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WO 2007/ 099377 PCT/ GR2007/ 000015 1 Cancer treatnents
Field of the Invention The present invention rel ates

W eooziopisgbre conpri si ng encapsul at ed oxal i pl at PeT/&@RA007500015
nmet hods for maki ng encapsul ated oxaliplatin. The
oxaliplatin |iposone can be used for killing cancer
cells in a variety of human and ani mal mali gnanci es.
The invention also relates to |iposones conprising
oxal i platin arghrReptreatmantsi cancer drug. Background
10 | mmunot her apy, vacci nes, angi ogenesi s inhibitors,
tel omerase inhibitors, apoptosis inducers, signha

F.g|a%m$|¢ém\tv|eaﬂohherap| es, gene therapy and a nunber of
target ed_ therap |es for cancer are prom sing arsenal s

The npieREI INyROTGIAPRISS 10 lBETOTEL COTTBInGo EPERIYIRLES db@liplatin and

methis! fo¥ InhdKIRS ehdapRulatddNbLaiblagRt Tha gxa@mmewpoe@mea&aﬁhbe used for
under oes ext ensi ve | nvest nents; the fjve

killing| %{ﬁm%é cellf I 9 aPriety ofh uean o ﬂ fE%'f%Té‘Pg'e? bT%%\é'?"e“tm" also
relhtéB®o liss¥ofe®orlpriging okalidMatRisdrat Mot Uaticutcef Brigged

much in the last 25 years. Tunour heterogeneity wthin

the same individual is partly responsible for the

BacRytdii® of targeted therapies (Mklos, 2005).

erefore, classical chenothera and hor monal, . .
'mm@w@sr% (Y%?P'“E%eé’é‘ﬂ'oaﬁae%? dEFE dalemerase dnhjpitprs, apoptosis

indicé3, EigHhiatrdrRauctde tﬁé#bgie%‘ edé‘h@féﬁ?@nd@mﬁrﬁﬁ@dd’ﬂéﬂ@@ted therapies
mai nst alé treatments for e vast ngj orlt@of canc

foriFAT B tie, PO S ERalS e iadeinat CATPT Pt havengpt demonstrated

thdilNTBYés ne& @ﬁﬁlbé] Gseﬂfnng@ﬁéSérS’e*sétﬂcﬁ DROBYbEs éf@fénsﬁé lrtﬁ@stments yet,
with nanot echnol o\g%ﬂg)r oyides al ternative treatme

theofi -V 3T S 3tiVe SURH 9 8y %tmeln CRISRES (Areasty W@g, colorectal and
proSRAer Havy nthOdSHéhbé'd %JdMNZI@r Rist 280/ebhe TRt BaterogemRit fwithin the

cis hexane
Sa'pﬂsxa%%@ﬁ)paﬁty r@fpw%ﬁ?ﬁ r}?@r%wémraaﬁegusth?@ﬂ%r@ﬂ lidgs, 2005).
Thekeos, chisieal eMembierdpy Bhd hbfmohdi2thErapidie (F rBie4str énd prostate
coble A SR W GSROHE: B SRy reament for
thePadst bz rWoﬁ@ln@éﬁﬁét%htsCancer The success of

oxaliplatin lies inits ability to i nduce DNA WO

2007/ 099377 PCT/ GR2007/ 000015
However, improvement of delivery and tumour targeting of preexisting chemotherapy

drugs with nanotechnology provides alternative treatment. Oxaliplatin is an antineoplastic
agent with the molecular formula CgH,N,O4Pt and the chemical name of cis-[(1 R,2 R)-
1,2-cyclohexanediamine-N,N] [oxalato(2-)- O,0] platinum. Its chemical structure is shown

below.

NHZ

The structure of oxaliplatin

The use of oxaliplatin in cancer therapy has advanced the management of cancer, in |

particular colorectal cancer. The success of oxaliplatin lies in its ability to induce DNA
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2 damage, resulting in bul ky adducts as well as intra-

and inter-strand crosslinks (Takahara et al, 1995),
whei7adso7in its ability to i nduce apoptosis (BOUGRR@S/000015

and Vougi ouka, 2003). The platinum atom of

oxaliplatin fornms 1,2-intrastrand crosslinks betvveen

two adj acent uanosi ne resjdues bendi neg t he dou

darAggs, xewtlrzgolar VrRAAEt asovelrsy BEE- arsgtel-stiad 9@?&]*815 (Takahara

et A U8 - bUPaRbI iR itahbilt h@ihd@cél@ﬁo;ﬁwﬁé @éd{mﬂbé 8nd Vougiouka, 2003). The
di am nocycl ohexane (DACH) carri er ‘gfb%d that 1s

platiRimt 2P @F i exalipiatin  fRams ¢l L-Hiteeiran nkg etween two adjacent

gudHodthe ﬂe%ﬁiué@%hdmp the tddubleNfelRNS) aphekiniisly BIHEHEEE Soward the
proceeds b dro

sis of one or both carboxyl est
ma@'cﬁiﬁ%"%fo%ﬁ!'ﬁ afip hdse g\ ihysireal! %%m'mﬁ%cm% ER’%CH) carrier
ligPtl tRabisl Mainksamed irDiNeHirl @wofu;km m@féb‘éﬁtleérﬂf thd Iaimg Its reactlon with
intrinsic chemcal and sterijc araterl‘st CS

DNAagind ofthari masre es RFGC%&?&eB)‘ hydrotysis P BOE &'t %°fi‘ H@rbOXV'eSfer
grolupg lot Okalste0saving Bi SAGAGRatiiubImoheMddRict Br & bEvEMRd DAmH ~platinum
Francesco et al 2002‘)5 Al kal i ne. hydr ol
croasélah Freintinsis ghamichleanshstprg eharariBmRie & E%‘FE# -glgtinum adducts
apddakato? casttib@tadid Rige dadky &F adresh- @s@tari@bamm aqmtrexrevmwed in Di
nmonodent at e, i nt erne

two consecut e
Frapgsersstind 200 AlRAIRG hy A REer oG, SHERLS B denodentate

corigiex (sl P3ehin@the &ﬂﬁﬁhtedﬂk@hﬂéﬁfﬁ&cﬁhpléﬁ infoUEdsebitive steps. The
oxal i platin bound to DNA dodecaner 15

MOnARPRLBIg BHTEIeS A% (PO T CeP gt ot @aﬁ?qwustwpounds
(Jeﬂ’eaiaurﬁ lélffbﬁtZQUB) ﬁ%"&‘rys’ial]st@lcw?ésf atde)(aﬂﬁldtlﬂ bosisd td AIONA dodecamer

etween two adj ac s bendijn
duple s s peciiarire comies GReaTTR Tok hef Heea Teavati g Hgtinum atom
foriig)z01, 29h@?§(@n€ldﬂ@s§link%@wé@ﬂﬁl?pb%jac¢?{t QuiaAeging tasidiesrdnding the
i dence for e i rtance .of chirality in ne
doughfe MBI B HRRTPH AR Bl S APVATA e maial dibEor "oy STallography
pro(l?@bl r?l}u%furﬁt ?\ﬁdjencéofail}he Rﬁ)(ladrkéme I ¥ &f ,chitalitpiin enediétlgg t_hehmteractlon
advan e u al i ti associ ated w t
be"}ﬁ’eﬁﬂf’?jagﬁ%@t?@rw ?%ﬁ‘&gp‘gép'@@&%t%’%ﬁéh i ncl ude
neurotoxicity, hematol ogic toxicity and
intestinal tract, toxi

HoRtn PP A LR ERS LSRRI e aSaBe it & pigue pattem

of Slas-efactanshicty ﬁmmamuraoxlatwlhEMamlégic tmamtgcbmdagastromtestmal tract
al | ow dm ni strailono

ol TR B aeriialt A oTE D R RET 1 Pt Hausea and
vorgitihgds susbalyy bldoosrbuedtes Uddphastoxititybis! aild nellomirgy administration of
oxaftisauiebbburaten SR s8R Re R sl My bf phalpe sucn as

tubQfar he@esiexal i pl ati n. Resi stance devel ops by cl onal

expansion of a tunmor 30 cell that has an advant age

and can grow in the presence of oxaliplatin. Several
Funﬂmfmm sesiulaa resibizace (o dmeswdaliplatuemlsdmeerdebﬁrmnmeventing the

oSS b BT E Al g5 R By BB By o o
celt ltla?a‘lspaxr tarofadearsthge| aaidi camcgrowsint ties rpreseeice ubfapoxaliplatin. Several
megﬁ%n %pag avq.g)etgrq i“pioé«#sg]dh%getr)](&ainnaé\?e?oedrﬁe%t i nlaﬁgtghée ?J oxaliplatin in
tumors of patients:

1. Resistant cells have developed a mechanism to limit transport of oxaliplatin across their
cellular membrane and thus limit the intracellular levels of the drug. This is the most
important mechanism for acquisition of resistance to oxaliplatin by tumor cells. The
liposomal encapsulation of oxaliplatin described here circumvents this mechanism of
resistance to oxaliplatin because of the fusogenic lipid DPPG in the liposomally
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to oxaliplatin by tunor cells. The |iposonal
wepmapsusrati on of oxaliplatin described here PCT/GR2007/000015

circunvents this nmechanismof resistance to

oxal i pl ati n because of the fgisogenic lipid DPPGin the

posomal | y WO 2007/ 099377 PCT/ GR2007/ 000015, ' 3

encem&qjgmoa@%@atwmrmwaapm Anfl hegavsg PhH1eaRRNRaRtialiRsesige of the drug
(avérﬁge ) ﬁﬁ’@‘iﬁdt% &ﬁdl? 'pﬁg%é?fytdsE@ b{titBor, CavparRdao h@ﬂnﬂr@ells

I's avidly phagocyt ose
2. Resrsteilt celis have bigheagyals @'ﬁeluaeé%P%e Hﬁ%té”??hgﬁ@'f’sl%\?&% cgfmpounds

thatgdét%ﬂ&%&glﬂﬁandmt al | ot hi onei ns or ot her corrpounds t hat
detoxify oxaliplatin. 5 3. Resij stané cells

3. RS Eols BAVRLAVEIOPPS B1RSHET PSR PHARARISANES xallatin damage.

4. OR} irRbMHahRniA0Rsisthce RAVRI beBrf BAJPosE® th&t are connected to the
resi stance have been proposed that are connecte

signatiag of injieghPryiaber RUEIERHBPRAGtS P%PW%X&TE@QP"%?JSJPE){*\'& decision of
the P.i@ﬁ"ﬁ@@dl’%elf ﬁ)smg@bﬁ‘oﬁt@éls bhe rdesit ﬂieQ:Banﬁhfge ttf‘@tﬁé&i&&ﬁﬂw to repair

to undergo ot03|sortorea|rt %"BR'K | that
theud@ntqsé thak il Eﬂsuwﬁf@pawmtt'%@no%f 5@“9%@ 9 leyel; that can
furth& &Hb‘ﬁg@Qﬁé‘ %Eﬁétxﬁ’é‘ oPtheuhidk icne (8hrohitR oAbl pbintsh@kulting in
further change the phenotype of the tunor clone

tramﬁmﬁa‘l’th%‘ﬂﬁwﬁeﬁ‘?ﬁ@ qb@graqqus g in translocations
and ot her chronosonal aberrations). Therefore, the
devel opment of |ess toxic and nore efficj

t ,
Thagsioes, ni \ieyeloameRb OfalfiseniaG: AFoMase SHERNt cRltegpajyes to the

adriitRirkitrabt thelflecldrigi oxbligHtal ik @nagjor Eﬁﬁledgé etipaemsiopthent of such
such 15 alternatives coul d sol ve seve of the

a“%‘i‘%ﬁﬁ%ﬁ%“'@ﬁo'(‘!ﬁﬁéﬁrai‘PféP%tBSPbleﬁnsp?fs“@HB%r Ei?"@pi‘n croscopic
vesi cl es conposed of a phospholipid bilayer that are
capabl e of encapsul ating active drugs I, omal
aneﬁmngess [P ENISTASHPRIE r\ras'ﬁlsﬁ &3@99%%@ 3 Bfeg%ﬁ’PBED 8 By | &3} are capable
of %ﬁ'vtl,%l_plshlﬂﬁl‘@%iﬂ/é’ R Nspdsahell deigsP b iprontisindnarodehiclebefor drug
[

colve B sy aiy o mEBR STt Laollcotdes the THi"Lipolatin® by

SNT1AE.ONMSUHtinATRW) EOAO UGS 1Y) kdss leahi shownhitd ereduce the
argeting tunors after syste

neFd)E%P%"ﬁ'FYa%W%“?@OE’X@FYJ g eagiatrh s S pets tmost S sffe detiver
in gg@emani sms of action and resistance 25 different from
those of cisplatin. Oxaliplatin adduct |esions are
repaired by the nucleotide excision repair system

OxAMpfetinié atdrig trat 4as @@p‘eb@lﬁh oy agﬂluuy,ambcmrﬂ?-&etmel aadardsistance
redictiwve

HETLONL <R o e e

exciidr epaf §3&téhrﬁ| @B(glﬁilatm-Z@Oc&Xoxﬁédaby [gILMthmnbe(fESbﬁe'alated enzymes.
reported o have better a

eREE qucah SxEimsaing WascPrefciiecd! arala,RIT R Fisalng ool fines

in Ad®$ARBUIdadt 411 POE3)LORbIipthtinf lerscivesdsrepbited té bade better efficacy than

clsaa’un f%r Iorectaq canggrge(:t § during chemot herapy.

Cisplatin and oxaliplatin have substantial structural differences which lead to different side
effects during chemotherapy.
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WD 2007/ 099377 PCT/ GR2007/000015 4 H3NN 3 Pt C1/
NC1 The structure of cisplatin For exanple, the side
wetdoenes7of cisplatin are nephrotoxicity, periptEGRR007/000015
neuropathy, 5 ototoxicity, and severe
gastrointestinal toxicity (fo# references see MKeage
MJ: Conparative adverse effect profiles of platinum
drugs. Drug Saf 13: 228-44, 1995, Hani gan MH and
De jan RHL spl atin nephrotoxicity: nolecular
ne%%gﬁ%§q§. Cancer Ther 1, 47-61, 2003). 10 There
exi stsa~Qeed of reducing the difficulties in the
admoal st r at@lon of oxaliplatin to reduce the high
toxicity of free oxaliplatin when used in therapy, and

of .fargetin Jnours and providing efficient
Tr}ersépacﬁ?g%f)% ?'gplétghi ents with tunours resistant to

chenot herapy. Furthernore, as different drugs appear
n

SRR ORI T e —

otstbrigity, and savere @aptroihtestieal tedidilgnancy, there exists the

(TSR0 A e By e AT it s

Drogn®afn48:i p28-dHher 89y, Hahigapriideamd iDeverdjaroP: i Gisplatire thephrotoxicity:

m e e Ry, AP baT e A f83not her aspect,

oxal i pl atin and another anti cancer drug into a

TR ERR el rp AR e L LR Gt Silatin to reduce
they highi teiity iop free memlilatirp when uged ric dpsapygtard afxtaldetihgttumours and

oriing o vt R ETIRER oBBihee B SR

such | i posones. The |iposones conprise a |lipid

e_ Wy t r i onj ) . .
affotata et BORRaPER-lp LBVEHER BT Bl gt it afforon
caheeri ¢gjjs end apssbeasterf thepasiiipl atd theastabeand beatoohyof tenohalignancy,

t 0 [ I ] A
B RS e oS R g SSRIROUE i AL YT B ¥ Reneousty more
thayaoneedrugl0 genesainfa egnbingfmdheraplpe i nvention relates to
a method for formng a mcelle conprising
oxaliplatin, the nethod conprising conbining an
Thef presenty imventiumis afmerk st i golvirtd or aatdeast mitigating ¢hgse problems by

en%%%{y%ﬁg%%ﬁﬁ%@ %%ldrb%%%grg%%oelcg ngQliﬁ%t?rhaﬁd ar%txgrn;nti Xg?ncer drug

into a liposome. This increases the efficacy of the drug.

Summary of the invention

The present invention provides liposomes comprising encapsulated oxaliplatin and having
a different composition of lipids in their outer and inner membrane and methods for
making such liposomes. The liposomes comprise a lipid molecule with a negatively
charged (anionic) headgroup. The invention also provides liposomes having encapsulated
oxaliplatin and another drug and methods for making such liposomes. Further provided

are the use of such liposomes in the treatment of cancer.

In a first aspect, the invention relates to a method for forming a micelle comprising
oxaliplatin, the method comprising combining an effective amount of oxaliplatin and a

negatively charged phosphatidyl glycerol lipid with a solvent.
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In a second aspect, the invention relates to a nethod
for encapsulating oxaliplatin into a |iposone
W@ oupioysing conbi ning an oxaliplatin mcell e apCDGRRIVF/000015
to the invention with a preforned |iposone or |ipids.
51n a third aspect, the invehtion relates to a nethod
for encapsulating oxiliplatin into a |iposone
conprising the followng steps: a) formng a mcelle
In @csgepnd ianged xthiei iptestiom rddgtes doriai methgd dor eridapstiating oxaliplatin into a

oAb PEL o B P FEAEChtR B  enton i o

preefonmmhpq;soawm‘hpbdal i pl atl n mcelle wwth a prefor rred
i posonme or lipids. In a fourth aspect, the invention
relates to a mcelle conprising an effective anount of
In ex tlindpasptect) thadneentiey aelates|tp a eatiged fhersphatlatingd oxiliplatin into a
ft h aspect, the invention
I'pg&?ﬁ%&&ln? 'é"pé ﬁ1e f&%\'&r@g gtg rising an effective anmount
a)of foraihg aamceﬂevvh@nmlsmg ime;alimm’@r barodvntinieg dragfectok amount of
[ el s
x5 BB e e s by R i it o AR B
b)t he condxning said @kalm’memcemltlaa pmfhmbcbﬁposomatqr tigids.
cancer by adm nistration of the |iposonme. 20 In
anot her aspect, the invention relates to a |iposone
In @ofoprth Sspgctathes fnvertidnvelae tma noicellogaipriding ian effedtive amount of
e r ect, the
oxglﬁ})@etétn} %nocﬂi'bigg‘iﬁ{\‘@@ CPQFgléglpthpr?anE% %@g%&ﬁﬁ
ef fective anount of oxaliplatin and an antl cancer
er
In %C@ du%‘gesc-{p@re lﬁﬁe%ﬁghgglﬁgg?gt%’gﬁ oﬂ'?es aﬂgilgihitaﬁaéﬁe%ﬁve amount of
oxalipdatin yoersire the mlhet laed iawerniayermof the liposenat eampriset diferent lipids.
t ' cern
OFFEPBSiogldrind SRl REP R Voo e GRARERBY LR ARt of concer
angdenmethatioh treating @arﬂcerplms@dmmtremm theilipgscmre. ef f ecti ve
amount of cisplatin. Also provided is the use of a
| i posone having encapsulated cisplatinin the _
In gnefhar aspeast tbe inventien relaten to Adipostrae coawrigpatancgffestive amount of
EEHC y cancer and amnet hod for
onI%ﬁﬁ?%@meé?afnﬁ %g?‘r%llgnatl on therapy invol ving
adm nistration of said |iposone and gentitabine. 35 WO
7 ; taj :
I R Br. T T on eI RowReo TS PR R RS mount of
oxalrplattmearfdﬁn aicageqs@ssages different aspects of the
invention are defined in nore detail. Each aspect so

defi ned may be
The invention also provides administration schedules for the pharmaceutical formulations,

i.e. the liposomes, of the invention.

In a related further aspect, the invention concerns a combination therapy comprising.
administering an effective amount of gemcitabine and a liposome encapsulating an
effective amount of cisplatin. Also provided is the use of a liposome having encapsulated
cisplatin in the preparation of a medicament for the treatment of a human patient affected
by cancer and amethod for treating cancer, by combination therapy involving

administration of said liposome and gemcitabine.
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conbi ned with any other aspect or aspects unless

clearly indicated to the contrary. In 5 particular,
waeop7oesrur e i ndi cated as being preferred or PCT/GR2007/000015

advant ageous may be conmbined w th any other feature

or features indicated as beirgg preferred or

dvant ageous. The invention relates to a nethod for
Qﬁ@é?@g&?ﬁ%ﬂon of oxaliplatin into |iposones (
Thbqwemt invehfidre wiinbow ibpifdrtl@e)rdmhbécbﬂnithe Ifdﬂteiwing passages different

in the o ter ay

asietin ol g (EePHvE AT Gl Kt Blors o EasBaashset PR dATRge may be
combified elithe agy BEHer Hspgct arxaaslplepilsalmless tlbarlyrirtdivated to the contrary. In

onpri sin onmbi pi ng, an effective anmount of :
paRUBr. i, A oot B8 ARG et o TR agous At e combined
with @hy otrn featine drifgatdreisSadicated aebeing prefarrédhat adtantageous.

conprises a negatively charged (anionic) headgroup.

Preferably, the lipid is phosphatidyl glycerol lipid.
ThéaSnirtiber reldtes td Iaen*temmeﬁmt the etﬂbhpvermﬂtionl-b)fv\exalplatintihm liposomes

sol vepts 0 e skilled son such _as
nafiS B SRP BeLe Rt ek BB e SifRT nibtuan piaver.

be anot her suitable solvent. 20 The term oxaliplatin

ed herein.refers tg o n n . .

