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various chenotherapeutics can |lead to i nproved cytotoxi Cc conbinations. For
exanpl e, thxrgghnddustraps pihapditoss éSinghi Kill.oet ds| A7Gdupeodisse 2084nL4 20t i ve
effect o | {0bl ast |t f l..lines (Efferth T., et al., Biochem
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4325). It is noteworthy that these experinents were all conducted in the
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conditions used in the patent application were reported to lead to 75%
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i nvol vi ng endoper oxi decont ai ni ng conpounds wherein the presence of an iron
enhanci ng agent was nmandatory. 30 EP1658844 reports the outcone of a
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3 supplenentary iron nedication, died 23 nonths after entry into stage IV
according to AJCC (Balch CM, et al., J. din. Oncol., 2001, 19, 16,

3635), theoenianesspati ent, who recei ved the suppl enent arytigresmonesdpecat i on,
was still alive at the tinme this patent application was filed. 5
W200213826 di scl osed conbi nati ons of the anti-malarial agents chl oroquine,
hydr oxy ctdrobingtionéreatthept ididh gut peowaile hny e paowteimeapdno éhe aberit termi swhawln and
doxor ubi ci,n. Such_.conbi nations resulted,in a better anti-cancer_.efficacy on
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further referred to as CPT. The | atter is reputed to be_endowed of potent
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physi cochem'cal properties of CPT itself. Potent CPT derivatives can be
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together with carboplatin was reported |lately. Such a study showed no
advant ageordeERNg atoppAvaRds NWhEFRIP hithea Pyesense yolit BB tiopeenrkandng aasnE Vas apse
was increased Oglgen the PARP-1 inhibition was prolonged (Hay T., et al.,
Cancer Res., 5 9, 69, 9, 3850). The patent application W2008063644
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i nhi bitor and the nethylating agent tenozol om de. Intercal ating DNA agents
such as wwréasacy thd efficacy olcARSI Neaderhiledthiefest patienbedr dinlovet mnedveske f or
years in the treatnment of various formof cancers; the best known
derivatives bei ng doxorubicin, daunorubicin, and dactinomycin. 25 Treatnent
of cancer remains largely unsatisfactory because of drug resistance
phenonmenon or dose-limting cytotoxicity. Therefore, new treatnents

i nvol ving potent and safer drugs are highly desired to further increase the
chance of finding an adequate therapies agai nst cancer diseases.
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10 ingredient (a) and (b) are fornul ated separately fromeach other or are
formulated in a single dosage form A further enbodi nent of the present

i nvent i onwoebat@ssaro a chenot her apeuti c conbi nati on con®icstErd@0068928

phar maceutical agent (a) selected fromsthe group consisting of ART, DHA and
ARM and a chenot herapeutic agent (b) selected from 15 the group consisting
of canpt stdemantiayiivat medscatioARPetl 2 hiobithoafer entrgriotd stbigadVDINCoEgeat S

Sgent. (o} AGE AR Ranastal: & MbnPhedt o0 B 408y RSB0 age
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enbodi nent of the present invention relates to a chenot her apeutic 20
conbi nat Patent enslieationgwas filel. phar maceuti cal agent (a) sel ect ed fromthe

group: co !aHA ﬁ\fg}q I
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or sequepjial al':’(ﬁz% ail”wﬁeHrﬁfee L e Radl BRI wad LB 1ﬁahf§hc%ﬁii’deﬂ€1tdt% t he
pharmaceutlca agent (a) DHA. In a further preferred embodi nent, W thi
sai d con@umneodemvml\cﬂsemndhem apm@tculala@adrowwlomqtaneahmteotrb@mm}y been
derivyative. armr referred emodi nent, t hecin derivative
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7- p- met hit 9’@18g%gﬁph A¥S RHYEA eﬁ@gieﬁ to-produce synergistic effects toward
pent af | ugloheRgYd R0 AhARELdNKLs canpt ot heci n,

7- p- phenyl benzyl oxyi m nonet hyl canpt ot heci n, 7- [242,4- difl uorophenyl)-
et hoxy] Caimpootetehy deramjtmsrmgmateﬁ-frqm thet batoyietie moyk dhym-forty years ago
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20 canptothecin, 7- oxiranyl methoxyi m nonethyl- canptothecin, 7- (6-

uracyl) - nwﬁ%@ymﬁdwgwétchgméﬁmﬁgmqmchﬁve been devoted at improving the physico-
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[ (N-met hyl ).- 4- piperidinyl]-nmetho | canpt ot heci n,

(4- mor phqu1%W%§&}f AP PRFGH o %@5@%@% thvesfﬁumnog oh L, Curr
(benzoyl pxyim DQs‘reiﬂﬂ)’i )s, 2885)canpt ot hecin, 7-

[ (1- hydroxyi m no) - 2- 2- phenyl et hyI ) - canpt ot heci n,

7-ter-butyl oxyi m nonet hyl - canpt ot heci n N- oxi de

7- met hoxyi mi nonet hyl canpt othecin N- oxide, irinotecan and its active
metabolite SN-38. In an even nore preferred enbodi ment, the canptothecin
derivative is selected fromthe group consisting of

7-t-but oxyi m nonet hyl canpt ot heci n, 7-benzyl oxy- 30

i m nonet hyl canpt ot heci n, 7- (2- am no) - et hoxyi m nonet hyl - canpt ot heci n,
irinotecan and its active netabolite SN 38.



I n another preferred enbodi ment, within said conbination the

chenot herapeutic agent (b) is a PARP-1 inhibitor. WO

2011/ 0765%@PCH/(FFRA010/ 068924 7 In a nore preferred enbosicmarbeloibs2PARP- 1
inhibitor is chosen fromthe group congi sting of AZD2281, ABT 888 and

VK- 4827. In another further preferred enbodi nent, within said

conbi nat Agrrotheng reledf A RBdumhebitigent ofib)logs waus eistethdisbad anithg bbkia thgent

chosen b nb5 i cin, dactinonycin and, daupnorubicin.. | n r
Further BROFST a2 BRiRL Ridrou R T RErn PRAY neBiundh RBREDE L ¢
agent (binlibitéy, Bh& YAt peowead cahassih. 'BROAL heh OBURA T @RStest ngaibns
cisplatin, carboplatin, nedaplatin, oxaliplatin and satraplatin. A nore
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(b) sel ePARP finbibitdre, gimupg cavidelst ARY-888,c ampbatieciith dantiviatlavasatoPARP- 1
inhibitors, intercalating DNA agents. and. al kyl ati ng agents, wherein such
use i s sBIPRREHES besy d?ﬁsﬁ%ﬁ%fn%ﬁmté'é)ﬁ%tgﬁ%‘f%pré’é?e]ép%di cament. 15 A further

pref er r eg A@IPdh HRAorS MaSk SIS0 Beeh %gHﬁgd %Oéh}{%ﬁh% TRE kbRl AdfALied BF

conprising at |east one artem sinin-based conpound sel écted fromthe group
consi st i agtichnARTdridAsacid aARMboIsomerdsienlainlohitorst fDeankebAheetapbutiic. agent

(b) l ected from r jstin f.c t ot hecin derivyatjve PARP- 1
o B of ancsrianD, B RtiLand Safut RYRSORES ancbal vial &ncetion
use is 29nrsep2068,e, 90NAUmbiantioftheRpyeiH BRICAS/H53 HERCiPREMSNRL dSR1YIEE OF
treatment of neopl asns. Another nore preferred enbodi nent consists of the
use of amEHHRAECEUNPeL Inagbarg thy WAhiOE P ARP-DHAhteroMPRE3T dMenpahKah.,

phar maceyt i ) LCh, i - (2- : :

b o) - etttz ARAE ey 20088, o881y bdbcher with sorbolatinven sepasted BiRle
25 iri noSadaa study tlsovaed hv adeehalgelovee chSNogBitinenetherspie lOniSehe s1separ at e,

concom tant or sequential, for the prevention and/.or treatupent of
neopl as mEmay P WhD LRCTERIVRE] LB BrdriphagHen svas Brolqied (ST o

phar maceut i,galcARERtRA?) 20d,Choi 5. Bk nriconi At LR i & OhGIdmReeus i cal

agent (b) which is doxorubicin, wherei'n such use I's separate, concom tant
or sequefiftdpdlalorf)orepphte Bt tpsawe rearbarobndlevvativeatareHARSE 1 nebplitssawausn even

nore preferred enbodi nent, _consi sts of the use, of a phar eyt i.cal ent (a)
Tomer e TGS SRERaLT TN i wht et Seaiy Shn B AR X R TERT o
consi st i pgCPHOFIRE5PHA@Ren M drDiteOBhfiahi R abtuldyareshenRE Redoaifbhtien agent
WO 2011/ Q76547PCT/ EP2010/ 068924 8 (b) selected fromthe (gr oup consi sting of

