10

15

20

25

30

WD 2007/ 053912 PCT/ AU2006/ 001700 USE OF

ANCGELOYL- SUBSTI TUTED | NGENANES | N COVBI NATI ON W TH
WQ@TMERSIINCENTS TO TREAT CANCER BACKGROUND OF TIMEI/AU2006/001700

I NVENTION 5 FIELD OF THE | NVENTI ON The present

invention relates generally to therapeutic protocols

for the treatnment of cancer in subjects including

humans. More particularly, the pr esent i nvention

§%"d)19' 'EWE‘ fJB§T‘i’fu+élﬁ?ﬁ EF&A @ENAﬁbWﬂ-‘FOTHER
n1n|s |on 0 F &%S I'ngenane’ or

a 10 phar rraceutl cal 9 erl vati ve,

honol og or anal og t hereof and at Ieast one ot her

agent. Preferably, the latter agent is an anti-cancer
agent or has or induces an anti- cancer effect.

DESCRI PTION OF THE PRI OR ART 15 Bibliographic details
BACKEGEROUNDOPTHEINVENTIONY author in this
specification are collected at the end of the
description. Reference to any prior art in this
specification is not. and should not be taken as, an
FIBLI: WWTWNany form of suggestion that this
prior art fornms part of the comon general know edge

in any country. Natural product screening is a term
Thpprrésent invertiva rslates @anargllyofo ﬂnatapeuﬁc EotdcoBrioetiiedrdabment of cancer

.bi qacti ve | ecul es. _Parti rl sou ht after }

s PEIRERE PES: MG PREGHBHA g et fedinn movides o method

forsiedaingtAfEcR REM i Singd YRNAdENinNEbHER bf Sﬁ“dhéé%‘}‘f%ﬁ?)ﬁltuted ingenane or a
i ncl ude pl ants, mcr oo:dganl sns, soil, coral mari ne

pharinasPticaliyeiceenighit salb ep@@‘@m |h9m0ﬂ¢&mamal@g dlea@éramd at least one
t 0 an. |
Oih%%: ég{ﬁ'ﬂ%g% %‘ﬁ’oﬁt C f Etgl‘gag 5{' 18. q.l’ly 0 anlcg é&)lggr g?s or, 1nduces an anti-

cinade effadt] ety of pl ants i ncl udi ng vveeds of 30
Euphor bi a species. One intensively studi ed species of
this group is Euphorbia pilulifera L WD 2007/ 053912

DS -pﬁ?ﬁ i@% yms E. hirta L., E
capllt@gi?a a%s)?, gggogxmggwn names i ncl ude
pill-bearing

Bibliographic details of the publications referred to by author in this specification are

collected at the end of the description.

Reference to any prior art in this specification is not, and should not be taken as, an
acknowledgment or any form of suggestion that this prior art forms part of the common

general knowledge in any country.

Natural product screening is a term applied to the screening of natural environments for
bioactive molecules. Particularly sought after bioactive molecules are those having
potential as useful therapeutic agents. Natural environments include plants,
microorganisms, soil, coral and marine animals. The search for potential therapeutic agents

for the treatment of cancer remains an important focus.

The Euphorbiaceae family of plants covers a wide variety of plants including weeds of

Euphorbia species. One intensively studied species of this group is Euphorbia pilulifera L
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spurge, snakeweed, cat's hair, Queensland asthma weed
and fl owery-headed spurge. The plant is wdely
waele@rosddut ed i n tropical countries, including PEAE2006/001700
and in Northern Australia, including Queensland.
Euphor bi a peplus is another species from which ingeno
angel ates 5 with anti-cancer properties have been
i sol ated (See US Pat ent Nos. 432,452, 6,787,161 and
6, 844,013). PEP005 is an ingerfol angel ate extracted
and purified fromE. peplus, and is useful, inter
alia in the treatnment of actinic keratoses and
(weanymes dhoeaskis i caapiiaio LumNsohops cemaran n@mm ingpidgapill-bearing
T o b
% én%%&%éﬁdgﬁat H%,cqllﬁe%ésgétlﬁé 5% crrl’ gNegﬁ 3918 %g%c{éd spurge. The
plant ¥ W@eba&sibﬂ!ﬁfbddh ittopical ddﬂn&&bﬂhbhuﬂh@dndfﬁh@nd ﬂaCNorthern Australia,

i]i?é]‘ig]né aqen q,ndnggggg 205 I Iig%gg r gﬂ?g{]?% ifqu?% ﬁ?\[hlc(l:la 1rr]1genol angelates
veapmt@&areer gaeg@ﬁlep fh@d ?&h‘%&&ed |8ed 08 pé%énélxg o% 4933 452, 6,787,161

650 died from cancer between
awilﬁf84l4‘lﬂ’lé) MREP 005 3i%)an ingeanl awpeiate ¢aFgedadidquirididd ﬁblneE peplus, and
nurmer o were. th resu t of cancer
BRRL Ve PR 45 TS B R P oSk PRREG b BeveIfpggen cancer
(NMBQ), byadhdrireAs teital admisiion. ”ﬂ{@é}@o%@féﬁ of PEPO@?E&S been shown

commonl'y occurring cancers are breast (--319 ng

for many cell dstes in afftp ped itoeificacp gy vivet basub,eepa%mcaﬂm established. The
t 570,280 people wll

cljfilofl g i /ngE]%OdS {&Qﬁ%g‘?geia@zo% 2006. 20 Cancer

treat rrent generally r eqU| res a therapeutic protocol

conpr,i si ng one, or I surgery, radiation and/

Cenestds AePdpr diseasamy %fﬁg}rs wheg ﬁo%élltpwaar.opwﬁ%rr@rehferates In the
Qlonéf\,’ei,g S@Qédﬁxﬂ 8dd HRREARA bétWeef; 3066 f199¢"wﬁ¥ ﬁlrore men (53%)
espi t anti-cancer regi nmes

tlwngwomﬂn é‘ﬁi‘%b effefted Th:e past mmarpus deicer dleaﬂlscwerehhe result of cancer

tr ct e of .proble ¢ t OXJ Gj and

e Teadhordon A Pheen” i Vol weio-Sra? aff epistg -6.5%)
Afrﬁ@dg WwhRnS {ROBOS GRABENIY DcERFRE ARG Bﬁoﬁ‘éad@QLﬁ%) lung (~12%),
undergo active treatnent because of the severe i mpac
cekvnqaaa jegtpm GF12% ateryih 6r6%) ek dyrgy redt Yagndhds @ﬁtm@é@bthat 570,280
I r drugs
pa@ﬁ%gﬂ¥%fQH&%eﬁﬁgggﬁ%%t%%%%QEégpgggg ic efficacy,
hi ghli ghting a growing need for a nmulti- 30

di sci Iinar appr.oach to cancer therapy (Jain, J Natl
Ceaptelreament genesslly, rofigngs a HPAPeRS; Biokacob Pomptisigg one or more of

RSN B S59BEISCREEFb lDeB FO 0B S

well-established treatment for cancer. However, despite the fact that anti-cancer regimes

provide significant benefit to patients, their use can be restricted because of problems with
toxicity and adverse reactions. In fact, patients who are suffering from late-stage disease

sometimes choose not to undergo active treatment because of the severe impact on quality
of life.

When treating malignant disease, low molecular weight (LMW) anti-cancer drugs
demonstrate deficiencies in therapeutic efficacy, highlighting a growing need for a multi-
disciplinary approach to cancer therapy (Jain, J Natl Cancer Inst 81:570, 1989; Jain,
Science 271:1079, 1996). New ideas on controlling the pharmacokinetics,
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-3 pharnmacodynam cs, non-specific toxicity,

i mmunogeni city, biorecognition, and efficacy of drugs
whaooe/osseen generated and have resulted in the PCT/AU2006/001700

devel opnent of new drug delivery systens based on

i nter-disciplinary approaches of polyner science,

phar maceutics, bioconjugate chem stry and nol ecul ar

bi ol ogy. The conbi nati on of drugs with 5

macr onol ecul es has created a nmew cl ass of therapeutics
whi ch are drug delivery systens based on
wat er - sol ubl e polyneric carriers, mcelle-formng
Phrrdeod ol igarapB-sPeaian trxpilyy BRMuURGgeRisEphlipEesognition, and efficacy of

) . | . f .
AR S8R, AN LRI e (D Ll atver
sgsiem feusaaad ten iﬂ&ﬁ-ﬂigﬁ‘fpﬂiﬁwL approsihidg s%ﬂnfpbmman c¢ieides rpharmaceutics,
signjfican{ perneabilit rriers that can |jmt )

bipRnipeite GheBRi, @néonﬁwgrdéglqgaw gi‘%r byepinplign of drugs with
ndHSmo 81 Shds TR ted sllgw UM théta bRl WiRLIMeERGE dBtifery systems

to a tunor's poorly forned vascul ature and the
basads egrue matquaskiblee  palymertit atchwieryf micelda-fomplieg ublsk  copolymers,

Bhishesh Tiserban ooy TR AR maafoesly Bm and Lim, Arch
%ﬁﬁd@es@ﬂZ@lzm?.RQ%Wev@ﬂ;ﬁrﬁ&e tRO® MW ReuntbHpaRE, ®Grbmolecular

menbrane can still constitute a form dable barrier for
drpgsseftaretnconbi signifisantoparmatbiliiysharriers shateganelimitpghievement of the

: (ST d h ‘
3100 E8l kBB Ort 05 SR HBBTRRRRd o o o

tehorecyoonty| domhesl vAseigdstuieo anilt @lfe dempeqtiehhi paséive accumulation of
nalug ant mass if the tunor's |ynphatic drainage is

IASEIMleeiicse | Bitkn  (snanplensnt gnassy a gphsppmgnayy. Kuogvn as  enhanced
9 [ del. )

pEHEbilig o NotcRbn (TPRY oftol: @ OR) FROMSXELEN:189, 2001), the

tamer eglhimendrarcechnt giill cemtitude ff formidableymptienfor ghoseanacromolecules
han the acii.vity of .one ar nultiple . agenfs. The,

TR gt opE et e Sl e i e Peif gRABY TbisasseEintra-tumoral

pRdsuré Ccaf RN bSrh fronilSe MkliverP bh actNBIOHNASARRS tHQREs Beep within a

long termgoal 1n cancer therapy. 25 There i's a need,

natignationass i gheldvmpop nephatie sirdivege Bnppoplyodesbipsdf(wartz er al, J
e RS aL20061 001700 -4 SUNMARY GF TLE

I NVENTI ON

Another important drug delivery system involves combination therapy where multiple
agents are administered to treat different symptoms or to enhance the activity of one or
multiple agents.  The ability to reduce the toxicity of anti-cancer agents by

co-administering with other compounds has been a long term goal in cancer therapy.

There is a need, therefore, to develop formulations and protocols for the treatment of

cancer with enhanced efficacy.
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The present invention provides a therapeutic protocol
for the treatnent of cancer. The protocol conprises
w0 b@7asiyini strati on of an angel oyl - substi t ut edPCTI§E2EE01700
(i.e. an ingenol 5 angelate) or a pharmaceutically
acceptabl e salt, derivative, honol og or anal og thereof
and at | east one or nore other agents. The latter
agents nmay have direct anti-canhcer properties or my
induce or facilitate the reduction in size, growh
and/or spread (e.g. netastasis) of cancer cells or
ti ssue. The present invention contenpl ates, therefore,
RYOF HEpINVBENEKIN: r eat nent  of cancer
conprising the admnistration of an
angeloyl substituted 10 i ngenane or a pharmaceutically
gﬁgﬁzﬁp e ro@ﬁfeb\é tHeM euﬁppﬁt&%l Gbr ﬁﬁaﬂr%ﬂm&ﬁe&e&{mer The
er wt r assocl at , an agent
pmth«:djlcpmpm® tbe admmstpﬂtmpmftamwgsleybmbsﬁtutefdr mgq:naha\(l mgm ingenol
ant i cancefl actlv ) Cce \%E S ,neut. or ot

ap%tﬁg rap %rmgf:eu[t d?.rb\i %g gt analog thereof and
aB bl 2 ork BIRR agéﬂw MEhd REBONFEAsAAR | H§\Ie cﬁﬁﬁ@ gfti-cancer properties
cells; has the ability to nediate anti body-dependent
OF @layunéucedgrtf@‘tlbwetﬁwe<¥ UsHoT)n sEaegawil andier spredd (§:g. mB:tastasis) of
t
ool UL NGO I baloP o ARKLP O SR EABARLEARE, Blllhhn therapy
farg dhen SfcatDRNC f @ﬁbérs conipugsifg ehie ridniinig@atidno of PO umgiﬂa@laubsututed

conbi ned chenntherap utic tocol ,or a canbined

IRGEOARR Héraabl&ﬁ?lﬁﬁﬁ“&ﬁ%i Eﬁﬂv??eﬁaébeclﬁrwat% flmoq?g 0§ anglog thereof
tGIRRR R %95&%51%{%@%1&}9 aﬁfé;ggﬁtt \X/hkg exﬁl@)ltk BAL S more groperties selected
ant i -cancer activit eat subjects with cancer. It

firoan : fray prgseanti-dahedr atchwty: (stlbluhiédi ndvirophiduen @heriotroed cells or immune

hance nti - .acti.vity or efficacy . of the
FRODD Eleculi Bk anTitfes) 4 éma%%éirfwseaﬁgalﬁﬁeqas?er cells; has the
aBﬂﬂ? khRdRle SthREy-ASEHIA &‘Dl@lar o%)ﬁﬁ%ﬁ‘(A]QCC) towards cancer cells;
‘anti-cancer activity" includes fhe apoptosis,

stiegitades oducjion of apfehedies capable @ff@gd@gé@ c@m@r egllsg and/or has cytotoxic
”[C&ﬁ %cﬁt%{tggga{l?g @%p?g{s cells. It also includes

stasis of a cancer and the
|nduct|on of i munol ogi cal menory agai nst cancer

g}gl Is. "Anti-cancer, effic i ncl udes anti -cancer
TRetpropany imengin | propdes ﬁeqorratrvae&e Fherpathergpepitigsprofpcgl or a combined

cﬁ&ﬁ@th%f’a%gilnfc Jddm&%réj;e{lﬁ& LYRTES S DEmbAMGhMerapeutic effect) to

cancer cytotoxicit apopt osi's, necrosis,
isdwe siptrrancer antilitr toctedat selyjedte waﬂlrmt:er dh 1salbnoposteyl that the combined

treat hi, bi d 30
AR R rotFA AR RER OF O chos dSPOGE: Sfssawent thepiotgeol compared
16 &lel $se off Bithg I %geﬁmm@bmw G&ther MBERaYorRYAI NSt

recurrence of cancer cells; reducing the individual

amounts of one or other WO 2007/ 053912 -
I?We&%zqg 61’%919 cagxger activity" includes the apoptosis, necrosis, lysis, death,

senescence and/or cell cycle arrest of cancer cells. It also includes inhibition of metastasis
of a cancer and the induction of immunological memory against cancer cells. "Anti-cancer
efficacy” includes anti-cancer activity as well as other properties such as inter alia rate,
timing and effectiveness of inducing cancer cell cytotoxicity, apoptosis, necrosis,
senescence, and/or cell cycle arrest; an ability to treat or inhibit metastasis; inducing or
stimulating an immunological response against cancer cells; inducing immunological

memory against recurrence of cancer cells; reducing the individual amounts of one or other
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-5 of the angel oyl -substituted i ngenane or agent

requi red; reducing the toxic side-effects of the
w@erAosEnzer therapy to a subject; and reduci nECTYALIZI®G/001700

gromh followng a period of remssion. 5 Reference

to a "cancer" includes solid and bl ood borre cancers

such as tunors, |eukem as, sarcomas or carci honas.

The conbi nati on of ingenol angel ate and ot her agents

may be given in a single formulation or in separate

formul ati ons adm xed together prior to admnistration

or may be adm nistered sinultaneously or sequentially

of ﬂhnw@ml-aubstltmt@d mgenarieoorsageTheequiredisreducing dxe! toamds1de effects of

e, P penel Mora o sl S ERE GRS Rt BRoqft IOV iners period of
r@;ﬁlsglaﬁcer or tunor. Accordingly, one aspect of the

present invention contenplates a therapeutic protocol
for treating a subject with cancer or suspected of

]Eﬁ:?éféﬁ& JS %n%gﬁcer'sﬁbl‘adpsr é?)?lﬂ%ﬁ drﬁ«j: g%lceﬁ %ﬂbﬁ‘ hssﬁﬁ{dry Qeukemms

to sald subject an angel oyl - stitut I ngenane
splocamaRn oe laancuﬂ)lrrlay %emﬂnﬁaibhmfaagdmol dﬂgelmatan\ie)thqr agents may be

honolo Qr _an t.hereof and admi nisterin aid .
6 wod ShelabuRtialing o i Bras Tonatton funfed tipgether prior to

RIS BF IR bk S/Imibislerdd Q%ﬁﬁném Q)?' %qu&ﬁﬁt'll?sfﬁm separate
senescence, cytotoxicity and/or cell cycle arrest” of

f@mﬂ@mmemhg terp "@anc)er"mé@ "mle@r"'majebet us@édntatcélangeably in the subject
inhibitio anc C abl e of
sheltiheep Iy Yo PRI (RordiR Ao £ Brilofonk oF RRRRL & D1 ¢ ¢

properties of anti-cancer cell anti bodi es or is
capabl e of generating 25 such antibodies; (iv)
Apserdangly. onrsutspegiHaf] th? RESSPRt lav@ﬂloarﬂqntﬁamlata%séh@évﬁuﬂc protocol for

tl% ihd! b alubfobt QX banely o buspEARE OF 16l ca%:mJ 3 ﬁaﬁ%mcgl comprising
o eral g SRR 4B i

nerating such neutro
aelmhmsﬁeang eép said isubjeyt e &’gélbyhmbsnfutdm mgenartel peta pharofaceutically

GBI Sl A RO 1 G ) e ans A0St Rageiozspid subject an
aBEntARR e iBiREonc WP ned0 &f Br I AiR rc%é%t@&.ﬁl 001700 -6

1) induces apoptosis, necrosis, senescence, cytotoxicity and/or cell cycle arrest

of cancer cells;

(i)  mediates T-cell mediated inhibition or death of cancer cells or is capable of

stimulating or activating such T-cells;

(iii)  exhibits properties of anti-cancer cell antibodies or is capable of generating

such antibodies;

(iv)  mediates neutrophil-facilitated antibody-dependent cellular cytotoxicity of

cancer cells or is capable of generating such neutrophils;

wherein the anti-cancer activity or efficacy of the combination of the angeloyl-substituted

ingenane and agent is greater than either the angeloyl-substituted ingenane or agent alone.
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An exanmple of T-cell nediated inhibition or death of
cancer cells is cytotoxic T-cell- nediated inhibition
w@eoocebidideat h. 5 The present invention furthePCT/AU2006/001700
provi des a nethod of treating a subject with cancer or
suspected of having cancer, said nmethod conpri sing
adm nistering to said subject an angel oyl -substituted
i ngenane or a pharmaceutically acceptable salt,
derivative, honolog or anal 0g-thereof and
adm nistering to said subject an agent which exhibits
one or nore of the follow ng properties: 10 (i)
i nduces apoptosis, necrosis, senescence, cytotoxicity

and/ or cel.l.cycle arrest. .of cancer cells; (ii). .
Aferint€ % Tt vl Bhivifion o7 cRen & et hely iscapipapie Troell
nfeBlated] iRRibitRonCRRANdatRf 15 stimulating or activating

such T-cells; (iii) exhibits properties of anti-cancer

cell antibodies or is capable of generating such

ntibadi es: i l,; ophi | -facjl | eqd.
TP etk iepdtu e drptRss 3 P IRClriBrh ubRbCHit cancer o
supbdted @f Havirpapaitks sid geterdatomprising hdashisteeingith ssaid subject an
wherein the anti-cancer activity or effic%cy of . t he,
aRgshbilTapstisHed Angenanc Ay a IPGyTmaseiitely (AcecPtabln gathadraivative, homolog
' 1A% th 81 subfecPRERY WhidhRshititd bad f
of @il {nSecBl 61 IR ©0510 HRCENARCRY WRARSHIh e or more o
theffobowvingayeperdesnhen adnmi ni st ered toget her may be | ess

than when adm nistered separately or may be additive

but neverthel ess nore therapeutically efficacious in

t he ggnse jRfucBraoptbsisRERYes seriesemdansestoRitity ak@BEIl cycle arrest

activity or efficacy. 30 The present invention further
opeange Sa therapeutic protocol for treating cancer in

a subject, said protocol conprising adm nistering an

i ngenol angel ate or a pharmaceutically WO 2007/ 053912

PCT/ AD2006dedhitetO0-ceH hedineeipinhibittonsal deathosft daviedriceBs or is capable of

honpl.og or anal og thereof and at | east one other agent
stimplehng exatiyahag e beelkore of the fol | owi ng

properties:

(iii)  exhibits properties of anti-cancer cell antibodies or is capable of generating

such antibodies;

(iv)  mediates neutrophil-facilitated antibody-dependent cellular cytotoxicity of

cancer cells or is capable of generating such neutrophils;

wherein the anti-cancer activity or efficacy of the combination of the angeloyl-substituted

ingenane and agent is greater than either the angeloyl-substituted ingenane or agent alone.

Hence, the total amount of both agents when administered together may be less than when
administered separately or may be additive but nevertheless more therapeutically

efficacious in the sense of having improved or enhanced anti-cancer activity or efficacy.

The present invention further provides a therapeutic protocol for treating cancer in a

subject, said protocol comprising administering an ingenol angelate or a pharmaceutically
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(i). induces apoptosis, necrosis, senescence,

cytotoxicity and/or cell cycle arrest 5 of cancer
w@eir®s39¢1 i) nmedi ates T-cell nediated inhibitiPCI/ap2006/001700

death of cancer cells or is capable of stinulating or

activating such T-cells; 10 (iii) exhibits properties

of anti-cancer cell antibodies or is capable of

generating such antibodies; le) nmedi at es

neutrophil -facilitated anti body-dependent cell ul ar

cytotoxicity of cancer cells or is capable of

generating such neutrophils; 15 wherein the

agerpiablsasndie derivativei Rymolog et fahalae yheseoft and adeast eae other egent which

e%$§5?8g§l meé#?itﬁﬁ$h%%§%ag%g niuﬁ??iﬁgfgg :ﬁgenane

or agent alone; wherein the conbination of ingenol

angel ate and agent results in a conbination Indqif( (Cl)
20 of(f esdNqUSEMARPPIRGE BEGRYSGPNgseentes GitpioRSHY q8/Rp Celheycle arrest

g [(Qi/(CX)i] + [(O2/(CX)2] + [a

? %ﬁ% %/S(CX)l (CX)2J wherein (CX)1 is the

concentrati on of one of ingenol angelate or agent to

prod ce X fect f t hat . dr.ug,. al one

is t E_.) co n{"-ceﬁ egﬁgl 1§1%%@ﬁa }h&fg@nﬁ‘frecegg is capable of
sﬁﬂﬁﬂiﬂn@%raﬁfx@ﬁﬁ%@u&hﬁcéiﬁm x percent effect in

conbi nation wt C)2 which is the other of the

|ngenol angel ate or agent and a is a constant vvhereby

1 fot a iVI n
angel a e an%ft)nts n({pemse%n%t%ﬂ% & yceé )‘(:c]%l Grgtlﬂ%oedles%?qg capable of generating

sGehagibollies] ve, a is 0 and 1, respectively. 30 The
present invention also provides a therapeutic protocol
whi ch invol ves the WD 2007/ 053912 PCT/ AU2006/ 001700

-8 a‘{W") .”i ?1& L ReRio ﬁﬁ AHATERA aRB98)- %ﬁerﬁ % Sfifald cytotoxicity of

nore o a second anti - cancer agent
cander celisaras cdbabbldfgewethngmchmbutmzﬂmﬂs,er cytotoxic
T-cells; (3) aneutrophil-stirrulating agent; (4) an

B0 LacLl tating et (el udhng nou OB E) eyt absted
n\lfr%b'rngﬂe ATOHERSIs gRlatdM Al EePlhe GAREER LB HERE RS fnt alone;

wherein the combination of ingenol angelate and agent results in a combination index (CI)

of less than 1 where the CI is determined using the equation:

CI = [(C)1/(Cnl + [(C)2/(Cy)] + [ (CH1(C/(C)1(Cr)z]

wherein (Cy); is the concentration of one of ingenol angelate or agent to produce x percent
effect of that drug alone, (C); is the concentration of one of ingenol angelate or agent to
produce the same x percent effect in combination with (C), which is the other of the
ingenol angelate or agent and « is a constant whereby if the mode of anti-cancer activity of
ingenol angelate and agent is mutually exclusive or non-exclusive, a is 0 and 1,

respectively.

The present invention also provides a therapeutic protocol which involves the
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5 of (1) to (5). Another aspect of the present

i nvention provides a nulti-part pharnaceutica
wo otomos®i:i on having a first part conprising anCT/Ay2106/001700

angel ate or a pharnaceutically acceptable salt,

derivative, honolog or anal og thereof and having a

second part conprising an agent or a 10

pharmaceutically acceptable g%lt thereof, said parts

further optionally conprising®ne or nore

phar maceutical ly acceptable carriers, diluents and/or

excipients wherein said agent exhibits one or nore of
administeptionifng ipgaspbrngetate apd pne A mess offbpe sedosd anti-cancer agent;

ecros] Ce, .G LGLLY: & ] |1 . .
LRy PRI IRACE i {BLE LAbOUARIRL GF p qefiSiflstimulating
agadj atpcn WIDOCHhdlitating degnt (ddcluding edeueephifs)Or(S) wnti-cancer cell

5o 2 5 e PR e i 0 o 0 gemerite O or more
O@g@&@ jes or is capable of generating such

ant’'i bodi es; (iv) nediates neutrophil-facilitated

anti body- dependent cellular cytotoxicity of cancer

cells or is.capable of generati such neutrophil s; .
MRS ePech & RO SEE B RR PO srb b PR qrfial Brmulation
he@abianaist phrt @bmbHsingngahedtol aHBS et d#tLpharmASRMRAS adtdptable salt,
.agent is greater than either the angel oyl -substituted
derivanbomelog g mnalgg dhrseof apdehayingse pecond parcomprising an agent or a

. \VA | ] . .

PRSI G, LAE MRl 801 SME S P b one o
neteé iphadnhaceutidatiyelkcogtable amalerg dilhedte ahd/andxdpieagentieréih said agent

%prharnaceutic |l y acceptabl e salt thereof and one or

cxRjpHs aﬁ%?m%e@tﬁfi%afaﬁ0il9wg{£o¥gﬁle%ﬁ% WD 2007/ 053912

PCT/ AU2006/ 001700 -9 carriers, diluents and/or

exci pi ents wherein said agent exhibits one or nore of

the (ol | dedusgs gnoppesist hewosis, ispnésnehse esytetprisitp snd/or cell cycle arrest

gecrosiﬁ . senescence, cytotoxicity and/or cell cycle

oL FMeEt ellS; of cancer cells: (ii) nediates T-cel

medi ated i nhibition or death of cancer cells or is

capable of PT
(i)  mediates T-cell mediated inhibition or death of cancer cells or is capable of

stimulating or activating such T-cells;

(iii)  exhibits properties of anti-cancer cell antibodies or is capable of generating

such antibodies;

(iv)  mediates neutrophil-facilitated antibody-dependent cellular cytotoxicity of

cancer cells or is capable of generating such neutrophils;

wherein the anti-cancer activity or efficacy of the combination of the angeloyl-substituted

ingenane and agent is greater than either the angeloyl-substituted ingenane or agent alone.

The present invention further provides a formulation comprising an ingenol angelate or a
pharmaceutically acceptable salt, derivative, homolog or analog thereof and an agent or a

pharmaceutically acceptable salt thereof and one or more pharmaceutically acceptable
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stinmulating or activating such T-cells; 10 (iii)
exhi bits properties of anti-cancer cell antibodies or

w0 g00capibl e of generating such antibodi es; (iR)T/AU2006/001700

medi ates neutrophil-facilitated anti body-dependent
cellular cytotoxicity of cancer cells or is capable
of generating such neutrophils; 15 wherein the
anti-cancer activity or effiqgﬁy of the conbination of
t he angel oyl -substituted ing€nane and agent is
greater than either the angel oyl -substituted i ngenane
or_agent alone, Still another aspect of the present
cpmigesat dibwniss anfl/pe ckeipienty whercys saigt agant | ¢xGints| one or more of the
ﬁgﬂgﬁhg%ﬁ’%ﬁi 0 a pharnaceutically acceptable salt,
erivative, honol og or anal og thereof and an agent or
a pharmaceutically acceptable salt thereof in the
nanufﬁctute of a medicanent, for the treatpen

t
& whdRIcES S g BT S SPERS G P aY angpr lleyele arest

of ddcevédlg; properties: (i) induces apoptosis, necrosis,
senescence, cytotoxicity and/or cell cycle arrest 25

of cancer cells; (ii) mediates T-cell nediated

i nhibi.yion of death.of cancer.cells or .is.capable of.

st mifiht RS TR oo HEPE o & st PR Gt 8t is capable of
seinhidfing $r BEIORENE se&h Deeldnt i - cancer cel | anti bodi es or

is capabl e of generating such antibodies; WO

2007/ 053912 PCT/ AU2006/ 001700 -10 (iv) mediates
neut r(ﬂﬂh' !ekflﬁ)gtk lpkc‘sg%}tf‘eg 0"1’%1:1-'%91%& dep gﬂ%ﬁ% sgoel“l(%% Hekp%f)le of generating

cytotoxicity ancer cells or 1I's capa
sgenattibodieg; such neutrophils; 5 wherein the anti-cancer
activity or efficacy of the conbination of the

angel oyl -substituted ingenane and agent is greater
than (ght hefedidigs ﬁ&ﬂ?dtpﬁﬂlﬁéliﬁ&fd' 38 dydRpGIaRRC Al R ¥ Wioxicity of

alone.” In relation to formulations and uses, in a
cpnast eelisert ie pdpabilemd igenerating Och ofutrdphilspnbi nati on  of
i ngenol angel ate and agent is |less than 1. Reference

i S S Sl L UL, LDGLUES 00, OLUES Sl st
ifbehandark adentis égea"t‘er tBanithBr Be algeloyl-LibSitufdd IngeBaflor agent alone.
.92, 0.93, 0.94, 0.95, 0.96, O. 97},, 0. 98 and % 99 as

well as val ues in between.

Still another aspect of the present invention is directed to the use of an ingenol angelate or
a pharmaceutically acceptable salt, derivative, homolog or analog thereof and an agent or a
pharmaceutically acceptable salt thereof in the manufacture of a medicament for the

treatment of cancer wherein said agent exhibits one or more of the following properties:

@@ induces apoptosis, necrosis, senescence, cytotoxicity and/or cell cycle arrest

of cancer cells;

(i)  mediates T-cell mediated inhibition or death of cancer cells or is capable of

stimulating or activating such T-cells;

(iii)  exhibits properties of anti-cancer cell antibodies or is capable of generating

such antibodies;
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In a preferred enbodi nent, the ingenol angelate is
i ngenol - 3-angel ate which is referred to herein as

w0 REPOSP12 Reference to "ingenol angel ate", PCT/AU2006/001700
"ingenol - 3-angel ate", "PEPOO5" or 15 anti-cancer agent
i ncludes naturally occurring isolated fornms,
chemcally nodified forns, chemcally synthesized
forms as well as pharnaceutic?bly acceptabl e salts,
derivatives, honologs or analogs thereof. Anti-cancer
agents contenpl ated by the present invention include
cytotoxic, necrotic, 20 apoptotic, cell cycle
arresting and static agents useful in the treatnent of

neopliayt | ‘ﬁlediutésoﬁé{ﬁ{o%hﬁ lf&hh@%dsﬂtllbgd? H%Je?xldgrﬁdcelﬁg ag Sytotoxicity of

cancers. Exanpl es of “particular anti-cancer agen
caneer vallsionds Gapahialolf generatifigesutienenttaphils;- cancer agent "
al so includes cytot OXI c T-cells and ot her T-cell

and..ot her | S a as anti bodi es and
Wt P U A Thg: ef?}g@?ﬁ & i compitipn i angeleyl-substituted

g Rietind AdeB € PlefiteYHat Qlthé}q}ig Qn%ﬂ?r tfeﬁte&rﬂ‘{gglaaqlf o Iégent alone.

25 above. The Subject may be an I'nc
manmmal such as a human. The present invention further

rfor itic %%@IQF%Vﬁd%8%g§%§Bm o0 & o(dﬁ'get:) t é}t@ﬁ| of the combination

oﬁmgexkﬂhngeﬂitgtagg ?génrt 3’% ?Ssitﬂghlgié %Rﬁﬁ@lirrﬁgfc?g gﬂ%bﬁe%@ fbs@ftfin 1 includes
[ IS

@We‘ﬁe ?0 2% R3s Btoﬁup 885 BP0, PR, BD3ND0200.7/ @83@120 4,0.5, 0.6, 0.7,

0 EW@%PQ@@@%O@ 94, é§5 a@?ﬁ,giéw Cg%gagqh{?)rh@”%gxﬁ? 5 na%ﬁSén between.

body’ tissue-invasive inle
body tissue-invasive inlet devices such as but not

[imted to SYfi,L nge and needl es.  Consequent |
1t ek SurRo i Ode o dRienar Sagsiats sbEaOLdrangeotenhich s referred to
heralgest'n)anaﬂ aR Efefide A "RAFGIM anbdlaie? b S n "
part of the present ?nvéhglonan% %% n%ﬁ%%péﬂué PEP00S
arfiyeaneer gasnt ugbxdgs na’rumilyrmﬂwtxmgamlstemfbﬂms;mhemlcally modified forms,

cl%%%{éf&y% %Jl;l tnffé}nig 8'%? na)r&sw{n%r eut ljg%gt’ 'rggcgqtpgq% le saolts derivatives,

homologs or analogs thereof.

Anti-cancer agents contemplated by the present invention include cytotoxic, necrotic,
apoptotic, cell cycle arresting and static agents useful in the treatment of neoplastic
disorders such as solid and blood borne cancers. Examples of particular anti-cancer agents
are listed in Table 1. The term "anti-cancer agent" also includes cytotoxic T-cells and
other T-cell types and other immune cells as well as antibodies and neutrophil-stimulating
agents and ADCC facilitating agents and agents which induce any one or more of the

above.
The subject may be any animal, including a mammal such as a human.
The present invention further contemplates delivery systems for the subject formulations.

In one embodiment, the ingenol angelate and agent are maintained separately and are

admixed together prior to administration. In this embodiment, the formulation may be



Al keran I njection -Mlphalan Bi CNU- Carnusti ne CeeNU

- Lonustine Cycloblastin - Cycl ophospham de Endoxan
w@ ewnnsdont ng sodi um chl oride) - Cycl ophosphani BPET/AU2006/001700
Endoxan (new formul ati on w thout sodium chloride) -

Cycl ophospham de [|iadel Inplant - Carnustine Hol oxan

- Ifosfam de Leukeran - Chloranbucil Miphoran -

Fot enustine Myl eran - BUSUH?E Tenodal -

Tenozol om de Thiotepa - Thidtepa Antibiotic

cytotoxics: Adrianycin Solution - Doxorubicin

hydr ochl ori de Bl enamax - Bl eonycin sul fate Bl enoxane
admBligeny dhuoughy hfsingle Bbéy tiysierinBsivieainket eovice nf dovuginmultiple body
(DBL) -.Bl.e ci.n sul fate el yx .- Doxorubi.cin
t‘%WF%&%W&rIP‘%gH%%%@B%‘haS- b%élgﬁ-"i‘?}éﬁ%% WrpEedteghies; fonsequently,
sinhIR@EoRNor-seBRHHAI Bl iiftraibAoTGhd figeflsl anPBMROARITEN agent, in either
Daunor ubi ci n "hydrochl ori de Docet axel Doxor ubicin
orfedyis pait of thg@résepidavensiong DBL) - Doxor ubi ci n

hydr ochl ori de Doxorubi cin Hydrochl oride Injection USP

- Doxor ubi cin hydrochl ori de Epirubicin Hydrochloride

I njection (DBL)- Epirubici MABHEdch!| ori de Fl udara-

Fl udar abi. ne phosphate Mtonycin C Kyowa- M tonycin .
Examples of agents for use as a co-medicaments with an angeloyl-substituted ingenane

Jor the treatment of cancer

Alkeran — Melphalan

Alkeran Injection -Melphalan

BiCNU- Carmustine

CeeNU — Lomustine

Cycloblastin — Cyclophosphamide

Endoxan (containing sodium chloride) - Cyclophosphamide
Endoxan (new formulation without sodium chloride) — Cyclophosphamide
liadel Implant - Carmustine

Holoxan - Ifosfamide

Leukeran - Chlorambucil

Muphoran - Fotemustine

Myleran - Busulfan

Temodal - Temozolomide

Thiotepa — Thiotepa

Adriamycin Solution - Doxorubicin hydrochloride
Blenamax - Bleomycin sulfate

Blenoxane - Bleomycin sulfate

Bleomycin Sulfate for Injection (DBL) - Bleomycin sulfate

Caelyx - Doxorubicin hydrochloride

Cosmegen - Dactinomycin -

Daunorubicin Injection - Daunorubicin hydrochloride

DaunoXome - Daunorubicin hydrochloride

Docetaxel

Doxorubicin Hydrochloride Injection (DBL) - Doxorubicin hydrochloride
Doxorubicin Hydrochloride Injection USP - Doxorubicin hydrochloride
Epirubicin Hydrochloride Injection (DBL)- Epirubicin hydrochloride
Fludara- Fludarabine phosphate

Mitomycin C Kyowa- Mitomycin

Mitozantrone Injection - Mitozantrone hydrochloride

Novantrone- Mitozantrone hydrochloride




M tozantrone Injection - Mtozantrone hydrochloride
Novantrone- M tozantrone hydrochl ori de WO 2007/ 053912
WO AER0D6/ 001700 -12 Onkotrone- M tozant r onBCT/AU2006/001700
hydr ochl ori de Phar norubi ci n- Epirubicin hydrochl oride
Zavedos- |darubicin hydrochloride Antinetabolites:
Cytarabine (DBL) - Cytarabine Cytarabine Injection -
Cytarabine Efudix - Fluorouragil (5 Fluorouracil)
Fl uorouracil Injection BP - Fitorouracil Fluorouracil

Injection BP - Fluorouracil Genrar - Gentitabine
h\/dr ochloride H\u*am‘J n- Tnnnt ecan h\/dr ochl oride

Hy dr @akatrongMiteganteege badipchloridehi oguani ne
Ledel?harmmbecm irybiain bydnoehlorideinase - Col aspase
L eusZateilos-1dagibidini Hyidnechlavislehobl astin - Met hot ,r exat

~Methotrexate |njecti ol Aqlﬁ'ﬁl@{tgbghféQBL)
Vet T %ﬁi@e T ection BP - Methotrexate
Pur| égpﬁ& §§§ pe Tonudex - Raltitrexed

luorouracfﬂ anti neopl asti c agents:

uorourac InJ ectlon — Fluorouracil
Fluorouracil Injection BP — Fluorouracil
Gemzar - Gemcitabine hydrochloride
Hycamtin - Topotecan hydrochloride
Hydrea - Hydroxyurea
Lanvis - Thioguanine
Ledertrexate - Methotrexate
Leunase - Colaspase
Leustatin - Cladribine
Methoblastin - Methotrexat
Methotrexate Injection and Tablets (DBL) - Methotrexate
Methotrexate Injection BP - Methotrexate
Puri-Nethol - Mercaptopurine
Tomudex - Raltitrexed
Xeloda — Capecitabine

Anandron — Nilutamide

Androcur-100 - Cyproterone acetate
Arimidex - Anastrozole

Aromasin - Exemestane

Chem mart Tamoxifen - Tamoxifen citrate
Cosudex - Bicalutamide

Cyprone - Cyproterone acetate

Cyprostat-100 - Cyproterone acetate
Cytadren - Aminoglutethimide

Depo-Provera - Medroxyprogesterone acetate
Depo-Ralovera - Medroxyprogesterone acetate
Eulexin - Flutamide

Fareston - Toremifene citrate

Femara - Letrozole

Flutamin - Flutamide

Fugerel - Flutamide

Genox - Tamoxifen citrate

GenRx Tamoxifen - Tamoxifen citrate
healthsense Tamoxifen - Tamoxifen citrate
Lucrin - Leuprorelin acetate

Lucrin Depot - Leuprorelin acetate
Medroxyhexal - Medroxyprogesterone acetate




Androcur-100 - Cyproterone acetate Arimdex -
Anastrozol e Aromasi n - Exenestane Chem mart Tanoxifen
wo 200asseif en citrate Cosudex - Bical utam de BQT/anz006/001700
Cyproterone acetate Cyprostat-100 - Cyproterone
acetate Cytadren - Am nogl utethi m de Depo-Provera -
Medr oxypr ogest erone acetate Depo-Ral overa -

Medr oxypr ogest erone acetate lexin - Flutam de
Fareston - Torenmifene citrate ~ Femara - Letrozole
Flutam n - Flutam de Fugerel - Flutam de Genox -

— Tanoxifen citrate GCenRx Tanpoxifen - Tanpoxifen citrate
healMpgrsas Magerweliacetate. Tanoxifen citrate Lucrin -
LeupXaradaxnNatvatlen-B 1 Tammoxifenspgeate - Leuprorel in acetate
Me drRrgireXaypreteivnd moxgipr ogest er one acetate WO
200 7100t 1 Medeaxt yilZideordid béédte - 13- Megace - Megestrol
acetrdlevd | Wedieoxyphitlevtathas abttate Tanoxi fen citrate
Pr o8#ndosts¥Pr ObeéRIe acetate Provera -
Medrexyi 09t shekeie.igset ate Ral overa -
Medr Ry lRA S fxARR AGRE at e

Tamoxifen Hexal - Tamoxifen citrate

Tamoxifen-BC - Tamoxifen citrate

Terry White Chemists Tamoxifen - Tamoxifen citrate

Zoladex 10.8 mg Implant - Goserelin acetate

Zoladex 3.6 mg Implant - Goserelin acetate

Anzatax Injection - Paclitaxel

Agrylin - Anagrelide hydrochloride
Amsidyl - Amsacrine

Camptosar - Irinotecan hydrochloride
Carboplatin Injection - Carboplatin
Carboplatin Injection (DBL) - Carboplatin
Cisplatin Injection - Cisplatin

Cisplatin Injection (DBL) - Cisplatin
D.T.I.C. - Dacarbazine

Dacarbazine for Injection (DBL) - Dacarbazine
Eloxatin - Oxaliplatin

Etopophos - Etoposide phosphate
Etoposide Injection - Etoposide

Etoposide Injection (DBL) - Etoposide
Glivec - Imatinib mesylate

Herceptin - Trastuzumab

Hexalen - Altretamine

Mabthera- Rituximab

Natulan- Procarbazine hydrochloride
Proleukin- Aldesleukin (rbe)

Sodium Iodide (131I) Capsules (Therapy)- Sodium iodide (131I)
Taxol — Paclitaxel

Taxotere - Docetaxel

Vepesid- Etoposide

Vesanoid- Tretinoin

Vumon- Ten1pos1de

Eldlsme deesme sulfate
Navelbine - Vinorelbine tartrate
Oncovin - Vincristine sulfate
Velbe - 21
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Sandostatin - Octreotide Tanpsin - Tanoxifen citrate

Tanmoxen - Tanoxifen citrate Tanoxifen Hexal -
wqamonsioen citrate Tanoxi fen-BC - Tanoxifen cPCT/AU2006/001700

Terry Wiite Chem sts Tanoxifen - Tanoxifen citrate

Zol adex 10.8 ng Inplant - Coserelin acetate Zol adex

3.6 ng Inplant - Goserelin acetate O her

anti neopl astic agents: Anzat g%{ I njection - Paclitaxel

Agrylin - Anagrelide hydrochioride Ansidyl -

Amsacrine Canptosar - Irinotecan hydrochl ori de
Carboplatin lniection - Car hnnl atin-— Car hnnl atin

| nj eytflb(lﬁﬁtl{@@‘ei)fate Igge sy DR V@l@ﬁu@tsulfanen jection -
G spVatcnﬁm@ Syfadg Imedtigne MinesistinpBilfate G spl ati n
D. T. VirCristindCawd fath g ection(BBL) b¥anaristihosulfatg ect i on ( DBL)
- Da‘«z’arobeibmae El oxatl n - Q(al iplatin Et opophos -

'~ phospha 550 v;d ~

AR
niQ
Al t r &8 ne bt hera- Rituxi nab Natul an- Procarbazi ne
hydr RIS geeells
ancer antigen (vaccine)
Neutrophils

Agents which stimulate, activate or cause to generate anti-cancer antibodies, cytotoxic
T-cells or neutrophils which facilitate or mediate ADCC

Hence, the agents listed in Table 1 include chemotherapeutic compounds and molecules in
addition to antibodies to cancer-specific antigens or to combinations of antigens specific
for cancer cells as well as a range of other biologically- or chemically-synthesized

cytotoxic, apoptotic, necrotic, static and cell cycle arresting agents.

Throughout this specification, unless the context requires otherwise, the word "comprise”,
or variations such as "comprises" or "comprising", will be understood to imply the
inclusion of a stated element or integer or group of elements or integers but not the

exclusion of any other element or integer or group of elements or integers.

Nucleotide and amino acid sequences are referred to by a sequence identifier number (SEQ
ID NO). The SEQ ID NOs correspond numerically to the sequence identifiers <400>1
(SEQ ID NO:1), <400>2 (SEQ ID NO:2), etc. A summary of the sequence identifiers is

provided in Table 2. A sequence listing is provided after the claims.