In 3265F Ghaeiin D Eaiart oS 18,4 Madhod 48" oM gomissily cpmensing

oxﬁrpmms thea tresthaak abmphamg rombinirte an reffactiveo amosintbf oxaliplatin and a

e dto erej B tS b ( The .
neg @ADLl o ERbratsr iRos SR TPHITC gSreaan i gt f tomprises 2
negativelycihagged(ahioaic) hesduroum Prefeedbis thellipid mosplwwyk/galygerol lipid.
charged phosphati dyl glycerol lipid or a derivative
thereof. These |ipids are characterised in that they
Preforgbiy, siee aolnegasiemdnpl (Hmweged dtieeri soivenfs keawiytothe skilled person,

su%-rhh ég ED%:zPrngytufr%tef %Q?‘fﬁ )? g g%% avl\ﬁ%éala&lﬁh?y rﬂ)%\/ér{bgher suitable

solmegfat i vel y char ged head group. The negatively charged
phosphatidyl glycerol lipid according to the
different aspects of the invention may be sel ected

Thé rtemm quﬂ@lamhtasyme@(hqméiospfﬂe& fodgraliglatic @and lany DREIR)atin analogues or

deB\ha S'f o@%ﬁ‘mg g‘%ﬁ% Sfi%’pl qggé:?ﬁe RL%Q&E}Q( al&c/)lreferred to
heglrybyertsnbramﬂﬂaﬁﬁ)e IdPyI phosphat i dyI gI ycer ol

(DOPG. In a preferred enbodi nent, the negatively

charged phosphatidyl glycerol lipid is DPPG 35 The

Thettéram oégatvklytdhargedcprospiatigyk aycenel lipids/agnording ites the invention relates

to Q %é%tjé\ll'ew éﬁh%eozﬁgfé&rsgpétﬁ glgée%lq{ F’olb%rly% géﬁ%ﬁge ?%Z%of. These lipids are
chmeg@nseaceirythehmegemnmniee phreegiatively charged (anionichheadgsoum Thus, the
o308, o ) B SORAE A by Gei el e < ne
negativelymobaliged nbeast growp. f Thes hegsiiei cbargede phmmatldxinglycerol lipid
ac@&(gﬁhg pﬂoa{h'fndl ggﬁg ﬁ:égect dithER E\%ntlﬁﬁ Ray- %QIeétga '?&%atflpalmltoyl

in the presence 0
phesphiatidyl glycerol (DPPG), dlmyristol phosphatidyl glycerol (DMPG), diaproyl

phosphatidyl glycerol (DCPG), distearoyl phosphatidyl glycerol (DSPG) or dioleyl

phosphatidyl glycerol (DOPG). In a preferred embodiment, the negatively charged
phosphatidy! glycerol lipid is DPPG.

The ethanol solution according to the invention is preferably at 20 to 40%, preferably
about 30% ethanol. The molar ratio of oxaliplatin to the negatively charged phosphatidyl
glycerol lipid is in a range of 1:1 to 1:2. Preferably, the ratio is 1:1.
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as ammoni um sul fate (10-200 mM, or Tris buffer

(10-100 mM), or sodi um Phosphate 5 buffer (10-200 m\)
w@eoog/opi76. 5- 8.0 to achi eve about 5 ng/m fi nalPCT/GR2007/000015

oxaliplatin concentration. The m xture is heated at

30- 60 degrees Celsius and incubated for 20 mn to 3h.

Under these conditions the positively-charged imno

groups on the oxaliplatin nolecule are brought with

* Thusiacaciingho onetmnbdmﬁanelagﬁthe/febwaspbatrcg‘eﬁb Fiventish, @maltplwm is mixed

W B 8 2 D Bl S5 Ear B8P Pk o & bufersuch
as raxhmbeisnt wlfsatermmelo frav), echaqasmufmrl(mg-m&ahMpl &t scswurﬂtrqqosphate

S|ng ining.an oxal i plati
oo RSBTRABEIR ' 4% SR 10 4814 PL bl o et
COIhcpqm@sm dhe Iquu::dss heateldrat 80t60 debrmeelsaustm incubated for 20 min

hod. f I N

g@vﬁfﬁqeg[{p%% %{:ﬁ(ﬁtlén% ﬁ\ ggéwgveg/ ?P&(g%cf Hﬁ?qghgtolpg? |Mq?g oxaliplatin

mcmcelir-.sarecbrcughtmvmlg lraenamncm vith d:mPegatlvelgl-me@d;l tecpbﬁiuigﬁ dhythe DPPG
oxaliplatin and a

moﬁ%%P'ﬂ%9%%gr%§§éeﬂ%%gb%§?qoi’yISOIQ‘;'F?/ESer olo lipid with a

sol vent and d) conbini ng sai d oxaliplatin mcelle with

l,i e

in 8 sBE Bl IS Ao e £14 S e Ryi¥Rae st ciaiptatin nto a
lipds'Op“(esoerprisTthga cpmbintngred dxaljptetiommicelle lacpordinguethel invéidn with a

éfﬁ&ﬁb %my&?nggg/enti on and thus, the |[|iposone of

& S nven

conpri se negatlvely and/ or
positively charged l'ipids, such as phospholi pids.

h dip th

In yﬁ@?’ef% %@gé& @oér P‘l'é/grz’l n%ula%lg%% %%o@ﬁﬁ’é’ﬁ%&leﬁ%ﬁ%%@g oxiliplatin into a
lipgshoeptamprigirioghs follovang steyss:

d t h
o) 01 SHERRY BERRRIE i s AN 16, cmpigng an fitive amount of
Oxallpﬁ@p laod phw_lglatl\ﬁlscdoﬂrgacéphospphms/pgaterdlyllip%i ywtg rmalotvent and
o) 51 OBRERKE P e PHTRIOAL hE A lebdele il
In Qﬂeh%ﬂbtvdlr}nedt afdhné rethodesthe Rtcellelie mixedowitrea pfefomuet liptisoge.

the stability or perneability of the |ipid nmenbrane,

an additional Iipophilic 30 conponent can be added
Thes ppeeformed flmSO@j@an’plllQIdS alset ds ttike ohetbodsanbdthesinvehisroandg thus, the

l|p0§5f’?1%r tﬁénnﬂ/%ntl&f I 3h p‘iejl)% ng%tﬂ/ely_r%r%% yﬂ)osﬁn%ﬁ(g%}%%iéd lipids, such

toco er ol
as plaospbolinids. ﬂ\&aﬂymhosah@pmbtcahm used in theDBAB:Nt invention. For example,

phd%'p cm’cthhrgé‘st aglﬁg%ﬂy ati dgéﬂw?é%m'@%e ysplﬂft&yl_-efggnolamme,

ph QW Wﬂﬁ@fhfw) ammnlnhﬂsblnaildvld‘@SItM AP: lysophosphatidylcholines,

oApEAS R S B, S0 0P e s

'nvem@nsﬁéﬁ%u&g/lcgnyt)qnc@mmlye oK, other pid rdemamdsarﬁmrmanmurpose of

ol e scBRII bdshfy k) U SHERE ) gy, e

conyIngnt den bpTAfded seichdppafari ewhpls,tc;hom;terryn amremithen steroid,
stedHyRRME phosphatidic acid, dicetyl phosphate, tocopherol, or lanolin extracts.

The lipids may be selected from but are not limited to DDAB, dimethyldioctadecyl
ammonium bromide; DMRIE: N-[1-(2,3-dimyristyloxy)propyl]-N,N-dimethyl-N-(2-
hydroxyethyl) ammonium bromide; DMTAP: 1,2-dimyristoyl-3-trimethylammonium
propane; DOGS: Dioctadecylamidoglycylspermine; DOTAP: N-(1-(2,3-dioleoyloxy)propyl)-
N,N,N-trimethylammonium  chloride; DOTMA: N-[1-(2,3-dioleyloxy) propyl]-n,n,n-
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DSTAP: 1, 2-di steroyl -3-trinethyl anmoni um propane. In
one enbodi nent of the invention, the oxaliplatin

wo poseses conpri se DPPG 5 chol esterol and HEPIIGR2007/000015
(hydrogenat ed soy phospahatidyl choline). Said
encapsulation intends to red8ce the adverse reactions

t.ot 0Xi,C e i thout, reduci . .
ey B Gedee i PET bl 2 PN Berimetrppaunmonium propane
DS TAfR N, 2-disterayl-drisetioydammiosienapropam@ni um sal t, such as

10 ammoni um chl ori de, ammoni um sul fate or any ot her
anmmoni um salt. The negatively charged phosphati dyl
In gbryee ezrobodimpntd of athe omdenrtgmt cmt:, hexdliphagint ipp3omaBi §d5}n|6rl’@ DPPG,

o] ce I i ch .ar
oS e SRR o St o NS Bub B aing]. S0, prcapsuiatin
intendisarto eretdnee plae madiErde trgactons hef ¢ied Icyfmdﬂstkf adtentsOMwithout reducing
ﬂ?ﬁ“k% Ly of drug 15 into the cytosol. The |iposone can
use with the nenbrane of the cell and rel ease
its contents into the |nS|de of the cell. These

T 8BS a3 B RO E RS BARTEREY elsk RiRyBE s sgonium sat, such as
ammeartiiami chigride hammiopsosafate broarydthén amsonilinosed. i pl at i n
according to the invention are capable of passing
through the cell nenbrane of the tunour cell and thus
Thieanegatiypaly coarged lphoa'spshatihy! diyceedl fiipioit aetordi#lg to the invention, which are

t stant or. dru esi.stant tunours .
us%c?érfglnﬁgth?@ g‘% R W&%‘oafen@ﬁ'i‘P ttﬁ%a}'EBW?é){B?mBW”PnPBOV'de the
adtletmiagalﬁeatIthmsrdmcefth@pafmeﬂmny of thal ¢eil membrane for delivery of drug

intﬁgﬂgeﬁ éseéll %Tﬁg ?é%?ng{ga(réﬁ Bﬁg/govﬂhgh%cer 3:? mprape &ﬁe cell and release its

coetbﬁtscnwrtbgmsrdemfrthe caly Tﬁes%piotpsmed are t@mpd@ﬂ&dgbmc Thus, because
a t,h encapsul at i
of TRLL ARIMLLAL, pfoneliS RSN e HlackifBRR, & ndfism  thp posoma
forUﬂJlatloeseleralmlaml dcesrdireg Wehha mvaiitloplane lcapablé lof passing through the
Lvely as descr.i
cof S48 R o W Sl RER 49 M ol APASHPRE, e woatment o
oxdliplatinaresistant bedrgeesistant tpowsuts. vel y- charged ami no
groups of oxaliplatin and a negativel y-char ged
phosphat e groups of the 30 phosphatidyl glycerol
Actorging, tofamothex ambbeirrBIhP@e sompeixatipt intoibe rsahyed'rpopdmb iof oxaliplatin

' wité?ﬁ%é}agilv?&-chg Eﬂgﬁc{?ﬂ%hé\qy@é% %(IIC ﬁ 8 " aeISB't)ﬁ é o\\ﬁ’\éar{/ dhlgtﬂt]e(SO 100%)

enmﬂsellatibeefﬁclehey owalnmplhaﬂruglogmdwmwrpdyttt nianufaataring.

lipid reverse mcelles are converted into |iposones

by m xing themw th pre-nade |iposones or |lipids, this
Theryetbed ffol ensapguipiion dcedrdisg dodhe inventios i basda oughe formation of

m%@@% betPe s BRMB kR Wtﬁthah?%%kwelg-ﬁh%g%ﬁﬁ é‘a &%{,}d?e ps described

wat er extrusron throu
herelinc drvetsei o¥cellps larénihgld py @Mmetatlcllmtemcno:m betgen the positively-

chd é&"ah-ﬁ ?16 d‘i@% cjﬁﬁi%ﬁf‘&?tﬂﬂg g Clﬁg%% -cﬂgr,a%é%(g%%gg%éﬁps of the

phmﬁwmﬁmmq,sfor QXWPEI{H’H’Gpdet thaii mygroptebic chains of the
phﬁpﬁ@ﬁcﬁﬁt LIpEerBRHPAd 1R HeNefhah8id dahdbn e)ﬂtug‘tentg[]f?ng oxaliplatin

molecules The oxaliplatin- phosphatidyl glycerol lipid reverse micelles are converted into
liposomes by mixing them with pre-made liposomes or lipids, this may be followed by
dialysis and extrusion through membranes, to remove the ethanol, or dilution with water,
extrusion through filters, with or without concentration with high pressure filtration. This
results in entrapping and encapsulating oxaliplatin to very high yield. The lipid composition
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conposition of the outer surface of the nanoparticle.

I n one enbodi nent of the different aspects of the
WO pooeq993on, a coating which enables the 5 |i ppGDGR2@7/000015

the invention to evade i nmune surveillance can be

added. Preferably, the coatifg is a polynmer. The

e A=Y t he st QJ -
o Nrivd o ?%@ggtdpgﬂgiﬁ%r@ﬂatrﬂt%rn r%%th %ég%@r\?ﬁ%ﬁ 2 ﬁ%ﬁu%)ftent the lipid
cofrpesitipp @6 theeadteyts eepﬁthemanopamdg conpri se such

coating. Polynmers that can be used according to the

i nvention include Tpol yet hyl ene gl ycol (PEG,
In 9oE Brthadymentiaf tes diffgreft @ pegte b/ tnednvenfipn op gbating which enables the
lipBsorh&lor tHE iR € 0 y

ng iy poly bﬁﬂﬁ'{f) %%¥%§yﬁngﬁ%&o§urg8%r¥ég §$,N6E q%‘{ggﬁ {?fegerably the
coatwsya Araifmared he moating @ﬁalbepaﬂl%deel&elrractlthmaposome stage or post-
Iandh\é"}?yétprer %rtn@@nﬁanov@mcbév'Ws”ﬁﬁ?ﬁ!ﬁ)%g&ﬁés of the invention may

oxazol I ne et hyl oxaz

COH@F"?%WP%)@)@QP'@W@WB@@I thak Calp)@leylkgﬁdr acoppdiog b rtee limentien include

po|y€Fﬁyﬁ#ﬁer oh ;ﬁfgﬁg%ﬁe%ﬂﬁ ré%ﬁylethﬂ@ll\é( dbl%lhydo%gléflloQ%rgSylene glycol,
POWBISRiERE X JWERY | wiym%mépromﬁem/drgbwphet helylnyelrdxypoopylene  oxide,

I o) o]
oIS, G BnmosP LR SRSBIIEC B oyyypyrlcone
pofilglnyig(gthyp@he@x anpl e, polymethyloxazoline, polyethyloxazoline,

po\%hﬁr%%&fwﬁmgl { i 9&%@&?@@?#@%@@% hgmRR! | H&yljngt%gcrylamlde

| ea P
pobmmeéaylwvlaﬁwahat Palyhysr mpipaimatraqrpEs, DSREIvhy@xyethylacrylate,

hy&%&&’rﬁ@ﬁh?lcmo&e hySf&b&M@ger[ﬁﬁ)sF g&gé’ﬂnilgﬁé@g(fgl ?r?q Bhglggpartamide,

or random copol yners
hyglgipicehi @ciss di Bcl oB@erred t hevopimsasent isi nvdﬁﬁG on cEan example,

disfERE\p hdsﬁﬁyﬂ‘tﬁ/leﬁhﬁﬁb@drh hang ybﬁéadé?%aﬁéedp%luthPFPCQ@t 98 to PEG-

can circul ate for extende eri od

de%\é?r‘i'z?%d‘i"§??i°dlﬂhésﬁl'r9§ﬁy’ﬁh§9@6mp’t@oI(BEG@SPEMnﬁhs polygmersn may be
empRIye8 Bk HhRpoRht£5625Y biBtk ¥r raRlidhn $8 blﬁm%l‘ém)rs and
net astases after intravenous I nject to ani mal s and
25 humans by extravasation through the conproni sed
Th ARGUbABL DRalioith RafovbAERS! GEIERRSiH the bicsehl Hf’f‘éd Wh evade
during the process of neoanglo?ene3|s vant a
immHge eHe/aHaNcHPeeAvSRERl R MeRIscon lb@dcammfwt@rf@rs@ﬂended periods in

bodyfRiY, Ofarl SediB@buleN fronfirtis8ud Npddie |Hop‘?l§rggr% and can_concentrate
nanovehicle will reach primary tunDrs and met ast

prefgrentilly dtersofid mers 2ot heloRianes aftertinfraapous Iﬂ”&e¢t@al¢9 “animals and

hurh 5P by LRESIsatioH § th8 ES MR
X [ th X’hddTﬁe fusgégl{e&rﬁ]l c li gjlbd D&%&évgiwhuﬁ@ggh?ﬂié ﬁib“egi’;e]ctlons in

its %'?é"cﬂf‘%'“ WBI9he PEqcess of Repapgiegenefis- cel | menbr ane
whereas a hi gher upt ake of the |iposomal oxaliplatin
i s also enhanc d by the avidity of tunor cells for

An RYgYRge 51he e@apﬁdﬂ%mﬁﬁﬁoe Jdegcribegain dhenpyeseat invention is that the

drugoiy upat Bsbsbet AanARNIEE 'wif ORbERY G?rghﬁiﬁ16r€°§ﬁgeﬁlef§stases by
*he i nvention, WO 2007/099377 PCT/ / 00001

preferential  extravasation through the leaky tumor vasculature and thus have an

enhanced anticancer activity. The fusogenic lipid DPPG enhances the fusion of the

nanoparticles with the tumor cell membrane whereas a higher uptake of the liposomal

oxaliplatin is also enhanced by the avidity of tumor cells for phagocytosis.

Furthermore, a ligand may be conjugated to the polymer coating of the liposomes of the

invention.
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For exanple, the Iigand may be a peptide, for exanple

an anti body. Peptides nay be inserted
woeomrisser tionally, for exanple as Pepti de- PEGPCBRR2007/000015

conj ugates. Peptides according to the invention
i nclude, but are not limted 05 those that are derived

Fof retxamphae theefigasd atdynbe argdptibe, OFZ‘)JP'eQamﬁ%aacﬁ %Hdﬂaéhg tPe[;‘cldq‘_? may be

t t | -derive
ms%ﬁ qtng?l%wﬂ%Té% ge%ggw&e% EI%P{*%‘?E&@QEEU ceyjugates. Peptides

accdrrdmg toHhe xraneetmblmm@ Btedrt ridt Ghbd t@ﬂ&ds@%ﬂ&@ére deriyed from the
of res t umor angi ogenesi s

en?&ététm té/ lrgom mZ?nﬁ?ﬁe[llé*I- gé‘%g a%d?[‘ﬁﬁeplém%é§pt§hﬂilﬁh@ert\md factor,

exa

thrombosphdirefTER)al artﬁ)IZQbrmnéril RS0/ AHINELd AEPER 4 ﬁ’f&ert a dual

E'r( L} 1 so exerting antitunor ac
%ég Mt lﬁ: g hﬁg Pfaf‘? 9 éE'HP%ng@mwax o1 example, he27-am|no-
acngmtldﬂtcmramw&@em e eRl-iedamaRHEMbRJof ér{b%%fHE‘ﬁ au]agh@a to PEG-

d ti dostati n. Endost at
OSBE R BT eyt i oo hngnlltin ol
enmulatddagmt)esaﬂermmandlogeh@%bs pféfpn&élear?ﬁﬁ&nﬁ%%, nfgenbr ane

o)

protein collagen XVIII, inhibits cell eration
and mgration and is an endogenous i nhi bltor of tunor

A pigfgited exepﬁdelsaafrdioét:manm&Méﬁé\ Itl'!r‘]é Q\Eﬂtdrg% dftgeﬂgk%%llo%o lytic fragment
ot hE BRREIBLR% s i 4 REF oL ogRementimemprane ceptetnaoliagen XVil,

endos
inhiglis ocelic pedliferatiore dr@i eﬁiéﬂﬁlbﬂt hiy i Qﬁkénﬁggﬂ&lﬂsellhﬁbtor of tumor

ancielbeRB A ShB b el Prebiar abgpcpneiing rermany reported i vitr

effeg;tagmf(gmemms is thedack aftd mgﬁialfﬂﬂrt}/@éc%ﬂﬂé}céht%n exposure to endostatm
elial nitric oxm?e %ﬁ

f dot
blo%@ol\%g})aﬂ{e\ﬁglsé 8ﬁer§ggrgla?n @Qrgt@ a%@dg‘@qslqrmthqilaljcell apoptosis
thergbyp h dshiitimgy | mglmrwslsThéﬁ&%tatm Catimutsied Reut ene;?\%%ﬁl%&latlon of
enaBRRLNRM L il ia R RRERY B L 71 S Ao
activation A XL NyS1% $r6abtanegSert 179, and
deptamyr@géatm at THEIRT - e wm@wnﬁ:oﬁgdo?y%t &ehg%oé\}lfpfseéésocnated
efare
with VﬁN@ﬁ Qchvathid ln&% gc{ SUERi ogn&éMg pioBI4Rgiangiagiepesis.i Short-term
expegurg|of egd@ﬁj)ehallé‘.elﬂe agd@BIat&Q Itlﬁ’er@ﬁ@é | ke %?{glr-t%ﬁﬁt bélge which is
. Qmai n endostatin elici
ants oo Sy oy O, ARagints (i <08l « 8ng-amine-asier pepide
corrggrangdingyto thier NHZHersmlnail deesaih ftendbstafie SNER [ $ulf 8htiangiogenic

' actl\ﬁt‘y"‘é-‘ndzﬁacij'sﬂgﬁé1 %ﬁm?norgtal ﬁ\g yt( I—ffj?qleﬁfh?%gflﬂhe% ag% I@?eagsgonsnble for zinc

properti es
bmdmgogere're}asnnﬂai don B antiPAnceBatadairtidsabmae @e&nd@(‘fjﬁunﬂ{arﬁ%pn et al,

eria
O R MU0 Bl A Y B<hef AES Rooangar o/M.nolkman
Javaepan Ky A 2Yadminiorasid bynhluhtmgae@ﬁwbﬁrréépoﬂﬂlﬂ%aé 36 @d NHQStermlnal zinc-
blndfngsdb%‘a?h l%lf% é@{t@ﬂ)r{ %G%EE%?LND fors st éﬁfth(ﬁ%g# %Rﬁ%&ﬁgmﬁgr\ﬁes 2005
ay%ﬁ@(ﬁﬁ%‘é@&nuo@t &tairns MBjLM&mm’%sDVGQ MeﬁemadRCh@nldaétatm lnduces

as B ochem Bi op
acut%'ehﬂbﬁe@f'ﬁﬁc %g’gpﬁs El‘%%%é)é@mrf[eege %os} I &I?%S Res ommun.
2005|"|\@'a1r5@%29<§$)e37@e$i>ved easily to those skilled in the
pr| or art by selection of peptide libraries for
qands able to interact specifically with peptide
P ept'@ﬁ i08pds arederived dasiinta those skil&d mpieifriof aftrlyi §88Gion of peptide
liorarRe b ENGIHRS ik B mfe"r’gct%Hé&ﬂc,%(ﬁy |’thtphe(re>tut:k-§J Cpitopes c&enved from tumor-

Attachment of the
specific antigens overexpressed at the surface of the tumour cell. Attachment of these

peptides at the end of PEG with the chemistry shown in Figure 17 gives oxaliplatin
encapsulating liposomes able to be directed to specific tumours. Table 1 diagramatically
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peptides at the end of PEGwith the chem stry shown in

Figure 17 give

w@piog/0937be directed to specific tunours.

s oxaliplatin encapsul

ating |iposones
Tabl BCT/GR2007/000015

di agramatically WO 2007/ 099377 PCT/ GR2007/ 000015 11
depicts tunmour anti gens fromlwhi ch pepti des exposed to

exter naI C

detg{%fﬁ

nmour __ant

el ey

il

fE0ur aptioensfrane uhi
defiged] asyhipepizedlieand bsed | tcaaenw bébti&i'eg

Such
BRI 2REgan
to ftey liggerpopher mdi&@d?wﬁamh
osone particle.

ell surf can be

(lher i gan

etﬂ’@f’??/ @X%Efjltﬂ éh‘? gk cell giface can be
%aﬁﬁé |fr|’(b|rd Varfd@l"n b&Stide libraries

uq:l] Bg Idﬁd]g?ﬂ% arﬁdh%gﬂ)\@lently attached
bl FEGIIBRE hiolddike iR Gs Mserted at the

ds may be

. the 5|
“P%%Cr“é%P%raC'Fr om the group consisting of transferrin,

folic acid, h

scul

ovtidee! iaseRaEn Vi

yal uronic acid, a sugar

chain such as

Otﬁ% ok e B o?%%?é%%gmqﬁg lﬁgcfggili Sq%gtﬁfﬂlnq_éw teangferrin, folic acid,
hyélnrcnlﬁf aabl ersnrgtah ch&iftsuich d@agalﬁctﬁs@bo%ambséoa %Mcbnal antibody,

B SRR, Yt apitn

scul a
tor, basnc fibroblast

ac

gr@ﬂihef&tt@ﬂ’l vﬁﬁu&ﬁléneo(hb%@ré\&th fadtof, Qb@éulmfabﬁééléﬂ molecule (VCAM-

nol ecul e

1)'p8'ﬂ?rcﬁlg‘laro?d%ﬁ§'°ﬂs I5n

P%%?ANB:%%M@&) pgg%eq &éd@ﬁ%@ aaqbgabon molecule

(PECAYR®NEN Nrg@lymgp(lﬁ(@[wbeﬁtmel by Asg-GIy-ArdP(NGR) peptide, and a Fab'

fragBRTY PLAIMGRONGA B e

wi th

oxaliplatin particles are
PEG DSPE-f ol at e

conj ugat es inserted after forrmti on of the |iposone

partl le to

In 808

dj t th
ity therigpsermal

0 tunor

LRI

C%Pgie%{gg\eir surface with

Pemmsemome aaﬁegaw@ msm&erbbmbn@ﬁ@iposbhé%ﬁde to direct the
ard 0f = o EOTR
PapBist 35 g/ R R DleRS IS (OBl Aot Rt

ovaril an cancer

ct_al,

L Eéﬁg
,:hr east

ovari an, |ung
cand®leculovari an, Koep;ge{ee indicdfion et Al , (2001 Reference
HERJNEU col ore prost ate cancer S J., et

| anon D.