PARP20. | HHIrBPY yeginskheolic Funpers iselvigg s A3l anhiyiromd dhe wethsdefiest i al |
for the i or treatnent of neoplasns. A still further preferred
enbodi mgé&\égﬁéﬁog@g&o&é't he use of a pharmaceutical agent 5 (a) conprising

at | east Itaecadati egriDEV Ai agehas et hcagrpotindcg@dineciregeridiamndehwagresupacobsest i ng

o AT B A QoL LT R e ol agent, (a) yhjon 1
sequent i pfowh QeritBEvEY BURR b 25 dRGA Ola dr o abidBN tan@f A ERRHASITE -
25 Treatment of cancer remains largely unsatisfactory because of drug resistance
phenomenon or dose-limiting cytotoxicity. Therefore, new treatments involving
potent and safer drugs are highly desired to further increase the chance of finding

an adequate therapies against cancer diseases.
DESCRIPTION OF THE INVENTION

30 Notwithstanding uncertainty about alleged activity of DHA-containing compositions
coupled to an unknown mechanism of action, rendering the usefulness of DHA
and/or its analogues as cytotoxic agents rather hypothetical, we surprisingly found

that artemisinin-based potent anti-malarial agents, selected from the group



A nore preferred enbodi ment consists of the use of a pharnmaceutical agent
(a) 10 which is DHA in conbination with a pharnaceutical agent (b) which is
ci spl ati nworoci@r7baapl ati n, wherein such use is separate, pCOEPRNIOLESIR4 OF
sequential, for the prevention and/or tyeatnent of neopl asns. The
expressions "separate use" or "use separately" indicate that each agent (a)
and (b) camidtolg dWARTpDdpeanddhiRMi, stheat ¢opmbisedhedth e cahintbtheam deiditiveer ent
fromthe one 1 .ot her agent. The ex ssions "concam fant use" or
ruse contor PATIEY - ifiiacs Shatasttag ol e B e AREHTRE FRE s ame
time, sapfbvaedhsedd@nnG JtesibdHe@8ishiPogrishddodeliaFagacdy, dparti&apaLat el y,
what ever their specific dosages are. The expressions "sequential use" or
"use seqgd&htli-al | y" indicate that each agent 20 dosage schedule is

adm nj st d : i odd c,has] i.n ,hg o ne _age at
any ogne ?Flrgre.e%ognggﬁn gfnetcl)%l ?g%er}tné?géﬁtg% aﬁé%%}%o??m %lggl(og]}e]%)géﬁge as a
result ofomkeidptiasi eonshenR afi a slonsisbaticdl hbental)osdtadtedrbinf elic@tgromp of

cells. The growth this claone of cells exceeds, and is uncoqrdinagted with
that of EHEHBHNRl X%Fsbf@%aé‘ﬁdﬁlﬁyﬂiaﬂd 4 FhoBOReTAAUP CRAfE slgtgdirom
Neopl as ”ﬁle”'g%u%ecol@i%{gt&%, ofpéa‘?ﬁﬁ%kh&ﬂ@%rigéti{?i@é,'IQQ[@P-H- iR, NPl AR,

i nclude for exanple utérine fibroids and nel anocytic nevi and do not
t ransf or PN/t agagdipcend Pdybatingldgentsl wieaan vedphasasl i olludeticar eacloma i n

situ,,They do n i nv and destroy the r r.oundi i ssue b |ve

enoulh 1Rl foor PRES stfioigelebe stren ek RTD Rat oS it ot ElatEfon
cal | ed cangeingléQoshdeYoimvade and destroy the surrounding tissue, may form
nmet ast ases and eventually kill the host. Metastasis consists of the spread

of a di sfab&thenoemhedimeniant dheparasenb lanrtiey rakitesadp at clemotherapentipar t .

Only nal [ gnant .. . .and 4l ' e | 4 she ity to
met astas%ze. %%gggo#ﬁgg4éggwgﬁ%% B@gﬁzgg@cg%cséerq&%g I%&%agheg%ga away,
| eak, I or Ccﬁﬁ;frl]dtingf d;}foM;@ ‘B):Hm?myl ABM)lmhddzeghagoﬂhyenmm émca@ﬁld (b) m«;httlyefﬁm S,
circulate through the bl oodstream .and be depaqs wi.thin normal tissues
ol sebher 16 A URCHBSHY D Mt Cre dgrEagyes ﬁ?r@lgﬂaqu@ srteRltghaincy .
MoSt tumpwWS GRAnIE! 834 aS{1&flatRlet NOMARs] NWHREMENOWHBH €€3id € cOmbimit@nl O
and basal cell "carcinoma rarely netastasize). Wien tunour cells

met ast asphamademtnehagantdar and coahbdbdrapsérandat yb)aredfetrastaded o aymmle, and
its cells are like th in the.original,tunour. According to an enbodi nent
of “the pReBERfoTRoaliaRE ot e s o H TS eq o & bri mary ¢ amour

sel ect edAf tOMAiRReD b AR AFERY dfSThROpIRBESOTFen £idh Gel@Rto 4 CheelAReEpeutione
tumour, neuroendocrine tunmour, |ynphoid | eukaem a, myel oid | eukaem a,
nonodt i eornRiBREER eonsifstgk af yacitgrangceniiadnpaentatilt eelpetedyiapmc e group

| eukaem A BrS el e b i . S i noma
consi ot PRI AR DI UL R A P AR HIEITD AR

non- snal the g]!‘dup: ¢omgist AvgCett ca(nlﬁ@dﬁ_ﬂ@cimlddriﬁ?ntimﬁ?mAREJ 1l i_d}ﬂbﬁgom?:imtﬁfca(l:iﬁﬁ:ﬂiﬁ:) ;
gastroi ntestinal cancer, including esophageal, gastric, s wel, large
bowvel , réi\on\! 28Rt ofBR caéﬁxlélﬁl;ngg! PRAFES: i M a%rlngwbthrbmsa oRREDEoMan
cancer, GRhMhERutEaNCESonteNEPBEA | BheoRBIHeLpedtRS Udak| QPR aeCNBImGBREST ;
prostate cancer and skin cancers. The neopl'asmcan also refer to a
paed2at r sepagatetsrwhifbns sxidmk dorpsepdic atier canconmizat or 26qudrdialcan. be treated or

where th rogression of the copditi.on can be degl ayed accor.di,ng to, the
resent  Thashtee e SurBP APt RS gl o e e pRGEEHtA kg b 1

| ynphobl pgtA.c | eukaem a, acute nyel oid | eukaem a, adrenocortical carcinoma,
astrocytomas, bl adder cancer, brain stemglioma, central nervous system

at ypi cal In arfardies/nratserst embadierant, padin seihewenbingsienrthe diempshierapyytiem
enbryona S i, I ...astrocytomas, crani opharyngi ona,
ependynn%‘?%@%fr{és,a %%%%%&ﬁn%ﬁn%?@@ﬁ?{“é%ood medul | obl ast omg,

meduBd oepi tehehiremprefpiraéadmpadiaraiy thé @andetiscof denivatiredisabee of those
differentj ation, ratentorial imtive neuroectodermal cancers

pi neobl aé]tsglr?ﬁ‘?é1b‘?‘ i‘ﬁ?a@ﬁ r6g/b% cHi K1 TERhEROr ’é%raé?lﬁ%inaetgg‘ﬁ rSﬁggr vi cal
cancer, PP&‘EH@H%anﬁ?Jo_%e%% AlerRABGES 1arf SRARLAD EAIm CRRCSIoupeXInsfsthi@Bf 3l germ
cel|l cancer, 30 gastric cancer, gliomn, hepatocellular (liver) cancer,
Hodgki n mgbipdromm)ndoetheicacanedrecin, ar yngeal cancer , 7inestkaeyrimanometityd-10-

| ynphobl asti c/ nyel oid | eukaem a, |iver cancer, non-Hodgkin |ynphona,
medul | obl ast ona, nesot helioma, nultiple endocrine neopl asia syndrone,
nasopharyngeal cancer, oral cancer, ovarian cancer, W)

2011/ 076547PCT/ EP2010/ 068924 10 pancreatic cancer, papillonmatosis, renal

cell cancer, rhabdonyosarconma, salivary gl and cancer, sarcom, skin cancer,
t hymoma and thym ¢ carcinoma, thyroid cancer and vagi nal cancer.