Prol euki n- Al desl eukin (rbe) Sodium | odi de (131l)
Capsul es (Therapy)- Sodium i odide (1311) Taxol -
w@amiosaxel Taxotere - Docetaxel Vepesid- Et opOFAU2006/001700

Vesanoi d- Tretinoin Vunon- Teniposide Vinca

al kal oids: Eldisine - Vindesine sulfate Navel bi ne -
Vinorel bine tartrate Oncovin - Vincristine sulfate
Vel be - 21 WD 2007/053912 PCTﬁ U2006/ 001700 -14
Vinbl astine Sulfate Injection (DBL) - Vinblastine
sulfate Vincristine Sulfate Injection - Vincristine
sulfate Vincristine Sulfate |n] ectlon (DBL) -
Vincristine sulfate Vinorel4BhE 2x her agents

Antibodies T-cells X cer antigen
(vacci ne) Neut roph‘?lﬁ%&g’?r{}&qif\rﬂ&?ﬁb%tt@at e,

activate or cause to generate anti-cancer anti bodies,

cvi ot oxice T-cell-s oL- nallf rnnhl l s which facilit af e _or

S

MHE%TQED&% the agents | |9F§§RWHQ&I6 1

i nciude .chenmothe apeurl C compoun s an ;es T
addi ti or} to anti podies to cancer- t%?rn@ gﬁ]gl gens or

to conbipnati ons pf antigens specipfrfngerforIL_m__o,v

3 Primer for TNFo-5'

Primer for TNFo-3'

Primer for glyceraldehyde-3-phosphate dehydrogenase-5'

Primer for macrophage inflammatory protein 2-5'

4
5
6 Primer for glyceraldehyde-3-phosphate dehydrogenase-3'
7
8

Primer for macrophage inflammatory protein 2-3'
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for cancer cells as well as a range of other

bi ol ogi cally- or chem cally-synthesized 5 cytotoxic,
W@PWpOsIr, necrotic, static and cell cycle arPEFAURZI®6/001700

agents. Throughout this specification, unless the

context requires otherw se, the mord "conprise", or

vari ations such as "conprises or "conprising", wll

be understood to inply the &Iu3|on of a stated

el enent or integer or group of elenents or integers

but not the 10 exclusion of any other el enent or

i nteger or group of elenents or integers. Nucl eotide
BRIEEDESGRIBPTIONQQFFHE FIGGURESd to by a sequence

identifier nunber (SEQ 1D NO. The SEQ I D NGs

correspond nunerically to the sequence identifiers

SR SR R Py T Bl

frémbtte Eatelﬁes o redqueki st [fnmgl iag gppoopridedPakneOffitee A fee may be
cI ai rrs WO 7/ 053912 /AU2006/ 001700 -15 TABLE 2
b&m%‘g"g é‘t‘?na ¥¢iers SEQUENCE I D NO
DESCRI PTION 1 Primer for IL-1-5" 2 Primer for
IL-1-3" 3 Priner for TNFa-5" 4 Prinmer for TNFa-3' 5 .
Figuredr isfaograghiy@lamnea@ﬁa}tu@— shopiing pierte of Blgyapueger{expesments with

ngﬁg%g{g'rﬁ%ﬁoogle@’ FR dl er ho‘%r]rglir%%ég%fecelm “&mmat or y

protein 2-5" 8 Priner for macrophage inflamatory
protel n 2-3' . 5 WD 2007/053912 PCT/ AU2006/ 0017Q0 ]I i
FrareR rsgrpipglarpiesenationshepiesPgiiRe ¢ytefaxisy dp fvgilgpkenic cell

hﬁ% Ri565 %ﬁ{i g,‘l%gﬂ*t-éEM) Der Wikt it Stor $2143"anAROHRYEAPNS

aval

Figure 3 represents photographs and graphs of cell cycle changes over 0, 1, 5, 12, 24 and
48 hours of exposure to PEP00S.

Figures 4A and B are a representation of apoptosis induction (A) sub-G1 DNA content, P1
staining and (B) PI-AnnexinV staining.

Figure 5 is a graphical representation showing comparative analysis of PEP005
cytotoxicity with other anti-cancer drugs in a panel of cell lines. Data presented as (ICsp-
ICso average) for HT29 (1), HCT116 (2), HCC2998 (3), COLO205 (4), MCF7 (5),
MDA435 (6), HOP62 (7), HOP92 (8), IGROV1 (9) and OVCAR3 (10) cell lines.

Figure 6 is a graphical representation showing interaction of PEP005 and 5FU in the
human COLO205 cancer cell line. PEP-5FU; PEP005 followed by 5FU; SFU-PEP: 5FU
followed by PEP005, PEP+SFU: simultaneous administration of PEP005 and S5FU.
Calculation of a combination index below 0.8 indicates synergy, above 1.2 antagonism

while a combination index between 0.8 and 1.2 corresponds to an additive effect.
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fromthe Patentee upon request or froman appropriate
Patent Ofice. Afee nmay be 5 inposed if obtained

wo cmossoPat ent Office. Figure 1 is a graphi cal PCT/AU2006/001700
representati on showi ng effects of the course of
experinments wwth PEPOO5 given for 1 hour, 24 hours

and 48 hours in a panel of cell lines. 10 Figure 2 is
a graphical representation s_h%n'_ng PEPOO5 cytotoxicity
in tw |eukemc cell lines, 62 and CCRF-CEM after

adm nistration for 24, 48 and 72 hours. Fi gure 3

represents phot ographs and graphs of cell i?
Figwa aelg acgi@i?thﬁl rgpresgntation showipg dhe ipipracignof SEPORD aadsPexorubicin

4 B
TR CH BRI S BLFBRIRTIERIER Bloving b
Detkatubicig BogofuBjciPPERNDexombicat doltuwegl by-iPRIP065 5PEB+aDoxorubicin:
BB 55l SRS oS ol pRRSRIpar | v anclvei

drugs in a panel of cell lines. Data presented as
(1C50- 1C50 average) for HI29 (1), HCT116 (2), HCC2998
Figires 881 9D B 414)a ghiidal (r§resentdbianhopvdlg (AOR6 Znt(:m):tion of PEP005

o CipunBtin s S g RaP BFasiaresR etk Bt X Pepoos 24 hows

folvesdasy | gust-afcubRI0:m R0 Aedui) f6ihed Eourd UeRGWEOD 205 hours of
cancer. cell |ine. PEP-5FU; PEP0O05 followed by 5FU;

(gplplp‘gm PER={2h-pga;) BRRO5 B;hopgﬁdggl Hamimsfollowed by post—lncubatlon in
S I & O
RUDTBACARRCEU°7 2 AL SHREA B3 2k HEBOO oG (B PP Oxaliplatn
csxyibmlagyn witlooe ihtezvant a@rbtngsemls whowinga theo mleﬂaaﬁoro ra)f PEP005 and
bet ween O. orr onds to an additive
E@%{lnlw@egww&@@g%&i@rﬁ 001700 -17 Figure 7

is a graphical representation shovvi ng the interaction
of PEPO05 and Doxorubicin in the human COLO205 cancer
Figyirie 9 iis negraptical Depresentation shovREPHGSInfephdtioniof @'E&B@OS and Gemcitabine

b (B O SR el L) PR Guec Baten 05 fowed by

GéfncﬁElBQ@5 Gt PERt Cecifabink HllBHeddyaRHPE) A BER Gemictabine:
gr aphi cal r epresentation show ng (A) the interaction
sigfulipepmdministration of PEP005 and Gemcitabine.

Figure 10 is a graphical representation showing the interaction of PEP005 and Vinorelbine
in the human COLO205 cancer cell line. PEP-Vinorelbine: PEP005 followed by
Vinorelbine; Vinorelbine-PEP: Vinorelbine followed by PEP006; PEP+Vinorelbine:

simultaneous administration of PEP005 and Vinorelbine.

Figure 11 is a graphical representation showing the interaction of PEP005 and Docetaxel
in the human COLO205 cancer cell line. PEP-Docetaxel: PEP005 followed by Docetaxel;
Docetaxel-PEP: Docetaxel followed by PEP005; PEP+Docetaxel: simultaneous
administration of PEP005 and Docetaxel.



10

15

20

25

and Oxaliplatin in the human COL0205 cancer cell Iine.
PEP- 24h- oxa: PEP0O05 24 hours foll owed by

w@omyvAosIecubati on in R O medium for 24 hours foP¢DwE2H0bY01700
24 hours of Oxaliplatin; PEP-72h-oxa; PEP0O05 1 hour,
5 hour, 24 hours followed by post-incubation in 10 R10
medi um for 72 hours followed by 24 hours of
Oxal i platin. (B) PEP-Oxali pl 3 in conbination wthout

interval . |soblograns show ng°the interaction of
PEPOO5 and Oxaliplatin in the human COL0205 cancer
cell line. Figure 9 is a graphical representation

Figtacenl iy at grephical eepresantation Shewpgtle migactiomgitPAFi0Ré and Sisplatin in

o, TR SUBERSAERGE! P0Gt 2opogs e by Cila
CisplatAPEP: Necikifin Ceolldveabi be fRHEH00%L d PEP+PECBPRLin:  simultaneous
-P+Cemi ct abi ne:  sinmul t aneous admi ni stration of
adpEpystiomel RIEIROStaadiGienlatin gure 10 is a graphi cal
representati on showing the interaction of PEPOO5 and
Vinorelbine 20 in the human COL0205 cancer cell line.
FigiRes\Vi 320 t@ Dbird ezraghica) @&présehiativmsdotbtfects oftPEPM)5nen endothelial cells

R

el dBTRARMARAP PO, CERI IR lial bllldRerd drebed Fof4 HBUisCRIth PEPOOS prior to
represent’ati on show ng the interaction of PEPO0O5 and

additeet efeiutrophily and sdhekionimthecndodslid asdpyesayas assaseed. 100 U/ml

T RN ——
ARBRHPQ6 5L &% Gemopbttiiéd ABioRMRantadfEcNbSthe dokoef PEPRIBRADMe levels of
and Docefaxel. WD 2007/ 053912 PCT/ AU2006/ 001700 -18

ndtitgphid atibesion £p gr AFBdal(B) dptingenf melanemanesiisnby PHE005-activated

i nt eractiqn of PEPOO n ' t1 . t n.._ :
i85 el O R SHISKE e dRaig vo-utura wit
néu@opBINE endd YreGied Pivith iFEP00 S {5 RatHonrsPEPhe Gesprbpliilsnand PEP005 were

fol  owed by PEPOO5; PEP+ G splatin: %{?mélai ane&lulg . d
regevied iasd melgnomagtelimmpgns vtdletsranedialier Oxlaps.ofylbae jsgxpressed as
a&%n_g%a@rgg oqrétf;ig %P@al rcffpt%gjl%FgEl?st PR Msefld EPEPOOS and neutrophils,

on Ia and neutrophils .
whitheiscstiode g h@d%t ([oh anacheatmoptio d WMMI96betip of. 0:4 A) (C) Superoxide

sl S ot St . CEER0R s o
£ B6urk And generation of superoxide was determined using a lucigenin based assay.
(D) Antibody responses following PEP005 treatment of B16 tumors. B16 tumors growing
on C57BL/6 mice were cured with PEP005 treatment after they had reached 30-60 mm’,
(one tumor per mouse) and B16-specific IgG1 and IgG2a antibody titres were measured by
standard ELISA using blood taken day 11 post treatment initiation (n=6) (M) or day 135
post treatment initiation (n=5) (A). Antibody titres for placebo-treated animals whose
tumors had reached 121.5 + SD 20.1 (n=4) by day 11 are also shown (O). Naive mice
(n=5) received no tumors ().
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addi ti on of neutrophils and adhesion to the

endot helial cell |ayer was assessed. 100 Umn 10 TNFa
wWOR®705PMW as a positive control. Data are neanPCBEU06/001700

five separate experiments. ANOVA anal ysis

denonstrated a significant effect of the dose of

PEPOO5 on the levels of neutrophil adhesion (p =

0.003). (B) Killing of nel anggg_cel | s by

PEPOO5- activated human neutrophils in vitro. Human

MWB6L nel anoma cells were co-cultured with

neutro hils and treated wth PEPOO5 far_24 hours.

Figires |agda o apEerpbiogk reprassntaginny of REROGve lreasﬁmda - -deprived

abVdte S ED \’Ialsellé’aﬁoﬂ%%?{gsﬁegéﬁﬁﬁ arg’/sfé[@ys% ﬂlbfsr&' dritreated cells

expresse erc age e survivar

anélcélds auiltutddewﬂ]bﬂeﬂc(QS af/mPEROE s gabedl indR it We;wtplbﬂ;e;d m/waehpanels for

i S shown as 100% .at a neu hi 6L rati .
thi S0 o oKV BB BY THEROR O BOld black lne
inAstECplRIcyant JOHIFBIN MEpétieRBE Eﬁls"iﬁﬁ@rg@iﬁgt BebsWWAR calculated as the

PEPOO5 for 2 hours and gener ation super oxi de was
pd@p@ﬁam aEgvants nedey mu1§¢rg M) bu@eﬂt@dwd &dls( fipm which the same

od 0 PEPOOS trea
et adel P 2 Pl ool e ot B efosnlAhs of epoptosis
ivickls BERAGD-1 (€latedehdrs ahide defrivey dfaml-2 E{apéiﬁﬂa;@pv@@ plotted against
m8, . (one tunpr per m)usg and Bl16-specific 1gd and

lw@gaﬁgaﬁpn%@é@tl@n& od's PREPQS. me 3t ewa%y(’bt%lﬂ% diEpe trpsandividual
0 e i
ﬁérg? r?é\ Wlu%?gl%nplg@é’d %%%Q?%G%Itﬁ.ngﬁdgﬁﬁ%}ltalﬁg ?El@tvba%ﬁj gt;ormed using
uppdiredAtveo-taddy Studanes‘-tésm rwith gcedloe timdiedted] GhFNH5% whosaken and *
25 turnrs had.treached 121.5 SD 20.1 (n=4) by day 11
dgpotesjexe] L SIERHIPBIS Naive mice (n=5) received no
tunors (0). WO 2007/053912 PCT/ AU2006/ 001700 -19

Fi gures 14A and B are graphical representations of
FFEP@QSI%;*,@ lRedlr@ |8t nepregentagions wa tRIEgP 0088indweasle prodiferation and

from (A / e scatter.
reiibr pE e 0L AR T r SRR et e Blments were pulsea
WikMBrdUCRld Stagidtiefbri Brd® 98" Gispdset 4L dedcRibb@VIRT tHRAARIDds section.
for their active caspase-3 expression represented b

Perce@age abprodidaniing cadlsiad Opldawid 4§ heurs of figicxaedment (A) P)ércentage of
t&taf% gﬁ;[o%]:t ceh %1!11& E { 85}9 r2t(h33 li’grces &%l% lgﬁ ta d[e{l %k/sg %ay 2 among

thodd @olifarakias aﬂtl(eMtétethimequﬁtQ(@j P@Bérﬁﬁ’gecéﬂ dp‘x‘sptcﬁlb%lls among those
whi ch the sane. proportion under ML in the |rrelevant

vdueh wete %&r@@%{%@s@é@e statpd tpe-peintayyes yralwsesnssy 2 (D
in cells given IL-2 (closed bars) and deprived of IL- 2
(open bars) was plotted agai nst
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I ncreasi ng concentrations of PEPO05. Data was obtai ned

fromthree individual 10 experinents. Val ues are
web@rpssdias Mean SD. Statistical anal ysis wasPCT/AU2006/001700

performed using wunpaired two-tailed Student t-test

with p value indicated, C = 95% was taken and

denotes | evel of significance. Figures 15A to D are

gr aphi cal representations of 5 EPOO5 i nduced

proliferation and 15 rescue“0f apoptosis at 0.01 g/m

(20nM. Cells receiving different treatnents were

pul sed wth BrdU and stai ned for BrdU and caspase as
DERAILED DESCRIPFION OFEHE AN VENERKNge of

proliferating cells at 0' 24 and 48 hours of the

experinment (A Percentage of total apoptotic cells

0

nGAAGRE B8 ARt U pRR A A I PRIBHAS E1FRlG s used In
acp@ﬂdﬁh&\@iﬂ)ﬂﬁeieﬁarntoagsetcf@rﬂabdpwm| c cells anong those

20 which were non-proliferating at the stated

ti me-points was anal yzed on day 2 (D). WD 2007/053912
It FSQ_B/ B%%@l@f&@tﬂﬁ%le‘s?@th% 84 1naRatdaSERIstHe Nn{@ntibhis not limited to

NTI'ON I n descri bi ng and cIa|n1ng t he present

specuﬁerfbmmatmmeaffcomomﬁsg manucBinggRetgdy dosrgeriegimes, or the like,

aslaﬁl% 39%2 C%X\é\ﬁéi Qst %shoeto etr t(?&? tha Lhe tglrrﬁllﬁof@%g%\%% Re dljefn is for the

0d"t ha un €ss ot her w

UrPssesdftiieSGtbindyetidularendivoénts baily! fdl it aot Speded tecbe limiting.
formul ati ons of conponents, manufacturing nethods,
dosage regines, or the like, as such may vary. It is

Tﬁlé ?eg—glr Orahen fhn %HSI&%G’O PEIE} g?tiprgl Bsg:@{:rt‘s riﬂl'lé%'Xh@%&‘Reﬁ%l@dﬂy dictates

e ose articul ar
othaimde n&his fmnd:}gampéag defesenwoto I'atandddintludeea lsingle ¢anger or two or

10 The ter "a" i ncl ude plural . "
g ST AT Eieecs o "Eb ARGV nBgiplsd dpéiiply oF "an ingenol angelate
1n9fd31@§ SRiole! Botsipodr! 28 XREP! R, twElofrBBRe codpomdsaReiefence to "the

inclu § sin ?e cancer or two or nore cancers;
fqmnuhmné inciugles anmahgfenm}lau@u@stwq rtreere iferganaiians apd so fyth,

i ngenol angel ate"” includes a single compound, as well

as two or nore conpounds; reference to "the 15

The Al iddipound| adas" a"#tinglageitty Mebleaticab ragent”s Viphanmacologically

nmore fornmulati ons and so forth The terns (1210 ogfwdh )
actiygeagent”, "rmedicapeentyengtive” apghe ﬁqugalarealgsgﬁtmterc anrrgpea y herein to refer

tou th %Bélﬁchﬂ %gh‘f)&l,lrld),’ protein (e.g. antibody) or cells which induces a desired
pharmacological and/or physiological effect. The terms also encompass pharmaceutically
acceptable and pharmacologically active ingredients of those active agents specifically
mentioned herein including but not limited to salts, esters, amides, prodrugs, active
metabolites, analogs and the like. When the terms "compound”, "agent", "active agent",
"chemical agent" "pharmacologically active agent", "medicament", "active" and "drug" are
used, then it is to be understood that this includes the active agent per se as well as
pharmaceutically acceptable and pharmacologically active salts, esters, amides, prodrugs,
metabolites, analogs and the like. The desired pharmacological or physiological effect is
anti-cancer activity or efficacy which includes cytoxicity, apoptosis, necrosis, senescence
and/or cell cycle arrest of cancer cells or cells which have a propensity to become
cancerous. The present invention is the combination of at least two agents which leads to

greater anti-cancer efficacy compared to the use of either agent alone. Such greater anti-
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active agent", "nedicanent”, "active" and "drug" are
used i nterchangeably herein to refer to a chem ca
w@oeoposa protein (e.g. antibody) or cells whP€CiTAU2006/001700
i nduces a desired 20 pharmacol ogi cal and/ or
physi ol ogi cal effect. The terns al so enconpass
phar maceutically acceptable and pharnmacol ogically
active ingredients of those aﬁflve agents specifically
menti oned herein including but not limted to salts,
esters, am des, prodrugs, active netabolites, analogs
and the like. Wien the terns "conpound”, "agent",
canget ieffécaagempludes im‘we wiie abdwénﬁoxw-%hafr ﬂ@cmtogmeat lagents, greater

%‘g;ta{;%’ gra rﬂf neng’ ca{lc tli]lt or n%fe%ﬁ{ t’t %gﬁc dhs1&'egeff§:t§ to a subject,

rédmeédldm&atsﬂaﬁs aet |ty@tt1ﬁ@ﬁnbf psﬂinéieaﬁﬂoif/\/&id i@iBnunological response or
pharmaceutical |y acceptabl e and pharmacol ogi cal I'y

igpupglogics| memopkagainst CARPIFSYS: prodrugs, net abol it es,
anal ogs and the |ike. The desired pharnacol ogi cal or
physi ol ogi cal effect is anti-cancer activity or

Tabf iabay tehingh(iencl'eotig®uogt, o%agﬂ'nlty "agDpt ege,, "chemical agent”,

ecr osi.s nescence and/ ot cel ,,q cle,arrest of .
PoIREeRD SRR Aot miatrat s, SHFe T g are collectively
rBEER 20" £AMEL MHSh infh@e REG8Mer CRMAGMER edtﬁ: 4g@ﬁts antibodies and
conbi nation of at |east two agents which [ eads

Toeedla(suchan ciytotexie Ercely)fand other dompae eells as qubasu@@tr@phﬂ stimulating

o] S 80 A BB LA e RRALTARRS R e e

efbita HReug ke sgxi ield)in 0bmbhiatiem tithcahs esgel@gsnbsituted ingenane may
greater _efficacy in inducjing cancer cell death or

bsr%whﬁma?heéaaeuﬂ? SEER e (WO FePRE OF Gres b, jeytqtoxicity, apoptosis,
n[;:&gs’ig,efjen%&teﬁﬁé B sl etk raﬁ%gwr‘:arﬁtar alE T- @é]fs” G )ﬁ Wtotoxic T-cells)

I munol ogi cal response or i nmmunol ogi cal
cappblansf indaciog T-cedHhediatbd Tiiebitibo ve death v c:(nceecells or an agent capable

o:% m%&g{r@g AR gptﬂgpdg épaf'\!,é ﬁg— %%tgerhgla %Igpgﬁncee% t%!ill P rc]:E)m’bma‘uon of
s Redidatefl SideclBivRLF 6h | Bfddr RILY. off Rhu@bpRs bLa®8gent which
agents" whi ch include anti-cancer chenntherapeutlc

iedyeps seutephildfacilitatedaandibody-dependertseetinlag Sytoyaxaeitx(ADCC) of cancer

gnscel I's) and other immune cells as well as

“Reut rophil -stinmulating 10 agents and ADCC-facilitating
agents as well as agents whi ch induce any of the
| atter effects. Hence, the agent used in conbi nat

Rﬁfftrﬁn‘teﬁ@ 2a1rgBIPGYNd"s (RESRY"t (ACHYE PERTEh A RReRiSY! 2088 3 "phannacologlcally

CHGRITRINET a’ﬁfeﬂ*éaﬁleﬂtge%u%‘ & ' RUYC GRS BibIREEnLES two or more

cytot xi éity, apoptosis,
actives such as two or more 1ngenol angelate or two or more agents. A "combination" also

includes multi-part compositions such as a two-part composition where the agents are
provided separately and given or dispensed separately or admixed together prior to
dispensation. For example, a multi-part pharmaceutical pack may have two or more active
agents separately maintained. This also applies to the term "anti-cancer agent" and
"chemotherapeutic agent" and other agents such as cells (e.g. cytotoxic T-cells or

neutrophils) or antibodies.

The terms "effective amount" and "therapeutically effective amount" of an agent as used

herein mean a sufficient amount of the agent (e.g. an ingenol angelate or agent) to provide
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necrosi s, senescence or cell cycle arrest of cancer
cells; T-cells (e.g. cytotoxic T-cells) capable of

w0 pabaosie T-cel | - medi ated i nhibition or death PET/aEZ®E001700
cells or an agent capable 15 of inducing sane; an
anti body specific for an antigen on a cancer cell or a
conbi nation of antigens predom nately or exclusively
on cancer cells; or neutrophl%f_or an agent which
i nduces neutrophll-faC|I|tate ant i body- dependent
cel lul ar cytotOX|C|ty (ADCC) of cancer cells. 20
Reference to a " ", "active agent

thec#éﬁ% ﬁ}er?g@em or pbmqlﬁee@ eét}%@l pujcomge pyhjeh laiga@ﬂtoancer activity or
n_gﬂr ik art’lc 13 debifGor aBfton O %‘@)ptdsfbcer%ﬁ&cence or sta31s or cell cycle

I nat1 ons two or nore rves suc
arrestar nagresis lof aarg:ef adls reducedveecorrener & cageartesowih follovvmg remission,

rediAt 96 BEp P ansiastise SRPBLT DG AR B A SR Ao gaical memory

a@ﬂlﬁéﬂﬂﬁ%r%ﬂ@rﬁ{cﬁd)IYrea%d%Xﬁﬁ%Qé a0 RS Wh RSP ALEEMS, e.g. side
adm xed together prior to di spensation. For

eﬁfﬁ@ﬁpﬂl’é sqanerimasi menifestqshalonga cwith |tbelde§ia¢,d< thma}penm @flieolp hence, a
cg{".?ne“:f q%f tn'gc\a/ste 3%’26 431 @e%@ﬁ{saatg?ilr%t Hl%' ﬂcttéhtnfgsks i csf‘etermmlng what

er manti=-cancer age
i ﬁhﬂi}i@b}hﬁﬁ@ Pefictice ameuit". Thelexdch emoagmtmremwﬂl @e&y from subject to

ceIIs eq.gg cytotoxic T-cells or utr g

suhiesth Gew mgeen The spesishs agefapécgqns@ e 'subject, mode of

ad YR SARBH dnaaht lek?f B! ¥6n 1\f Wibe pQisitAd 189 Zf A% U380 effective
ereln mean a sufficient unt of “the agen g.g. an

ampgetiol Hangedrate apprqumm )effectlm awodst"\¥D 200 HdDE3& Zase may be
PCT/ AU2006/ 00170, 2.t desi r ed her eutlc or

dﬁi‘??%%“&% géu"BSP 8 ‘?eaé?(zlﬂp 86%“%‘? }ﬁf"i’ NG SEperiehigion.
activity or efficacy and in particular death or

~ablation or apopt 03| S or senescence or stasis or cell
Hepe¢.cas aged dasreinr améeffeivs atmmmﬁhtfe”crs ctel 4rs ameicelgactive agent that

p?cgvgﬁj g geﬁesn?efl egf gf: & r}‘g?té(:g%"é%t% I Ge m%rﬂgft}bglrﬁ]gl% ?Qiclinonn‘lstered according to

aaiithble dogiRg repirheV Préferablylihe |cogibild afywmt yf sctivg ap@iBladministered is
cancer cells, and/or reduced toxicity to a subject.

aQyFREIE ABAt Preyides the, deélréd cyoppxicity; peraseencyy eelk gyrle R, necrosis
aﬁ&/‘& L&RPLRGiH ONGnetdnt BE E ﬂ@tsllnﬁﬁtg k6 ARELHC ?r egé iERSL ’Dosmg may

a practitioner Pances e potentia
ocagai| atsinterbes pdtsemtral mimites hours, deyerweakis g mbaﬂhs |&ul‘able dosage

opri.ate "effect ve a The..exact . anou
SRR DA TH4TTIES GRAF G S5 G HReile Al B o ystsniaen
on the species, age and general condition of the

subj ect, node of
In one embodiment, the effective amount of a combination of ingenol angelate and agent is

proposed to be less than when either is used in the absence of the other. In another
embodiment, the combined amounts are additive even if the therapy is more efficacious.
Hence, the combination of angeloyl-substituted ingenane is proposed to provide greater
anti-cancer activity or efficacy compared to the activity or efficacy of either agent alone.
The anti-cancer activity or efficacy includes rate, timing and effectiveness of inducing
cancer cell cytotoxicity, apoptosis, necrosis, senescence, and/or cell cycle arrest; an ability
to treat or inhibit metastasis; inducing or stimulating an immunological response against
cancer cells; inducing immunological memory against recurrence of cancer cells; reducing

the amounts of one or other of the angeloyl-substituted ingenane or agent required;
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10 adm nistration and the Iike. Thus, it may not be
possible to specify an exact "effective anount”.

wWOooMewE3912 an appropriate "effective anmount™ i NPEIRXU2006/001700
i ndi vidual case may be determ ned by one of ordinary

skill in the art using only routine experinentation.
Hence, as used herein, an "effective anount” refers to
an anmount of active agent the 15 provides the

desired effect of reducing caficer cell growth when

adm ni stered according to a suitable dosing regine.

Preferably, the conbined anpunt of active agent

resypingithe ixegsipe-etlagis afthenanti-oppeeitherapyde asHbiegle 8nd ayiuced cancer
[ G cell cycle arrest, necrosis

g&%@ﬁ%@ﬁgﬁgéé@ﬁgg@gﬁﬁ%?&%ghcer cell's or other

i ndi cators of anti-cancer efficacy. Dosing may occur

at interyals of several mnutes, hours, s, weeks .or. .
g A bodihep ghs SRAShG st g Sicued B Bived Gaifbifsion index
@Bttt iRd 10¥hdrbia RS EE Rt RImRRMSIstgaRe BquayiBher i nari an.

I'n one enbodi nent, the effective anmount of a

conmbi nati on of ingenol angel ate and agent is proposed

the SERAOMERRE TS ot G G B dor nea

anounts are additive even if the therapy is nore
ef fi caci ous. 25 Hence, the conbination of
véhetgan G+ is dlss edncenteationnfona né ingsnelrangeltecdrtagep topreflice x percent

S 0 R0 SCB ST L EBY FBP o gent

padtiuce Gl Etie &Cpdrvdrit Yeffect @f LombiRMtiom GYitld €8), rahieh it ithe Bther of the
and effectiveness of inducing cancer cel

ingenok angeletetor agapicwd osiss conslentoyheyebysid eswede of anghepnger activity of

.cell. cyc arrest: an abilit to treat or inhibjt. .
el el E AL Bkt b B RN gy o is 0 or 1,
résPeRpREe agai nst 30 cancer cells; inducing

I mmunol’ogi cal nenory agai nst recurrence of cancer

cells; reducing the anbunts of one or other of the

el oyl - [t ' I e ghhb edl;
R88%) e B o Bk pg S0 o B B 0L 0250 e, 005, 006,
007de:08f 0,001 6.100.21 M8, arf 0.5ca6c€r7, 0.1820.9p9.91 00.82 sMbF €X24, 0.95, 0.96,
and reduced cancer growth followi ng a period of
OrHmP 8287 0.99rps vrdl asrisées AebgtWeethe ef f ecti ve amount may

be cal culated to give a conbination index 5 (Cl) of
|l ess than 1 wherein the Cl is determ ned using the

Byq Ui oaveut@ally dcc@)tapleCrmribr, expiplong of Gidn@it is njeant a pharmaceutical
et bl ot ebe TS i v b bES e ppdstyale e the

R4t EX§HI GRayX bO Qlim@Hiktered to a subject along with the selected active agent without

causing any or a substantial adverse reaction. Carriers may include excipients and other
additives such as diluents, detergents, coloring agents, wetting or emulsifying agents, pH

buffering agents, preservatives, and the like.
Similarly, a "pharmacologically acceptable" salt, ester, amide, prodrug or derivative of a
compound as provided herein is a salt, ester, amide, prodrug or derivative that this not

biologically or otherwise undesirable.

The terms "treating" and "treatment" as used herein refer to reduction in severity and/or
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10 effect of that drug alone, (C)1l is the

concentration of one of ingenol angelate or agent to
w@e@dos®i11l he sane x percent effect in conbi nat POIAWRMK001700

(O 2 which is the other of the ingenol angel ate or

agent and a is a constant whereby if the node of

anti-cancer activity of ingenol angelate and

anti-cancer agent is mutually. fxcl usi ve or

non-exclusive, ais 0 or 1, %espectlvely 15

Reference to a Cl value of less than 1 includes values

of 0.01, 0.02, 0.03, 0.04, 0.05, 0.06,  0.07, O.
freqeacy of jsym@toms of 'gle @n,dltlo@\ lg,emg) tlgate@, qhmma’gon of gymptoms and/or
uraiegl%in%c pg%vggit\}% Sg é*rel (%cﬁé%ncg o%%%? K of fe WndBbn and/or their

d&ﬁl@[ﬂ@ﬁ‘a@b’d hrthinipro e toa lpdraddiation d)tedmelﬁxwticni edanoage following a

diluent is nmeant a pharmaceutical vehicle conprised
cyditiopt erial that is not biologically or otherw se

undesirable, i.e. the material may be admnistered to

a subject along with the selected active agent w thout
"Breet$ngicy subjecomay iswdbet preyentionaefeecanditiamant ather. adverse physiological

Carriers ex0| iepts an addi tive
oG SR PE ! B Hees T RBRBr o Sl S mplaitiggndividua
b fan®RékatinkYihe SyafReths .of Pe é%}'ﬁdﬂid)ﬁlf eThd de@dd €Resting" also applies to
preservatives, ‘and the like. Simlarly, a

secphdarse otetastatial cageeas o8 dharethe gaimary saicer,, Whigh éethe cancer which
nﬁr %qur lijrgallgrhagg 'B%; nattréa\ffd. Oft also & QJQR%Q cﬂl%tlgﬂ 8¥ {fifdnological memory
| asa?, ester, amooe, pro ?%

deriva

agaﬁﬁﬁt ctaiikies célty, THw t@éaﬂgbm:tahhy be Wefeﬁréretmsaethemj;eamcr piokeol to induce
30 The terns "treating" and "

d "treatnment” a erein
ipproged PloenhaRRseRnBrrangsr seER eet SiEn '59@@6 3%th
PCT/ AU2006/ 001700 -24 frequency of synptoms of the
condition being treated, elimnation of synptons
Aa'rsdbpct" ag rslext hgremge’wasuslean prismag mireforablyf a nsmrodcndmeersepreferably

of s 0 i tion
S ST D B ARE Bharr el RgmU oGt Bekptb AP the present
iRendeiBOthel®lid QWi INMitAiorC BAGHE it9Pe 0F anfihfaihan@ould benefit from the

subj ect may involve prevention of a _condition or other
predenshys dessrifed phasgiageyitical formulations and methods. A subject regardless of
whether a human or non-human animal may be referred to as an individual, patient,
animal, host or recipient. The compounds and methods of the present invention have
applications in human medicine, veterinary medicine as well as in general, domestic or

wild animal husbandry.

As indicated above, the preferred animals are humans or other primates such as
orangutangs, gorillas, marmosets, livestock animals, laboratory test animals, companion

animals or captive wild animals, as well as avian species.
Examples of laboratory test animals include mice, rats, rabbits, simian animals, guinea pigs
and hamsters. Rabbits, rodent and simian animals provide a convenient test system or

animal model. Livestock animals include sheep, cows, pigs, goats, horses and donkeys.

The present invention is directed in part to a therapeutic protocol comprising the
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event in a susceptible individual as well as treatnent
of a clinically synptomatic individual by

w@e@iosaoat i ng the synptons of the condition. TPRET/ABRI®S/001700
"treating" also applies to secondary or netastatic
cancers, other than the primary cancer, which is the
cancer which 10 may originally have been treated. It
al so covers the induction of j.mrunol ogi cal nenory
agai nst cancer cells. The treatnent may be referred to
as a therapeutic protocol to induce inproved or
enhanced anti-cancer activity or efficacy as

adnenisiratief tr @ sakgédtrith cances obpuspectedof hadng gancsr At least two agents

efers.to, an animl r ef I

e i) Ot Bl e AREoSLA st B Re M g thébnol angelate) or
a pmﬁﬁa&mml#a&cefmbmam danatiaachommslbgds amfiog thierquf aaéat least one

Invention. There is no limtation on the type of
other agant e¥hihitswa lon meenhef the fellasving ReoreRicgsent | y

descri bed pharnmaceutical formulations and nethods. A

subj ect regardl ess of whether a human or non- human

ani n@) nmaindbeesrapbpivsiechecmsis sanesdends, wythtadicitypad/@reell cycle arrest
é;y mal , _host or recipient. The conpounds and nethods
ofgneieefiesent i nvention have 20 applications in human

nmedi ci ne, veterinary nedicine as well as in general,

domestic or wld aninmal husbandry. As indicated _
abovéi) t hmepiatss di-edbimadiated|inhibitioniu denth of carser eells or is capable of

rimpt es such.as ngut angs, gorillas, marnosets,
stqu%lgﬁx%glkacglma% Ss}l,"ﬁffg% atory test animals, conpanion
25 animals or captive wild animals, as well as avian
speci es. Exanpl es of |aboratory test ,ninals,inclqde .
m ce(iil) at gxhipippioperties phinthcanserealsantibarlise r i Gpablg 9f generating
s&ﬁ%{iﬁ&ﬁe%ﬁabbi ts, rodent and siman animals provide a
convenient test systemor animl nodel. Livestock

ani mal s i nclude sheep, cows, pigs, goats, horses and
o aClher ABSITCRBRBPBLSI LR RaPhY-wEngiat colltaP &totoxicity of
AR b ARID 1L BEHIL AYZARBHRR KOO neutophAgdm ni stration to a

subject wth cancer or suspected oOf having cancer at
| east two agents wherein at |east one agent is an .
whogil thel ansiudastértactiedly bneffivasyeof theeombinatingefihe angeloyl-substituted

.angelate) or . a armaceytical | y acceptahl e. sal t
s T A
ot her agent exhibits one or nore of the follow ng
properties: _ _ _
The therapeutic protocol includes, therefore, the administration to a subject of an ingenol

angelate and one or more of (1) another anti-cancer agent; (2) cancer-specific T-cells (such
as cytotoxic T-cells); (3) a neutrophil-stimulating agent; (4) an ADCC-facilitating agent
(including neutrophils); (5) anti-cancer cell antibodies; and/or (6) an agent which induces,

stimulates or causes to generate one or more of (1) to (5).

The present invention extends to an agent having only one property of (i) through (iv) or

two or more or three or more or all four properties.

The therapeutic protocol of the present invention further extends to the use of the ingenol

angelate to lower the threshold of neutrophils prior to triggering ADCC of cancer cells.
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5 (i) induces apoptosis, necrosis, senescence,
cytotoxicity and/or cell cycle arrest of cancer
w@eir®s39¢1 i) nmedi ates T-cell nediated inhibitiPCI/ap2006/001700
death of cancer cells or is capable of 10 stinulating
or activating such T-cells; (iii) exhibits properties
of anti-cancer cell antibodies or is capable of
generating such antibodies;_ég_(iv) nmedi at es
neutrophil-facilitated anti body-dependent cellul ar
cytotoxicity of cancer cells or is capable of
generating such neutrophils; wherein the anti-cancer
activity or efficacy of the conbination of the

- i . .1 t- .
A EmEle pZARREOBAE b HOGE AR ARRRI N b RAGREL (op PEROOS)
calhnirgerlevkth (e ILFQr apeuti c protocol includes,

therefore, the adnministration to a subject of an
i ngenol angel ate and one or nore of (1) another

Aﬁ%imﬂﬁg@ﬁéTﬂﬁﬁﬁﬁPw&%bi§§@?@ﬁn§@?Q&ﬁjP T-cells (such
as cytotoxic T-cells);” (3) a neutrophil-stinulating
agent; (4) an ADCC-facilitating agent (i ncluding

eut rophi Ls); nti-.cancer.cell antihbpdies, and/or
AEPERIELERS ARC LR GHELEES 585y FHBEE A e pion modutate
complaiait-aicdiDetodl datt @e afso CdnteinplafR) by the rade@sfintion.
i nvention extends to an agent having only one property

of (i) through (iv) or two or nore or three or nore

ks 04 PEARFDAL i T LSIBE W 5008k Bt s o
at bygeciengefhdie famidye |Fatphotbiackasnves wdlk ak hieeshtived, Bbmologs, analogs or

potsnel oy BreroapOnt) BOPRG-as Ry GSh S gt as well as
ﬁh@Hﬁa{c@@ﬁ‘éahly?aE&éﬂéﬁé%)éO%dgt)g tIRGEIH TGS BB

angel ate (e.g. or an interleukin (e.g. IL-6).
5 An exanple of a T-cell in part (ii) is a cytotoxic

I}-Ié;t]‘%r llllJ(! élée'%‘%ﬁec)éﬁat%lglg% oﬁ%g%ﬁé&?{c%%yg%%g treference to species
fepiphe iRAtranBewipbRy Lakldionleabimadtemon] SAAeHONULEHRI B}Edddenocrepis,
A%ngphh%eg;a,esirl}iscla,nvigit’c;s?i?thchys, Alchornea, Alchorneopsis, Alcinaeanthus,
Alcoceria, Aleurites, Amanoa, Andrachne, Angostyles, Anisophyllum, Antidesma, Aphora,
Aporosa, Aporosella, Argythamnia, Astrococcus, Astrogyne, Baccanrea, Baliospermum,
Bernardia, Beyeriopsis, Bischofia, Blachia, Blumeodondron, Bonania, Bradleia, Breynia,
Breyniopsis, Briedelia, Buraeavia, Caperonia, Caryodendron, Celianella, Cephalocroton,
Chaenotheca, Chaetocarpus, Chamaesyce, Cheilosa, Chiropetalum, Choriophyllum,
Cicca, Chaoxylon, Cleidon, Cleistanthus, Cluytia, Cnesmone, Cnidoscolus, Coccoceras,
Codiaeum, Coelodiscus, Conami, Conceveiba, Conceveibastrum, Conceveibum, Corythea,
Croizatia, Croton, Crotonopsis, Crozophora, Cubanthus, Cunuria, Dactylostemon,
Dalechampia, Dendrocousinsia, Diaspersus, Didymocistus, Dimorphocalyx, Discocarpus,
Ditaxis, Dodecastingma, Drypetes, Dysopsis, Elateriospermum, Endadenium,
Endospermum, Erismanthus, Erythrocarpus, Erythrochilus, Eumecanthus, Euphorbia,
Euphorbiodendron, Excoecaria, Flueggea, Calearia, Garcia, Gavarretia, Gelonium,
Giara, Givotia, Glochidion, Clochidionopsis, Glycydendron, Gymnanthes, Gymnosparia,

Haematospermum, Hendecandra, Hevea, Hieronima, Hieronyma, Hippocrepandra,
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10 Reference to "an ingenol angelate" includes

conpounds isolated fromplants such as from a species
w@boorkssoinm | y Euphor bi aceae as wel |l as deri vap¢was2006/001700

honol ogs, anal ogs or functional equival ents thereof

as well as chem cally synthesized fornms thereof as

wel | as pharmaceutically acceptable salts thereof.