FR FoI ate Rec
et ‘(’1993)

e%lteesr )Ovaeerra @P@@P@F’ 0&3&% g
’ RO g(gorecyal prostatéfan‘cjﬂr (

rKWﬁH: Iéﬁ%éla oD,
1%9914))1 DB} ,éaa% G %%

_ « ).
te 1aanrea Hrén !LMH St Sufhm 7_5 Lee J (2000),
I(ﬂ\@[ﬂ@t@ de'élgtoé i nvol Veé}c'oﬂre Lt pgr oni % 9681 93), Ross
02) chaper one) many: ccn@e@ta@rttwggens
Breast, lung,: colorectal Jprostate, * . .(2004)

lqdne}{, ‘pancreanc cancer L

Fim O3 < 'al{.?;}

(1 995) T

Breast lung cancer

| Whltesell L & Lmqmst S L

;o antigéns: MAGE)

Hsp90 (Molecular (involved in the chaperoning of (2005), Yu X. et al., (2002)
chagerone) many cancer antigens) ‘ ‘
.+ }. -+ ’Non-Hodgkin’s lymphoma, - - | Perosa’ F., et (2005),‘:
CDZO T “ automnnune dlseases_l AN WOJeleChOWSkIW et al (2005)
‘ Colorectal cancer L1uK et al , (2004)
CEA
T “,breast cahcer, NSCLC ovarlan, : Bandch etal (2006) Ito S, et al.,
TAA (Tumor—assocmtedf;‘; SR gas,mc cancer ;‘:,‘ S e (2005) ‘ ,

EpCAM

breast ovarxan CO]OI’I cancer

Osta W A et al (2004)

Table 1: Ligands
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"N on- Hodgki n's, |ynmphoma Perosa F. et:, al., (2005),
CD20 aut oi urnmuue di suses. W o0jci eebowski W, et al.,
W@ 200/6%937Col orectal cancer Liu K., et al., (200d)/GE)A7/000015
breast cancer, NSCLC ovarian; Bandic D., et al.,
(2006), Ito' S., et al. TAA (Tunor associ ated

Pepaded H?edié"d” ms(t%Qr%) @l{eng\ﬂ%ﬁsalso 3%ided e{zﬁlglﬂnd EScR@lymer, for

ovari an, cancer
exampleca EEG_;D@]Hn@rstV\mLﬂﬁ@?dt@@él&ﬁﬁo@@ﬂﬂr@%@ﬁg haRsiaHlesliBe property

to Eﬁ"%ét gtémt Jerr?cgrn ggerggg?egg h§§§$§f" G %#acg an é:%naal so be

PEG- pol yner for rrultlfunctlonallzatlon g|V| ng to the

In BAB RABJdirhb&S tlj@g%c' g(é’h fgw eﬁag‘h%%% @ﬁ a slgf llrlﬁdlhﬁ% With folic acid

over exp reSS|ng S
dirggtngd ithme raxaliplatin |l|ppmnmarmnkead itpl atarfanpdand cother) amalignant cells

olic acid directing the
°V§J§§'9ﬂeg?q$¥d'aq?f%ﬂ§tpnﬁbe{%o particles to ovarian (and ot her)

mal i gnant cells overexpressing rolatF receptors. In
53R t na a
B SR P mos e bARIRTP S afk Ad oringd iy Herzineu
llgqﬂdﬁe@lquﬂggtth@ mplam atano-paghinbes & tbreahs?;&etrﬂebrcéWSSToverexpressmg
HePBm&igr cells overexpressing Her2/neu. The |iposonal
formul ati ons of oxaliplatin according to the invention
ci rcunvent the problem of resistance to free

Thé’)‘{ﬁsjo‘s&lnglt 'fd?mglﬁall’iéﬁg do gféﬁr? @?iﬁg;‘?"%gﬁ‘ggﬁé\% circumvent the

resi st ant
Progisp! pigsistanse tafred eXQIMInmamecbby medalbée bpﬂaké of #1i BUGMH resistant

tuntdr€rot IﬁJs Tﬁéefolrhﬁlgﬁ&ﬁ?ha\{ ogéﬁﬁc?ﬁdn%g ﬁ% é%)é rﬁﬁl@@hplatm resistant

according to the i nven
tumassi the lyvogqaraalu fpéﬂlﬂlﬁmﬂstﬁfe)xahmatlrdacmrdmgitd {hledhvention BRE display a

Iow@?‘ﬁixioﬁi/ %Hff@ t 2 (}Hé‘ %E Bké@iatlb dl'r?% zn%ahp%ag@gﬂgléurpm clinical trials

vari e CI e
agaipsd & Y%HYO@f iﬂ“d én@IQﬂEOQI@S diurtheh exealisep heospmictrum of side effects of

the§lipBYoftdl %F%u%ftloﬁg( ot bﬂdiﬁ%ﬂ eﬁé %lf%r%rft%grp hgt Qaﬁtﬂ{egoq%(ﬁp@atm and

of free oxaliplatin a anism
thetr[mcg}an@g' pEentsy inte dumpk teliseintalsa Hiferenpothentidosomal formulations of
f C )
ol atg 51 ) B SRR D o
smallerll lyAg IcAngas| In braag eameerein ovaridr earser,dameead andmeck cancer, in

met@¥atit ProstaAd E8Moer aRd N 8&l R St SKiif AREShs il ggffqg?n togolgpectal and

netastatic prostate cancer and In sever al _
9as{iGAIFR'S: in addition to colorectal and gastric

cancers. 25
In one embodiment, the liposomally encapsulated oxaliplatin of the invention is able to
lower the levels of bilirubin (Figure 2) or the bone metastases (Figure 3) in treated

patients.

In another embodiment, the liposomal preparations described herein can be used after
intravenous infusion to lower the side effects of oxaliplatin, especially gastrointestinal
toxicity and of the other co-encapsulated drugs.

The liposomal preparations according to the invention can be directed preferentially to

human tumours and their metastases.
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In one enbodi nent, the |iposomally encapsul at ed
oxaliplatin of the invention is able to |ower the
wo ewelog930f bilirubin (Figure 2) or the bone nePEBEGRI@S/000015
(Figure 3) in treated patients. 30 In another
enbodi nent, the |iposomal pr eléar ations descri bed
THI.! §i B foARerDSs f iorl | JAf LSl - S
ey B e Bt R or R BE 1O HpdsBleS bt ocaioatin as
deggradisreinden yssias 8 peAicAmgntind of the ot her
co-encapsul ated drugs. The |iposomal preparations
according to the invention can be directed
In Angther asPeel the invention ralgtasntor theouses ofiadinokeine having encapsulated
oxBRIIAF B3RS maliladQRY 6093 ditaREhi @Bﬁ%otg%ééﬁugg}a‘ocaégeg hus,

in a further aspect, the inventionr
| i posone conprising oxaliplatin as described herein

ThEahvansien afsodeFRA 164 RBihod! ! t iSi iniatari
iod nvenéi on rel at estgt 0 t%hgdu@é@g?ﬁ%mlQlfggg(gecrnémh{ab\?'ﬁ'rqa administering a
PRI ARVIRG gerapsulgied) axpliiatinagearding:tonthe ifveotion ® apatient.
medi canent for the treatnment of cancer. The invention
Al so relates to a nethod of treatnent of cancer
Difiesant YOPh P FARERN Se¥rhenfeated| insbistng: chlatsctaj cancer, gastric cancer,
aRtreams Wrédst darecd! hol-ahl ' idnn L on_to
P ok Loty Nt Sl o8 K6 ler, Ui (R, Haabiing nec
ca ?EEaP'@aEat? FENERTi iRglicwploirtestisial cancssr cesppbageal aramotitelial cancer.
Prefan®lye ld featPERBS forBRFE al, Q%?fii%énc?@éti’c daHRg cancer,
in ovarian cancer, head and nec cancer, prostate
cancer, testicular, intestinal cancer, oesophageal or

Thelrlipbberhé as fi r t - i Q

o progt af - aStr e, WK ntravbifus AR Bl 5 Soddlle of 100 to
35‘?’1’%@%0 eiptabhy AdIiRisERtion Redtka ydosage ef r30Pepsme but other possible
dodagks Hré@n 0atmg@mao 2 2 / Pre :
Oyl Hr FAOROMgMA’, D88 rhdm %%‘ggg%z [l)‘lu{n’?% gﬁlg%gdlment, the

stration is at a dosage of

adm, ni. .
adfﬁﬁ?éﬁab%'s '8 gs'Rgeeyclfse Eagincyrlp iscB tor Bowagksand BUollavigchigy a one or
twoowekettes Prferably, MREntRVRAGHIRBLKY Fﬁgslct)rﬁg%rrf\kl\g&ar@t i on
o)

isin 2 to 5 cycles. Each cycle 1s eks and
is followed by a one or two weeks rest. Preferably,

In drnloeheir hTba iR SadiRrAtidnTé Ysly Qo week@r 3 hours. 20 In
anot her enbodi ment, adm nistration is very two weeks.

These adm ni stration schedul es descri bed above may
Theslesadrhigistratish whiRRiuRsaddseHidd Bbbve magidy Boxaliplatin |
ad con‘Eei ngnti on therﬁ&/ as descri bed he?er% n. Ségfsﬁﬁ v@ﬁegt %)éar“plat'n 'S

MIBISELEY 2% AGCMRNEHPT Bierary as dascribechherginhod for naki ng

m cel l es and/or |iposones conprising two anticancer
in adrﬁ%s, ox?l 'bglati N anfl anot her drug. The nethod is as

GEUEF PRRSFLHET AVENaN Tlates oremethaddonerking roellssingtardiposomes
comgrishgoties dntitandee| ddgs bk@ipﬁtiﬁpaﬁﬁ ladoﬂ@r“&'ﬂuﬁg RO hod is as
des%e'dc ﬁenrgﬁrwig"nr Ha%rlelqcé Poemraﬂ(i(r:m(ge oxgli;())lgtin Iligoos%%rg'but includes the step of

including another anticancer drug in the micelle or liposome.

Thus, in a further aspect, the invention relates to liposomes comprising encapsulated
oxaliplatin and another anticancer drug. The drugs are thus encapsulated within the same
liposome. This has the advantage that they can be delivered together to the target. It is
also possible and within the scope of the invention to include more than one other

anticancer drug in the liposome.
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30 Thus, in a further aspect, the invention relates to

| i posones conprising encapsul ated oxaliplatin and
w@p@vhexs7ant i cancer drug. The drugs are thus PCT/GR2007/000015

encapsul ated within the same |iposone. This has the

advant age that they can be del4 vered together to the

Intoaé@;ﬂﬁbodirherhtsat [BhStAwB ApfiddHcEr @r’?rﬂs Wrthmnﬂer%nt gccr%usms of action are

nvention to i nclude nore tHan one o
m%rr‘f%«t'arme Sagelipopame rreceigdo tee lW@OTb@%?fé?thte ttumour cell can
as WO
beReryetE PR tROPEdSendkht h@c%ﬁs&ﬁ?@%&cﬁﬁl asl%% e fcﬁrggelisgﬁcess.

anticancer drugs with dif
are included in the sane |iposone according to the

TheN\6eH¥ri BRticahb&r er@d Egant fb% SHRBE Foh ¢ ﬂ'ﬂ}ougg tsZL{c Ias platrmum
i ndependent nechani sns, [ eadi b
CompPHT‘g?SL@U@ée@%O'atB" TFRDOBAtBY aahmem&terdrdgsrgsm:amsb&ﬂuorouracrl
0
o sl eomsugte ey U EHTREL) i e
D'\{‘% %pr W%an%eplrub'cmawgabrmm taggetodNA v ieygs which target
to%&r@h@éé&&ﬂé’rdﬁ%%ér&ﬁw %s. ant hracycline drug

whi ch targets DNA (such "as doxorubicin and _
epi rubicin), drugs which target DNA or drugs which

In & prér6ired EAMBUBRIR! tAS @the? Hrt@;t ig %Eleﬁﬁzﬁm Efssﬂt‘n d&q%ggalxgll paclitaxel,

referred enmbodi nent , er drug 1's 'se
QGWFB%E $sphayalhine.d o gdexassiin, péfﬂh@ﬁea&l‘m SNgE"n:l gabiitabine or  5-
flusradedun@inedoxor ubi cin, irrinot ecan, SN— 38, _ _
gencti tabine or 5- fl uorodeoxyurr di ne 15 By including
the two drugs in the sane |iposone, is possible to

By uﬁsﬁroﬁhd tBr‘é&Wo RS iRkheE R lighs Ehuet n?g‘r%m% Fom adlroH/%r U3se of each

er ed al one. The two dr
drugﬁﬁ]g pigach r?é‘r‘ﬁtb"’radnﬂ'ﬁ'ﬁ?r?‘h@@ﬁﬁ e 'Mﬂ dr Udammyeadt(m afsynergistic
mahbiémn Utusqﬁédrrrwg friord @RAgSicdfe ﬁjrh&ﬁ’tcgll with IGW%[{]&L effects.

preferred enbodi nent, cisplatin and oxal
coencapsul ated into the 20 sane |i posone

in aotigaprlefertedl erhBUgimen) igiAdtR &r'rHTBF(al&ﬂtrr é’r%ncc}eﬁgapsulated into the
ached srnultaneously by both, crspla

Sa”&?&t’?s&”éﬁ PANoPARicles  THwsethestame imaricsiiicanibe attached simultaneously
by (hsmphrcﬁématlrﬁlérw, ox@ﬁ‘ﬁslétm oxhei Lide "é@t’éﬁt‘%a/o‘fo@ﬁbl 29) r?etp‘hrotoxrcrty,

er ent side effects of osona crsp

neyr %tSﬁ‘ﬁ'tyol WF%%(VO'FE'Q% ptey Slifferght fromy BTeefﬁlﬂ% ffecisfof liposomal cisplatin
(hemmtrllwg)d:attbﬂcrwl) eThé Stiedbfidds %ﬂfoxértp%int he ﬁrk;é* edufﬁ:réﬂteﬁ&% the side

atin (neuropa

effe%f ,T%fl lppggpmal:%ﬁ)ilgétlg APepEpRRthys Thps, thtsan‘@atqurwgll can be targeted

wrth red e le@sid éwb nﬂebaﬁumme&tﬁad@n@t R &ﬁfMléoesm?Ott administered

BRI R TR seat SR deloed oo RgIARSD, et ol most

protpzrbnbalabry tergeh at diffgeint @elli BERE&NhE eddg?r?rfggéﬁecﬁteéf raLébﬁ"nbrnatron of

istration o{ nbi nati on o
d'ff%%@ags‘t?Fa?%"&PﬁH'a er‘?e'rbﬁt?esiamﬁo'é%%mﬁaﬁ@geﬁs tit ;@@Q&Jblbl o uee lower
dosagss fomﬂtramntipsﬁrg@q/ ig 01y éi/btdatgnbm&o‘érﬁﬁtb‘)cﬁé}toira’dﬁof t'Og drugs. More

i q ng t he t oxi ci t){ the dru
partﬁ:}ﬂ%rlg Q)g lo errng H dosage of oxaliplatin the rnventors have found that the side
effect of neurotoxicity may be limited whilst by lowering the dosage of cisplatin the side-
effect of myelotoxicity may be limited. As a result, there is improvement of the profile of
neurotoxicity and myelotoxicity of the administered liposomal oxaliplatin and liposomal
cisplatin, respectively, whereas at the same time it is possible to incur the same or a
higher damage to the tumours after systemic administration. Thus, the combination of

cisplatin and oxaliplatin into the same liposome allows the administration of each of the
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30 particularly, by Iowering the dosage of oxaliplatin

the inventors have found that the side effect of
woewroesxicity may be |imted whilst by | oweriPQI/GR2007/000015

dosage of cisplatin the side- effect of myelotoxicity

may be limted. As a result, kshere is inproverrent of

[ nd el ity of the

selcinflt 3 b2y Bbood SHA helibh RS PR PGt e inosdmal crugs
are eyl aorenminisizedct i vel vy, vvher eas at the same tinme it

is possible to incur the sane or a 35 higher damage to

the tunours after system c adm nistration. Thus, the
In canrabheraembedigtent, cihspllmsomaﬂylobrma;a$ulqubdtmxahplltlm dfhthe mventlon is

BT U o O o

oxplipi@tin pivkes as Qndmla’cm(ﬂscﬂetscmbml intiier metHoes of the lm‘/émleh SSurprlsmgly,
th@fnvbi8rd IHM l?e{t Lﬂl%% lgwgrv f lc{r;%{aeol); ?ég@rﬁté’?%]ﬁj by consequence

anot her poso
th%ﬂ%ﬂ"bi@lx@tty ﬁf ﬂ)‘{e admenlstwadltlpaspmatoxaﬂlptaunmmachlw tdﬁiut:l‘hg the dose of

| uI at t

chbg @l??%d&fsc%%é Q%P&lfy%rﬁ&]p a?r% % t%)?gf_’)CH] é@flﬂ ipflicting the
Sages € lb@tendamage teorthehtooucd. t he | nvent| on.

Surprisingly, the inventors have found that this may

| oner the dose of oxaliplatin and by consequence the
In aeethet enbedimgnbithe feosadie einsprises dxbligiatsoaral 5-fluorouracil. Oxaliplatin

[ d dose of

n %ﬁlsb'in%(lg%c\glt}‘/@hﬁﬁm&] ?gtrf)ag(l %l%mg%%etd;’ Y FErOG Te gﬁeegtegtment of
megastagealgieetet caneer. iHnwaver, tiere al@serams pmoblemla||rgtnferadm|mstratlon of

SuBF IR, R Wy S LB re i

wit{ay eirpllmaomalqugeawam |a@ndamribeé inl ttfmomrmﬂo:h IFagthermore, by
r Y,
oSG SR RERNEA L0, LA EE TP b flamgpys ncrsase
serious problens in the adm nistration of 15 such
Thg rrtﬁgzt?oﬁ'@éﬂé{at V\ﬁ Focﬁ% ﬁn&?%@%ﬁ%ﬁ&al@aﬁﬁ at%f f %Cén%cgncer gene in the
same paseg- §a||b&§P@teB @gcerdingde diné imwentiam mhyecompm oxaliplatin and
%Hf ¢ ag, .d
an O DEET G, 108 N Bk D06 55 ke o 5o, 12
IL- #%@”BW@HBAW enosstatiel ates to the encapsul ation of
oxal i platin and an anti cancer gene in the 20 sane
posone. Thus, osones according to the invention
In ﬁwh@oﬁﬁﬁ@%éh%w&ng@w ¢latearia @ gpmbinaliantiesapygehereinThealiplatin is
adrﬁiﬁﬁs‘té‘r@@ etlﬂ#r\/ﬁﬁl H56ifer &G%W%englérs e&ﬂ@@tl'uetélﬁr\n}h?pe b Both drugs
I L- | L-12, angiostatin oncosta
afea(?nﬂaﬁwafs@ e die same lipasene.i Tvsy tealingsomes soowiingabiabpiatin and
andth& sdBYarae Eiﬁ,lgnorogi%ﬂe' Rn3d isedSn tl‘?e'smgqmaet'u‘?é &eﬁucament for the

together with an drug or gene as speC|
tr GW@PE?frP%G%OH'PLﬂg grethpdeofdraatipng GRegasdF lumhetrrmeres dhe invention relates

to d filBOREEBal uEBWS thd EinbihARPAPBSoRELPr | sing oxal i pl atin
and another anticancer drug or gene can be used in

t he manufacture of a nmedicanent for the treatnment of

A $SlaRGebe@bni WlllaaﬁFﬁeB@nﬂe Qhatt bﬁﬁﬁr{lﬁﬁétﬁﬁng&{eduégrén§ cﬂ%raﬁe of the

the inpvention relates to a first di cal use
conmpﬁa\fqr)bﬁcpqrgwgotﬁége other drug present. As for oxaliplatin, a dosage and

dosage range as described herein can be used. Furthermore, the administration schedule
of the combination liposome may be as described herein for oxaliplatin.