The expression "prevention of neoplasns” relates to the use of the

conbi nation of 5 the present invention to prevent the devel opnent of

mal i gnantwbuomwrssamvhenever pre-nalignant (al so call ed petempeabloyso24

mal i gnant) neopl asm are detected. Accorgding to a further enbodi ment of the
present invention the neoplasmto be treated is a malignant neoplasm also
cal |l ed chpdexycanp@thpatienti-aet-purslycghanyl- Zre)@qucas’mmmnﬁethu}cahmtotémbmdi ment
of the p? ﬁ}?nt i nvent E“? trﬁjlgfat ed to the use of a m)t tgera eut |7c

Conbi nat 7o BsHETRETHS Brptpfef i dbrbibodSnto s GRS T east
one art emeﬁmbﬁtd&@ngﬁqlmmayr@anﬁﬁbﬁﬁmd 7t pumokpﬁnﬁbﬁw@hﬁ@@ﬁ s6thBanOf-tART,
DHA and ARM i n conbi nation with a chenot herapeutic agent (b) sel ected from
t he groupuiwssshiomeghol 1 hrftosy errapiothiesiivat i ves, PARRtexyIRRDomEdEnd;10-

t | f
e 2L A PR AT LI AR AR B BB PRRGRLAD, o @
the anti triehm}ﬁfalirluﬁﬁhet\h!ylcyimrﬁo’d'fél’clmeﬁcéﬂb@ﬁymhﬂlo&yhﬁﬁmm&hyl@ﬂﬂ/pﬁcﬂtha@ﬁp'f7€)t ic

properties of the chenptherapeutic nmposition. A still further enbodi nent
of the p&é%%‘h‘%o (e S TRO e L ATBI P Phe use of <l %&218 %W@ﬁ%xlﬁw% Peutic

COMPOS| t L b WeHBhfdchNEa hSBRHEih S 7 5By REL BlirlnPh{ RE MR o0 TR ROy
sarcomm, carcinoma, nelanoma, bonhe tunolr, neuroendocrine tumour, |ynphoid
| eukaem ez;ylnymroeﬁlyﬂ@umaehhemm no?romloh@iyﬂmaﬂmmmmonmghklaalyn@cqtﬂlemn 7-

| eukaem a, ;acute cytic | eukaem a or n's,di sease.. A still

furt b BiBaERR RS B e B o eut | car EoRES LR IERT CoRBIEth Yy a 25
phar macegdhpethagent 1anmb@f:i&ﬂmhfe@nylbmpwtﬁ@@ncon$1[@tbélﬁyufxyﬁﬁho)w and
ARM and a chenot herapeutic agent (b) selected fromthe group consisting of
canpt ot hek¢nyleldwilpamplabecipARPL-(1- bme&yemsnomﬁh@ﬁ@@mthﬂ@nDNﬂ Bbemy- and

al kyl ati rt a bl e
cartior DEaPARRh ol amecly SRR SR A IR o PR

i nventi onxylmﬁomeﬂgzéxs&n;ﬁmthdche pT @anéﬂtyﬂhnnzgfoxglmh@mh@]mhn@ad)theaﬁp0§Lt| on

as above defi ned_char act erised )ﬁ m Xin a phar ceu |cal agent ]ag
above> depimeduaHbeRsy PRE S RE T AT aMS FBut @ e(n@y Oéglr%l@@wt fined
with at 0,eflddif76544 'i’ﬁﬂi/ ﬁﬁ%@ﬂdﬁh@ﬁ%%@h&% 'ﬁ%ﬁne%ﬁcérﬂ;a&%ﬁbﬁn T4t
pharmaceutical |y acceptabl e carrier and/or “exci pi ent” and/ or di | uent In a

further bummwmmmqmthylcah@td@@m (a) ard- a(dla)nammOl&E) lammmome;t,hsdr ed

t oget her or ﬁ after er i.n oq@1 nbi.ned t doa}r%ﬁe formor, j,n two
separ at e“B W Edsage fo(tlrﬁ; A Ehps 87‘@ Hrlnﬁmg’r? EHPHEEREP pr ef ditfed
enbodi Mefhph @ﬁﬂi?§ DALAPLIhT cAGBMhéd, | S adM PhstRFBHetHokR)- BhihoafctRy]-

adm ni stration pharmaceutical agent (a). Another even further ef erred

enbod? ne?ﬁmE¢0th?f’én7p|7 SERMY IR IRy BRinoEIeAh Bscappptathashe F66-aragyak rog

pr oduct C tiC

gent (o) T RE AP e RARE Ry S P PR AR R Bl BOBREREAL 28 (o)
for s epapﬁméyl)mhomymaﬂbmethﬁequ@muhabmus e. 742 $h1elnlyl)fmétt}imymp1mefxe1thﬂd
enbodi nent of m I“ entlon rel ates to.a.co rcial E@Pkag

product GHEPWE e%a? ¥ RigeRnyA)y mesn Ry o ylfcaamt Ciy

chenot he(@&%ﬁ%m&uﬁg otk dXy] n;laﬁldrﬂetmc%momfn preﬂ@ I‘ﬁ%&ﬁ&fh Bf the
present Invention e ag ents (a) and demonst r d| tive or even

pref &F abteymsiymbecgn,st |7e[(bh&émlmmm{mdrem’ﬂﬁjbdl)mntptoﬁhetm pr-ésebttyloryent i on

comr | setmEP R PG et T SR PTRERy T LB TR py RGP e ™ €

conbi nat {rootedarddnd 88SktiPO & BAb&ITe SNWBB- based conmpound (a) 20 selected from
t he group consisting of ART, DHA and ARM and at | east one chenpt herapeutic
agent (bjn §@| emremqrﬁometf%ée@remhvde@ﬁ%sfthen@ar@pt%hw gteBEtveder salegtpd es,
PARP-1 i g ? grodﬁ)t ?:8@@1!1&&'6}97%%991%%0%% h E?&th@ nA9eHL 0x S

pharnaceu as use 'S’ mean
i ncl sale irhmomengy]emmmmgm@a) and (bj-(2- hﬁnm)-@haxmna%ed&lleymc&pbmbl e

salts and, 25 according.to th ont can also be referred to the

conbi nat F&Ht B‘Fa“t"llféo[’ctﬁﬁ tl’T‘FlElettglP‘ﬁi ﬁ%sdosage form' refers to physically

di scr et erliRinbehet UpleBir&d @8nudALhERY WRRUES df mHABRPL SHB @ehd RO petHeT
mammal s, each unit containing a predeterm ned quantity of active | ngr edi ent

(a) or (bgenta(b):ulaaPéBHbHﬂrlbd@ce the desired therapeutic effect when
adm ni stered concomtantly or sequentially, in



30 association with a suitable pharmaceutical excipient. Typical unit
dosage forns include refilled, pre-neasured anpoul es or syringes of the

| i qui d compasitiresas; or pills, tablets, capsul es or thepcirh®m0/0td924 case of
solid conpositions. In such conpositions, the conpound (a) and conpound (b)
of the invention are usually a WO 2011/ 076547PCT/ EP2010/ 068924 12 m nor
conponenin @f more @befiatred. dnboliateat;t tHEOPARP-henbhtitooris phefer éviny the @roabout 1
to about 40%.b i Wi r i.nder being various vehicles or
carrier sc%?bStB{go‘\l&Eéé@?%%B]aiAtc]gr Eggﬁflglrﬁ#{o& forning the desired dosing form
Dosage tIealiBfierMirifera SehGk&l desdodihestl avighina §ailt | Rhdifdsen sehedul e.
5 The term "conbined unit dosage forni refers t?m\ggym cal Iﬂé di screte units
sui t abl eckemetheraneptgosgges Gorishamanntaupilatng ofket whasml shetwaeh unit
cont aj ni d 1 L auan i . active ingredient (a) and (b)

cal cul at g(%{ot?gg%rﬁﬁ &gé%%ggge5| r%%j%%gpgg%uti c effect, in association with a
sui t abl eliphanhogoeut fueterexaicfiresd s emA®dahevie diisitihosedd tdoenkinativmathen of
active ingredients (a) and (b) of the present 10 invention is useful as a
Ted cameRie AT EHeE R TorCARE T %&ééﬁow@%% ZARR&PRYFLRASe i S
a cancer ,0fis 1106, DEABSHBitind A& N8N, biHlhlaRh GHHRatRSIdteneum face and neck,
bl adder, brain, prostate, ovaries, eyes or a netastatic cancer. The term