This al so applies to PEPOOS. Ref erence herein to a

menber of the Euphorbiaceae Tanily includes reference

to species fromthe genera Acal ypha, Acidoton,

Acti nostenon, Adelia, Adenocline, Adenocrepis,

ea‘fwenAmry’cca Jq«gﬁ@sﬂﬂ@@]@l%y@lowfeno Lagacroton, Leiocarpus,

Lﬁl(l)]zgh %ﬁﬁ?ﬁzfz’fh %g@s t]ll'}\Z%beaAl ]l&?c%?#}g%' J\ﬂll?o%ﬁ tﬁﬁmhot Mappa,
AA@erzﬁ@&Welﬁﬂh@{aﬁ Mel‘k@t@iaﬂ&aMa@K@@mpSMicPﬁzdré}r gyzt:mmma, Microelus,

Astrococcus, Astrogy a@accanrea Bal i osper nu

Mighosem. a, MB@ngqnopSMgna V%‘GhofMﬁzm’BY acl¥gascortec zma Omalanthus,

n dl Br

@1 ke opy; cgtt)zj’&’ a(P}"lf%ul«gﬂc?ae(gAtﬁ%es Cg)éj/ékge@tes, Palenga, Pantadenia,

P@aacgmmla@mr oﬁ’aus@aﬂnaa nléddzlanth@e pRatacPetidinm, ﬂta@n@gm c &hyllanthus,
a Chir o

Pﬁ{ngnffé%ylszWm éhza?%qls en@o& gglq%%aalﬁc%/gyna Plukenetia,

PoliBkazank bimertis) %I’di@sza Cress g, Peel@&RRYSISPycnocoma, Quadrasia,
Coccocer as, Codi aeum ‘Coel odi scus, Conam ,

Rewercharda, bRichavim dtickdrisdlet RisinellaoRicénpsatrus, Redess wagotiqsSanwithia,
S%lﬁlﬁ’lr axf" %a%'c? rgcr' ‘7 OB’%%@G% hggugﬁ%’%g rsgnegggg & ng%%flderopszs

ctytT oS &Ton
S@@%ﬁl@h s Sthoklagl Wz&itﬂﬁon DS piwiap Wﬂ%gya; Stebpiioklaciias Synadenium,

Di t Dod { t
TE{rg?(é:ci%s Ao nIEE na@ﬁmqgﬂ o e égygéq%ps:ﬁthymalus Trageia, Trewia,

r Er yt hrochi | us,
@gﬁé@%%sfymgaﬁgb‘?w&ﬁyaphor bi odendron, Excoecari a,
Fl ueggea, Calearia, Garcia, Gavarretia, G_el onium 30
A&%&%@&%ﬁ‘{lﬁ% Iag@%lgﬁgﬂgl OR@%%; 8%%%%8 of Re present invention is the
S PEE RHR iRy 8 6Fdipasied BMER, ehh@i’n@ﬁid@@]uphorbza aaron-rossii,
i eronyma, Hi ppocrepandra, WO 2007/ 05391

Eaplorkisp 0 b1y ia,0Bupharia-ormas.aFuphesbiargltaseelis, diephorbia albicaulis,
E&Jg? ;2)2 alﬁgo%ta;é_lzggz% Y )’IOI‘%%ZO}!Z? ae {‘lﬁ%}hgﬁl{g alt; Ez(t)g{horbza anacampseros,

adardd eucot

BYbhebia M?dr@h@ﬁ@@ Ed}ﬁbi‘lﬁ& Uﬁgusmlﬂz@hbrbzmmhanyz Euphorbia antiguensis,
Mapr ounea, nthesa, Mercurialis, Mettenia,
Bypbeordi ﬂaocwfe? 16 EYRpEDiNIEADES, Jaiphonie dsepsisn fuphorbia.arizonica,

%a ;[b% %Pkan h ;Bza M%%ﬁ%{é Fy h{a}%fbgﬂt@ggl}aﬂb BEuphorbia astroites,
Epthorbés az‘r@&q@apﬂephor@m bavgHcis,) Pﬁuplwdbmlmtabanenszs Euphorbza bergeri,
Euphorbia bermudiana, Euphorbia bicolor, Euphorbia biformis, Euphorbia bifurcata,
Euphorbia bilobata, Euphorbia biramensis, Euphorbia biuncialis, Euphorbia
blepharostipula, Euphorbia blodgetti, Euphorbia boerhaavioides, Euphorbia boliviana,
Euphorbia bracei, Euphorbia brachiata, Euphorbia brachycera, Euphorbia brandegee,
Euphorbia brittonii, Euphorbia caesia, Euphorbia calcicola, Euphorbia campestris,
Euphorbia candelabrum, Euphorbia capitellata, Euphorbia carmenensis, Euphorbia
carunculata, Euphorbia cayensis, Euphorbia celastroides, Euphorbia chalicophila,

Euphorbia chamaerrhodos, Euphorbia chamaesula, Euphorbia chiapensis, Euphorbia

chiogenoides, Euphorbia cinerascens, Euphorbia clarionensis, Euphorbia colimae,
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Par adr ypept es, Pausandra, Pedil anthus, Pera, Peridium

Pet al osti gma, Phyll anthus, Picrodendro, Pierardia,
wodorspmy/t um Pi mel eodendron, Piranhea, Pl atyRgnap2006/001700

Pl ukenetia, Podocal yx, Poinsettia, Poraresia,

Prosartemn, Pseudant hus, Pycnocoma, Quadrasi a,

Reverchoni a, Richeria, R cheriella, R cinella,

Ri ci nocarpus, Rottlera, Sagotig, Sanwi thia, 10 Sapium

Savi a, Scl erocroton, Sebastiana, Securinega,

Senefel dera, Senefilderopsis, Serophyton, Siphonia,

szt 2; ostenon, Spixia, Stillingia, Stroghl obl achi a,

i eopTatGet EurhoEkigs copRRiEg) affHpPhpr Otfiet Ga3S e A4y m Euphorbia

CIWJI%&HQSEI‘ nph-grbz‘&y @}dfgfen? r @gﬁ d?f)zaTrc?é’ye?mma fEu{Uhmg)za crenulata,

Trigonosténon, Tyria an
Hyphordian dulpaostsi ¢ dluphdrpicu |cttﬂbdice‘af oEuphvebiar ac;tmluﬁ)rmﬁs Euphorbia

el dow o Pelo e el RS e R diipidea, Euphorbia
aﬁ#ﬁ&ﬁpr @ nedi P NEMeSal - Eughephiar Riiayabbimay i Q?@horbza dictyosperma,
Ehorbl a acuta, Euphorbia al atocauli1s, Eupho

prbiaudiogca, Egg@r@mgqlzaccgdcg@ngu@qﬁépaiormty@qﬁg; Eluphorbza drumondii,
h
b%g%% % du%fjo% Sr hgi*btz(%udzﬁg %Bh«%b?d“ %%%%g%b rl%ulpal{zorbza eggersii,

rorre r'bira angusta

E@hbﬁbﬁ@l Ifegllalfztmh@di bjﬁﬁplgﬁrbfag lékzgc‘g‘l Eupﬁb@bzﬁummltzb \Buphorbia eriogonoides,
cyni foli Eu i a arahi ca, Euphorbia ariensis,
gﬁr&%.e&l %n 101 mﬁﬁ@#ﬁfqﬂm,k%&m ia EspGHassy, Euphorbia

R ERYrbiE RIS %ghg;réwu% gﬁdz%%aﬁ:@wpgfem@zw ]pggrsb'za exstipulata,

Euphorbi a atrocdcc Icis, Eupgho
Pgrhatbim efasilleri, Egdiorbina fibeaglés | Euphenplnoyibifamis, Euphorbia florida,

b I bia biform.s, .. .
R A e o R ot PPT b el b serardiana,
E?)lpﬁéiﬁ&]%'eﬁerz EidrerPiaagDbloRsdrabl Fu @mk&ogbﬁg%n% Euphorbza gracilior,
ephar osti gul a, Euphorbia bl odge Euphor b

Ewéf"rbafa\gr@f?l ey, Ewrh%bﬂg grqgiyl,lEﬁlzdwabla «E@pﬂ@@%ﬂéﬂpﬁorbla graminiea
%ﬁ%ﬁ%’ Pg:}gﬂ e‘é obrrb?c? z?c?}cf%‘ﬂcg %’? {? pe}'zo% 3¢ I%%ﬁartr%gszs Euphorbia

La@ainia, E!E'Dbﬁlfrbicﬁ imabmmwlaa Ez@upma bh@iyowm,stﬁupezorbza heldrichii,
Euphar bi a candel abrum FEuphorbia capitellata
Frghadie helememdi@naivia @é@ﬁor@ﬁpﬁor@%rlﬂﬁ%’lﬂ’ht kuphorbia  henricksonti,

DRI R EOVR). S TAIDD! LS55 S EURDRIIS o

/mlﬂdemewm,l Isyphieviph duitaomii,clupdpelria lhm‘ulﬁulﬁkpiwbbza hirta, Euphorbia hooveri,

5@117'&8 g% Ide at@%ﬁg?rgzgh@%ﬁgeiﬁlzc%@gﬁg / 6’%2 Euphorbia involuta,
EphbAdi20 ﬁﬁt’s%z?vo OEupibidEyphink bi @zgfh@ma a}@nsﬁwp hgiphdbia juttae,
comut at a, rbi a consoqui t1 ae,

Euphorbia knuz‘hzz Euphorbla lasiocarpa, Euphorbza lal‘a Euphorbza latazi, Euphorbia
latericolor, Euphorbia laxiflora Euphorbia lecheoides, Euphorbia ledienii, Euphorbia
leucophylla, Euphorbia lineata, Euphorbia linguiformis, FEuphorbia longecornuta,
Euphorbia longepetiolata, Euphorbia longeramosa, Euphorbia longinsulicola, Euphorbia
longipila, Euphorbia lupulina, Euphorbia lurida, Euphorbia lycioides, Euphorbia
macropodoides, macvaughiana, Euphorbia manca, Euphorbia mandoniana, Euphorbia
mangleti, Euphorbia mango, Euphorbia marylandica, Euphorbia mayana, Euphorbia
melanadenia, Euphorbia melanocarpa, Euphorbia meridensis, Euphorbia mertonii,

Euphorbia mexiae, Euphorbia microcephala, Euphorbia microclada, Euphorbia

micromera, Euphorbia misella, Euphorbia missurica, Euphorbia montana, Euphorbia
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convol vul oi des, Euphorbia corallifera, Euphorbia

creberrima, Euphorbia crenulata, Euphorbia cubensis,
weEaphosioia cuspi data, Euphorbia cynbiform s, BEepiiapkios/o01700

darlingtonii, Euphorbia defoliata, Euphorbia degeneri,

Euphor bi a del t oi dea, Euphorbia 5 dentata, Euphorbia

depressa Euphorbi a di ctyosperm, Euphorbia

di ctyosperma, Euphorbia di oe¢a, Euphorbia

di scoi dalis, Euphorbia dorsivéntralis, Euphorbia

drunondii, Euphorbia duclouxii, Euphorbi a dussii,

Euphor bi a eanophyll hor bi a eggersii, hor bi a
meglesgydur.o aph Ecbm]dwlfnéa isat Buphoubye o mediormis) |l§4ph0rb1a multinodis,

EEH&%E%{%I ﬁzuﬁ{seﬁzgoﬁ' Ipo“:i"ﬁz‘a @RE%?% aE@; o ylnlegmexzcana Euphorbia

a escufae orn1s pITrituensi’s
n@mh@a"rbdt a Euphedid aqzqulttW bEﬂphmbiaS aiaxcEwphorEupdzorbza occidentalis,

excl uphr_bia exstipitata, Euphorbia exstipul ata,
Eeplibic b} e Euglishis P e AP £ ii'grg,  Euphorbia
oﬁl‘hglngz% nEv?phoEb‘zg [B%zFH %JpthfHug dachypeRd, OE%}%G%P t#dac%j#h%? ‘Euphorbia

gaurmneri |

pgcéﬁdmdll%m’é()" bltEwhmi’bl Euzgf@y@m palEdiphlar Buphaybisp parsyiéarea Euphorbia

PdSa| el SR SRR, Pt fuPlorgi RGP, Euphorbia
DpEBIRBEN, DERpII Bl Parediddsh IEppbrsib| pepBis) hor@bkp E@Féﬂn&bna Euphorbia

guadal %ar ana, Euphorbi a guanarensis hor
p@ﬁb@ﬁ% wdwr@aplr%@lmdaahém Biet ﬁ%ralogifgh Bhepbia petrina, Euphorbia

u , .
Eﬁg%é?’lg%i L crr?"'bopl%%u At 9}% gkllulzfercl::' E’z%ﬁrr EA 6%712&7%)%? Euphorbia
pfmmrumksEnpbqrbzaEbmbm@e;&nd]etléxpdvah| @latjz‘sppi‘m bi Buphorbia plicata,
hexagona, Euphorhja. h xagon i des, E rbj.a )
HPHRP opﬁﬁﬂp’@upﬁ%‘f’ﬁ?r 1hi| RORRIPEITEy Brbaampp{y&%m Euphorbia
pﬁfgmﬁﬂé& U fuﬁ*bz %Wﬁ)@baEm\ﬁﬁfa' porfeicEHRE ‘Ez@h@rbza portulacoides

m strat a, uphor ypericifolia, Euphorb
Euphordat @prtEImh,orEbp/@onbwprmza Euﬂmbwr moatrpmt |Eupénshzs ,Dleroneura,

T R e P N R

ERYROY®I D irdirbsdtibra, EEPhOFRE a»ebamzlEu WL idaris, Euphorbia robusta,
| at eri col or, Euphorbla lax flora uphor bi a | echeoi des,

Epplstiéicoirampasi Bwnhorbigypytbinayi Buphosbie oty pirarmey BuBhayibéa rupicola,
Eﬂ%ﬁ%@g@f‘f@?ﬂﬂ%&g %ljl’)ﬁpgl .sfag tmsSM B %g/?yzgrbllzcllj s%hzzcboba Euphorbia

ongepetl ol

s&l@ﬂb@ﬁ&z‘hmﬁaEuﬁhm’bm bsicq;)zlrlmuyt n&uphardlim, sekdliph dfzbalharbza serpyllifolia,
bia |urida,

EAE P Vi Lap e it B Pl erasaes Buphorbia sooby
E‘égg%%kkg Ps’g 0r¥§1u ?)f?%@féﬁ% W&?ﬂaos%ﬁzgg r@g@lgfmﬂ dﬁg%ﬁﬂﬁ}a Euphorbia
Spreicydrem dEzzahoraap Ismbdmewlaay &ophorBinp Imserlbqtca Fphenbéa enibanammilaris,
EE u??r%gﬁb: saubgtee tc%goc 3%1.6[’5 u?zl?b%ru?ie;%, up or zSaI SSubre lizpjko]rme %uphorbza
subtrifoliata, Euphorbia succedanea, Euphorbia tamaulipasana, Euphorbia telephioides,
Euphorbia tenuissima, Euphorbia tetrapora, Euphorbia tirucalli, Euphorbia tomentella,
Euphorbia tomentosa, Euphorbia torralbasii, Euphorbia tovariensis, Euphorbia
trachysperma, Euphorbia tricolor, Euphorbia troyana, Euphorbia tuerckheimii, Euphorbia
turczaninowii, Euphorbia umbellulata, Euphorbia undulata, Euphorbia vermiformis,
Euphorbia versicolor, Euphorbia villifera, Euphorbia violacea, Euphorbia whitei,
Euphorbia xanti Engelm, Euphorbia xylopoda Greenm., Euphorbia yayalesia Urb.,

Euphorbia yungasensis, Euphorbia zeravschanica and Euphorbia zinniiflora.
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30 Euphor bi a nexi ae, Euphorbia m crocephal a, Euphorbia

m crocl ada, Euphorbia mcronera, Euphorbia msella,
weEaphosioia m ssurica, Euphorbi a nontana, EuphoP@i/auWd6/001700

2007/ 053912 PCT/ AU2006/ 001700 -29 nontereyana,

. Euphorbia multicaulis, Euphorbia nmultiforms,
Euphorbia mul ti nodis, Euphorbia nultiseta, Euphorbia
nmusci col a, Euphorbi a neonexi cana, Euphorbia
nephr adeni a, Euphorbi a ni quefdana, Euphorbi a oaxacana,
Euphor bi a occidentalis, Euphorbia odontodeni a,

Euphor bi a ol i vacea, Euphorbi a ol owal uana, Euphorbia 5
opt hal mi ca, Euphorbi a ovata, Euphorbi a pachypoda,

PSR SRt TP Se B SR

Shipizanki eompawiehi i, Euphorbia parryi, Euphorbia
paxi ana, Euphorbi a pediculifera, Euphorbia peplidion,
Euphor bi a pepl oi des, Euphor bi a pepl us, Euphorbi a

. { one . : o .
PRI o 3Dl of PR KA Hon SAp BB RENBIQUAREn ugardac
and daendasim guempbior bi a pi |l osul a, Euphorbia pilulifera,

Euphor bi a pi nari ona, Euphorbia pinetorum Euphorbia

pi onosperna, Euphorbia platysperma, Euphorbia plicata,
ApRReFI speABEPTHE génus RN Pl iPRAd SR RBH BossiiRART bi @

pol ycar pa, Euphorbia polycnenoides, Euphorbia

pol yphyl I a, Euphorbia portoricensis, Euphorbia

l. i bi rtul or hi resl.ii

P B RSB P 1305 e AP G BAVERLibh i erms of
pEsipdias i sowpye oA Mdeasipangelapd’or Réfardndebefein Tl PBEapAUrdia peplus'or its

rapul um Euphaorbia renyi, Euphorbia retroscabra L
abbrsHiaHaN 4Er RS tacludss phEPRS Yarietios siiping, linssphyiiis or derivatives of

obyst phoybi , i Ubi d
ﬂES hor g?sa“rgg bgrgo{stg é) ?ﬁg&qgég rlfé’ E i 28{% pl?lélgf*%' %E&Bﬁ%r}%?’athe present
imentio@mayniss practizedhoidy awhabedEughiosbiddeaBiptnt oEpptiotherenf including

hi zol hor bi a__scl hi hoy,bi
s%%c &Iﬁﬁ?egﬁg %r Etlllj\gqq ge:pgg!) cgggiq?%tgrgﬁg%ﬁ%%iugg& oégrlleerlally, for seeds or
rSRb@tvE il 1 Be Eééa,fw%@h@oﬁ%ﬁm & firfiR Q@A 1B be propagated.

setil oba Engel m Euphorbi a sonorae, Euphorbia soobyi,
Euphor bi a spars flora, Euphorbia sphaerosperns,

RetegG: hitel Mok RSB R 8 R Reies R B Bl furthe
eBtUPI¥Eas| @nkticallyBupdiged Eﬁm&u b@eldtietlty miodirhvar flhuts include transgenic

subpubens, Euphorbi a subreniforme, Euphorbia
planit o1 plants dp yvhich p ek Brsabesyaemerideer WitrpRB eBflegenous gene sequence

hh @k Rm-qggulﬁg&’,hﬁ{umtéd to?! 6RBLALdBttered including the alteration or

introduction of genetic material which exhibits a regulatory effect on a particular gene.

Consequently, a plant which exhibits a character not naturally present in a Euphorbiaceae
plant or a species of Euphorbia or in E. peplus is nevertheless encompassed by the present

invention and is included within the scope of the above-mentioned terms.

The ingenol angelates are generally found in extracts of the Euphorbiaceae plants. An
extract may comprise, therefore, sap or liquid or semi-liquid material exuded from, or
present in, leaves, stem, flowers, seeds, bark or between the bark and the stem. Most
preferably, the extract is from sap. Furthermore, the extract may comprise liquid or semi-

liquid material located in fractions extracted from sap, leaves, stems, flowers, bark or other
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sgregs, @?g@ﬂsgolwsﬁ%w LS | SHEPBRSSRAD NG éﬁ? uPFepeRg altygtdion including

cgg_o&@ﬁQ%gﬂ&&ﬂﬁﬁgﬁgﬁ%ﬁgggnﬁkﬁgﬁﬂﬁﬁyed speci es of the

us En eni eni um gosswei l eni. 10
Euphorbia peplus is particularly useful in the

R R e BB B ity w et
3heiglate 4 1sEMBOQEfRirad REREME & "PRP0052D R &beRbd BBreirFto "ingenol-3-

pepl us" includes various varieties, strains, |ines, )

ahgalateder RERQAS vaglpdassnapirallyt pgozrmpneastt weld agsh¢migally sgnthetic forms
| [ [ t |5 L ' [ mr

7R ROUR BB M8 o S S S S el

Euphor bi aceae plant or parts thereof including 15 sap

or seeds or, other repyoductjve material pay be used. .
Q@@n@%m?@/ of ey ageigh st cwab%%Wtbearrs&wﬁsabstwefgéngenane is a
t 1 i q S i i A v . . . o e
HBacapblleg PR Epdt A inf S kbt iion
spr@ids,, sex Bophonds) allgpanige sgants, Fuitrpeq! usustards,heitrosources, hormone

enconpasses netically nodified plants. CGenetically
aﬁ%ﬁtf’iaé’gnﬁ]icﬁ‘%t‘e%ﬁ?ﬁgﬁ%h%&transgeni c 20 plants or plants
in which a trait has been renoved or where an

endogenous gene sequence has been down-regul at ed, )

Anit-meteboltes ntdeisi with ghe bpdyds ichemnigal prpcedses, ssuck aatiretain or DNA
[ ds td on qof et i,C eri al l.ch Lbits a

Pl ChsPPTHERor srAGRREB  AM R ki pan preven

call @hasibn whichhisexfibiréBerd i€ bafcactrédtment. Padnuplad In¢lude Azaserine, D-
resent in_a Eughorbiaceae ,Plant or a species of Lo
Kiseiing, o dfycophenoligepiagid, | sTriagipprgy e s ThqEsigsdls s egppecitabine,

RSty BSRGtabine, cytarabine (ara-C) and fludarabine.

Anti-tumor antibiotics interfere with DNA by stopping enzymes and mitosis or altering the
membranes that surround cells. These agents work in all phases of the cell cycle. Thus,
they are widely used for a variety of cancers. Examples of anti-tumor antibiotics include

dactinomycin, daunorubicin, doxorubicin (Adriamycin), idarubicin, and mitoxantrone.

Mitotic inhibitors are plant alkaloids and other compounds derived from natural products.
They can inhibit, or stop, mitosis or inhibit enzymes for making proteins needed for
reproduction of the cell. These work during the M phase of the cell cycle. Examples of

mitotic inhibitors include paclitaxel, docetaxel, etoposide (VP-16), vinblastine, vincristine,
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extract is fromsap. Furthermdre, the extract may
conprise liquid or sem - liquid material located in
fractions extracted from sap, |eaves, stens, flowers,
anshyirotgPbing her WO 2007/ 053912 PCT/ AU2006/ 001700 - 31
pl ant material of the Euphoriaceae plant. For exanple,
plant material may be subject to physical
Smﬂcﬁﬂi) dicahidtoral hormiorses Waid lﬁﬂrﬁi’ohe-ﬂlikb rdesgsathdt eret nsedell inutreating some

trix material _and inter- ntr tissue extr ed
typet of Gange (siasi e PeidiTEE e g AT TP oY AR myeloma) as
g%@ othePHInESRs. OWHNRAR ldn?gggl% egeaﬁo RIIPcRBEVPR DS S wNeir growth,

e present 1 nvention including 5 conmpounds obtai ned
tHey atd) emsm@lrdzcy atiFaarvet IdUlgSO Ukhey . mThelsordwst cqmlun@i wétlh other types of
und t he esen vent. on |s
SRRty Jruh B BoRER togtERtis Pt PRSI el B prpgsone and
d&@mnﬁﬁﬁbmgas ' PEPO0O5" . Reference herein to "ingenol - 3-
angel ate" or "PEP0O05" includes naturally occurring as
wel | as chem cally synthetic forns 10 and

SE}IQ ﬂ%&n%lgt 61‘: ﬁl) n%clﬁé %ﬁ?& eafl’éla@? actgﬁrér @5&1¥&ﬁm of female or male

sandanaost an ag
hoiseshek. nTB@nhb mséd orslow the gogel @%re&uk;ﬁbstatal &l endgmaamb (lining of

is a chenothergpeutic agent such as anti-netab
fignpterusy, FaRCes P toEBalierosy 1B TPHORER 1% hﬂgmonft &wsfsde the body.
E§§1’ﬁpﬁ9r MREGSe %ﬁ%lsﬁléééﬁg QGRS gfen) tfﬁlggﬁfénﬂUSta?&gﬁase inhibitors

nittosources, hormone 15 agoni sts, and m érotubul e
(anahtrdzoia;rlstrozmw preg@llmls | (regestrnl eadetate), wintirartdnegens dipicalutamide,

RGP ctnd LREHONS A S, FOpICt i on,

Anti -metabolite drugs can prevent cell d| vi si on whi ch
IS a requirement in cancer treatnent. Exanples include

AAbdsterg Fgents[vag d@yeﬂb@eﬂl\}feto WP ¥sY Heensinper cgllifepm reproducing. As a
clas ﬁF{iﬁg {1%% gexgtg [ ol{r %&ée cGAR ﬁ1 5tﬁ%¥ \Qgrd&) the¥] work in all phases

encti tar a I ne (ara-
of|thléi aelkbyor). Alidse tdrﬁgsr aﬁnhcttb/IeOzigaﬁfst ichtomid devkemiiash nbhAIodgkin’s

by st oppi ng, enzynes and tosi.s or tering the
b Bk ditiars dHUEl |m¥elomﬁe%r§ danggfeycf, the lung, breast,

aftll | oRRRS eExAhpie €ofC GlKy1EKE! Sentsh ﬂﬁylude busulfan, cisplatin, carboplatin,

chlorambucil, cyclophosphamide, ifosfamide, dacarbazine (DTIC), mechlorethamine

(nitrogen mustard), and melphalan.

Nitrogen mustard in the form of its crystalline hydrochloride it is used as a drug in the
treatment of Hodgkin's disease, non-Hodgkin's lymphomas and brain tumors. Nitrogen
mustards cause mutations in the genetic material of cells, thereby disrupting mitosis, or cell
division. Cells vary in their susceptibility to nitrogen mustards, with rapidly proliferating
tumor and cancer cells most sensitive; bone marrow, which produces red blood cells, is
also sensitive, and depression of red blood cell production is a frequent side effect of

nitrogen mustard therapy. The nitrogen mustards also suppress the immune response.
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25 they are wdely used for a variety of cancers.
Exanpl es of anti-tunor antibiotics include
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reproduction of the cell. TheSe work during the M
phase of the cell cycle. Exanples of mtotic
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Othgpty®y inclideshearometic muskeds Belphelan gpy odoranimigi 2
PCT/ AU2006/ 001700 -32- and vinorel bine. Steroids are
nat ural hornones and hornone-|i ke drugs that are
Nirgexouteal actt iheasiniigr sapao atlypamgcdgentan CBrey (intecfereawith ghzymes that
ot linmted to | ynphonmg,. | eukem.as and nultjple .
helparRANgs TS AeaSAse Bpldp Ayl diawainindhd¥ figgsed to treat brain
t@ﬁ&gsﬁér@elysfsd doB-HiddkifANGRIHh&BA, S nflltiSik OWMykld@ld, and malignant
growt h, they are considered anti-cancer drugs. They
metaoriss Exomptombnitedowkasinolue ramyistiss GCNEh snblomiting (CONU).
drugs to increase their effectiveness. Exanples
i ncl ude predni sone and dexanethasone. 10 Sex
ERSMFRE F hofhohtOsgoaNes Inickde dleugfolidal(Lapron) ¥igkk, Bligadd) such as for
production of female or mal e hornones. They are used .
prastagd anedie C@S@I\ﬁhﬁ @pla@p@agpr’ b{ﬂagspgc{ @rogigfg” cancers and Triptorelin
ial (]I ni : inch
CERPRET ' Ghnitd 4R Pl cal BB UG REAS SR
body. Exanples include anti-estrogens (tanoxifen,

hﬁlg{qtvg‘t;lﬁqg r Egltgrgéggateﬁ‘gleﬂ(u!ﬁgh o ctPi %,S’[Qgé?sg?ra JE;e?nzz(ljrlnf%i’azoles. Examples
ofukh aaﬁ‘ﬁ[%ﬂgéisaéemsc A UiRbECare RS Elhifeamoq Gati-cAREr ld¥d such as

agoni sts euprol i de, goserelin). Al kylating agents o
damrdeubicing deunpnyrimactinenpicéy aloxotubisin apirwbicos lidarfibigim, esorubicin,

eproduci ng. ~As..a .class.of drugs, these.agent r .

bl BB GRAR SR PR ar PR Ao P SigF iy nitrosurea,
bENAERS miffmdie G5 ablindidgdie)D, mitb&eydin geeddi®naChydtexyprogesterone,
agai nst chroni c | eukenm as, non-Hodgkin's, 20 | ynphona, .

tqsbuRPRE, s dfasecadien, muldacbazingel oPEOCAENEINer t alig¥amethylmelamine,

| ung, . nd ovar, | es of :

p%ﬁ@%‘l%g&hﬁéla%lgge nts ignc :?:&g;g@%ta%% "fan, c i%}? Ia%m chlorambucil,
neahyloydlcliexyinitrasintear aniirogeh , noystdrdphasglphatande, cyclophosphamide, 6-

L oskam de. dacarbazl ne Lhm Cgfag?,?y%ig{n%[ ﬁ}tfcn&r(nyur}ga, deoxycoformycin,

4-hydroxyperoxycyclophosphoramide, 5-fluorouracil (5-FU), S5-fluorodeoxyuridine (5-
FUdR), methotrexate (MTX), colchicine, taxol, vincristine, vinblastine, etoposide (VP-16),

trimetrexate, irinotecan, topotecan, gemcitabine, teniposide, cisplatin and diethylstilbestrol

(DES).

The agents of the present invention also include antibodies or other immunointeractive
molecules. For example, antibodies to particular cancer-specific antigens may be
administered or an antigen is provided to induce antibody formulation directed to a cancer-
specific antigen. The antibodies represent an example of an agent given with an angeloyl-
substituted ingenane in an anti-cancer protocol. Furthermore, a subject's T-cells or other

immune cells may be isolated, expanded in culture and then returned to the subject. With
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Leuprolide (Lupron, Viadur, Eligard) such as for ‘
prostate cancer, CGoserelin (Zoladex) for breast and

osta I el | S f
VYRR RS P et At el be 1celaToYidec RDCC of cancer
céIBydras Elcilitatd :ody@dtobiv TecelInbigontoosothacksigbasé Komdaimune cells.

al kal oi ds, taxoi ds and benzi m dazol es. Exanpl es of
such anti-cancer agents include but are not limted to

i .ke'sﬁ@(ﬂ ¢& ﬁn%cg%e)(ib?ﬂgaoﬁﬁ anngﬁlgi%h?}y ;ci,oﬂve g%é}’lfsieﬂ‘; however, the

acti homyci n, Icin, eplru I dar ubi ci n,

usss of uhinoclopall fntibodismps particniafly girefieitded betduse fodiithel ebility to produce

cytosi ne arahi.nosi.de,. bi s-chl orpet hyl ni t rosurea. .. .
5 G e, SR O Ao Pl (1RE Ay on of hybridoma
Bl 8B SRNBondISHO XN IBRYEFHRIHIBR is deRSDBY Blistiean immortal cell line

tanoxi fen, dacarbazi ne, procarbazine, L .
ahé hanphdsytessensitized agaipytharemhyogenicapreparation (i.e. comprising a cancer
ahn@é oxantrone, ansacrine, chloranbucil,

EW@‘I cycl ohexyl nitrosurea, nitrogen mnustards,
nmel phal an, cycl ophospham de, 6 20 nercaptopuri ne,

6-t hi oguani ne, cytarabine, 5-azacytidine, hydroxyurea, :
The xspent WW&W{“M@F-HWHE%&% éPB‘*%%‘%PS | ;ﬂggﬁﬁbc,a {sPpiques to render
arﬁréat EU@J}pﬂéﬁfe'dlf 'oﬁyéagﬁnga%_fok H@faﬁ%@&f&i&rshﬁétﬁlﬁiaﬁl?'no’ﬁmunogenic in

otrexate ( icine, taxol, vincriStine,
aubthbt aitiaher avdtropostuckeof{thPsdndy or different species. The biochemical process

is referred to herein as "deimmunization". Reference herein to "deimmunization" includes
processes such as complementary determinant region (CDR) grafting, "reshaping" with
respect to a framework regioﬁ of an immunointeractive molecule and variable (v) region
mutation, all aimed at reducing the immunogenicity of an immunointeractive molecule
(e.g. antibody) in a particular host (e.g. a human subject). In the present case, the preferred
immunointeractive molecule is an antibody such as a polyclonal or monoclonal antibody
specific for a cancer cell. In a most preferred embodiment, the immunointeractive
molecule is a monoclonal antibody, derived from one animal or avian creature and which

exhibits reduced immunogenicity in another animal or avian creature from the same or
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cells may be isol ated, expanded in culture and then
returned to the subject. Wth WO 2007/ 053912
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present invention extends to pr.ot i nvol vi ng
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e , I
p@?{ggés Tgig I%f}fl}{r 'ghfﬁgm-gigglﬁ!glt}s 1n§%i?é§rbﬁi z?lﬂlrl]ttyhcts -gmg)z& i%dh& drrbtherwme
faaitittert & rhueiocaln amyog T-tdll a)edmtecbtrhmonswtm ki rie)sb ramnaai Partlcularly

i ngenol Iate 0 5) nd.returnin
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cancer Wwth an angel o substituted_ ingenane
stipEHa(E) or fanﬂﬁattm - ifkbmdlﬁm responge nn%uchnearTaﬁf‘éle@ﬁsegﬁd humoral
vaccination or other inmune potentiating agents or are
lgﬁggﬁ?ively transferred to a patient. PEPOO5 or other
i ngenol angelate is then used to i nprove T-cel

Bgﬁ't'ﬁin\éiat Bé'silsgﬁ%ag a;gq%%ég t ti%sthe gﬁégi%@c?%mlyc dhatds capable of
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use nocl onal
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iRmAAsGRrackve tASIB 18 bRt @SR tihvdnEidn 2R nﬁcﬁﬁ‘)clonal antibodies. The
noanenelty of the produc? The preparation of
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The present t furth des th I
The tgq?rb hl@pgeglan;/ ﬁg%ggr&wgél ttgrhrga:@ggtlr se%ge to erefa PR Iacsa%l Ist(z:a).rrllce that is

capable of reacting in and/or inducing an immune response. Reference to an "antigen"

includes an antigenic determinant or epitope or a cancer cell.

By "antigen-binding molecule" is meant any molecule that has binding affinity for a target
antigen. It will be understood that this term extends to immunoglobulins (e.g. polyclonal or
monoclonal antibodies), immunoglobulin fragments and non-immunoglobulin derived
protein frameworks that exhibit antigen-binding activity. The terms "antibody" and

"antigen-binding molecules" include deimmunized forms of these molecules.

By "antigenic determinant" or "epitope" is meant that part of an antigenic molecule against

which a particular immune response is directed and includes a hapten. Typically, in an
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HB50F 555 By DS, Mo TMIAER LY pid DU IS e e igs, bt
cbmpiioh agintisof.gl dogd, katdy @baltgdbirdeepotisiekdns, dudkesdeese, turkeys) and
ani mal . Par%icularly conveni ent i nmunogenic criteria
game byde (e @hedantsty for ani no aci d sequences derived
from a variable (v) region of an anti body to interact
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Ifhaninizatian iand sabequeht! produdtini ofy moasplonalearitipotigslicay ke carried out

T-cel |l -assi sted h ral 0 yesponse. "ant | v

R g BOBRRS g TohE R ASGTHBR SrCh ey g1 Miiely ghdhler er al
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associating wth an antigen. An antibody is,

et tvdr &luprest Pratocakt inydimminaliging 1AB1-4897 eor Rayaramtd! baldyMonoclonal
2 a a 0 i r [ .

A TR e, FIRRGATSE SEinS, SEMAe D Pilensay, an

apinedl 69 inadunized Wb an beti @bt donerinibg €& gl cacafantifen) pr Gaetidn thereof by
i nvention are nonocl onal %gti bodi es. . The te

Ler . .
stagArpBalod e Fredice (TAESoSHBIOREERS Fellt ptiiedy satihodyeproducing
BhnafiPEals &G, B IdMREERSs)! Phds@Rells can then be removed from the immunized

animal for immortalization. The antigen may need to first be associated with a carrier.

By "carrier" is meant any substance of typically high molecular weight to which a non- or
poorly immunogenic substance (e.g. a hapten) is naturally or artificially linked to enhance

its immunogenicity.

Immortalization of antibody-producing cells may be carried out using methods, which are
well-known in the art. For example, the immortalization may be achieved by the
transformation method using Epstein-Barr virus (EBV) [Kozbor et al, Methods in

Enzymology 121:140, 1986]. In a preferred embodiment, antibody-producing cells are



10

15

20

25

30

different antigens on cancer cells. 20 The term
"antigen" is used herein in its broadest sense to
WO efoens39m a substance that is capabl e of reackCTguU2006/001700
and/ or inducing an i mmune response. Reference to an
"antigen" includes an antigenic det erm nant or
epitope or a cancer cell. By "antigen-bi ndi ng
nol ecul e" is neant any nDIeCL@ﬁ t hat has bi ndi ng
affinity for a target 25 antigen. It will be
understood that this termextends to i munogl obul i ns
(e.g. polyclonal or . nonoclonal antibodies)

inmpeaisirgH obiogithe Wlla@\sf@ﬁtrgetaﬁ@ (%mb%m&&&qg%ﬁr ftlp supra, 1991-1997),
wﬂﬁ: 1\4 %d%lp g&ﬁgﬂe %fd@ﬁ%&?é? ﬁrrfé)lﬁba'o{lalbo éledleS dIn this method,
sonaa’dcl egfellbo&by pﬂjdngmgm:leﬂs: W1ﬁlsthe|mwnudbtodpx10dmmamﬂ)ddfesx,r pesticularly B

oellspicciesd PR omat DR DAV AORARS GO Epge Erived from the

fi8' afd el Bibod Hﬁlﬂ%ﬁﬁﬁ’éﬁ &frably rodent animal
y%%?ie@?ﬁg o?lpra]c Eglg%ﬂa hapct)erqmfj y|§| cal ly, ef|)rn an WO e

SO0/ 1088 91 recTinAbe Gaempbty embodlwnanf fha$ nvantiomyaries, spleen cells

res several or ny .ant i e ernln
{F5r dhBGHE 8 oy TReERRY i Ut FD e RE i foets, o cetls
ﬁ@mhmnﬁﬁﬁcgpém@g ihytend.t h an anti body but cannot or
only poorly induces an inmune response unless bound
to a carrier. A hapten typically conprises a single
: [ I
SRRIBER oyl FeIL AR 1R RBh uBRBopea b IPHPHOMRE fomors for use in
hyl&ridomurpodacifi fussoro proceduren &K stderoer| aln siprant 97(60 diogbof efral, supra,

15 BB e o A LR EL0-30 TRBhuERe 2l T Bewbqen developed

cﬁ'na)f l&féﬂhree@éﬁmﬁk thé’ﬁrs@”é Rfacisle Ry ibtidAWITBRdaBridomas from
osts I nclude humans, primates, |ivestock ani mals

ugfused @Hegpa,ﬂadmv\mdeﬁgmteﬁm @fgpropa@jlngdmyk]@yga) cells. Usually, this is

a&qo&yl?ﬁ% %ésﬁi% maytcio% a\?ﬁll %ﬁgzgﬁmnéq%gl%ggg thag r%I%Jer giet%m ncapable of

oRh i) citiid seRcBve @lYdek eas ,supbtﬁkﬁ}e goage of thybﬁ@otﬁés The second

and gane blrdsu%]le gheasants | nruni zat i on an

repgers ét}%ﬁérfforp il irderesh ablitynoh SEnBRRAYta AHREh 6F] Eswcl%rﬁdw their own
d -qu N I

SRS S AR MBI B 951 Buhalery e bricomas

rrﬁ}ielomd\laélh liges? ﬁﬁ‘zaﬂeﬂﬁe 49 ProdiRitly embbgéiotus dight tor dleaviEimmunoglobulin

.. | mmunol, . :511-519, . 1976 | i o o
clglalns are used. A t 1r reason for selectgmn of cf%se': 9a tines is for their suitability and

efficiency for fusion.

Many myeloma cell lines may be used for the production of fused cell hybrids, including,
e.g. P3X63-Ag8, P3X63-AG8.653, P3/NS1-Ag4-1 (NS-1), Sp2/0-Agl4 and
S194/5.XX0.Bu.1. The P3X63-Ag8 and NS-1 cell lines have been described by Kohler
and Milstein (Kohler et al, supra, 1976). Shulman et al, Nature 276:269-270, 1978,
developed the Sp2/0-Agl4 myeloma line. The S194/5.XXO0.Bu.l line was reported by
Trowbridge, J. Exp. Med. 148(1):220-227, 1982.

Methods for generating hybrids of antibody-producing spleen or lymph node cells and

myeloma cells usually involve mixing somatic cells with myeloma cells in a 10:1
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et al, Current Protocols in Imunol ogy, 1991-1997 or

Toyama et al, Monoclonal Antibody, Experinent Manual,
w@obliosieerl by Kodansha Scientific, 1987). EssertTi/aiubkops/001700

an animal is imunized wth an anti gen-contai ni ng

(e.g. cancer antigen) or fraction thereof by 20

standard net hods to produce anti body-producing cells,

particularly antibody-produci gg somatic cells (e.g. B

| ynphocytes). These cells can“then be renoved fromthe

i mmuni zed animal for immrtalization. The antigen nmay

need to first be associated with a carrier. %/
prqp@ﬁrqrreralth@@hrﬁamop@ﬁwrs@axWaryc%m@fabpym% L1t 9bautJkl), respectively,

g%gegéne éﬁ%l ga%re tgcﬁcag&ktg I@cf@nﬁ@eﬁ v1?a[1 O}‘ gl%gtp ggl{; Itﬁ/at Homotes the fusion

oﬁcéll ﬁlremrbadﬂey Husmhenbthmﬂsdrahabm ddscﬁbadr([mhlmgemlcmpfa 1975; Kohler

b2 it JROUCRE ot OREATaIh Car e 3 oo 1 AT g VoIk e
s&ﬁ% 542 3 fﬁé U@%ﬁmﬁhg LAEREdEhy ARk A eSBAtRE were Sendai virus

achi eve trans ormat i on et hod usi ng
aEbpﬂeﬂhyBaﬂgbwpr@ﬁKDEBV) [ Kozbor et al, N@thods in
Enzynol ogy 121: 140, 1986]. In a preferred enbodi nent
anti body- producing cells are WD 2007/ 053912

BRedsAURG00/ Hodatiibes pdutd Wbl hiyBeds us iveg 1dvwe fFeS%llubncy (e.g. when

f usi on et hod (descrl bed in Coligan et al, supra
splogns-aro95ed as agebess of sompidersiiseply ope dybid IStqbéamecf for roughly every

IQEGBdskﬂfeteh%Qltlﬁf it ?;[ﬂgfék @Jco IBRE! lﬁ%jin@ %{’ F}él?ﬁfn@' ﬂﬁ{;cp Qeﬁl I%ybrlds from

producl ng el

th&r mdiaQﬁng nhfubatitedls, paracilartytherdnfuddd ewlldmsa celtseAf ms®&g of detecting
onma ceII Irnﬁ These somatjc cell.s

TR SRl “RodBcing fyRrideRas amope ALk gD ﬁ%ﬁ el hybrids is
altbREe R ryPGLAGREN théT?éle%tloHro?ff@é'eﬁmeﬂ HyBH8H1s &%@brﬁﬁilﬁwd by culturing

such as mce and rats. In the exenplary enbodi nent
thehtedlsi imvmedin dhatriuppqrt ¢ gromwtle eif hybridereasubetdprevent o gr.bwth of the

ssi bl e wever, to rabit..she or .
o Bisp biererse g G mo PGl s PR ahidipB drERmRety. The somatic
cblmssﬁseadn ﬂﬂeOfu&r@ﬁ Qo ot ARthtal %x@?@nﬁ&h&bﬂhﬂynﬁn Hiavvecu@fand hence do
devel oped from | ynphocytic tunors for use in

nRY [Ppsel nopleat Uai e xa8indmh op rtbe dxereats H{vmmrermﬁrlom cells lackmg

R iS00 B 9 08 AP B s

thae eche anmdéy il loypestanthink/agdinderdi/ tHyhridiae (HAI) nseditihea medium in

W6t tha e el Bir i e daene 167 PRI PP e ESPpiRPe 6f e spleen cell.
’Pﬁ%llfse R AR BN RD ARerER! deRetidasi@lidnbiesi By dedsitivities, etc.) that

can be selected against in media supporting the growth of genotypically competent hybrids

is also possible.

Several weeks are required to selectively culture the fused cell hybrids. Early in this time
period, it is necessary to identify those hybrids which produce the desired antibody, so that
they may subsequently be cloned and propagated. Generally, around 10% of the hybrids
obtained produce the desired antibody, although a range of from about 1 to about 30% is
not uncommon. The detection of antibody-producing hybrids can be achieved by any one
of several standard assay methods, including enzyme-linked immunoassay and

radioimmunoassay techniques as, for example, described in US Patent No. 6,056,957.
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15 acconplished by using nyel omas with enzyne

deficiencies that render themincapable of growing in
w@eorasisel ective medi a that support the growedr/afi2006/001700

hybri domas. The second reason arises fromthe

i nherent ability of |ynphocytic tunor cells to produce

their owmn antibodies. To elimnate the production of

tunor cell antibodies by the 3Jéybrl domas, nyel oma cell

| i nes i ncapabl e of produci ng “€ndogenous |ight or heavy

I mmunogl obulin 20 chains are used. A third reason for

sel ection of these cell lines is for their suitability

and efficiency for fusion. Many nyel ona cell lines

t C C [

O&?}eg ltlge i dﬁs;i;?e‘a fgl%red %&@gﬁ%ghh‘&;xg%n &(H%@%% Sld cibd i individual
arlgf&bﬂxilgi;ro@émg c(el\llﬂinla)s eaSh ZbID-lmgIMayabﬂjproZJﬁgated in either of two standard

194/ 5. XXO, Bu. P3X63- nd NS-1 .cel |
i &, SISBHIRIS L 06 CHOHYORG AT CA I RS AR § RSIFERpyfble animal.

Tqé z?ée%'tbg 1m§-19xzﬁ]) thelsﬁé’\}e%rﬂhat Joetcd Bie %ﬁ&lﬁ@ﬂmﬁaﬁonal antibody

evel oped the g nyel oma Tine
prsal%daaymafmucen.lrybrlmgherwmﬂxe@s @@the TR SUgh@s sgrum or ascites

ﬂbElég(éa[nal\ftEq tﬁgp%g%l raglagp%iﬁglo%g crfmtlpr 0%5{:/21 %\‘ggb cgﬁtratlon. Alternatively,

tHeYinBRidiRH el @ldes it be Prelagamd arliso Uﬁtlabcbrytorm‘tultme vessels. The
m xing somatic cells with myelonma_cells in

cylouy MY B3I ZopeEhirg hEbernoatREons gBa 5 ?EQC%H? ‘otoclenal antibody
c ar%%e I{L?q«%%dtﬂgfedegﬁﬁgﬁcg at{&yor\é%]t)‘lﬁfp% Hhaiﬁﬁlé{lbs%g éntiycburlﬁed

respec esence of an agent
or agents (chenical, V|raI or electrical) that

Fusi

BSOS b B B TR G s

rgrtng.g&det&ﬁeﬁ Fneah? For &BMPRY, c@ﬂ liftks ca%oﬁ@ﬁlhcﬁlo@@ intd=& Aginber of wells
236, 1977; and Volk' et al, 5 1982 The

alﬁd,lsmarbapﬂdonndl hg agﬁm@ws@dmbyaq}hd@ |1$1\/36191W~ thor ganzyme -linked

S50 SO B a5 SR BRI PR 5 SO e, e . o

c¥EliMe(k PiYolindaAg @REdndcRNEl antbedy cslﬁlb&edslsre&li@lziﬁg theatSrgat antigen but
source of somatic cells, only one hybr|d|

whigh d@gg@ﬁye@g@yzy nO]}GaI:gﬁthgt(g)ﬁ!p é@nldeléql andj &12 1rect?y cultured in
Erob I {r];ge%#e% ihfd %gl\é?oc {n%aﬁ &b &5 F%er &nd Hﬁﬁ%dﬁ&l kollect and

rom-t remarnin used cells, particularly
phhﬁmﬁeﬁuﬁ@ﬂdﬁnﬁhﬂmm.celIs. A means of detecting the
desi red anti body-produci ng hybri domas anong ot her
resulting fused cell hybrids is

Thus, the present invention provides polyclonal and monoclonal antibodies which
specifically interact with cancer cells and induce infer alia ADCC of the cancer cells or

otherwise facilitate cell death or stasis.

The monoclonal antibody is then generally subjected to deimmunization means. Such a
process may take any of a number of forms including the preparation of chimeric
antibodies which have the same or similar specificity as the monoclonal antibodies
prepared according to the present invention. Chimeric antibodies are antibodies whose
light and heavy chain genes have been constructed, typically by genetic engineering, from
immunoglobulin variable and constant region genes belonging to different species. Thus,

in accordance with the present invention, once a hybridoma producing the desired
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al so necessary. Generally, the selection of fused cel

hybrids is acconplished by culturing the cells in
wore@rasonat support the growth of hybri domas beET/AU2006/001700

prevent the growh of the 15 unfused nyel oma cells,

whi ch normally would go on dividing indefinitely.