In one embodiment, the liposomally encapsulated oxaliplatin of the invention is

~ adminstered to cancer patients 150-300 mg/m? weekly (Days 1, 8, 15) for 12 weeks as
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30 A skilled person will appreciate that
adm ni stration schedul es and dosage of the conponents

WO a00y/0203¢Dr di ng to the other drug present. As POT/GR2007/000015
oxal i platin, a dosage and dosage range as descri bed
herein can be used. Furthernole, the adninistration

m@rﬁdiﬁ&blg? or Plfcdrﬁlﬁné’tfém/hﬁ?f 'gfmz één?&tggg(\%l%a% be1 Fin a 21- ~-day cycle or

des ed herein for oxalrplatin

in Eﬂ'ﬁglﬂ‘?%‘h‘("'th faectaxgbapstitakelyirinategsoul at ed oxal i platin

of the invention is admnstered to cancer patients
150- 300 ng/ n2 weekly (Days 1, 8, 15) for 12 weeks as

In geeiatrsragrgg the Pmtng Vﬁ@@@@[!ﬂoosmmaﬂpamdmuamd @ﬁplétfh wherein
sb@fhh@ %hbéﬂ%uléﬂtéd"mlcdaﬁﬂﬁat%ﬁ%fht St ogi%ég Qél.fgs as defihed herein.

le or in combination Wi
C'ié%tfr\ Pﬁ&él‘“s iber perpbisedrin the %nﬁ%lllao&;dnasmﬂaﬂe V\llﬂhneany one of the

t : Ir to a
oS TR AR SRR DRSPS Moo,

PRHATIPBR. vihen advaitags ianthet dhe csamir Ltgmoascediefs ethg attacked
smhlﬂtfaﬂbﬁusly @l/%@p?étlhnarﬁaﬂné bher %‘?udé‘%ﬂ’{?% naec%é 3%%rlem%fectlve killing

b srrepartlcevvlt any one
eEﬁ“Eg of gpe ﬁﬁ%|"Me§§@<ﬂentd@@@@t&a(emechanrsmmmclaed Fa-3@mple, cisplatin

wnlgéliﬁitl naBEHYRdrid- arld HQ&IQQeQiﬁb{éi{)ﬁegd'f&eaéao}%%k g¥ ALRLE Hnia crosslinks

at the sanme tunor cel
arr §?tfﬂ9 reRIREH AR Wherpps cospiaxeliwill agtdt MUbulhepolymengzatlbh us,
achleV|ng a nore effective killing 10 because of the
|ndePendent nol ecul ar mechani sns i nvol ved. For
Agiausyciippsemally enrapsuated i displatinodh csriepsilaeddinto the same
li dmh‘ieeiﬁfcof-ﬁlb t
P el neoag W gl A AT o elffs ihsgperein
will act at the tubulin polynerization.

Ad | | t
e e the SKARMG mBRFRELe, 6 Whe Thidhighi may be
adrwn{sﬁéor@g RASRES B, anetfies @nfierncredvigdbutdbe dther drgedoe snto form part

of thersains ligodomBOTRE OtRASRHGS is b @eQ&?ﬁ:leg Me?élh %dqg rHf’éf'er’c'ablpygselected

me of the inyention may
fro'f'cfpbséf Br dWGlI??‘eérﬂ?tCW@?‘e'aﬁ?m@‘tﬂ% néYQJ@ne meOtLH:eCImtll'rafrotecan SN-

38, denrgitaisine 8N5 AubrBbRAKibineOf the same |iposone. The
other drug is as described herein and is preferably

sel ected 20 fromcisplatin, docetaxel, paclitaxel,

Furemeoteabing, eyt leb Bact MO IR reldiéd gt ﬁ%a%m%rauon of
Lip pﬁétg%)m: f?l ne or, 5-fl uorbodeoxyurl i ne.

9 s&p Ration yutt gemeitabingy dHbis.oh corabiaatian therapyeof Lipoplatin®
andagimzfiﬂabtnéag ao Bb)@f:,t ofLth® fikedlidr) (ido brﬁvﬁ&ﬁr@ tﬂ?tu'sg B Mpothtin® in the

a}? a conbi nati on
pre;% rg@?ﬂ %7 H‘ﬁd car@@t B’Mh@ Ereimeabpha humaarpa@bpb@ffeqwd bheancer, by
corribinegtioh itherapirieIviHgoNdriintrasor! B}eLlP&ﬁaﬁH@ Lh8 UnRiHe? (orr%q ltfgbt is not

he treatnent

9”0%}83%% %E\atf'%%%r%gf ‘?’f@%‘?%%eg;/cggﬁgér by conbination

t herapy invol ving adm n| stration of Lipoplatin(r) and
t her dru t hat encapsul ated in the sane
The%r% dgvl%can dmmlstereg at the sameptlme as Lipoplatin® or at a different time.

Preferably, the other drug is gemcitabine and the administration leads to clinical
improvement. Preferably, the cancer treated is pancreatic cancer, but other cancers, such
as colorectal cancer, gastric cancer, breast cancer, non-small cell lung cancer, ovarian
cancer, head and neck cancer, prostate cancer, testicular, intestinal cancer, bladder,
esophageal or urothelial cancer, may also be treated. The dosage used for gemcitabine is
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30 The other drug can be admi nistered at the sane tine
as Lipoplatin(r) or at a different tine. Preferably,

w0 b@7o943er drug i s gentitabine and the adm ni SPCEGRRIV7/000015
| eads to clinical mprovemsnt Preferably, the cancer
treated is pancreatic cancer, I'but ot her cancers, such

808stoc b0@Imeg/tre| peABGONy, 10FH /e e
pr&ggébw cebl | ungycancerg ovz%gﬁgggﬁggﬁgér'ga‘%ﬁ {? 125 mgim?,
ec Acer, prostate cancer, testicul ar, '
i ntestinal cancer, bladder, esophageal or urot hel i al
treat ed The dosage used for

| so..
AdiriiniSES t%”ﬁ%ﬁﬁ'@@@@@ﬁ/ GFIStAPINECY/ IHRAGDPLOONPATatiD is preferably

genci

ad@istemd1B0mg/ Hodr I\D irﬁ!uﬁdirﬁbwl/ MQ%EF%TPS?%Q? %)a éemcutabme

t 1 f b
is %g?é?aﬁlgt giqul%t%regfz aﬁ_?n‘%gﬂp'ﬁt'ﬁ’ H{fgﬁ)'gr;agvﬁrgmmm ridrhigistration of the

compoursisenayibe irLtyeRBloaaliiddks. 1S preferably 5
adm ni stered as an 8 hour 1V infusion every two weeks

Th( day 1 and day 15). Gentitabine is preferably
@dmentlen (sr &xdthasﬂlastﬁélednvﬁthl réfaréd
H éa\%m of t he rrpodn désﬂootﬂe?éélﬁ{v\){nni‘ﬂgv%g a&d gramples.
p 'ﬁt[ fl’@n adlgnrngqapﬁ@roﬁ o4a @latiratlledsc&mesh leads to clinical
|mnre\feem@mee tMstahehrf@il lefrattng tid gy
adnT'H% rgffzﬁpg ng that the adm %%n?gffﬁr@%&%pleﬁ shows, that
UBANe gemgiiebing RIPVides slinical menefisemis, leading to

oxa
CllnlcablmdnwenaemJ inical effect in the treatnent of cancer.

Exanple Il shows, that admnistration of
Li popl at i n(r) and genti t abi ne prow des clinical

Dedmimfolntﬁthb fegading to clinical inprovenent. 15
(,‘II‘I tion the Fi giures Figure 1. Schematic

FigLerpr s qﬂeg{a] a&nrqﬂreqqﬁ@a |onpggdhg| lippsamiap| axaliplatih esowas as yellow
rectyad;lbaw_lpidemb%ﬁglle@?are %Eic@&"@‘tlﬁ%ﬁh@rﬁaﬁhﬁd%@ﬁgﬁ hggd)s\rqw F%qde random

her,j cal drophilic rando
Cha'%groPéb%SB'f’fa%/ & B%P?ﬂ@leerep@@ﬁétstémPEtGwmol&demhacgi\beeﬁ) the particle

its ahiility tgeyEapeddh@ct b rﬁacrbbﬁa h tﬁé( Il\tleq 5psSHization (interaction

struction from nmacrop
W'tho%s iPLEINS mngigties magr P'Bﬁ'%Q@ew in hhesblpqtmapd d’(eeahﬂﬁtywdxtravasate

into eblittunToes 5 ONPIcERHE RS JafeP s;‘s@é‘mf‘élo‘%ﬁgarﬁg *ﬁk 58
t lid t ofBeh sire B 160 oy
Figuf¥'2f 2%1%88%% 1nvgﬁl‘§b%glpg@s|“¥go éﬁiﬁﬁp () zwitro tolbfe@tal rdancer and liver

Syst

meta'at@ﬂﬁseTBe p%&dﬂ s QYdirgink hddatlp lcgmls?t\é?d thel Jéggpgﬁgév%?smfebmrubm

cancer and Il ver

rect al
('j“ thfgtﬂ ‘%E’V{B HB@ ”ﬁb Wﬁ?@rh%fdam@%n&almmmattdesaseogfzm gty/m? on
ay 1.ede3l & daf/ 15idnidrd#yi22 resintedng p
to 17 H’Iﬂﬁﬁi N gk ddgsorrrg Moxal | E)cllggigé}}}\/egrtgd 396‘#‘[‘ %lgubm from 50
" buh sﬁ ed%\b'P resyisA §°md89u01'9nahﬂ1eduyr Metastmek ttieat occluded
e bilianyr trgctesfmrum rtm&mbm@n 9 fadyat Uiy
progfe%su%ﬁ ag%(e% % @g }/Ot hlatsygrgs uEF.‘t eg?f@gmné{egﬁy& gBEh disease
- N Feq ey by &RlSt occluded the biliary
iguner 3icRedution e bote ertiaRASS 411 (e TR0 Ny 0] A
e A e «
[ r'u vty 9apiG fapce): ang dape inrtastasesomas treated with 150
mg/mieavast aslags &frtmwmoﬂ'hérfeapé/s WisidniflchRORRIRement in quality of life,
muct &84 bhakk&sr e of analgesics and the patients was able to perform his work on

a daily basis.

Figure 4: Coencapsulation of cisplatin and oxaliplatin into the same liposome particle and
further postinsertional modification of the particles with peptide-PEG-LIPID conjugates to
direct these to specific cell types with surface receptors recognized by the peptides or
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30 patient (EK) suffering with gastric cancer and bone
net astases was treated with 150 ng/nR every 7 days

wo er7a®3teeks. There was a significant i nproveP@RHGRR207/000015
quality of life, nuch |less pain, |esser use of
anal gesics and the patients W& able to performhis

. work .on dai | basis. Figure 4: ncapsul ati on , of
o T3 see aiba opict PR e S HERR; fiudid &l tne ' end of PEG
mgieculesc fer tha dnulBfunttisridieatiopostt ihesiosome aparticies fandathéid breferential

oD B Boct DBl B E St et e
peptide ptabsty anethegsurized dfythe Hipogmmné.i Bersexample) 8hR YBatwith factor)

pe Pl P 2P0 et b SLRER SHeEd ot opLeuitave directs

saiddipesarhes td tamord everakressimcEGERal 1 zat i on of the

RO R p—
eneantsutpted ozdliplatin comparseto i eotalatnude/miplaaima afterioR&liplatin and

o bR Tedongi R, 2 S R pee PR B BB SR A 5o min for

oxélipatBGFR exposed to the outer surface directs said

e 38 B B BB S Sl 4~ 100 pose

injgdtianier fedd exalipispopsomal | y encapsul ated oxal i platin

R e 4 AR Rt oo i

Lidoplatis®al | y encapsul ated oxaliplatin and at 10 mn for

e XELM e s Sty e 5B B 5 s anc
Figung éBshaws thersafmedecatedifargb@hran. Fi gure 6A: shows the

Figgll%s %!AWI Q%ﬁ&é E}%p@gﬁ\ﬁ%tﬁ\tjkr?le{@% i@|i\ge35§s&ﬁ2ina€rﬁ%aa}§§[eﬁ?i§oa I’oer% hrs and
Figune 8B sRbas threusame trebtedifor 190dey t i ssue in animal's

e8P SR AL WP BT O Hoata o

1906wl s in liver tissue in animals treated for 5 hrs

. ' \ S AIe .. -1 hrs. .
Fidthe 108 A R GAPPRUDF BT bA Rl er i lyde reapea with bou
free pixelipiatin aliipdseneally eatapsulataxt exklipatin fo2® HreGndrigure 10B Figures
. _ " ! Blat | : . Sy
1, BHG Pt et Aie O 068, RpahClost R, A1 | 5" bt posomaty
encapsbiapgchoxatiplatinl |1 i posomal |y encapsul at ed oxal i patin

PO 1285 ol of rA AR B 6 Hheo it JpBididly encapsuiated
oxalipdisonal | y encapsul ated oxaliplatin. 25 Figure 12 is

Figlﬁf% (tl;gtgltﬁig@{al k3% ?’n&u&:ﬁ ?Ctgf@gé’fg G%%Ség%néeeofl Mﬁ?a%? b?’gagpcancers in mice

y encap
after 6 intravenous injections with 4 days intervals at doses of 16 mg/Kg. Oxaliplatin at its

MTD (Maximum tolerated dose) can only cause shrinkage, not disappearance of human

‘breast tumors in mice.

Figure 14: The dose of 16 mg/Kg liposomal oxaliplatin (Lipoxal) is the most effective in
eradicating breast cancer in mouse xenografts. Oxaliplatin at its maximum tolerated dose
of 4 mg/Kg has a lower anticancer efficacy in this mouse model followed by a dose of 5
mg/Kg Lipoxal.

Figures 15 and 16 show the results of the clinical trials of liposomally encapsulated
oxaliplatin.

Figure 17: Chemical procedure for coupling peptides to PEG-DSPE.
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oxal i platin. Figure 13: Lipoxal can induce conplete
di sappearance of human breast cancers in mce after 6

WO pioraysmous i njections with 4 days interval s BCT/GRI@3/000015
of 16 ng/Kg. Oxaliplatin at its MID (Maxi num
tol erated dose) can only caug@ shrinkage, not

di szi\ earance of human 30 breast tunors in mce.

Exg 14: The dose of 16 ng/Kg |iposonal oxaliplatin
(Lipoxal) is the nost effective in eradicating breast
cancer in nouse xenografts. Oxaliplatin at its maxi num

EX*iiat ed dose of 4 ng/ Kg has a | ower anti cancer

Mmrfdub@gymé@ this nmouse nodel followed by a dose of 5

oxabipf ek it el eprinayf BBosnhej M ritistal B BUACT negatively

chaogel:llnpidaﬁmecuﬂés @u Bel: 1?no|§iheﬂb mataowétﬁaw,re 1fMTris HCI, pH 7.5 at 5

med l1n e] to F;EG 007/ 0 9a377 entration of 20-40%
€ P[ePereg HHNE 3t @ {RIG HH

anHluﬁﬂérQﬁ'ﬁ‘@eEat@é&iohﬂitlahé Bf C'BCSBOTI:Ié@deWUel%lLBRH&e presence of ammonium

. J onmit |
SU&%@E‘? WQ{J%W E%r:)glg%%t ff)ly kﬂOg )gr g{)dlgmlsﬁomagﬁ buffer (10-200
mWphki 8 gH 6380686 hmflubbtedofol 2 rﬂffnl-fih KiFider mhésé Soritichs the positively-

Ch%éeal'mg‘lr?ggéwgga% & IqllallﬁFQ) cﬁe urﬁe)ségeﬁn) (o] %HM@Hg&%lraction with the

ne@@tﬁ%@l’-@ﬂdﬂgéfd §nps tth.'ﬁé DHPG thdfébuite pneRy ibadtisandic isblutibts reverse
esence 0

i | fat =200 1), _ar Tri :
mifelRR dreq 260 160 LiRap e UL BB UG B D8 AR BN (Sigrssgpicelies of
ox%}(bla’fM[t)ﬁPGaar@ thn ?o&/&te{dﬁnﬂoﬂmbamed leﬁ@épsZﬂhtiﬂg rth8 loxaliplatin-DPPG

N r ese condlil ons e | ve
mOIES Oh TERE G A hrefbiaed | losyaes SuRResed 1t cholesterol

phbé}ik@tlaﬂt chdlingl tthEtB%DSPEgQidlyéthWelﬁl@)@J‘w grmsuearayn piHEbepahatldyl

n eth nollc tions_rev
etr}ﬂngan]l%@ %cglggeg%y dlaﬁgs ng&glﬁ? ga ine ﬁgp E%sftésmn throug membranes to
dofnsiid tlﬂi&@))artlciléhsetd 8c-uk0i g i ebva}ﬁeter nit whﬁeéﬂpldfcomposmon of added

oxal i i n- DPPG e than nv ed into
i QR eERso e RIS 8 1o HCS R Db, CH SHAoB s hByinal oxalplatin
fortragtidn Fguregi)M t h preforned | i posonmes conposed of
chol esterol, phosphatidyl choline, nPEG DSPE
(pol yet hyl ene gl ycol - distearoyl phospahati dyl
EXAMRIBllam ne), fol lowed by dialysis against saline and
_nenbranee Fo d ,

of added Ilposorres that determ nes the conposition of
t he ,out rface of the final oxaliplatin 20

LA or (ARSLH i gure 1). EXAVPLE ||
The animal studies carried from May 2003 till December 2004 in USA, France,

Switzerland and Hellas (Pasteur Institute, Athens) on mouse xenografts by independent
laboratories have shown a better therapeutic efficacy of the liposomally encapsulated
oxaliplatin compared to mere oxaliplatin as well as a lower toxicity profile and was shown
to be better tolerated in mice and rats compared to the free drug oxaliplatin. Furthermore,
liposomally encapsulated oxaliplatin could induce complete disappearance or shrinkage of
a variety of human cancers in mice after 6-8 intravenous injections in a more effective and

less toxic treatment than oxaliplatin.

Liposomally encapsulated oxaliplatin has shown to induce complete disappearance of

human breast cancers in mice after 6 intravenous injections with 4 days intervals at doses
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A. Prelimnary Cinical experience with |iposonally

encapsul ated oxaliplatin 25 I.A Aninmal studies The
w@npiomap93st udi es carried from May 2003 till DecRtiyeR2007/000015

2004 in USA, France, Switzerland and Hellas (Pasteur

I nstitute, Athens) on nouse Xnografts by independent

b ord e sha ter therapeuti ffjcac
of B PRES DR F MR S s xR PR i i BuMsifidn torrated
dase) mrrmly)Eahsemmmkagaasmomhépp@sr@cbW@Imdiuw.i city
profile and was shown 30 to be better tolerated in
mce and rats conpared to the free drug oxaliplatin.

MiBe nnjémtemmtb 5 mbiKgofsesrakaliplatin eiisofl taxieitl m@aihemO%bIth lowered to 4

| di h k
R a8 of BReliely AR e it sy € MeBaou and the
toxicifyeqas tmzer itraned mig/k&g érfebmbllp{ﬂlraﬁd]e érﬁl&énde@bﬁfcacy of 4 mg/Kg free

oxgﬁﬁap at eg%p)ggxal 1ﬁa§‘ aﬂf 8§$(gn IXdé'&%apéUﬁfﬁdePéa"p'a“” in

andndapmbamamdumburshurran breast cancers in mce after 6
intravenous injections with 4 days intervals at doses
WO 2007/ 099377 PCT/ GR2007/ 000015 20 of 16 ng/Kg. On

In tiee saitirsdudyhamichat Iskudfesecﬁ alipegomeaily ieptadsulated okél@leMF yvas reported

AR BASARLE o B0 B B B e ol s
a ooyiteqy for exts weal iggdata study Etldsuti]tf btddi@tlﬂ:ltkllzin &I‘tdnﬁ'@emﬂﬁfﬁ@s to 7 days

polft S sBHTUERT ypR s iR oL BTG e B e oS morko were
14tQorigémt ylasmafdften&posdlmily%nmgbﬁg?téﬁ &ﬁ(aKDp(a‘tlin the’ﬂtlbﬂ .cotipred to 7.5
B} SERRRER 4 koSl e G S el 10-15 i

from(mjeqblbat Ansimitar ’wnpla!alns plidrinabakieict batauios waboolbs!ér\Idbefor kidney

tlsﬁfg psméd¥ ﬁ]ﬁ@ apcf %\FI Srwggleygl Igfpégnum Q/mong all tissues examined

dummg thegfrsti 2omaefirorpiinjpctjoni Bpleem tl@eroélebliﬁdmaﬁt Ptlbhes hlgher levels of
pla‘ﬁﬂﬁlﬂpaﬂ'él %Sdoxgrp%t'irp rgéthgeat ?o&né{r%@&of E‘@ﬂy encapsulated oxaliplatin
at thiecdinyt dodsutevel ufing @ Extenidad esod of 4?0-(19&}‘3 post-injection. Following 11

rep%ﬂﬁ\;e% Q!:ir?\miétr%ﬂon%?( eﬁ%{&rlfgy %B(?%%{I a_&‘a%t ntﬂ /rgisg Ig;gl)een attained
aStphlébmlyahilgleﬂeVIeISprafstot&hIHt}anmmgaqutldmelcéxamaiedfdsatmg/g tissue). Liver
! 7 _
oA DAEL 0 ERPRRLER e o ST 38 F 8 e o v
oxajlglaila rvprsusf lipesdnmgliy ¢ teinoapsuated nmka#platlo treament. Lipoplatin® for
corﬂ Séégc g)g%% Csaﬁgg}ﬁﬁh%@é/@ﬁlag&ﬁebreﬁs {) lfkpg)\%gr%lhbfencapsulated
OX%P@M‘ nmrﬁt &idnay fram 19 n”smuestoe'o’(daymlmd Ilvelruphanglatdﬂenétlcsswere similar
bet\%@emtﬂ ftﬁvﬁrﬁrh&e Et‘ﬂooﬂ? aﬁe ltﬁ Wh$ %uﬁlgﬁérmagé b afe L ?posomally

tinmes I'num af
en@)@awiaiﬂdaamahplwre@nmm*ed d:@htpapletnh@ ovéri pesiedsaf Vydays. Full biochemical

and B%Q%&II%%HBQ%%?%% & g&*sﬁécb'ilgbg dﬁgpos%&s‘%é@%¥ﬁ8ﬁd oxaliplatin

during an exten perlo
eX"Fl?ﬂeIdcﬁ/\hOWQr myelotaxsily icomparedderifiee sixalitiaton SGOT transaminase, alkaline

hds} HQt%QéTHM Bib ! @hoaX

P P TR Poetmer Lol o uff R flgre nomal
congistent jwjth e heatiei Wemﬁmwowf)'gfr@msl@aec)malm emrapsulated oxaliplatin in
rats. The data show a more extended retention of fiposomally encapsulated oxaliplatin in

rat tissues consistent with its liposomal PEGylated formulation and a lower toxicity profile.