" commer cAamopagkefgeredoembpdinthndt Consass W dte hereedha wplefrimeesuacdi ageft (@art s

al | omi ng separ.ate raopri at e . dosages, of .phar naceuti cal nts (a) and (b
For I SR RAr B 2 BATP b A RS E S e D BB TRIRY s lthed 3Flh s (P
present bdheRid 08 ART, AT &Y ARNMMEN o ahtiah Gvith & alinddtReshpsutid dRhbods

whi ch are common practice in the pharnmaceutical industry, such as, for
exanpl e, (Wheelectef] feom athed grovResinsttore 9f Phampiatbesin c dbriseliiesse ePARKdboOK,

Mack Pub; Yoo L1191, | : 1,0l i 0 0.r e
chosen. _TRbKares el ftthg oA REGRE HiR05hG14ce, BEEKE RHALEORE 5210

oral , pasentreteakomonttpitacalseqdentinlshs atmh@ticaniégt. conposi ti ons according to
the present invention contain, along.with the active ingredients, at |east
one E%ar garf%thqrc@lef%rr%i @g%pégv@ltv@ﬂsat% obithexer B enpharppracytical agent (@)
particul @Jrh})frié‘i%?; 4l 16R5&MBhAat 1:QPmMEQRM - HYRAL SomBodnd SRR 'f%xﬁgt}?eg%ﬁgé% ount

di spersi ng agen suspension agents, and 25 enul sifying agents.
of the ptrarsmaoeuei ARIT, dYBAt snddtRMIihycoadmhabien evith angHdmathpragmiuky dgent

determn b hysicign, in the |ight of the evant, circunstgn

e ui g ReRelatprg A, asfin  Saeledite B8 LBelhFSRr de TG WPARPSL  on,
t he act uplhibiesRE Uik AHThE BNAr 8gbntdraid DDA ia@Bntst REhareidy shdyisyeai ght
and response of the 30 individual patient, the severity of the patient's
synp2d s senagate; heoncprastantopr aiegiuenpbuffd, theeprenenape udpd/ar | freampentt ofe
dose canng(ﬁﬂ%%g mated initially either in cell culture assays or in ani mal
nodel s, usually mce, rats, guinea pigs, rabbits, dogs, or pigs. The ani nal
nodel mapnatl®e hercusiederired detbedimae tdigisappf ofps uas of aWharmaceutical agent

2011/ 076547PCT/ EP 0/ 068924 . 13. concentration ran and route .of .
adni ni stgazlt‘i"]%]ﬁ. lsﬁgﬁAi HE SPRBINASH I ﬂéﬁl%@%@%gﬁoa%f@ttég?ﬁ“ﬁa%é%f7u@-doses

and rout g8,if HletRGiRIISShatHy Ao 1S. 7ln ealiehahilon dtAS1cE R hecin,
Equi val ent Dose (HED) it is recommended to use thé conversion table

pr ov2gedirinmpt&ardemice aftove metalslity Shhds Rebérewe sechdosanseepaiaz@0@ncom8antood
and 5 Drng Adm iftfraél on, Rotckvi | ] I\/ar%l agd USA). Generally, an
ef f ecti v& HOSE™ AP I"OHE ¥} 8???16.1@(137%%&86?8 20 %frhegop ot phar maceut i cal
agent s, ArfateieabhyrefgrefBrie DomBBdike it @oR S0t ¥ the @k dphashmetitbitad] agant .

The precise effective dose for a human subject w Il depend upon the
sever i t y(@f whigh ds sleH<e 18t earabingsiger #ithh gaphigrypcewicad upgendt (b) agdichnas ght |

and ge“ggéxo%b{‘c > $RerdR) %&cth’ ok ek, féﬂa £ ANkl %AEPC& Qé%lfeql@aﬁ‘,i 54 @hd ON.
drug conbi natron(s), reaction sensitivitiés, and tolerance/response to
t her 3py. prdvieatianaudfor teenthendef acoplagds.by routi ne experinentation and is
ithin the jud t of t linician. . :
wthin Ag év%nglggfenpre?erre %m%oldyrln(e:lllta(r:]onsmts of the use of a pharmaceutical agent
(a) comprising at least one artemisinin-based compound selected from the group

consisting of ART, DHA and ARM in combination with a chemotherapeutic agent



The medi canent of this invention may be adm ni stered by any nunber of

routes including, but not limted to, oral, intravenous, intramuscular,

i ntra-artwoi2al1/078&7i ntramedul | ary, intrathecal, intraverCriEpPod1d068924
transdermal or transcutaneous applicatigons, subcutaneous, intraperitoneal,
intranasal, enteral, topical, sublingual, intravaginal or rectal neans. The

conposi t (mreldcoed Groal thelrgrons tecoasisong mdyPARRe itebitorsnvoierbul kudh queé ds

sol utions or suspensions, or bul k powders.. More conmmonl| however, th
Conposi ¢ FOREHEr e SHOBH EBE Do AHCRRL (oS HhE PEYARILY FIUPT ] Parandtc T at o
dosing. Jdb&plhehsn "unit dosage fornms" refers to physically discrete units
suitable as unitary dosages for human subjects and ot her mammal s, each unit

cont ai ni Agtdl prében prajemed eqhodinent efnsads of eherusepf alrheamageatiead agent
q = ; Tect i ver ; bl

D aohee ReULAEY  EASPS LRIk L AGBLA OB, SHL A0S

phar mac etdnstaidgyofaAREFpDADA einclaARIMBER cdmbiradivnnwihraphamadevaichhagape®) i c

agent. Such _carriers include antibodi es and ot her pol ypepti des, .genes and
ot her th¥ g&ea%i@aééﬁkaémgu@ﬁe% VRpEEBNE % PEBVISIEBPRAL EPREOEEFANeFT does

not i ndug&lute;lgap,rﬁﬂfetv\#@#g%@m@gh%pg}e%m@ﬁ{g{fﬁléopg%rﬁg]e i ndi vi dual receiving

t he conposition, d may be adm nistered wthout undue toxicity. 30
Sui t abl eAceworé ersfenmeyl bmbbdingemt ®ingwity ofighabolei sfed pheonmeehiecall amergu@h as

tei | ysagghar i d lylactic acids, .pal ygl ycalig. acid | ymer i
i nb? ac BB BPHA Sese by mer aamatiasgitilal 40t kiR o 8P fbr ougn
di scussi @rbeplati¥) RN TQRAT REd /iIEPEHhPALE GRAborhftaRbadrMBERINRA] ko the

acceptable carriers is available in Rem ngton's Pharnaceutical Sciences
(Mack Pubrevestion gng/or togtmenphbpeedasas-cal |y acceptable carriers in

t her apeuty S L i« ddj td tain gyl u r,
sal o, oo sSpRRoRkh SRR AE YRR Bt Bldkael PRI RIS
wetting @) camfbldov yi prgpegadinsnisfratibafscredulg vehibls tan be sliffare t tiiven lth&k ene may
be present in such conpositions. Such carriers enable the pharnaceuti cal

conpbyi t Plohe ABeHREr mul ated as tablets, pills, dragees, capsul es,

I'i qui ds, THEleS pred¥oHR S corRbHIif AR Sused Us PEAS LAS miB 1 NRdich ke ehtWachNGRSE | ON
by the pati enF. 10 The term "therapeutically effective dose"” refers

speci fi catd pdianistered tatuthat symedose, chid heentsnbéingt foomuilated|ini oige single
phar mace?ti cal. a ent%éag)tﬁnd #b&)ﬂ A further -O(E’J ect of the invention is a
process %%ﬁgFﬁ%"”gPéﬁ t'tow o1 &F MR ERSCHL AP8RBHE i ons characterised by
M Xi ng arhb eagheRMhsPhREUBERAT L@ 0RTEH sé@lerdndlyd RAXNRCRHE icaah a@ant (b)
with suitable excipients, stabilizers and/or 15 pharnmaceutically acceptable
di | uéht sdogerscim duie IEXPPRIRERTS on R aeHN e bagiat invplvang peivaaieaseasét @ Pty of
DHA and %t%ﬂ q)}n%ft%g_nt tunour cells The biological activity of DHA and
unour

ART on t elTs survival was evaluated. 20 The latter were seeded in
96- wel | Theseen Cubdplaempiratiegeatinagimooxiaiaisek of 13%0 € an bl nesult @f avdplaeiae

or ART f BPOBESR Qrorcol el PrUHC Lo 5 SR GENpiIGt (it cone of ©
cells exceeds, and is uncoordinated with that of the normal tissues around it. It
25 usually causes a tumour. Neoplasms may be benign, pre-malignant or malignant.
Benign neoplasms include for example uterine fibroids and melanocytic nevi and do
not transform into cancer. Potentially malignant neoplasms include carcinoma in
situ. They do not invade and destroy the surrounding tissue but, given enough time,
will transform into a cancer. Malignant neoplasms are commonly called cancer.
30 They invade and destroy the surrounding tissue, may form metastases and
eventually kill the host. Metastasis consists of the spread of a disease from one
organ or part to another non-adjacent organ or part. Only malignant tumour cells

and infections have the established capacity to metastasize.



and ART and left to recover for 48 hours in mediumculture. The medi um
culture was then renoved and cells were washed three tines with PBS. The
pl at es wewe 28bh/d7b@n i ncubated for on ice for 1 hour w tlpc2a®2@b/06§92PBS and
50 al of cold 80% TCA before being washed with distilled water, dried on
paper and finally at 40C for 5 mnutes. 200 al of 0.4% sul phorodamne B in
1% acet i €ancdrccellercendatdeld amag, tdad, pnepiblafromme wasigychongededter 1@@phanat es.