The-somatic cells used in the fusion do not maintain

long-termviability in in vitro culture and hence do

not pose a problem In the ek%@ble of the present

i nvention, nyeloma cells |acking hypoxanthine

phosphori bosyl transferase (HPRT-negative) were used.
ng@pgl@ml(mtib@%{ warbtaingrh éechpigupsare g1segh tpaproguce interspecific monoclonal

h nt hi ne/ ani rin{thym di ) ' . T
BRI VIS B BREMBCRb b Pl B bl g, gon-binding
régdort bEtheRRTibedsof anveh@epediyp@.ints bhPrepl an Avelil Sci. USA 84:3439-

The use of nyel o cells with different genetic .

34t E9%DcFes ampls, BR<CPRs: Pasa panchumdt, fe.g. ayingy monoclonal

aR@hdRG A regpifidlontdla H’&fﬁ'aﬁ algt%gg,r thERgy e Hi2E N 1R myrine antibody
genotypi cal'ly conpetent hybri I's al so possible. 25
(Baropeaal Pavertk Buldicatioe do.r @ 230 e Jendsi efedly Natliteud 2! 5222525, 1986;

ed cell brid | y..l.n j j i od,. it
Vederen i ah e di% Yttt Rt fukkiffmeRS s B vre B2:323-327,
1989 1:€ ¢hidBhdeb QY deif@niniahg pidieds WBYedHO FGOM@RAASY Mi&e particularly,
cl oned and propagat ed. Generall around 10% of the

1y . 0% of :
they GPR@scan dist grpfied] opicod hwar eatibrslyi vasiablenieigaayyith or without human

ey

tlﬁ‘eﬂ'nioher"amg itlgialladnhyar&ibpdsb povalng thesfeanssvedrk ¢ gypitatly referred to as the
,2assay met hods, including enzyne-|ink i mrunoassay. an )
PEEPOF miraRdaRiTagione Bef 1l be picgonty bt lﬁg'aﬁﬁxeer S dRes b é@vstamaﬂy
b e t . . / 90%

R O e 0 0B PR o s, oty
ahyltrdsés ohmore idewivat dlanct.edl martd of h bnmdnized antibediyyéxtapt] possibly the

%3 ggeg%/@gt%jﬁaq& @ﬁ% Cc%h) %eo %({Hr%géqq%e & C[Qhaat% eq'{ E'gﬁél&ﬂilu%aa% irtr)l%luno globulin
sSHBRERS TAGs,Of "hillBaklydy hettyTRy'Ce bi$ ab@bdyecdnprasied Huiddized light
a histoconpatible animal. 5 The injected animal will
chaignandey dlusanizgoresvy rhpinsisaperagletivding e dpprcantibody is said to be
JT0N0Cc| ona t I . by e - .
FBRRRGET The GO or BRBGHEARoRY, el MR SBk! humaniced antibody
i9expReddt osbind ltithe s@ae ahtigdnagppte domopantbaty then privitealthe CDRs.
antibodjes in high concentration. Alternatively, the |
Referendeabgrincte [hymandeednaijclgdespredparrst ©aan Anipedyodsipmunized to a
peftRALA b inTHislcUSE a'dng st The culture medium -
cont al ning high céncentrations of a single specific
nonocl onal anti body

It will be understood that the deimmunized antibodies may have additional conservative
amino acid substitutions which have substantially no effect on antigen binding or other

immunoglobulin functions.

Exemplary methods which may be employed to produce deimmunized antibodies
according to the present invention are described, for example, in Chou et al, supra, 1988;
US Patent No. 6,056,957; Queen et al (US Patent No. 6,180,377); Morgan et al (US Patent
No. 6,180,377), and Chothia et al, J. Mol. Biol. 196:901, 1987.
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10 can be harvested by decantation, filtration or

centrifugation, and subsequently purified. The cel
wo pevedsae tested for their specificity to detBCI/AUR®6/001700

antigen of interest by any suitable inmunodetection

means. For exanple, cell lines can be aliquoted into a

nunmber of wells and incubated and the supernat ant

fromeach well is analyzed by4szyne-Iinked 15

I mmunosor bent assay (ELISA), indirect fluorescent

anti body technique, or the like. The cell line(s)

produci ng a. nonocl onal antj body capabl e of recogni zi ng

At o iaHeT Ger b nt mplRieH ks G et angelate include those

lifed i PAHIEY. ER) | Lifd 5115;5 L SRLLY

cul tured inEB?%??%ﬁgﬁﬁgﬁ?ggggg&#%%g%ggﬁ%s oé%h%gﬁﬁhle

animal to formtunors and to produce, collect and

puriﬁy thﬁlrg%%jrep anti bodi es. 20 Thus, the present

i nvention gPo i “HORIOFS1 YT Ui FEEREPIRD 3 ttHeity and/or cell cycle arrest
ofedncéraglles which specifically interact with cancer

cells and induce inter alia ADCC of the cancer cells

or otherwise facilitate cell death or stasis. 25 The

monoglyonal, I, DoAYy h ner.al subj ect.ed, 1o

dei n‘ﬁ'gni zat ?fg%ésﬁgélsl.és%flc (gg%ﬁr &8@ Wt?cgkghlgﬁ’;?no?r death of
cacerelle or Bfcapabierst stmblutdhaor dckieatiioasak atdedls, of

chimeric antibodies which have the same or simlar
specificity as the nonocl onal antibodies prepared

accofiflj NYedibits\GopGBSEHE altDYRRLT QM) anfBbAES b i
antigdh[es arquh?§bodies m%ose &¥¥%ﬁ@bgﬁébﬁgé@ym%ﬁgfﬁﬂmnﬁu@
sughgatbadigse been constructed, typically by genetic

engi neering, from 30 i munogl obulin variable and

constant region genes belonging to different species.

Thus(iv) | NmadieRs dRGEEpMI-FRilliied aﬁff@c\%td' BYRARE 1cQffylad ici

a hybri doma produciﬂ% the desired W 5307/05591 . eﬁsmanYOf
capesy/callp ouis caprbiOof gengmting sueh reveophitst | body i s

obt ai ned, techniques are used to produce interspecific

monocl onal  anti bodi es wherein the binding region of
It gnproppseditbat the antbhhdee deiwityhoeffioatydMilé 86mbiAHbS Bf e angeloyl-
uhge ggtlbodx of another species (Liu et al, Proc.
SuRtpted Apgapanespnd agenk i gregips ghangither thegmmyloykeubstituted ingenane or
agR¥edIhee, the CDRs from a non-human (e.g. nurine) '

nonocl onal 5 anti body can be grafted onto a human

anti body, thereby "humani zi ng" the nurine anti body

r n_.Patent.Publication No. 0 239 400, Jones et

Héaﬁ’g, ‘%gt%%ersgn ﬂﬂgﬁl %malgtgg’a protocol of treating a subject with cancer or
suspected of having cancer, said protocol comprising administering to said subject an
angeloyl-substituted ingenane or a pharmaceutically acceptable salt, derivative, homolog
or analog thereof and administering to said subject an agent which exhibits one or more of

the following properties:

) induces apoptosis, necrosis, senescence, cytotoxicity and/or cell cycle arrest

of cancer cells;

(i)  mediates T-cell (e.g. cytotoxic T-cell) mediated inhibition or death of

cancer cells or is capable of stimulating or activating such T-cells;
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Ver hoeyen et al, Science 239:1534-1536; 1988 and
Ri chmann et al, Nature 332:323-327, 1988). In this
W@ 2®2/0539he dei mruni zi ng process i s specific foPCHAIENN6/001700
More particularly, the CDRs can be grafted onto a
human anti body variable region with or w thout human
10 constant regions. The non-human anti body providi ng
the CDRs is typically referreg,to as the "donor" and
the human antibody providing the framework is
typically referred to as the "acceptor". Constant
regi ons need not be present, but if they are, theg )
nust (B sapkibinpioapitips of gatireancar celbaniihedies or is capable of generating
' Qhulin constant regions, i.e. at |east about
mggﬁéﬁggaggeferably about 95% or nore identical.
Hence, all parts of a humani zed anti body, except
possibly the 15 CDRs,. are.substantially identical to ..
corr kﬁonmqq&tﬁa?&luéroBlFl?ﬁ%ﬁlﬁ?‘tﬁ %@%—ﬂ%ﬂm@aﬁ gytotoxicity of
ARIHENRES is HPHBle of gerMtRHA shBK naftdpRAgy” is an anti body
conprising a humanrzed light charn and a humani zed
heavy chai n i nmunogl obulin. A donor antibody is said
whorelre the" dntineancaredtiyitp yr efficagy of the confidahioned ittrasngetvy]l-substituted
.because the resultant hupanj zed anti body 1is expected
I A BTG AT BT G S g B ROR v imeg Bty qrragent alone.
provi des the CDRs. 20 Reference herein to "humani zed"
i ncl udes reference to an anti body dei muni zed to a
Thamréssol avenident further pnovddesas anetlaoch afrimatings e . subjecivipiith cancer said
o850 0Pl O HTDNREE o DB Ghrle Btnane or o
phdthelbeltivdly atdeptabld dalt) Uarivadivef Hodedlo®or amilo® therddfAdd AGministering
or .other 25 i nmmunaogl obulin functions. Exenplary .
toyrich spiechian eaciaNpigieexdikiis ope @t morppioe fdlerangrtmerticy:
anti bodies according to the present invention are
descri bed, for exanple, in Chou et al, supra, 1988;
US Péi)ent idduceSadptsBSiecrflie aenaatenzl, dytddokaiteahd/docell cycle arrest
g,lSO,%;?); Morgan et al (US Patent 30 No.
OBCaSEr ) and Chothia et al, J M. Biol. 196: 901,
1987. WD 2007/ 053912 PCT/ AU2006/ 001700 -41

Accordingly, particular agents contenplated for use
wi t h(@n i mepsiiedés dregdll Gto Cytotosite Trdedl enedipted eighibition or death of

o R o iR BB SRR, Gl 0 o

senescence, cytotoxicity and/or cell cycle arrest 5

of cancer cells; : : W : .
(iii)  exhibits properties of anti-cancer cell antibodies or is capable of generating

such antibodies;

(iv)  mediates neutrophil-facilitated antibody-dependent cellular cytotoxicity of

cancer cells or is capable of generating such neutrophils;

wherein the anti-cancer activity or efficacy of the combination of the angeloyl-substituted

ingenane and agent is greater than either the angeloyl-substituted ingenane or agent alone.

The amounts provided may be less than the individual amounts added together or may be
additive. In either event, the therapeutic outcome is proposed to be more efficacious. This

is referred to as its "anti-cancer efficacy" which includes one or more of cytotoxicity,
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(ii) mediates T-cell (e.g. cytotoxic T-cell) nedi ated

inhibition or death of cancer cells or is capable of
wa@eoomos®ii ng or activating such T-cells; 10 (iPG€)/AU2006/001700

exhi bits properties of anti-cancer cell antibodies or

i s capabl e of generating such antibodies; (iv)

nmedi ates neutrophil-facilitated anti body-dependent

cellular cytotoxicity of canger cells or is capable

of generating such neutrophils? 15 It is proposed that

the anti-cancer activity or efficacy of the

conbi nation of the angel oyl - substituted i ngenane and

ARYAATIS,| BeEPLht BNCIORAGS 6F tRBroycke Ry eplogincstisells:t gtegxic T-cells

cbﬁa@)@qm%d%in% F9GM mBLARE inibE Bf aee}tﬁ e cBcES &S or an agent capable

I'nvention contenplates a protocol of treating a

of irisfuenniy sairich ax aniilerdy apecificl Sprentantiged ohawiangr calhoen combination of

aﬁﬁée%g%gc’q%@ii%g@f}gg{) irnlfqi{lsgyg]elf gg‘ é:Hllé%té ec% g‘;gort r?eu%r%blqilss grb Jalr(le %tgent which

iRRRETRGRHphA ALYt AKCARIBIY-Beslibnt @BLIaY RIANSicilPIRDEE) of cancer

or anal og thereof and adm nistering to said subject an

celdent which exhibits one or nore of the follow ng

properties: 25 (i) induces apoptosis, necrosis,

senescence, cytotoxicity and/or cell cycle arrest of

Tharagti-caelet sffedt? inclutieslc@besiclty Cdckosi£ stisis Caehedcendes cell cycle arrest

T-cell) nediated inhibition or death of 30 cancer )

apd| 3blation Pk cangsaeds-of This| teim aAlsh gxisndnde i aptibpdigs, siguprophils and
| & ‘ 1 2 - i

Ry Tl EaIR o ke oD AR Whch ey wlte,

i s capabl e of generating such antibodies; (iv)

di ates. neutrophil -facilitated . antibody-dependent . .
TR e i phinnohlre Py R o RS Protg dob e e e i & subject,
sBld PRASEAT tAMpSHAY NRMhisRPRE! 81 WB&IR! Mdee or a pharmaceutically

anti-cancer activity or effrcacy of the conbination of .
ap¢rptabiy @albyierlg_@m@t, hourobag or anglagatheregh @p@g‘e kqast! @ne other agent or its
pgé%g%g{;i 'cgaaslrgaﬁsgéﬁte'gﬁé sgll‘? SvIRRSE ltl?ey !:orﬁﬁ%gtticl)r} 8}" ?n‘jgeh&gfn%%ﬂ?e and agent
results in a combination index (CI) of less than 1 wherein the CI is determined using the

equation:

CI= [(CH/(Cn] + [(C2A(Cxa] + [ (CN(C/(C:1(C]

wherein (Cy); is the concentration of one of ingenol angelate or agent to produce x percent
effect of that drug alone, (C); is the concentration of one of ingenol angelate or agent to
produce the same x percent effect in combination with (C), which is the other of the
ingenol angelate or agent and o, is a constant whereby if the mode of anti-cancer activity or
efficacy of ingenol angelate and agent is mutually exclusive or non-exclusive, a is 0 or 1,

respectively.

The ingenol angelate and agent may be administered separately either sequentially or
simultaneously or formulated into a single composition which is administered to the
subject. The ingenol-substituted ingenane and agent may have the same or different mode

of administration such as both may be provided via, for example, intravenous, sub-
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10 The present invention further provides a nethod of
treating a subject with cancer said nethod conprising
wa@eiwris®iering to said subject an angel oyl - SUbBCT/AULE®E/001700
i ngenane or a pharmaceutically acceptable salt,
derivative, honmolog or anal og thereof and
adm nistering to said subject an agent which exhibits
one or nore of the follow ng Agé{opertles 15 (i)
i nduces apoptosis, necrosis, Senescence, cytotoxicity
and/ or cell cycle arrest of cancer cells; (i)
medi ates T-cell (e.g. cytotoxic T- cell@ﬁ medl at ed
cutakrolss,t topisalp intgeaarhingp-lesionak dntransrifepegl o Mitrazjasd) admygpistration or
i mulatin 20 (iii)
e%%'l %3]B?%%ér?ﬁ%§¥o%iHﬁfﬁﬁgg%%gﬁﬁ%%?P'antibodies or
i S capabl e of generating such antibodies; (ivV)

di at.es neutrophi l -faC| litated anti bod ende
In: & parfigylagly (rgelsied i qybosiments the, present iy %l%f PF%VIEGS a protocol of

HEARRPL Su @fectg%ﬁr%k&gmsﬂﬁp?c@&f%f ARk %%anme 588 Hrbfdgol comprlslng

anti-cancer activity or efficacy of The conbi nati on of
adihimisderge) oydaid sildyedttantiegenol- agtegeiaﬂe caradplwgmmeutl@ally acceptable salt,

A s R G
ekiiBils dktCor! s \of dvefoliB Wi Pr éfg@ﬂ@!,ed together or may be

additive. In either event, the therapeutic outconme is
proposed to be nore efficacious. This is referred to

RSBt s SR PRl e

ofé&ceﬁwm@{ 0Si s, necr 05| s, senescence or cell cycle
arrest of cancer cells; cytotoxic T-cells capable of
i nducing T-cell-nediated inhibition or death of cancer

cel | 3
EJ(; %Ed?ﬁ&?g{‘él“ ?%f?g% cytBloxlN TUSINInE@ARd Bibition or death of

anti y specl antigen on a cancer cell or a
cameb teiltdr dncaphblearfistigmtnsing oeakdiviating sich Tocelbsxcl usi vel y
on cancer cells; or neutrophils or an agent which 5

i nduces neutrophil-facilitated anti body-dependent

cel | yigr %XBfBitQ;f)hﬁieWes(oﬁ@ﬁ@)caﬁer eaNeRibodicd! drSs cdfaBle of generating
"anti-Cancer effect” includes cytotoxicity, necrosis,

sathaitibodieeinescence, cell cycle arrest and abl ation of
cancer cells. This termal so extends to anti bodi es,
neut r ophi | s and

(iv)  mediates neutrophil-facilitated antibody-dependent cellular cytotoxicity of

cancer cells or is capable of generating such neutrophils; -

wherein the anti-cancer activity or efficacy of the combination of the ingenol-3-angelate

and agent is greater than either the ingenol-3-angelate or agent alone.

Another aspect of the present invention provides a method of treating a subject with cancer
said method comprising administering to said subject an ingenol-3-angelate or a
pharmaceutically acceptable salt, derivative, homolog or analog thereof and administering

to said subject an agent which exhibits one or more of the following properties:

) induces apoptosis, necrosis, senescence, cytotoxicity and/or cell cycle arrest

of cancer cells;
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10 cytotoxic T-cells facilitating anti-cancer activity

or agents which induce sane. The present invention
W@bk®oe/ 090 i des a therapeutic protocol for treaPCTgU2006/001700

cancer in a subject, said protocol conprising

adm ni stering an ingenol angelate or a

phar maceutically acceptable salt, derivative, honol og

or anal og thereof and at | easf. one other agent or its

15 pharnaceutically acceptabl® salt wherein the

conmbi nation of ingenol angelate and agent results in

a conbination index (Cl) of less than 1 wherein the C

is determned using the equation: C =[(Qi/(C)iJ +

g _ _
(0 8¢ & Bbiafes Bkl Gia el Lo medled HBlidn, or death of

ciicef@88 br Is@apitdelof ginulpgicenictivatidgesuth Ofcelleat dr ug

alone, (C1 1s the concentration of one of ingenol

angel ate or agent to produce the sane x percent

ef fegt:yin i j k1 b i LR S ; ;
he ihgosBfioE AEpLREs B bl S finoich DF I NeRTble O generating
swhemntbydied, t he node of anti-cancer activity or 25

ef fi cacy of ingenol angelate and agent is nutually

excl usive or non-exclusive, ais 0 or 1,

respgel i valeiateENRutopeiNelcilan@e | atiBodndeRa@étt d¥HMlabytotoxicity of
adm nistered separately either sequentially or
caicantallave suxpgble of generatingtseeh newtwphilsi ngl e conposi tion

which is adm nistered to the 30 subject. The

WG G P NG RGN R8s PIDPIBHEgR oh Ui gyl 3-angelat
aﬁ'@%(g]e*ﬁ?is%'gr@d{éﬁﬁﬁi Yl tHeQhg@wRBRInGelaictr gy ildie, sub WO

2007/ 053912 PCT/ AU2006/ 001700 -44 cutaneous, topical,

inter- or intra-lesional, intraperitoneal or

intra- al_.adm ni. [ j : :
PGPSO Ehilsfl pRED TRbREn LR Rt st i

pRAGddl copribiyig pteidstesap enbodholedhngeldie opn phembaceutically acceptable

i nvention provjides a protocol o 5 treating a subject
sglf-derizatice 0@91%@&@@@&&6@0%@4 figioesh Pae o gegnt selected from the
18 ﬁt’Pa‘BF’é 13%’1@}%5 ﬁie%mlﬁﬁa{ﬁoﬂ'o?tiﬁge'negﬁaﬁ%é@ﬂe%a WBkRGk1e8Rd results in

I ngenol - 3-angel ate or a pharnmaceutically acceptabl e )
agahbinatide indeat(CHef 1éss tinolgwbereirthe 6§ is dateranhedawndng the equation:

adm nistering to said subject an agent which exhibits

one or nore of the follow ng properties:

CL= [(C)/(Cl + [(C)A(Cx)a] + [ (COn(Ch/(Ci1(Crz]

wherein (Cy); is the concentration of one of ingenol-3-angelate or agent to produce x
percent effect of that drug alone, (C); is the concentration of one of ingenol-3-angelate or
agent to produce the same x percent effect in combination with (C), which is the other of
the ingenol-3-angelate or agent and o is a constant whereby if the mode of anti-cancer
activity of ingenol-3-angelate and agent is mutually exclusive or non-exclusive, a is 0 or 1,

respectively.

In another embodiment, the present invention is directed to a formulation comprising an
ingenol angelate and an agent which has an anti-cancer effect, said formulation further

comprising one or more pharmaceutically acceptable carriers, diluents and/or excipients.
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10 (i) induces apoptosis, necrosis, senescence,

cytotoxicity and/or cell cycle arrest of cancer
w@eir®s39¢1 i) nmediates T-cell (e.g. cytotoxic TPCEAD}006/001700

medi ated inhibition or death of cancer cells or is

capabl e of stinulating or activating such T-cells; 15

(ii1) exhibits properties of anti-cancer cel

anti bodi es or is capabl e of gg@@rating such

anti bodi es; (iv) nediates neutrophil-facilitated

anti body- dependent cellular cytotoxicity of 20 cancer

cells or is capable of generating such neutrophils;

wherein the anti-cancer activity or efficacy of the

I -13- : ag .

PRIk, R PR RSN SReBrag A Sup o pstng an ingenol
angebate ang Bn Agent Whichdwp ent oumotehyeropertiseseectadviesrhi on

provi des a nethod of treating a subject with cancer

said nmethod conprising adm nistering to said subject

an i (genolindiréRbRkR, Acrdsis, REREREE Wyt&kibdy and/or cell cycle arrest

acceptabl e salt, derivative, honolog 6r analog thereof
ob¢rcaiallsi stering to said subject an agent which

exhi bits one or nore of the follow ng properties: 30

(i) induces apoptosis, necrosis, senescence,

cyt olioxi cimtediatasdTawllceld. eptoloricaTiR) mefiateé@N@Ribition or death of

cel I's; WO, 2007 05g912 PCT/ AU2006/ 001700 -45 (ii)
CRREET Sl or 5 qagpiple pEstimulaling pragtivating wich T-eallsi at ed

inhibition or death of . cancer cells or is capable of

stinmul ating or activating such T-cells; 5 (iii)

exhi i) s pxlobiéy pioperties ofati-camar esll aibodies i ixoctipale @f generating
sﬂéﬁ %ggalge of generating such antibodies; (iv)

irediare %eutrophil-facilitated ant i body- dependent

cellular cytotoxicity of <cancer cells or is capable

of generating such neutrophils; 10 wherein the

ant i (¥ancBedigiesi neutrgphil-fastlitpted aptibedyt-tepeoderti osHulap eyofoxicity of

' 3= te.. nt i reater than
catrf&@‘)iqéerﬂg %Eg c‘iaﬁa‘tﬁg gfé%eﬁltmgl%g%}gg% trogg@ 9

el ther t genol £3-"ang Wt al one.

wherein the anti-cancer activity or efficacy of the combination of the angeloyl-substituted

ingenane and agent is greater than either the ingenol angelate or agent alone,

said formulation further comprising one or more pharmaceutically acceptable carriers,

diluents and/or excipients.

Still in another embodiment, the present invention provides a multi-part formulation, said
formulation comprising at least one part comprising an ingenol angelate and at least one
other part comprising an agent. These parts or additional parts may further comprise at

least one pharmaceutically acceptable carrier, diluent and/or excipient.

Reference to an anti-cancer effect or an anti-cancer treatment is not to be construed that the
agent (or combination of angeloyl-substituted ingenol and agent) is selectively cytotoxic to

cancer cells alone although such selectivity is within the scope of the present invention.
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The present invention provides a therapeutic protoco
for treating cancer in a subject, said 15 protocol
W@ pios®INg admi ni stering an i ngenol - 3- angel at BCDOAU2006/001700
pharmaceutically acceptable salt, derivative, honol og
or anal og thereof and at |east one other agent
selected fromthe |list in Table 1 wherein the
conbi nati on of ingenol - 3- angeh te and agent sel ected
results in a conbination |ndex (Cl) of less than 1
wherein the Cl is determ ned usi ng the equation: 20 C
= [(OQ1L(CX)i]. .+ [(O X) 2l + La
Tp@)ag?ré)rgqx @;(51 fk‘%? y mélpeé;z,qd @@jeoiatpg moygeule or it may be a biological
t f
e Rl Ao By Aol SR £ PR R BF o fmbfe el or it
ntalyeba: arcenine dbi inducef antibedie$ ¢ wgereolceBs angelmyebaor molecule which
ent totgﬁ a;cedt he Same X percent effect in
W9 NI @)pﬁv?ﬁlchlsthe ot her of 25 the
i ngenol - 3-angel ate or agent and a is a constant
whereby if the node of anti-cancer activity of )
Tha gbrest - phaamgedutical lyardepiglasalt slerivatine, hymebogs asanadogst' is intended
Qn; ch o] e % n, ano
(2 v Yc‘ ﬁf}%}%&g}ﬁg%aglxt gccéetab I%E%I%éerﬁ Sertﬁéc]e Odr?%, Byc?rate solvate,

rrfewtmstuteabr Othet @ORIpbERd Ghivh, uBtn ladgenielratnol i esubjedt, d capable of
ent which has an, anti-cancer effect, sajd
prleﬁiﬁ}g acirseily @ tindirectly) thy icommgued cogserpgst @r a physiologically (e.g.

ex g‘ug%‘?aglﬁ?a éb&%(}zfnd%’%ﬁ 3’538%&5% Aﬁ%%af}“g%éf%%““s AR bE 2 suitable

dpavdtiveulsaan estee fpmesie fiom neeetion OJf ars QO r@cBHdgtompawith a suitable

oA A AuohE O ThaHE AP gar 0L 4Eh DRl uppre n is 1-10

sicHds)1, DNIUL SS 62D BDY ORY, But pr8fer4dbly $-4) SSRGSOFNCE ] phenyl.
cytot Oxi cit'y and/or’ céll cycle arrést of cancer

cells; (ii) nediates T-cell (eg cytotOX|cTceII)

p?at%fg a%tl}’en I?:{)rgpmlfngln n%ar ﬁiee ?ac I’R?ll%neaf%%% eI ! ?e (TR qonl%)unds or as

Ing su
séllvaﬂe); (€ Myldidtss) p Muateyds o€ soloéuomtre geagler knb@hi within the art.
anti bodies or is capable of generating such

anti bodi es; (iv) nediates neutrophil-facilitated

’["ﬁ@t %al?@ dye W%&%ﬂ%@ﬁ%ﬂn‘dg adr Mgt Hltvgffﬂl&L efer".atﬁllylC gﬂﬁﬁ{aceutlcally

S or is capa generating suc trop
acceptable but it will be appreciated that non- pharmaceutlcally acceptable salts also fall

within the scope of the present invention, since these are useful as intermediates in the
preparation of pharmaceutically acceptable salts. Examples of pharmaceutically
acceptable salts include salts of pharmaceutically acceptable cations such as sodium,
potassium, lithium, calcium, magnesium, ammonium and alkylammonium; acid addition
salts of pharmaceutically acceptable inorganic acids such as hydrochloric,
orthophosphoric, sulfuric, phosphoric, nitric, carbonic, boric, sulfamic and hydrobromic
acids; or salts of pharmaceutically acceptable organic acids such as acetic, propionic,
butyric, tartaric, maleic, hydroxymaleic, fumaric, citric, lactic, mucic, gluconic, benzoic,
succinic, oxalic,  phenylacetic, methanesulphonic,  trihalomethanesulfphonic,
toluenesulphonic, benzenesulphonic, salicyclic, sulphanilic, aspartic, glutamic, edetic,

stearic, palmitic, oleic, lauric, pantothenic, tannic, ascorbic and valeric acids.
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wherein the anti-cancer activity or efficacy of the
conbi nation of the angel oyl -substituted ingenane and
W@e®nns39s2 greater than either the ingenol angePEr/auz006/001700
agent al one, 20 said forrnulation further conprising
one or nore pharnmaceutically acceptable carriers,
di luents and/or excipients. Still in another
enbodi ment, the present i nve_n&# on provides a
mul ti-part fornulation, said ormul ati on conpri si ng
at | east one part conprising an ingenol angelate and
at least one 25 other part conprisi n%:; an agent. Thes
Thakera ‘pro-guig"tis Byed hepin isityrpadest sanse Ixginde st,l@sapompounds which
t h C t
o485 coB RSP 0 b B bR BRLAER, G thetnayfhalit B nydrolytc
cleavape). aEkampL’em dexedf nmﬂmdmters such)as doztdies mfdrysltcmyemi thio groups, as
tﬂat t he ent éﬂr conb C}f . .
viell s PEP AT THIBRP TR b Grocsing Sy antlgtingshydipx o7 hig groups are
KAHWRLAKE &0 e B0hF fi‘éﬁ’éﬁﬁ% Gl 4180k c(ﬁ?dl@!’d’ heed), 9H&Hio group, with a
selectivity is within the scope of pr esent
carborylid epid. \A@th@ozxamsl@s_zvfpwrvamgz@%ﬂwamg desgribethén Deszgn of

PR L B BB 0 g v n

edfire® by Wa@Yl Aferdne! | such as a cytot OXI c T-cell or
other inmune cell or it nay be a vaccine to induce
anti bodies to cancer cells or it may be a nolecul e
[ i 2 ol h &R
ﬂx@r{aégg ;H%gl‘r?crﬁ}ge e%ﬁhéﬁgls Agﬁag‘%ﬁ%éﬁgl e é’gsl?{u% deﬁla\?g@vgems can be
chm\mnﬂedgs Wvo an@d adrainistered no eindedbjed¢to Examyglys afiguch metabolites are
har ma eut| a Ie tautoner, salt, pro-drug,
HroR e ﬁVﬁFémgiwgggﬁ Ste or other conpound whi ch,
upon adm nistration to the subject, is capable of

provi dim(g: (directly or indirect llé) the conpound
Icwiltke rsioochtlphygwalaggmts ab Hescgibedyherein mnabgletsindauuoyl)erlc forms.

35 bt oS PREF O AR R R brd SPINE S BENER cpgPfungs capable of

e&fsﬁﬁg i@ ACthNofoé qualibridrh Metvaldn U0l farmsdli tsablh €ompounds may
carbox lic acid, for exanple Cl1_3al kyl - CO2H, .and
ondxoppeqtiigeie Aoms or- Foups gbdh the; pasition of thege atoms or

@ 8m %un&o &ﬁ@E 19@ Vetd-efdl ta@Bfherism.
phem 18 “26

act1ve conpounds may be
in crystalllne form elther as free conpounds or as

o#é%%ﬁy&q&ﬁ% IFI]‘J&'\;SE:%# 1%3% @rybéﬁgyo éc’ el%gtrl%glll}\/ %éllltg T or may take the form

of polycations, having associated anions for electrical neutrality. Suitable associated

anions include sulfate, tartrate, citrate, chloride, nitrate, nitrite, phosphate, perchlorate,

halosulfonate or trihalomethylsulfonate.

The active agents may be administered for therapy by any suitable route. Suitable routes
of administration may include oral, rectal, nasal, inhalation of aerosols or particulates,
topical (including buccal and sublingual), transdermal, vaginal, intravesical, intralesional
and parenteral (including subcutaneous, intramuscular, intravenous, intrasternal,

intrathecal, epidural and intradermal).
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The salts of the active conpounds of the invention are

preferably pharnmaceutically acceptable, but it wll
wheooapmoeri at ed t hat non-pharnaceuti cal |y acceptEBU2006/001700

salts also fall 20 within the scope of the present

i nvention, since these are useful as internediates in

the preparation of pharnaceutically acceptable salts.

Exanpl es of pharnmaceutically,qacceptable salts include

salts of pharmaceutically acceptable cations such as

sodium potassium I|ithium calcium magnesium

amoni um and al kyl ammoni um__aci d aa ition salts of,
Refitranasehseain iw dangeri decdudes spid ppd PlpgHitormecsagsers, ghkenuas, sarcomas

ydrochl aori r i I j ; 1 of the
e AR, . Exfried oF SARSS ARy B4 it unine the,protoco
préefly alventior inchededbut are sal fimiefl phABIHCcputoaupgene, AIDS related

accept abl e organi ¢ aci ds,such as etic, propiaqnig,. .
CapGRISr PROUSHE r REWIQTRA, FEYIE; &ymﬂg}gpamg(sﬁﬁ]tfe&l@, q‘cﬂfﬁarnfl% ?md leukemia,

adShddykie c%ﬁ@%ﬂ%;a alMnbEortiBdl USRABES aghSdbail fhyelotd Gadtaplasia, alopecia,

oxal'l c, cetic, methanesul phonic, ) )
alveoildrascdtvparh saeeuliaf pehicencer.t ahglesasenmsy hemastic anemia, astrocytoma,

at&?%—%eigﬁegietéltﬁgg?):aga’tl csegloé: G @éﬁ%ésﬁ%&ﬁ%@?éﬁg' &ag]cég? ?:)%BE ic(glncers, bowel

cah84! bfain Remt %Idﬁ@d]ilﬁainta@ﬂr@NS ta68[ bicastacuticaralONS tumors, carcinoid
acids. WO 20

7/ 053912 PCT/ AU2006/ 001700 . -48 The ter .
tutnorsn-cdrvigg! cprcenseddldhepd brpip AUMPLS, Bh’i‘ﬁ’(ﬂ’@gtcag%ﬁﬁs 1{(&10031 leukemia,
incl u n | a RINERS, Ehrbflc ymphocyti
A 5o I, SRR G o BB SNEE asyppcri
letiveihia) yhioic slyeliddejkenfxaogibestal lanews, cutanagye T-cell lymphoma,

esters, such as acetates of, hydroxy or .thio,qr S, as
deioRBoSHETIPRESIRY sul RSO ERt- i gepyitor = ductal
cagcgi%ﬂ)lﬁé,' gﬂd 1B OO, teROMEIHALRANE: £ ePerttdy@Wind, NedoPkageal cancer,

y reacting an alcohol (hydroxy group), or
Etvirigs gracioma, westa-hepatiar bibey |dugt aednger, e r Caleahp|c¥s: gnelanoma,

sui tabl e prg-dru are described | '
rprobifages lloB s e e BS e ol adder cancer
g@drivRhader] SadtiEhiectad] hanedrs) pasticiitestiznl-careinyidoymaay gaditourinary
reference. 10 The term "netabolite" i|ng¢ludes }% logical
caysayso ugedmi reel  fnes, tgﬁ‘éta&@’tl’ﬂ}lﬂ@%@@ﬁf%c' FfSfye gHioma, gynecologica

convert ed in ViV i 0 d -  neck
oo et Ogithly HARSENAAT Rlisy XofTIchelE, AU 980. neck cancr,
hépHigueRblas camdr, Nyededityy atest cartcenyi Histidogtosisd &losighiol dikegse, human
active agents as, _descriped herejn may.exist in .
repillemAdFYSe hy@,aﬁél_forrq gnqﬁed}tygpmaicpm,om% YN Sapcet, intraocular

n{:ég%lgk{iéi %%eitt SelPr QRAHEST KIBHIS - &cbME) Uden&3OormaaLkIdSLangerhan's-cell-
histiocytosis, laryngeal cancer, leiomyosarcoma, leukemia, li-fraumeni syndrome, lip
cancer, liposarcoma, liver cancer, lung cancer, lymphedema, lymphoma, Hodgkin's
lymphoma, non-Hodgkin's lymphoma, male breast cancer, malignant-rhabdoid-tumor-of-
kidney, medulloblastoma, melanoma, merkel cell cancer, mesothelioma, metastatic cancer,
mouth cancer, multiple endocrine neoplasia, mycosis fungoides, myelodysplastic
syndromes, myeloma, myeloproliferative disorders, nasal cancer, nasopharyngeal cancer,
nephroblastoma, neuroblastoma, neurofibromatosis, nijmegen breakage syndrome, non-
melanoma skin cancer (NMSC), non-small-cell-lung-cancer-(NSCLC), ocular cancers,
oesophageal cancer, oral cavity cancer, oropharynx cancer, osteosarcoma, ostomy ovarian

cancer, pancreas cancer, paranasal cancer, parathyroid cancer, parotid gland cancer, penile
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existing in a state of equilibrium between two
i soneric forns. Such conpounds may differ in the bond
W@ oviesving two atons or groups and the positiper/aii2006/001700

these atons or groups in the conmpound. A specific

exanpl e is keto-enol tautonmerism 20 The conpounds of

the present invention may be electrically neutral or

may take the form of pol ycat_isgr_}s, havi ng associ at ed

anions for electrical neutrality. Suitable associated

anions include sulfate, tartrate, citrate, chloride,

nitrate, ni@irite, phosphat e, perchl orate, .

CRRIGSPATE -Beypeqtodermp THERQTS:| RUEHRB Sneer, Ilyeythegip jwpea, prostate

cBEER! SraftBdan %F-%ﬂﬁﬂaggo%fa?erdegs&gérs,t NRhAPYceRY AR¥ncti, t 3Qifoblastoma,

route. Suitable routes of adm histration may I nélude

rhatalomyosareahs, metbmiupditidragcat i syndromeaesabivadys ghand cancer, sarcoma,

articul ates t opi cal,.(i ncl udi ng buccal and . .

SB i inRirat ozt ot b cRests it o iR BB SCLO), small ntestine

childel 2doBStiRidbarc@nsl pafagBbRT @inord, RGhHAMIRLHUDEHAGNLPMS), stomach

i ntramuscul ar, intravenous, intrasternal, ) .

cRRReraverial sarepmayteaticudardcangen; dlfamvsargnceGhywpid cancer, transitional-

R 006/ 0017 49. Ref erence \herejn .t Q.

oR PO B SRR Ao e BT B AR BB Obible cancer,

urethiod 0ARss, uSAMGGYRISM Ehder afdpldkame Sitering 38Mb@S, Wkrus cancer, vaginal

cancers which ma il_?e treated using the protocol of the

CARGSE e HEIVR HFBRERS 8%1 Shsirodes-masroglobtlingmin  of Wakmy dumpr.1 The terms

n M (0] " | . . .

PERLEORRORR, off B8ALE B hahOANP URon AL fice posification. &

"heqpiastic djsofleatiis ntoyestbim of aamenontmmoadr enocorti cal

cancer, agnogeni c nyel oi d netapl asi a, al opeci a,

al veol ar soft-part sarcoma, anal cancer, angi osarcons,

TaR| @eéent iBREADR alsd LIRS YioOBposHoBY IcBmipfAkiAb Hntinbasd] Sngelate or a

basal cell carcinoma (skin), 'bladder cancer, bone

Phaeasedticaljpviscepteln selt, dprivdtives hemolggi orranalpg dhereefhdnd an agent
S...bre er t.unor carci noi_d .

18t WA 3 XSl RAMARCeyicTy iR GRHYEF ahd optionally other

neddi¢aaiennd Thapleimacduticaliy acteprbleesdditived tnahbd e dorm of carriers,

soft tissue sarcomm, chondrosarcoma, choriocarci noma

dilypnssi @Jq‘gﬁﬁﬁ Hlaé/yf p¥cipieptsieadimay aplude pld cpapemgpppl solvents, dispersion
ab K el s, Ecgidofzeﬁﬁte | cSQtﬂ%rec'é} ent$ U&Iﬁ@lﬁ%‘éﬁ of ffibdcterial agents, dermal

ynphoma, er mat of | br os nma- pr ot uber ans,
peirsiratiohaagents; sudiddtantguisdtooiel bad abmrptictuageaits and slow or controlled

rglgéﬁ%lolg%glﬁ%s’. Qudg%rﬁfgg glgj%%g %Z}’PG’ Srrége%tcrgdt In t%le 5t 6f g’kit of components

adapted for allowing concurrent, separate or sequential administration of the active agents.

Each carrier, diluent, adjuvant and/or excipient must be "pharmaceutically acceptable" in
the sense of being compatible with the other ingredients of the composition and
physiologically tolerated by the subject. The compositions may conveniently be presented
in unit dosage form and may be prepared by methods well known in the art of pharmacy.
Such methods include the step of bringing into association the active ingredient with the
carrier, which constitutes one or more accessory ingredients. In general, the compositions
are prepared by uniformly and intimately bringing into association the active ingredient
with liquid carriers, diluents, adjuvants and/or excipients or finely divided solid carriers or

both, and then if necessary shaping the product.
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Ew ng's sarcoma, extra-hepatic bile duct cancer, eye
cancer, eye: nelanoma, 15 retinoblastoma, fallopian
wao aive/osmnrer, fanconi anem a, fibrosarcoma, gaP€T/AU2006/001700
bl adder cancer, gastric cancer, gastrointestina
cancers, gastrointestinal-carcinoid-tunor,
genitourinary cancers, germcell tunors,
gestational-trophoblastic-diggase, glioma,
gynecol ogi cal cancers, hematologi cal malignanci es,
hairy cell |eukem a, head and neck cancer,
hepat ocel | ul ar cancer, hereditary breast cancer,
Cdrhpasitimgtodshespresdnti glviention sliiteblesfor otaliadmingration may be presented as

.papi | | omavi rus, hydati difor le, .h r.cal cemi .
aifi3 e o ek Seomes. B GE IR Shell AR A fereriped amount
of CRARCREive HARBSENS as aSP6WETBer Kiadhilley, &AAG6lIution or a suspension in an
Langer han' s- cel [ - hi stiocytosis, laryngeal  cancer, )
aquedusryhase Pt Bemraquesuk Bawid; of 7S 41 gilriamivateliayiderulsionpr a water-in-

.cancer. |1kpo Cs . L r
o1f§;%lﬁlec)ale rFT[Lah% a?@&ngp gﬁeglelnjf_%%g I%lﬁﬁ%% %E?S)?{rlr%ﬁ gﬁg ;ﬁBfﬁ@, electuary or paste.
non- Hodgki n' s | ynphona, nal e breast cancer,
mal i gnant - r habdoi d-t umyr - of 25 ki dney, .
AteleA man PaErdRRY CPERBRRCT RRIdéRe. Calipnally iy one o more accessory
in%ﬁ?&nﬁ?l bgfﬁgres@t BBl Ilnﬁy ©8H&lared BPEbMpFAARLn a suitable machine
I pl'e 'endocrine neoplasia, nycosis fungoi des, . )
thepelivoipgediet ica fres-Adworgsform syell anampowder or granules, optionally mixed

elqproliferatiye disorders asal cancer
whh g (hgeer ety Bresviapfie Btlientlh oA sarhatusallae, cross-
1iRIEH" PovRIARRL @5dsTinked | BBUGR WatikaaRisY nekinilese) NQutface-active  or
nmel anoma ski n cancer ( NMSC) L. . .
disparsiggrsigentc eMoulded gablaiscany premds) mygegridingciang spilablesmachine a
oesophageal cance ' Cerl i -Arohhar
SRR GRS o SRR SRR neBRAE R e bl
m@l? NsifionalPpha neard easwesd aphhedyhe doohulatad eo, asper ptovite slow or
gl and cancer, penile W 2007/053912 P /AU2q0q4%Ql7OO
camgplled welgase of de a5kt inerqdien drreiBasngalor FXARRIS, hydroxypropylmethyl
cAldide! B Ya ﬁgypoﬁf&ﬁf %t H18YidR theT dbsirBd Q8feadeCprofi@é)Celablets may
rare-cancers-and-associ ated-di sorders, renal cel
optéorzily derprovided withlaasntariz, coatihgd pnyddarelense in parts of the gut other
r ot Qmmd- t.honson syndrone, salivary gl and cancer,
thay theHamack chwannona, sezary syndrome, skin cancer,
small cell lung cancer (SCLC), snall intestine 5
cancer, soft tissue sarcoma, spinal cord tunors,
Compesitioss suittble ot ipatsrieryl sadministrationripgjude: aawcops and non-aqueous

.synovi al.. sarcoma,_ ' r . v .
ARG REROR oIS S ARGl R FFaRGss, bacterioss
abd adiStds ivaileh rendbl the 2BBPOsifioe ixdkore withsthé bloodtedrthe intended subject;
trophobl astic cancer, . urethral capcer, uri nar %‘{,SS%/S‘} gm ts and
apd AGYaOUS ARGRIIRIUSSYS TieeisHIPeRUPRORICh FaY Telugg psapided agents an
tﬁ’i@lgén?fé agents. The compositions may be presented in a unit-dose or multi-dose sealed

containers, for example, ampoules and vials, and may be stored in a freeze-dried
(lyophilized) condition requiring only the addition of the sterile liquid carrier, for example
water for injections, immediately prior to use. Extemporaneous injection solutions and
suspensions may be prepared from sterile powders, granules and tablets of the kind

previously described.

Compositions suitable for topical administration to the skin, i.e. transdermal
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cancer, vulva cancer, Wl denstrom s-macrogl obul i nem a

or WIlns' tunor. The terns 10 "cancer" and "tunor" may
wheooasssd1l nt er changeabl y t hroughout the subj ecPCT/AU2006/001700

specification. A "neoplastic disorder” is also a form

of cancer or tunor. The present invention also relates

to conpositions conprising an ingenol angelate or a

pharmaceutically acceptable §§%§, derivative, honol og

or anal og thereof, and an agen 15 together with one

or nore pharmaceutically acceptable additives and

opti.onal |y other nedi canents. The pharnaceutica

I
adipESItatioN . MRY FORIEE thayiche pgenihdissdved of se%nemi@\'/ in any suitable
) j oo .
VTS QPO Sy SO0 FIGILERS LBl GhiHEns an
like.| Seitahle satriecs way inchrde, minomd oilgpragelehs glyaot, wWakes polyoxyethylene

o8l ePa OB BiamacSiRy GisaDurbns byehaantis bpgsed and may
cOipASNtar AlibRPorfis RkABERe "Rl CRSm g_lti&bfPeCtnilé{&ia@gﬁﬁhs as cellulose

may be presented in the formof a kit of conponents
niepagiestats. qropylersnsgpadpiichnaneisat The @etehes mapalso contain suitable skin
PE| 1 N ation of the active agents. Each
aé%%#%g%?% gﬁgghg#é%%Tuvant and/ or excipient nust be
"pharmaceutically acceptable” in the sense of being
onpati ble with the other ingredients of the ) )
T@s R e9mBpeuRds of Hheyresng Fvention, may asodccpresaptadns implants, which

- . i i . . - | - .
" SoRftisg 120k BORAR, S| ARG RS pYLYARx iy biogampatible and
nby-tore¢.ho@witakle | pddpmers eyt rehatet hpdrogélay sdpnes, Sudyethylenes and
bqﬁ%hogﬁﬂincﬂude the step of bringing into association
HREERETT T BOVAY I tdi ent with the carrier, which
constitutes one or nore accessory ingredients. In
eneral, the conpositions are pr e%ar ed by uniformy .
deampauads oty ther iswjeetginvantiona seayc bat admintstesedidni ¥ esustained (i.e.

i nanedi en with Idqui rrier di | uent.s, .adj uvant. .

chRIED S el oy R tag Pty petfl R AP PAL YV he ccive
idfediorthis slodly heRadell Wahis gar Yodhagi thy dubdbfecprondel GddmiMi€ered and
2007/ 053912 PCT/ AU2006/ 001700 -51 .Conpositions of the )
mpiaigs the dpsiad dBig compPesbian PEer HRENMAEHPEIos ¢f4ime nThgpreparation
oE PRI I R T B PAts Ty B g ar BHLFin fhe art. Dosage
famsuntay ofclidee omd t fowres,i mgplewts entd; trassdermawiemsor For slow release
ranul es; as a.solution or a, suspension in an aqueous oy
e ralion D VR BBt A bE FURendad i Flggst BPTcies or within
lipb§tmhdd, RVekahpR. OF @ water-in 5 oil enulsion. The

active ingredient my also be presented as a bol us,

el ectuary or paste.