Injections of rats with liposomally encapsulated oxaliplatin for pharmacokinetic studies
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exhi bited sim |l ar pharmacokinetics of Pt accumnul ation
as a function of tine after free oxaliplatin versus
wo eosensat | y encapsul at ed oxal i pl atin treat menPCT/GR2007/000015
Li popl atin(r) for 25 conparison, exhibited simlar
phar macoki neti ¢ behavi or to |2iposomal |y encapsul ated

inIat|n|nr m10mnutesto7
e dkimhs it £ St e Taimerh morkis giadt et used of an
avtevwged bu@ys waﬁgm 03f4‘ff>0@n Rt @repe WejEctad Ih ghérm@@p‘dﬁmﬂe@t Ioaﬁty with a
nca Iated oqulpla in. cor
S“EP% ’bt"u ?ﬂgy@b }50%106'?5“? ghyrxaliplatin of f@cﬁefﬂﬁaé&%e of 15
m@ig. bTwednbedis pénoumfipoirm Wend flséﬁa\ﬂatgweﬁ@sbﬁﬁ%@dtdﬁat? min, 20 min,
alipla xhi bi a
1.5 e Haah v SAR B4 T aBi RosBictind BRad Mar soleriedinpprariized
Eptueadstarmmand &Jak&imﬂﬁug@%ﬁl@ﬂﬁfﬁam Rivels!iH Pldsma was determined

s B Ao e AR R e TP R Rtk e or

nephrot oxicity fromliposomally encapsul at ed
ow a  nore

| t'. [ ts.. Th
Rebspla BRI s HBupPaRb deiPataa GYARIAN o Weicloay studies
We ateré Iuﬁsm&dmahﬁmﬂ@the/\démagé ® Vdrieas ﬂﬁﬁ]es%@!'ré’ée%dad injection of

iop SR isaPa AP Bec iR A5 sl oottt doned aets.
oxal i platin for pharnacokinetic studies WO 2007/ 099377

PCT/ 007/.000 phar in t| c studies
BB PRI RO 2 gD T RS g B P (saTBlY Spcapsulated
oxalgatage body wei ght of 150g. Rats were injected in the
intraperitoneal cavity with a suspension of 3 ng/m
| i posomal | y encapsul ated oxaliplatin giving a final
Rat® sers fnjddbed ngh&gntr%mtmah@év&ymm 4 sm*@beﬂ@ﬂoﬁtof\@emg/ml liposomally

or S8y SRR S5 TS o S i B g vssc for

plasas Ebhireadokihetio s:marpas iwasz al$o EWWO(T ldalybeﬁos@ﬁﬁcmﬁ for bone

i U gl b b B iRt microbioooy

lablReatkiyn EEhaelp)aranﬁkiereateetd?queloﬁeren&eofolgtcibtrﬁ Weiratocrit, leukocytes,
n t n for_.histo

o5l S P BB, S b Shhertase

totaldbiNrabinpureat urisad and teatininpeat ed i nj ecti on of

| i posomal | y encapsul ated oxaliplatin to its nmaxi num

tolerated dose in rats. Biochem cal and hemat ol ogi cal
Resulld ysis in rats for toxicity fromliposomally

To?i@@gg% 8* !ﬁo%gmaﬁyxgﬁlléa@%ag%@lq% ngai% tmstve@rtrgle olnnjofe Cgeggll nm the

Ralg wersoimictad toea fingl Slosatof d 50080 pigdcg witly |fmer(gxai|pfaltmair liposomally
0 / o ts used
onifRetce, eflctty T8, P wBlEY EocgBl; Fobo B8Ry fogtyapett and
exldbw pexsre nyeigitiloss) thiere viesna 33fame@ht lossnial the IBSpmig/Ky oxaliplatin
0, ent

or BRI SEAIRY, B SRS 80 AR SRR rom 1500
an mer@gh@frﬁQD@ piter, 7 Heys tycthetcontranyk anigtaéssinjected with the same dose of
30 mg/Kg liposomally encapsulated oxaliplatin, showed only a 10% reduction in weight
(from an average of 150 g to a the final of 135 g on day 7).

At 7 days postinjection blood drawn into heparinized or non-heparinized tubes from the 15
mg/Kg treated animals and was given to an independent clinical laboratory for full
biochemical and hematological analysis. Two animals per group were used. Table 1
shows the average of two measurements. The 15 mg/Kg oxaliplatin group displays a drop
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granul ocytes, platelets, SGOT transam nase, SGPT

transam nase, al kali ne phosphatase, total bilirubin,
wWa@e@a/0993ri c acid and creatinine. Results 25 TBXI/GRR@JP00015

of |iposomally encapsul ated oxaliplatin in rats Rats
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Oxehnietps ulhet leemoglabin géeels weres bloge to ontrualafofl 08thr eshtmieh@n Therefore
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nem@wm:musmy @Rﬁ@Oﬂée@ Gﬁllbﬁatlnﬁ liposdraaliyoentapsulbed oxaliplatin in

8 de 4 toxicity according to WHO
b %ﬁegﬁgdg § O 000 /nmmB (Grade | toxicity) for the

gr oup treat ed with Iiposonally encapsul ated
Therefor |j nncnnral | v_encapsul ated

oxatipratin—TFherefore,—l-iposon
oxal i platin did not " cosdinlan ext|dingsomally educt Contrphrats
| eukocyte counts as co‘ﬁf&#ﬁd to fressapsrbatedpl at i n.
Platel et |evels were [al>®giKg edudexkatiplatinhi ghef ext end
by oxaliplatin conpared tdeyd i postgriRdts iip.encapsul at ed

oxal i pl atin. The henogihfbtion | evel|slswag&cl ose to
normal for both treatjments. Ther gfpredayst hepost
myel otoxicity of either dr ug appeqﬁﬁcﬁcgl be directed

HefdeHi® (&) T eukocyte [kl p| atergtyg Tatfrer tha 16.9

naco

HC&]%YC}CPI&W% .S‘L Ef ogr .l’lq The Dw,..,slll fAsamnase ‘\T’\‘)?S
5 S G0 N b A1 e g

Plocyies: (RETEOPIISLALE 4% | ne Phod % ase were hdt%

16 Pt ed: hilirubin, (bl ood urea and creatininellevels
Plajglets (h890/amidct ed (alltHdGarda)ood 106i(Craleit | ey 624

SGérloppesdnirensiU4h ent  Wilt7R (GhsieX)e | a6 (Geeryt ox| g1ty

SGPAummdarhinagd (WYY freeq 2axal i pl atinsgr Tiposomal|y,

Aliefiea pEosphhRse Q@Va) T PI gfipg Th ratsgyrer - 105

BilRELT2bd)at | 0N OKariRpfAT T 7 posgighty Controfrats
Bhlolga[u?eal_(‘ ,J.g\/j ncapsutat tw41_:) Ko \JQE Hotat+hr—F :%SZ‘;S
BIoBd Uric acid (mg sy 0.08 078 T
Creatinine (mg%s) 0.61 0.46 033

Table 2. Changes in bone marrow, hepatic and kidney functions in rats after i.p. injection
of liposomally encapsulated oxaliplatin or free oxaliplatin.
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injection 15 ng/Kg 7 days post injrction Henogl obin
/dl) 15.8 19 16.9 Hematocrit HCT (% 42 51.5 45
wa ewRkogsres (1, 000/ mm) 800 (Grade 4) 3,400 (G BOBGRR007/000015
7,500 G anul ocytes (neutrophils) % of 44% 38% 31%
| eukocytes Platelets (1,000/ M%) 57 (G ade 2) 106
0),: 024 GOT transam nase (U L) 172 (G ade 2)
e et TRy SGPT transaminase (U/'L) 24 37 42

Rats wﬁare gﬁecpih@s'rpﬂmoiagepeérglbrhéal tﬁﬁtyltﬂlﬁecﬂlg)ﬁ'onfb;s}rédkbédhgion %f 3 mg/ml
: . ood ur,e .34 2. 00

oA fpaprlicingipintt, 87 i P e hinin s oo to a na
doge 46 1_(5_ tBQIKgliﬂo.'l‘la_bswnél!y éﬁcap@,ﬂat?ﬂ roxbl_ﬁmaim_aur é)ﬁéﬂpl_ahﬁ.pﬂtt i/éi'ious time

ey ions.n.rats after. i.p.. injection o
oot pORHRRYoh STEL A ol BByt aR i B P evets were
mepealrddpfaatpharmagkinetia GO Fajlire BATSHIRRODAKIA0RESIs 02314 mg total
j [ 0T Rat s re.iniected in th

oTOTRGENRA o el PP AT ot mo o
plajinug ﬁl?] rlasna Eftsonfedd yoxeliptatins ahdt més@X\aéﬂepfkﬁ&lédOéJ 30 min for
. ' AR % Pextrose to a fijna ose
i8R, B SUiaeh Rl She Sl B IS S5 e a bl Atraproximately
450ninolethigsbars exhiliitedvsimilaulevels rof total platindra (~ 5 mg total platinum /ml

plagg't?ag :\Ameféas' a(r{rh-g lhgp\?%tiﬁﬁéﬁoqﬁr l%\\f\gf]r% Qghﬁég’a n}govﬁfc’al ipfa?ilnggnelgnl %?adsma were

_ pl ati num| wer e
objstinadnier dkosnatally estcapswated BikgiplatinSdorsfures torex2 Ry toMeistinum /ml

- Al .. Lnum /Ll pl .ter .| i posomal |
e 4 1. 35t PACAOT WG PH 50T 1 SECBER lovpea 1o
zefs) for lipoganatly qricapsidated to?xalimatiie_eamm +1|o|h1§ idfalqmiin}uhﬁﬁlgl plasma for

) . . i posonya encaps te .
rSSARRE A5 ki B0 OB IOBLLN SRR ot ricion
fordrpgraxelipatire(RgWe 585 ni n bot h groups exhibited simlar

| evels of total platinum (- 5 ng total platinum/n
| asma) whereas at 4-5 h postinjection |levels below 1

0033 21.00
Plasma
Dose AUC Cmax Cl Kel 1172 Vss
(mg/Kg) (h*1g/ml)  (g/ml) (ml/gh) (1/h) () (ml/g)
15 74.4 7.6 0.20 N/A NA N/A
Kidney
- Dose AUC Cmax Kel  t12
(mg/Kg)  (h*1g/g) (e/g) Cl(ih) (1/h) () Vss
346.
15 HiHEHH 10.5 0.01 0.002 50 7.18
Table 3

Mean pharmacokinetic parameters for total platinum calculated for the 15 mg/Kg dose of

liposomally encapsulated oxaliplatin (Lipoxal®) or free oxaliplatin are shown in Table 2.
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plasma for free oxaliplatin. At 40h the | evels of
total platinumin rat plasnma dropped to zero for
wo pposeset | y encapsul ated oxaliplatin and to -BCTGR2007/000015
total platinum/m plasma for 15 free oxaliplatin;
total platinumlevels in rat 24l asma reached zero at -

AR, BEBH S il SR8 RBLP D SBiiTa co reny
(GByaldi hetgal) 10PB/ @lopldCM,NPégieh)D: (NbMjontdartn{atloindhais’ Based on the
stehfthl éflentdnddryt Ty Pndepdieon el AR BERR L @0k), ppy409-417,
2nd. @a@n0.M@8e!_Diekaér: Lﬁi*e\'N. P‘t}oﬂs rnagiam?;e mwcs@mnﬂglhériiﬂ/e Ec);r liposomally
en P15 S 0 PR s o 1)

et b (19 Gng (9B S U
T i e R o iReC R B parnecaheditGma i 14.0 mom
forpi!p@tsbmaim erdapalilategidoxXatiplatith eorhbareg/t6J .8l aggmbdfor free oxaliplatin. Total
o) RS ) SR BRI ot e BT bbeS pomosre o
O.ZQQTiJIQRZOOfTé@O@@ﬂ)ﬁatinﬂlh%h@s&dﬁ,ulaﬂ@d fromi @I%d)_i.v.SﬁALﬂQ, Wwhére Di.v. is the
] 4382 (RR5ER) BRLoE R o  FERL Ay Rl e e
aredoursienfieer curentonthisiBpeoifdl dosbased on the statistical

nonment theory. In Pharnmacokinetics, Gbaldi M Perrier

D (eds), pp 409-417, 2nd edn. Marcel Dekker: New
Thy@likjnatios 2atg, conatanb@<el) was 0.0@ h-1 dor lipoporaaliypéhoapsbiated oxaliplatin.

' .ed. 1o 74. .him for )
THEAPSHLPHES Ao ARl o e Sfcenration.
timp! carveniynihierforhs kel Félat(ﬁﬁdi)-l(r@_@nz)]l(m?.) Whef? tanalt2 ?f@éfhe starting
an%#%ﬁ’@%k%’eoz@gg@;ﬁ%g%@?ﬁn%t%%@aﬁt& narg:do '8%3“ t%% ét(a)rting and ending
concentrations of total platinum in plasma for t1 and t2, respectively.

The elimination half-life (t1/2) was 10.2 h for liposomally encapsulated oxaliplatin. This
was calculated by the formula: t1/2= 0.693 (1/Kel). 1/Kel is the mean residence time
(MRT), the statistical moment analogy to half-life t1/2 (Gibaldi et al, 1982).

Total platinum levels in rat plasma were also determined in animals treated with
Lipoplatin®, a different liposomal platinum drug currently under Phase Ill evaluation
(Stathopoulos et al, 2005). Lipoplatin®, a liposomal cisplatin, was given at 30 mg/Kg i.p.
The maxima levels were ~17 mg total platinum /mi plasma after 30 mg/Kg Lipoplatin and
these were reached at 20 min from injection in a similar time frame to liposomally
encapsulated oxaliplatin (Figure 6A). Cisplatin as a control was also administered i.p. to
rats at its maximum tolerated dose of 5 mg/Kg; the maxima levels were ~7.5 mg total
platinum /mi plasma after cisplatin and these were reached at 10 min from injection in a
similar time frame to oxaliplatin. All four drugs gave parallel pharmacokinetic behavior
after ~ 1.5h post-injection; however, at 5h Lipoplatin® injection resulted in ~ 2.5 mg total
platinum /ml plasma, followed by oxaliplatin at 2.0 mg total platinum /ml plasma, cisplatin
at ~1.5 mg total platinum /ml plasma and liposomally encapsulated oxaliplatin at ~ 1.0 mg
total platinum /mi plasma.
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body cl earance (Cl) was 0.28 m/g.h for |iposomally
encapsul ated oxaliplatin conpared to 10 0.20 m/g.h
w0 o007099%e7 oxal i pl atin. This was cal cul at ed fr oPC€T/GR2007/000015

Cl=Di.v./AUC, where Di.v. is the i.p. dose of

[ posorral I y encapsul ated oxaldspl atin or free
area under the curve
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asma after 30 ny/Kg Lipoplatin and
po L@édu@ r 7?c)hed at 20 min frominjection in a

simlar tlrre frame to liposomally encapsul ated
trqQ
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these were reached at 10 min frominjection in a
The pharaecekimadics riankidney exibit pd airitar BéHaviop Uset@esy LigtHRin® and

o) Sho ARSI g oSNANB e 3 L5 i o o0 mols
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usef ul di Stri
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the relatively ease of assay of platinumwth atomc
absorption. Platinumlevels in kidney: The maxi num
Conglysiigit of total platinumin the kidney was 13.7 ng/g

Levblss§fqﬁt ﬁflécﬁ{e 4 Weh®i hléh&?%ﬂgﬁ')ﬁg% reart]?gﬁf‘elél aqtﬁggs foflowed by liver

oxal i platin onpare tTssue a
andngplegy- oxal i pl atin and was reached in 7-20 min from

injection (Figure 7A).
Platinum levels in liver
Total platinum in liver after 15 mg/Kg liposomally encapsulated oxaliplatin was 3.5 mg/g
tissue attained at ~ 7-10 min from i.p. infusion with an abrupt drop to 2.5 at 20 min and
thereafter that was maintained for 5h (Figure 8A). On the contrary, infusion of the
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However, after about 4h the Pt levels in the kidney
reached a mninumof 4.8 ng/g tissue 10 after

wo@x@iog3at i n and slightly increased to 6.9 ng/BCT/GRIWES/000015
at 167h postinjection. After |iposomally encapsul ated

oxal iplatin treatnment there i26 also a mninmumof -1
- 20h
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corpared 4o m§lymoi's _ﬁSB&leaélftee r1|55rng1fgﬂgp<atgxa§ﬁbl&tlgb a&h'u nme(sﬁiegatﬁ&ihin 15-20 min
. i on: els..of Pt in kidne re the
frohectih (DR S} P8 tg B icbectan gy T ot deopge ~ 2 and ~ 4
mg(g fjesue faliaivisp dministiatian iof lumé.o;a};aw%nicapéulatledls oxBlipl&indls oxaliplatin
u ter. i posona .
oo ol et Eer L il gpeh ue ot spepiaieem after
lipogpmally7 eneppatiateidr axaliplatin up ié wd5ioto wi.6mgrg ti&btﬁéﬂ&lloﬂé@!by a decline

1 ' h fter that i nt d’
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after about 40h there was a liver 5 accunul ati on of
platinumof -2 ng/g tissue at 170-1190h after both

Therg pasofengegtion feenusulaiivs dofollabd)pirathien spiedn fafesnimals treated with

liposoradiyiRbbsuIditE R . (Figure 8B). For conparison,
P t ot aIy pl a‘tai num i %%%‘g'r after 30 ng/Kg Lipoplatin(r)

was 7 ng/g tissue
However, after about 1h the Pt levels in the kidney were higher from free oxaliplatin than

liposomally encapsulated oxaliplatin treatment; they reached a minimum at 12-24h 5
mg/g tissue after oxaliplatin, 1 mg/g tissue after liposomally encapsulated oxaliplatin) and
started increasing again; at 170 h postinjection kidney tissue displayed 7 mg Pt/g tissue
after oxaliplatin and 2.5 mg Pt/g tissue after liposomally encapsulated oxaliplatin (Figure
5B).
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exam ned after |iposonmally encapsul ated oxaliplatin
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ShPl asma | evel s after 15 ng/Kg oxaliplatin at 20 min
frominjection attained the highest |evel of total
platinum (14.2 ng/ M) anong all tissues; kidney tissue
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ki dney pl atjisny ter oxaliplatin and plasma

estimation
Kidney 2.0 5.0 4.2 6.8
Plasma 0.9 1.7 2.4 1.1
Liver 2.4 1.5 6.8 2.4
Spleen 1.8 3.8 2.7 1.2
Lung 0.8 1.7 0.6 0.7
Heart 0.3 0.8 0.2 0.2

Brain ND ND 0.1 0.1
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DREIESE P! abipgdihal®F CUMUbALTQkid N Sp'ﬁ @er fr%ﬁsplatm

oxaliplatin or |iposomal y ¢ psul at i pl ati
obvi ous (Fi Qma@sma@)i I\/HXI evel s of i num |n

ng Pt/m pl sgl? per ¢ tlssue) in rat tissues
(attaineda pol W10 mn) following i.p. injection of
4 drugs. %determ ned). Drug & dose Liposonally

Kidxsey 1 pl atl ny. Pgl poplatin(ryoC splatin fmncapsul ated ;5
PIAGAKD 30 ngjKg 5 nmg/Kg gXxaliplatin érrg/ Kg Ki dn

7 10.5 33,2 10.2 Plasgn 14.0 7.6 :
Ll%gfsslegf’%? Spl een gg]ilsl:esfI LungS7\i§l

Splec® 2.0 Headdt 1.8 1.1 41%50.8 Brait®ND ND 1.7 013
Lumig Drug & dade Li posoral 2y Oxalipl atig2Li poplating.3
Hdartspl atin  @&6capsul ated 45 ng/ Kg 30 mpi Kg 5 no/ Kgo.1

Br@al i pl atinypsti mati on 1{pM/ Kg estigmption Kidngy
2.05.04.26.8 Plasma 0.9 1.7 2.4 1.1 Liver 2.4 1.5

6.8 2.4 Spleen 1.8 3.8 2.7 1.2 Lung 0.8 1.7 0.6 0.7
Heart 0.3 0.8 0.2 0.2 Brain NDND 0.1 0.1 WO
Tap@E0 7/ (9B isPCTO GRRA0FIA0M00 1Bvel®8n various rat tissues after Liposomal

Oxaliplatin, free Oxaliplatin, Liposomal Cisplatin, and free Cisplatin at 7-20 min, 5h and 5-
7 days postinjection

Kidney, Spleen and Liver have significant Pt levels at 5-7 days post-treatment with
liposomally encapsulated oxaliplatin.

Spleen Kidney Lung and Liver have significant Pt levels at 5-7 days post-treatment with
free Oxaliplatin.

Kidney, Spleen and Liver have significant Pt levels at 5-7 days post-treatment with
Lipoplatin®.

Kidney, Spleen and Liver have significant Pt levels at 5-7 days post-treatment with
Cisplatin.