Sul phor odami.ne B was . renoved d the plates were washed times with
oanont cand 6o eSSl PaR TRy RO ERe R MR tiER T TRl A it Mg ac
40C for _ﬁoﬁﬂlﬂ%@%es'rbl%@w?l@& a&h thei BodiO MM W84 Es addgd, of _‘BErdé' BhES YRS ©f kept
under stirring for 20 mnutes. Cell survival was determ ned as optical

density melBnaneym Mpsheamouss canvoletasiRaige.s pibovol | o arergrdegTers dndunt of

vo o011 SR TR BEEE o s aauhtDat! RPN HEeEREEAT Wheh: RRAEIRENES ©
| C50 wer megadtasias,echewhé tubeiur St@tlddrad seevidaty onsndtystate Alhddr] apdogs am

Results showed a very weak antiproliferative effect on tumour cells.
W't h theceﬁﬁ;}?@ggﬁ RSO HHEPTABRRCYRPE (i . e., NCI - H460), DHA showed to be

abl e to hphjrfide {304 ESbBHARN L HTRU prE&d: thifigSod EheSH@dﬂEé}ﬁ%‘?Jea&lea{t%HQé? or

even at |ower concentrations. DHA was indeed, unexpectedly equally
effecti ve prnntdrg tesbst,anelebiedasditont utheurgroeb | conpresivEFsaicOmaMDRreimdman t he

non-resi stant one (MCE-7). The sane anal ysis could be el aborated with
Fegalli"t BEondh BIRG AR EPREnBoRErRapas ot ebugrd R e8 T eulolhe
LoVo/ Dx MaRa6®lid, mioA6cyRicoNfab@id)embgakd iBsyticeRtikaemsa,t AdRe tirofSRIcYIE Ci N
than its non resistant cell |line counterpart. Interestingly, the resistant
cel | |inkesikepmear Hodpkinfodiseassi st ant to DHA (resistant index val ues

(oo 50 e SHLABL SR G EB  T
breast cancer; lung cancer, including non-small cell lung cancer (NSCLC) and
15 small-cell lung cancer (SCLC); gastrointestinal cancer, including esophageal,
gastric, small bowel, large bowel, rectal and colon cancer; glioma, including
glioblastoma; ovarian cancer, cervical cancer, endometrial cancer, mesothelioma;
renal cancer; prostate cancer and skin cancers.
The neoplasm can also refer to a paediatric cancer. For example paediatric cancers
20 that can be treated or where the progression of the condition can be delayed
according to the present invention are selected from the group consisting of: acute
lymphoblastic leukaemia, acute myeloid leukaemia, adrenocortical carcinoma,
astrocytomas, bladder cancer, brain stem glioma, central nervous system atypical
teratoid/rhabdoid cancer, brain cancer, central nervous system embryonal cancers,
25  brain cancer, astrocytomas, craniopharyngioma, ependymoblastoma, ependymoma,
childhood medulloblastoma, medulloepithelioma, pineal parenchymal cancers of
intermediate differentiation, supratentorial primitive neuroectodermal cancers and
pineoblastoma, breast cancer, bronchial cancers, carcinoid cancer, cervical cancer,
chordoma, colorectal cancer, oesophageal cancer, extra cranial germ cell cancer,
30 gastric cancer, glioma, hepatocellular (liver) cancer, Hodgkin lymphoma, kidney
cancer, laryngeal cancer, leukaemia, acute lymphoblastic/myeloid leukaemia, liver
cancer, non-Hodgkin lymphoma, medulloblastoma, mesothelioma, multiple

endocrine neoplasia syndrome, nasopharyngeal cancer, oral cancer, ovarian cancer,



257 28.8 0.37 0.08 SW20 ND 1.8 0.1 HT29 ND 5.8 0.5 LoVo >200 2.57 0.8
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pancreatic cancer, papillomatosis, renal cell cancer, rhabdomyosarcoma, salivary

gland cancer, sarcoma, skin cancer, thymoma and thymic carcinoma, thyroid cancer

and vaginal cancer.

The expression “prevention of neoplasms” relates to the use of the combination of
5 the present invention to prevent the development of malignant tumours whenever

pre-malignant (also called potentially malignant) neoplasm are detected.

According to a further embodiment of the present invention the neoplasm to be

treated 1s a malignant neoplasm, also called cancer, or a potentially malignant

neoplasm.

10 A further embodiment of the present invention 1s related to the use of a
chemotherapeutic combination consisting of a pharmaceutical agent (a) comprising
at least one artemisinin-based compound selected from the group consisting of ART,
DHA and ARM in combination with a chemotherapeutic agent (b) selected from the
group consisting of camptothecin derivatives, PARP-1 inhibitors, intercalating DNA

15 agents and alkylating agents, for the preparation of a medicament useful for the
prevention and/or treatment of neoplasms wherein the antitumoural activity is
derived from the cytotoxic, and/or apoptotic properties of the chemotherapeutic
composition.

A still further embodiment of the present invention 1is related to the use of said

20 chemotherapeutic composition wherein the tumour is selected from the group
comprising sarcoma, carcinoma, melanoma, bone tumour, neuroendocrine tumour,
lymphoid leukaemia, myeloid leukaemia, monocytic leukaemia, megakaryocytic
leukaemia, acute promyelocytic leukaemia or Hodgkin’s disease.

A still further embodiment consists of a pharmaceutical composition comprising a

25 pharmaceutical agent (a) selected from the group consisting of ART, DHA and
ARM,; and a chemotherapeutic agent (b) selected from the group consisting of
camptothecin derivatives, PARP-1 inhibitors, intercalating DNA agents and
alkylating agents; which further comprises a pharmaceutically acceptable carrier
and/or excipient and/or diluent.

30 A further object of the invention is a process for the preparation of a pharmaceutical
composition as above defined characterised by mixing a pharmaceutical agent (a) as

above defined and at least one chemotherapeutic agent (b) as above defined with at
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(b) demonstrate additive or even preferably synergistic effects.
Another embodiment of the present invention relates to a method for the prevention
and/or treatment of neoplasms which comprises treating the patient concurrently or
sequentially with a combination of at least one artemisinin-based compound (a)
20 selected from the group consisting of ART, DHA and ARM and at least one
chemotherapeutic agent (b) selected from the group consisting of camptothecin
derivatives, PARP-1 inhibitors, intercalating DNA agents and alkylating agents.
The term “pharmaceutical agent(s)” or “compound”, as used herein, 1s meant to
include the single agents (a) and (b), their pharmaceutically acceptable salts and,
25 according to the context, can also be referred to the combination of the two.
The term “unit dosage form” refers to physically discrete units suitable as unitary
dosages for human subjects and other mammals, each wunit containing a
predetermined quantity of active ingredient (a) or (b) calculated to produce the
desired therapeutic effect when administered concomitantly or sequentially, in
30 association with a suitable pharmaceutical excipient. Typical unit dosage forms
include refilled, pre-measured ampoules or syringes of the liquid compositions; or
pills, tablets, capsules or the like in the case of solid compositions. In such

compositions, the compound (a) and compound (b) of the invention are usually a
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minor component (from about 0.1 to about 50% by weight or preferably from about 1
to about 40% by weight) with the remainder being various vehicles or carriers and
processing aids helpful for forming the desired dosing form. Dosage treatment may
be a single dose schedule or a multiple dose schedule.

