deseribed throughout.

m Len- i | . . . .
DGR L S S g i s

POPSTatpnoOTTStisdnsg pt mony tompenstieneion mixtups opRipa and TfRscFv (ratio of

) i ol [ e nol.am ne ) ..
G L 41 900} A055RUP) LKL ELABPAAT PSR e s e
pRpTepRgie donearrafivawas ddded mikedibgtsn{dAbidhasistitind\k) room temperature

' | £ ur 0257] . The, hupan prostate
oo 8 ) LA Bof Q2R Dl TR0 E 2L b cach,
gereple dan fiygecofedritation Gl 1% @b i20%, (MIreGuitiya5$6%. TH)molar ratio of
EHIié%th§ cul t ur ed |n(F2_Ie m ni num essential nedium
Wi Ph Al §p%sgmeswﬁ£m . %&m 18re AR sititaly 2:7 to 8:7, most suitably 7:7.
Thé/hizas of tikctdmpitoeh Weleadeth@UhOP by AyHAM{FRR scaiMng at 25°C with a

=gl Ut .a e 50 ng/ L _each_of penicillin,
é](:‘?é‘plété @1”10&) sYsigh ety e niteddeinedeminoma cel |
| i ne MDA- MB-435 and human pancreatic cancer cell |ine
- | e cultured in inproved MEM (I MVE
Ez%o Cgﬁ ;/iability with the TfRsc v/szA/ErlotinilS Com"\vlplex
[0259] For irn vitro cytotoxicity studies, 2.5 to 3.5 x 10° cells/well in 100 ul of the

(1

appropriate growth medium of each cell line were plated in a 96-well plate. After 24 hours,
t‘he cells were washed with serum-free medium, overlaid with 100 pL  of
TiRscFv/LipA/Erlotinib complex or free Erlotinib in serum-free medium in Increasing
concentrations, incubated for 4-6 hours, suitably 5 hours, and then supplemented with FBS.
The cells were then incubated for an additional 24-72 hours, suitably 48 hours at 37°C in a
humidified atmosphere containing 5% CO,. Afterward, the wells were washed with IMEM

without phenol red and the cell-viability XTT-based assay was performed according to the



suppl enented with 10% heat -i nactivated FBS, 2 nmM
L-gl utam ne, and 50 ng/nL each of penicillin,
weroEpuzisyci n, and neomyci n. Normal (non-cancePOUA)R2007/011407
skin fibroblast cell |ine H500 was cul tured in EVEM
suppl enented wi th I mM Sodi um pryuvate, | nmv
Non- essential am no acids plus 10% heat inactivated
fetal bovine serum 2nmM L-gligam ne and 50 ng/ nl each
of penicillin, streptomycin, ‘and neonycin. EMEM was
pur chased from Medi aTech (Herndon, VA) and the other
mehiifacuirer’s prateu aBactmgeg Matinbains, IndianapiisaiiNadnfthe presence of an

fluid Rockvi | | ,T
Flth bbb, Oay S0368hhE1 o TARA carvom)-
hltaeﬁz@lmahl]f-lﬁﬁ(mthahomsmmégb(emeulmamonm bePerange formazan

t al1:1to 1:.2 re
By shisirogease i ¥ ratonbipdtd obBeRelsiy Ko & St ‘aBorbance, which
Sbiro1afeY /t&tMunﬁfér oF livirg &DW@&QSM@t%OW @singa microplate reader

Glching Tevieaso eSS SPeclC MAIBBO7R) GRVhdnhibition was

Htazwgafec( 8l tRe BfapH bREHTY BPdIIu'g%ncehtr:hh@n {erdls hatastipn of surviving
nore suitab yllBtolB%) the Erlotinib at
célds.appropriate concentrati on vvas added mi xed by
inversion or stirring at roomtenperature and
i ncubated for 10 minutes. For aninmal injecti.on,
db_eﬂtm)@emnswiﬁza&'@z was added to each sanple to a
[0260] 1_‘rlhgal O Ce teEnaC)tsle sqéé)alftloﬂl(g? dgz %99{ |5r;gl?g ﬁél%\//\é/gﬁ il 150 Etﬂ Rere seeded in
Q %—\YIell Q)la'ké Rﬁem Bowd) lhableus S/eie MSI&dTWlthﬁm-@lep agdjum, overlaid

Syl Rty Ly RSB G B S SR oty sg s Erosinit

%%Qh@dwsnmdMIsuﬁﬁMy 5Urvivire dn&ltm@ﬂmm wasnd¥ed toeachlwell. The cells

Vlabl|ltyWItht AIErI i.b Co ex .
NS UCupRed for A A fisysuliah i 9dous: B ed by the addition of
Waﬁ&bbﬁéﬁé@uﬁple&eﬁ% fediRfn With SPRABBLE ﬁiéﬁl(ﬁh@:\é}béutlcs in increasing
medi um of each cell line were plated,in a 96-we

sPageatranpps ang incybaion configuedior §PWQ?‘én%ﬁ]é’r?€d7%\P‘P‘HS suitably 48 hours.

??f ULH (ﬁﬁe tfén&mgy Qfsls@%r@"do@eﬂﬁ?& (taxBere; Aventis Pharmaceuticals,
Rsc Lip otiRi b conplex or free Erlotinib in

mdgwmt@e%dnumanﬁom dNERS ANG RECONESh tipmapyns sCorp., "Seattle WA) and

SEAGT AP A L B O HT s we

fperfoanemtnhssess tlad de@decrs shmmsauosumt@mrym@wmm@catand ICso values of
S e O
racimodbmpkd. and the cell-viability XTT-based assay was
performed according to themanufacturer's protocol
(Boehringer Mannheim Indianapolis, IN). In the
HLsRNCe of an el ectron- coupl i ng reagent, XTT, sodium
%OIIL]Lc;rgs%geo?yEl'n%crz;slu?aote am? ?ﬁ Xe krlot‘zmb (TARCE v4A®)

[0261] The effectiveness of TfRscFv/LipA/Erlotinib (TARCEVA®) compared to that of

free Erlotinib (TARCEVA®) on cell survival was assessed via XTT assay (as described

herein) in a human prostate cancer cell line (DU145) (Figure 32A), a human pancreatic
cancer cell line (PANC-1) (Figure 32B) and a human melanoma cell lir}e (MDA -MB-435)
(Figure 32C). The molar ratio of Erlotinib (TARCEVA®) to LipA in each complex was 7
to 7. The ratio of single-chain antibody fragment to liposome in each complex was 1:30

(w:w). Erlotinib (TARCEVA®) was dissolved in water. As demonstrated in Figure 32A,



4-tetrazoliun]-bis(4-nmethoxy-6-nitro)benzene sul fonate

is converted into orange formazan by dehydrogenase in
woheornueschondria of living cells. The fornmazaRCT/US2007/011407

absor bance, which correlates to the nunber of |iving

cells, was neasured at 450 nmusing a mcroplate

reader (Mol ecul ar Devices, Menlo Park, CA). The 1C50

yi el di ng 50% gr owt h |nh|b|thﬂp was |nterpolated from

the graph of the log of drug concentration versus the

fraction of surviving cells. In Vitro ®

Ghemestrdi PUA46 exll [votediporeme t ¢pmplpre rdedivarsdt Exlgtinign (TARCEVAT)

}Sehﬁllg v\gr %te? ﬁ%tn]SOt%Ac? fxlclrg‘lj% léelﬂ gllﬂ'x?a as @1 e ! gd ?beﬁg@afhen Erlotinib

masha@vm@ﬁlserun}free nedlun1 overlaid with 100 nL of

Tf RscEv/ lotinib co | ex or

102621 { o oSt BB PET Rapruese: sel Fge Sl Erarceva®
BAWeted WRAthd RgdtohBIon@sleaBstPalsipaifRasily pelater effiber dneiellSklll than when
were i ncubated for an additional 24-72 ho

deivgsed sin fdreponkaipy tHeradwiaei A 8tmetie QprfPfﬁig lrfaif%%mem with
%ﬂ@é@ﬁ%gml&ﬁﬁb HANCEY RP) Mérfﬁeetsngmteeﬂ%apeut | cs

I'n 1 ncreasing concentrati ons, i ncubation continu

[0263] f or apphoxiwactby ofafipe Qﬂo'l]ﬂ%SCFé’GrlPébP%mE’@fob Fripiiny 6T ARCEVA®)
g\}gﬁ%ﬂég\{gﬁ%gtcbﬁx dredg h %%M%MA(ﬁﬁ?ﬁﬁﬁ 282 fold increase

armaceutli ca ewat er

i ¢edkeiblinmgowmish @WANTR@(EEV)‘\ quenthat withdrgs. Targeat wascobserved (Figure
¥ﬁ% and gentitabi ne (GEMZAR(r), Eli Lilly and Co.

?'anapol is IN) . The XTT assays were performed to
assess the degree of sensitization to the

enot her apeut i, c f wer e
@FWFW@E“"%PH%EE% (e %}t% ’)é"?’"eu”gisﬁﬁ T,{iﬁéf%/ 4 owi Ng:
[0264] | C50 umer aikfyeet @ilotiaito (PARCRIAD), &ielxvaedudntt&r ‘free’ or via liposome

gg&par | S%)Ip 5[)%11\%3%%9‘% -llj-tlﬁgstegglpg% ?q:{;%ﬁ:ggg [[(Ib 1rst I’l]me chemotherapeutic agents

Wagsélfd/ ldde B ESY %TT'a@sa(gTAHM proktate &P dfn@dDUl 45 hﬁ’ds treated with

free Erlotinib (TA on cel | suryi

és7§e@~éemt b 1aMxfirge @ss@ynr(l@z@dd@é@mmbda ARCEVA )|fﬁll‘awed by addition of
h man. p st I

L
3ad) Ccﬁﬂpleﬂvd'as a0 7riedquingest todk1). Thenmtl(oMﬁAlr!@ dBEh antibody fragment to

é‘Pfgor{l%"ﬁaﬁCthngeé(gﬁésa%%% (5 \Né({ s’; @Jlgﬁé Eé\gtcg% ¥5uM Erlotinib
$TABIGECAS) rRoattnittaddy thélagmeah dlmokt p@sfmds ihcreekcm response to the

&ggrggﬁ\%a\é}%ﬁ“g' agq:org (wvﬂeRsEr&gHBlﬁ i{l"ﬁgt%é_!d\)—AB)CE\/zg&(vgx)e)d bwalsposome complex

g%—irmmnﬁ’) ,Ods Mﬂ&ec abl adthinfstdréd @s ofi@ Belofihidx At this dose free
B?lloltl\xlﬁg c?c()jes I§1rc»|t (s)gnlsng the celﬁgt%/ﬁltc?))antrone. Moreover a dose dependent increase
in chemosensitization was observed, but only when Erlotinib (TARCEVA®) was delivered
via the method of this invention and not as free Erlotinib (TARCEVA®). At 7.5uM
Erlotinib (TARCEVA®), the level of sensitization of DU145 cells to Mitoxantrone after
treatment with scL-TARCEVA® was over 34 fold higher than that of free Erlotinib
(TARCEVA®) (Figure 33B). In contrast, even at this higher dose free Erlotinib
(TARCEVA®) had no effect on the response to the chemotherapeutic agent.