The pharmaceutical compositions of the present invention may be packaged for sale with
other active agents or alternatively, other active agents may be formulated with the ingenol

angelate and agent or their pharmaceutical salts, derivatives, homologs or analogs thereof.

Thus, a further particular aspect of the present invention provides a system for the
controlled release of both active agents or at least one of the active agents or a
pharmaceutically acceptable salt, derivative, homolog or analog thereof wherein the
system comprises:

(@) a deposit-core comprising an effective amount of the active substance and
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A tabl et may be made by conpression or noul di ng,

optionally with one or nore accessory ingredients.
w@poewsed tabl ets may be prepared by conpresBCTIgU2006/001700

sui tabl e machine the active ingredient in a

free-flow ng formsuch as a powder or granul es,

optionally mxed 10 with a binder (e.g. inert diluent,

preservative disintegrant, s_oﬂ um starch glycoll ate,

cross- |inked povidone, cross-1inked sodi um

carboxynet hyl cellul ose) surface-active or dispersing

agent. Moul ded tablets may be made ny noulding in a
h@mlilgdﬁﬁf@dlgﬁ@fﬁf?ﬁﬁlé farmyfndt ure of the powdered conpound

nnls ned t [ e

ey t R é;brggla{fgg{l ea(flplol?&l gg otfriiée élgg&'i ~cold] th@}é £HR deposit-core

cﬁr@fﬁfm binleast the aativé sulpstamee,dndsitdensd ron&ﬁnmbﬁrrseldctad from the group

rel ease of the active ingredient therein using, for

cusistpg oL hydroxypropylnethyl cel lul ose in varying

proporti ?ng t oa éiii% Iﬁi\:@rﬂeﬁhﬂ’ﬂ? gwél@é &fi‘écﬁmw’t QfitH ®ater or aqueous
Tabl et's | onal y provid an enteric

coat ligqgds taodpa cgf:illdbler pMemsec |rnatpmlt whglfelrt tike gatio githihe swellable

than_the sto sitions sui

par oRtaRsic S & s @PORTE hib AR BfhaffLtauff rnee 1910 91, and
non- aqueoyy i gotiapleC pslydieric emattrial tHa®ings Gbth isa@Hing and gelling
whi ch may contain antl -oxi dants, buffers,

bact Biopedieat and wherewbthet wspqutpEoFaig@n glartic support, applied to the
Con‘paﬁo‘éﬁ %BreI ssoo{h%{] ktfpa\ﬁla{lg' SersHho Qe Rle 5%6'&%1)8&9&% and follows

non- agueous steri |
sus pehmgemdue/\kd hj/‘dra'ﬂ(yn ofi Heudbpositrs e reohel dis agﬁzviyssohrb&b and/or slowly

t hi ckepi ng agents e conpositions may be presented

in agﬂE¢EUB E“ﬁﬁfhﬂ$%l-dose seal ed 25 containers, for
exanpl e, anpoules and vials, and may be stored in a
freeze-dried (lyophilized) condition requiring only

Thh esugpiatit-platformof mameccsnmsel polvmqm guchaps jhydroxpygropylmethylcellulose,

PR R b S BB ULl b fonhic agns

SSAIS BE NetdRP SantBllife a&iﬂﬁéﬁ) &fyﬁﬁbphb&m zﬁgteﬁfsl dueh Q@V\ﬂ@glfesmm stearate and
ranul es and tablets of the kind previo

gliissdddshedhe I@IXTaPRDstYPiceRy maket wph (38 #Oo?O%obY oxgight of the support-

SR8 BE A BRI oy v by o

R0 sGphos eldtfeemaddd mnqge nbsutdissted20%ed Bmdes*(ss,pleydﬂqdn]m agent(s) and
any i,tabl e rr o S be .i n e for
K opbeR s Agen gk icaly soiflup BbraostYh i pirasi Of ot Patform, for

example about 40 to 50%.

The tablet coating may contain one or more water insoluble or poorly soluble hydrophobic
excipients. Such excipients may be selected from any of the known hydrophobic cellulosic
derivatives and polymers including alkylcellulose, e.g. ethylcellulose, hydroxypropyl
cellulose, hydroxypropylmethyl cellulose, carboxymethyl cellulose, and derivatives
thereof; polymethacrylic polymers, polyvinyl acetate and cellulose acetate polymers; fatty
acids or their esters or salts; long chain fatty alcohols; polyoxyethylene alkyl ethers;
polyoxyethylene stearates; sugar esters; lauroyl macrogol-32 glyceryl, stearoyl macrogol-
32 glyceryl, and the like. Hydroxypropylmethyl cellulose materials are preferably selected

from those low Mw and low viscosity materials such as E-Type methocel, and 29-10 types
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like. Suitable carriers may include mneral oil
propyl ene gl ycol, waxes, polyoxyethylene and |ong
web@7nsrizohol s. Transdermal devi ces, such as PpaEr/abzme/001700

may al so be used and may 5 conprise a m croporous

menbrane made from suitable material such as cellul ose

nitrate/ acetate, propylene and pol ycarbonates. The

pat ches may al so contain suigg@Le skin adhesive and

backi ng materials. The active conpounds of the present

invention may al so be presented as inplants, which 10

may . conprise a drug bearing polyneric device wherein

ag Hefinsd 1 fsr USE: bi oconpatibl e and non-toxic. Suitable

pol ynmers may include hydrogels, silicones,

pol yet hyl enes and bi odegradabl e pol yners. The

Qtberpagent sorafxciphents that eodvidalrpdroplwbicrayalie tadoativigstreaye te selected

in a sustaine i e. 5 controlled). or slow relegse

Sy o HRSE S enbe R 13uBE A e i SFEter bl fiRg have a LB

vhl® Fdbdsvilan 5N EHE A RE prdferablyoovt el RAGBR MdvdiHdbid 8ents include

body of the subject once adm nistered and mai'ntains

WKy bsipneed syely s cornshe rax, parasiier micregriistatline pegy, dgeswax, cetyl
[ T, eparati ¥\ r e .

oy Mapaong e 2B RS pEbrgBHG OEhrR SRE s saleipp phosphate

shlte eyt tibaddosalgem plssphatemy i ncl ude oral forns,

i mpl ants and transdermal formnms. For slow rel ease 20

adm ni stration, the active ingredients may be

RHSBBNTEE BRLY QAR ERAEBFERPhAZ S8, i eRbehenate, and polyviny!

pyortpdaie; ommixtaks theeeofs @sleame or moenadjovents dilbentp deteamget or fillers.

for sale wwth other active agents or alternatively,

ot her active agents may be fornmulated with the ingeno

Bi&feABARbApEnaA¢ iGN toingt 1815 BNEWEBKRN tdefidall§ Aultdble percentage

derivatives, honol ogs or anal ogs thereof. Thus, a

ampuniseexpreasediag peepentagp seigho pf thReopimgsent i nventi on

provides a systemfor the controlled release of both

active agents or at |east one of the active agents or

Folyviid rpyasiddénec@olvidoae s Bpprafel#blp plesent d & ramodiisvel, about 1 to 25% by

honol og or anal og thereof wherein the 30 system

Ve ghg or Shescoating, morg dguicarlydh e 12amsie: 8ith§”an” ef fect i ve

anmount of the active substance and WO 2007/ 053912

PCT/ AU2006/ 001700 -53- having defined geonetric form

Gliyckryl behenate is an ester of glycerol and behenic acid (a C22 fatty acid). Glyceryl

behenate may be present as its mono-, di-, or tri-ester form, or a mixture thereof.
Preferably it has an HLB value of less than 5, more preferably approximately 2. It may be
present in amounts of about 5 to 85% by weight of the coating, more particularly from 10

to 70% by weight, and in certain preferred embodiments from 30 to 50%.

Calcium phosphate salt may be the dibasic calcium phosphate dihydrate and may be
present in an amount of about 10 to 90% by weight of the coating, preferably 20 to 80%,
e.g. 40 to 75%.

The coating may contain other common tablet excipients such as lubricants, colorants,

binders, diluents, glidants and taste-masking agents or flavorants.
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(b) a support-platformapplied to the deposit-core,
wherein the deposit-core contains at |east the active
wGaamgnsaee, and at | east one nenber sel ected fPOMUL®6/001700
group consisting of 5 (i) a polynmeric material which
swells on contact with water or aqueous |iquids and a
gell abl e polyneric material wherein the ratio of the
swel | abl e polyneric naterla% to the gellable
pol ymeric material is in the ﬁange 1:9 to 9:1, and
(ii) a single polyneric material having both swelling
and gelling properties, and wherein the
Exupes of pkcaplbmsmnplsldawomr@tés isechs afpict oxidppe-Bededey dersic oxide;

t-core so t
G Og b el Pk s icf 8 Eioh Boni, o coloial
sifiotalr dibkiae. Of elfdwe fetep @xide- m@y Be awetl is ambmwts )ofsatbbunb(l) el to 0.5% by
and/or slowy gellable in agqueous fluid

The
welghiporsed BR ARY eRELAERAFIIT SEAIHA P DS DigTent Weamounts of 1 to 20%
b}%@ %ﬁfééf{hg %L@@% E%Arrg %é%f&{%lgli? ), P8, gsé 5 Gb 2998 ; 3HE Roldsidal silica

yvi I'Ryl'pyrroli done,
mhy dé apddli ihiamoagantf9.1 B2(Y by We@t o’s? theanodting, Iprefal;abh/nhiOO}O%, more

iC nts such as magnesi um stearate and
Wﬁ&?@@ngg§91$ﬁg pol ynmer(s) typically make up 30 to 90%
by wei ght of the support- platform for exanple about
35 to 40% Pl asticizer may nake up at | east 2% by

The bgrhtcoupriseshia asldiror o pilefsubstanacop disialppratingpeent of gixtures of

to 20% Bind hydr | .
d‘ﬁmﬁiﬁj@bﬁg@n&g‘éﬁ%b (12) yegll@%éa I lgé/as?gft%gfl&ﬁ%m?sggna%gﬁ%l lgq&% to persons
siadedVRi 8B brtOfTHeNEsiftepRAINE apbmas fiefulh infthe exerxiaerpf ﬂleqhmnt invention

40 to 50% The tabl et coating%naélcontainggne O ITDLE 1 ereb
mag e mmaterdads thet gff@'rve@@@pﬁ)pr SWEH B therRfeReaphahaqueous media thereby to

plg)%;%‘fd.[e Ee%ece%ﬁ&gr $: érﬁ&ﬂ ptdfie 864t BE HeMedidIOM any

nown o IC C 05|c 25 deri vati ves
and pol yners |nclud|ng aIkyIceIIquse e.g.

ethy cel | ul ose, dr, oxy,Qr.o IIqu
JBI)Yy% OFy pﬁ%tla y iR é%c/lﬁmog aii%x?ﬁ@{aﬂy‘f cross-linked polyvinyl

%%Fﬁdéh@%ﬁdc&e&rﬂ%ﬂbéé%umﬁ thereof; pol ynethacrylic
yners, polyvinyl acetate and cel | ul ose acetate

polyners fatty aC|ds or their esters or salts; |ong

Tglg &glggwat ﬁ]%//z]l gﬁt 0 gpg? %Oééégxge{rlé/gs eg raﬂl;l b.?ﬁ!s o8l Q)ﬁfréssed in terms of

pBREAASOby Wéight Vaed )zsh thesweighifitheesaeogol 30 3 2
gl yceryl, and the |ike. Hydroxypropyl methyl cellul ose
naterlals are preferably selected fromthose | ow Mv

-lggéélq\éi W@ltﬁ@rmﬁﬂé A SesSHE 860V FMPR GRINOCKE) disintegrating

agent and may be employed in the core in the amounts disclosed in relation to the core.

Croscarmellose sodium is an internally cross-linked sodium carboxymethyl cellulose (also

known as Ac-Di-Sol) useful as a disintegrating agent.

Disintegrating agents may be used in amounts of 5 to 30% by weight based on the core.
However, higher amounts of certain disintegrants can swell to form matrices that may
modulate the release of the drug substance. Accordingly, particularly when rapid release is
required after the lag time it is preferred that the disintegrants is employed in amounts of

up to 10% by weight, e.g. about 5 to 10% by weight.
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WD 2007/ 053912 PCT/ AU2006/ 001700 -54- as defined in
the USP. Ot her agents or excipients that provide

whyaroptrebi ¢ quality to coatings may be sel ectBGI/AD20A001700
any waxy substance known for use as tablet excipients.
Preferably they have a HLB 5 val ue of |ess than 5,
and nore preferably about 2. Suitable hydrophobic
agents include waxy substancegssuch as carnauba wax,
paraffin, mcrocrystalline waX, beeswax, cetyl ester
wax and the like; or non-fatty hydrophobi c substances
such as cal ci um phosphate salts, e.g. dibasic calcium
phosphate. 10 Preferably the coating contains a

168! ord MRNRRRARRE Ry $SBIdpris8|BRSH tBRE @REDRnAHRN as those described
pol yvi nyl" pyrollidone, or mxtures thereof, and one

abovenior elagiop o dlnt eqatidg noasertial, Fuitablecensimgends irfcludedpbricants, diluents

P d tS.i h L |l .
off EH G ST PRy CBrRepdy JERReE S b s Dugrate), fomc
oRRlePRASRRIAD SeBicd Bhd &511didg sieat i ng. 15 Pol yvi nyl

pyrol |l rdone (Povidone) is preferably present in

anounts of about 1 to 25% by weight or the coating,

' ) % e 0 .

B PR e B o BB e ey

IGARy hettds y filer d) diludny ethy tablOobhibb erasts inwontioa. resed present in a
as it [ or tri-est ture

no-, di- r faqr ar m .
ranyasr @hfabourlBy & S0Ps prefeadlyaffom A0yl (0% apddg serigip preferred
embodREEPESh5aBvappr oxi mately 2. It may be present

I'n anobunts of about 5 to 85% by wei ght of the coating,
nore particularly from10 to 70% by weight, and in

certain.pref.erred. enbodi ment om 30 to 50% 25 .
RSB ARG A e SR ok dPebbof HE hretsat fryegiipn fi, core is correetly
16hesPRAkia tkd édé@iﬁ%tcﬁerﬂﬁﬂ: thEYa @blet RAsGRE ApprbpriAl cadtighickness.

of about 10 to 90% by wei ght of the coating,

preferably 20 to 80% e.g. 40 to 75% The coating may
90 98, s AR, i AEBLN, 333 Ay . s
vatigndeas béoanaiddbilitg cagbatsoided.f | avorants. WD 2007/ 053912

PCT/ AU2006/ 001700 -55
In another embodiment, a multi-particulate release ingenol angelate/agent composition for
oral administration is provided. The formulation is made by complexing the active agents
or a pharmaceutically acceptable salt, derivative, homolog or analog thereof optionally
with an ion-exchange resin in the form of small particles, typically less than 150 microns.
To prepare a multi-particulate formulation, one or more of the following types of particles
are formulated into a final dosage form: (a) immediate release particles, prepared by
coating drug-containing particles with a polymer that is insoluble in the neutral medium of
saliva, but dissolves in the acid environment of the stomach; (b) enteric coated particles,
prepared by coating drug-containing particles with a polymer that is insoluble in the acidic
environment of the stomach but dissolves in the neutral environment of the small
intestines; (c) extended release particles, prepared by coating drug-containing particles
with a polymer that forms water insoluble but water permeable membrane; (d) enteric
coated-extended release particles, prepared by coating extended release drug particles with

an enteric coating; (e) delayed release particles, prepared by coating drug-containing
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Exanpl es of excipients include colorants such a ferric

oxide, e.g. yellow ferric oxide; |lubricants such as
wore@nesiomm st earate; and glidants such as sil i B@IAU2006/001700

di oxide, e.g. colloidal silicon dioxide. Yellow

ferric oxide may be used in anounts of about 0.01 to

0.5% by weight based on the coating; magnesi um

stearate may be present in anpunt s of 1 to 20%5 by

wei ght of the coating, nore preferably 2 to 10% e.g.

0.5 to 1. 0% and colloidal silica may be used in

amount s _of 1to 20% ght of the coati ngf,
pq@ndﬁwamaypolym@r thaois nhsef\@le 1Briae aridin gpviropmept Pt thegipmach and the

t

en S RAE of P AIEE Smbl eh DR APl 48 (BRI 3AM, estines or
ufgehirge insatnesn | nmedi ate rel ease fornul ati ons and wel |

know to persons skilled in the art. The

di sintegrating agents useful in the exercise of the

FcElr tﬁé %Etrﬁe'ﬁ‘t’ %P Eé,rﬁ@r KBS ria BlafiBALmaR lafotil@bdeEdBpIMRIS vhich assist in
or swell in the presence of aqueous nedia thereb

redocmg nretswstame 4o fh@rth@apfel@e sgenty Exampies l9f mcélaqorrgpoan@&%{hose which
teria 15..Pre re.c 1.1S;
“&’ﬂ“%\?&lgtycgﬁ 5 tHe® gce‘l,lu stcg%rgglhy c‘?}él‘s‘?g N E'{é;g Nel®in excluding
inf@balMildPHccuBilafdh bfdaes.and croscarnel | ose sodi um The
following is a list of preferred core materials. The
anounts are expressed in terms of percentage by
d t e i
0321[‘]1 %E)ﬁ H& %félsny %}E} r o%lfneg%ncelﬁ?in%de%gr |e)t§celglegtk§oveDetaﬂs of
plarthatauticakty lalcc@ﬂ;abée darsierst dijnerits rgd exgipments andl nmgljodseof preparing
npl oyed jn the ¢core in the ampunts disclose in. R .
pigeiral o cpRBOSEIS ' oDESIAIND s 1S BRIMSs g Remmingtons
P%Eﬁrﬁcfd@ﬁ}zl‘c}l Seleesy Nmﬁﬁoﬁ orhodMvERk FmkYisRAhS o, @s’toﬁ' P&hsylvania,
(al so known as Ac- Di §o|) useful as a
Udidsi nt egr ating agent. Disintegrating agents nmay be
used in anounts of 5 to 30% by wei ght based on the
core. However, higher ampunts of certain

Héh&d, the Prerhs 1@@m1éﬁl\led>ﬂteﬁlplafe@ r e N rofcas ahdeddylsalstituted ingenane
nmodul ate the release of the dru subst

sybcasr RERQYSyand ;ﬂaragfswnﬁh PWW" sl b Tablgdouhiply ingiudes antibodies,
c%fc%fl b{ltg%engf {1(? T- Jeﬂ? célﬁ Bf @ﬁl?f fn?rﬂuﬁé“@:tllstt@ ?reat a subject

ranS|se oye |nam)utso upto oy
withi giticer. eThe "tadatméntS ntag 12086 imycaneeytell death GOD HH)589sP cancer cell

PCT/ AU2006/ 001700 - 56
growth or help prevent metastasis and/or induce immunological memory against cancer.

The treatment may, therefore, result in cancer cell death, necrosis, cytotoxicity,

senescence, cell cycle arrest or stasis.
The present invention will now be further described with reference to the following
examples, which are intended for the purpose of illustration only and are not intended to

limit the generality of the subject invention as hereinbefore described.

In the Examples, the following materials and methods are employed:
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The core may additionally conprise common tabl et

exci pients such as those described above in relation
W eoovis3oenat i ng material . Suitable excipients PCAUZI®G/001700

| ubricants, diluents and fillers, including but not

limted to | actose (for exanple, the nono- hydrate),

ferric 5 oxide, nagnesium stearates and col | oida

silica. Lactose nonohydrate ig& a disaccharide

consi sting of one glucose and one gal act ose noiety.

It may act as a filler or diluent in the tablets of

the present invention. It may be present in a range
Cell Limesut 10 to 90% preferably from20 to 80% and in
A‘flecreglelgﬁs Rfefd glgtﬁﬁ‘lgd frbfh BRUOHEARRbSIViIO WD USQ%XQ%{IS %v?ere grown as

Sstate bove, 1t I's an I nporfant aspect of resent
mionvlapdrs dm RPDE, DMEM DBl\/tC@OI_YS abédpuml| suppllemnwdtvhtml@%s//v fetal calf

se%glgt(;[r%tr{og?rg é}Z PE) h@}sp rtfaﬁc% %\H{ﬁs LR rfaggé& ﬁﬂtq?mggemcﬂhn and
10@ gﬁh*ﬂ' ﬁre%&qnw@r oduedlRy @ere%%ﬁt e @- wéu 86hg @Psin/EDTA (0.25%

er- ect variance in bioavailability can be
wéw @nd d02% rw/am aespestivesh btV ifregen, GerayniPontops dirangeheed seeded at a

rel ease in 4an te/ 98 [
clfrRaRery A ron § <ot aad S URREPES: Sbe8 stlectDEE dycoplama
cénamipKbny POR asiigd ¥ Straxggutlekit (2@ Jolla,& Ahar maceuti cal Iy
acceptabl e salt, derivative, honolog or anal og thereof
optionally with an ion-exchange resin in the form of
TRl ceRAldek Glees ana{l%/ ca%]hltﬁe& ?ﬁ‘aﬁa&t icd 3 WnehAPRd in T@ble 3 (data
prepare a multr-particulate fornmulation, one or nore
fiofn WOE célblihosdareap)t ypes of particles are fornul ated
into a final dosage form (a) inmediate rel ease
particles, prepared by coating drug-containing
particles with a polyner thg{gi.g 3 nsoluble in the
neutral medi um of 25 saliva, but dissolves in the acid
envi ronnent of the stonach (b) enteric coated

E éﬁlu%CD, PE Ii$3uy LlNﬂuﬁlqﬁERE ﬂIHE

L reres Wt porytret at—+S—+1So |c e

"dic envi r%nrrent (gf the st ?F%Ch bui ‘gl ssoII\_JI%
& (C)

eutral enviro m=f=nt Loathio%vmll testl

ed rel egse par |cles ared coatll
'ag e oo e fheort

ont ai ni iy pannucI%J 143

) polﬁ r
at ed- ext ended release pafticles,;prepared
599 ex ended?%el%?se-dlgglpartgdﬁes_M{kﬁz

ed by c atin rug- cont ng WO 2007/ 053912
3%2006/ 001700 q“‘;g Low &th ﬁﬁ

Low Low High High
Lung
Hop62 S mut  High High Low Low
Hop92 R mut  Low Low High High
Leukemia
K562 R mut  Low High Low Low
CCRF-CEM S mut  High Low Low Low

wt: wild-type; mut: mutation

Drug
Purified PEP00S5 (ingenol-3-angelate) was supplied by Peplin Limited (Brisbane,
Australia). A 60 mM stock solution was prepared in DMSO and stored in the dark at 20°C.
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particles with a polynmer that is insoluble in the
aci di c environment of the stomach and the environnment

w@boorhssoupper smal |l intestines, but dissolves PCI/ALZ06/001700

| oner small intestines or upper large intestines. 5
For the treatnent of cancer, the fornulations may al so
i ncl ude conpounds which assist in reducing resistance
to the therapeutic agent. Exagples of such conpounds
are those which inhibit P-glycoprotein or other cel
mechani snms which are invol ved in excludi ng

#1%[‘0‘3 r%kmltiiI lu?hngafofglu%nsgslqz g[k[ﬁﬂ‘ of il ugs. 10 The

orrru ati o rriers, diluents and

Toe NPT assag wabeh@iedouohs pRbRUTRGRsritea I(Hxns@ﬁ GEBL glﬂnﬁzunoz Methods
di l uents and exci pi ents and net hods of

1B 30. st o biles cals eare pied dnSogHll tesue culture plates at a
h
AERAF Uit 61 Sl eIl Rl ighitity BRRAHRGE efir 130 hours incubation by
ﬂmmql@r&mctgc Ceonveegien onf i?eitnvayIwaién-sb.rl]ubI&JSﬂetrafi&lnhEnMTT (3-[4,5-
1.0N onte ates the use o an
A TSt L S i REeHalEm bifendes SHEpDianQuein Fallavier,

Fagre), H6 Np@pledNvaleRhsdibid efbrindzatab! ernls V‘ﬁh@t‘q is catalyzed by
|ncludes anti bodies, cancer antigéens and I-ce 15

mitochondeial dehysdragemasssland )is usedopirstimiatenthn@cletivé sumber of viable cells

VSR L Ry, P af 3R P 1TARPE berd egpoted with 0.4

mgélhl MO §remtiduroat 3ECP Aftee iR batiet ﬂﬁ@@b&aﬁﬁﬂ%§ discarded, the cell
duce i mmunql ogi cal nennrg agai nst cancer. The
P? J AFEssusneRged tnth} el of ®MpQspf the %S@%@@rw@%mpasﬂ@dtdﬁ 560 nm by

uBteSH Pl Goplai AR éﬁgﬁéﬁach %@@%&@n We[l sc\ﬁl(lt)l{?vu%t}{ga# é%‘?’ Sith drug-

or stasis. The pr i Aven
c@tﬁsmmghacﬂlwntwuhcmt eclbnweretused hmpdsﬂidemnﬂn@gat% controls respectively.

whi ch tended for th
R IBR R eh 6ihe et blokPL s bperbeesrndorBated poptrolcals

generality of the subject invention as hereinbefore
described. In the Exanples, the following material s
Single sgempsmdyar e enpl oyed WD 2007/ 053912

7 S
TS, 05 b G s A e i
invegasing rcoweend@ations of PEP005. After 1 hour, 24 hours or 48 hours incubation the
cells were washed and post-incubated in drug-free medium for 72 hours. Growth inhibition

were then determined by the MTT assay.

Simultaneous exposure of PEP005 with other drugs

For simultaneous drug exposure, cells were seeded at 2x10° cells/well in 96-well plates
and treated 24 hours later with increasing concentrations of PEP005 alone or with another
drug in various concentrations corresponding to the ICyy, ICso or ICe values. After
approximately four doubling times (120 hours), the growth inhibitory effect were
measured by the MTT assay. |

Sequential exposure to PEP00S and other drugs
Cells were seeded at 2x10° cells/well in 96-well plates and allowed to grow for 24 hours.

Cells were then exposed to various concentrations of the first drug for 1 hour/24 hours/48
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nonol ayers in RPM, DVEM or McCoy's nedi um
suppl enmented with 10% v/v fetal calf serum

w@ bwviosvopnen, Cergy-Pontoi se, France), 2 mM gl BCEAUZ®E/001700
100 units/mM penicillin and 5 100 g/m streptonycin.
Al'l cells were split twice a week using trypsin/EDTA
(0.25% w v and 0.02% w' v, respectively InVitrogen,
Cer gy- Pont oi se, France) and sggded at a concentration
of 2.5x104 cells/m. Al cell Tines were tested
regularly for Mycoplasma contam nation by PCR using a
Stratagene kit (La, Joll CA. 1 we| ve cell |ines
ey § PERTeaRy SiHbe s Pk vbed P e P eond s agded. Aftr

r e -

B SR MR B M BBt 5T g Jypshed and
pRstrineubagag ik dyhg-freevmdidiim fenF2 BowsnGrowibviniibitionovasHhetn determined
eeN| St Low High H gh H gh HCC2998 S nut Low
VoW I'g Sﬁﬁ}’gh Breast MCF7 Rw Low Low Low Low
VMDA- MB-435 S nut Low Low Hi gh Low Ovarian OVCAR3 R

mut Low High Hgh IGROVI Rw Low Low H gh H gh Lung
Stefigizakanalysiypachdeferminadign of wynexgisgie aRtisily Low Low

55 IR (3EF L 9y s i s

bazed: omiltieatmiedian-effect principle (Chou and Talalay, Adv Enzyme Regul 22:27-55,

1984). This involves plotting dose-effect curves for each drug and for multiple diluted,
fixed-ratio combinations, using the equation: fy/f, = (C/Cy)™, where C is the drug
concentration, ICsp the concentration required for a half-maximal effect (i.e. 50%
inhibition of cell growth), £, the cell fraction affected by the drug concentration C (e.g. 0.9
if cell growth is inhibited by 90%), f, the unaffected fraction, and m the sigmodicity
coefficient of the concentration-effect curve. On the basis of the slope of the curve for
each drug in a combination, it can be determined whether the drugs have mutually non-
exclusive effects (e.g. independent or interactive modes of action). The combination index

(CI) is then determined by the equation:

CI= [(O0/(Cn] + [(CRACda] + [0 (C)(C/(C1(C2l,

where (Cy); is the concentration of drug 1 required to produce an x percent effect of that
drug alone, and (C);, the concentration of drug 1 required to produce the same x percent
effect in combination with (C),. If the mode of action of the drugs is mutually exclusive or
non-exclusive, then ais 0 or 1, respectively. CI values are calculated by solving the
equation for different values of f, (i.e. for different degrees of cell growth inhibition). CI
values of <1 indicate synergy, the value of 1 indicates additive effects, and values >1
indicate antagonism. Data were analyzed on an IBM-PC computer using concentration-
effect analysis for microcomputer software (Biosoft, Cambridge, UK). For statistical
analysis and graphs Instat and Prism software (GraphPad, San Diego, USA) were used.
The dose-effect relationships for the drugs tested, alone or in paired combinations, were

subjected to median-effect plot analysis to determine their relative potency (ICs), shape
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Drug Purified PEPOOS5 (ingenol-3-angel ate) was

supplied by Peplin Limted (Brisbane, Australia). A
wWORs®IDCck sol uti on was prepared in DMSO andPGL/auzme6/001700

in the dark at 20C. 20 WD 2007/053912

PCT/ AU2006/ 001700 -59 In vitro growth inhibition

assay (MIT assay) The MIT assay was carried out as

previously described (Hansengt al, Jlnmmunol Mt hods

119(2):203-210, 1989). In brief, ceIIs were seeded in

96-wel | tissue culture plates at a density of 2x103

<n%§'@rid§écp“r§'@£pwcﬁ'bhl st getnied ool Gpf et T i B s m values
I
0 G b D AT e s o e

eqOhigor, K‘mum v@u@mkpnesdédl dsathieemean Fr simodsyd demiation of| piteleast three
wat.er - i nsol ubl This reaction .s cata
By GEHOMRE i SuURar Sy Eheeeeamat Goliou|3budto the paired
co%%lha&ﬁ‘ﬁl@ FOP%SV Rbad 'a‘é eleBHHRAr atidiveVi Bltafis @Al Istandard deviations were
Mosmann, J. I mrunol. Methods 65(1-2):55-63, 1983).
cofeared m&s‘ﬂud@tuké‘éwéﬁw&lﬁﬁ@ ¥al4®). ng/ M MIT for 4 hours
at 37C. After incubation, the supernatant was
di scarded, the cell pel let was resuspended in 0.1 ni
C@lﬂcﬂﬁﬁhﬂ@@hstaha apbpmsiBance vvas measur ed at 560 nm by

use of a m cropl ate reader %ﬁ{}at ech, M chi ?‘rﬁﬁly\e d
Coll eyeleapalisis aul bemessypmgnt of the Dereontagn ofiarp TQ“ pre assesse
b)y\hg{\}%gfon‘fe%%)) SInVB?le? cHﬁﬁ%ﬁ%e&féﬁ' Iy 85 @ﬁid 1R&Qahd Y6t treated or treated

éspect | I nhibition curves were
with ettieds asicentpioneof B@BO(ISf Atrnarioas @meepmnts otlharent|agd npg-adherent

ngl e agent .stu S at, 2x 0
o BB SR T 58 L PR S Bl R i at w0
uéeat EENMAER: deH3aFRSIERS, Q‘ﬁ@@dh&é@fdr%mﬂfuté@@?&@&m téifnbetfature with

hour, 24 hours or 48 hours i ncubati on tpe

25@ ne/vieRNAde anwﬂp dsiton KclP9and R0 mingast fHite “ﬁ@oﬁ%sﬁg/fl% jpropidium

72. hour,s [
B R Thoutlh L R R B B ph RS SERERRASE: ot wore
debheihed it T A0S caniflow ¢yanaees drug exposure, cells were
seeded at 2x103 cells/well in 96-well plates



and treated 24 hours later with increasing
concentrations of PEPOO5 al one or with another 25
wa@leag/os391var i ous concentrati ons correspondi ng POI/ALZ006/001700
| C20, 1C40 or 1C60 val ues. After approximtely four
doubling tinmes (120 hours), the growth inhibitory
effect were neasured by the MIT assay. Sequentia
exposure to PEPO0O5 and other_ggugs 30 Cells were
seeded at 2x103 cells/well in 96-well plates and
allowed to grow for 24 hours. Cells were then exposed
to various concentrations t jrst drug for 1
hour/ 24 hours/ 48 WD 2007/58%@4§i5%H/AU2006/001700 - 60
hours, the drug was rengygg ?Qgsﬁgjls wer e washed and

the second drug was added Af ah addi tional drug
exposure, the second drug was renoved, the cells were

RS089S B BBt YL BT 871 b 24

5 hofirs aﬁdi 48%ouls ibagansltdfeall liaea! Based oaridtages abisRaposake @hs selected

sy er gi stlc act|V|t Ef fects of drug conbinations were

sk evelvationg AfHeERYMSuinanr manehiohrapesr HisH WgschThis duration of

%ﬂfs&%ay, Sthg%gﬁ%% g egﬁ’fgbﬁg‘& E%SQtﬁ’rcgf%yY@ ects of PEPO0S in the

mdst/ e¢nsgsvephwhén mgncdam seellefifiesct Fach \peintfiortheanferage ugf aintkast three

B b P Pl he B SETPRDTL IOl et gan

10 hdﬂhuﬂ colANCONDLAS 0. HECEB604 BalsC BRGSNSatd & iR MDRCMB 435 and

for a hal f-maxi mal effect (i.e. 50% inhibition of
CEA1D203rhsimethe nfast sepsitivel | fraction affected by the
drug concentration C (e.g. 0.9 if cell growth is
inhibited by 90%, fu the unaffected fraction, and in
ICHefw 48 Modistixbysure aefshbwh enTalslé 41 he
concentration-effect curve. On the basis of the slope
of the curve for 15 each drug in a conbination, it can
15 be determ ned whether the gf have nutually non-
exclusive effects (e.g. in epen]glent or interactive
nodes of action). The conbination index (Cl) is then

det er m ned |
(G 21(G02 + [T BR O 21 (0o 1 Appd D20 '
COLO0205 0.01 £ 0,002
MDA435 2.6+0.52
HCC2998 3046
HOP92 85+ 17
HOP62 110422
HCT116 120 + 24
HT29 140 +28
MCF7 180 + 36
OVCAR3 200 + 40
IGROV1 200 + 42

As a control, leukemia cell lines were used that were previously shown to be sensitive to

PEP00S.
20
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where (CX)1 is the concentration of drug 1 required to
produce an x percent effect of that drug alone, and

W@ B)r/o59he concentration of drug 1 required toPQI/AUA®E/001700
the same x percent effect in conmbination with (C) 2.
If the node of action of the drugs is nutually
excl usive or non-exclusive, then ais 0 or 1,
respectively. Cl values are cgbculated by solving the
25 equation for different values of fa (i.e. for
di fferent degrees of cell growth inhibition). C

RO E deR oedichih S arpbtic et (TRIGEESA Teyisana gei tines surviva
(BRUACDRVSICHP6,006v8 000 0aNANkAE G0 4 A, Rb&RGveRPUt er

usi ng concentration- effect analysi's for m croconputer
software (Biosoft, Canbridge, UK). For statistical

%é%%%%g@&ggggﬁpgggéy %éﬁims\?\%ﬁgr? EAlfSeg%eSS%fSt %%rs for three days and 3
hdosefoeffivecdaysel ahdé ecsalts pFf theve édpRritien@Shdvesshodn @& Atfease of the

or .i.n p%,j(jf':éd conbi nations, were subjﬂgct ed to
SrRTAR- A ¢ REP2PP and MRy wnder pemeisprditionse ¥lsefer 3 hours x three days

t1i C 7 9
PSRRI | R QAR ERe ARGy they w0002 and
0s11& gt dorc@DLORDMend MD Atraspeckivebpn vEhest hwo ladministradionmodalities do

val.ues . were.respect.jvel d.to calcul ate synergi sm
nghehaEs DEGRRU BROORLS BATFI0sFf oRer eall MMeuat i on.

Results were expressed as the nean + standard
deviation of at |least three experinents perforned in
duplicate. In each experi B¥AMPIH2s were exposed to

th ' i, nat i for. 38 h j

abov SES L AR UL B AP raal 2 e R 53 AP B cetts
using Student t-test (two-sided p value). Cell cycle

AR e B TO R T bblonagmpbnd B0y ey i
aBASWES SR ass]cgszngéﬁéféfo?rx%t-ﬁgﬁtﬁcﬁA Wi LG e £ g‘poﬁcfet{é cells when

seeded onto 3 ks and not treated or tre
peinpdabilizzed auth Rlonoentimatcounse experRiRM0S0L B0 acliowsre incubated with

t ie-pai.nts adhere on- adher ent I'ls re
O3V ﬁ-éd%ﬁmgﬂel&\@@@b%égf THPa His7 A5G0 oF hawsjand 48 houss.
Conshafitt PERESD5adxpddire Wil fol a ddse Yep&RiehSadtBmBla8h W e cal et Gﬁ-Gl phase
PBS, incubated for 20 m nutes at roomtenperature wt

vathoanglrpstrrmptetableck lof theinhese X(Figareand 20 mi nutes at
+4C with 50 g/m propidium 15 iodide in the dark. The
cell cycle distribution and percentage of apoptotic

PEPODS cffecte alstetasuhtdiésl anprloresdieSganlerhli@iVo€ WaftiidseEorresponding to
hypoploid DNA content (sub-G1 fraction) that was considered characteristic of apoptosis

induction. Quantification of the apoptotic fraction is plotted as percentage of total cell
number (Figure 4). These results were confirmed by AnnexinV-staining. After 24 hours

of PEPQO5 treatment no more apoptosis but necrosis was shown.
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WO 2007/ 053912 PCT/ AU2006/ 001700 -62 EXAMPLE 1

Si ngl e agent study Figure 1 shows the effects of tine
W@ owres3oexperi nents wit h PEPOO5 given for 1 hoReT/ABZ006/601700

hours and 48 hours in a panel of cell |ines. Based on

data, 48 hours exposure was selected for further

eval uati ons of PEPOO5 in our panel of cancer cell

lines. This duration of expogyre was shown to be

optimal to observe the antiprofilerative effects of

PEPOO5 in the nobst sensitive human cancer cell |ines.

Each point is the average of at |east three

i ndi vi dual experinments eaEXAMELE 3 dupl i cate. PEP0O05

ot 0288 R By TSy PAED il o DT R arugs

VMDA- MB- 435 and COL0205 bel ng the nost sensitive.

l CBO% g 8 c%%ﬁér%p% a?ur 3 ta@(ggdgf@%o%il&wgggxahplatm cisplatin,

adeARBrRi |_Iéffg@rﬁQita':_bZne b2 998 SBUHR 4 BP0 B&RIMinké. RidHIRZard pfbsented as
+ 22 116 120 + 24 HT29 140 + 28 MCF7 180 + 36

(I6¢€AR3 pBrge). 40 I GROV 1 200 + 42 As a control,

| eukem a cell lines were used that were previously
shown to be sensitive to PEPO05. 20
EXAMPLE 4

Combination agent studies

The effect of sequential and simultaneous exposure to PEP00S with oxaliplatin, cisplatin,
doxocrubicin, docetaxel, gemcitabine, vinorelbine and SFU was determined using
combination indexes that represent an affected fraction for the concentration of drugs
corresponding to ICsp. Calculation of a combination index below 0.8 indicates synergy,
above 1.2 antagonism while a combination index between 0.8 and 1.2 corresponds to an

additive effect,

EXAMPLE 5
5FU-PEP005 combinations

In COLO205, the combination of PEP005 and SFU leads to various degrees of synergistic
activity (Figure 6) when SFU administered before or after PEP005. Each spot represents
one experiment performed in triplicate. 5FU given either prior or after PEP005 led to
combination index values <l demonstrating synergistic effects between those two

compounds.
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WD 2007/ 053912 PCT/ AU2006/ 001700 -63 PEPOO5 has been
shown to inhibit K562 and CCRF- CEM | eukem a cell [|ines
waooviosai2 (Figure 2) with 1 C50s 0,006 + 0, 001r@A/arzh06/001700
+ 14 M respectively. Two ot her schedul es of PEPO05
adm nistration were tested: 3 hours for three days and
3 5 hours for five days. The results of these
experiments have shown an ing sease of the sensitivity
of COL0205 and MDA under sore-conditions. 1C50 for 3
hours x three days were 0.1 (COL0205) and 1 M (NDA).
For 3 hours x five days they were 0.002 and 0.0015 M
for COL0205 and MDA respdeXAVMPLE 6These two
adm ni stration nodalitie of t he
sensitivity profil "f‘z’;’”’%ﬁ%"sﬂdgf"o @ﬁ%éu lines. 10
EXAMPLE 2 Changes of cell cycle and apoptosis
i nductjon of PEPOQS in COL0205, C?%R!ﬁs The effect o

f
Appimypsinigets |1, addifes prdoynewesitioetifgs vy abssa gy iqngigestaxel was
gi?é(ﬁ ggﬁ‘)"re{( %&%ﬁ%%ag{n@é’é‘aﬁisﬁ@ QRS 8P E®BterPdd wshen docetaxel was

ragnent e utes trom apoptotic cells when
gipen caabidifanedithPEROGI.. In a tine course experinment,
COL0205 cells were incubated with 0.03 M 0.3 Mand 1
M PEPOO5 for 1 hour, 5 hours, 12 hours, 24 hours and
48 hours. Constant PEPOOgxampPeEgE | ed to a dose
dependent accunmul ation of cells in GO Gl phase wth
an al nost conpl et daspodiicistPERO5uexthinaionsi gure 3). 20
PEPOOS5 effects also resulted in a progressive
generation of particles corresponding to hypoploid

SN € anbisained St bmfatdibteagjianial ehpdsitivas Tlonsthelesebidules are mostly
characteristic of apoptosis induction. Quantification
agpgamsic{Bwd?)-c fraction is plotted as percentage of

total cell nunber (Figure 4). These results were

confirmed by AnnexinV-staining. After 24 hours 25 of

PEPOO5 treatnent no nore EXHNMBEESS but necrosis was

shown. WD 2007/ 053 %{%J;%A_%%%g/cg%%zn% s 64 EXAMPLE 3

PEP005 combination with oxaliplatin (concomitant or immediately sequential exposition)
is antagonistic (Figure 8A). This antagonism between oxaliplatin and PEP00S is reversed
if COLO205 is exposed to oxaliplatin 24 to 72 hours after PEP00S, in which case the
sequence is highly synergistic (Figure 8B).

EXAMPLE 9

Gemcitabine-PEP005 combinations

The sequence gemcitabine followed by PEP005 is synergistic contrasting with an
antagonism when the drugs are administered in a concomitant setting or PEP005 before
gemcitabine. This antagonism is reversed if gemcitabine is administered 24 hours after the
end of PEP005 exposition, in this case the combination is synergistic with a CI <1 for

most concentrations (Figure 9).
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Conparative study of PEPOO5 cytotoxicity with other
anti-cancer drugs Figure 5 shows the conparative
w@e@hpsios2 of PEPOO5 cytotoxicity with oxali pl ab€TAU2006/001700
cisplatin, 5 doxorubicin, gentitabine, ara-C and 5FU
in a panel of cell lines. Results are presented as
(1 C50- 1C50 average). EXAMPLE 4 Conbi nati on agent
studies 10 The effect of sequential and sinultaneous
exposure to PEPOO5 with oxaliplatin, cisplatin,
doxocrubi ci n, docetaxel, gentitabine, vinorelbine and
5FU was det erm ned usi ng conbinatdon i ndexes t hat
represent an affected fr SSAMPLER0 { he concentrati on
of drugs corresp i ] | yson of a
conbi nation i ndexgggl{’g%a g%vf;%gflglg;t@gﬂg??gr gy, 15
above 1.2 antagonismwhile a conbination index between
0.8 and 1.2 corresponds to an.. additive. ef . . .
Thix ARPBIDao SPOBERE B SEGFeaalts SRENSWhEh BEPRD s cqmained with
agepktinakitontic RERORY i@ Retaafeld WRRARe lsequente QitforelbikeRllowed by
of synergistic activity (Figure 6) when 5FU
PEROAMi Al Sreadhdresthedulesargdntegonstip@isuresdbh spot
represents one experinment perfornmed in triplicate.
5FU given either prior or after PEPOO5 led to
conbi nation index val ues RXAMEBTIDSLrati ng synergistic
ef fects between those two 25 conpqunds. WO
2007/ 053912 PCT/ AUZOsrtLFt05 combeiops £ 6
Docet axel - PEPOO5 conbi nati ons As shown in Figure 11,
additive and synergistic effects were observed when
Coneatiay evithvasaliplatny ére hetgmisnorobadrved iPEPOCSNItant or immediately

seg;nutg%%? gm&;ggﬁ?ﬁg@%@r ﬁ/o%(rjs \%ﬁl%ug BEGRES ?ﬁe t\\'z\v%sdrugs. The

results are shown in Figure 12.