5 The term “combined unit dosage form” refers to physically discrete units suitable as
unitary dosages for human subjects and other mammals, each unit containing a
predetermined quantity of active ingredient (a) and (b) calculated to produce the
desired therapeutic effect, in association with a suitable pharmaceutical excipients.
As above disclosed, the combination of active ingredients (a) and (b) of the present

10 1nvention 1s useful as a medicament for the treatment of cancer diseases where the
cancer disease is a cancer of the breasts, pancreas, lung, pleura, peritoneum, face
and neck, bladder, brain, prostate, ovaries, eyes or a metastatic cancer.

The term “commercial package” or “product”, as used herein, defines a kit of parts
allowing separate appropriate dosages of pharmaceutical agents (a) and (b) for

15 concurrent or subsequent use.

The compositions covered by the present invention are entirely conventional and
are obtained with methods which are common practice in the pharmaceutical
industry, such as, for example, those illustrated in Remington's Pharmaceutical
Science Handbook, Mack Pub. N.Y. — last edition. According to the administration

20 route chosen, the compositions will be in solid or liquid form, suitable for oral,
parenteral or topical administration. The compositions according to the present
invention contain, along with the active ingredients, at least one pharmaceutically
acceptable vehicle or excipient. These may be particularly useful formulation
coadjuvants, e.g. solubilising agents, dispersing agents, suspension agents, and

25 emulsifying agents.

The amount of the pharmaceutical agents actually administered will typically be
determined by a physician, in the light of the relevant circumstances, including the
condition to be treated, the chosen route of administration, the actual compounds
administered, drug combination, the age, body weight, and response of the

30 individual patient, the severity of the patient's symptoms, and the like. For any
compound, the therapeutically effective dose can be estimated initially either in cell
culture assays or in animal models, usually mice, rats, guinea pigs, rabbits, dogs, or

pigs. The animal model may also be used to determine the appropriate
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concentration range and route of administration. Such information can then be used
to determine useful doses and routes for administration in humans. In calculating
the Human Equivalent Dose (HED) it is recommended to use the conversion table
provided in Guidance for Industry and Reviewers document (2002, U.S. Food and
Drug Administration, Rockville, Maryland, USA).
Generally, an effective dose will be from 0.01 mg/kg to 2000 mgkg of
pharmaceutical agents, preferably from 0.05 mg/kg to 500 mg/kg of pharmaceutical
agent. The precise effective dose for a human subject will depend upon the severity
of the disease state, general health of the subject, age, weight, and gender of the
subject, diet, time and frequency of administration, drug combination(s), reaction
sensitivities, and tolerance/response to therapy. This amount can be determined by
routine experimentation and is within the judgement of the clinician.
The medicament of this invention may be administered by any number of routes
including, but not limited to, oral, intravenous, intramuscular, intra-arterial,
intramedullary, intrathecal, intraventricular, transdermal or transcutaneous
applications, subcutaneous, intraperitoneal, intranasal, enteral, topical, sublingual,
intravaginal or rectal means.
The compositions for oral administration may take the form of bulk liquid solutions
or suspensions, or bulk powders. More commonly, however, the compositions are
presented in unit dosage forms to facilitate accurate dosing. The term “unit dosage
forms” refers to physically discrete units suitable as unitary dosages for human
subjects and other mammals, each unit containing a predetermined quantity of
active material calculated to produce the desired therapeutic effect, in association
with a suitable pharmaceutical excipient.
The medicament may also contain a pharmaceutically acceptable carrier, for
administration of a therapeutic agent. Such carriers include antibodies and other
polypeptides, genes and other therapeutic agents such as liposomes, provided that
the carrier does not induce the production of antibodies harmful to the individual
receiving the composition, and which may be administered without undue toxicity.
Suitable carriers may be large, slowly metabolised macromolecules such as
proteins, polysaccharides, polylactic acids, polyglycolic acids, polymeric amino acids,

amino acid copolymers and inactive virus particles. A thorough discussion of
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pharmaceutically acceptable carriers is available in Remington's Pharmaceutical
Sciences (Mack Pub. Co., N.J. 1991).

Pharmaceutically acceptable carriers in therapeutic compositions may additionally
contain liquids such as water, saline, glycerol and ethanol.

5 Additionally, auxiliary substances, such as wetting or emulsifying agents, pH
buffering substances, and the like, may be present in such compositions. Such
carriers enable the pharmaceutical compositions to be formulated as tablets, pills,
dragees, capsules, liquids, gels, syrups, slurries, suspensions, and the like, for
ingestion by the patient.

10 The term “therapeutically effective dose” refers specifically to the cumulative dose
of the combination involving pharmaceutical agent (a) and (b).
A further object of the invention is a process for the preparation of pharmaceutical
compositions characterised by mixing at least one pharmaceutical agent (a) and a
pharmaceutical agent (b) with suitable excipients, stabilizers and/or
15 pharmaceutically acceptable diluents.
BIOLOGICAL EXPERIMENTS

Example 1

Anti-proliferative activity of DHA and ART on different tumour cells

The biological activity of DHA and ART on tumour cells survival was evaluated.
20 The latter were seeded in 96-well tissue culture plates at approximately 10%
confluence and were allowed to attach and recover for at least 24 h before being
exposed to DHA or ART for 24 h at 37°C. They were then washed to remove DHA
and ART and left to recover for 48 hours in medium culture. The medium culture
was then removed and cells were washed three times with PBS. The plates were
25 then incubated for on ice for 1 hour with 200 ul of PBS and 50 pl of cold 80% TCA
before being washed with distilled water, dried on paper and finally at 40°C for 5
minutes. 200 ul of 0.4% sulphorodamine B in 1% acetic acid were added and the
incubation was prolonged for 30 minutes. Sulphorodamine B was removed, and the
plates were washed 3 times with 1%acetic acid. They were finally dried on paper
30 followed by standing at 40°C for 5 minutes. Then 200 ul Tris 10 mM were added,
the plates were kept under stirring for 20 minutes. Cell survival was determined as
optical density at 540 nm by means of a Multiskan spectrofluorimeter. The amount

of cells killed was expressed as the percentage decrease in sulphorodamine B
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binding compared to control cultures. IC50 were generated with their standard

deviations by the ALLFIT program.

Results

ART showed a very weak antiproliferative effect on tumour cells. With the
5  exception of the NSCLC line (i.e., NCI-H460), DHA showed to be able to inhibit non-

resistant tumour cell lines in sub-micromolar range or even at lower concentrations.

DHA was indeed, unexpectedly equally effective on the resistant breast tumour cell

line MCF-7/Dx MDR and on the non-resistant one (MCF-7). The same analysis

could be elaborated with regard to the colon carcinoma cell lines (i.e., LoVo). The
10 resistant LoVo/Dx MDR cell line proved to be 63 times less sensitive to doxorubicin

than its non resistant cell line counterpart. Interestingly, the resistant cell lines

showed to be not resistant to DHA (resistant index values inferior to 1). Detailed

results are shown in table 1 underneath.

Table 1
Tumour cell lines 1650+ 5D (kM)
ART DHA
HCT116 257 £ 28.8 0.37+0.08
SW620 ND 1.8+0.1
HT29 ND 5.8+0.5
LoVo > 200 2.57+0.8
LoVo/Dx MDR > 200 1.18 £ 0.3 (0.46)
MCF-7 45.8+11.5 1.05 £ 0.08
MCF-7/Dx MDR 187+ 70 (4) 0.97+ 0.3 (0.92)
A2780 ND 0.23 £0.02
NCI-H460 ND 8.16 £0.5

15 ND: Not determined, in brackets, are reported the resistance index values
calculated.
Example 2

Svnergistic interaction between DHA and various chemotherapeutic drugs on

tumour cells
20  Tumour cells were grown in RPMI 1640 containing 10% foetal bovine serum and
treated as described in example 1 with the exception that instead of being exposed

only to ART or DHA, the cell lines were treated with the drugs reported in table 2 in
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combination with DHA (from 1.0 uM to 20 uM, table 2). Tumour cells were treated
for 2 h with DHA prior to exposure to further chemotherapeutic agents for 72h. Cell
survival was then evaluated through sulphorodamine B test. Data gathered from
the various combination experiments were analyzed using Calcusyn software
5  (Biosoft, Ferguson, MO) through the elaboration of isobolograms to determine if the
combinations of DHA and the various chemotherapeutic agents were additive,
synergistic or antagonistic. Viability assay results (SRB) were expressed as the
fraction of cells killed when exposed to a single drug or to a drug combination with
respect to the untreated cells. A combination index value (CI) was determined by
10 means of the Chou-Talalay median effect method (T-C Chou, et al., Trends
Pharmacol. Sci., 1983, 4, 450), wherein synergism can be defined when CI < 1 and
the lower the CI parameter value, the stronger the synergism (as defined by

CalcuSyn 2.0 analyzer).