[0265] Similarly in human melanoma cells (MDA-MB-435), Erlotinib (TARCEVA®)

delivered by the liposome complex (scL-TARCEVA®) at 3.75 pM enhanced the response



resulted in a greater than 5 fold increase in cell
killing as conpared to free when Erlotinib

WODARGEYAR(r)). [0262] Simlarly, in human pancPeatise007/011407
cancer cells, (Figure 32B) Erlotinib (TARCEVA(r))
delivered via the |iposonme conplex had a significantly
greater effect on cell kill than when delivered in
"free’ form There was an al gpst 10 fold inprovenent
with TfRscFv/ Li pAV/Erlotinib (TARCEVA(r)) over free

smal | nol ecul e. [0263] When the effect of free or ®
f RSotells ko Paxateneplyexdetp1d(Hignieddd) cTmmrerdspdioe Erlotinib (TARCEVAT).

-T I
G 5450 3oL 0 PRSI A S 2, getverss s
ndleqnt.- A’cl"ABﬁM/ﬂ(erlévelwé serisitidativh tas Bo eteorigthataal Qyasalue could not be

SBicee o FtaR i RS AR sy oL TARCEVA)

Wigutd 3485, vk |t1‘i§ oM RefsTARIIBYAL dompatiéd to/ el Erfitiniteis estimated to be

free' or via ome conpl ex (scL TAl A(T)
$aA8ifpldz &n ﬁWt t there was onby il ﬁ@e%trfg"rfﬁ%éﬁl%%mlat The molar ratio of

ﬁ?fn?b &’? RRAESOA BSREE upléac)ﬁ-r& ﬁch/asHW &R, %erﬁt% 8f single-chain
DU145 was treated Wlt mM or 7.5mM free

@nnbcmpfrmmtrip liposamnbir ARCEMALSY »yas ; DG by
(02662991 LIAQ Ofed &FEﬁﬁééto% EQ‘?@%&%@MFW@M Qi (HBS{CEXA% was also

nol ar ratro of ) to LIpAin eac
mesquk@b( invhBsmiAnt pmnire(aaq umanabxemll tlmelPANC Tha“hcamob*r ghtio of Imatinib

SR S5 L Ryl SEERl, o AR 37l S ooy gmens

3o Tipabbrhe hrDbadhi &brﬁﬁ]éﬁ@@dﬁ]( 30 Ywoon mmvasabbmdd]mrthe Iomer tumor cells,
3 fold.increase_in,r

al nost
TherBot Foa Pagrats mseee aRciveier eh PR ey Rt apjothrapentio agent
dskire® (bynlditasine MECOO MR XEfstwtib TARGRYBR(IAT), wa§ dehvered via the
conpared to adm nistered as free Erlotinib. JAt

th
diposome semplexoes {hietprasat lm@ptl% (ST TARGIEAS (Figuteg3s). At 7.5 uM,
% 8’%@9&‘ &Oﬁﬁml 28\&a 1ﬁ &ﬁg ?&?3 «? bf‘ﬁ .§ tb 'Gemcitabine with

enosensitizatTt on was O serve
Eiplosong .cmnprmad:mgm;t» (TARCEVA®) everthat soen vgthiretiBrlotib. In light of

T nﬂ% h%smé S’ﬁr(]ht nC% 32 M‘% ff% lrlo/%jﬁa & e@%& T2t to enhance the

Sffest bfamnldaﬂl oﬁerﬁlbﬂhe%eMSl sudho aMrhmatint efface omf tesponse to standard

CI%leat qﬁa i'%g TARCEVA( r d) was over 34 fold higher

SHopieRPey Csf‘F Y "BE¥RACY TARCEVA(r)) (Figure 33B).

[0267]] N conthas here@igaih & withithe bHghematianeletiiles iltileoprieions examples, we
T L B3 Ay S BT i o o
NRAFBY HRd e Bidazy ()WE% M a6leculeBriviinit £ ehhARSEWNen)iDis encapsulated in

the complex of this invention.

[0268] The tumor cell specific nature of the ligand/liposome/Erlotinib (TARCEVA®)
induced chemosensitization is shown in Figures 36 A-C. Normal (non-cancerous) skin
fibroblast cells (H500) were transfected as above with LipA only, free Erlotinib
(TARCEVA® alone) and TfRscFv/LipA/Erlotinib (TARCEVA®) (scL- TARCEVA®) (ata
concentration of 7.5uM) prior to the addition of chemotherapeutic agents Mitoxantrone
(Figure 36A), taxotere (Figure 36B) or Gemcitabine (GEMZAR®) (Figure 36C). The molar
ratio of Erlotinib (TARCEVA®) to LipA in each complex was 7 to 7. The ratio of

single-chain antibody fragment to liposome in each complex was 1:30 (w:w). In all 3



delivered by the |iposone conplex (scL-TARCEVA(r)) at

3.75 mM enhanced the responseof the cells to Taxotere
woyoosdi4tsid (Fi gure 34A) conpared to free Erl oPCHiUS2007/011407

(TARCEVA(r)) . Here also there was a dose response,

but once again only with the scL delivered snal

nol ecule. At 7.5mM the |l evel of sensitization was so

strong that an I C50 value c %]]Id not b e determ ned

with the Tf RscFv/Li pA/Erlotihib (TARCEV A(r)) conplex

(scL- TARCEVA (r)) (Figure 34B), but the fold

sepesinidnzaho ergrmﬁczmo ngaease in (selﬁsnwtﬁnltgtthﬁ chermgtherapeutic agents were

te >140 fold hi co t nly
ptervah o i rorvafies peas iind sing SR AThat qiShE cIRIOT
[0269] Er | ot mhuk, KeTeAagﬁv aA(wih t}ta)oﬂaepémalm neﬂedfulemi‘npﬂhemrmeuskxamples we
to 7. The rati.o of sin Ie chal

hﬁxﬁﬁlgﬁgl ingdiiple tggll% celk typgs and g&gt(viﬁbx&bqy clte%rg%ge aprﬂglc agents that the

@%W efﬂcﬂ@§ 8Mie SRIAN Infe B¢ EMBIiNiba eflidn@éd Whbn it is encapsulated in
was al so assessed in human pancreatic

élmpleépfthﬂf’f PertiC- | . The nolar ratio of Imatinib
Mesyl ate to LipA in each conplex was 7 to 7. The ratio
of single-chain antibody fragnent to |iposonme in each
conpl ex was 1:30 (w w). Fxampleokber ved in the ot her
tunor cells, there was a dramatic increase in the

| evel of sensitivity to chenot her apeuti c agent GEMZAR

(r). (Ge 'ablneHCI) inib ®
Prepaalipd A URRACRE 211D H@EWF cBI¢ SHBTH L Ditad UTENT®)

i nvent i orComprisingelumunaliposames py Kimple Migingher e

was an anmazing 545 fold increase in the response of

PANC-1 to Gentitabine with |iposone conpl exed

Erlotinib (TARCEV A(r)) over that seen with fre
[0270] ErI ot i Ttieh. mpjerity glof  ohnediat iReldisgenrenralingrll ncmqﬁ’mﬁm (RCC)  and

Et%lﬁ x?‘ra? fsy E’l g@%ﬁngt ﬁltfﬁ)&ﬂqﬂﬂﬁhoﬁsoote B%P%Snonnahtles in

erapeutics, such
dman’gtel smgrﬂ:hﬁg phthmays,e@pxppgs:dttg astirgiclavell defined mutat10n or abnormahty

e
REHsuffitseryanpi@suth wegrialsy énsehaivinity ro reubwilpindiliitompsignals, evasion of
cell types an h arj o henot her ape e
tm%gap%gedoc&ﬁi (}dp@]l% agﬁétoés},l{g%lglﬁssorrep ﬁaél Utt(—fang%élatmngd angiogenesis,

%hqlts'b&hi blfviaéiﬁﬁrhﬁiariﬁ&dstwﬁ rSdnlci)téﬂgE rﬁmﬁtar@urmwu““) {3 drhéral multi-kinase
co ex of this Inventign The tunor .
ng}tfm @ahatm#@nmu#m@hrhlﬁéﬁmrﬁﬁ%asﬁ% Eﬂaml?lﬁ?‘aed in RCC and GIST

{, B).mitmy aefate RSOTESNS) bing@dtdneBudl islipidall Rnown PDGF and
gur es 36 A-C. Normal (non-cancerous) skin_fibrobla

WEGE 1erp00s, Nerdh plana frelstBdbetl ey el PRlifsraRen AP angwgenesm
f L%Eﬁﬁ“ b ih@'fﬂs&%ﬁ‘ﬁ%é G)@f ﬁfé?&p}at%%mu]tane_lgxsl inhibit PDGF, VEGF,

ckv/LipA/Erlotinih (TA A(r)) (sclL-
Apd)KIT Eﬂceatocfo FdERENAT idemopstrateds aqwalw%mq getiily by inhibiting PDGF

a}ggép%rg %noéerﬁ%épme{/ﬁﬁuxtecgpt@&eﬂ SnddthOXARENORE preclinical studies in
both RCC and GIST. SUTENT® induced tumor regression and inhibited angiogenesis and
metastatic progression in preclinical studies. SUTENT®, therefore inhibits multiple
signaling pathways, resulting in a dual-action antiproliferative and antiangiogenic effect.
[0271] SUTENTY is indicated for the treatment of gastrointestinal stromal tumor (GIST)
after disease progression on or intolerance to imatinib mesylate, and for the treatment of
advanced renal cell carcinoma (RCC). Approval for advanced RCC is based on partial

response rates and duration of responses. There are no randomized trials of SUTENT®



(Figure 36A), taxotere (Figure 36B) or Centitabine
(GEMZAR (r)) (Figure 36C). The nolar ratio of
wanrbotiuzish ( TARCEVA (r)) to Li pA in each conpl eRTWAE2007/011407
to 7. The ratio of single-chain antibody fragnment to
i posonme in each complex was 1:30 (ww). In al
3experinents no significant increase in sensitization
to the chenot herapeutic agen wer e observed. Al 1C50
val ues were in the sanme range as that of the controls.
[0269] Thus, here again as with the other small
demensttaimgiclinicabbqneéiv suwhas éxaegseeé survivel baingprehementiin disease-related
nmul tiple r cell types and with various
éﬁ@ﬁﬁgﬁﬁngggtic agents that the delivery and efficacy
of the-small nolecule Erlotinib is enhanced when it is
encapsul ated in the conplex of this invention. Exanple
Muatpriels gardiMEhodnd Characteri zati on of Small Ml ecul e
[0272] Suni t 'lfﬁ—blgéﬁy@-t?’etnﬁ%tﬂ_m&ﬁum propane (DOTAP), dioleolylphosphatidyl
Conpri si ng- | nmunol i posones by Sinple MXin béZ?O The
efiapplamine (R s1d. Nrstaleimido-phemyibuerate dAPEEN GMEB-DOPE) were

[ ! I unmor (4 ST),
R A SRR S U SO A P
mul ti pl e signaling pathways, as opposed to a single,
L1 .defin tation or abnormality. These changes
:%%dﬁﬁﬁﬂﬂ@%?%%?ﬂee the processes critical to cancer
[0273] gr OW ITHenRurhae Ipickeate s@héersedlf line @DUY45 (FR81 hwas obtained from the
signals, insensitivity.to th-1 nhi bi i ghal s .

e Wegftﬂgvg gﬁlﬁelagtif’éll qulgcg(‘gﬁ ﬂ[a{lgs&s%t\}o‘gf )glﬂ HGadeultured in Eagle
IphidirhhiAS Ssdeib] Crgéd'li)llﬁx poiteNEhal , saitsS(BMEM) supplemented with 10%
angi ogenesi s, and t.issue invasion net ast asi s
SRR b Pt DY e BRTFER (T BBb 2 Lo pe Rih Qepe/mL cach of
igRhichiih Qdtrep iy, Ml heSA9ES! Yhé Rlthbh friel S@UAIGRIL line MDA-MB-435 and
receptor kinases invglyved in RCC and G ST devel opnent .