EXAMPLE 12

Anti-cancer effects of PEP00S5 in combination with other agents

The above Examples showed that PEP005 displayed an anti-proliferative effect in human
colon COLO205 and breast MDA435 cancer cells In human sensitive cancer cells, the
anti-proliferative effects of PEP005 was associated with cell cycle changes (diminution of
cells in S phase), apoptosis associated with caspase 3 activation and cellular necrosis.

These effects seem to be optimal between 24 and 48 hours of exposure to the drug.

PEP005 displays a unique cytotoxic profile. Combination with other anti-cancer agents
showed additive and/or synergistic effects with several classical cytotoxic drugs such as
5FU doxorubicin, oxaliplatin, gemcitabine, vinorelbine, docetaxel, and cisplatin. Some
evidence of schedule dependency were observed. This suggested that one drug might
somehow protect from cytotoxic effects of another. Interestingly, considering cell cycle
blockage induced by PEP00S5, consideration was also given in the experiment to introduce
a lag time of 24 hours between the administrations of PEP005. It was observed that in

most circumstances, schedules in which PEP005 was separated by 24 hours from the
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EXAMPLE 7 Doxor ubi ci n PEPOO5 conbi nati ons 10 Synergy

is obtained in i medi ate sequential exposition. The
wothensyehedul es are nostly antagoni stic (Fi gecBAU2006/001700

EXAMPLE 8 15 Oxal i pl ati n- PEPOO5 conbi nati ons PEPOO5

conbi nation wth oxaliplatin (concomtant or

i mredi ately sequential exposition) is antagonistic

(Figure 8A). This antagoni smbetween oxaliplatin and

PEPOO5 is reversed if COL02 i s exposed to

oxaliplatin 24 to 72 hours after PEPOO5, in which case

the 20 se%uence is highly synergistic (Figure 8B). .
adEMniviRtiom of dheseeans] HEUPRPRS BefFLeistoNb I Pguem gytotoxic effects.

' D abi | : L

e R S U s
toctebnaxplesédered in a concomitant setting or PEPOO5 before

gencti tabine. This antagonismis reversed if

gentitabine is adm nistered 24 hours after the end of

PEPOO5 exposition, in thipxssaa.ths conbination is

synergistic with a CI < 1 for npbst concentrations .

(HitenneeByfecs0oNRE PO in0®B@inatiog it pais/sodergtierapaitic agents

EXAMPLE 10 Conbi nati ons Vi norel bi ne- PEPOO5 Thi s

conmbi nation reproduced the sane results observed when
IIPEROBRarh flel tEdonetingd tifplichtisio (vaxdmultGysverly) Sf IREP00S with three

activity is obtained wth the sequence vinorel bine .
(arotealloiredUB37) auepaoen ol Imerfa> Q) WgFmQTg‘ﬁ’@@E‘I‘té‘sa% was investigated.

Cglgﬁlnglﬂ%%??%t%cg doBh@UGRre OppESAMEL B0l bifr&rbiP | cBhéhBESR0Sn  half-log
increments and PEP005 was added simultaneously at two fixed concentrations,

respectively.

The study design is shown in Table 5.

TABLE 5
Study design
Cell Line PEP005[ng/ml] Standard agents (10 conc. Half-log increments)
U937 (lymphoma) 3,10 Daunocrubicin, Cytarabine, Etoposide
K562 (CML) 0.3,1,3 Adriamycin, activated Cyclophosphosphamide,

Vincristine, Etoposide

The objective of this Example was to investigate the in vitro anti-cancer activity of
PEP005 combined with various chemotherapeutic agents in the lymphoma cell line U937
and the chronic myeloid leukemia (CML) cell line K562.

The two cell lines were grown at 37°C in a humidified atomosphere (95% v/v air, 5% v/v
COy) in RPMI 1640 medium (PAA, Germany) supplemented with 10% v/v fetal calf
serum (PAA, Germany) and 0.1 mg/ml gentamicin (Invitrogen, Karlsruhe, Germany).

Cells were routinely passaged once weekly. They were maintained no longer than 20
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10 Contrasting wth oxaliplatin;, the antagoni sm

observed in concomtant or immediately sequenti al
WE@2PossvIodns is maintained with a 24 hours wasPOIIAU2006/001700

bet ween the two drugs. The results are shown in

Figure 12. 15 EXAMPLE 12 Anti-cancer effects of PEPO05

in conmbination with other agents The above Exanpl es

showed that PEPOO5 di spl ayed an anti-proliferative

effect in human col on COLO2 and breast NMDA435

cancer cells In human sensitive cancer cells, the 20

anti-proliferative effects of PEPOO5 was associ at ed
paggages ibeultuggycl e changes (diminution of cells in S

phase), apoptosis associated with caspase 3 activation

and cellular necrosis. These effects seemto be
Bahckltihebetremanchadedainam 46T GG (Recloflle XS uriédYTowasestablished from

drug. PEPQO5 di.spl ays a uni que cytotoxic file, e
2 RIS Pt PN M Eort 2 d AT Tl Gigger!7:565-577
1998911 HiRKEoRARSYs RUNBKIKSb2 Gvadl dseiblisShedi by Loexieraal Lozzio from the
classical cytotoxic drugs such as _5FU doxorubi cin,

pleral effisien of a §érmsir-aldi female, yith rcbranie &yelpgeneusdenkengigdn terminal
.splatin. .S ' ) d d
bigy RSl O R Lol PR (R PSRRI el oht - semehow

protect fromcytotoxic effects of another.

I nterestingly, considering cell cl e bl ockage :
Aimadified mypisim oeide §RD; araDEREling ah HIGRIGE PrresnE522-532,

1 ?5? b %ﬁtet agscfisgl U HRER I PHP0)EGn ihd Bhetoti?daRAUE Bgents' activity in
e

ween e admnistrations of PEPOO5. It was obseérved

the havo test ceftdirtes.ciBrindlys teltccwste Isriesthd] femi expahiniial plEpgowltures by
was, separ at ed

4 hoyrs om.t ke 2007/
cqn@ﬁ}g\gm@pmg%a@ plétfg a]lﬁin‘%n etllr ﬁ.ﬁti—l\éé?tt%l}e ngé*gétgeg éates at a cell
déﬂf’s#ﬁ 08P098H MRl Aifel @MU Hodr kdtdUES pRYib@te@Xll6w the cells to resume

e

ects.” Alt hough prelimnary, tinme/schedule )
extepentiid goywihot0 PEPDOStEs msdivar (shsomed geelle/piate) gpd qulfure medium
be .expl ored. 5. EXAVPL i . f
cBEG0 B EBonIneN G Ok LBl Selpdtcd o e s
IrA@edik& thérafidt] 50 Fkeng@llRyre edivepeditaining HRM00E at dbomfix concentration

W|(al$g :qéc?e&ggl@gu %@f;@%ﬁ%ﬁ@{&pﬁg Ea?c%ge \ggt@g}}lgehr{treatelon)( 1osngi$eerl Jan six wells.

ASEARE D8IAREY AL AEE BominiBEsly BY&S pedidt @€ four days.

Thereafter, 50 pl of an aqueous PI solution was added to the wells (final PI concentration
of 7 pg/ml). After a 30 minute incubation period, fluorescence (FU1) was measured using
the Cytofluor 4000 microplate reader (excitation 530 nm, emission 620 nm) giving a direct
measurement of dead cells. Microplates were then kept at -20°C for 24 hours resulting in a
total cell kill. After thawing of the plates and a second fluorescence measurement (FU2),

the amount of viable cells was calculated by substraction of FU1 from FU2.

In each experiment, treated groups (PEP005 alone as well as the combinations) and
untreated control cells were determined in sextuplicate. For calculations the mean of
sextuplicate data was used. Growth inhibition was expressed as Test/Control x 100
(%T/C). Based on the T/C values ICsp and IC7 values, being the drug concentrations
necessary to inhibit cell growth by 50% (T/C=50%) and 70% (T/C=30%), respectively,
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10 Chenot herapeutic agents were applied at 10
different concentrations in half-log increnents and
WORB00S39Mas added sinul taneously at two fixed PCT/AU2006/001700
concentrations, respectively. The study design is
shown in Table 5. 15 TABLE 5 Study design Cell Line
PEPOO5[ ng/ M ] Standard agents (10 conc. Hal f-1 og
increnents) U937 (I ynphoma)_gg_10 Daunocr ubi cin,
Cyt ar abi ne, Etoposide K562 (CM.) 0.3, 1, 3 Adrianycin,
acti vated Cycl ophosphospham de, Vincristine,
Eto 03|de e .obj ective, of
i%wé

t hi s. Exampl e s.,tO
werg, Beie SiRe GopoI et tion e e ity (T/C), and IC-
valgEd %r@ Qﬂltéh]aﬁﬂ Ws&ch oﬁe{hé %Cl?ﬁe HPE)BEl’E-@@EHﬁl’L CuAgeit STo illustrate

in the | ynphoma cell |ine U93 d the chronic
effpes @noﬂqeemmnns@ x(etamyl, mcentrame—rm@ase Jurees obthsethemotherapeutic

a!%eldge i’tﬁer 8@%@1}3(\1/ gg}g}oca Y\htl %bzm %}g@%ﬁﬁ@@? Qoer{ ntrations were
ﬁ&t@&&;ge%ﬁmaye)graplppl enmented with 10% v/v fetal cal f

serum (PAA, CGermany) and 0.1 ng/nml gentam cin
(I'nvitrogen, Karlsruhe, Germany). Cells were

PR S BRaSeS R RS Y TR A TR i 4 s

seltiflon pdsKRgmsml was (préparel nBDMS@edrid dliques wereestored at -20°C. An

h d f kv
oS0 A PRI R OO &40 A4 ST HReRdemperatre

plistRfsld QMmN bshgl Slﬁﬁﬂnedl% dllﬁtl&é‘%gi wre &@éecﬁ&?taum RPMI 1640

19762B The conti nuous cel i ne was est abli she
cplY ciu lzrzumecanm andzgswteflrip makuhempbé @uﬁzﬂ)ldetm iimabepngentzation. For the

AT SRR agb 0 o o Rl Gr R AR Rl B B0 the 140

née’ﬂ;&ﬂbﬁ@ﬁlofth%ﬁm:red\tm@ﬂllm ed propidiumiodide (Pl)
assay (Dengler et al, Anticancer Drugs 6:522-532, 10
1995) was used to assess the effects of PEPOO5 on the

TARORHLIEE 2R8IE806), 28GR SHind Y Y6, | Broposide (E1383) and Vincristine
(V8879) were supplied by Sigma (Taufkirchen, Germany). 4-Hydroperoxy-
cyclophosphamid (activated cyclophosphamide) was supplied by Asta Medica (Frankfurt,
Germany) and Adriamycin was used as the clinical preparation from the pharmacy

(Medac, Hamburg, Germany).

The results of the combination studies are summarized in Table 6 (cell line U937) and
Table 7 (cell line K562).

The cell line U937 was treated with PEP005 in combination with the Topoisomerase II
inhibitors Daunorubicin and Etoposide (VP16), as well as the DNA damaging agent
Cytarabine. Table 6 shows the results of the three independent experiments. PEP005 was
applied at a fix concentration of 3 and 10 ng/ml, respectively. The effect of PEP00S alone
was in the range of T/C=62 % to T/C =89%. Positive interactions of PEP005 were
detected with Cytarabine and VP16. PEP005 at a concentration of 10 ng/ml effected a
reduction of the IC7p value from 0.74 pg/ml (Cytarabine alone) down to 0.037 pg/ml
(reduction to 5% compared to Cytarabine alone) in experiment GF578, from 0.24 pg/ml
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concentrations necessary to inhibit cell growth
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effects on does-response rel ation,
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one graph. PEPOO5 was provided by Peplin Limted,
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solution of 10 ng/mM was prepared in DMSO and al i quots
were stored at -20C. An




5

aliquot of the stock solution was thawed on the day of
use and stored at roomtenperature 10 prior to and

wa@leor7ospodnsi ng. I ntermediate dilution steps weP@I/AU2006/001700

carried out using RPM 1640 cell culture nmedi um and
resulted in solutions of 15-fold the fina
concentration. For the final dilution step (1:15), 10
1 of these solutions were dirgctly added in wells to
the 140 I nmediumon top of the cultured test cells.
15 Duanorubi cin (#D8809), Cytarabine (#Cl768),

Et oposi de (E1383) and Vinc (V8879) wer e
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| C70 val ue down to 149 in experinent G578, from 1.15
g/m to 0.19 g/m (reduction to 17% in the second
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(reduction to 59% in the third experinent (GF769).

10 No significant positive interaction was found in
-the CM. cell line K562 (Table 7). K562 cells were

treated with PEPOO5 in conbipnajion with the

chenot herapeuti c agents Adrianycin (Toposi onerase ||

inhibitor), activated Cycl ophospham de (al kyl ati ng

agent), Vincristine (tubul iA] bi nder) and VP16

(Topoi sonerase 11 inhibi tor"lj ABER oe | ndependent
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-71 TABLE 6 In vitro anti-cancer activity of PEPOO5 in
K&nbi n&7%n with 3 che®t®her apeuti cdagents i R0Bhe
Ephotid%el | 11 i ne V93%'8el| |i¥e é%p.- no.'"PERGS -| C70%8
[ug/ M CF st agent® aPBhe or & PEPOOS in®Co®S™® with %
[rig/mM] PEP') + Dauno PEP 1) + Cytara PEP 1) + VP16
K37 GE5#8 - 0,024 0, 7481, 67 (| ysphomm) GF58s3 74
@43 eF760 0, 125 +405/6046693 Cida78140 67 010826520 62 91
0,037 arrsd 70 9, 24 +2  QOB7- GF624 - 205 027 0824Dodg 15 79
(lynmphoma) GE624. .3 80 0 040 - 81 0 084 + 89 0 _30 ++

n.e.
n.e.
n.e.
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3,00
2,28

7,09

842 -
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ToEGR4tVE QieRtidd, 009 + 66 0. 0”4 + 70 0. 1@3++ U937 CGHI6I
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1DT/O2B BEPSBRIo®, 22 (| ynphoma) GF769 3 81 0,030 - 85
ng; ;i eraliabg7 2, 28

Evaluation positiveinteraction between PEP005 and chemotherapeutic agents:

-, IC4 (combination) >50% of IC;, chemotherapeutic agent alone
+, IC;o (combination) <=50% of chemotherapeutic agent alone
++, IC4 (combination) <=30% of chemotherapeutic agent alone

+++, IC7y (combination) <=10% of chemotherapeutic agent alone
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G769 10 73 0,033 - 74 0,173 - 79 1,32 - Total

positive interaction 1/3 2/3 2/3 1) T/ % of PEP0O05
w@bkonesPi1Eval uati on positive interaction betweRCT/RERDES01700

and chenot herapeutic agents: -, 1C70 (conbination)

>50% of |1 C70 chenot herapeutic agent al one +, |C70

(conmbi nati on) <=50% of chenot herapeutic agent al one

++, 1 C70 (conbination) <=30%9of chenotherapeutic agent

alone 10 +++, |1C70 (conbination) <=10% of

chenot herapeutl c agent al one WO 2007/053912
PCT/ AU2006/ 001700 -72 TABLE 7 I n VI tro anti-cancer
act|V|ty of PEP005 in cde®ANERLEA4ith 4

cheno
(chr ?f&é“&wg’a tgé(r)n} Eept é?fgﬁ%erlfdakgng%%%Dcc)
PErF:805 I tCEO ru%ﬂm I P(éf st agent al one or of PEPOOS5 in
co Wi
Thmﬁgmpkgppfev f@;gxg]d@g? Qply P%rledeglgge tongrFe)\:fLIné@{)aC&e of skin
turgngSfoiQ)g\;fng? g 6190& lt(lieatméﬁ \Jvﬁh EPENS. 0.TbaRat PEPOOS Gedfrdent induces

047 - n.e. K562 GF770 O 100
prﬁ;aﬁ:y me&&@lsmf(]ﬁmo( Chlls) p@t@nﬁm agtigge proggin kimpge {3 apd _wagqassociated

w1t0h a9 aﬁutggﬁce pggl?;étg ngl Eﬁ%a(%%l%sﬁzs%or%g gﬁ%&&tgr&%ﬂcﬁlgsﬁonounced

neﬁﬁg lilnﬁlﬁée 12 3Bxn "R eldepRted dOdeurobRils anddih (BDM deficient mice
3 92 0,388 - 91 22,5 - _89 0,089

(1nTwha:Ih rp@g'pphll,@itrqw@,t@@ i§ spyerglyimpaired) §EB§§S trizjtm?pfqv% associated
witl 2 BEEOORALANG thnbr reldpSd rat%2 MRRER or monocyte/macrophage deficiency

had no effect on relapse rates. Both in vitro and in mice PEP00S induced MIP-2/IL-8,
TNFo and IL-1p, all mediators of neutrophil recruitment and activation. In vitro PEP005
activated human endothelial cells resulting in neutrophil adhesion, and also induced human
neutrophils to generate tumoricidal reactive oxygen intermediates. Treatment of tumors
with PEP0O05 significantly elevated the level of anti-cancer antibodies, which were able to
promote neutrophil mediated antibody dependent cellular cytotoxicity (ADCC) in vitro.
PEP005 treatment of tumors grown in SCID mice was also associated with >70% increase
in tumor relapse rates. Taken together these data suggest a central role for neutrophil-
mediated ADCC in preventing relapse. PEP005-mediated cure of tumors, therefore,
appears to involve initial chemoablation followed by a neutrophil-dependent ADCC-
mediated eradication of residual disease, illustrating that neutrophils can be induced to

mediate important anti-cancer activity with specific chemotherapeutic agents.
Materials and Methods

Cells and cell culture

The B16 mouse melanoma line (ATCC CRL-6322), the LK2 UV-induced mouse
squamous cell carcinoma (SCC) line (Cavanagh and Halliday, Cancer Res 56:2607-2615,
1996), and the human melanoma lines MM96L (Parsons and Hayward, Photochem
Photobiol 42:287-293, 1985) and Me10538 (Larizza et al, Clin Exp Metastasis 7:633-644,
1989) were cultured at 37°C and 5% CO, in RPMI 1640 medium (Life Technologies, Inc.,
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5 Eval uation positiveinteraction between PEPOO5 and

chenot herapeutic agents: -, 1C70 (conbination) >50%
wW@RoorRYP1zhenot her apeuti ¢ agent al one +, | C70 PCT/AU2006/001700
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10 ++, 1C70 (conbi nation) <=30% of chenot herapeutic
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chenot her apeuti c agent al ong,WO 2007/ 053912
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des%ﬁpéd? ‘p?é\géfuslyhg]ﬁa&&la £ RCAI, Orérmb AMGAndsatIOGSSEIT 20A3). Human
vitroand in

ce PEPOO5 I nduced M P-2/1 h &i{ﬁ TNFa aﬂ]d "
neuttophils wére iselitedt Gom oeripheralr blopt | DY @ETEH HEIHY Affgtritugation as
actiyation.. | jtro 00 ' 1 and purity was
degirired Rty @e bt S RETAG 1fillol 35E4INIRE, 1986) and puriy
asR0 d My Giens s Rihduhdanas roatidelpphd%s to generate
tunoricidal reactive oxygen internediates. Treatnent
of tunors 15 with PEPOOS5 significantly el evated the

o til - anti bodi es, which were able to
Pmﬁéfegg%%gtakg%ﬁ?ﬁg%di ated anti body dependent .
LIP Al (aoﬁt) solngocad L. ((waDog)or i;rtesllinpl_dfiﬁ andrpgise per group) into the
reatnent o rs._gr n o tre, Perth,
ks ob beideweat i Eorbe AALehE ) Pl AN iR aBurce Contee, Pe
AJs%lﬁﬁQ) tAgelReks 1185 Hahes 6£86esl slinearthe appasitt Gaflorwere treated

neutrophil - nedi ated ADCC in preventing rel ssolved i
orRERS s yosit PEB0GLIoEplofebp (isoptopatticresbed). BBPapway dissolved in
to i I i ni.tial .ch i Qr % v/v i 1
1B FirioRe A8 Ao RDRLP Retara B SmpSIGct 2576 v isopropy

ation of
a1&§113>i1 %@b?%i FRABRpyl Albstl imivarg (pHiat6)nentd t®ppiof PERAYS bes applicd
I nauce 0

in 10 pl of gel. PEP005 powder was obtained from Peplin Limited (Brisbane, Australia) at
greater than 98.5% purity. Mice were euthanized at 1, 2, 6, 24 and 48 hours post-PEP005
treatment and treated sites were excised, formalin fixed, paraffin wax embedded and
processed for histology using standard H & E staining. Slides were examined using the

ScanScopeT?2 slide scanner (APerio Technologies).

PEPO0S5 treatment in neutrophil depleted mice ‘

LK2 cells (10%) were injected s.c. (four tumor sites/mouse) into the flanks of 6-10 week-
old FoxnI™ mice (n=3 mice and n=12 tumors per group). After two weeks (when tumors
had reached =14 mm®), six mice were given ip. injections of rat anti-Ly-6G anti-
granulocyte antibody (100 pg in PBS) (RB6-8C5; BD Biosciences, San Diego, CA).

Another six mice were injected i.p. with an isotype matched control antibody (100 pg of
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medi ate i nportant anti-cancer activity with specific

chenot herapeutic agents. Materials and Methods 25
w@zio7esamd cell culture The B16 nouse mnel anonaPdT/AB2006/001700

(ATCC CRL-6322), the LK2 UV-induced nouse squanobus

cell carcinoma (SCC) |ine (Cavanagh and Hal li day,

Cancer Res 56:2607-2615, 1996), and the hunman

nmel anoma | i nes MVB6L (Parsons. and Hayward, Phot ochem

30 Phot obi ol 42: 287- 293, 19823’and Me10538 (Larizza et

al, din Exp Metastasis 7:633-644, 1989) were

cultured at 37C and 5% CO2 in RPM 1640 nedium (Life
rat TgGRh d@h BISe $A95+1¢ BD B@smgwsmsé@iﬂzow,amze%&n o® flagp-2, 0 and 2

- 74 Rackvij.l |l e I i % Vv : ]
relgiye ogg it PER PRSP B EBE Rl R G Yl control mice
et TR drdibody 0T he/tinost sreptetal/ef ninemsicd Q=3 1 mhtibody, n=3 A95-1

trepiegrpilerd WRGISGH) roomatereisp NPk ALY S dPEEYatichih PEROOS
as i&?@\'fé?‘t g%othffef QIHe%Y@I%; gll%u{)@d &S kbdveaRdrs Hbdtbd thl fhetsBfie volume of

sence of a mto n"Ctreated 3T3 feeder 5 |ayer, )
plasbe €sopropgicbased \gehusTym§Had biythearrdsipatvtere Jeapypd orithralipers.

267:14852- 14858, 1992).. H Kin fibrobl. .
Blpad)was takep {arlls'g%t\%?eg\é@%ig?,? sﬁe@hergla r{dt eﬁg H{l?@néﬁ g}/&% §lides before

beirg/s@éin?d GRhIRGIEDip BUBAIRE Y.aBAE 0t SaplieayRlelboury Australia). In all

several weeks in defined nmediumas described
tumoe vkmushonty Pages wategeuthanized wien therruppilagiig; tumor burden per mouse
90: 6 ﬁ&?? 32003). Human neutrophils were isol ated
CXCe @ tal bl ood by percoll density
centrifugation as 10 descri bed previously (de Boer and
Roos, J. | mmunol 136:3447-3454, 1986) and purity was
PERYBuesdmeyy iw(dideefeisriiri§g and was routinely >95%

BE'FE&QPI:‘%&?HE“H?WS@ QThL Sk REY b8R8, Bal 1BboNENE) are CDIS

njecte unor sites/nouse ‘and two m ce per .
hygoaiepphié atice o ehe BS badkerkmdaind hat®2vieék obhernrd il expression on

BALB/ ¢ nu7/nu7) mice (Ani A
expdoreirs A IS &l bR e AT Tl PTG e nop G e (107 were
in%&%eﬁrkg% BRORIIR sftbAiSe) it fRakesf 01T eretlopldomidey(n=9 mice per

005 or placebo (i sopropanol -based gel ). PEPO05 4 with
groap) eiidssfitrven days (whevsumars dedirerrhed id 4dnpl BHCY ek reated wit

Ptﬁ&%r o p%]c% 503584, 984 er%%%ss% Wire ALY ad SRREOPY

PEPO0O0S treatment in NK depleted mice

LK2 cells (106) were injected s.c. (four tumor sites/mouse) into the flanks of 6-10 week-
old FoxnI™ mice (n=3 mice and n=12 tumors per group). After two weeks when the
tumors had reached =14 mm®, mice were treated with PEP0O5 or placebo (on days 0, 1 and
2) and tumor volumes monitored as above. The mice received on days -2 and 2 (relative to
initiation of PEP005 treatment) anti-asialo GM1 polyclonal anti-serum (50 ul ip.)
(Cedarlane, Ontario, Canada). NK depletion (>90%) was confirmed two days after
antibody administration using splenocytes from a parallel group of animals and FACs

analysis (using the pan NK antibody DXS5, BD Biosciences Pharmingen).
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al cohol and 25% w/ w propyl al cohol in water (pH 4-6),

and 10 g of PEPO0O5 was applied 20 in 10 .d of gel.
WEERBOOB9pDWIer was obt ai ned from Peplin Lin teRCT/AU2006/001700

(Brisbane, Australia) at greater than 98.5% purity.

M ce were euthanized at 1, 2, 6, 24 and 48 hours

post - PEPOO5 treatnent and treated sites were excised,

formalin fixed, paraffin vvax7E|rrbedded and processed

for histology using standard 'FH"& E staining. Slides

wer e exam ned using the ScanScopeT2 slide scanner

(APeri o Technol ogies). 25 PEPOO5 treatnent in
PERAStoaskriént depp/ep gicari ce LK2 cells (106) were injected

C.., (f.ours t unpr. .sites/ ' I f ) _

B ' GRID RO a3 CHEE byl Suckffond 1B RS, oPEAD weekold
oS PRNpomofpHi€ niéa\@Iersek Mddidad Resoarady GentieaBristerme haustratid) (n=3 and

nmB), siXx mce were given i.p.. inj iops of rat .
el fmpogs. BRG SipHR)- BmgFaETedEsAHed Wik ﬁ’@%&&m CLE °@€0 ppd monitored as
abP\E}és) (RB6-8C5; BD Bi osci ences, San Di ego, CA).

Rt her six mice were | njected i.p. with an isotype

mat ched control anti body (100 g of WD 2007/053912

PCT/ AU2006/ 00%%(,28 -75 rat 1g&b in PBS) (A95-1; BD
PEPYSretieed)n i"M68y was injected on days -2, 0 and

L2 cEﬁérTglt()iG)\’%efe‘JinjéE{eHi A1 (@t W BERRYn Qifse Pinge efeoflanks of 6-10 week-
treatnent” on day 0. A further six control mce
olde&HDwrite KAniarel iReselyrce Cretr) (W5t Biesand rddnmers per geoup). Tumors

m ce =3 I bo n= - d, and n=3
Wﬁg[gézeg%g ‘Ylp’enlgll:‘]zrgisl %?%dep 0 Sﬁ%g%ﬁggrtecriég% eé daily for
three days with PEPOO5 5 as above. Another nine m ce,

grouped as above, were treated with the same vol unme of
Storisitaebanqlysopr opyl - based gel ). Tunor and erythema size

S?§§ 93 TPRE W idoWs t(ﬁel%@!: 11RY) Swas Lgle@?% WaSstic K& iONMCox regression
ai I'”"t1’ps twce weekly, snmeared and air dried ‘on glass
asdlysiewadadedrte comparegrettpes reees hatweenQliffetenDetpupsandh wag adjusted for

ADOLELILY, SURBEL S, Boutnc Astial! A ol bhowed tat

i FVRoLTBh BMEOR) rBI8Hse RS Enot 1 gkiticerdge=01880Qnd p=0.315),
I%Héegtggoo% treat nent irﬁ C%SIGS defioci e%t m ce@l=

iIRGraeShat dagh ArpdrBssdnsialy behayghindgpankedly- Labor at or y,
Bar Harbor, ME) are CD18 hyponorphic mce on the B6
background and have 2-16% of normal CD18 expression on
In vivo cytokine responses

LK2 cellé were injected, as above, into the flanks of 6-10 week-old FoxnI™ mice (two
tumor sites/mouse). After two weeks (when the tumors had reached ~14 mm?®) the tumors
and two skin sites on the opposite flanks of the animals were treated once with PEP0OS as
above. Parallel mice (n=2 per time point) were euthanized 0, 1, 2 and 6 hours after
treatment, and the tumor and skin sites excised. Total RNA was extracted and purified
from skin and tumor tissue as per the manufacturer's instructions (RNeasy Protect-midi kit;
Qiagen, Clifton Hill, Australia). Total RNA (4 ug) was reverse transcribed using (Oligo
d(Tis)) and Superscript III (Life Technologies). PCR product intensity after gel
electrophoresis and staining was determined to be linear for the number of cycles used,
thus the analysis was deemed to be semi-quantitative. The PCR reactions were conducted
using the GeneAmp PCR System 9700 (Perkin Elmer, Norwalk, CT), DyNAZyme II DNA
polymerase (Finnzymes, Espoo, Finland) and Hot Star Taq DNA polymeraée (Qiagen) as
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15 granul ocytes (WIlson et al, J Imunol
151:1571- 1578, 1993). B16 cells (5x105) were injected

W@ 2@7/0839me t unor site/ nouse) into the flanks OPCBALN06/001700
week-old mce (n=9 mce per group) and after six days
(when tunors had reached 44 nmmB) mce were treated
with PEPOO5 or placebo. Tunor and erythenma size were
neasured as above. 20 PEPOO5 47eatnment in NK depl eted
mce LK2 cells (106) were injected s.c. (four tunor
sites/nDuse) into the flanks of 6-10 week- old Foxn
nu mce (n=3 nmce and n=12 tunors per %Qoup)

desabedareionilie Meise ef ey i inoleryris: ) r?ﬂ@ prml%ré were IL-1P,
5 W?A‘%} gﬂ}eﬁ‘(}e&}"&%ﬁ K%%OR%C? NGy Tﬁﬁég%%ve v Qnrc kr@hdaca CTC

mor — vol unes noni t or ed

ARNGCETCUAQITSEND NO: ZNUNE of 5’e¢(aA|G/@CtamzaA|mAcqa(tAGnAT [SEQ ID
of PEPOQOS5 treatnent) anti-asialo ol ycl onal
NaHEL, odsGh 460, BAA XG0 zzﬂé@démcaﬁg [ﬁ&z SO (Glyagraldenyde-3-

PSSR g§ﬁ§gg$ﬁe§1>sge (GaPBE S0 dA A 8ICG GAT TTG GC

ni st ion’using sp enoc tes roma
[SEQ dD ¥O:§], BIpCafl é]‘IiAn{E@CaﬁATFﬁ@s’& @T\@\I QACsCAGSI[BBQ ID NO:6];

thimgan N a”t'bOdrgggggg%@@%98§°¥85égéagggggﬁﬂ%sEbeCAffTTC

5
AdE gs{:}itf%gﬁ §<217 ?ﬁ R TCAE BEe celd acGPxAL AT@@[@G [SEQ ID NO:8].

i nj four tunor sites) into the flanks of
6- 10 week-old op/op hyponorphic mce (Herston Medica

e ear ch Austra |a) (n=3 and n=12
%’{??ffﬁﬁyﬁ%‘ ’6?8&6’)5%( Oﬁﬁ%ﬂ? afprny Creéat ed with PEP0O5 or
CRItBRS P NI 58D RELY rk@@htia@cytés fﬂwmasté?m@%oﬁﬂmt raensxmﬁ cells per
SCID mce LK2 cells (106) were jnjected s, c.

wellnof a 4 well rdaiek pnd peBirepflst (14 eel per el %@ l?6 wel plte) were
i %%Be&n f5€ d lA'BhIIEBL Eﬁesgﬂge‘ﬁ@e C‘% é\g@énog ‘f3PE'P6§V|5 ta(ﬁ dlggpég/ml) The

unors per re treated

s@ferptate hera hﬁirvﬁﬁted taﬁd ezdlab&eda forvthe Btsents toif dh¢ following cytokines;
anal ysis SPSS 1

Tma R ol bl Sall dndl i - oh 1o d e roh ChhaPHorebis multiplex
A CPURRS S EARIRRL NGty 01Tt 0 0ups

tunDrs per nmouse were used. The anaIyS|s showed t hat

PtEr}’eO05 -induced activation of vascular endothelium

Adherence of neutrophils to vascular endothelium was measured using a standard static
adhesion assay (Butler et al, Exp Cell Res 310:22-32, 2005). First passage human
umbilical vein endothelial cells (HUVEC) were grown to confluence on glass cover slips
in the wells of 24 well plates using Medium 199 (Life Technologies, Edinburgh, UK)
supplemented with 20% v/v fetal bovine serum (FBS) (Sigma, St Louis, MO), 1 ng/ml
epidermal growth factor (Sigma, St Louis, MO), 1ug/ml hydrocortisone (Sigma, St Louis,
MO), 28 pg/ml gentamycin (David Bull Laboratories, Warwick, UK) and 2.5 pg/ml
amphotericin B (Sigma, St Louis, MO). PEP005 was added to culture wells at 1 - 100
ng/ml and TNFo, was used as a positive control at 100 units/ml. Endothelial cells were
exposed to TNFo. or PEP005 for 4 hours prior to thorough washing to remove PEP005 or
TNFa. Human neutrophils (7.5x10%/well) were then added to the endothelial cells and

allowed to adhere for 5 minutes at 37°C. Cells were then washed, fixed in 2% w/v
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i nfluence of nouse on tinme to rel apse was not

significant (p=0.88 and p=0.315), illustrating that
weamhn/osiembr essentially behaves i ndependent|y. PCTIAU2006/001700

cyt oki ne responses 20 LK2 cells were injected, as

above, into the flanks of 6-10 week-old Foxnl"u m ce

(two tunor sites/nouse). After two weeks (when the

tunors had reached z14 m®8) _ the tunors and two skin

sites on the opposite flanks'of the animals were

treated once with PEPOO5 as above. Parallel mce (n=2

per time point) were euthanized 0, 1, 2° an%FG hourﬂsl ber of
gluidraldehyder anst ereaminech Ryl DhATS SQAtESt BEAOSSRPY, 1Q detegmine the number o

oS andiahdh o MgRBEIARKRARS puri Tied 25 from

I Ssue as manuf acturer's
i nstructions (RNeasy Pr ot ect-mdi kit; Q agen,

Cifton H I, Austr it Total RNA (4 ug) was reverse
MMP%§@H"H€%€@§’F%§{%’@ ’66’”‘6(T15)) and Superscript 111

H ec{f rugl%;‘qﬁpmw SRikd (& NRVOBL deiani AblaASHA Yeldf @5@00 gells per 96 U-

phoresis and staining was determ ned to be
wdl] ple@rin frdplicated, withet wishowyi®l redml gEBEP0G (Afteryd hours the cultures

ly d to b
Bl GBS ol BT R S s Wi R o
ﬁu%{ért SRy cRapletdmistiivet., Tluercuals kyerEWashddy MiAyptesphate buffered

pol yner ase” (Fi nnzy

sabnea (Pl DR sl tng s ol BretoWRO0B 0B §BSisED MMOEL cells
degqrcr-lr-l/nr 006/ %gd%)élzlé?g%&&%gg% PeGBLaY IENetalyRt 88 JeVarl Cancer

ro ogy The prinmers were :
InkzL8211((37 111'.’2 1090, GO¥11 GAG I GAGVATGPASSJAGCa [I8R@ntaRe of total protein

NO 1], 3' CJC TGC AGA CTC , AAA CTC CAC [SEQ I D NO 2
meraﬂn@dsfmnw& 1@@@1@@@&9&@ Repnema ol [SEQ[ ID NO 3], ]3

GGT AGA GAA TGG ATG AAC AC [ SEQ I D NG 4];

A ycer al dehyde-3 5 phosphate dehydrogenase (GAPDH) 5'
Ly¥chnedadoit %m@y“ﬁ@ﬁrmsdwﬁl‘m GG [SEQID NG 5], 3

NRC}QT g\ iWFTe %%cfr ylﬂbrlgt]éc‘@ Z%%quql&za&%&ssessed for

Atrell Ssfagl DI Aln baed BESh llaaWemmar, J
e

Inprwehd MMlerbodn97:RePR S - 1¢9.8 t(ehrq#wﬁﬁf é%'l“bglé fﬁﬁﬂu msasypd by ELISA
ustl\{lgg]l%S %glﬁ){t:neeléqlfla i}ogﬁ (ﬂl?&ey th?térna{lbxﬁlf) Q#‘l@s({ii? Q&éaéé (F))f aclltef(;f:)nsms 1-3,
mRAFhrELY EDIBA bising a@émmlrctlsl Kie(CeolieS diensés hlcQGan{oem MA).
pl ate) were

Anti-cancer antibody measurements

B16 cells (10%) were injected s.c. (one tumor/mouse) into the flanks of 6-10 week-old
C57BL/6 mice (Animal Resource Centre) and when tumors had reached ~30-60 mm® they
were cured with PEP005 as above. On day 11 and day 135 sera was taken and analyzed by
ELISA for antibodies specific for B16. A group of B16 bearing animals, which were not
treated with PEP005 and a naive group were included. B16 cells were sonicated in
carbonate buffer (pH=9) and absorbed onto Immuno Maxisorp 96 well plates (Nunc)
overnight and dried. The plates were blocked with 5% v/v FBS, 0.01% v/v Tween in PBS

for one hour at 37°C. Test sera was serially diluted in duplicate and probed with rat anti-

mouse biotinylated primary antibody (BD Biosciences Pharmingen) and HRP-labeled
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i ncubated for 6 hours in the absence or presence of

PEPOO5 (1-100 ng/m ). The supernatants were harvested
wanw7asmiyzed for the presence of the foll ow nBCT/AU2006/001700

cytoki nes; 15 TNFa, IL-1(3, IL-2, IL-4, IL-6, IL-8,

I L-10, IL-12, and GMCSF using a nultiplex detection

kit (Biosource International, N velles, Belgium.

PEPOO5-i nduced activati on of_~agascul ar endot hel i um

Adherence of neutrophils to vascul ar endot hel i um was

nmeasured using a standard static 20 adhesion assay

S s B S Bl Y b sigma

EEQ nﬁ{@{f qumponfl uence on glass cover slips
vvel | plates using Medium 199 (Life

Technol ogi es, Edl nbur gh, UK) supplenented with 20%

v/v fetal serum (FBS) (Sigma, St Louis, M), 1
I”n"d’/"rm”e”té?a‘?}ﬂ[g‘ghg% P& h factor (Sigma, St Louis, M),

LKZ%HBr§TMM%ﬁ{3 heRd BsthbisBE® in BbxAltinfice Zﬁui\/@moﬁ:ﬁtes/mouse) and
gentanycin (David Bull Laboratories, Warw ck,

wmopuzedcsvvlth HR005 atﬁﬁhwé@ql abaveR Quslarhl after tregfment lm)atlon antisera
PEP
way 8&%‘3%&@%%%}%&5&&% pﬁ&o?ed.v\eA béraﬁél %’P @bcgr\gér%ot treated and

as a positive contr
sl iwtas Alsb .coledted brldaypll 1,a81 Whichveine thelem&edhad @rofNE® 50 mm’. Sera
PEPOQO5 for 4 hours pri or to thorouygh washin
frpmprsdes yHmalsNwas takgia A SRS BR (1 ot Rer 2005 kel 915 g seeded in

tr%éts g&&?@f/v%é?%m 86 ?&%ﬁtﬁaﬁbfn%lf‘s%hsw@@ ﬁxcﬁ@até‘él kveithukPat 4°C with

nut es at | s were then washed,
afli 3edl dilntigfoofithe wmlmow)ralssglnmwtﬁrnmzewﬁam@omplemm (Gibco)

(et eDuRby o er R i o EmBRRR O RR P pgiog (Controb was
tiRARARED ﬁrlth‘}nhﬁﬁe ﬁélﬂfbfphﬂé htadn &dctormgel ayierof ll\)([‘)fﬁﬁdﬁnale{oltal volume
s in vitro 5 Human neutrophil

Killin neut r ophi ?
20@nb. igoaeéatcaawm@pt s mndsPEmRd & & Ssmpsitrso Theplates were then
By BT LB ML i o
aliRshie CL%W td1IsRRS then gle?m!/@l Ln;m];gt drogthli \heleastgmB@%&QEewauHﬂy described
were then maintain
(Biseigs 64 . o Brinitedint 7P 8hby 905G At ing RV R Meteepropared as

h
SR 38 DTy B R 925025, 200

exlepe that meide wsdemngdstwof mtmpayttonriah & &twgs ¢f sesdib eeparated by 18 hours
pﬁgng %6' poelfll%or}/eaf 5&&? ond red%l(’)odJ cehlawere no%ysed.

Results

Neutrophil recruitment and tissue morphology after PEP005 treatment

The UV-induced murine squamous cell carcinoma line, LK2 was grown as s.c. tumors in
Foxnl™ mice. Histological examination of tumor sites and normal skin treated topically
with placebo (isopropanol gel) using H&E staining revealed normal morphology with
small numbers of leukocytes present. However, skin obtained 6 hours after topical
application of PEP005 showed decreased integrity of hair follicles and sebaceous glands,
as well as increased dilation of local blood vessels. A modest increase in neutrophil
numbers was observed in the treated area. Similar results were also seen in the PEP005-

treated tumor sites at this time. Twenty four hours after treatment with PEP0OS a large
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Inst 82:1107-1112, 1990). Cell survival was expressed

as a percentage of total protein neasured fromwells
w@onrasing only mel anoma cells. Lytic nedi at oPCT/aU2m@6/001700

by neutrophils in vitro 15 Neutrophils (107) were

treated with 10 ng/m PEPOO5 for 2 hours and assessed

for generation of (i) superoxides neasured using a

| uci geni n based assay (Gyllenfpanmar, J | nmuno

Met hods 97:209-213, 1987), (i1) release of soluble

TRAI L neasured by ELI SA using a connercial ki t

(Bi osource Internatlonal) and (il | ease of

nupahes i pestrpphils anéasga»fee@awp@@ﬁw i1, 12 il i and in and
arlf){u%d Eh%e{rl:atéi: hWGRGESitd, With FaMd Hﬂs M%.ndaﬁp a"He SR PREFY of the tumor.

ody nmeasurenments B 16 cells (106) were injected
S@me hefrnthapeinall lomlisgyod rvesxelshwas | stk spphrest O this time. Higher

-old . C57BL/.6 mice esour.ce d
SRR T AEE RBE A B o oY g vty Shgffmerous cell
W‘Y’Jhtnthli:> Ea%%tﬁfel ahoye! ste@‘i‘in%@?‘t % sANGhibhyard 3Bars@érstioas neutrophils.

taken and anal yzed b SA for antibodies s ecific

Af omilpy pattetn @i (mpptrgphl wdilisaion; Wes g]ﬁq) wRpvedymihen this egperiment was
relpﬁ%cf:%glrés&epagt E%g‘ﬂgé? | P%@O%d Eﬁ'l% ﬂlene lol sg(cﬁlﬂp ‘%rs%own) The acute

S Were soni cat Car bonat
infafin@itoryDidsishins & fight ZbBOWHEHP 0T ﬁedtnmﬁWWaNHhelsﬁnp, Qﬁracterlzed by a
wel | pl ates Nunc overni ght and dried. The plates
PW@P@“%%‘@W&P mﬁt@e v/v FBS, 0.01%v/v Tween in PBS
for one hour at 37C. Test sera was serially diluted in
duplicate and probed with rat anti 30 nouse
Abirepdrted peedugly iteacqsnetic ieffoctyafeBDEBOOS ticaineass in was very favorable.

Ph ar 2{1@2%6'6}16%‘2%6 4 abgrbﬂ;f@&v%? 8}%3? ?rgsglé‘}guar,t the treatment site was

sﬂrrﬂla? k) ﬁﬁﬂr@d’ﬂéﬂ skifrafi@hhd hormabAlasficity, anedy 2y3 :ﬁsﬁ;ﬁﬂls few if any signs of
substrate (Signa) and neasurenent of OD_a

seartinomathemeiire ADRTeE{Qahousng (s Gerres Res 6128%%?39 2004).
were established in Foxnlnu mce (four tunor
sites/ nmouse) and were cured with PEPOO5 as descri bed

TabRV Balapde i ayuttdpiak-ligilertd mive ugfiak topital claetmamerapy itk rR£P005
was col | ect edqy\é’ heart puncture and_pool.ed

Tighas hsed shawe ghaf@EE 0R 9 tvas aBlerte §uth gvithort ﬁgM@a’gI a%pse a number of
dﬁ?ér!:rﬁct%lﬁgr er%% vlném B Glel [ITRtAd (HMPIR1IB@R: not required for

effectlve treatment (Ogbourne et al, supra 2004). Neutrophils are fully active in Foxnl™
mice and their importance for the anti-cancer activity of PEP005 was investigated by using
the anti-Ly-6G antibody (RB6-8C5) to deplete these cells in mice bearing LK2 tumors.
The tumors grew only marginally slower in control animals (that had received no antibody)
and animals receiving control antibody (A95-1), compared with animals given the anti-Ly-
6G (RB6-8C5) antibody.