15 Results
As shown 1n the table 2, good to very good synergistic interactions were found
between DHA and different chemotherapeutic agents (PARP-1 inhibitors,
camptothecin derivatives, anthracyclines and platinum compounds) on several
tumour cell lines of various hystotypes (i.e., non-small cell lung carcinoma, ovarian,
20  colon, breast, epidermoid skin, pancreas carcinoma and glioblastoma).
Depending on the cell type, particularly interesting synergistic combinations were

found.
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For the latter experiment DHA was administered immediately before AZD2281.

To evaluate the antitumour activity, tumour diameters were measured with a

Vernier calliper according to the formula

15 TV =d2 X D/2

where d and D are the shortest and longest diameters, respectively.

When tumours reached a volume of about 15600 mm? mice were sacrificed by

cervical dislocation. The efficacy of the drug was assessed as the tumour volume

inhibition according to the formula reported underneath:

20 TVI% =100 — (mean TV of treated group 100
(mean TV of control group

Body weight recording was carried out to evaluate body weight loss as calculated in

the equation underneath:

%BWLzloo—{BWd‘%}XIOO
VVdayl
Wherein BW day x corresponds to the mean weight at day x of the experiment
25 meanwhile BW day 1 corresponds to the mean weight at the first day of the
experiment.
Results
Both compounds (i.e., DHA and AZD2281) were well-tolerated since mice did not
show any body weight loss during the treatment. When DHA was given orally at
30 200 mg/kg according to the schedule qdx5/wx3w prior to administration of AZD2281

(1.p. at 100 mg/kg) according to the same schedule, the combination produced a
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substantial tumour growth inhibition of 31% against NCI-H460 non-small cell lung
carcinoma xenografted, meanwhile no antitumor effect was seen when the

molecules were given singularly. (Table 3).

Table 3
Drugs Pose BWL % TV+SE TVI %
(mg/10 ml/kg)
Vehicle 0 1615+266

DHA 200 p.o. 0 1575+191 3

AZD2281 100 1.p. 1 1603+£171 1

DHA+ AZD2281 | 200 p.o. + 100 i.p. 0 *1120+135 31

5 *P<0.05 versus vehicle treated group (Mann-Whitney).
Example 4

In vivo antitumour activity of the combination involving DHA and the PARP-1

inhibitors AZD2281 and ABT-888

HCT116 colon cancer cells were inoculated subcutaneously (s.c.) in the right flank of
10 CD1 nude mice (5x10%0.1 ml of Medium 199). Treatments started three days after
tumour injection. Mice were subdivided (8 mice/group) in the following
experimental groups:
a) Vehicle (DMSO 10%) 10 ml/kg, 1.p.;
b) DHA 200 mg/kg, p.o. qdx5/wx4w;
15 ¢) AZD2281 100 mg/kg, 1.p. qdxb/wx4w;
d) AZD2281 + DHA (doses and schedules as above);
e) ABT-888 50 mg/kg, 1.p. qdx5/wx4w;
f) ABT-888 +DHA (doses and schedules as above).
DHA was administered immediately before AZD2281 or ABT-888.
20 The antitumour activity was evaluated according to the protocol reported
hereinabove in example 3 when tumours reached a volume of about 500 mm3.
Body weight recording was carried out to evaluate body weight loss according to the
protocol reported hereinabove in example 3.
Results
25  All compounds (1.e., DHA, AZD2281 and ABT-888) were well-tolerated since mice
did not show any body weight loss during the treatment. None of them when given

singularly did show any antitumor effect on this tumour hystotype. When DHA was
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CLAIMS

1. A chemotherapeutic combination consisting of: a pharmaceutical agent (a)

selected from the group consisting of ART, DHA and ARM; and a
chemotherapeutic agent (b) selected from the group consisting of camptothecin
derivatives which are themselves selected from the group consisting of 7-
methoxyiminomethylcamptothecin, 7-methoxyiminomethyl-10-hydroxy-
camptothecin, 7-(ter-butoxycarbonyl-2-propoxy)-iminomethylcamptothecin, 7-
ethoxyiminomethylcamptothecin, 7-1sopropoxy-iminomethylcamptothecin, 7-(2-
methylbutoxy)-iminomethylcamptothecin, 7-t-butoxyiminomethylcamptothecin,
7-t-butoxyiminomethyl-10-hydroxycamptothecin, 7-t-butoxyiminomethyl-10-
methoxycamptothecin, 7-(4-hydroxybutoxy)-iminomethylcamptothecin, 7-
triphenyl-methoxyiminomethylcamptothecin, 7-carboxymethoxyiminomethyl-
camptothecin, 7-(2-amino)-ethoxyiminomethyl-camptothecin, 7-(2-N,N-
dimethylamino)-ethoxyiminomethylcamptothecin, 7-allyloxyiminomethyl-

camptothecin, 7-cyclohexyl-oxyiminomethylcamptothecin, 7-cyclohexylmethoxy-

1iminomethylcamptothecin, 7-cyclooctyloxyiminomethyl-camptothecin, 7-
cyclooctylmethoxyiminomethyl-camptothecin, 7-benzyloxy-iminomethyl-
camptothecin, 7-[(1-benzyloxyimino)-2-phenylethyl]Jcamptothecin, 7-(1-

benzyloxyimino)-ethylcamptothecin, 7-phenoxy-iminomethylcamptothecin, 7-(1-
t-butoxyimino)-ethylcamptothecin, 7-p-nitrobenzyl-oxyiminomethyl-
camptothecin, 7-p-methylbenzyloxyiminomethylcamptothecin, 7-pentafluoro-
benzyloxyiminomethyl-camptothecin, 7-p-phenylbenzyloxyiminomethyl-
camptothecin, 7-[2-(2,4-difluorophenyl)-ethoxyliminomethylcamptothecin, 7-(4-t-
butylbenzyloxy)-iminomethylcamptothecin, 7-(1-adamantyloxy)-iminomethyl-
camptothecin, 7-(1-adamantylmethoxy)-iminomethylcamptothecin, 7-(2-
naphthyloxy)-iminomethyl-camptothecin, 7-(9-anthrylmethoxy)-iminomethyl-
camptothecin, 7-oxiranylmethoxyiminomethyl-camptothecin, 7-(6-uracyl)-
methoxy-iminomethylcamptothecin, 7-[2-(1-uracyl)-ethoxy]-iminomethyl-
camptothecin, 7-(4-pyridyl)-methoxyiminomethyl-camptothecin, 7-(2-thienyl)-
methoxyiminomethyl-camptothecin, 7-[(N-methyl)-4-piperidinyl]-methoxyimino-
methylcamptothecin, 7-[2-(4-morpholininyl]-ethoxy]-iminomethylcamptothecin,
7-(benzoyloxyiminomethyl)-camptothecin,  7-[(1-hydroxyimino)-2-phenylethyl)-
camptothecin, 7-ter-butyloxy-iminomethyl-camptothecin N-oxide, 7-

methoxyiminomethylcamptothecin N-oxide, irinotecan and its active metabolite

1



50 i.p. 0 39556 2 DHA+ABT-888 200 p.o. + 50 i.p. 0 **20545 49 *P<0.05 and
**P<0. 01 versus vehicle treated group (Mann-Witney). 10 WD
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consisting of: a pharnmaceutical agent ¢a) selected fromthe group
consisting of ART, DHA and ARM and a chenot herapeutic agent (b) sel ected
fromt he gridB8cdWiR{li nthibftosanptethleting DAeY iaganisy esdwhikytatarge aghetrsel ves

selected frgmthe group consisti of 7- net hoxyj minonet hyl canpt ot heci n,
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et hoxyi m nonet hyl canpt ot heci n, 7-i sopropoxy-i m nonet hyl canpt ot hecin, 7-(2-
met hyl buZox¥he i mqmgg@mne@amtcémﬂmﬂtmn 7ag - Gefinedy ilpi 6 hy | whepiiot ikein,
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tri phenyl - gatdlexdysagerformt hyl canpt ot heci n, 7- car boxynet hoxyi m nonet hyl -
canptot hecip, 7- (2- am no)-. et hoxyi m nonmet hyl - canpt ot heci n, 7- (2-N
di net hy| émﬂef) - Qfgwafﬁeﬂaﬁemmb%%t%ﬁec Giined 4py ﬁ%wyi i WhERIRY the
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i m nonet hylsepampteiyheci n, 7- cycl ooct yl oxyi m nonet hyl - canpt ot heci n, 7-

10 4. The chemotherapeutic combination according to any of claims 1 to 3 wherein the
pharmaceutical agent (a) is DHA.