Suian; pAnSraRtF eace TENTE PANGi Inerarpibirsd yn| ipmpreyedsMEM (IMEM)
I%H:)%lgﬂ W R 1@?&%%&%9&%@@?33?2 W E1RbAN ah @56 pg/mL each of

Q
both tunor ce proliferation and angi ogenesis. .
PemiEilins streptonmyain,fand aeomiyeini Netmaldwin@rgpng fidraipast IMR-90 cells, a gift
i puldan 4 NRiEDbLL. P - I . Pt.Qf: lth
e BN PPl ORI Bopepln] R plBines of ot
iBethdsd4,i M) PR&re cudinept iorEMEM peppleyertsd avith ME@heat-inactivated FBS, 2

rrﬁlelgg%ﬁﬂéﬁg‘[‘]%ﬁ(g?od% l_nic’%lfﬁ%ﬁl% fa)n:ugl %{:czcgsl, itlﬂinn%\?l so‘?ﬁuli!xqip%uvate, and 50

egnessichnofipenicillih bitepdompcinp ged asosyaind Neinzd t @bheancerous) skin

pr,ogr.essi in preclinic st udi ENT(r ) .
Hrepurss el ito P06 ik Eiowrtt BN S bbied with 1mM. Sodium
reuilatd, rlgnMrNan%??htialcdmi@a azfifsi ]jlﬁ@lli)‘f(/uelliﬁt iinaetigzrtdd fetgl bovine serum,
anti angi ogepic effect. 10271]. SUTENT(r) is indicate .

M lnglFrane e d> 0ot e/ ks tac BRI Pl omyein. EMEM

(WsSarcRiseer fréthSPRaRTREY YHeARIOA) VOX) @id ithY otiRf a8l ecull@re media and

imatinib mesylate, and for the treatnent of
ingredients were)é)btained from Biofluids (Rockvxllgﬁ\/[D).

Preparation of TfRscFv/LipA / Sunitinib malate (SUTENT' %) Complexes

[0274] Cationic liposomal formulation LipA (DOTAP: DOPE or DDAB:DOPE ata 1:1 to
1:2 molar ratio) were prepared using the ethanol injection method as described throughout.
TfRscFv/LipA/Sunitinib malate (S’U’TENT®) complexes were prepared as follows: After
10 minutes incubation with rotation or stirring at room temperature of a mixture of LipA

and TfRscFv (ratio of TfRscFv to LipA, 1:1 to 1:40 (wt/wt), more suitably 1:10 to 1:30



advanced renal cell carcinoma (RCC). Approval for

advanced RCC i s based on partial response Tates and
wduaoeti4zisl of responses. There are no random zed#CrmiSa03/011407

of SUTENT(r)denonstrating clinical benefit such as

i ncreased survival or inprovenent in disease-related

synptons in RCC. Materials and Met hods [0272]

|, 2-Di oeoyl - 3-trimet hyl am_m)?gm propane ( DOTAP),

di ol eol yl phosphati dyl ethanolam ne (DOPE), and

N-mal ei m do- phenyl but yrat e DOPE ( MPB- DOPE) were

paredbe Gunitinih meleta (SUPDENT " LatgheRpprapridie serqentraign was added mixed

55 g5 R R BE Tl s o i

mEctucmdeiﬂym @it ose v@slaldded tcncacmmle vha fissleoncityation of 1% to

A0 e ruttey ST ey B B8 PSR EAT Relef (SOTENT®) to Liposome

flfﬁa%ltfrérﬁ&ﬁt*W@t Bg7f5 gioeé sﬁlﬁ&lﬂﬁ@h’ﬁﬁi wm7( lﬁﬁsl) lsm.?arm& 7:7. The sizes of the
g ut am ne an eac eni ci | ° .
SOPPIRXEFYETH determingdo ngapémamrphlég%ﬁ {eaTeTIAg AoseG wify a ZETASIZER®

1300 6HN R tVEr dBavandURMBR R iRgdd)eat i ¢ cancer cell line
PANC-1 Wwere cul Yured in |nprove)§ VEM (1 MEM

suppl enented with 10% heat -i nactivated FBS, 2 nmM
Ly Ghitdh @Ezlﬂﬁabﬁgﬁwﬁﬂ B cﬁﬁﬁl\%ﬁkuﬂﬁmb%&iaw(scffzsm“‘ ) Complex

strept onycin neonmyci n human
[0275]f i br otHOe{sln ViR @Uoteaidity, stadighf 2.5f tomdDr. 10° ¢ b i 100 pL of the

(ﬁggfétpﬁﬁ{eé‘t‘éﬂ)gg@gﬂm% f‘é&\ﬁeﬁﬁgh EISP"’&L ; egﬁked' E‘;‘y‘éﬁé LWERDIRE. After 24 hours,

sbhppkdienwven wvashed 0%itle aserumatied v anedibrrByveplagd with 100 pL  of

Ingﬁlsglﬁﬁg |’A/§3]f91él%l m\/l 1 eﬁg?g&ﬁg&‘ﬁm 1N Zér‘?(l glg %regM Sunitinib malate

nrsenmm’reaemsmamnn iNaeasihg (;dsrmentrm; mn:abated for 4-6 hours,

y kl g}{’ g:?gﬁié)lgg,a%dt Sqll %ﬂ%)}lggrgpﬁt'l%g muﬁgggll”hur eqs wereEthen incubated for an

mﬂnﬁ}iﬁmﬂ@.'hoﬁfﬂ @Qltﬁﬂn{/lqg Hubsat A0 @ad hiBakifiéd ainﬁféphere containing
fetal bovine serum utam ne_and 50 ng/ nL eac

oY% feQi- ciAfieriyardstthe p’(@}wm WaﬂtfdnwwMEM Enféwmgenol red and the
Q@flcxnﬁﬁﬁ% ke dediRdRChad PErOEdRRd adébdirg fo ttllféenﬁhﬂﬁ&urer s protocol

cul ture nedia and ingredients were obtained from

EBof:hxungps Mm@kw,l Indianagy)lis, PY)e futheirireienes af sl estrqn-¢oupling reagent,
Iseppni tini bim e(SUT Cat i oniyc -
I |§gsoml for at| on LEN(A1 %prggﬁﬁgl—lﬁ %rﬁ)g%;gl%ABr 4 tetrazolium]

atis(d- mcthoxxa6m120)hghmner astuilfo)lawe e gorysatedd intoi n«ganma formazan by
t n_r s_gescr tRro

SADBBA LTERS E S5, B Pty oo, i

Vuamlqnﬁsepahedumberfﬁlli\dngcalkf tves measured at 450 nm using a microplate reader

(Molecular Devices, Menlo Park, CA). The ICso yielding 50% growth inhibition was

interpolated from the graph of the log of drug concentration versus the fraction of surviving

cells.

In Vitro Chemosensitization

[0276] For the chemosensitization study, 2.5~3.5% 10 cells/well in 100 pL were seeded in
a 96-well plate. After 24 hours, the cells were washed with serum-free medium, overlaid
with 100 pL of TfRscFv/LipA/Sunitinib malate (SUTENT®) complex or free Sunitinib
malate (SUTENT®) at 2 to 6uM Sunitinib malate (SUTENT®), incubated for 4-6 hours,

suitably 5 hours, and then FBS was added to each well. The cells were incubated for an



10 m nutes incubation with rotation or stirring at
roomtenperature of a mxture of LipA and Tf RscFv
wonreai7ite2si Tf RscFv to LipA, 1:1 to 1:40 (wt/wW PCTIOS2@7/011407
suitably 1:10 to 1:30wm/wt), the Sunitinib malate
(SUTENT (r)) at the appropriate concentration was
added m xed by inversion or stirring at room
t enperature and i ncubat ed fo410 m nut es. For ani mal
i njection, dextrose or sucrose was added to each
sanple to a final concentration of 1%to 20% nore
sdditiedmd] Y2672 OftursT saitabdy a9 heirsofadfov&dnby it bdditibatad the appropriate

by e R ST o 80 e Gl gomoenrations,

bE iaoitioNe somkHuedd édre bproriindaglydAasid dohirghduitably 48 hours. The
scattering at 25C with a ZETASI ZER(r) 3000HS,syste .
EREPUEFIRPENG 1 BBEK ?ﬁgaome.ré 19 °_9Fa€‘f%> @arpiet ZOVERGS, Pharmaceuticals,
Hrmgewﬁr,ﬁby S8R AatBA NOVARTRONE®! S Fdrp), )Seattle WA) and
Conpl ex [0275] For in vitro cytotoxicity studies, 2.5

gomgitabing SGEMZARRR | Eli iLilly cmdnCoefindigpanolis, By TheeX TT assays were

gé&%&%ﬁg%@g& ﬁlfg ﬁ%gir?e'% é)?‘:@ AsitidaBien WS THR clﬁllsﬁbﬁﬁrdﬂéuﬁcsﬁ alad ICs values of

ours, the cells were washe
widhhcadewern daladated dialdrsensitigatian ¢qwils thel Hiloming; fICso untransfected/ICso
Tf RscEv/,.Li pA/ Sunitinib nmal ate (SUTENT(r)) conplex or
F?célecoénu%lf%)t(’l nib malate (SUTENT (r)) in serumfree
medi umin increasing concentrations, incubated for 4-6
our s, suitably 5 hours, and then supplenmented wth
#5The cells were then incubated for an additional
24 Viido rQOptirsizatith bABleyMbBrRars oATIREEEVILIp A(Shnivinthi fiakde (SUTENT®)
\?i m)siphere contai ning 5% CO2. Afterward, the wells
Washed with | MEM wi t hout phenol red and the
[0277] cel | - VitabtiRseyvXITA s RthiB ssaxe WSS TEN T ¥y ¢tafiplag aafsdiragared and the
to the manufacturer's protocgl (Boehringer I\/Iannh,ew% .
mfdarafﬁrfgopf ghe pquzl_l mplecyls tor liresome gf the, TfRscEFv/LipA/Sunitinib malate

S@@Tﬂ\ﬁ@)c&ﬂﬂél&{‘%i@@ﬁ%ﬂfmdﬂ The @M Kiffing effect of complexed and free
"-1I-(phen Iamno-%arbon -3, 4-tetrazoli

y nyl) : o] I unj - g :
Sustinipmalag (SETENT 9)2b éﬁyffé% 18tipg ehJueitind @g;ﬁ%(StLéBENTﬂ) to LipA
i_nt i ) i
SRR PR, eGSR M M of Tty o Liph was
WBCcEwitwt)r & alebcals/wdbwarmizededin 4 PGiwrll pletd and teated after 24 hours
neas d A nm.usi n i e.r SPRTR.
s
BOATENTR)h IThiei KITTT assaymswinat perforhmided?2 fcons tafier greaphent to assess
of the log qf, drug concentration versus the fraction NP
G oLeig g eI VNS e BUeREnRsCALR YRIHPB RO Sipgh inhibition)
Wrcle tc/hféull‘dl‘ﬁéﬂ‘fﬁ%ﬁﬂﬁid é(ﬁﬂbﬁt@ﬁi(ﬁi—gdg ,vizﬂxiﬁtyScurSe.lll(I‘TBglllre 37 shows the ICso
cell s/ we in.10 wer e eded in a 96-well.plate. .