In a separate experiment, LK2 tumors were established in control animals, animals
receiving control antibody and animals receiving anti-Ly-6G antibody. When the tumors
had reached ~14 mm?® they were treated topically with PEP005 daily for three days. Initial
chemoablation of the tumors was apparent in all groups; however, after day 25 in the anti-
Ly-6G antibody treated group tumors began to re-emerge. Data from this experiment are

also presented as a percentage of tumors relapsing in each group over time. In control
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fromnaive aninmals was taken at the sanme tine (n=3 per
group). LK2 cells were seeded in 10 triplicate

W@ 2002039021 | ) in 96 round bottom wells and werBCT/AU2006/001700
i ncubated for 2 hours at 4Cwith a 1 in 3 dilution of
the antisera (total volune 13 ul). Guinea Pig
conplenment (G bco) (final dilution 1 in 10), PEPO05
(final concentration 10/ ng/ m 1 .0r medi um (Control) was
then added with nurine neutrophils at an
effector:target ratio of 100:1 (final total volune

200 ul The pl ates were kept t 4C and spun
sgAIsH IS8 Y Hamer e B e pors PLABS PGB Alaepeq i animals that

h£a7 ﬁc%ﬁ'e d R HAYS gt " rum GHARAE SyhcAl dneh%@ms had been
ar proteln 0 erent LK2 cells was
daspias@mtﬁ amsl-Ibpg6Grapﬂbadiy (sec)bdt)wi,taamgmﬁgarasncppmlmm@ lyblapse rate to

scri is et a
8?"3%8 OB P EsERS AR FLAYES B DLy 89 SSIE e flenti-Ly-60
RIEUY QlsdeY OBREIIERIbOAY). lThe$eABAR 'subFakt MRt - neltFBPIIR! AOrrequired to
a49 2%9 2666c 2000) eoxg)ept tGhat m ng@fgcel ved two 1
piemcntarplepsetfoﬂ@alnguRﬂPé)@tSﬂ@ﬂ@lm casei n separated by 18
hours 20 prior to peritoneal |avage, and red bl ood
cells were not |lysed. Results Neutrophil recruitnent

Tegéthéri wisl theRERU0S ! tRgiedainimgils EE:E&(DIEI groeploffenimaliieas established that
UV-i nduced nuri ne s%uarm s cell carcinoma |ine,

wigsstreptestiith plagebo (ipgieasiof REF002) Agits ¢ryihema was abser}itzin all placebo-
trg%(;é& YRk ahute EIIFQC g&?tt {0 Qll 015 GUgD&ea?édt %ﬁn&n dit1OT Blvever, the peak

I'n treate | acebo (1 sopropanol gel
emhemgl di8days? aiam lapgroxnm&eibf é@‘mGmma in thermpice [ty yeqmteﬂ the anti-Ly-6G

S ARG Aol ST Ears Syt LU ppbiieBgpudent reso)

THE QUREABCIMEREAE thidt KPeirkd t@Eoﬁtﬁbﬁtefs@éﬂlﬁan@lS’ tanle PEP005-induced
sebaceous glands, as well as increased dilation of

infeahatotyossponsssel s. A nodest increase in neut r ophi |

30 nunbers was observed in the treated area. Sim |l ar

results were al so seen in the PEPOO5- treated tunor

Thk tne6tréphilt dvuditstih BoodTweRtdetdrmitiedfotieschadfithe ahitresd fgrops. The white

wi th PEPOO5 a | arge WO 2007/ 053912 AU 001700
col QoW PIAGE b BEALSD BHFS igh EG%W%@%%&%@%%@%“ with the

c%;f&t%?angﬂ?cy SAE %ss%hhﬂl}agﬁ 1&1 ang oot NHe ?@ﬁehﬁa@@%ﬁ feutrophils in

w th neutro s abundant ‘at the periphery
tlodf bltobé fell deamaticadyrérome 80 Yohalgietad fledkocwtes b 53% fadlosdngs anti-Ly-6G

| so a t this tinme i ni fication ..
Srgnngh 2 B0 Mhostncrnse PP LT ST HBmal e fpnil counts
v@?@"i’eﬁb’r‘gﬁrt‘éuﬁoﬁﬁ{ll Rvels approximately 10 to 12 days after the last antibody

injection.

Rapid relapse after PEP00S treatment of B16 tumors in CDI8 deficient mice.

Neutrophil extravasation into inflamed sites is severely impaired in CD18 deficient mice
(Schruefer et al, J Vasc Res 43:1-11, 2005; Wilson et al, supra 1993; Armaout, Immunol
Rev 114:145-180, 1990) , whereas antibody and some T-cell responses remain intact (Lee
et al, Nat Med 9:1281-1286, 2003). B16 tumors grew faster in CD18 deficient mice
compared to C57BL/6 mice, so PEP005 treatment was initiated earlier post tumor cell
implantation in the former so that tumor sizes were comparable in CD18 deficient and

C57BL/6 mice. Although 100% of B16 tumors with an average volume of =14 mm?> were
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5 wth nulti-Ilobed nuclei and red staining cytoplasm

whi ch are characteristic of neutrophils. A simlar
w@aiwes3nnf neutrophil infiltration was al so oPGEAVRIG/001700

when this experinment was repeated using C57BL/6 m ce

and B16 nel anomas (data not shown). The acute

i nfl ammatory response that foll ows PEPOO5 treat nent

was, therefore, characterizegoby a pronounced

neutrophil infiltrate. 10 As reported previously the

cosnetic effect after PEPOOS5 treatnent in was very

cured withaivee (o episroph Bt PEEGE N CS JHE6 ke, ol ihgra of  similar
51%95%%% ?ha(gﬁ& ﬁgﬁ?erﬁ%cg_ idﬁ?rrgﬁf)seﬁla%t%f {tel shihe THFDOBYreatment. An

ew if any signs'of “scarring or erythema
aoney eryépmr et affegnt aftee PEPORT fre@areobranighe area was similar in CD18

4:2833- 28 2004) . .15 Tunor. rel in . .
oG S et v Db R P Y36’ Draieehy gy n e former
atMinhfy. PEROBE tdmd a5 CPASNdcHmn ntibiwaP A0l avasscalokationowith slight

cure, without significant rel aPse, a nunber of .
redil¢rfing serm QrusasRe MjeRe Jvherenanvildhiypsaice showed gronounced reddening in

bllustrating that T-cells are not required for
a%b?%%@ﬁ%@'treatnent (Cgbourne et al, supra 2004).
Neutrophils are fully active in Foxnl nu 20 m ce and

Thepi0s SAd, SRESPHY ety mecich g iiins Seasd iocisrelapsed, and the
ir@éél‘fasp? ?1)8 Ytta( Al (Réuded _Iiﬂﬁzﬁhﬁ%ﬁoﬁ (as feduséd. SAltHo@hclﬁ}lltiple leukocyte

nor s. he tunors grew only marginally
irféravtims ican beaffecitd hy Gl Ssdafickeacy Htheserdataesuppdrtiibe view that an acute

.anti bod and anj nmals receiving.co ol .anti .

it ReEsRgTy reeS BUG RO S oG GRS A e orghe ant-tumor
cfiRBSy §Gmpewat i body. 25 In a separate experinent, LK2

tunors were established in control animals, aninmals

recei ving control antibody and aninmals receiving

nt i~ Lys nti bod the tunors had reached z14
e ﬁéi\/%\%?%“’{"? g’ﬁ%(fggx\fv)%%i cal ly with PEPOO5 daily for
NKreeBs day Smadropliaged are peszombimaFoom/ "binité entl utheses celhidypes can be
apparent_in all groups; however

: fter da | € 000 :
aeeocy Dl CoetuplTeim o FOFe Rt i oI as T EA s bra1999: Martin
ah§ Eﬁ%{cﬂ,,ceri IR 594y i3 86 XRRY MR UeRFRine@h&Ppotential contribution

presented as a percentage of tunors relapsing I n each )
t@ theugmtiovaor effews of REEO0I, thé exp@ripGmy »@5 3¢pkated using a polyclonal anti-
agigll—)/ G 080 /yglgr%eﬁoa(r)ltibody to deplete NK cells. (Tumors grew between 1.5 and 2
times faster in NK-depleted animals compared to controls). The erythema and relapse
rates were not significantly different between these groups (p=0.47). Thus NK cells did

not appear to have a significant role in preventing relapse after PEP00S treatment.

The experiment using B16 tumors was repeated in Csfin(op)/Csfm(op) (op/op) mice,
which lack functional macrophage-colony stimulating factor, and are, therefore, severely
monocytopenic (Schonlau et al, J Leukoc Biol 73:564-573, 2003). PEPO05 treatment was
able to cure, without relapse, 100% of tumors, indicating that macrophages do not have an

important role in preventing relapse following PEP005 treatment.
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-81 animals only 1/12 (8.3% tunors rel apsed, and none
of the tunors relapsed in animals that had received
W b@7o8912 ol anti body. However, in aninmals whoBEI/AU2006/001700
neutrophils had been depleted with anti-Ly-6G
anti body (see below), a significant increase in the
rel apse rate to 83% was observed (Cox regression
anal ysis p=0.005, Wald stati §|c = 7.92, for
anti-Ly-6G 5 antibody verses“tontrol antibody). These
dat a suggest that neutrophils are required to prevent

rel apse foll owi ng PEPOO5 treatnent. Together with the
Rel@@mQﬂ’EP@bﬁfé@f warsinyJa Mi®el group of aninmals was

eﬁttabl | %g?ﬁiet ¢ rbla ng?et %@e"‘ﬂ’]@ﬂ‘bd@l ﬁ@ﬁﬁl@m( 'ré'lﬁlh@@@ cells and

&° eryt he was absent in al
anfiSbdyr Iﬁaﬂxeﬁoﬁ,rﬂmhﬁnorb weregroamantSGIP raick amEM@%trQaﬁ@aWéhl PEP005

o BRI APV RADS B HEPTR AL Rt o2 e My in SCID

YeeR TOP PEPJ0S-Retod UKD tumors grown in granulocyte
ml@gwagg%fﬁnélg{]{eddﬁgﬂleﬁal s (p<o0. ooi %al red Stgude

depletedisifxrn]™ Tiee,rveitlt # aBAYa of thpS TelBing vslagfhedn éeintfaét nearly all
t but f nu
B P, R B 5RO B8 i o

wikd PE&?‘W (Cox0R Fﬁé’sﬂbﬂ afalfsis pea«:)b6 oWalchetatisticrrall.68r Gurpslapse rates in
he white

t b t nu
SQenropirol (o PEAB AN ISR BT GP6t WL ifs 1 SoDRe Forn!
m%g:alt(}g qgé/ PE%(?SE Zindu e%lnérkﬂe{n\é \Lvﬁjseﬁﬁhﬁf‘ in tﬂerlw%olﬁbﬁfésitralﬂsh €The high

age o neu rop
relpsdTaites dh | YCIY cmmncz aﬁe&cmias tthatahnti-earicotwn‘ebodm prgistion following

followi ng anti-L Oantetn?ei%/treatnent in both
PERO0Sratmmend &t dtp HPJ“ U8Vt EAtREE ani mal s. Neutrophi |

counts were restored to normal |evels approximtely
10 to 12 days after the last antibody injection.
InBagtich of M3 TNK & end HERD Qfiert PEBEGHeineartsenBI&0unor s i n

CD18 def 25 Neut t
LS LRl B g R SRR B i vi
p]{%lﬁ@uon( ﬁcﬁroliﬁﬁ%ﬁm‘ﬁﬁor?lmediatbﬁs R TReSR 43asluskd, to 23685 IL-6, KC/Groo,

son et al, supra 1993; Arnaout, |mmunol Rev
MIR4, TNl 8 IH-QEO?IRNAAhlqrremaram PRS- Eenieds byor witse ppd PEP00S-

trgaetgslcggg&iai 8%16 naznelg[g | nlts dgfjm% Ifgl?gpgw 55 rsnf)u.!z\ébsq(m @B&gas treated with
Pgﬁt)ﬂ)@s}ﬁﬁ){edr& G550 ﬁ%@feﬁ& OV B BhRNATIZCER fo3@ irltka8€ ™ TNFo and a

was Initiated earlier post tunor_ cell
~2 fold increase in IL-1B mRNA within 6 hours of treatment. Tumor tissue was separated

from surrounding skin and dermal tissue and showed a =17 fold increase in MIP-2 mRNA,
a =2 fold increase in TNFo and a ~1.5 fold increase in IL-13 mRNA within six hours of
treatment. No changes in IL-6 and KC/Grog. transcripts were detected. Thus in both skin
and tumor tissue in vivo PEP005 treatment induced MIP-2, TNFa. and to a lesser extent IL-
1B; all mediators involved in neutrophil migration and activation (Ferrante, Immunol Ser

57:417-436, 1992; Cataisson et al, J Immunol 1 74:1686-1692, 2005).

Pro-inflammatory cytokine induction in human keratinocytes, fibroblasts, neutrophils and
melanoma cells after PEP00S treatment in vitro.
To determine whether the inflammatory mediator profile induced in mice following

PEP005 treatment also applies to human cells, the induction of cytokines and chemokines
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30 inplantation in the former so that tunor sizes were
conparable in CD18 deficient and C57BL/6 m ce.

wa\Rdohossyim 100% of B16 tunors with an average vRCTUAB206/001700
z14 B8 were WO 2007/053912 PCT/ AU2006/ 001700 -82

cured with three topical applications of PEPOO5 in
C57BL/6 mce, all tunors of a simlar size treated in
CD18 deficient mice rapidly_gglapsed after the sane
PEPOOS treatnment. An acute erythema was apparent
after PEPOO5 treatnent, and the area was simlar in

o L e WP, oA IEE8 Bhuman melanom
ceﬁ'ﬂn%elO%?@ sy LRERB i v 1@u9c&?e' BE@0E Whe SnaMged for cytokines
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me{x‘%lnﬁp&%gls a@@%gVﬁFPEli@OS (’Ilta<b[tﬁli)t YTﬁkf rddnee PS5 of degteabhils at 10
| anmati on was reduce t hou mul tiple | eukocig]%s
ngn/mt ef BEPOGnisompared do éfleéebéaaswog@ln gueiist RISy as PEFO0S was a
e, dat t a -
ol R B APERNL D P U T o septoninduced o

dehdl | TRIFaL Rvéls wezélindueed 60 foldeinakdratitoones in e | pxeamyce aff 1 ng/ml
PEPO0O5. 15 The role of NK cells_and macrophages N

PERA0Ss anch dL-fuwaopetgieallyandugndeincfibroplasis gy trrtment &’1%10 ng/ml

At o T

tedfBd tdfier RERDOBdwedtthsnt. J ThusuhEPoasa@ncﬁnaB mm;tlongrg‘:%)he neutrophil

To determ ne their potenti al tribution,..to th
chepyoattragtent 1B5f% dBt gerwnqgmﬁbrcﬁﬂ%st%xﬁg}tqongm e\ﬂg famor cells, and

e 0 asialo GVL
elﬁﬁongﬁ% grogﬁét%/o‘ﬂ gg%’f%@@%%ﬂa I's. (Tunors grew
between 1.5 and 2 tinmes faster in NK-depleted aninmals
aredto confrols thema and rel apse rates
A%@Wswﬁéf Grghe O%Hflziﬁ”dl?’?f@pélwg bet ween t hese groups
REQF ?Zt) of Jéﬁ% N ©eht $itdbf infimARReRGuké dAVEtich of the vascular

stgniticant Pein preventing rel apse after PEPO0O5
ertdodwﬂllmnto prﬁﬁloﬁmumopbﬂ binging, wduﬁglsmetrgqmelge {8 gxtravasation and

e TV A0 70 oy B s e

a@Re e ReulhNGIIBTHRIIEL coflg ek oYe dEpRRAa): neest, evilhSdfmificant neutrophil
et al, JLeukoc Biol 73:564-573, 2003). PEPO005
bindemt qmmrmgaas 10 ng/ml PEP005. TNFa is known to activate vascular endothelium,

and neutrophil binding induced by TNFa. shown as a positive control (Figure 13A).

Direct anti-tumor activity of PEP005-activated neutrophils

To determine whether the neutrophils recruited to the PEP00S5 treated tumor site might
have direct anti-tumor activity, human neutrophils were co-cultured with MM96L human
melanoma cells in the presence and absence of PEP005 (10 ng/ml). Neutrophils and drug
were removed after 24 hours and the cells cultured for a further six days. In the absence of
PEP005, the neutrophils had no effect on the viability of MM96L cells. However, in the
presence of PEP005 the neutrophils were able to reduce the viability of MMO96L cells by
~50% at a neutrophil to target ratio of 3:1, and >90% at a neutrophil to target ratio of 100:1
(Figure 13B).
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able to cure, without relapse, 100% of tunors,
i ndi cating that macrophages do not have an i nportant
WO 2002/05391pr eventi ng rel apse foll owi ng PEPOOS tPEEATRIO6/001700
30 WD 2007/053912 PCT/ AU2006/ 001700 -83 Rel apse of
PEPOOS5 treated tunors in SLID mce To determ ne
whet her successful rel apse free PEPOO5 treatnent
requires B-cells and antibody _production, LK2 tunors
were grown in SCID mce and were treated w th PEPO05
and nonitored for relapse. The rel apse rate of
PEPOO5-treated LK2 tunors grown in SCID 5 m ce was
very simlar to that seen for PEPOO5-treated LK2
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prp’atmsthatrhaselbﬁ)‘sram@omm lpave pomgianH-CAACET tapidvity (Llchtensteln et al, Cell

PEPOQO5- h
R R
(STR@IE@I@SZ tipahd)aTetchi@BL 8l Piodd b@ﬁ%?ﬁr Bidc LDOM) production was not

foll owin PEPOO5 treatnent, | s aI
infvasdopk PRRPWpsencantratiots o ol ChABIs:  FES ﬁﬁ‘%’%&q%m/%%lf did not
L B I GEMBE i pmi
ofassaive akggendpebies.pr oducti on of pro-inflammatory

medi ators, RT-PCR was used to assess |IL-6, KC G oa,

MP-2, TNFa and IL-11 nRNA expression in
MR@J(QQ %uﬁfaﬁ%@ﬁn&ﬂ’lm%l@ latee fnéiiel t&EROsitilve Q@H@&bm’@ rdf@lgen species

skin. mRNA Isolated fromfull thickness nouse sk
(Reksons esl, tcecmeaxew 273PET65 195D vand Bommedipigrywhen secreted by

n%ltl‘é)gﬁli C?Ib 8 ciylt]oé?gg?g\rm cge:}_ls ({ggcm{eﬁﬁslﬁob@ gjﬂﬁgt? G%Qd 1986; Di

Ceflo tef aRtAWIN Imhunalr ANdrgs 88: 1%&0332@03:)1 €lb détemmme whether PEP005-
surroundlng ski n and, der na| tlssue and showed a
indopesd reseHeaoEyEan snepics Goridamediale ankdygoy Aclrdls éluff}‘i‘n neutrophils

wﬁﬂ 9919151%& %@\Aﬁ\@ééi EAR R ﬁh%eﬁéc aﬂf{d%ggﬁ‘éé cwIiEPdos (10 ng/ml).

ours of r eat ment anges In IL-6
Nlé(ﬂr@ma dndairsg miepd Enveee aﬂelt 2t heuts amtidle ¢alls t;xulthreﬁkfph a further six
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cells. However, in the presence of PEPOOS the neutrophils were able to reduce the

viability of MM96L cells by =50% at a neutrophil to target ratio of 3:1, and >90% at a
neutrophil to target ratio of 100:1.

Increased anti-cancer antibody levels after PEP00S treatment of tumors

Adoptively transferred anti-tumor antibodies are known to promote neutrophil-mediated
ADCC of tumor cells (Hernandez-lIlizaliturri et al, Clin Cancer Res 9:5866-5873, 2003,
Niitsu ef al, Clin Cancer Res 11:697-702, 2005; De Carlo et al, supra 2003). To determine
whether PEP005 treatment leads to increased anti-tumor antibody levels, B16 tumors
growing in C57BL/6 mice were cured with PEP005. As early as day 11 post-PEP005

treatment of 30-60 mm°> tumors, anti-cancer antibody levels were elevated, with responses
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Pro-inflammatory cytokine induction in human
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cells after PEPOOS treatnment in vitro. 30 To determ ne

whet her the inflammtory nmedi,ator profile induced in

mce following PEPOO5 treafitent al so applies to human

cells, the induction of cytokines and chei noki nes WO

2007/ 053912 PCT/ AU2006/ 001700 -84 fol | ow ng PEPOOE .
signifacanthy excestling these seen it ynisaipd @aimalethet bashiaras tymgr Qurdens at this
. human .ano cellyddsn 07383 SSESSEANE -
g tprogl.t%%rﬁ ?gDr?eile—uor'rédv%agt g&@lbygﬁgg)ofn \gﬁﬁlgélt% %tﬁi nesn{ grﬁ%lsq' Thus
PREHUBSOKEdIgEed Gule@iflcandaf thigfeatsrte atcnenase thei levelPEROOBcanker @hfibodies.
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induce neutrophil-mediated ADCC of LK2 cells in vitro in the presence of added

complement or low levels of PEP00S.
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Direct anti-tunor activity of PEPOO5-activated
neutrophils To determ ne whet her the neutrophils

WO e@rsioerl to the PEPOOS treated tunor site m BOI/AU286/001700
have direct anti-tunor activity, human neutrophils
were co-cultured with MMW6L human nelanoma cells in
t he presence and absence870f PEP0O05 (10 ng/ml).
Neutrophils and drug were renoved after 24 hours and
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the viagility of MW6L cells by 30 ~50% at a
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product i®n by h@an nedtr@phi | s Y Fi'gure 13C). At 100
ng/ m (It ot k) 5 ng/ m) PEPOO5 indyced a nodest

rel ease‘iaf-&bleferﬁi , |whi ch are neutrophil granule
prot ei ngt%t havegee@ r 8pok} e@ t £have sone
anti-camce® actjvity (Lichtenstein et |al, Cell

| munol 114 104} 116, 1988). Sol ubl e TNF-rel at ed

apopt osus |‘enduc ng Ligand (sTRAIL/Apg-2 |igand)
(Tecch|C§et al , | Bl ddd |03 38%7- @4@ 2004) production
was not i @Iuce:l at=PEPOOS concentratijons of 1-100
ng/ M. Thug PEPDOS by |itself did not 10 efficiently

i nduce fRutgoph|§ degrlanul ati on, whereas PEP0O05 was
able to § (ﬁjce g§ne®at fron of" re@ctq;ve oxygen speci es.
MWB6L h r§rre| o chIS“ aife Khow#l tlo be sensitive
to reactgv%,oxygn spdcies (Parsons €t al, Cancer
Res. 22 18783-3788, 1982) and these mediators when
secrefe by‘" 15| neugr aphi ks Gan e gytjotoxic for tunor
cel | (LY ckEenstei ng Bood: 67 657-685,| 1986; Di Carlo
et ale GBeng | mminol Alll ergy 83: 182- 903, 2003). To
det er mi i@ et her PEPQO5- i nduced reactlve oxygen
speci es Eou‘Id medi age nt| : %m EI\/BI ty, human
neut r ophgl ss werng CE-C e WI 6L cells in the
presenceuaﬁa ab<énce of PEP005 (10 ng/im ).

Neut r ophgl s2and 'ér ug were renpved after 24 hours and
the cell § c Iturﬁd Eor:a fur therysi gL

\D
—
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Induction of pro-inflammatory cytokines in hu
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20 days. In the absence of PEPOO5 the neutrophils had
no effect on the viability of MMW6L cells. However,
WO poovis3opr esence of PEPOO5 the neutrophil s werBCEHBUZ006/001700
reduce the viability of MW6L cells by z50% at a
neutrophil to target ratio of 3:1, and >90% at a
neutrophil to target ratio of 100:1. 25 Increased
anti-cancer antibody |evels gfter PEPOO5 treatmnment of
tunors Adoptively transferred anti-tunor antibodies
are known to pronote neutrophil-nediated ADCC of
tunor cells (Hernandez-l1lizaliturri et al, din Cancer
Res 9:5866-5873, 2003; BXAMELEdSa | Qin cancer Res
11: 697-702, 2 ; . t ER§3) . To
det erm ne mg?q?eenrt%%gg%z tnr%gg ﬁgﬁ?w%g&s to increased
anti-tunor antibody |levels, B16 tunors 30 growi ng in

T h%r?lg%g gp’t%gﬁg\l\ﬁ rqf% P&ﬂ)ﬁg ﬁi’l“egc?ctg%?g%ﬁm@?ﬁﬁa(ﬁ%foé éc’)t@ﬁtlaq Wility for use

) kRO AY-chiUBironval By Qh&nad eebpoitdel hor immunotherapy
°f?*£P£8§2§§e§»%é§%d7?05§912 006/ 001700

8 :
ag@ingrtforsarifHeyaimxafabisi engmpleoas te darthgr dleyelep @gtU@SGrstandmg of these

animal s that had.l arge t n I: ' -cell
obgong g der iy (E PRIl MR Goritic, Porams as o T
im%@bgt@gﬁaﬁnlg@ggﬁt_ t-test]. Thus PEPOO5-nedi ated cure

of cancer appe€ars to increase the |evels of

anti-cancer antibodies. 5 Miurine neutrophil-nedi ated

EADCC oflLlKZ, cells in vitro The data suggest that tunor
XPEHHSER! PSR owi ng PEPOOS treat ment of LK2 tumors on

FoX Mhéternith€ ehd Hnpeétyenttibel effsct d PEPOPH itieatnrent an &P 3Abeell survival
Foxnl "u m ce cannot generate significant 119G
resp8¥49&3, but they do generate | gMresponses that can

R 1‘&99%?1' CERhicANELcell BEBEDY biinGaEr affidd BPIMHEP00S (ie. is PEPOOS
degranu Ztion Via conpl emrent receptors (N el sen et al,

Eur . aclive 30rihgrtheresbansion phegeorxgiiegtor phasey). |t was t hus
sought to term t he I xnl "u mce,
whostest @5 #%ﬁb?@]#ganmg@é% %f&?%rgf"%afllts%@@%%’ woul d be
able to nediate ADCC in vitro. Anti-serumfrom such
ice was aple to reduce sigpyficantly (p=0.006,
Tﬂ%&*aw‘f@&s gfj%se??ia P-?? ‘é’%‘ie)fgk“ﬁfe?’lkiii ability of LK2 cell in
the presence of nurine neutrophils and added
conpl enent. Neither anti-seru rom Foxnl ' u mce,
DniksstestliKPEP Q@oeas inbiditapertasys Bgé{'%t ‘r\‘é&ia&‘g‘, T'ﬁ%ﬁrsl
anti-serum.f L V& ek Rtion ' df 18 Sfi-apptotaddffect 6F PEP0OS;
of ok S ?%t%‘?ggr%?%ﬁ‘t%@%ﬁnabi 11Ty of 'LK2 cell under
3§ e GavTEtHeendialdiffereneeTinahd effist of BEROGDSoin wbags eheRB T-cells; and
4? r’[eos teelgtt how PEP005 affects cytotoxicity of CD8" T-cells.

In vitro assays are used to test the effect of PEP00S5 on the cytokine withdrawal-induced
apoptosis of CD8" T-cells. Subsequently a time course of the effects of PEP005 on T-cell
apoptosis is studied as well as a comparison of the effects on T-cells derived from isolated
naive and memory CD8" T-cells. For this purpose a cytotoxicity assay using T-cell clones

and antigen loaded target cells is used.

PEP005 stored dry at -70°C weighed into 1-2 mg aliquots, reconstituted in DMSO was
used at a strength of 0.0001-10 pg/ml
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in the nouse serum (which was not heat inactivated)
was insufficient under these assay conditions to
W@ewres3oe2 t he anti-cancer activity of the neutPCpAUR®6/001700
However, when 10 ng/nl  PEPOO5 was added, anti-cancer
activity was again seen for the PEPOO5 LK2 anti-serum
20 but not the LK2 or naive serum In the absence of
PEPOO5 or added conpl ement, gone of the antisera were
able to reduce significantly the viability of LK2
;:el l's. ;I]'hgsbanti -serum from Foxnl "u mce, whose LK2
tunors had been cured by PEPQO5 treatnent, was able to
A singleideserie ift YIBBIHY SeRetsAIOMICC of LK2 cells in vitro

Ipréptogg p{/\le)sgggs/ 8f added conplenent or low | evel s of

L 53912 PCT/ AU200 00., -

CIN" gl imp PRFEGB AR B GO Ok D] &1 1o ey blood of
hee%ﬂmhﬁwgrgﬂﬂﬁgrs@ o’@e&% c\%ﬁs 0fe Qicbendelt on the PrederdteNof Anti-apoptotic

o mO00 00 00 00
cytokines such as IL2. If deprived of these, they rapidly enter apoptosis. In the assay

system used cells were cultured in the absence and presence of IL-2 with varying

concentrations of PEP00S to test the effects on apoptosis.

CDS8* T-cells were isolated by negative selection using a MACS-based system. Purified
cells were stimulated with PHA at 10 pg/ml and irradiated EBV transformed B-cells were
used to supply costimulatory signals. Cells maintained in the presence of 25 U/ml IL2
were restimulated at seven day intervals and frozen down at passage 3 in aliquots. These
were brought up from liquid nitrogen for each experiment, restimulated and used in
survival assays on day 7 to maintain a reproducible cell source. For the survival assays
cells were cultured with or without IL2 (25 U/well) at a density of 1x10%ml and treated
with 0.01 to 1 pg/ml PEP0O5 for 48 hours. The percentage of apoptotic cells was measured
by flow-cytometric detection of activated caspase-3 as a marker for apoptosis. Experifnents

were performed in triplicate.

Detection of cell proliferation by analysis of bromodeoxyuridine (BrdU) incorporation was
coupled to a survival assay. BrdU is an analog of thymidine and can be incorpofated into
DNA when cells are in the S (synthesis) phase of the cell cycle. Using fluorochrome-
conjugated antibodies recognizing BrdU-incorporated DNA epitopes, flow cytometry can
then be used to monitor the proportion of cycling cells at different time-points during a

survival assay which usually take two days.

Passage 5 (day 7 post-stimulation) CD8" T-cells isolated by Ficoll-Paque were washed
twice in RPMI 1640 and cultured in a 96-well plate at 2x10%ml, in the same way as the
survival assay set-up. Cells were either given PEP00S at 0.01 ug/ml (20 nM) or medium.
At 0, 24 hour and 48 hours from the start of each experiment, each well of cells was pulsed

with 10 pM BrdU for 2 hours at 37°C. Cells were then washed twice and resuspended in
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It I- cl, O00knt t-cl, OON mkn a Oti tn W
2007/ 053912 PCT/ AU2006/ 001700 -88 EXAMPLE 15

WPoi0g/53982 i ng | Mune response W th PEPO05 The PCT/AU2006/001700
anti-apoptotic effect of PEPOOS on effector T-cells
indicated a potential utility for use 5 of PEPOOS for
potentiating T-cell responses in vaccine responses or
i mrunot her apy agai nst tunor O_The aimof this exanple
was to further develop an ungerstanding of these
observations and determne the potential utility of

system ¢ PEPO05 T-cell i i ati
megd ipeﬁjenpq%@ce@f)ﬁpe _o%%é,@eamgﬁﬁg(ﬁ%l qt,t: 1? le ?selﬂohgementary
m&hil eg?:oﬁéspggcglgg ﬁa&#@?fgﬁégﬁl QR ohdRiBh! SEpP¥YRbry mBdium was

T-cell subset is prinarily
mafef & ahe stafyofREEH @Spdriment ahd ifREPYDE foratheisamedume ag thergell culture.

expansi qn phase effe h ?). 15 -, T .
Al B BraP - i Tk Bop gt ref R aPeRaAT g fidhsd Ot jn PBS and
| .l ¢ . .
SPEELIER 0 NS A BT B s 8D Moatesir UIO
pef -matufagturer's instructions. FACS data were analyzed using CellQuest Pro (BD

Biosciences, UK).

At the start of the CTL assay, effector CD8" T-cells were resuspended at 1x10° cells/ml in
medium (RPMI 1640 + 10% heat inactivated (HI) fetal calf serum (HIFCS)) containing
different concentrations of PEP005 diluted in RPMI 1640 with 10% HIFCS for 30 minutes
at 37°C, 5% CO, in 15 ml tubes. During the PEP005-treatment of effector cells,
lymphoblastoid cell line (LCL) target cells were labeled with 5 pCi Na’ cro, and
sensitized with latent or lytic EBV antigenic peptides dissolved in DMSO and diluted in
RPMI 1640 for 1.5 hours at 37°C, 5% COq; dilutions of DMSO solvent were used as
controls. PEP005-treated effector cells were washed once in RPMI 1640, resuspended in
RPMI + 10% HIFCS, diluted at different effector/target ratios and transferred to 96 V-well
assay plates. S1Cr-labeled, peptide sensitized target cells were washed twice with RPMI
1640, resuspended in RPMI + 10% HIFCS and transferred to effector cell-containing 96
V-well assay plates at 2500 cells/well. Target cells were also incubated with medium alone
or 1% w/v Sodium Dodecyl Sulfate (SDS) for spontaneous lysis and maximum lysis
controls. Plates were then incubated at 37°C, 5% CO, for 4 hours. After the 4 hour
incubation, plates were centrifuged at 1300 rpm for 5 minutes to pellet the cells. 100 ul
supernatant of each well was transferred to Fluorescence Activated Cell Sorting (FACS)
tubes and radioactivity measured. Percentage of specific lysis of samples using a specific

target was calculated as:

(CPMsample - CPMspontaneous ]ysis) / (CPMmaximum lysis — CPMs.pontaneous lysis) x 100

Control and test triplicate counts were meaned and compared using Student /-test.
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20 2) To investigate the efficacy and duration of the
anti-apoptotic effect of PEPOO5; 3) To test if there
w0 g00a/08891f erence in the effect of PEPOOO5 on sSPOFaU2006001700
CD8+ T-cells; and 4) To test how PEPO05 affects
cytotoxicity of CD8+ T-cells. In vitro assays are used
to test the effect of PEPOO5 on the cytokine
wi t hdrawal -i nduced 25 apop[?§Ls of CD8+ T-cells.
Subsequently a tinme course of the effects of PEPOO5 on
T-cell apoptosis is studied as well as a conparison
of the effects on T-cells derived fromisolated naive
and nmenory CD8+ T-cells. For this purpose a
cytotoxicity assay using T-cell clones and antigen

| oaded target cells is used. 30 PEPOQ5 stored dr t
One7 ot thee pigpre @ ithis stady2 W tutgsh ib fROPIPHR SEhtapLEDE T-cells was

. . ¥ 2 I _ . f . 1
BB SR, AR R0 Rinid 1 ke of sui
inthiding cpigkinesn This iesivay bete bEIRW Tytowlelrid anadisisnedy easpase-3 staining
enerated by isol ati 0 ~6el | 0. ri .
o b b8 S U S PR b B B SRR s s
usﬂ?gtoﬁi@fé‘?é}ft BRcdRtiBRESEPEROIH o Rhdsa@P P 7posbstimulation CDS' T-
cyt oki nes such as I1L2. If deprived of these, the

callapi dioreasinge congenpeiianissof PEPOAS sigfganilys redvrerds dhe percentage of
cells ul tur | a e ;
LR 5 Sl T, GRRR0 SOl GEe Pl of ot
oft Me-&hptived CIBT PRERt WS decreabiitto e métilmmmef E9%sullent REP00S at 0.01
gy negative selection using a MES ased system
ngio ivras aiged, comparerdo deAd%dn uptipaledefli% th PHA at 10 g/ n
and irradiated EBV transforned B-cells were wused to

supply costinulatory signals. Cells maintained in the
Frone sienessuli§ of 3hésntvival 2ssaygrie wassobsariedt that BEPQEY induced a small

day ipnterval s Sro d at ..passage i\n . 3
T U T R e DN
a UREC1EFFt 6XBEMUTEAL prol¥srhiicn) vteBtdtr prslifemeitlg ictlls induced by IL-2 are
survival assays onday 7 to maintain a re‘gr oduci bl e

alse indused tocendergyr apoptosis by BEPYOS yeps dyeestigated| The GRsptaining technique

TR o O o 5 P g
wefy préSiduslyr srolifeiatingedst cantohan thhe dpdpt ofirse ofthessunesal assay. The

measured by flow cytonetric detect.i of activated
Pepepisie of :gsopg)twa,cglis, thad r profifpeied %%;eﬁ%‘?ti ﬁgm-gom%?fe the total

ppo?irférg{iﬂéa dp(;leleftiroinp hd GRE®n in Figure 15 for different treatments; the non-
proliferating counterparts is shown in Figure 15D.

Levels of apoptosis of both proliferating and non-proliferating cells not treated with IL-2
remained high, around 75%. Among the cells that were treated with PEP005, the
proportion of apoptotic cells which were not proliferating (Figure 15D) and the cells which
were proliferating underwent (Figure 15C) apoptosis at similar percentages. These data
suggested that the high apoptosis in cells treated with both IL-2 and PEP005 seen in the
previous survival assays were not due to the proliferation caused by IL2 in this system

itself.

In most experiments, percentage of apoptosis in survival assays was analyzed on day 2.
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20 Detection of cell proliferation by analysis of

br onodeoxyuri di ne (BrdU) incorporation was coupled to
w@2®onsidval assay. BrdU is an anal og of thym dPCEAERI®6/001700

can be incorporated into DNA when cells are in the S

(synthesis) phase of the cell cycle. Using

fluorochrome- conjugated anti bodi es recogni zi ng

BrdU-i ncor porated DNA epitopeg,. flow cytonmetry can

then be used to nonitor the proportion of cycling

cells at different time-points during a 25 survival

assay which usually t t days. Passage 5 . .
S e Rt 5 PG R85 1P dclBte o vestire

hdo gl thE3QW R aYBhiRn¥ESdHE dffeétdd 68 PEPOBPYhn kbt the durv1val assays. In
cultured in a 96-well plate at 2x106/m, in the s

ordery toastudfiethiss iy thel susded yassast Wap. exisadpd (oo iophgrercentage of
PEPQQ5
Pg’li’ e?ﬁﬁy ngas&lge%gmgllus?ﬂ%t gv%s(e%- A arr?ﬁ%ﬁgggﬁhs 3¢ cAfis Lultured with

[[eXPREPOBNor £achibinelidn of ek | wasnsignifichstbd delayed byoz-m days. This
BrdU for 2 hours_at 37C. % gs vvere t hen washed vvi.c%h

obreyatien ifspaHacie hesewsds it o PR ER AR ORE OO the group.
-90 nmediumin the presence/ absence of |1L2 and PEP005
(hereafter called supplenmentary nediu correspondlng

Piewicul giublicatiogs rsaggestett thatethe L tactimatoSEPHA ean rineregse CD8™ T-cell

di d h h
cx o e PRtk i wutbiadiss BRI target cell
whh %k h o E[ﬁﬂgérmﬂeél@icay (R&sBIOUT Immiohbls 1 I&UE23-7, 1986). It was tested

resuspended d washed once in PBS and 5 stai ned for
lfB?EROOQrﬁdha@dtthXSeefﬁeahb’éibé)MAuSEQWgthtSH@HB?SéLPY‘P@WWtaS%aBB were used

1 ences S r d

BRSSP DR 7.0 LB I PD m epic

plis€@B TIENGRE, likds) . Dcreakiag Sd:om:éntmftlohh e)fGHLAalsstalyted EBV antigenic
effector CD8+ T-cell s _were resus

pertides /lapdednontpotapgsd i cgHs (H8BRA titgas a_r,; 1 S ﬁ%séqdl %16 effect of varying
cdarf&?ﬁ{rét‘fcﬁlts%‘f[ﬁiﬁb% beRlc r\]ffo?tlg;m staDRHIEER.) contai ni ng

erent concentratio EPOO5 diluted i n RPM
1640 with 10% HI FCS for 30 mnutes at 37C, 5% CO2 in

Pé@]lcleslotadlggsﬁﬁﬁ%tcrlgg ? &gF q?lf oo foant efiae&&&e or (gglﬁq go give optimal
sPectﬁ?c {y%%reclfecgr[glm &%T—_Jé aneinll\gg%fﬁglc%gp BQ a)&éag Qﬁ?ds gdé4€xgeﬁ’\éetllhsen31tlzatlon
PIE@eattd @DBUH’G&III clodés %Mlteﬂ&ﬁ@héroa’ytdioﬁlchp dhan antre@wd, cells, this

5% C02; dilutions of ent re ysed a .
oBesiv#lising comghe MESNGE MU GO SHhaBMéy can inorease
cy&?&&l{& g%ﬁ%m&é‘%%b-o‘bﬁ&ﬁﬁ&ﬁﬂﬂ%s] At 0.1 ng/ml peptide there was only a low

level of cytotoxicity in all conditions. Concentrations of PEP005 ranging between 2 nM

and 2 WM did not affect cytotoxicity of CD8" clones.

The data indicate that PEP005 extends the lifespan of both CD4" and CD8" activated T-
cells. The anti-apoptotic effect works on proliferating and non-proliferating cells to an
equal extent. Neither an increase nor a decrease of cytotoxic activity was detected.
Therefore, the conclusion from the in vitro work is that increased in vivo anti-tumor

activity is due to the anti-apoptotic effect of PEP005 rather than an increase in cytotoxicity.