The data show that after 15 mg/Kg i.p. liposomally encapsulated oxaliplatin compared with
15 mg/Kg i.p. free Oxaliplatin:

1. the plasma levels in total platinum are 14 mg/ml plasma after liposomally encapsulated
oxaliplatin,

the plasma levels in total platinum are 7.6 mg/ml plasma after Oxaliplatin

Maxima are reached in about 7-20 min from i.p. injection

This shows longer circulation of liposomally encapsulated oxaliplatin compared to
Oxaliplatin
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5-7 days Drug & dose Liposonally Oxaliplatin
Li poplatin Csplatin Encapsulated 15 ng/Kg 30 ng/Kg 5

worguorge93kal i pl atin 15 ng/ Kg Kidney 2.5 6.9 5. PCHGR2007/000015

Plasma 0 0 0.1 0.1 Liver 2.2 1.8 3.5 1.1 Spleen 2.3
18.5 4.9 1.5 Lung 0.4 2.4 022 0.3 Heart 0.6 0.5 0.1

. N Tabl of tofal .
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cofbpafe‘qoioa"remoxélmmcaﬂ alrgbpmi the umtuqnasoﬁmd | fréeh Stgé%tbn%ut at 1.5h and
th%os i %rd?&e& ﬁngﬁér%& Cpﬁg?/meébg%%é Witﬁ ﬁ@%b%pbﬁé&é? mglsl ){igsue) compared
to §paponfally antapRulatesetadiplatin §2.3 nagy)Satpos. -t reat ment with
| i posomal | y encapsul ated oxal i pl atin. Spleen Kidney

Lung and Liver have significant Pt |levels at 5-7 days
3. pdsvelsrinaspiatt and lhighelﬁmﬂf free @adlipatiat (38 n*@lgfl'%)éue) compared to

GBS0 Al ok BB B pbsiaebcy

Spl een and Li ver have si gnlfl cant Pt levels at 5-7
15 The data show

th , G s | at |
U A oA o el
oxal i pl atl n conpar ed W|th 15 ng/Kg i.p. free
' i.0: 4 asha | evel s at i
PIet A, VES ieidbmed bR Bftsin el Vt%r@awﬁum it B biggma is 14
mgivoh lafted :h5 my/Kg he. [aemall) enedssulaled okaliplgtinaddnparedte~7.5 mg/ml
vl 18 Bl ar BBl 7 A B B3 D 10m
Howengerafter aloalltatthi the Riflevelp ostherdlagma beegrsel haghed from free oxaliplatin
th@ékd&%ﬂ;ﬁgé%ﬁ%{c‘ggsﬁl&edOé)%lﬂf altl?it I’crréa men\{\D a2n%07t/1|s s rr?amtalned
throughout the rest of the curve up to 50h where the levels for liposomally encapsulated
oxaliplatin become zero and up to ~100h when the levels for free Oxaliplatin become zero.

Platinum levels in kidney: The maximum amount of total platinum in the kidney is 13.5
mg/g tissue after 15 mg/Kg Lipoxal compared to ~10.5 mg/g tissue after 15 mg/Kg
Oxaliplatin and is reached in 15-20 min from injection (Figure 10A). However, after about
4h the Pt levels in the kidney reach a minimum of 4.8 mg/g tissue after free oxaliplatin and
slightly increase to 6.9 g/g tissue at 167h postinjection. After liposomally encapsulated
oxaliplatin treatment there is also a minimum of ~Img/g tissue total Pt in the kidney
reached at ~20h postinjection that slightly increases to 2.5 mg/g tissue at 188h. Thus,
kidneys display about 3 times higher levels of Pt after free oxaliplatin compared to same
dose of liposomally encapsulated oxaliplatin treatment at ~7 days postinjection. Levels of
Pt in kidneys are the highest among all rat tissues at 7days followed by liver and spleen.

Platinum levels in spleen: The maximum amount of total platinum in the spleen is 14 mg/g
tissue after 15 mg/Kg liposomally encapsulated oxaliplatin compared to ~7 mg/g tissue
after 15 mg/Kg free Oxaliplatin and is reached in 15-20 min from injection (Figure 10A).
However, after about 1h the Pt levels in the kidney are higher from free oxaliplatin than
liposomally encapsulated oxaliplatin treatment they show a minimum around 12-24h 5
mg/g tissue after oxaliplatin, 1 mg/g tissue after liposomally encapsulated oxaliplatin) and
start increasing again; at 170 h postinjection kidney tissue displays 7 mg Pt/g tissue after
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or furgare geightweducibh. Splieen iappears tat b@ﬂwhssfml &ftaodet kthe most by free
oxnlga‘fﬁfn and spleen. 30 Platinumlevels in spleen: The
XI mum anmount of total platinumin the spleen is 14
ng/g tissue after 15 ng/Kg |iposomal ly encapsul at ed
I e /
15 An?ﬁé\ t’r%(@({i W‘Pcffégﬁégﬁ'%'%@ reégc aggrte £ %Fg?b?cfsts (5!.%”11% e f(gays after
drich pémmlamtlom yhick isl 6#) mateelidmewer 4Dtgrrofdbialibody wefght at time of
% I
weStmp F%@?éﬁ“fhé“%*if@%éo@éﬁﬁm BB e 525 of ppiepn fissye, which
is mrrecaeman exieamaly, bwha/amemfrlﬂn mwﬂatﬂommﬂmg(%/ga@‘ twg;u@)
tissue after oxaliplatin, 1 ng/g tissue after

| i posomal | y encapsul ated oxaliplatin) and start
20 Losset arpsititraitajdies; Oxalipiatho aminisitatian eod dorg teiigite yesultedweeight loss

andireRABF il thl siBE /o shleRUho8E 1REnomena observed at animals sacrificed 7

days after drug administration and therefore exhibited high Pt concentration values at

tissue charts of free Oxaliplatin at 7 days following 1.P. injection.
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WO 2007/ 099377 PCT/ GR2007/ 000015 30 free oxaliplatin
and 2.5 ng Pt/g tissue after |iposomally encapsul ated
wox@igidatin (Figure 1 OQA). Drug Treatnment ReBRCI/GR2@7/000015
Weight Differences and Reduction in Tissue Size 5
Ani mal s which were treated vvi3t1h I [ posorral 'y
enca#lsul ated oxaliplatin (15 ng and free
Sagyea|impAGh |Cﬂu(’1§enﬁ9ﬂé¢ﬁef%‘i'wcf°mEFer9§§£¢"9&*B%r tisgugyngs 7long as Pt

coflarbraBibh Q/aldesPat biNjfRet ORAipRtint fSuEr sHhirts &W@rbL&néoﬂgaﬁ Spleen,
chg_\eeat di fferences in both total weigh | oss and weig

Y1 Ao agiRk ‘ofaygnare extybiiipganieysaes: Oxal i pl ati n
Oxaliplatin 15 mg/kg 15 ng/kg Tinme el apsed after i.p.
,7.8_da¥§ 7 days adm nistr Anj mal wei ght 167 gr

Migg gigfrted @igan Wﬁgmxaa?'afﬂfbaﬁd efniorigity @f‘eéhe (dppe \mﬁ@wered to 4

5Phd) kal ihsb / an
mglK dsgéllgf tl@?s 8| s ’%@g{@e ?v & aﬁ!@ﬁ&gﬁmﬁﬁﬁa@ 1dWer than 4 mg/Kg

oxalBiagin TS GG £ TEACYA AR KamEU SRS [ower g that of 16 mg/Kg

Ligok&iah BRidtals Wtk huAdhiBhsrst reat ed wi th conparabl e doses
of liposomal oxaliplatin exhibit |ess overall weight

or organ weight reduction. Spleen appears to be the
EXtA opffected the nost by free oxaliplatin. 15
_Aﬁ'\/?ilrr%@;’c‘reated with free Oxaliplatin, exhibit a great
A RipasgHiClinicakstidy i ng the 7 days after drug
Thé%ﬁh ré'f ﬁjr'er ﬁ&d)p\ﬂa%%b%tlh%teetﬁ 'aﬁ%l%g réébtlgﬁs EM@ Hﬁé@t 96 o‘?)ge limiting

t ot al tine o treat nent
tOXﬂWr@LTk a&\/\@"gﬁ the ceadmurs dejetateshdese MTeD)s¢le@oa<bmew @mpsulated

oxéllfp?a?iHe PatBh&Nand %é"fh% 1s‘83rlﬁdtoﬁé? %7‘9;?3%5 ith %H\&?Sé,{%ldr%eease were

concentrati on . of tissue
inchded pipethe; stugyt &yl pat@@tsausre prefreateddyithnthst standerd ghemotherapy

ac&fréiiﬂgttQ Xhe b&t)ébllsrh%a L&ufo%ﬂné’ée 'AQ Rhtrl 85 the @’égeﬁtecgé'l%l' \W&tel dh recurrent
the Size of spleen; those phenonena

or prAgiRYsivesdisease Adpatientgdiag gastreintesting! eaneers ef stage oW (colorectal,

gastfé hher ;?érf&ffé‘ati%x Bér}iﬂeﬁ“ﬁd W9 Qetptsmc TP @Bké’ NeY&k USS liposomally

at tissue charts of free

en$qﬂsp@;@q1@qulpfatln| e eash. leygd agdgqsto’gggtyepts weré/ included. The dose
levBQWé%ZMHoQQQW@) 138 nRpHe 3§ m&b/rﬁ@ui ﬁs@ﬁugﬁﬁﬂéi $8 B/im? 6) 350

to,be regarding other tissue, as
mg/m?. Eight additional patients were treated at 300 mg/m as an MTD. Treatment was

given once weekly for three consecutive weeks repeated every 4 weeks. Results: No
serious side effects were observed in the first four dose levels (100-250 mg/m?). At levels
5 and 6 mild myelotoxicity and nausea were seen. The most common adverse reaction
was peripheral neuropathy of grade Il and was observed in all 4 patients treated at 350
mg/m®. We, therefore, considered DLT the 350 mg/m2 level and MTD the 300 mg/m?
level. Of the 27 patients, three showed partial response and 18 patients had stable
disease for 4 months, median range (2-9). Conclusion: In the present Phase | study we
found that the most common toxicity is peripheral neuropathy at the 300 and 350 mg/m?
dose levels. Liposomally encapsulated oxaliplatin is well tolerated and reduces
significantly all other side effects of free oxaliplatin especially myelotoxicity and G.I. tract
toxicities. These preliminary results showed adequate effectiveness in pretreated patients.

The said study was a clinical trial with liposomally encapsulated oxaliplatin
(Lipoxal®) with the following primary objectives: a) to define the dose limiting toxicity
(DLT) and maximum tolerated dose (MTD) of escalating doses of a weekly Lipoxal
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concentration values at all free Oxaliplatin tissue
charts (Liver, Lung, Heart, Spleen, Kidney) at tine

wW@einwn99377 days, are exhibiting an increase. 5 MTER2007/000015
injected with 5 ng/Kg oxaliplatin died of toxicity and
the dose was |lowered to 4 ng¥XKg. The dose of Li poxal

' . g/ and_th icity was, | ower than

&@ﬁlf{é&'oﬁ F?pﬁoatqeﬁed TiE g?ff'?'é'arﬁ’é%fﬁ © o fiRg cﬁwnﬁcob}”ﬁﬂﬁsw)f lipoxal
manaihérpbyatin rpremsatéd)\mWaMm{nthha’ectOf:ari&rTmllé@ts ISeleBddry objectives
WI ntanlga ran tunors. 10 EXAMPLE 2B A PhaserY

G(Efaliﬁ‘? a%ytmsufwga aimof the study was a) to estinate

the adverse reactions and detect the dose limting

it as well as the maxi mumtol erated dose

Pa&% g%/mﬁgﬁgl_g%orral |y encapsul ated oxaliplatin.

Pat i Tat siudeaEm;iﬂmd;e | dohott, mabdesgé'laﬁﬁﬁ Lriambﬁhp’@lsbﬁall encapsulated

ase were 15 included,in the

oA DR HbPl St r<ived: oo aParotey B OUF inslltional Review
Baairdarmt lhfmnpgl coasan Iddblmgemttsatléfﬂng&ll aituaibral requickPhdrie®as read by

théﬁ’at?e%g%%%s c?a%)r es e@%ow# tﬁﬁ'gf‘fgéﬂ I{)ﬁagn recurrent

gast roi nt estl nal cancers of stage |V (colorectal,

oas d pancreatic cancers). W set six different
E“g%ﬁy#ﬁe@?s of liposomally encapsul ated oxaliplatin

and Aanawnts werereqiireteasted thatfoliwing \GHtetial BehfiraRd. hlstolog|c or

S e MR I LN e

dlsﬁagatWhlﬂﬁpenancpatatwo-Q a\/daf‘eee)tpee’@heﬁgﬁiaté}ﬁﬂamg/nﬁ@“lt% previous

ooB Ry, TSR e 805 RS 10255 grve e

refw’«wde asiydﬂioefoymm weattmenb SRatieats weret BiRyillé liSthey ®lall had two or

ol UL AR A TR e e 5 o et

adverse react| on 25 was peripheral neuropathy of grade
Ashdss tWas observed in all 4 patients treated at 350
7 therefore, considered DLT the 350 ng/ng

I ev@llgl@md’mréhush@v@om Shgee of eagd . wefe trbquizd to have adequate
heﬁatdlé;d;% Srengl rgcf3 b ;Pé%}@eﬁpgt@; a%l %e{ﬂ%%g ?R@ﬁf\ﬁg:p g:ﬂérgl 3aﬁ><109/I, absolute
new‘acmjuj coRRig).5x Tifdic blai&leimouhim QG#&OQ/I,_EF@_G‘IHQIMT&&GGI!Q g/HU(ﬂMaI bilirubin

t . )
T I et et
me&aq@asﬁ@nm ﬂl\@ fenea#zaj lipyperchoowall linpt &t case of dedumentdd liadradetastasis
an?%ﬂaa‘hﬁﬂ%qg\fﬁl 35 AL IQIQEJC %l&%éﬁlﬁ#ﬁal gk ingﬁ%necésgesosment of vital

ree oxal | n~especi 0Xl1 C1
signg.aglectr delegmm@hemm avdeininal neomyputed tbmegmphywddr ultrasound)

weﬂ-:dﬁgHst K geg%/\f/ggé g\é%{?ﬁ et capmﬁ ﬁg%ﬁi’grﬁ %1 pdaa:yogé}ﬁ% F@('fh course) blood

cowtickipad |umae@1dm@gar pberumcreathinid_apad et @cid)testst and EEG were done.

Tfs%%%‘é’éé&rr%rn'tm@é &’%L%ér\é?%astagl ﬁt%%%a’ gt*}gmgg or earlier - on

limting toxicit
disgagED)rogresaional atl ng doses of a weekly Lipoxal
Treatdii099377 PCT/ GR2007/ 000015 32

Drug characteristics: Provided in 3 mg/ml, 50 ml per glass vial, 150 mg of oxaliplatin per
glass vial. Store Liposomally encapsulated oxaliplatin at 4 degrees Celsius, opaque
appearance. Characteristic of a Liposomal drug: Liposomally encapsulated oxaliplatin is
diluted in 1 It 5% dextrose and given at 3 hours intravenous infusion once weekly for 8

consecutive weeks. In case of side effects and in particular myelotoxicity or neurotoxicity



10

15

20

25

30

35

adm nistration, b) to detect the toxicity profile and

phar macoki netics of |ipoxal nonotherapy in pretreated
wa@elwanesd? G. | . tract cancer patients. SecondarBCT/GR2007/000015

objectives were the efficacy and survival. 5 Patients

and nmet hods The study was a pi¥ase | cohort,

; [l
iy T SRR TG E—
Qﬂo’pﬁﬁﬁ*@ddNbpﬂ”@l drugsssich @isiantibé m&evoreamti-alleegic wesnplanned to be given
profclBaly” PR GRL SIORIES ord BB e Sov, pbSmatisul Gifsetron) or
angisiridici(Dexamethasine) megs t;tbeaglveem 10 Eligibility

Fol (9ol bR, 08 BrtBies LEBLRS L o hoht? cpprggromens vas
defineg ﬁeiﬂesMEED beingeans we dleeded toostert lait dldmesxf onarﬂg/mz for level one.

TH@eaééHg%bhgréersee\)(/?é WRRleq @i 58 as%eglaqtv}gg 6% Ie le 1 the dose

status 0O expectancy gr
939@léWbelep%Omalb'aﬁmn&ulwd oKkaliptidincben grduprm‘tpdtlemte is presented.

Cher@rb?%lafe\él B0itRk V\tle?g etv'a{rg e‘&fdl?rﬂ\gr %%t O NGy e of:,g?ergw and graded

refrac ory 0O any prior cy OXIC
acgerdingeVibg bmferlafA tmé'ywamdeﬁmd aswanyoGradehd ee4po>euityo With neutrophil

coEﬁ’l“Eﬁﬁfm Qgézﬁc?ﬁecﬁ @é feogryp%}glgwpéf&gg tréanpz.? gﬁ{]st in 30% of the

east essnen
pab%ts Dhey daxicityoof Ggadentit end éypartiedat oebmiexicitfegambigo considered

DLHefF‘?tt\Pésogbéé oef(x;‘\a%t e ébe/{?%t te éé{leﬁs %Er?e gésed%%/elnless ¥ that of

count 3 1 abso eutro
DLT w&q@e‘mpd as|MTR| SohartauofithreeMatiosts bt nh-rrmm whiensdhedeled for entry

at ga&*{ Guse IE\%I aéscglejtlbﬁ ldP H& c{osg\t'cse he]r}e%{rﬁigg r elﬁ(?%-gsc?crel%fje/i?fter all three

tw ce no rna
pah@itaeaege@lw the fiest cycle of theepypytrthe preweding ddse dand each one was

ob§é¥§§ Ay &%Hﬁ?m%éé Wtﬁ{)ut cfe?\tcgsdfsan%ET ﬁﬁd%ﬁﬁ%@ phtients were

eve
en&Uaﬁﬁhegiven doae @@gbh@ﬁtflrsifpawnt@lf thas Iayelsexpenenced a DLT, on the first

pefbLet BQ\%RQ' PSHtRAEht. Gf'r"@aﬁng fRGs ﬂl%‘éé?ﬁﬂ@ vﬁ&n@gto%%grrence of a DLT
t onogr aphy '(Of Ult Fasound) or med

ang F"@a@%ﬁt CO"&JDH?%Q“W@&?(V@EWIOVM day before each course)
bl ood count, blood urea and sugar, serum creatinine

and uric aci d tests, and ECG were done. CT scan
Phamagcokingliess were done after at |east ei ght weekly drug

Fol ﬂfeuﬁia(?ﬁr%col@ﬁet%aétkdiyeEatlen%nweéoblg& %?2@? d&lg%ﬁeiggﬁrg M m(before drug

Tr eat nent aracteristics
'nfwwncbéfﬁergmfa%n@taat 2, 4802418 720%20 (Sptiays) anqbéBS (Gtayss hours. 3

ml \b!c'ﬂd wd QFanH—InRPE'@TN b¥h |ﬁp§b’|11t§ﬁ1ﬁ'g: %%% AL g%ntﬁfuged and

degrees Celsi us, opa(1ly appeara aract er
|

refig@etate PoA Enand grenfua W@@o‘q‘fﬁﬂf Ity tee dalipsatpat tdbe analyzed for total
plaﬁﬁﬁﬁh'l@béﬁ I A dampldi drus e;%tlleﬁlslwéé used, dﬁ?é?lﬁgr%ele?é‘lg (gét¥le9nd serum

at hours i ntravenous | nfusion once wee
U"feB'F@t@éhtwe\?% Weasused |withe atemie fabsprgiion f(Pettrs &lmer iAA 700 Graphite

FurR@es i Ui ABEIpBbR XS Sdctibnler"AURREABhCAIR). It was at certain dose
levels.... (200 mg and 300 mg/m2): the area under the plasma concentration-time curve
(AUC), the Cmax (maximum concentration of total platinum in serum). The total body
clearance (Cl) was calculated from CL=Div/AUC, where Div is the intravenous dose of
Lipoplatin® and AUC the relative Area under curve for a specific dose. The Kel
(elimination rate constant) was calculated by linear regression analysis of the logarithmic
plasma concentration-time curve from the formula Kel=[Ln(Cp1)-Ln(Cp2)J/(t2-t1) where t1
and {2 are the starting and ending time points of measurements and Cp1 and Cp2 the
starting and ending concentrations of total platinum in serum for t1 and 2 respectively.
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WD 2007/ 099377 PCT/ GR2007/ 000015 33 del ay of

treatnment adm nistration would take place by one week.
wORoope937Dr post hydration was needed. No ot heCT/GRa@S/000015

such as antihenmetic or anti-allergic were planned to

be given prophylacticall y I3 case of nausea or

vom or

ant |ﬁﬁ ﬁkﬂoﬁ%ﬁh}r@}fn ?nge?lrt{ ()f‘%a%ﬁé{jet%sf?%e o] (%rﬂu'aéwlz [0-693 (1/Kel).