Aeliss 0o AL h GBS oharaTAlE R ff SHALBARIAfe SUTENT® to
REkotE 0@ 11787, d decrease in the ICsy values were observed in cells treated with the

complexed Sunitinib malate (SUTENT ®) in comparison with cells treated with free
Sunitinib malate (SUTENT®).

Comparison of Encapsulated and Free Sunitinib malate (SUTEN. 7%)

[0278] The effectiveness of TfRscFv/LipA/Sunitinib malate (SUTENT®) compared to that
of free Sunitinib malate (SUTENT®) on cell survival was assessed via XTT assay (as
described herein) in a human prostate cancer cell line (DU145) (Figure 38A), and a human
pancreatic cancer cell line (PANC-1) (Figure 38B). The molar ratio of Sunitinib malate



with 100 nL of TfRscFv/LipA/ Sunitinib malate (SUTENT
(r)) conplex or free Sunitinib malate (SUTENT (r)) at
wa 2000/182M8 Suni tini b mal ate (SUTENT (r)), i ncubaCeastmr/o11407
4-6 hours, suitably 5 hours, and then FBS was added to
each well. The cells were incubated for anadditi onal
24-72 hours, suitably 19 hours, followed by the
addi ti on of the appropriat e_§§ppl emented nmediumw th
or w thout chenotherapeutics Tn increasing

concentrations, and i ncubation continued for '
EPYTERTTAL to LipgX-ir 2edeh ueamplexiwashytoad (equivslentiie 1:1). The ratio of
' used: C | re. .
JUETRHRLBRIChT, Shtlin S ntE0fe B S Fomb I W' F130 (o).
ietroxstnited ire F{guol/ARARGRRmeNt off it c€lb mpth, lijssatitel ®@mplex delivered

S SREpATE G RFENHa FRReT et hyiemsant yneBF el ing as compared

a6 ses Suhfi@isipalae(SUTENTS).t i zation to the

chenot her apeut.i cs, and | Cso val ues of each cell were . .
[0279] ¢ 5 cu|%%wly§avdhl§amirtansréﬁlsncaélaerawsﬂ%hg“sm dfPhpunitinib malate

gﬁ@mﬁ) Rl a6l e IHeSfhRese aipM:EXad ReHlcanily gdatdr@ffect on cell
timzation of the Molar Ratio of

TlRstemy Jvhenndslinered nin “Fés”afermy SUTERP: prasorpst €R1q gpprovement with
Efiﬁsﬁﬁﬁfbﬁ//ékﬁiﬁﬁ{bﬁma%é {yanl?‘}@ﬁ*ri&} Svdr BdEENET fﬁ%‘e?x

was prepared and the no ratio of the sma ecul e
to |iposone of the TfRscFv/LipA Sunitinib mal ate

Y . el el kibbi ng
e‘fgéect %’éﬁ%%lﬁ%%g@é}g‘kang Pree” lﬁ]f?tgzla#l;l;g?srfgl %lltjgb}("zbulrENT

[0280]) at dVHefabilifytofiSanitisb ofaldBe 651 TRNG “dpadelivvered SUMENTre}’ oovia liposome
Li pA [ s, .
L N T e ———
(wrds/ aldo) assSsskd bY X TE labssywaumave el seadect]l) incaMIBA MWBL435 was treated

plate and treated after 24 hours with , ..
rif £EuM o4 v aromRliied Bt exgfate 65y TEDHRD dlissved by addition
QF iﬁcfr@z%ix%)&?ﬁs%g BE ZafBERL hé REENE6 OF Bunitiih MhTatdESEYENT®) to LipA

were per med 72 hours after treatnment to assess ]

&y eathoamnlexy wagd do ¥ kequicBentiall tidsThe 1atio @f gigegle-chain antibody fragment
L : ; %, S R it oF

GRS Bl S E0TH S U, S B G 3o, o 0 251

Sumitinib Fatpte SETENAG)sondentratiOthersl is geafey thancfold mtiease in response

DA 5Tl A 0 5By SUB TR ST posome
Ic&ﬁ@lml(eﬂssmﬁﬂmge ay ecbmpared| tbs aﬂmﬁtittgnbdwia‘s hfreeh Sunitinib malate
TOPREREES, YRR % bt ) PSR fves oseves
WhenCGoumtiiibsaalats (SUTBRTH) aiae delnerefrée tHaumiethodi df this invention. At
%Mggnigiﬁgr I%I;E{er 2§UTENT®) the level of sensitization was so high that an ICs, value
could not be reached however it was estimated that the level of sensitization of
MDA-MB-435 cells to Taxotere after treatment with scL-SUTENT® was over 300 fold
higher than that of free Sunitinib malate (SUTENT®) (Figure 39B).

[0281] Similarly in human prostate cancer cells (DU145), Sunitinib malate (SUTENT®)
delivered by the liposome complex {(scL- SUTENT®) at 5 pM enhanced the response of
the cells to Mitoxantrone by >400 fold (Figure 40) compared to free Sunitinib malate
(SUTENT®) where there was only minimal effect on sensitization of the prostate cancer

cells to the chemotherapeutic agent. The molar ratio of Sunitinib malate (SUTENT®) to



[0278] The effectiveness of TfRscFv/Li pA/ Sunitinib

mal ate (SUTENT (r)) conpared to that of free Sunitinib
woabe1g28BUTENT 8') on cell survival was assesBew/US2@7/011407
XTT assay (as described herein) in a human prostate
cancer cell line (DU145) (Figure 38A), and a hunman
pancreatic cancer cell line (PANC-I) (Figure 38B). The
nolar ratio of Sunitinib rraIL§%te(SUTENT(r)) to LipAin
each conplex was 7 to 7 (equrvalent to 1:1). The ratio

of single-chain antibody fragment to |iposone in each
LipApinesachvasmple3 Gvas\ 10)7. The rdeorofisinglatabdin antibogy feagg@at to liposome

ment

cell with |iposone conpl ex
‘8&35@8‘?1881%%%% ?1(?% W ate (SUTENT(r)) resulted in a
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fregmenkite livesoame iprrash gempleg s 130 Or:ddeAs s pbserled 1 the other tumor
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tagad SUTERE®L. 5nM or 5nM free or conpl exed Sunitini b

mal at e ( SUTENT fol l d dd f
(0283] (o o5 The MmO A-Srspbci P @eEy o T Agmot/ S St B AR AR SUTENT®)

ﬁé%@%ﬁéﬁlbséxﬁltizbﬁ& i SR @rorm s vm (A—tp an 43 (A-C) Normal

equivalent to 1:1). The ratio of singl -c

HaasroRyatkive fbrabiasticsls 6HA0MhwerecH {35 fayervigh LipA only,
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concentration there is greater tha
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I posone” Cco as co are
éiémcumbme (GBEMEAR®)EF s 47G). whmoema(lwrmmm malate (SUTENT®)

eover a gdose end | eaS
bk dhorie FRemIse e bied Vi g stinglershein ajitgdy fragment to
(iPSECRRET{r galh \wempital waet:80 (wihe). t]lneali‘@bhpmhménm ho significant increase in

b UTE
e to e SH Pl e e AR, (AL ACT T elngs were in the
6 ehripetas Beat bEaRhwatbBever it was est i mat ed that t he

02841 o SR S B PR S B TS 90 cons
Wepd Bhndfiatd b abowf wﬁmqsipﬁumlyg ﬁb@ SuBitaie maFE ESUMENT®) alone and
(l"ﬂ{gchrv?ngx%/gumtlmb malate (SUTENTD) (scL- SUTENT®) (at a concentration of 2.5
uM) prior to the addition of chemotherapeutic agents Mitoxantrone (Figure 43A), taxotere
(Figure 43B) or Gemcitabine (GEMZAR®) (Figure 43C). The molar ratio of Sunitinib
malate (S'UTENT®) to LipA in each complex was 7 to 7. The ratio of single-chain antibody
fragment to liposome in each complex was 1:30 (w:w). In all 3 experiments no significant

increase in sensitization to the chemotherapeutic agents were observed. All ICsp values

were in the same range as that of the controls.



[0281] Simlarly in human prostate cancer cells
(DU145), Sunitinib malate (SUTENT(r)) delivered by the
woOizpwsiermsi conpl ex (scL- SUTENT(r)) at 5 nM enhaatas2dohe11407
response of the cells to Mtoxantrone by >400 fold
(Figure 40) conpared to free Sunitinib mal ate
(SUTENT(r)) where there was only mniml effect on
sensitization of the prostatg, cancer cells to the
chenot herapeutic agent. The nolar ratio of Sunitinib
mal ate (SUTENT(r)) toLipA in each conplex was 7 tq 7.
[0285) The r &ktius, beresicaigl as-withithe ather soal) molegiiesmin thg previous examples, we
i PO . 1 . Ooaied
%?\]?eeszlg@glf]h Prllugo f@t&x?xgpéeqrtg/g@ssdae:ﬁ with Q%?Ms cHefi _rgﬂ_éﬁ?ic agents that the

onme conp very of Sunitini o .
delhate apSUTRMEY) ofvde shalb nedemis Sunitinith umeiate (AREFENE | )cis enhanced
cel |

cancer. l.ine.PANG-| . The, mol ar rat} i ti.ni

R8P Selopelth f IRy SR AL Bl TRl b Peypes shown

li'ﬂ_"ﬂlisr @lanploto bé @hﬁﬁdﬁfiﬂiy fn@s Béxlmgtgzedf theaRymitiviibtnoalate (SUTENT®) when
I posonme in each co X was 1: W. W) . e

N

KETENT®) BRGR AR o Hpbd'R WEIER theisesiTRis sinal ltioleOule has been found to
chenot her apeuti ¢ agent GEMZAR(r) (Genti t abi ne I—0|C|

er ( ( - :
hruselahils ampnexpastad Ending thayfagsy yumgscellsirespapd § \‘7)FH to this invention
the |iposonme conplex of the present invention (scL-

SUTENT(r)) (Figure 41). At 2.5 there was an al nost

6 fold increase in the rExpamle PANC-1 to

Gencti tabine (GEMZAR(r)) with Iiposonme conpl exed

Sunitinib nmal ate (SUTENT(r)) over that seen with free

Suni tinib te (SUTENT*)..J 02 he tumar ~cel |
Propatati ot ARARCARASKR AP g e iguld (Berffl (RESSA®))
mal at e ( SComPrising-| 1RosSS Hy PHERIS MAXIBEshown
in Figures 42 (A-C and 43 (A-C Nor nal
(non-cancerous) skin fibroblast cells (H500) were
transfected as aboye with LipA only, free Sunitinib
[0286} nal at €3¢FSuiPEIRESSA Alveasetha fstTinRs afvy/ dagsofSmbir¢angppdrugs, known as

mal ate (S - - - X [ :