RPM + 10% HI FCS, diluted at different effector/target
ratios and transferred to 96 V-well assay pl ates.
wGl@rosabel ed, peptide sensitized target cel | SPEEAB2006/001700
washed twice with RPM 1640, resuspended in RPM +
10% HI FCS and transferred to effector cell-containing
96 20 V-well assay plates at 2500 cells/well. Target
cell's were also incubated witdésmediumalone or 1%wyv
Sodi um Dodecyl Sulfate (SDS) for spontaneous |ysis and
naxinun1|ysis controls. Plates mere t hen i ncubated at
for 4. .hours. t ubat.i on
Thoss sediidnang 8 i ARgagiate 4 The hGafipt petriped iefels §fkeeptible t
vaedtioal ahdlenddefidationsl Ofed thaf WRLE RPécHIdall§desa@itrdRIi 19VBS understood
transferred to Fl uorescence Activated Cell Sorting
tha Alos)inpention biaeluderd all atich avariatipns, angd a8t Beptiops Ebﬁtlageéltlon also

| t:
1r\1/<\:;1§d%g gﬁc"&ﬁ@ ge éﬁs’ ?ea?{xé%@&#pﬁtlgﬁé %gil\io t%glgge %eg'%rrf%da{o%' indicated in
tHis ffcificarbnLindividuiaBy or %Il@pmiyﬁmebmgf dnylsal]s‘)orﬁblﬂﬂ[bna @f any two or

Control ,and test triplicate counts were neaned and
msEphtddSiRs Pfedtfdent t-test. WD 2007/ 053912 |
PCT/ AU2006/ 001700 -91 One of the ainms of this study
was to test if apoptosis of activated CD8+ T-cells was
i nhi bited. Activated CD8+ T-cells normally undergo
apoptosis in the absence of survival 5 inducing
cytokines. This is shown here by flow cytonetric

anal ysis of caspase-3 staining of cells in the
survival assays. The effect of PEPO0O5 on CD8+ T-cel
survival was titrated wusing different concentrations
of PEPOO5 on passage 5, day 7 post-stinulation CD8+ T-
cells. Increasing concentrations of PEPO05
significantly reduced the percentage of apoptosis of
| L-2-deprived CD8+ T-cells (Figure 14B, open bars).
Per cent age of apoptosis 10 of |L2-deprived CD8+
T-cells was decreased to a m ni mum of 19% when PEPO05
at 0.01 g/mM was used, conpared to 42.47%in
untreated cells. Fromthe results of the survival
assays, it was observed that PEPOO5 induced a snal
degree of apoptosis in CD8+ T-cells treated with IL-2
(Figures 14A and B). Since IL-2 has 15 a direct
effect on stimulating proliferation, whether
proliferating cells induced by IL-2 are al so induced
to undergo apoptosis by PEPOO5 was investigated. The
co-staining technique of BrdU and active caspase-3
allows us to trace whether apoptotic cells found on
day 2



were previously proliferating at any given tine in the
course of the survival assay. The proportion of
w@pwposoir cells that proliferated at differentCT/AU2006/001700
time-points of the total 20 proliferating popul ation
Is shown in Figure 15 for different treatnents; the
non- proliferating counterparts is shown in Figure
15D. Level s of apoptosis of boyh proliferating and
non-proliferating cells not treated with IL-2
remai ned hi gh, around 75% Anong the cells that were
treated with PEPOO5, the 25 proportion of apoptotic
cells which were not proliferating (Figure 15D) and

' were proliferating underwent (Figure
Iﬁ@@}i§¥%§¥%gF§Pat simlar percentages. These data
suggested that the high apoptosis in cells treated
with both IL-2 and PEPOO5 seen in the previous
Aoialisi et al, Jagsaydedd 8€:11793-18Lie 1098t he proliferation
caused by IL2 in this system itself. 30 In nost
experinments, percentage of apoptosis in survival
AOB8RN ST R3Y YZ8U42086la99@. WO 2007/ 053912
PCT/ AU2006/ 001700 -92 However, to assess the duration
of the anti-apoptotic effect, it was necessary to

e L e S Sk

order to study this aim the survival assay was

ext ended to day 7 rce ge of apoptosis was
Br?é‘&%reéﬂl’gfﬁinwgl@@f ﬁg?%(giﬁiéggg st ai ni ng. Apoptosis of
cells cultured with 5 IL-2, PEPOO5 or a conbination of
these was significantly del ayed by 2-3 days. This
Boitlseetvdlt ExynCel$ Res #d(0:23-32,200hose made with ot her
survival enhancing cytokines in the group. Previous
publ i cati ons suggested that the PKC activator PMA can
CanassRase aClBmmlimeEl 14:168611@02x3200i5t y under subopti nal
condi tions which include cytotoxicity towards target
cells 10 wth weak or no antigen-specificity (Russell,

I MYZACERVARP Y g tested if
(%EE’% S a{{raé%ga%%n%?#&s:g&%gﬁzgm_l gr thi s purpose,
cytotoxicity assays were used wth antigen-specific
+ T-cell clones (SY30C23, | MLO6 and SY3/2) and
nggtaingé% 3. €&y %K’@Lmec@"fg”%i? Ré=°: De¥ easi ng
concentrations of HLA-restricted EBV antigenic

peptides | oaded onto target cells were titrated and
(hodria eeelt édVloh&iddf F%c20101987ar yi ng

Ch(;‘ll et al, US Patent No. 6,056,957

Coligan et al, Current Protocols in Immunology, 1991-1997
de Boer and Roos, J. Immunol 136:3447-3454, 1986
Dengler et al, Anticancer Drugs 6:522-532, 1995

Di Carlo et al, Chem Immunol Allergy 83:182-203, 2003



15 concentrations of PEPOO5 on the cytotoxicity of

CD8+ T-cells. Peptide | oading concentration at 5 g/ ni
w@bdoomesd1unt reat ed effector cells to give optiP&Ei/AU2006/001700

specific lysis of target cells. Wien 1 g/m peptide

was used for target cell sensitization, PMA-treated

CD8+ T-cell clones exhibited higher cytotoxicity than

untreated cells, this 20 obsggyation confirms the

previously published observation that PMA can increase

cytotoxicity only under sub-optiml conditions. At 0.1

/[ L her e | ow | evel of
E%f/{gg?%gl% P{j@ublthﬁaté(m ﬁgg)n%ﬂt%oéﬁs. Concentrations of
PEPOO5 rangi ng between 2 nM and 2 Mdid not affect
cytotoxicity of CD8+ clones. 25 The data indicate that
Fetereipsnanehde AT 43edP of both CD4+ and CDBY
activated T- cells. The anti-apoptotic effect works on
proliferating and non-proliferating cells to an equa
Getieeatal, NendrieeTellaGerien S 2HS236)0977a decr ease of
cytotoxic activity was detected. Therefore, the
conclusion fromthe in vitro work is that increased in

¥ Bhathhr, Y Yy - §9- the anti-apoptotic
Gg:‘lfect of PE%%%’%OZ?%%ZJ#%%? gﬁfilggZease in
cytotoxicity. 30 WD 2007/053912 PCT/ AU2006/ 001700
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vari ations and nodifications other than those
specifically described. It is to be understood that
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-98- CLAIMS: 1. A therapeutic protocol for treating a
CEX xeCt with cancer or suspected of having cancer,

sal d protocol conprising adnministering to said subject

an angel oyl -substituted ingenane or a

pharmaceutically acceptable sal{, derivative, honolo

L-or hahssgpeutie rmspiocelnar tigatieh st Fh@fitthoc@a"i’rdors%}?é&%dg of having
caﬁ(fér,ageﬁ@_tprwc?ﬂn)c&?iﬁféﬁfé%%dﬁ’iﬂﬁsteﬁn?g{) Saflf stti€etf M WAVIRT-substituted

properti‘es: s apopt oS necrosrs,
ingempes cea pbarmapewically acdeptableddally derétativeyteinsolag pestalopthereof and

cancer. cells; (ij.) .mediates T-cell .nediated inhibjtio )
od5GEL RS By Sl bbbotc Rt 12gerd, whish CSBRe OB O SpPTR Pt dollowing
pré¥er@t i vating such T-cells; (iii) exhibits properties

of anti-cancer cell antibodies or is capable of

generating such antibodies; (iv) nediates

neutophi. Llitak i - e . cel | I

o DS S bkl e B0 R ARSI H6 oo et s

of gaver agllsng such neutrophils; wherein the anti-cancer
activity or efficacy of the conbination of the

angel oyl -substituted ingenane and agent is greater

t hansiei t hetqitbe TanmehQided HAMiib beded Qs ?

alogg? 2. %ﬁe therapeut?c prof%cof 5# gf%?%?ﬁ dﬁe??ﬂ%pﬂﬂeOf
stiudatingrobiaptitatiog so¢h Twgldnol angel ate or

pharmaceutically acceptable salt, derivative, honol og

or anal og thereof and agent results

(iii)  exhibits properties of anti-cancer cell antibodies or is capable of generating

such antibodies;

(iv)  mediates neutrophil-facilitated antibody-dependent cellular cytotoxicity of

cancer cells or is capable of generating such neutrophils;

wherein the anti-cancer activity or efficacy of the combination of the angeloyl-substituted

ingenane and agent is greater than either the angeloyl-substituted ingenane or agent alone.
2. The therapeutic protocol of Claim 1 wherein the combination of ingenol angelate or

pharmaceutically acceptable salt, derivative, homolog or analog thereof and agent results

in a combination index (CI) of less than 1 when the CI is determined using the equation:
CL=[(CH/(C1] + [(CRACx)] + [ (C)1(C)2/(C1(Crz2]

wherein (Cy); is the concentration of one of ingenol angelate or agent to produce x percent

effect of that drug alone, (C); is the concentration of one of ingenol angelate or agent to



in a conbination index (Cl) of |ess than 1 when the C
is determ ned using the equation: C [(Q1(CX)1] +

WO e@yASHPCX) 2} + [a (O i (C) 2/ (CX)1(CX) 2] wher ei PCT/&D2008/001700
is the concentration of one of ingenol angelate or
agent to produce x percent effect of that drug al one,
(Ol is the concentration of one of ingenol angel ate
or agent to WD 2007/053912 Pg§LAU2006/ 001700 -99
produce the sanme x percent effect in conbination with
(O 2 which is the other of the ingenol angel ate or

t s.a _constant wh
orfE8 o YamE ol BeRef AR cPREHER ik CCucPRGRCY the other of the
ingBablaldelat® ¥E hgtmt Y8 Qfis BeOnsRak MiRtdbs, if the rﬁo& ofF 18%enol angelate and
respectively. 3. The therapeutic protocol aim1l
agent aptivdapeaziantivibeisinmgaallyl exahgbk ar eon@xcllugeuoi 153) or 1, respectively.
angel ate or a pharnaceutically acceptable salt,
derivative, honmolog or analog thereof. 4. The

3.t herl&ié&ﬁér'aﬁelﬂfc%@t‘é@él c@fCle@hﬁl B} @v&)’ﬁé@éiﬁ 'tHb fhEéhdl BESMARE is ingenol-3-
angel ate is 1ngenol - 3- ?e at e. erapeutic

angelate 6¢ @|pherrn@eml¢ﬁ114 mﬁ@ta@ er}saﬂthéeriwg@m&o:@mgzemtce thereof.
obt ai nabl e from Euphorbi a peplus. 6. The therapeutic
protocol of Claim4 wherein the ingenol-3-angelate is

4. gendrtet terapyutic prmdcodlof Clainh 8t whergkailf. ingenol ihgelate is ingenol-3-
tger apeutic protocol of Claim1 wherein the agent is

ang@plected fromthe list given in Table 1. 8. The
therapeutic protocol of Cdaiml wherein the agent is
an anti-cancer chenotherapeutic agent. 9. The

5.t herleethtiapeygicoprotoebl of Cllimi 4rwhensire thei ingeind-ageptatd B ebtainable

Xi,c T- eII or is capable of stinulating or
ﬁoﬁ?o?/g ribf'f’gveéj)/‘f otoxic T-cells against cancer cells. 10.
The therapeutic protocol of Caim7 wherein the agent

is an anti-cancer cell antibody or is capable of
6. st i miledherapeutiserrefepdradGlam bivharein thednganol-geangelate is generated by

ch\%ﬂ Cap%lﬂ?%c n;}e’IanSThe t herapeutic protocol of Caiml10
e agent is an anti-cancer cell anti gen
vacci ne. WD 2007/ 053912 PCT/ AU2006/ 001700

7. The therapeutic protocol of Claim 1 wherein the agent is selected from the list

given in Table 1.

8. The therapeutic protocol of Claim 1 wherein the agent is an anti-cancer

chemotherapeutic agent.

9. The therapeutic protocol of Claim 7 wherein the agent is a cytotoxic T-cell or is

capable of stimulating or activating cytotoxic T-cells against cancer cells.

10.  The therapeutic protocol of Claim 7 wherein the agent is an anti-cancer cell

antibody or is capable of stimulating the generation of anti-cancer cell antibodies.

11.  The therapeutic protocol of Claim 10 wherein the agent is an anti-cancer cell

antigen vaccine.



_100 12. The therapeutic protocol of C aim 10 wherein

the agent nedi ates anti body- dependent cell ul ar
wa@ydosnsoizi ty of cancer cells. 13. The ther apeR€T/aU2006/001700

protocol of Claim 12 wherein the agent conprises

neutrophils or is capable of stinulating or

activating neutrophils. 14. The therapeutic protocol

of Caim1l wherein the subjegjgis a human. 15. The

therapeutic protocol of daiml or 14 wherein the

cancer is selected fromthe |list consisting of ABL1

120 o %" FAaR Gt ot B et L B ool RS "amtbody-

depElRRATCHSIULE cFRESEIBIGE caﬁé&@émcort ical cancer,
agnogeni ¢ nyel oi d netapl asia, al opeci a, alveolar

soft- part sarcomm, anal cancer, anglosarcona

I .
3ggsa 'théi?r?ﬁ'ca c r%‘%?mélr (f?ﬂéw Vx%%l%é'gﬂle a g ncer % %eu’trophlls or is

capatiie of Simidatived orcatiesting denabphikt em gl i oma, brain and
CNS tunors, breast cancer, CNS tunors, carcinoid
tunors, cervical cancer, childhood brain tunors,

14¢hi | "ﬂféQHQaﬁéfﬂi‘é%froto&h'Jf Mﬂldl %ﬁ%ﬁ'ﬁ{k{o st lg]@c':tl id0agd50f t

ti ssue sarcoma, chondrosarcona carcl nona
chroni c | ynphocytic | eukem a, chr onic nyeloid

l eu"lﬁ}?n‘ﬁé ﬁglil,tlr%;ﬁg{o% ﬁ,aor 1p B%g}lif tgg§%r?cer is selected from the

11sd QSﬁ@i’ﬂin@Séﬂ AMbﬂotddﬁ n6,CAIDS UBRfed Hietm! aCRkGd ROABma, acute
endocri ne cancers, en onetri al cancer, ependynnna

lyraphosytig davkesainc agute qulfgd slewkenpiamadensgy stis- prspiapie, Bilieaocortical

ca?&éé t '%%g %mn)géfg ]51 rﬁPt o@ﬁsm e%ig%emac lgﬁ\%@?@ s]p npart sarcoma, anal cancer,
angioearcamaf aplagivasmniia, ag@kcltoblagddsia-ehmgtsctas@adhsal Gell carcinoma

can r astroi ntesti nal cancers,
<Sla§5sﬁ§%1dﬁ? S3RGCRAPONEAFAILH ST PRV nEncery brAiR Strm hipyra, brain and CNS

tuRBRC Bkhst SRIcB?, CENK LHIER Sarcdfid #h8Rarvical cancer, chlldhood brain
trophobl asti c-di sease, gl ioma, gynecbdl ogical cancers

tuinersat ohitdhiood! caederg ndmldhwl keakenyia, cehildhoedk snfta tlsmeadsarcoma,

and nec at ocel | ul ar,_cancer., editar . .
ol tng, 2 BiSHoqaf RRLE, Ehvbis” Ty e o 1€l Sofronic myeloid
lelildéﬁ‘ﬁ@ R@Mréét@l”%nﬁ:é@; QialRbhgli Todel MOhphoma, dermatofibrosarcoma-

ercal cenia, hypopharynx cancer, intraocul ar

prwe arAeelesmeplasticamall-soudeell- tmapbsqluc@l cEGinem®, er!dOdmty cancers,
enﬁ&ﬁ&%ﬁl ce*n%@xg %%’gﬁ’r o mieéopﬂ e% Ly A %\5’ Pigl al clggl%aextra-hepatlc bile

S
cancer, em a, ’li'-TPau

dust naircenmyel oapcerare;ze r melehgras aketindblastby,efallopiag aube kait@r, fanconi
capce

angmid, ,.ébr@&a!}rﬁe ;:i%ga b}ggcy{erwggrg:%br ggggg ! Qan%ell Y graé?rg&?estlnal cancers,
gastrointestinal-carcinoid-tumor, genitourinary cancers, germ cell tumors, gestational-
trophoblastic-disease, glioma, gynecological cancers, hematological malignancies, hairy
cell leukemia, head and neck cancer, hepatocellular cancer, hereditary breast cancer,
histiocytosis, Hodgkin's disease, human papillomavirus, hydatidiform mole,
hypercalcemia, hypopharynx cancer, intraocular melanoma, islet cell cancer, Kaposi's
sarcoma, kidney cancer, Langerhan's-cell-histiocytosis, laryngeal cancer, leiomyosarcoma,
leukemia, li-fraumeni syndrome, lip cancer, liposarcoma, liver cancer, lung cancer,
lymphedema, lymphoma, Hodgkin's lymphoma, non-Hodgkin's lymphoma, male breast

cancer, malignant-rhabdoid-tumor-of-kidney, medulloblastoma, melanoma, merkel cell



cancer, malignant-rhabdoi d-tunor - of - ki dney,

medul | obl ast oma, nel anoma, nerkel cell WO 2007/053912
weEaN7AERID6/ 001700 -101 cancer, nesot hel i oma, PCT/AU2006/001700

nmetastatic cancer, nmouth cancer, multiple endocrine

neopl asia, nycosis fungoi des, nyel odyspl astic

syndrones, nyel oma, nyel oproliferative disorders,

nasal cancer, -nasopharyngeal j(qancer, nephrobl astoms,

neur obl ast oma, neurofi bromatosis, nijnegen breakage

syndrone, non-nel anoma skin cancer (NVSC),

on- ] -cell-lung-.cancer-(NSCLC) ., ocul ar .cancers, .
cafi Q2 BB st o TREE, Ay, g uftingf APGRREe neoplasa
mRBEIS ingdiddse apRISIYEPlastizs §RidyorAdR mhylorB & B 9ElopRARGASRS disorders,

cancer, paranasal cancer, parathyroid cancer, parotid
nagal gapcesppsepharngspl eanser mgphroblastoma, neuroblastoma, neurofibromatosis,

.. ' - NeLr r e, - S It Hint

mjgfgggrg?ﬁég%ﬁeaﬁglg?cgﬁé,g%gls d relor%:l% %f& c’:aneénI VR, s &hin-cell-lung-

can@r-€NSEhCYr seudmd camers; | abashagetil saander, soralr emdty ¢adder, oropharynx
carci noma, retinobl astom, rhabdomyosarcom,

CARGSTh PHITES A FRERAs 0 ASIOEY N FIVBTHER  RFFTy aP3PCER28 N BANCEH c @ptanasal - cancer,

paf@y2 QB car el VB BOA Belai® Z@hYer S YRR O Mincet K ig@riPﬁé}ﬁl@ﬁe:uroe:ctodermal-
smal | cell lung cancer (SCLC), small intéstine cancer,

turgerst pituiteey) eansar, potcythepiin abrac pragtate canses rare-cancers-and-associated-

. mous-cek,l -car ci nona- in S ch cancer,
QBT Gl Fh Pl bz, BB RGEE cptgpundthomson
syhdiyme] shi®anCgland lchadks] $dr@diad, -seRhnitds Sez4rh | sFHRke, skin cancer,

transitional -cell- cancer-(renal-pelvis-/-ureter), )
smpf disHolyng seneer dAREED; smalbtinfesinecenneers sofirtisaug yarsgme.espinal cord

c apliaki s I E N 0 t . cancer .
3R S 0814 850 SO S UK, it
camee,rthgiob vdricae thyroahchndéd, mmnsitiouadcell-tanceA (bladdap attinkitional-cell-

rotocal far ,treating.a subject with cancer or,
caEREne G- g FOTLAHEEHE Gkt U BB T BRIy YHgm cancer,
urGIARIAY, BBtk NardothaS AtethusS SHNCEC vagifal HFEAON RS2 R @&nstrom's-

a pharnaceutical [y acceptabl e salt, dérivative,
masrahdtadinemiaand Wmshomeof and adni nistering to said

subj ect an agent which exhibits one or nore of the

foll ow ng properties: (i) induces apoptosis, necrosis,

16senes gangrutic ytabetifot tigatdpdl @ubjest With Yaheeradr’ ®8pectddl of having
cancer_cells; (ii) nediates T-cell nediated inhibition
capfer.qiaisk profsicok epraplisipg plministering toagich Febjedt ansingenal-dtangglate or a
. i ) oo ( i L bi [ [ - .
P S8 S0P eI, BTy (o EPLRLL S RHERSH hiitcrin
to spdh eutnedt ag agent which exhibits one or more of the following properties:

(i)  induces apoptosis, necrosis, senescence, cytotoxicity and/or cell cycle arrest

of cancer cells;

(i)  mediates T-cell mediated inhibition or death of cancer cells or is capable of

stimulating or activating such T-cells;

(iii)  exhibits properties of anti-cancer cell antibodies or is capable of generating

such antibodies;



such anti bodi es; WO 2007/ 053912 PCT/ AU2006/ 001700
-102 (iv) nediates neutrophil-facilitated
wa@prao7losady2 dependent cel lular cytotoxicity of PErna®e006/001700
cells or is capable of generating such neutrophils;
wherein the anti-cancer activity or efficacy of the
conbi nation of the ingenol-3-angelate and agent is
greater than either the ingepg - 3-angel ate or agent
al one. 17. The therapeutic protocol of Caim16
wherein the agent is selected fromthe list given in
Table,1. : Ny .. 0 ai 7 . .
wner@)n eFiag Rt BN SR B BT asRadb (LTS ooty of
cangpe tlls dk9s caplabletdigeagreatind suchmetipesiilsof C ai m 17
wherein agent is a cytotoxic T-cell or is capable of
stimulating or activating cytotoxic T-cells against
] - ; - f oAb 149
R e e R SRCRBEH e RhRGh o e S angelat
angl ggend pagreatenthas titharthe inggnalPeanpeluty atdgont aibne.
anti-cancer cell antibodies. 21. The therapeutic
protocol of Claim?20 wherein the agent is an
17ant ifeaheapetie! protoaslt b EMiMALE whereid the dgeat INQNARQUELR the list
.pratocol of Caim 20 wherein the agent nedi ates
givepindablg-1. dependent cellul ar cytotoxicity of cancer
cells. 23. The therapeutic protocol of Caim22
wherein the agent conprises neutrophils or is capable
180f ditientheadpentic qrowcdl it Clagmnent whgbin she 24entThe an anti-cancer
t herapeutijc protocol of Caim 16 wherein the subject
Ch?%‘oﬁleﬁﬂﬁlﬁﬁ’.agi’%t: The therapeutic protocol of daim16
or 24 wherein the cancer is selected fromthe |ist
consi sting of ABL1 protooncogene, AIDS rel ated
19¢ andéestherapaist protaveliob rélaimad it whanEin2@ 7t @53 IyPotoxic T-cell or is

o RO ol DRSS R B

adrenocortical cancer, agnogenic nyeloid netapl asia,

al opeci a, alveolar soft-part sarcoma, anal cancer,
20.  The therapeutic protocol of Claim 17 wherein the agent is an anti-cancer cell

antibody or is capable of stimulating the generation of anti-cancer cell antibodies.

21.  The therapeutic protocol of Claim 20 wherein the agent is an anti-cancer cell

antigen vaccine.

22, The therapeutic protocol of Claim 20 wherein the agent mediates antibody-

dependent cellular cytotoxicity of cancer cells.

23.  The therapeutic protocol of Claim 22 wherein the agent comprises neutrophils or is

capable of stimulating or activating neutrophils.
24.  The therapeutic protocol of Claim 16 wherein the subject is a human.

25.  The therapeutic protocol of Claim 16 or 24 wherein the cancer is selected from the

list consisting of ABL1 protooncogene, AIDS related cancers, acoustic neuroma, acute



angi osarcoma, aplastic anem a, astrocytons,

at axi a-tel angi ectasi a, basal cell carcinoma (skin),
whb@dadsioizancer, bone cancers, bowel cancer, br&i/AUSM06/091700

glioma, brain and CNS tunors, breast cancer, CNS

tunors, carcinoid tunors, cervical cancer, chil dhood

brain tunors, childhood cancer, chil dhood |eukem a,

chi I dhood soft tissue sarcompyz. chondrosarcons,

chori ocarci noma, chronic | ynphocytic |eukem a, chronic

nyel oid |eukem a, colorectal cancers, cutaneous

T-cel L. | homa er mat of.i hrosar cona- protuber ans, .
i TR a1 B0 SR g e PR A afgnocortical
caBtil 08grioeniC aN¥eRsid  metBPIdSARAIbb&Via, GBI soRRRNNYNTI R, anal cancer,

esophageal cancer, Ewm ng's sarcoma, extra-hepatic bile
angigsarceiac aplastisy eneptpcesirocyipma, pigxigmisiangiectasia, basal cell carcinoma

o : I i.an e cel. f [ . '
L AREFSHRIE b AOLE IS R0 S L o, prin and s
tumarsc drgasig eatcei CNE stumoed, camiedd Sumors, cervical cancer, childhood brain

T L T T
chbA@BERBIAS khotlcaRARna, ILhORR _I%Bﬁ%grlkil@g}e%ﬁ mfa?n&ﬁﬁlzig d myeloid

hemat ol ogi'cal malignancies, haify eukem a,
leukethine cdolaregitler canberpat @daebus ad-edn cymphbmee diléranatofibrosarcoma-

pr Bﬁ%ﬁﬁs‘pg%?’%?’élﬁ%\lﬁhl 3@1—9&%@%@1- g'?,d ki rl]ecsarc%osrgezxi,sgﬂdocrine cancers,

enfyrpetiiabtarR s, apertly PRI EPhagan 6 ficer, BWihg@GhicBa, extra-hepatic bile
mel anoma, islet cell cancer, Kaposi's sarcoma, kidney .
dugtyprnser, VS rigBPdiaAYS -BelpRamd. stetipeblesiems,, fallgpipngubg cancer, fanconi

ce ' y r ema,.li-frau I .
R L ET M O
gasteoinestinaldcymploahiener, |ggnichoeimry Madgks, ngand yoibhfiys, gestational-

- npon-Hodgkin's | homa, |.e breast _ cancer, X ) ,
“Oﬁgg?laﬁ% Iseae B (2bsolegical eess: herpriplogiseh siaignancies, hairy

cellBbaR®, hBRS KRY 8L | canGRNhEpatoBRAL Q%h&é}me{?ditary breast cancer,
netastatic cancer, nouth cancer, nultiple endocrine

histigoptosisi a Hodglrintssi dlistasegoildmsan mpepidldyepirast i bydatidiform  mole,

ndr ones, | oma el oproliferative disorders, .
by R S, P B o Blros Bielat it S0 bager, Kaposi's
samembokildas) odRer, NabEhdnY-NBRiIOSS osid) 'wﬁﬁcaﬁhﬁ@@ kA&Ryosarcoma,

syndronme, non-nel anoma skin cancer (N .
leykspua nditfravaeni syndrgmee di sanqensdiposarcasens| hverceanser, slung cancer,

lyﬂg Rt e?’ﬁg S@%%}g%gh? ?g?rdt%%{rggs tl)é%ﬂo@fa 01?0%919[5%{%‘9 ﬁ)}nﬁpéﬁ/o%(a male breast

ovarian cancer, ncreéas

cannC eraligpartahsslald-waneef-kidnes, abddytlobldstomac afelandaratmerkel cell
| and capcer, penjil e cancer, ) ) )
cansEri PIREAP! et roetiBie cHRer. mond sanqsr multiply cadefaine, neoplasia,
myRoki¥ CHhAREE2 YR RysPlagRt > Ghyel loproliferative disord
Btbgr e- Ca%(ger S- a}ﬁegl- gsgloci at%‘erg{&‘gl&gor%ee?rg?’ Tenar el ve aisorders,
naggd cenessmeasoplerymgshl eacenmephbbladiomap seuroblastpma, neurofibromatosis,
Mj%l%tglé]n ?e%kggeogysn%?ome, non-melanoma skin cancer (NMSC), non-small-cell-lung-
cancer-(NSCLC), ocular cancers, oesophageal cancer, oral cavity cancer, oropharynx
cancer, osteosarcoma, ostomy ovarian cancer, pancreas cancer, paranasal cancer,
parathyroid cancer, parotid gland cancer, penile cancer, peripheral-neuroectodermal-
tumors, pituitary cancer, polycythemia vera, prostate cancer, rare-cancers-and-associated-
disorders, renal cell carcinoma, retinoblastoma, rhabdomyosarcoma, rothmund-thomson

syndrome, salivary gland cancer, sarcoma, schwannoma, sezary syndrome, skin cancer,



syndrone, salivary gland cancer, sarcoma, schwannona,

sezary syndrone, skin cancer, W) 2007/053912
wEANASRID6/ 001700 -104 small cell |ung cancepCY/8C085/001700

smal | intestine cancer, soft tissue sarcoma, spina

cord tunors, squanous-cell-carcinoma-(skin), stomach

cancer, synovi al sarconmm, testicular cancer, thynus

cancer, thyroid cancer, -104 -

transitional -cell-cancer-(bladder), transitional-cell-

cancer-(renal -pel vis-/-ureter), trophoblastic cancer,

T et Y T ——
tu@BRS qualbhelediBt dreinbma-(SBEY, GG IchIEr,as@deialVdaf®ma, testicular

tunor. 26. A nmethod for treatjng a subject wth cancer
capgers thypwe tcancess thieaid sencehritansitionalresll-oraeerd@lagdendr trasisitipnal-cell-

RSS2 B AR S, OB IR Y o e

urogakivgtuterdne kevomhagitenus anadengraighat esdcegnailva cancer, Waldenstrom's-
adm n{)slteri.nglF #ﬁ sai d subject an agent which exhibits
mageelghbulpsrmia gad WS BIMASwi ng properties: (i) induces
apoptosi s, necrosis, senescence, cytotoxicity and/or
cell cycle arrest of cancer cells; (ii) nediates '
26T- ceh Imethad foretiedtimgi dsulijent with daweh ookuspacted of deving @ncer, said
i apabl.e. of . stipul ating.or activatin uch .T-cell s;
mytiod FORGHFiBE dnpisiFng ek Suffis acngsiovkayptinited ngéhane or a
phafhddeatiAly Rteptsble sfaieBvaiveIRORbRI diginal_%'g Ghereof and administering
ant i bodi es; (iv) nediates neutrophil-facilitated

to spidispbigt anegeeniokich exhibits ene arynere 9% thei following nreprstes:

cells or is capable of generating such neutrophils;

wherein the anti-cancer activity or efficacy of the

confgi)nat iindudet apdystosis) getoyis; subsstndey tedtoxidigeamndne caldycle arrest

agent is greater than either the angel oyl -substituted
Ofﬁ%§§ﬁ8ﬂ§§or agent alone. 27. The nmethod of C aim 26

wherein the agent is selected fromthe list given in

Table 1. WD 2007/053912 PCT/ AU2006/ 001700 105 28.

The (bt hodedifteCTadeth 12qtisthe irdiibitiomer deplnbf cancemncells or is capable of

stitidting ¥ G8livahg TRED L AR | ©

(iif)  exhibits properties of anti-cancer cell antibodies or is capable of generating

such antibodies;

(iv)  mediates neutrophil-facilitated antibody-dependent cellular cytotoxicity of

cancer cells or is capable of generating such neutrophils;

wherein the anti-cancer activity or efficacy of the combination of the angeloyl-substituted

ingenane and agent is greater than either the angeloyl-substituted ingenane or agent alone.

27.  The method of Claim 26 wherein the agent is selected from the list given in Table
L.



agent. 29. The nmethod of C aim 27 wherein agent is a

cytotoxic T-cell or is capable of stinulating or
w@edresioing cytotoxic T-cell agai nst cancer cePCHFAUIDG/001700

The method of C aim 27 wherein the agent is an

anti-cancer cell antibody or is capable of

stinmul ating the generation of anti-cancer cell

anti bodies. 31. The nethod ofg{d ai m 30 wherein the

agent is an anti-cancer cell antigen vaccine. 32. The

met hod of Cl aim 30 wherein the agent nedi ates

ant i.Qody- depen t celluylar cytotoxicity of cancer .
28eel | %‘ﬁglogh%‘d ﬁ%’t‘ﬂoﬁ} S%eﬁ%iﬂ?ﬁv 38R AD; it pRmcely ehpmotherapeutic
age@Pri ses neutrophils or is capable of stimulating or

activating neutrophils. 34. The nethod of C aim 26
wherein the subject is a human. 35. The net hod of

Cl aiqm.2 34 ei .cancer.i s select from.the
290 el ABEELE BB 8 AEUGHLE P APt of
stiomietidp r aettwitinicytot@s Trell agsinteander RPROCYL i C

| eukem a, acute nyeloid | eukem a, adenocystic

carci nona, adrenocortical cancer, agnogenic nyeloid

30t aeasbMod HroPRRh 27 @hééﬁfﬁ' BE 23OH s RAM &ntﬁ?e[n%g{;?eglm Mody or is

cancer, angi osarcome, aplastic-anem a, astro

capabdx OBstinalaimag thetgasératiorbafzati-caatdr celhnoiitwaties. (skin),
bl adder cancer, bone cancers, bowel cancer, brain stem
glioma, brain and CNS tunors, breast cancer, CNS

31t UMD, m@B6E bNOiatn 130N PHeSein GRS AbehAk af ARG hncef BN SARRH vaccine.
brain tunors, chil dhood cancer, chil dhood | eukema,

chil dhood soft tissue sarcoma, chondrosarcomm,

20 RGBT e TR QG SRy SRR cottr
cyibiwatity dfpapbare]ls.der mat of i br osar coma- pr ot uber ans,
desnopl asti c-snal | -round-cel | -tunor, ductal carcinong,

endocrine cancers, endonetrial cancer, ependynoma,

5o _ e ; " : |
s sonnatiabat ety AR SRR E R P o o
stimpbating oc ectjvading nentedhiloma, reti nobl ast oma, fal |l opi an

tube cancer, fanconi anem a, fibrosarcom, gall
bl adder cancer, gastric cancer, gastrointestinal

34CanUek meth@Bst CRiADESHHRdh t}iéas'ilﬁieeﬂis d-Hub R ,
genitourinary cancers, germcell tunors, gestational -

35. The method of Claim 26 or 34 wherein the cancer is selected from the list
consisting of ABL1 protooncogene, AIDS related cancers, acoustic neuroma, acute
lymphocytic leukemia, acute myeloid leukemia, adenocystic carcinoma, adrenocortical
cancer, agnogenic myeloid metaplasia, alopecia, alveolar soft-part sarcoma, anal cancer,
angiosarcoma, aplastic anemia, astrocytoma, ataxia-telangiectasia, basal cell carcinoma
(skin), bladder cancer, bone cancers, bowel cancer, brain stem glioma, brain and CNS
tumors, breast cancer, CNS tumors, carcinoid tumors, cervical cancer, childhood brain
tumors, childhood cancer, childhood leukemia, childhood soft tissue sarcoma,
chondrosarcoma, choriocarcinoma, chronic lymphocytic leukemia, chronic myeloid
leukemia, colorectal cancers, cutaneous T-cell lymphoma, dermatofibrosarcoma-
protuberans, desmoplastic-small-round-cell-tumor, ductal carcinoma, endocrine cancers,

endometrial cancer, ependymoma, esophageal cancer, Ewing’s sarcoma, extra-hepatic bile



trophobl asti c-di sease, glioma, gynecol ogi cal cancers,

hemat ol ogi cal malignancies, hairy cell |eukem a, head
w@p@7/0839k2 cancer, hepatocel | ul ar cancer, her edP€EAY2006/001700

breast cancer, histiocytosis, Hodgkin's disease,

human papi |l | omavi rus, hydati di f orm nol e,

hyper cal cemi a, hypopharynx cancer, intraocul ar

mel anoma, islet cell cancer,fgposi’'s sarcona, kidney

cancer, Langerhans-cell-histiocytosis, |aryngeal

cancer Ieionyosarcona | eukem a, |i-frauneni

ndrone I p cancer,

g e, e yBrEENg, e %ﬁﬁn@aﬁﬂ@ﬁf PR cHis, fanconi

an@ﬁ’ﬁh HRERkhRoMal YoaRh %[@deﬂ'@'aﬁ‘ce?r eagtic EBREEr astrointestinal cancers,
mal I gnant - r habdoi d- t unor - of - ki diey, medul | obl ast onm,

gantediatesiing]-casincid-twadl, geoHowERrY maseAthe E@T@ma?eﬂ tumors, gestatlonal-

tati.c_canc nout h e
B 45 B8 T PRRE L B, B RO S anic, iy
ceHYRUKENRS head &lndMBecknykap ﬂ@batbealﬁﬂarvmﬁexs dretllitary breast cancer,
nasal cancer, nasopharyngeal cancer, nephrobl

t 0
higiineyioBisas tR¥Agkin® urdiFeass. onBB®) s, PapHIqmAYds, b Q@Eg’g@m mole,

Ki islet cell Kaposi'
UREEERy, AORIFAREURSBRRE AE i, cl s Kot
safeep RRipen Icamrgdemgemaals celh-hlstiycﬁasis; daryngead phiagey,igiomyosarcoma,
cancer st eosar conm, n%g? grian canc pancr

leplkgmiar Ti-BameT o HNEEoFD oo a e Ao Mg cancer

Tyl ﬁ@&n’i‘aarl?ﬁﬁ)hmﬁgnﬂoﬁ ﬁﬁ'@q phoma, non-Hodgkin's lymphoma, male breast
grl pher al - neur oect oder ma tunors, pituitary cancer,
?

capgd;ly ayalipmantarhabdeid- qynglg@fa}glénmﬁ@gdullo lastoma, melanoma, merkel cell
ca%g%rgitﬁ%%%{lglg?? %beg siz& &n%gr rg%tgﬁrc%ﬁ[:& nrnﬁﬂﬁf &lokrine neoplasia,

osaf C
miy&dsiBgoides) nﬁ@ﬂlodﬁﬂﬂﬁh@ I'S?ndlﬁﬁiels leyylogiaa mmiye(tmohferatlve disorders,

sarcomm, schwannoma, sezary_s ndrone ski.n cancer

naspla¢ANCee msqpbﬁ@neﬁq%ccéﬂce(rmpéfo lastoms, nenreblastomaa, igeqfibromatosis,
mirﬂ%entﬁrﬁﬁ& &1%% noft” 'r{@%ﬁ ?]r%r &kin CURRE INMSC), non-small-cell-lung-

carcl hona stomach ‘cancer,
ce&yaemgﬂiLGﬁrm cdneetsj oedophageahvarser, bia} mﬁsntyamu oropharynx
t hyroi d cancer, tranS| tional -cell-cancer- (bl a

cacntc%rns?stt?%ﬁ%ﬂon@el PSLORIY n Q¥FTIAR EAXTCTp AHFIELS W&? Bgranasal cancer,
péxﬁtﬂ?fb‘?@l @abdiC ﬁh‘?&ﬁ? ralardl @hkbed! p&GARC iincekl! bOAFHerANRUIRR todermal-

can urop ak I ns, ut eri ne sarconmm, uterus cancer,
ttmags, mtujtayacaneer, poljicythemimeesn, ProdtRi¢eqaseeto FaTg-cancers-and-associated-

e

sﬁﬁlﬁﬁﬁé Sslaﬁga@ %lhﬁtg enwder, s’&ft@ﬂia@tsehminr@nﬁh 3exmpy eyhdromk) ykin cancer,
accep tabl e sa deri vat | ve, honol og or anal og t hereof
sl cohh dvne, ganees d86HE) papall EBeEHHIE SaRCETapolh JSHHE sprogma, spinal cord

ﬁ%%%%@%%ﬁﬁ%@%ﬁ%%%ﬁgﬁogﬁﬁmﬁ h@a_'h@é}f symlal sarcoma, testicular

cancer, thymus cancer, thyroid cancer, transitional-cell-cancer-(bladder), transitional-cell-
cancer-(renal-pelvis-/-ureter), trophoblastic cancer, urethral cancer, urinary system cancer,
uroplakins, uterine sarcoma, uterus cancer, vaginal cancer, vulva cancet, Waldenstrom's-

macroglobulinemia and Wilms' tumor.

36. A multi-part pharmaceutical formulation having a first part comprising an ingenol
angelate or a pharmaceutically acceptable salt, derivative, homolog or analog thereof and

having a second part comprising an agent or a pharmaceutically acceptable salt thereof,



-107 said parts further optionally conprising one or

nore pharnmaceutically acceptable carriers, diluents
w@ra7os39xci pi ents wherein sai d agent exhi bi t SPOY&aU2006/001700

nore of the followng properties: (i) induces

apoptosi s, necrosis, senescence, cytotoxicity and/or

cell cycle arrest of cancer cells; (ii) nediates

T-cell nediated inhibition ofgdeath of cancer cells or

is capable of stinulating or activating such T-cells;

(iii) exhibits properties of anti-cancer cel

ti bodi es or, i s, capable of generatin such .

sai R AR ORfipRLsr R BERE SRELG B P RES AU allvpgpceptable carriers
diRBhts BRRAYrISRENEAD twit@binUdadd ag¥it0b:ibitd bile Ur mBANGLNhe following

cells or is capable of generating such neutrophils;
propestiesi n t he anti-cancer activity or efficacy of the

conmbi nation of the angel oyl -substituted ingenane and

agent is greater than either the angel oyl -substituted

I nggmane igduceg epdptediq) M crosis, senéschidelItitatoxivityCadivy icsll 0gcle arrest

an i ngenol angel ate or a pharmaceutically acceptable
ofganger Celds i vat i ve, honol og or anal og t hereof and an

agent or a pharmaceutically acceptable salt thereof

and one or nore pharmaceutically acceptable carriers,

di | ug@int s medlates T-eeXan@dietnd snhibidor ondedh df egeat cells or is capable of

exhi bits ope or re of the follow ng properties: (i)
SUWHE%H@é”éﬁBﬁF@@ﬁgalﬁé@hﬁsis, senescence, cytotoxicity

and/or cell cycle arrest of cancer cells; (ii)

medi ates T-cell nediated inhibition or death of cancer

cel 1@ior ¢xbitiapubpestiess of antirernietdel gntbodies pigtcppaple ot generating

T-cells: (iii) exhibits properties of anti-cancer cel
“1RPPH§§#és or is capable of generating WD 2007/ 053912

PCT/ AU2006/ 001700 - 108 such anti bodies; (iv)

nmedi at es neutrophil-facilitated antibody-dependent

cel | @ar Bydiaiesesirerhibcilisset aptikadytdepgpdent celiganpgotoxicity of
cahberdENELAS 'c%b?@%e%@fﬁiﬁg Bin eutrophils;

wherein the anti-cancer activity or efficacy of the combination of the angeloyl-substituted

ingenane and agent is greater than either the angeloyl-substituted ingenane or agent alone.

37. A formulation comprising an ingenol angelate or a pharmaceutically acceptable
salt, derivative, homolog or analog thereof and an agent or a pharmaceutically acceptable
salt thereof and one or more pharmaceutically acceptable carriers, diluents and/or

excipients wherein said agent exhibits one or more of the following properties:

)] induces apoptosis, necrosis, senescence, cytotoxicity and/or cell cycle arrest

of cancer cells;

(i)  mediates T-cell mediated inhibition or death of cancer cells or is capable of

stimulating or activating such T-cells;

(iii)  exhibits properties of anti-cancer cell antibodies or is capable of generating



wherein the anti-cancer activity or efficacy of the

conbi nation of the ingenane and agent is greater than
werdames3dsthe angel oyl - substituted i ngenane or apEnAU2006/001700

al one. 38. The fornulation of Claim36 or 37 wherein

t he i ngenol angelate is ingenol-3- angelate or a

phar maceutically acceptable salt, derivative, honol og

or analog thereof. 39. The fgjgul ation of O aim 38

wherei n the ingenol angelate is ingenol-3-angel ate.

40. The formul ation of Caim38 or 39 wherein the
San%ﬁﬁ%hkg;angelate i s obtainable from Euphorbia .

peplus. 21, The formulation of Caim38 or 39 wherein
the ingenol -3-angel ate is generated by cheni ca

synthetic neans. 42. The fornulation of Claim36 or 37
wher@)n tRelisgeasutiophildpeilitated prtthedysispendent aedlulappeytotoxicity of
hati: ' ' agent is an
B R PR
formul ation of Claim42 wherein the agent is a

cyt.otoxic. T-cell .or is capablge. of tinulaging or .
WRSSIR VR R e TE e ih koLl porubingon. G (g dpdepancsand agent is
grdi& tha Me@%ﬂe%g&gqu&'sﬁ@ufe% MEGRAL Br 4036t AGRAOT 1S an

anti-cancer cell antibody or is capable of

stinmul ating the generation of anti-cancer cell

R AT T

angélbie-ct aphefmaehticaip ab@pable/ RC Hevati4 € hohiBod 6F ANal Gt theRof,
of Claim45 wherein the agent nedi ates
anti body- dependent cellular cytotoxicity of cancer

39C€! e Afnuldiish SQE1TIH 38 & 1 iﬁééﬂoflz%ﬁm% f! ngéAE?—B-angelate.
agent conprises neutrophils or is”capable ~of ‘
stinmul ating or activating neutrophils. 49. Use of an ‘

i ngenol . angel.at e a arngceutically acceptable | .
a0 o e RGP S VinBraP og B WHFRTOEcL HETAR-ahbaaignis obtainable
frR8 ERph&Vbipdpar maceutical |y acceptable salt thereof in

the " manufacture of a nedicanent for the treatnent of

cancer wherein said agent exhibits one or nore of the

41f ol lﬂve\:n f‘éﬁn&%&&neé% Effin 38 or 39 wherein the ingenol-3-angelate is generated by

chemical synthetic means.

42.  The formulation of Claim 36 or 37 wherein the agent is selected from Table 1.

43.  The formulation of Claim 42 wherein the agent is an anti-cancer chemotherapeutic

agent.

44.  The formulation of Claim 42 wherein the agent is a cytotoxic T-cell or is capable of

stimulating or activating cytotoxic T-cells against cancer cells.

45.  The formulation of Claim 42 wherein the agent is an anti-cancer cell antibody or is

capable of stimulating the generation of anti-cancer cell antibodies.



(i) induces apoptosis, necrosis, senescence,

cytotoxicity and/or cell cycle arrest of cancer
w@elr®539G2 i ) nedi ates T-cell nediated inhibitiPET/AU2006/001700

death of cancer cells or is capable of stinulating or

activating such T-cells; (iii) exhibits properties of

anti-cancer cell antibodies or is capable of

generating such antibodies; 1§Py) nmedi at es

neutrophil-facilitated anti body-dependent cellul ar

cytotoxicity of cancer cells or i s capabl e of

g? Ie I§or1—81[1.1 ail%?ll Sﬁ@m DQ# \@heé el %e%ﬂle grrf :alﬁggc%ggeer cell antigen
W@@@gjoyl substituted ingenane and agent is greater
than either the angel oyl -substituted i ngenane or agent
al one. 50. Use of Caim49 wherein the ingenol
ngelate is,ingen e t
B cePRatre e S SRR, WA S so B ERARL! drfiBbly.dependen
cdlluii e9otoxWRy27QRhdep 312 PCT/ AU2006/ 001700 _110 51.
Use of C aim50 wherein the ingenol angelate is
ingenol 3-angel ate. 52. Use of Claimb50 or 51 wherein
¢ he & bl
pe |Tﬂegﬁ@§hra%5%9?h%tﬂa‘.ﬂm§’%%%‘?ﬂh§ %Q‘%Arhﬁ g?@?ﬂhes@i&ﬁﬂ@ﬁlﬁls%r is capable
of stigpadaingdrandedtimpameisopjélser at ed by chenical synthetic
nmeans. 54. Use of Claim49 wherein the agent is
selected from Table 1. 55. Use of Claim54 wherein the
4@genUsé Sfh fi&?eholc aneQhte CHE ADpIRRMARRIICAIDy &@@ibtablé@alt derivative,
Use of d ai wherein the agent is a cytoto
hamelek lor analpgtherpod bndanagent Phy phqrmgeun@plljé@qqep@b}eﬁglt thereof in the

oS 5 AL SRS B o it o

ofmbiduTdle Pllowingcppphities:of stinul ating the generation
of anti-cancer cell antibodies. 58. Use of Caimb57
wherein the agent is an anti-cancer cell antigen
vac Ck BRiuces o %ﬁg @‘SIII&E‘(SS?@ ses&ené 'Uyﬁ%oﬂi@lﬁf ghdloft 881 cycle arrest
agen medl ates an depéndent Cel
ofgdnotroells ty of cancer cells.

(i)  mediates T-cell mediated inhibition or death of cancer cells or is capable of

stimulating or activating such T-cells;

(iii)  exhibits properties of anti-cancer cell antibodies or is capable of generating

such antibodies;

(iv)  mediates neutrophil-facilitated antibody-dependent cellular cytotoxicity of

cancer cells or is capable of generating such neutrophils;

wherein the anti-cancer activity or efficacy of the combination of the angeloyl-substituted

ingenane and agent is greater than either the angeloyl-substituted ingenane or agent alone.

50. Use of Claim 49 wherein the ingenol angelate is ingenol-3-angelate or a

pharmaceutically acceptable salt, derivative, homolog or analog thereof.



60. The formulation of Caim59 wherein the agent
conprises neutrophils or is capable of stinulating or
W@earesing neut rophil s. PCT/AU2006/001700

-110 -

51. Use of Claim 50 wherein the ingenol angelate is ingenol-3-angelate.

52. Use of Claim 50 or 51 wherein the ingenol-3-angelate is obtainable from

Euphorbia peplus.

53. Use of Claim 50 or 51 wherein the ingenol-3-angelate is generated by chemical

synthetic means.,
54.  Use of Claim 49 wherein the agent is selected from Table 1.
55. Use of Claim 54 wherein the agent is an anti-cancer chemotherapeutic agent.

56.  Use of Claim 54 wherein the agent is a cytotoxic T-cell or is capable of stimulating

or activating cytotoxic T-cells against cancer cells.

57. Use of Claim 54 wherein the agent is an anti-cancer cell antibody or is capable of

stimulating the generation of anti-cancer cell antibodies.
58.  Use of Claim 57 wherein the agent is an anti-cancer cell antigen vaccine.

59.  The formulation of Claim 57 wherein the agent mediates antibody-dependent

cellular cytotoxicity of cancer cells.

60.  The formulation of Claim 59 wherein the agent comprises neutrophils or is capable

of stimulating or activating neutrophils.