1/i5gliigrthe Mﬁ%mntmdqmlceéfwe)d thﬁ)ﬁtahglcaﬁmbmeﬁﬂanmm half-life t1/2
(CRRRISEATO2) i Goct 450 AREERe<stfs B By PYPRh 31 Y pgminiserea

dovado besligipatader ease was decided to be 50 ng/n2 per
level . In table | the dose escalation of |iposonally
encapsul ated oxaliplatin per group of patients is
Restiisent ed. Drug-rel ated toxicities were eval uated
Paidfisng each cycle of therapy and graded 10 according
VWHO criteria. A DLT was defined as any Grade 3 or 4
Thegatient gharagteristios ater shominl in tajdel At 2%patEntnRermsia dotabérediled. Age 32-
Wi e n L &h n 5
7oy NI EE P T er R S 0P8 Helentechath 8o previousy
tregadtbycfehemoﬂmamot Breivious yreatnserds per taowsi dered DLT i f
it was observed in at |east 50% of the patients. One
dose level less than that of DLT was defined as MID.
Togistort s of three pati ents at m ni nrum were schedul ed
for e nof t
doséﬁ%g%ﬁyﬁgﬁ' ﬁ ?le[hgt plc);rloggaé: et§>5%? % &ES A ‘?g?g'ble Without
antigmelics (Padpsaiton), mseaoem@mmh evabisest. Bytalith @fdasetron no nausea

voﬁwh%é?sobfb {\94?1 N BFrﬂgg%ls%g BSSf g%gi&t Ia@glelggoa(&cﬁﬂz@el.gropema) was

observed for at east
onigseen Ag di ﬁantlemIal("/q) wathpthe |h@imest d@ee givenr (850 enp/ai2). aNa heeatotoxicity,

no 4894 t5:84 @/' Hﬁoﬁubnﬁf%g%de@@twg ség}fail}ll dfegsiﬁ%ae fPsS patients was

experlence Pert o
Seglt-eat ment . Treat nent vvas d| scontinued with the

OCCHRE NG sk e?fega/g s el o yg\/hﬂ,@wt@%ﬁi\g&{ér 1y Fegstofinfusions of

one | evel bel ow tiCcs
thepganimerkyasof graged @ tl’pﬁa$rd@mds4tb\/lﬁvel #ckof grade Reat the 5th level and

I ru i nfusi on and after
gra:cd% dulgwgg%s%‘fgﬁéiaﬁl&té Qgg%é?tﬂj%g 72, 120 (5 days) and

1689Mha&psiy ohess. regylts Hetotaicity o weadedilavas amsile O the dose
i it
ity s g 004 58] DRSS DR Do
enqapsdiatadopxpliplatin eThenans dese ﬁfﬁﬂertaﬁ’ﬂahg/n'pﬂ wes wefinédue e maximum
tolefat@atisR (RITDD. P\attabl%rg ﬁwe%%s&ﬁ&lgf 3%\7\@%@%@&3”&%@1 dose escalation

total and serum wultrafrl neasure
ancinGrhuEnken SbPRiantTireated ki eachl afthe slevels iSpegskted.
Fur nace At om ¢ Absorption Spectroneter at Regul on
It was at certain dose 30 levels.... (200 ny
Ph%{mﬁ’cgﬁﬂe%/ g resulie agg eprespaied in table)? a8ehin Figures 15 and 16. It was

fous@NEANL AR fifeOfF 6>deiFlaﬁHr|H §las ncehﬂﬁh@ﬁ%és(%%bgﬁnénd the urine

concentratl on of total platinumin ser
SXCHRIRY IS iekrigddR7 d8YS- was cal cul ated from CL=Di v/ AUC,

where Div is the intravenous dose of Lipoplatin(r)

and AUC the relative Area under curve for a specific

Comgpliamce wifg tregtment

A total number of 104 infusions (cycles) were administered with a median of 4
cycles per patient (ranging from 2-15). The median interval between cycles was 7 days.
Dose intensity was 100% of the planned. No patient happened to have a treatment delay

as no hematologic toxicity of grade Il or IV was detected. Only patients with dosage 350
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(elimnation rate constant) was cal cul ated by |inear
regression analysis of the logarithmc 35 plasm
W@ omveeysrati on-time curve fromthe formul a PCT/GR2007/000015
Kel =[Ln(Cpl )-Ln(Cp2)]/(t2-t1) where t1 and t2 are the
starting and ending tinme poi s of neasurenents and
and Cp2 the starting and ending concentrations of

m%%?aﬁft% the imAsh o OJBIUSIANE deydles) had attwoveaglss dtexval heforgghey were
clZSREORIMET 1oer ek &Y ZA0RIR2. gﬂmghﬁatte?afszstopﬁed treatment due to

(elimnation half-tinme) was cal cul ated from
digeasmupragrespion 6o 4-§ £yKes.) This Wageapnlisd timd 7vpatienise 2.9%). Twelve

paieRisdpste atill biR)at thdend bathb Shidyah4. m?geme EARLOYY db&h were disease
half-life t1/2 (G baldi et al. In effect, the

PrREEES?iERr esents the time for 63.2% of the admi ni stered
dose to be elimnated. 5 Results Patients The
atient characteristics are shown in table 5. 27

neeR o Hgateenty total enrol | ed. Age 32- 78, nedian age

62, R&dRndss weeadl-8d dn §n m@br%on%ire&ﬂ?as%‘tﬁh%% wehafb complete

been geew ously 10 treated chenot her apy. Previous

reRQASE et PELIGIES oyW? (117%) ghqvgpq_p%%ldﬁmqrye These patients were 2
WIWJ:@IC@H of¥ thh MIidirhinffasion dnbASd ofheXivth b¥nd\Betastases; the third

ne% i ble. Wthout antienetics (Ondgsetron), nausea
Was; InPRGENGGHI Telsmetastases om; £alop rasEaaTon The dRipdion of partal

reé&rié@lwés YREd QRIET-Y&th foNthe AbEf&R @k@@oné\ééaﬂ orfthe second patient
el otoxjcity (neutropenia) was only seen in 2

"%:IPT f@ﬁt@%%ﬂe\m Wit é%ﬁg‘!ﬁ'@ﬂ"r%ﬁ e8rug leugl. TWB@QW@)S@Q? presented:

figha tuead@hQeféretand affé? tfeiAbnt fBX kHe Qﬁ’d &fent and bilirubin serum level
car di ot oxi Ci tént no al opeci a was see I'd asthenia in

cuglepgt Nentd Exesptionglly, wsi qﬁegp@éh%fmrgcﬁatlﬁggwhlle serum bilirubin

leve® Waet HX gl Ywhidh ia@Br PasousRBhafidvar dﬂ{ppé@‘i‘@% rAg/dl and lasted for 5
i nfusions of 20 the agents and was of grade | "at the

WegK§- and 4th | evel and of grade 2 at the 5th |evel and
gr adghg duratibdWorespdrize wad uent 9 rﬁbnth@‘ﬂf@4 ed&dmpatidht ir&pectively. 18

f th | t t OXi Ci t grade |11l was
palighis HOMEM S0 HsSthos B0 R Wihie reselan Sy ABs 6F ¢ sgenihs (range 2:9
mdriiRdn & opahe eftients’ ealigdbavididssiied, Hetsr8ingf td—'apﬁgﬁi"Wh%anymore

| at ed oxal i Iat n The one dose under
CIARACHAY RANaY (SRBORREE SRS iRt GiaceRss Poaragpiy I all the 3

redpondaky tﬁeEe \tvé@afsb m@n&idrﬁ/b;em%nw‘h@tb% tHX Matitr BA-M9-9. Also, the
ose esc ts treated at

pegommange § zht s v;l w%@?@‘oy@] fgqrggéﬂﬂéa a?the responders.

Phar macoki netics: The results are represented in table
c nd in Figures 15 and 16. It was found that half
qncﬁé'oaf oxal iplatin in plasm concentration was 24

hourLsp@omauyw encapsulated3skatplatirehabedrttebebiag faf esém trial (example)
as ay monotherapy (single treatment) in patients with advanced cancer of the
gastrointestinal system. All patients were pretreated by a standard treatment and all the
included colorectal patients had also been treated by free oxaliplatin. This treatment with
liposomally encapsulated oxaliplatin had only been tested before in preclinical studies. No
other clinical trial was previously performed. The present trial was based on the data of
the preclinical studies and on the experience and data of the non-liposomal (free)
oxaliplatin. The last was mainly helping in focusing our present trial in estimating the
similarities or differences of the liposomally encapsulated oxaliplatin versus the bare (free)
oxaliplatin. G.1. tract and hematologic side effects were shown to be greatly reduced. The
only side effect that remained without any difference — any reduction, was the

neurotoxicity. That was seen often, increased more or less analogously with the increase
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Conmpliance with treatnent A total nunber of 104
i nfusions (cycles) were adm nistered with a nedi an of
wal200cped3es per patient (ranging from 2-15). TheCTE®#2@NM/000015
i nterval between cycles was 7 days. 35 Dose intensity
was 100% of the planned. Nozpatient happened to have a
treatnment delay as no hematologic toxicity g
of thleldgeot dossgeeanddatted as the anly r prin emiteaom\iqrhieaa'& d'ée §8# limiting
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Table 6. Liposomally encapsulated oxaliplatin (Lipoxal®) dose escalation
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Table 7. Baseline patients’ characteristics

Dose Crnax AUC Cl K ti Vs
(mg/m®) | (gPtml) | (gPt*h/ml) |Lh*m® |(1/h) |G) |Cmd
250 9.175 4244 0.289 0.028 |243 [9.7
350 12.087 782.3 0.219 0.020 [35.5 [109

Table 8. Plasma pharmacokinetic parameter estimates for Lipoxal in patients
(see text for definitions of parameters)
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Lipoxal .
Response to treatment

S No CR was obsel ved
B3 out 27 patients showed PR (11 1%)
B Two of 3 were patients with advanced Gastx ic cancer

-(;‘-co';- g,_cv‘npc-)

B One: was patient with colorechl c"-':'
metastases :(jaundice). . -
&Response duration 4, 7, 2 months

Gn _8f‘pat|ents stable dlsease (66 66%)
me ian duratlon 4 months (1 ange 2—9)

5 patlents progl essmn disease
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Colre220TAAGI 27 B48C20032007/ 000015 41 15. Ler sch C,
Schnel z R, Eckel F, Erdmann J, Mayr M
Schulte Frohl i nde E, Quasthoff S, G osskreutz J,
R4ei sber p q]Prevention of oxaliplatin-induced
phera ensory neur opat hy by carbamazepine in
2@&%% Wﬁi dvanced col orectal cancer. din
NaGot ¢oreaida) of Badtizipahit: 5BRsBAtRR002. 5 CRF Li poxal 200 x1
Ty;fddli chicresitdniadiaBagnvcode) of Partici pant:

a At ncer,: sto ch, Stage: 1V lo
QE&LL@&%&EILPEI EBROW FUNCTI ON
BMENMARRUW(F@N@‘IDMS 0 LEUKOCYTES (1,000/mMmm 3.7
HENIAGEOBTS (44/000/ B8 207 15 RENAL FUNCTI ON BLOOD
LBUREACYTES41,@2/m&REATIINI NE (ng% 0.4 URIC ACID (nmg%

PLATELZOS{1,08/amdf t enodt h Li poxal infusion DATE bl ood
was drawn for biochem cal exam nation 2/11/2004 B ONE

ON 25 HEMOGLOBI N (gr/dl) 12.3 LEUKOCYTES

REWRRPONCIYON

BLOOOOXFAWM3Y) 7- % PLATELETS (1, 000/ m8) 315
CREATININE (mg%) 0.4

URIC ACID (mg%) 4.3

7 Days after 4™ Lipoxal infusion

DATE blood was drawn for biochemical examination 2/11/2004

B
ONE MARROW FUNCTION
HEMOGLOBIN (gr/dl) 123
LEUKOCYTES (1,000/mm®) 7.1
PLATELETS (1,000/mm® 315
RENAL FUNCTION
BLOOD UREA (mg%)... 15
CREATININE (mg%)......... 0.5
URIC ACID (mg%) 4.1
7 Days after 9™ Li infusi
ays after ipoxal infusion

, B
ONE MARROW FUNCTION
HEMOGLOBIN (g7/dJ) 9.8

LEUKOCYTES (1,000/mm®) 2.6
PLATELETS (1,000/mm®) 277

RENAL FUNCTION

BLOOD UREA (mg%)... 17
CREATININE (mmg%)......... 0.40
URIC ACID (mg%) 3.5

7 Days after 12™ Lipoxal infusion
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HEMOGLOBI N (gr/dl) 9.8 LEUKOCYTES (1, 000/ nmB) 2.6

PLATELETS (1, 000/ mB) 277 4042RENAL FUNCTI ON BLOOD

UREA (mg% ... 17 CREATININE (mg%Q ......... 0. 40

URI C ACI D ; % 3.5 45 7 Days after. 12th Li poxal

iBONE Q’%E@W@K@N? PCT/ GR2007/ 000015 42 BONE
HIMRROMBNNZT/ON HEMOE.OBI N (gr/dl) 8.6 LEUKOCYTES
LRUKQOBTRHY1,000/8md ..5.0PLATELETS (1, 000/ m8) ...236
PIRENGAETISIINGT0/ DN BL-O2E UREA (nNig% ... ...... 18

CREATININE (ing%............ 0.41. 10 URIC ACID (ng%
RENALFUNCTION. . 3.7 7 Days after 16th Lipoxal infusion
BIRDOIDUR BWARRAN . FUNCR ON HEMOGLOBI N (gr/ dl)
CREATININE (184%)....15...0EUKOCYTES (1, 000/ mB) ...6.1
URCAYEDEF8%¢)1,.000/.nm8] 263 RENAL FUNCTI ON BLOOD UREA

7 D4ys afte16™ Lipoxal infusion

ONE MARROW FUNCTION
HEMOGLOBIN (gr/dl) ......... 11.1
LEUKOCYTES (1,000/mm®) ...6.]
PLATELETS (1,000/mm®) 263

RENAL FUNCTION

BLOOD UREA (mg%)......... 29
CREATININE (img%)............ 0.51
URIC ACID (mg%) 4.8
EXAMPLE 1l

LIPOSOMAL CISPLATIN COMBINED WITH GEMCITABINE IN PRETREATED
ADVANCED PANCREATIC CANCER PATIENTS: A PHASE |-l STUDY
Purpose: The presently described trial is a phase I-1l study based on a new liposomally

encapsulated cisplatin (produced under the brand Lipoplatin® by regulon Inc. of Mountain
View, CA). Previous preclinical and clinical data (Phase | pharmacokinetics) led to the
investigation of a combined treatment modality involving Lipoplatin® and gemcitabine.

Patients and Methods: The gemcitabine dose was kept standard at 1000 mg/m2 and the
lipoplatin dose was escalated from 25 mg/m2 to 125 mg/m2. The treatment was
administered to advanced pretreated pancreatic cancer patients who were refractory to
previous chemotherapy which included gemcitabine. '

Results: Lipoplatin® at 125 mg/m2 was defined as dose limiting (DLT) toxicity and 100
mg/m2 as the maximum tolerated dose (MTD) in combination with 1000 mg/m2 of
gemcitabine. Preliminary objective response rate data showed a partial response in 2/24
patients (8.3%), disease stability in 14 patients (58.3%) for a median duration of 3 months
(range 2-7 months) and clinical benefit in 8 patients (33.3%).
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range 2- ths) and clinical "benefit
actlmty glqyevee ﬁpmqt@gglg% adegezqf@ap spargInere frequent with carboplatln than

WMPQ}@Q???QW@OOQB 43 Concl usion: Liposomal |y
encapsul ated cisplatin is a non-toxic alternative

agent to bare cisplatin. In conbination with

Ge&%@dnﬁé‘ﬁﬂnﬂ@r thbtbra}ﬁfG@m%_r@ efi LhQ QndBihafolianfl) sdiAusieoside analogue
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een associated wth severe side effects incl udi

adviessehrescton & Welogax&ltgt the @pyantag?e gt H?'B%C@P'tbgpat'ﬁﬁﬁ gg gemcitabine
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Previous studies on Lipoplatin® (Regulon Inc., Mountain View, CA) showed: a low toxicity
profile, an ability to concentrate in tumors and to escape immune cells and macrophages,
a slow clearance rate from the kidneys, long circulation properties in body fluids, a half-life
of 36 h in the blood, and promising therapeutic efficacy. 16 In the present Phase I-Il study
we attempted to explore the therapeutic efficacy and toxicity profile of the lipoplatin-
gemcitabine combination, given every 14 days in advanced stage pretreated pancreatic
cancer patients. Our primary objectives were to determine toxicity and the maximum
tolerated dose (MTD) and our secondary aims, to determine the response rate and clinical

benefit.
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dose for phase Il and to collect preliminary data on the efficacy of the drug in pretreated
patients with pancreatic cancer. Myelotoxicity with Lipoplatin® as a single agent was
considered very mild in a previous phase | study. 16 We started with a low dose of
Lipoplatin®, combined with gemcitabine which is a myelotoxic agent, mainly to determine
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Complete response (CR) was defined as the disappearance of all measurable or
evaluable disease, signs and symptoms and biochemical changes related to the tumor for
at least 4 weeks, during which time no new lesions may appear. Partial response (PR)
was defined as > 50% reduction in the sum of the products of the perpendicular diameters
of all measurable lesions compared with pretreatment measurements, lasting for at least 4

weeks, during which time no new lesions may appear and no existing lesions may
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(PD) was
Toxicity

No neurotoxicity or renal toxicity was observed. Temporary abdominal pain which lasted
for 2-4 minutes, and which righted itself, was observed in 10/24 patients at the beginning
of the Lipoplatin® infusion. Grade 3 myelotoxicity was observed in 2 out of 4 patients at
the fifth dosage level. No febrile neutropenia was seen. Toxicity is shown in Tables 3 and
4. The level five dosage (125 mg/m?® of lipoplatin and 1000 mg/m? of gemcitabine) was
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toxidity aib wedix defiriey, mamcmlaﬂyemhed cohetsima it cﬁh@&oagémé Bate cisplatin-
ri

ool S Bhgh A Tl 8 AL SR ot cat
caregi woihedjal afd parerdstipaphadn 5(7r12 ltna‘eémsqnat fBeada Jrom the present

0 bser ve ut  of pat i en
B ek B8 R BB P ol 7 8 Bt SR Blaton o e
comsbipationT i veiyt well larhtadnup o Tladalcbse Dfattd m@/mIhet I7|§<y;ﬂétm® when
0 / f L and, 100 n
seh b iiERRE 12D T 985l 5oBs8! R et A0Ra et %505 mom2
of bmplaﬂ@emy&btmﬁyaﬁdcm aueleb &% @nd44 amdt therdyile. thidbsage was
corf%gdvger%él %@%L’Pa'f'ljlee%ﬁ M‘&/‘rﬁ Blr E%BSlgtinCStandh$ geruﬁ 'f]gemc%gbme were
considered as the MTD. The combination achieved an objective response in 8.33% of the
patients, disease stability in 58.3% and pain relief in 33.3%. Taking into account that all of
the patients were refractory or in disease progression while on a prior treatment including

gemcitabine, the response rate produced here should be attributed to the addition of

Lipoplatin®.

Liposomally encapsulated cisplatin combined with gemcitabine administered every two
weeks in advanced pretreated pancreatic cancer patients, has a MTD of 100 mg/m2 and
1000 mg/m2, respectively. It is a well tolerated treatment with promising signs of efficacy.
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1981 15 Dose No. of Lipoplatin Gentitabine |evel

tients ng per week / er., week) First 4 25
o5t Pt At etB0 ¢ oAt NaoB! Pl FVRlaE! 24 100 Age
(yr100M&8iaR 66 i i[-‘;’fghgé EIJZ%'O Gtéﬁ@er'r amﬁe’ﬂi- 45Fp<§géﬁbiféﬁgrfzdf.?'l”{érformance

In e C [ se leve . 0 atients
SERGMRS] nfrf Boitolt AbEne? (e Deeoniademg/Iheh gaP NV 19 7.2
Hisrﬂé%)g{fi Ir:SWeﬂll-onferilﬁl%)eod %ggﬂﬂ F_Arfl\'ﬂﬁdei{a@zyé%%é%ﬁlﬂtécﬂ 13 800  Low

. Cour +4 . , | , . . 0
GO Y FER LIy 1 SBPmAlATS L B2t 48/ every 4
weeks11 45.8 Gemcitabine 900 mg/m2 + days 1, 8/ every 3 weeks + 13 54.2
Irinotecan 300 mg/m2day 8/ every 3 weeks

Dose Lipo Gemci  Toxici Maximum  Toxicity
level platin yine W Toxicity type
mg mg/m? po-of (grade)
First 25 1000 - - -
Second 50 1000 - - -
Third 75 1000 - - -
Fourth 100 1000 2/4* 2-3 Neutrope
nia
Fifth 125 1000 2/4 34 Neutrope

nia

*Original 4 patients

Table 3. Hematological Toxicity by Dose Level Lipoplatin® Gemcitabine Toxicity
Maximum Toxicity mg/m2mg/m2 No. of Pts Toxicity (grade) Type First 25 1000---Second
50 1000---Third 75 1000---Fourth 100 1000 2/4* 2-3 Neutropenia Fifth 125 1000 2/4 3-4

Neutropenia® original 4 patients



Range 47-80 Gender Male 11 45.8 Female 13 54.2
Performance status (WVHO 0 1 4.2 1 11 45.8 2 12 50.0
wOD20W3/099377 PCT/ GR2007/ 000015 50 Di sease BCEHG&2007/000015
20.8 111 5 1V 19 79.2 Histology Wll-differentiated

3 12.5 Mderately differentiated 12 50.0 Low
differentiation 9 37.5 Previous treatnent Gentitabine
1 ng/n2 Days 1, 8, 15/ every 4 weeks 11 45 8

Genti t abi ne Days 1, 8/ 900 4w/ n2 + every 3 weeks 13
54.2 111 6RI@CaBmdday Samikz SU0D/ M2 every 3 weeks Tabl e

2. Patientgey Chaymct enisgti cgegt Baseline No % No. of

mm—eé:@gﬂ—té@-ﬂge_—wr) Medi an 66 Range

$obi CGender,, Malel 1 45.8 Femalel 3 54.2 Performance 5

abgdaus ( )0 14.2 1 11 45.8 2 12 50.0 D sease Stage

debd. 5 20. 8.1V 19 79.2 Histology Vell-differentiated 3
e? Modergtely differéntiatéd 12 50.0 Low

ﬂ|rd'1?:m§r;.enti i1 on 9 37.5 Previ 0us treatnent Gencitabine
r) rf‘Qda%s 1, 8, 15/ every 4 weeksl 1 45.8

AR tabi H&*®00 g/ m2 + days-1, 8/ every 3 weeks + 13

Mepfropxiciy i gt ecan “300 ng/ nRday 8/ every 3 weeks 10 Dose

Rs e Genct6bxi ci- Maxi mum Toxi city

Cwbs

Table 4. Non-Hematologic Toxicity Dosage Grade 1 Grade 2 Grade 3 Grade 4 Laveln (%)

n (%) n (%) n (% ) Nausea 5 (20.8)—Vomiting 2 (8.3)—Alopecia 14 (58.3)—Fatigue 8

(33.3)---Diarrhea 2 (8.3)—-Cardiotoxicity—Neurotoxicity 3 (12.6)—Nephrotoxicity—-
5 Thrombotic episodes 4 (16.7)---



| evel platin tabine ty Toxicity type ng/ ng/n2 no. of
(grade) P First 25 1000 - - - Second 50 1000 - - -
Wabior@d99337 1000 - - - Fourth 100 1000 2/4a 2-3 MNEUGROME/00001S
nia Fifth 125 1000 2/4 3-4 Neutrope nia aori ginal
4 patients Table 3. Hematol ogl%’al Toxicity by Dose
levamg:i popl atin(r) Gentitabine Toxicity Maximum
Toxicity mg/ n2ng/ n2 No. of Pts Toxicity (grade) Type
First 25 1000---Second 50 1000---Third 75

100R- met’ﬁ@élffbh fél%] '\%Oé)Qmé’éII%* cgménéﬁé‘torxgmﬁirﬁ tﬁéfﬁ'lgt%Scomprising

1000 2/ 4 3- utropeni a* original 4 P
f@@“ﬁ/%@@a@?ﬁ fféﬁ*ymw gboalplatis ang: aceoeliaiv ebamed phosphatidyl

(A n (% n (N n (%N Nausea 5
(@;%ﬁglzg}?w%néowéh(t 8,3) - - - Alopecia 14(58 3) - -
Fatigue 8(33.3) - - Di arrhea 2(8.3) - -

Qapdhetnay iaetdrding-to tliaim NOWR&GEMthE |sBMeﬁ’t ué Jzt'%raﬁ)al andis present at 20 to
4(16, 7) - - episodes,

[F@Jrotaxmlty - - - 1lironhotic
U 4, Noon-Hematol ogic Toxicity Dosage Grade 1 G ade

2 Gade 3 Gade 4 Leveln (%9 n (%9 n (A) n (%)
sea (20,8)---Vomting 2 (8.3)---Al opecia 14
% §)efh°d|:%‘iqog‘i|'é9 go claim, ‘G})E 2 wheipinttba rEgativety chargad dhosphatidyl
@ly@&tdp lnlgo)b‘ is N!ﬁﬂ;ﬁl@ﬁtgm ﬁhdsfhgtlc(?y]r%I@er&bfﬁﬁlﬁ@belﬁ{ﬁﬁtof 'phosphatidyl
s
glycer(l) (D(I)\/tllé’é:) egllagl%yl phosphatldyl glycerol (DCPG), distearoyl phosphatidyl

glycerol (DSPG) or dioleyl phosphatidyl glycerol (DOPG).