SP thal ogrg%&%%ﬁ) Be&:é%r %gg% g(lru%a?sg 3@%‘1’?@{ mqgﬂfbﬁté&, @) gain market
approvhharddip eutrérd!yoliented ful tlexdacatmento f(alivenaed neaAmall-cell lung cancer
t e (GFigure 42B). o It ahin )

R0 SO S f bRBARG b avorcsprors o
R ENECES Jor epideipl growenfabtoe (RGF)R e prasinithtds Rorrfdlky produced by the
ratio qQf single-chain antibody fra nt to Li ne

dody @gﬁbﬁfe est Ogrc)\xft%anglnﬂulgpﬂggm&gg F?lﬁﬁﬁgcnn (I)EICHJ attaches to
%hmh{uhlcgawx ROt aeEeptors YBGFRIs), 4BE4138s i eidyene called tyrosine kinase to
chenot herapeutj c_agents. were observed. Al I?{S%O val u

WP Ac YW Bindbe SekS ‘Tyrosipg,kingse triggers she prqcaisggﬁmt cause the

Qeflh,ligsmaRSWahse B, RPERW esuIMPBN ah@spFRad NGBRRNibUMGCches to EGFRs
fibroblasts (HVtR-90) cells were transfected as. above

vand Hthetep Ripghs, theratieclamant; ohEGTrandiile peiiypber(f) tyrosine kinase. This
%%ﬁni@ﬂldfor stopping cancer cells from growing and multiplying is very different from

the mechanisms of chemotherapy and hormonal therapy. Gefitinib was approved by the
FDA in May of 2003. Gefitinib is used alone (monotherapy) for the treatment of patients
with a certain type of lung cancer, i.e non-small cell lung cancer (NSCLC).

[0287] Approvals were based on two phase II trials, IDEAL 1 and 2, which showed
IRESSA to be an effective treatment for many patients with previously-treated advanced
NSCLC. Approximately 50% of patients in the IDEAL trials achieved tumor shrinkage or

stabilization of their tumor and the drug was found to be generally well tolerated with the



Tf RscFv/ Li pA/ Sunitinib mal ate (SUTENT(r))

(scL- SUTENT(r)) (at a concentration of 2.5 uM prior
woaod7he27addi ti on of chenot herapeutic agents PCT/US2007/011407

M toxantrone (Figure 43A), taxotere (Figure 43B) or

Gencti tabine (GEMZAR(r)) (Figure 43C). The nolar ratio

of Sunitinib nmalate (SUTENT*) to LipA in each conpl ex

was 7 to 7. The ratio of singke-chain antibody

fragnent to |iposonme in each conplex was 1:30 (w w).

In all 3 experiments no significant increase in
$e988 icommenly FepQytadn ad vare g eapians; keing apidstaggoderate skin rash and
Al Etowelér, Ifreltikal ﬂﬁé%e [tiBc)) %vlﬁéﬁrﬁla&%ggl@uﬁsm onset, has been
that of the controls.[0285] Thus, hére again as wt
oheergechan patients rmﬂl‘elogllaissm tand gomes P48 l@xarbsmeiatahvé’atwnts with
BT o B By o B R Al mosonjosia radiaton
@héumamxa/dnﬁg-uﬂrhlcsdajdeumhmché\& 5eani dbswired el Abee an increased rate of
SUT r L S e hanced when it is encapsulated in the
%%WW%SH%% °n t\/‘é‘htl on. Since the three tunor types
{0288] shown IhanJEHn%engml mdgﬁmlﬁe@i &ﬁiscfuinﬁaﬂttlhe/ rm\i,;xdnqte of the phase III ISEL
senS| t] t.o nitini at e UTE en .
G S RVeI ST HRR T LERE Conrva i whicl Cappatrd RESSA® with

tp@aJeB@ﬁ"n Phiintd With 2A%heded NSRIIERNHJ Ddd fi18d BAE of Wi® prior chemotherapy
types in which the use of this small nolecul e has

fregipeng-olS5d- shasyed some improyamgpfeinpatyva! WIW%%PN this failed to
r%estﬁﬁﬁ%l %fénhﬁcaﬁﬁé PERHpSd WRkh H1stebb] $n iR %%ﬂaﬁnﬁ)opulatlon or in

Exanpl e Preparation and Characterization of
mp@t@,tgn@ltb GfenpearpinorRESTAPIannyd subgroup analyses showed a statistically

gﬁ%&;ﬁ% ﬂ‘%fflﬁgﬁ%ﬂgﬁgﬂﬁ ﬁ???&? r@&a&%&é&ﬂg pg%%&@ %m patients of Asian

amigin @adcer palmemgs whondad myeepnbdedalln gpdditidn, fexqptqratory analyses of

BB TS5 M BT D B 4 AR i s

tpredittopof b@fef’a dmarmssxﬁmmmeamal ddvhnired mmr.er

[0289]|( rl:I(? %?cﬂt)w&gg &lgq(,) %&bggmﬂmg@é d}feel%}xh ga é%gl 3 'eFa voluntarily withdrew

Sié Eafopeant @&brﬁi@sldﬁ TERIR BN ind RehRitoryEaoritiks B HeQISA and Canada
that is nornal rgduced b the body and t hat

pipitesk ths upgef A erihosewetipys preadygxperiencing benefip fem the drug. In

%A@Ié pehige rEQoRPLEE i Rle Mot fR/LRACELMERIE Bncer, IRESSA® has
Rs), it causes an enzyne called tyrosine kinase to

e@me ap establishgilitherapy fs peertreated Fdy ased NIGIHa gad use of the drug in the
ttfrkﬁgﬁlgz‘r savalledd &@ﬂmé){s%%f@&ﬁ%ts!ﬁﬁfedclﬁlﬁsﬁrré{}ﬁma‘é@k an-As dan trial known

i ncl udi ng cancer ce row, nul prea
@efthe IPASS studrches to EGFRs and t hereby bl ocks the

{0290] at t ac m%&gﬁsgﬁe&m ({élﬁﬁéil%& é}fler}cgr@?% {igarfthat IRESSA®is an
Ki I'S nechani sm or st 0ppi ng Bancer c8 1€ 1om
@lffamlvrgtraatmerm for goinye adyansed/NRCLA} bﬁtmmmtAﬂra@&nedmds now focused on

gé:qqﬁ’?ll fy%@g &{?zlgr%%oﬁ ng mho%{ HEQ to {)enefa% Rom the drug.

[0291] Since IRESSA™ targets signaling pathways that appear to play a major role in the

growth of many solid tumors it therefore may have a therapeutic potential in a broad range
of cancers. Ongoing investigation of this potential includes clinical trials in head and neck

cancer and breast cancer.



FDA in May of 2003. Gefitinib is used al one
(nonot herapy) for the treatnent of patients with a

woent7aurst ype of |ung cancer, i.e non-small cePCTIUSD®7/011407

[0292]

[0293]

cancer (NSCLC). [0287] Approvals were based on two
phase Il trials, IDEAL 1 and 2, which showed | RESSA to
be an effective treatment for many patients with
previously-treated advanced jySCLC. Approxi mately 50%
of patients in the IDEAL trials achieved tunor
shrinkage or stabilization of their tunor and the drug
Maaerfcﬂumkiﬂ@tkm’sgener ally vvel | tolerated with thenost

conmo o .
m | d- F& o{-#gnrg%ﬁnﬁ?ar amip an 3 gl%g’ %1 gﬁo@vlj\ggeﬁloleolylphosp atidy
dthir®ahide @DOW),Q abils Namelefrh1doy phentylbukyratey DPE COMBBOPE) were

achassd e ddenh ob o (AP A Dot w th

concurrent idiopathic pul nonary fibrosis/interstitial
pneunoni a/ pneunoconi osi s/ radi ation
Gl dinsniagrdrdfvf nduced pneunoni a have been observed to

have &g gﬁﬂtzft@fcﬁné& dar tigd D149 GEITBME was obtamed from the
condi t| on mﬁ? I n Decenber_ 2004, Ast r

Ammmadrp@ E@lm&ﬁpﬂ@t@fl (Mé?cpﬁ\ég@swr ?flﬁ% ,g(u}tyred in Eagle
AN d %@é@ A?ﬁ%lﬁ V\/llh? r\]’%g'{‘ ORSLANCEND StMERIYNdupBlemented with 10%

conpar e acebo in patients with
hebxanmwatd@mwuwlmaemm (RS Fanidr Ltghptapyipgrand 50 ug/mL each of

chenmthe [\ ’ MDADMB-435 and
RPN R A=A PGP AR SR CE AAE o
Btudah Sireasa lcarsieg oEl ilna B A-dERIM e,ttstllvwrtehwpl[ea@é%ed jthimproved MEM
t eral | | &

Q&Z’ﬁl&{éé}lﬁplﬁg@ﬁ%ﬂ l:_\;pih g(?’ é{%ﬁ%tdmég gart%{]ufg)ég’rvw\% ysggglé%amme and 50 pg/mL
shet bﬁﬁérﬁ@ﬂlirﬂ sGégoidycimanid neengesse EMEM was \patchw;etdrﬁom MediaTech

| RESSQS;?Y A A r‘?egﬂ;ggt"\%%o Ceb%&é? E;ﬁo b%-?dmp?s wesl WWtained from

gigﬂﬁlagmoﬁmh@mpry anal yses of bi omarker data from
SEL have suggested that high EGFR gene copy nunber is

a strong predictor of benefit with IRESSA(r) in
9#8 37585 % zzﬁ& eSS MeAiib (REGA@FObhpuicag t he

ouncene the | SEL data, AstraZeneca_vol unt

i |
[0294] vvl t hdr@mmllmopém&ﬁémnslswém??@ RROEE en DL :bOPE ata 1:1 to

ﬁ?éilﬁod dtsmets&% d throughout.
the Szae’q% O)qg%—%%ﬁﬁ to ﬁ@io%g%ggtﬁ@e n?%ugﬁr ead © ougnot
esmsw\enmmgeﬁsnbf{mss teRmplexpy, werq meemsfrda apgfollppe.  After 10

(pa%&lgeis m‘f‘%%gt%&("tr {lln rolilo Colll sﬂfm%ét rg&%ncm%geﬂaﬂlrle WRE mixture of LipA and

has ecorre hed t her apy
f'IIRs&F\e(rhﬁ@ af @mevamm NSCLCL #fdwit/sa), ofore isaitably - 10rfo 1:30 wtiwt),

eeﬁcfl;xibr ﬁ&gs&:}g‘g éﬁg\{$ %%{8 %st%g:%g r ! aaﬁ%ﬁ’hg/gé diect{ ﬁﬁik&fjby inversion or

|s?rﬁ§$g Siren teiP@fire Eﬂcbﬂibﬁﬂsuied BEN Omeiguies.F oramjnaj imjgetion, dextrose or
Cslulcrnolsg %\lraseaﬁ%g(ri Itcye gg&) sample 0% fe G ctorqgetntraﬁ gns (S)’?‘ (1% t>28%, more suitably
5-10%. The molar ratio of Geftinib IRESSA®) to Liposome was from 0.2:7 to 14:7, more
suitably 3.5:7 to 7:7, most suitably 7:7. The sizes of the complexes were determined by
dynamic light scattering at 25°C with a ZETASIZER® 3000HS system (Malvern, United

Kingdom).



effective treatnment for sonme advanced NSCLC pati ents.
AstraZeneca i s now focused on identifying those NSCLC
woabi7anesiwho are nost |ikely to benefit from poe/useaego11407

[0291] Since IRESSA(r)targets signaling pathways that
appear to play a major role in the growth of many

solid tunors it therefore nmay have a therapeutic

potential in a broad range afggcancers. Ongoi ng
investigation of this potential includes clinical

P Gt B S e bR L B (IRESSA®) Complex

[0295] , 2- Di B&O# vidrd CiigedtiyibaRtuarel 2w B appne1 (DediRVell in 100 pL of the
d| ol eol yl phosghatl dyl et hanol am ne ( DOPE), d
ge.

NPREPRS] 10§ eahecedme V(ewpelqtgg@)a S??ﬁr;pv@ll plate. After 24 hours,
RHE F'E@ﬁ@dwfef@ w%maat i Ozgm]u @ahés n(e%ilaha%%ﬂalé\%m 100 pL of

Li nes and ture human prostate

C%eFV/é@A/Gqfﬂ@leSS @rRogiplexvas fmbfmﬂwb (ﬂRESSA@ in serum-free
’gﬁf Et&xaﬂx 1&4&% lcggée%trgggﬁ e?ﬁéu%gteg%gpg 16 gﬁ? ﬁ?léﬁbl ours, and then

m NI mm ess
vauppleﬁmntesi waﬂhtEB$ Em/pcel‘humek'e theemt imdubdtédh fd108h addltlonal 24-72 hours,

SR e e ARG Gl ey Sorthinie 5% COx. Afterward, the

S»t/éllsp\t/afémasﬂ’led arith IMERY/Without Phenblued AndrtleatUEabigity X TT-based assay
i ne MDA-MB-435 and hunmap breast cancer cell |ine

VE WSTOFTER cRYCOrdng (gorthe CIRRIRERITGTS iRpPEYle dBREMinger Mannheim,

(IhMéMpcﬁisp PINDVEIR @@s irédendd %6t aat cleb@6d-tiiRG F&gen2 XTT, sodium
p(gl ut aimme, and nmg/ mL each of penicillin,

B ?lﬁln°a??abWeﬁﬁeﬂ@mm(ﬁwﬁh@@e@mfml?ﬁnzene sulfonate
N?@bﬁa_&% intde6AH88 forkfzaR BY deh?dx@g@x%fse Gf Itllle ?‘l{o&ﬂ&gﬁma of living cells.

nedi a and ingredients were obtainéd fromB
(Fesclopnpzan abgprbaney, sddeneqremiates 1f the amwmber leWl@efqellmvras measured at

“‘3?551? bk PR B! e DR DIBES B, C) Thg s vielding

15020 m\mh mhthlty)n wes entorrefried ﬁogls thﬂ:ggi]rabﬂ:e oftlealvg) of drug concentration
d b d ou

#@%&ﬁ?% fsstu?‘ﬁlvgleg?ﬁ% SgA(ﬁ);oggrrpl exes were

prepar ed as follows. After 10 minutes incubation with
on, or stirring at roomtenperature of a mxture
ratio o cFv to Lip to

Jo”a RS SEHAEG f TfRscF Li pA, 1:1

[0296]1: 40 (IMr/tM& theni®etsitidationdtydyl 2533t 5¢ 10°2R11¥AeNttih 100 pL were seeded in
5; i nib SI RgggAé )h10 at the_appropriate concentration
-RedRats § hoHTPe i SHs grere iy a,qu:qngtgtsef%ﬁee medium, overlaid
t\ﬁﬂp eO@LL be&FvMBh@G@ﬁnf&ﬂRE@SW@W E&ﬁpleE% ﬁ%@ Id®inib (RESSA®)
%Sct|on dextrose or sucrose was ed to each

p &Y Geltinih(IRESSA@N ingubead & 41%]9@82@%%0? kours, and then FBS
SkHstRBEY to each well. The cells were incubated for an additional 24-72 hours, suitably 19

hours, followed by the addition of the appropriate supplemented medium with or without
chemotherapeutics in increasing concentrations, and incubation continued for
approximately 24-72 hours, suitably 48 hours. The chemotherapeutic drugs used were
docetaxel (Taxotere; Aventis Pharmaceuticals, Bridgewater, NJ), and mitoxantrone
(Novantrone®, Immunex Corp., Seattle WA). The XTT assays were performed to assess
the degree of sensitization to the chemotherapeutics, and ICsy values of each cell were

calculated. Fold sensitization equals the following: ICsp untransfected/ICso each complex.



5-10% The nolar ratio of Geftinib (IRESSA(r)) to

Li posone was fromO0.2:7 to 14:7, nore suitably 3.5:7
wOQoo7114278most suitably 7:7. The sizes of the ceaplusx®s/i011407

were determ ned by dynamc |ight scattering at 25C

with a ZETASI ZER(r) 3000HS system (Mal vem United

Kingdom).In Vitro Cell Viability with the

TfRscFv/ Li pAl Geftinib (I RES§\(r)) Conpl ex [0295] For

in vitro cytotoxicity studies, 2.5 to 3.5 x 103

cells/well in 100 m. of the appropriate growth medi um
Rebulgach cell Iine were plated in a 96-well plate.

f.1.er . hour. W
Irdift PRt of B Mty R bETHGEROT Ml Curaih HRESSAR) Complex
[0297] (| RESEA{ TiRscEoilip £iGaftinibrGRESSA®) npmplaxrisgneparyd ppd the molar ratio
erumfree nediumin incrgasi rat i
q%&%%?lL@o%egpﬁeipgfpﬂgﬂpg ,o{: %ﬁisqug‘f%%%ﬁeg?dlg EISQ_E%ShSé}]@) complex was
P edreTheeelnkilling 8%ct theompleked umt fret (Geftinib(IRESBA®) at different
or an additional 24-72_hours, ' YA 472 o To) t
e SR a8 14 0K A B3y TRt cances ctts was
d%&ﬁ;%&%‘@ r’I‘i’lg r&ttﬂtg oi’\’ﬁfﬂs%FlwrﬁdS t_i;m%_&fa_&d 130 @WWWEM(;N\II 0*hells/well were seeded
enol red and the cell-viabilit - has as wa
Ipcs D6rall Pl SPAIIRGCOA RS AP S RS B LD (RESSA®)
éo%g[ﬁg{ésp gxeff"reé\@%?tf}ﬁi) MRESEU @pamat XSET Addhys Wetdierformed 72 hours after
pres an ele

ence o ctron-coupling reagent, XTT, sodium. _.. o
tBeatinet 1oissasy catotordacitn epe ilye 1C3 values (the drug concentration yielding 50%

o nth Erﬁ%&kibgj‘%@ Shdnieh wt&'wnkérﬁ}&%ﬂzs‘aﬁv&ghﬁ? B@hve. Figure 44
%Ts. converted into orange fornmazan by dehydrogenase in

$Hosvsithe BG4y walbies forehch rafiondt thelrarge G&bﬁ metaraati;of Geftinib ([RESSA®)
ahsor bance, whigch rrel. 0 i i th the
RAREORREE el b BRI R Y Wi libreated with i
sansleked \dufaaibl ARESSA®esn dvbipads@amkith Calls tikiated| with free Geftinib
%/i esgi ng 50% growt h inhibition was interpolated from

IRE ﬁ@n of the log of drug concentration versus the

fraction of surviving cells. In Vitro

Chenosensi ti zation [OZQS}]r Fo t,h_g Dedpgensi ti zation
Sewagrisgn of Bncagsylardund 'le§/({/€é7l”F’ iR were seeded

[0298] | N @ 99pWelebtiWrRbLof THRBFvA4p NGETENib (IRESSAIR) averipared to that of free
washed with serumfree nmedium overlaid wth

00, nL . of N
GeRig FORESSA @b er poll BryIvRESES59ed ¥onpl b 25y i oribed herein) in a
EF%&@%(%% %aﬁ%ésé(llrbﬂﬁe (NID&-MB-@?PMF%I&WSW}, a human melanoma cell line
r)), tncubated for 4-6 hours, suitably 5 .
(UA- MBI 5) KEigurBSSAhsanslor dymep rigwRtewedncer gk ipg(PU145) (Figure
i-Acu Qr i ti . S Ui by
VEET P APl oS (el @143 AU bl s 7 0
sequpvaderenoeth: 1)veThe matie tof sngleichiivuantitedivoftpgmeetet Jipasome in each

A5 PSS M T EOMA el gD a5 21
chigyTith tipagant Eamplex gslivegediGefiingb (IRESSA®) resulted in a 2 fold increase in
cell killing as compared to free Geftinib (IRESSA®).

[0299] Moreover, in MDA-MB-435 cells a 1.5 fold increase in response was observed
when the Geftinib (IRESSA®) was delivered as part of the complex of this invention (scL-
IRESSA®), as compared to free Geftinib (IRESSA®) (Figure 45B).

[0300] Similarly, in human prostate cancer cells, (Figure 45C) Geftinib (IRESSA®)

delivered via the liposome complex had a significantly greater effect on cell kill than when

delivered in ‘free’ form. There was a 1.7 fold improvement with TfRscFv/LipA/ Geftinib
(IRESSA®) over free small molecule.



docet axel (Taxotere; Aventis Pharmaceuticals,
Bri dgewater, NJ), and m toxantrone (Novantrone(r),

wonmmrnexisCor p., Seattle WA). The XTT assays WeP€T/US2007/011407

[0301]

performed to assess the degree of sensitization to the
chenot herapeutics, and | C50 val ues of each cell were
cal cul ated. Fold sensitization equals the follow ng:

I G50 untransfected/ | Cso eachyconpl ex. Results In Vitro
Optim zation of the Molar Ratio

of Tf RscFv/ Li pA/ Geftinib (I RESSA(r)) Conplex [0297] The
Tf RscFv/ Li pA/ Geftinib (I RESSA(r)) conplex was prepared

R e AT i

opti nilhe dblhT}hef Geﬁim&([lRlESﬁg\@)f fleliverest eithsapires: o4 Vigrliposome complex

(FARFSA Dbty i Bl 2 o hgioiirhotio agents was also

hseqasltl BANTAY asey I(E;g\a&s 46ArPar FtrecTdifereat homah GnRecall lines were

t e léclégﬁﬂ\}q% lé@ivﬁq or, Fg%’lgleéﬁé ({}%gﬁ) Q!R}#S%@)Z%@elﬁ]o%erdsby addition of

mckéasﬂg%&,%ybtlcﬁ&hs?maa Birtic ag&a&smg olarCatip| H@sftinilty JRESSA®) to
free Geftinib (I RESSA( r%). The XT

S
bmA i3 R84 CBISSoh Tof GRAIARP L. AIE4ELo Of single-chain antibody

dlaves3d Wevylr Mg sh Figure 46A, at
%%ew{&ilﬁawn@gl Erof doﬁgoﬁ/gﬁér c?\g;vt h i F]hl b):jt [ or?} OY/\V/e{lrne} e o

d&\thEtta{hg; 8%5@%@5 gcgwg@rﬁt}ogtthgqq i greateyithasn ifq1§l increase in response
fge chEhtie ﬁénﬁ *&g&‘ﬁt tl"gfot&g@h)éﬁldéﬁ$elfe8rbye kD GAHihd (IRESSA®)

e range e nolar ratio of Geftinib
@pm(cp)nplm ($olpBRESBA®), & Somparedatod sthenqis dsj anpipistered as free
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publ i @at i ondic methediaf caim 5awé'ﬁ'fe"hﬁﬁ|a£’8§?‘?%ﬁsmlxed with said cationic

ddnered in this specification are indicative of the

['evel of skill of those skilled in the art to which -

this invention pertains, and are herein incorporated

by referencq,d Qe cFint i“\@ﬂéreﬁsad Ity frdphetit G4 Rlixed with said
publ i catl on, patent or pat ent appl i cation”was

sptecmxéhp@ddnye and individually indicated to be

i ncorporated by reference. WHAT IS CLAIMED IS: 1. A

nmet hod of preparing an anti body- or anti body

f ragnent - t arigahetiod af chinh 8, whereimsHid potstardy fragmént xs a single chain Fv
0 riﬁi ng: (a) .preparing an antibody or anti body

%;a%}?g t;

5. The method of claim 4, wherein said antibody fragment is an

anti-transferrin receptor single chain Fv (TfRscFv).