4. A method according to claim 3 wherein the negatively charged phosphatidyl glycerol
lipid is DPPG.

5. A method according to a preceding claim wherein the molar ratio of oxaliplatin to
negatively charged phosphatidyl glycerol lipid is 1:1 to 2:1.

6. A method for encapsulating oxaliplatin into a liposome comprising combining an
oxaliplatin micelle as defined in any of claims 1 to 5 with a preformed liposome or
lipids.

7. A method according to claim 6 wherein the preformed liposome or lipids comprise
negatively and/or positively charged lipids.

8. A method according to claim 7 wherein lipids are phospholipids or derivatives
thereof.

9. A method according to claim 8 wherein the lipid is DDAB, dimethyldioctadecyl
ammonium  bromide; DMRIE: N-[1-(2,3-dimyristyloxy)propyl]-N,N-dimethyl-N-(2-
hydroxyethyl) ammonium bromide; DMTAP: 1,2-dimyristoyl-3-trimethylammonium
propane; DOGS: Dioctadecylamidoglycylspermine; DOTAP: N-(1-(2,3-
dioleoyloxy)propyl)-N,N,N-trimethylammonium chloride; DOTMA: N-[1-(2,3-dioleyloxy)



WD 2007/ 099377 PCT/ GR2007/ 000015 52 CLAIMS: 1. A
nmet hod for formng a mcelle conprising oxaliplatin,
wa b@7/e3hod conpri sing conbi ning an ef fecti vePEGRR2G07/000015
of oxaliplatin and a negati velgl charged phosphati dyl
32.

glycerol lipid wth a solvent. A nmet hod accordi ng
t |a+mnlt meﬁmnﬁ}n&m sol v S et and, bs
p?%rge]n " tyo 40% m3 A?% %Itdhod a@ggggl ng %cb) cl dlr%alm'toyl -3-

ir'TBPchIaWﬁ‘é?réWH ProRaNgey &S WMl {1, 2: Histegeyd-3ghostiyéarimighium propane.
gI ycer ol lipidis dipalmtoyl phosphatidyl glycerol
di nyri stol phosphatidyl glycerol (DWG,
dioayf)\r Wthoﬂhﬁgﬁﬁﬁmg &3/ clagn )70‘@h@1elr( lbeﬁ@));somestoemﬂsyk one or more of
R_A id r
e st Bt o osla BB IR b SGenatea soy
\Rﬁ@?@]ﬁﬂ@'ﬁ@“ﬁ@@é@?ﬂ?@]l@dﬂ:har ged phosphati dyl gI ycer ol
lipidis DPPG 5. A nethod according to a preceding
clai mwherein the nolar ratio of oxaliplatin to
A gAtMetBed agerdine do stavspifavhersin the prefomhed liggisdrriesfutthdr comprise
A adineni@m sAitet hod for encapsul ating oxaliplatin into
a |liposonme conprising combining an oxaliplatin
mcelle as defined in any of clains 1 to 5 with a
AL eAOH B I
B meRtog oh a7 SRS i YRS frq A BESORE il the folowing
E@Rﬁfl se negatively and/or positi veI y charged I i pi ds.

8{10§ 'F&HW a%ﬁeréjb&ﬂpﬁﬁn€ ggélml%n\’@?%&hgm‘ﬂgpérg%ﬁgétﬁle amount of

hol i pi ds or derivati
8&%’6 NG diaonagatively shataed ehesphatidyl ghiceral E{)I@MB a solvent and
i met Byinginfet r
R o Y A PR meRbforve poteids
hydr oxyet hyl ) ammoni um br om de; DMIAP:

132 eHetvdd &&V&lng?’t& élélﬂ?‘ii‘%hémmggﬁ&/sﬁf %%%Tﬁ()& Qééaé present at 20

Di oct adecyl am dogl ycyI sperm ne;
Ad:?/éoyl oxy) propyl ) - N, N-tri met hyl ammoni um chl ori de;
DOTMVA: N-[I-(2, 3-di oI eyI oXxy) V\D 2007/ 099377

PCT/ GR2007/ 000015 53 prop }J , N, n-trinmethyl amoni um ‘
thifomethed agopuding tPQa'md?%@ wbglelrathetnegatitey thargedh boosphatidy!

GyeBnpicis DEPADMPC2 DEFE, G 0P pgPdTet hy! ammoni um

propane. 10. A nethod according to cl'aim 7 wherein
the |iposone conprises one or nore of cholesterol,

?yg.?ghgﬁgtd)é%ccgé&hd & cldA0$P RiMerih efh@%&tﬂ%lﬁ‘%arged phosphatidy!
glycerol lpld is DPPG

16. A method according to any of claims 12 to 15 wherein the molar ratio of oxaliplatin
to negatively charged phosphatidyl glycerol lipid is 1:1 to 1:2.

17. A method according any of claims 6 to 16 further comprising coating the surface of
the liposome membrane with a polymer.

18. A method according to claim 17 wherein a ligand is conjugated to the polymer.

19. A method according to claim 18 wherein the ligand is capable of directing the
liposome to a specific cell type with surface receptors recognized by the ligand.



phosphati dyl choline or ceram nde. 11. A nethod
according to claim 10 wherein the preforned |iposone
wo eoovhgr37conpri se  an ammonium salt. 12. A et POOGRoK07/000015
encapsul ating oxiliplatin into a |iposone conprising
the following steps: e) formXg a nmicelle conprising
I j 3 i : f. .
DR BBl R GRGT LB AEEF cforh 36 MrkFeR B e s p pevtice
glycerol lipid with a solvent and f) conbining said
e : . 2 he .
S et aliarhy 3q Maim oy ik ah T 1baR9 3 MRl frqm gpiderma
sipwintactos astanaeritoparitieiesf, reoetatin aantitbrombin, 40%stellif, ahgiostatin,
i Folafy x| 9 or 13 wherein the
%)gte ?@'gﬁ’%ﬁiﬁéﬁg@%ﬁﬁgﬁdﬁéﬁdy| glycerol lipidis
DPPG, DWMPG DCPG DSPG or DOPG 15. A nethod according
t®» CA 3l | ti y o ,
hodpnartiad, dRSfdd 4 phockaltl’ cleth/iyEhel @6hprisig jpguding another
ROBIMAU griconding midelle palipason®. t o 15 wherein the nol ar
ratio of oxaliplatin to negatively charged
phosphati dyl glycerol lipidis 1:1 to 1:2. 17. A
P8t hatl nagibed dcegrdingy tofclamakdswigerein e fdoug Iselected from cisplatin,
| _2&0 . 2 . s . .
T e e L
claim 17 wherein a ligand is conjugated to the
I ; r.ei aim 18 wherein
?ﬁéx{riﬁggﬁﬁ%ﬁ%ﬁggﬁgﬂ%%ioftélg?? stngt(?]‘%'e | i posonme to a
specific cell type with surface receptors recogni zed
hei ki : : 5
28 el eORenely S e ooy IR s eyl cnarges
Phesphagdyi@ivcsrad lipidpt i de. 21. A nethod according to
claim19 wherein the ligand is selected from epi der nal
rowh factor or an epitope thereof, endostatin,
gﬁt AtmisierAcaordingae ciaimi2s, whatgindke nbosphatigyglyseroplinidisnDPPG.
epithelial -derived factor 22. A nethod according a
pr ecedi n% claimfurther conprisi nég i ncl udi ng anot her
ght Aipglgracgpigng ta anief glaires P2 tw26 furthes cemprisiag amether anticancer
10d according to claim22 wherein the drug sel ected
fromcisplatin, paclitaxel, SN-38, docetaxel,
irrinotecan, 5-fluorodeoxyuridine or doxorubicin. 24.
Ao\ GRédIR RBbRINYRE cRmidrayHEBLNIMe BFur?%é?éd?@q fromQigplatin® paclitaxel
A mcelle conprising an effective arfount o ’
ShaBé: Sosetaxel difinoieqaB gafiuowpgoumEdige @ doxervbisiat i dyl
gl ycerol 1Iipid.

29. A liposome comprising oxaliplatin obtained by the method of any of claims 6 to 23.

30. A liposome comprising an effective amount of oxaliplatin wherein the inner and
outer layer of the liposome comprise different lipids.

31. A liposome according to claim 30 comprising a negatively charged phosphatidyl
glycerol lipid.

32. A micelle according to claim 31 wherein the phosphatidyl glycerol lipid is DPPG.



26. A mcelle according to claim25 wherein the
phosphati dyl glycerol lipidis DPPG 27. A mcelle

wa@ewmongismy to any of clains 25 to 26 further cPOPGR300MH00015

anot her anticancer drug. 29. A mcelle according to
claim 27 wherein the drug sel e¥ted from ci spl ati n,
p3‘83|A ligoseme actlrdify ¢l efafth Biurthil éérﬂﬂﬁﬁﬁd"en? or more of cholesterol,

quorodeoxyurldlne or doxorubicin
cRﬁWﬁPu%*,i g ox&N?lpeat i n RiseRhatddethgnalaminget homydfog&ngted soy
QhoBplaEtRGIcRoling, dsramick0. A | i posone conpri sing an
ef fective anount of oxaliplatin wherein the inner and
outer layer of the |iposone conprise different |ipids.

azb, AAipbsdias @ ' |
p @ﬁ H&raifﬁg Q% ﬁgg gf g?ilnﬁy?lﬁ Wﬁqlglgérfg{ﬂ tl'lé %Ur@ac?é 9 theliposome

atl char

%ﬁ P W&%@ whigh (ﬂ"ﬁ‘l"?ﬁ"@l"ﬁ%@ﬂ@ﬁ% eyagie Immmmwejiwnce
gl ycer ol I|p|d is DPPG WD 2007/ 099377
PgT/$$2007/000015 55 33. A liposone according to
Aaf HPeOTe REFREHING dnBiRing BhWherrin the gesting isfa polymer.
cholesterol phosphati dyl choli ne,

hat d ethanolanlne hydr ogenat ed soy

o BRI FERaINg & Ciae) AppereToihe Pamers BEG.
according to any of clainms 30 to 33 wherein the

rface of the |iposonme is coated with a coating
\?# wpgmnaﬁ\gcqqq@ng itH 6 2BABS 105 36\caim wharaine ligand is conjugated to the
palweirl | ance. 35. A liposone according to claim34
wherein the coating is a polynmer. 36. A liposone
according to claim35 wherein the polymer is PEG 37.

Asl ip0 A6k dlh kiod
(gst?ndﬁcf&gﬁlcon ugat%go E:Fglrtﬁ t?g Wh%r%n?"theg@%ﬂdaib rﬁa}ﬂ@ﬂéedfr&hr@ctmg the

pol
i R sRecicseiivpe wWilesustage M@ptqrg seroonized @pérm kgang.
d| recting the |iposone to a specific cell type with
?‘gr ce rec%%toajys recognized by the ligand. 39. A
p%g%‘??é’% ingytor QAIE) 3 or AHMe38 wheiern the ligard isianpepiide.
ligand is a pept| de. 40. A liposone according to claim
erein the and is selected from epi der nal
35 W'W?%{E? @F"?ﬁd NI pe Wheesia die “é@mgiﬁ selegied from epidermal
grawtth faqeibn an apashe kidraof, éﬂ%sﬁﬁrﬁtdnﬂthronﬁ@ﬁ %aﬂél‘ﬂﬂeéﬁ iostatin,
EE?/J hel i al - der.i vefjgf actor. 41. A liposone accor

BPIgmet FRthliar-dervgd\iaderei n t he | i posome has a
particle size of 80-120nm 42. A |liposone according
%ﬁﬁ&k‘?ims 28 to 38 further conprising an effective

LHROSEe 3G58tding toAfY; f £iakas 28 e 40 whsreie the linssameas a particle
sibabf 8xabdphati n and the other drug are encapsul ated
in the sane |iposone. 43. A liposonme according to
claim 39 wherein the anticancer drug selected from

42. A liposome according to claims 28 to 38 further comprising an effective amount of
another anticancer drug characterised in that oxaliplatin and the other drug are
encap_sulated in the same liposome.

43. A liposome according to claim 39 wherein the anticancer drug selected from
cisplatin, docetaxel, paclitaxel, gemcitabine, navelbine, doxorubicin, irrinotecan, SN-38,
gemcitabine or 5-fluorodeoxyuridine.



ci splatin, docetaxel, paclitaxel, gentitabine,
navel bi ne, doxorubicin, irrinotecan, SN 38,
w@ewzioeshl ne or 5-fl uorodeoxyuridi ne. WD 2007/ BPOBBRZ007/000015
PCT/ GR2007/ 000015 56 44. Al i%osoma according to
clainms 28 to 38 further conpriX¥ ng an effective anount
4. t
o Dl s Y50 R A RRET bt gfpqive amount of
tafe aWARNGEN peSFrechalBsterped; pbsibﬁie Qxebmabm rand dhel ather drug are
Ahoubsisbd id the AR RAGHE. gene is p53, I1L-2, 1L-12,
angi ostatin, and oncostatin. 44. A |liposone accor d| ng
to any of claims 27 to 45 for use as a cancer
medi £ r di
it & apEstme rrgé&rdﬂ@?o Hl%ﬁl;}ﬁ{zlx@e éuPﬂ% OURicARES! gj%nrel‘?ls b83, IL-2, IL-12,
Abgiostatienand encastaing r eat nent of cancer. 47. A net hod
of treating cancer conprising adm nistering a |iposone
as defined in any of clainms 27 to 45. 48. The use or
it AdBosRE PEFHENY 60 enwpheaime 23rto 435 fahesecsdsa chrcer medicament.
i posone is admnistered weekly or biweekly by

i ntravenous infusion 3 hour and oxaliplatinis
e dBausaof g ligaseme assording te enBslegINME27 45 Mitbe msanuBacture of a
'ﬁ‘?éd'k%?nékﬁ‘?&*tﬁéﬂgainﬁbrﬁ'o%éﬁzeﬂg wherein the dosage is
100, 150, 200 250 or 300ng/n2. 50. The use or method
according to cl ai m 49 wherein the dosage is 300ng/ n2.
aflz ATH&hYS Bf REatiRLRRE PEARY i
wher ei n_i nf um%nmngl S %r 3 rgln?gactnﬂm L?gllhg% I%’ngée'%efég def('ned in any
5 claimp2(18A%r met hod according to claims 48 to 51
wherein admnistraion is in 2 to 4 cycles, each cycle
| asting about 8 weeks and foll owed one week rest
t iden ussg Qrediethasiz acoaidingste elpimeetdBodr Adc wihereiny the liposome is
@Hﬁﬂirf@el‘é% veery MBHRERY t)CInGaRGRLs! |ﬁfu§ﬁib| agﬁd@r 3P Realiplatin is

col orectal cancer, gastric, jpancreatic
Bresgst atanfiesage of 4PBIR3samg/mast ri c, oesophageal |

pancreatic, urothelial, non-snall cel | | ung, breast,
rostate, head & neck, nelanoma, testicular or ovarian

B3n s Usingr Saihoh Sompding e clar® 88 MiTB0Ein She SpsauR ISTHO, 150, 200,
g5@opgomﬁ§m6d according to claim53 wherein the cancer

is colorectal, gastric or pancreatic cancer. 55. A

| i posone conprising an effective anount of oxaliplatin

80076 mahbi aaeksi8ing télEldeh 26 wh 2
drug and a nr11egat|vel yl ghar ged phoggﬁgﬁeﬁ%g?' rolg/m’

l'ipid.
51. The use or method according to claims 48 to 50 wherein infusion is for 3 hours

infusion once a week.

52. The use or method according to claims 48 to 51 wherein administraion is in 2 to 4
cycles, each cycle lasting about 8 weeks and followed one week rest between cycles.

53. The use or method according to claims 48 to 51 wherein the cancer is selected
from colorectal cancer, gastric, pancreatic, bladder, breast cancer,
colorectal, gastric, oesophageal, pancreatic, urothelial, non-small cell lung, breast,

prostate, head & neck, melanoma, testicular or ovarian cancer.



56. A conbination therapy conprising adm nistering a

| i posone encapsul ating effective anount of

we@x@biog3at i n and encapsul ati ng anot her anti canP€r/G&easg/000015
or an anticancer gene drug. 57. A liposone according

to claim55 or 56 wherein the Yrug selected from

B43 P igh or MBHOGt 6 dingIdHcRim Mﬁér@@eﬂhe Ea%éﬂgtcg‘é@:tal gastric

5-fl uor odeoxyuri di ne or “doxor ubi ci n

A EPAFFGAHISEI ng admi ni stering an effective anmount

of gentitabine and a |iposome encapsulating an

ef fective anount of cisplatin. 60. A conbination
ﬁawsaﬁwwwln%a@|e§ﬁ¢ﬂvsaammequxgmurt and meottiee anticancer
Riplig bodMhntitahte ypéhsa

corgol nation ther(r}%&%z%%gﬁdd)%ﬁgb?tg}eﬁ | al n;?%bptg::spg@dyl glycerol lipid.

wherein gentitabine is admnistered at the sane tine

%8. ARenbirfbibathd i i

accordin 0 C a?'lr)r}w} g&ﬁmbg ﬁﬁnhlgég&ﬁgta I%H)@EI&QS& {Usfing effective

Z810UAE ek %?iaée'aﬁ@ apd gne¢ansiating anethert mtwanmf drilg pt an anticancer gene

ldkugpsonme. 63. A conbi nation therapy according to any

of clains 58 to 62 wherein the cancer is pancreatic

cancer, colorectal cancer, gastric cancer, breast

GanAGfpos&ﬁe -odBiding R élalhﬂﬁ‘g or 68WHerein %@Hhﬂ{'séﬁ?&gtﬁe from cisplatin,

a‘d and neck cancer, prostate cancer
PAtIEEl B-38 doreiaxel, ringigean. Soilsertropaiding ondaxohidinl
cancer 64. A conbination therapy according to any of
% me 58 fo 63 wherein gencitabine is adm nistered
2 d69RGBatien siherany LOUVRENG adwinistaring nin nefféative amount  of

beRERNInAERP R fﬁbGéan@é 8hdBpBtiathes P bile RETH AL Blgmégﬁatm

adm ni stered by intravenous Infusion at a
1000ng/ n2. WO 2007/ 099377 PCT/ GR2007/ 000015 58 66. A

6010 cHAbination ﬂ@’re’ﬂ% acRBMHgtb i 53! Wﬁé}ém 8‘(?3 rd%lag not form

mnistered as a IVIn

encit abi n
a% btth(e\@sq‘f@@ggooswe A combi nat i on ther apy accor d| ng

to any of clains 58 to 66 wherein the cisplatin
étpos s adm ni stered by intravenous infusion at a

sag birssion dherasy Agpordng toeclaim 8% ALEwheisin geracitgbine is

admmrs@érﬁd at theCdamhdnirid a@‘ﬂ%réiéﬁlaﬁmﬁpo%b%l atin |iposone
is admnistered as an hour IV 'infusion every two

weeks.
62. A combination therapy according to claim 58 or 60 wherein gemcitabine is

administered at a different time than the cisplatin liposome.

63. A combination therapy according to any of claims 58 to 62 wherein the cancer is
pancreatic cancer, colorectal cancer, gastric cancer, breast cancer, non-small cell lung
cancer, ovarian cancer, head and neck cancer, prostate cancer, testicular, intestinal
cancer, bladder, oesophageal or urothelial cancer.

64. A combination therapy according to any of claims 58 to 63 wherein gemcitabine is
administered at a dosage of 800 to 1000mg/m>.

85. A combination therapy according claim 64 wherein gemcitabine is administered by
intravenous infusion at a dosage 1000mg/m?.
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58
66. A combination therapy according claim 64 or 65 wherein gemcitabine is
administered as a 60 min iv infusion every two weeks.

67. A combination therapy according to any of claims 58 to 66 wherein the cisplatin
liposome is administered by intravenous infusion at a dosage of 100 to 125 mg/m?.

68. A combination therapy according to claim 67 wherein the cisplatin liposome is
administered as an 8 hour IV infusion every two weeks.