6. The method of claim 1, wherein said antibody or antibody fragment is an
anti-HER-2 antibody or antibody fragment.

7. The method of claim 1, wherein said antibody fragment comprises a

cysteine moiety at a carboxy terminus prior to being mixed with said cationic liposome.

8. The method of claim 1, wherein said cationic liposome comprises a mixture

of one or more cationic lipids and one or more neutral or helper lipids.



(b) mxing said anti body or antibody fragnment with a

cationic liposone to forma cationic immunoliposone,
woher7aurssai d anti body or anti body fragment i sPQDUS2007/011407

chem cally conjugated to said cationic |iposone; and

(c) mxing said cationic inmunoliposone with a small

nol ecul e to form said anti body- or anti body

fragnent-targeted-cationic L(ﬁ:unol i posone conpl ex. 2.

The nmethod of claim1, whet “an antibody is m xed

with said cationic |iposonme. 3. The nmethod of claiml,

wher e9.n anTaatrh&hﬁky dfraginent wisreinsedl wntitodyadn antibody fragment is

cati.onic osone,. 4. The nethod, of cl ai

e AR o S e € 24240 RSt i Spgor A ot 1:40 vy
5. The nethod of claim4, wherein said antl body

fragnent is an antl-transferrln recept.or. gle chai n

Fv ( THRscRihe mpthodpf glambaviyrein said fationd e Segrises a mixture

Mlb%ggﬁnﬂfet@iﬁrhﬁggﬂnﬁ bRSEPRREe With @[blééylbhdﬂgﬁh@dylethanolamme and/or

anti or antibody fragment. 7. The nethod of claim

cholestrrpki nowaiad amEfedyolf r égmthyldmﬂﬁr&s niyEy o bpgnide  with
B0 dlé’s!'t bp being mxed with

@#e@&%&%&pﬂtlﬁ?{l poé{)agn@wgﬁwsﬁg{ net od of claiml1,

wherein sal d cati on| c li posorre conprises a m xture of

one o cat| n r Db

hel pe? 1i p| (ﬁls rﬁe fc‘l%ﬁ Ege& i@ pa elgél n sgﬁ oftlme is mixed

aithishiaidymalt n’ﬁﬂ&duhﬂdya fniokag Matid in ﬁlerrau@jofmﬁdut 6 dto about 14:7 (small

ca%@opl C I| gsome a ratio in the range of about

omHB'é ‘pfsﬁlﬁe ‘w.w). 10. The nethod of claim i1,
wherein said cationic I|i posorre conprises a m xture of

di ol egyl tripeth ni. ym hat t - . ..
di ol ed éi phddisHR ﬁha&gi Fa??ﬁ 1%??:&‘\# 8PP%IH8|‘%’§?‘8’P8P°S°“’3 is mixed
Qfith&afd sthall SroRiculd athylkitiotcddbey] BMERAIU Mo demunoliposome).
wi t h di ol eoyl phosphati dyl et hanol am ne and/ or
chol esterol. 11. The nethod of claim1, wherein said
cati orlliSC | RFNRLthHPSPABIN §, Whereih éﬁ&cts!?nzﬂﬁin@le‘éﬁwﬂasamolecular weight
mol ecule at a nolar ratio in the range of about 0.2:7
pbleapthan abaut5009Raltonsol ecul e: i munol i posone) .- 12.
The nmethod of claim |l wherein said cationic
I mmunol i posone is m xed

14. The method of claim 13, wherein said small molecule has a molecular

weight of less than about 1000 Daltons.

15. The method of claim 14, wherein said small molecule has a molecular

weight of about 300 to about 700 Daltons.

16. The method of claim 1, wherein said small molecule has at least one pKa in

the range of about 2 to about 9.

17. The method of claim 1, wherein said small molecule is an anticancer small
molecule.
18. The method of claim 1, wherein said small molecule is selected from the

group consisting of GMC-5-193, YK-3-250, imatinib mesylate, erlotinib hydrochloride,

sunitinib malate, gefitinib, and analogs and derivatives thereof.



wth said small nolecule at a nolar ratio of about 7:7

(smal | nol ecul e: i mmunol i posone). 13. The net hod of
wolei’mid7siwherei n said snmall nol ecul e has a noPetwlsS2007/011407

wei ght of |ess than about 5000 Daltons. 14. The net hod

of claim 13, wherein said small nplecule has a

nol ecul ar wei ght of |ess than about 1000 Dal tons. 15.

The nethod of claim 14, where¢pmh-said small nol ecul e

has a nol ecul ar wei ght of about 300 to about 700

Dal tons. 16. The nethod of claim 1, wherein said snal

nmol ecul e has at | east one pKa in the range of about 2

to abolf. 9. Alcatiofftammibduiposéme camplek, prepieedb tleAinbthod of claim 1.

small nolecule is an anti cancer snall npl ecul e. 18.

The method of claim1l, wherein said snall nolecule is

sel ectzel fram WeEHOUG eRMSIAS! KAgmeht-EMetat k3 onic i li
YK-3-250, imatinib nmesylate, d2Irl o?lingi b hydrochl 8?1icdlé],1muno {posome

SPRRLPH COMRHEPEE & caioniq lippsemea ar 2ntibedyyer amfibody fragment, and a small

dfble¥dle] WRsSreld RiEM b 'dgn?' é‘ﬁi‘&gﬂi i : :
corrrfl ex. pr egar ed byl t hgdr%ea?ﬁ%dd 0 &é‘i‘a. m LJ.’t @8&9ﬁlycomugatw to said

Sippsdiposerpeant i body fragment-targeted cationic

i mmunol i posonme conpl ex conprising a cationic |iposone,

an anti body or antibody fragnent, and a small

mol eci@e, whke eathoraiithnamoliposbhme compleixboflylafrh &yeyterein said small

[ ' .ugated.to said cationic
ﬂ?g@@%%@?gg%ﬁﬁhﬁédﬁﬁﬁ#% fid © wﬂﬂﬁﬁp?%5@%ne conpl ex of

clai m 20, wherein said small nolecule is encapsul ated

W t hi ai ationi.c.liposame. 22. The cationic . .

i muno ?pp%ﬁree c%%‘_?fﬂfé _ o_gp%’ﬁof‘??ezﬁ?mﬂf?ér%ﬁt Haua;%9> srhgrqin said small
moéleculeds contained withiita Wydrotarbén BiAlh 9660 8N s£d 8htfonic liposome.
region of said cationic |iposone. 23. The cationic

i mmunol i posonme conpl ex of claim20, wherein said snall
ol ecul3® | STIRS 68FdAé §&h nYM_nbhFé'srbnﬁé‘G&ﬁpﬁ& &”ﬂﬁfm 20, wherein said small
nmonol ayer of said cationic Iiposone.” 24. The catfonic
IMAGTIE rrsseniated Srith axinser o euiten onoleyrerofisaidsatidnic liposome.
anti body fragnent is a single chain Fv fragnent. 25.
The cationic i munoliposone conplex of claim 20,
wher ei%f- s ai thegatiopisdiynrhnegdipeseme somplexrficlaina?(; fveterdin said antibody
FReaRhPls Shihdk &S fRscFv). 26. The cationic
i nr%rﬁ%ol fspoélg%e g%ﬁ%l\gfig%?éngl ai m 20, wherein said
anti body
25. The cationic immunoliposome complex of claim 20, wherein said antibody

fragment is an anti-transferrin receptor single chain Fv (TfRscFv).

26. The cationic immunoliposome complex of claim 20, wherein said antibody

or antibody fragment is an anti-HER-2 antibody or antibody fragment.

27. The cationic immunoliposome complex of claim 20, wherein said cationic

liposome comprises 2 mixture of one or more cationic lipids and one or more neutral or

helper lipids.

28. The cationic immunoliposome complex of claim 20, wherein said antibody

or antibody fragment and said cationic liposome are present at a ratio in the range of about
1:20 to about 1:40 (w:w).



or anti body fragnent is an anti-HER-2 anti body or

anti body fragnent. 27. The cationic i nmunoli posone
woanpliexisof cl ai m 20, wherein said cationic |i pos@se07/011407

conprises a mxture of one or nore cationic |ipids and

one or nore neutral or helper lipids. 28. The cationic

i mmunol i posone conpl ex of claim20, wherein said

anti body or anti body fragneg@ and said cationic

| i posonme are present at ar |o in the range of about

1: 20 to about 1:40 (w.w).29. The cationic

i mmunol i posone conplex of claim20, wherein said

cationjc i oso 1rr|s
di ol eg% tri tcﬁ)}P%m ‘BR%&‘%&%T%I%"O# claim 20, wherein said cationic

dp&donny | phapduat Iadyhﬁkﬂilmﬂobﬂn‘drwe@mu‘ﬁmthylhnﬂnmvmnol phosphate  with

a mxture i oct adecyl a m br om de
Wotl??yéﬁb@%lb%ﬂdﬁiﬁgﬂﬁ’%%ﬁl etﬂ’éﬁﬁol afﬁ“ﬂm% rt/ or® mixture  of
Qﬂﬂétﬁﬂhﬁfc@idecﬁgnnﬂ_&ﬁuﬁaﬁﬂoﬁﬁﬂé? witirdislés yiplssspRattdyigthexolamine and/or

of claim 20, wherein said small nol ecule and said

ebelegenob i nrunol | posome are present at a nolar ratio

in the range of about 0.2:7 to about 14:7 (snall

mol ecul e-. i nmunol i posone). 31. The cationic

i muNaPi posheecationtst ExmyhokipesPme P mplR% 10k Glaigh@P) wherein said small
I r

IRISHE Sod Uil 22l SniE AR oq?bgeng G PRSAHTE Al Bk #8RSin the range of

mhantdl.2: os ebait. 1432 (snillemertilenmonuinelipngimelos one

conpl ex of claim 20, wherein said snmall nolecule has a

nol ecul ar wei ght of |ess than about 5000 Daltons. 33.

The catli oniThe ratiowiki pnmunelipnsnmleenomblexl afnelgitn 20, wherein small

Fudeci e s P ptr B nieliRadng ™ AR AL FalHE A ofbout 7:7 oman

IeTEA0e irResatEpssoi).ex of claim 33, wherein said small

nol ecul e has a nol ecul ar wei ght of about 300 to about

700 Daltons. 35. The cationic imunoliposonme conpl ex

of cl ajom 20rhBRIRHS n%ﬁhﬂoﬁﬁ@éolnel%rﬁﬁ]ék&)ff@&natzol eaitein said small
one pKa in the range of about to about 9. 36. The

cerlpae bas ametrsiuias dedsi of dersitean Ut PAYGDPeBoRSAher ei n

said small nolecule is an anticancer small nol ecul e.

37. The cationic inmmunoliposone conpl ex of claim 20,

V\her ei. sai Bhes patidnieramesvubipesomeetempled 9f Jaim 32, ghstain said small
S yl at e,
oJflfsinl g&h%)r %rg"r]%gﬁ Of;{él}ﬁ??%ﬁ%oult W‘?ﬁ Q‘aﬁg%?. tinib,

and anal ogs and derivatives

_)—U

34, The cationic immunoliposome complex of claim 33, wherein said small

molecule has a molecular weight of about 300 to about 700 Daltons.

35. The cationic immunoliposome complex of claim 20, wherein said small

molecule has at least one pKa in the range of about 2 to about 9.

36. The cationic immunoliposome complex of claim 20, wherein said small

molecule is an anticancer small molecule.

37. The cationic immunoliposome complex of claim 20, wherein said small

molecule is selected from the group consisting of GMC-5-193, YK-3-250, imatinib



thereof. 38. A nethod of treating a patient suffering
froma di sease state conprising adm nistering the
woabi7ana271i nmmunol i posonme conpl ex of claim 19 oPCTIUARMW07/011407

20 to the patient. 39. The nethod of claim 38, wherein

said adm ni stration conprises intravenous

adm nistration. 40. A nethod of treating a patient

suffering from cancer conp[ﬁﬁgpg adm ni stering the

cationi c i munol i posome conplex of claim19 or claim

20 to the patient. 41. The method of claim40 wherein L.

masylataderiatingl hadioshlocidepsunstinibimalpatsy sefitinib, and analogs and derivatives

tgdm’pistration. 42. The nethod of claim40, wherein
&i°@*adni ni strati on conprises admnistration via a

route selected fromthe group consisting of

endostbpi ¢ FSHRLPE GEPETE = SAToL D IRdUS & dschLs state comprising

Adifinf S d Sk @BtiotS immiBoAFdsbad @inplteo el 19 o difiet 20 to the patient.

conprising adm nistering a chenotherapeutic agent to

the patient. 44. The nethod of claim43, wherein said

smal | _g.gl_ ig?e‘?nétﬁoé @% ég&itrr?%,fvﬂigf%ihr&ﬁidg{dﬁﬁﬂisﬁ@ﬁ'&{ &Hqﬁ’(é&es intravenous

of , YK-3-250, imatinib nesylate, erlotini
admdimasgtationi de, sunitinib nalate, gefitinib, and
anal ogs and derivatives thereof, and wherein said
chenot herapeutic agent is selected fromthe group

consi 40i ng Af methodr Wi teating: | as patienh, sufferiog afroppreancer  comprising
taxotere apd 2. 45, b 0 §b the patient.
aE S REnG b spdpi et hoag I SR Yl SR #or YHRE 20 the patien
cationi c i mmunoli posone conpl ex. 46. The nethod of

cl aim 45, er ei aL.d chepotherapeujic . - o

del i véled atbqmgbed fégﬁ%%})‘zg‘t’%‘?’ 3Bt A ifRlion Somprises intravenous
hamsnakdtpasone conpl ex. 47. The met hod of cl aim 43,

wherei n sai d chenot herapeutic agent is delivered

before the cationic inmunoliposone conpl ex. 48. The

met hogyof o Muéthod Me! BiaimSalioyd GMera hefi@padiniistration comprises
agent is delivered at |east 12 hours before the ] \
edmigsiraticnvia 8aputs sslseted digwp fhexroum congistiag (9§ intFtumoral, intralesional,
U C%Q‘Qu{aﬂgmfsf Efcﬁ:‘sh(ﬁ(ﬁ@,%éicgf, ofal CHARNRLR&L ARRY alifinistration.
agent>ctonprising admnistering the cationic

i mrunol i posone conplex of claim19 or claim20 in

conj u n@t io n'[}‘{% t Hyett}]?éed ¢ QP ngfali}ﬁr ags; ut fGnage %mbﬂsiﬂg administering a

patien
chemotherapeutic agent to the patient.

44, The method of claim 43, wherein said small molecule is selected from the
group consisting of GMC-5-193, YK-3-250, imatinib mesylate, erlotinib hydrochloride,
sunitinib malate, gefitinib, and analogs and derivatives thereof,
and wherein said chemotherapeutic agent is selected from the group consisting of

doxorubicin, cisplatin, mitoxantrone, taxotere and CDDP.

45. The method of claim 43, wherein said chemotherapeutic agent is delivered

after the cationic immunoliposome complex.

46. The method of claim 45, wherein said chemotherapeutic agent is delivered

at least 12 hours after the cationic immunoliposome complex.



50. The nethod of claim49, wherein said snal

nol ecul e is selected fromthe group consisting of
walr7a4188, YK-3-250, imatinib nmesylate, erl ot Parhs2007/011407

hydrochl ori de, sunitinib malate, gefitinib, and

anal ogs and derivatives thereof, and wherein said

chenot herapeutic agent is selected fromthe group

consi sting of doxorubicin, 'éplatin, m t oxantrone,

taxotere and CDDP. 51. The hod of claim 49, wherein

sai d chenot herapeutic agent is delivered after the

cationic i mmunol i posone conpl ex. 52. The net hod of

8|e|a: \r/né o ﬁ&%{,ﬁé\t&?& Ed]ﬁ‘c h%go%v?l? &P‘ﬁié 'cg%@gﬁlm'ageﬁnc agent is delivered

beToHNBE icpRGHEmanrplipasonXonpiex.net hod of cl ai m 49,
wherei n sai d chenot herapeutic agent is delivered
bef ore the cationic i munoliposonme conpl ex. 54. The

met hodgof ahifeithdd otBRERI4T, Sdkttis BfidRhBRbRREdpeutic agent is delivered
agent is delivered at |east 12 hours before the

atdeps AR hoprmbafers the selirnie BANBRLIPBSMe ROt -hod of

clai m40, further conprising adm nistering a radiation

therapy to the patient.56. The nethod of claimb55

wher e. sai & wetlad abeskacing theseffectivencss: ofrp (hemgthsigpeutic agent

& OIP%]I{] ?qgﬁﬁ%lr %ﬁiﬁe}%ﬁlom n?ﬂmaﬁgép Bﬁﬁa' dohip18E sy !:lﬁitn? 19 or claim 20

r sunitin geftinib
ambrgmadtmgsvﬂnmeobénenwatarmguc hgerddd a patightwher ei n sai d
radi ation therapy is selected fromthe group
consi sting of ganma radiation, X-rays, UV irradiation,
i cr osayes Eedmethedtof@hiim 49ivetsdirein $aidsstal Thelevelchisdelstted from the

AERCIRE MRS T TR N M—

slifan Mhlatd, abMmisib, anh@iai g’ @aldénwaﬁvatthmﬂ, herapy is

deli vered at. | east 12 hours after t%e c€ %WI st £
%wmrp%§%<j&mhésape@§ agent Fsefeisdeds af grgup consisting o

WBE6Qibkirs didhldthf niitdxafurbhe Ea@&bl/erb sndlefDDer ed before the
cationi c immunol’i posome conpl ex. 60. The nethod of

claim 59, wherein said radiation therapy is delivered

at | eagt 12’51];@%%ﬁwh% :ﬁ LA WARkdiRRhid dHEHRRrARREE ABent is delivered

conpl ex. erthanci ng the effectiveness
aﬁeambaﬁhanmomnnmwﬁmpynn@npnpbxng adm ni stering the
cationi c i munol i posone conplex of claim19 or claim
20 in
52. The method of claim 51, wherein said chemotherapeutic agent is delivered

at least 12 hours after the cationic immunoliposome complex.

53. The method of claim 49, wherein said chemotherapeutic agent is delivered

before the cationic immunoliposome complex.

54. The method of claim 53, wherein said chemotherapeutic agent is delivered

at least 12 hours before the cationic immunoliposome complex.

55. The method of claim 40, further comprising administering a radiation

therapy to the patient.



conjunction with the radiation therapy to a patient.
62. The nethod of claim®6l, wherein said snal
woubwaurii s sel ected fromthe group consi sti ngCoOMUS2007/011407
GMC-5-193, YK-3-250, imatinib nesylate, erlotinib
hydrochl oride, sunitinib malate, gefitinib, and
anal ogs and derivatives thereof, and wherein said
radi ati on therapy is sel ect g fron1the group
consi sting of ganma radlatlon X-rays UV irradiation,
m crowaves and el ectronic em ssions. 63. The nethod of
cl ai 561, Ehemsithodef dlamdisavhemin sid sppllinolgeyle jopedepted from the

after the. cat I 4.

bR g b U Snele PSRRI Bkt iy wyamconi
Siglitind® :h_@date,t gofitimit, ahd ahelogs aad tenivatives dwraozfnl c

i nmuno soe ¢ .ex. 6 Th

wher e'r’-‘i‘fi g’gﬁf&“} %?dﬁ?gﬂ YR 'E‘SW}X?}S cg% jFr\(/"élr ea%g&po?oé’rs%sﬁng of gamma
£RldHRAl K-V lir RASQHE reiera Bis abd eledtieniveirissiores

claim 65, wherein said radiation therapy is delivered
at least 12 hours before the cationic inmunoliposone

conpl §%.  The method of claim 55, wherein said radiation therapy is delivered after the

cationic immunoliposome complex.

58.  The method of claim 57, wherein said radiation therapy is delivered at least

12 hours after the cationic immunoliposome complex.

59. The method of claim 55, wherein said radiation therapy is delivered before

the cationic immunoliposome complex.

60.  The method of claim 59, wherein said radiation therapy is delivered at least

12 hours before the cationic immunoliposome complex.

61. A method of enhancing the effectiveness of a radiation therapy comprising
administering the cationic immunoliposome complex of claim 19 or claim 20 in

conjunction with the radiation therapy to a patient.

62. The method of claim 61, wherein said small molecule is selected from the
group consisting of GMC-5-193, YK-3-250, imatinib mesylate, erlotinib hydrochloride,
sunitinib malate, gefitinib, and analogs and derivatives thereof,

and wherein said radiation therapy is selected from the group consisting of gamma

radiation, X-rays, UV irradiation, microwaves and electronic emissions.

63. The method of claim 61, wherein said radiation therapy is delivered after the

cationic immunoliposome complex.

64. The method of claim 63, wherein said radiation therapy is delivered at least

12 hours after the cationic immunoliposome complex.
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65. The method of claim 61, wherein said radiation therapy is delivered before
the cationic immunoliposome complex.
66. The method of claim 65, wherein said radiation therapy is delivered at least

12 hours before the cationic immunoliposome complex.