5. The chemotherapeutic combination according to any of claims 1 to 4, wherein the
chemotherapeutic agent (b) is a camptothecin derivative as claimed in claim 1.

6. The chemotherapeutic combination according to claim 5, wherein the

15 camptothecin derivative 1is chosen from the group consisting of 7-t-
butoxyiminomethylcamptothecin, 7-benzyloxyiminomethylcamptothecin, 7-(2-
amino)-ethoxyiminomethylcamptothecin, irinotecan and its active metabolite
SN-38.

7. The chemotherapeutic combination according to any of claims 1 to 4, wherein the

20 chemotherapeutic agent (b) is a PARP-1 inhibitor.

8. The chemotherapeutic combination according to claam 7, wherein the PARP-1
inhibitor is phenanthridinone, AZD2281 or ABT-888.

9. The chemotherapeutic combination according to any of claims 1 to 4, wherein the
chemotherapeutic agent (b) is an intercalating DNA agent or an alkylating

25 agent.

10. Use of a chemotherapeutic combination consisting of: a pharmaceutical agent (a)
selected from the group consisting of ART, DHA and ARM; and a
chemotherapeutic agent (b) selected from the group consisting of camptothecin
derivatives as claimed in claim 1, PARP-1 inhibitors, intercalating DNA agents

30 and alkylating agents, as medicament.

11. The use according to claim 10 for the preparation of a medicament for the

prevention and/or treatment of a neoplasm.
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[ 2- (4- nor phol T ni nyl] - et hoxy] -1 m nonet hyl canpt ot hecin,” 7-
(benzoyl oxynetidormgetsophhgead agpttorheoah bovl,[latachharex yéatrahand c@on cancer;
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campt bt hec G107 dPehigiv SlbIarwBo PHTER TS nERVIRL dnges; 7endometrial
net hoxyi M ReARN h&B IR RIS Gl alNcaxtde prbdtafi0teean A skirs cagddryor the
met abolite WO 2011/ 076547PCT/ EP2010/ 068924 22 SN-38; PARP-1 inhibitors,

i nt er cal at itAgroBRAelaiRsHto Barfliairkyteqcpneelegen feom Gk geiup cRinslstinghi apute
conmbi natio Lagnedi - ( n : mul v from
cach o her 5roaFRep Ao AR AR Al BbuRlhcitha GEOAGAT otk B SARAI Fultifoldaf
chenot her apstivttoacibiaddan cascedefhiragd stémcphomm,l whetr@l mdrkieus system
5phar maceuti cal agent (@) and. chenot herapeuti c agent (b) are formulated in
a sihyle déswyedls Seratos! Ferheloich efbiAEr apeth i eAnshbi ‘%‘?&Eli%n DSEVRRST | AW n

claim1l whergihohhie phardceuti-¢al ageRl (a)ktRRdelemot Aenanautlici8gent (b)
are fornmul ated separately. 10 4. The chenot herapeuti c conbination according
to any of ebendwndblastoBrasher ei ¢pemldgmpher. maceuthibbloodgent rhadulishlPomas. The

chenot her apeuti.c ¢ l.nation according tp any of.clains.1 t wherein the
chenot hor apetitiRegEBRESYp, PReRES AP hbeitees PifiroRide SrdrenltioR. o1 aim
1. 6. The ghgraxeheyranepiinGtico Hiuresdtoderatd Ofdicets badChaicdbRstother Bidhst he

15 canptothecin derivative is chosen fromthe group consisting of

7-t b2 oxyi KRR HYRAEAAHCEkSe CRHECIITULG SARSHT osaFV iRherrcehyIhoatpnat todareetal 7- ( 2-

2 59~ M RIS SPTBALDCE LD AT A0ch A, g, RSl
1 to 4, whetiema,t hepadedibiint h@ivepe ulanceragéhidgkin lysmphoRARPkidrayhicahtar; .
laryngeal cancer, leukaemia, acute lymphoblastic/myeloid leukaemia, liver
cancer, non-Hodgkin lymphoma, medulloblastoma, mesothelioma, multiple
25 endocrine neoplasia syndrome, nasopharyngeal cancer, oral cancer, ovarian
cancer, pancreatic cancer, papillomatosis, renal cell cancer, rhabdomyosarcoma,
salivary gland cancer, sarcoma, skin cancer, thymoma and thymic carcinoma,

thyroid cancer and vaginal cancer.

14. A pharmaceutical composition comprising a chemotherapeutic combination as
30 defined in any of claims 1 to 9 and at least one pharmaceutically acceptable
carriers and/or excipient and/or diluent; wherein pharmaceutical agent (a) and

chemotherapeutic agent (b) are present in a single dosage form or in two

separate dosage forms.



8. The chenot herapeutic conbi nati on according to claim?7, wherein the
PARP-1 inhibitor is phenanthridinone, AZD2281 or ABT- 888. 9. The

chenot herwpeutiiweaonbi nati on accordi ng to any of cl ai nmsptTiEP26H0/0¥8324 €i n t he
chenot herapeutic agent (b) is an intergal ating DNA agent or an al kyl ating
25agent. 10. Use of a chenotherapeutic conbination consisting of: a

phar macei$i dabragentor( piepseingct qrhafrmacet theal groouwstoms astardggofo Aldiin DHA and

ARM and a chemot h ti t. (b ected f t he, i st f
eamt of he iR TSI DB e d Mt HareahE rAeEnt LS 4O BreLgret wibh "¢ ©
i ntercal at iyhgriNeeRgRiMkS 1 30p0h1al daytiatd AEdRICAlSrieRs FRM0EATRMNt; Ahd dhe

use according to claim 10 for the preparation of a nedicanent for the
prevent i on champotherppesineraensf (b asoftian nwWdazol 1/ o765 4PRCHERROLIN68924
23 12, The agée t.%%o{a‘%' 185 T b My, (MIGHAL NG FYEH %Y}(e% arﬁ%ﬁr%%c&{tﬁzal
adm ni st er ed separa er, concon1¥a%%Py or sequeﬁ%lal V. 13! e use

accordi ng tagest &) mnliZcheertkerapeltic agept 65 mre Hreeinedh edsihplenddshge goron pr
consi sting.of: sarcomm, carcinoma, bone tumour, neuroendocrine tunour, 5

| ynphoi d | ébk¥esERaray 8rsigs {Pdikaeni a, monocytic | eukaeni a, megakaryocytic
| eukaen g6 00sEBEQNIHN: AL #GAA SorEH RIS ALEAPIABL IR AL £ WIRFB AL Efi b on
fromthe group consisting of: breast cancer; lung cancer, I ncludlng
non-smal |  eeldl(b) aregadaindsier NSCa@) tedyn deagwainfitanglyl orl sengewtamtyer ( SCLC) ;

gast r oi nt est,i nal ,cangcer, including esophageal, qgastric,, small bowel, l.arge
bonell 1 8% &) TaORo o hEa RERIFRHOROSRIb dcaialt Ul MEOBITBBI SERTHEEE far | an
cancer, celhfialsteantes phendarRitichBboioe8én af@sRhb®ld 880 16enal cancer;
prostate cancer and skin cancers; or the tunour relates to a paediatric
cancer selected fromthe group consisting of: acute |ynphoblastic

| eukaem a, acute nyel oi d | eukaem a, adrenocortical carcinoma, astrocytonas,
bl adder cancer, brain stemglionma, central nervous system 15 atypi cal
terat oi d/ rhabdoi d cancer, brain cancer, central nervous system enbryona
cancers, brain cancer, astrocytomas, craniopharyngi oma, ependynobl astons,
ependynmoma, chil dhood medul | obl ast oma, nedul | oepit hel i oma, pi neal
parenchymal cancers of internediate differentiation, supratentori al
primtive neuroectodernal cancers and pi neobl astoma, breast 20 cancer,
bronchi al cancers, carcinoid cancer, cervical cancer, chordoma, col orectal
cancer, oesophageal cancer, extra cranial germcell cancer, gastric cancer,
glioma, hepatocellular (liver) cancer, Hodgkin |ynphoma, kidney cancer,

| aryngeal cancer, | eukaen a, acute |ynphobl astic/nyeloid | eukaem a, |iver
cancer, non-Hodgkin | ynphoma, nedul | obl astoma, nesothelioma, multiple 25
endocrine neopl asia syndrone, nasopharyngeal cancer, oral cancer, ovarian
cancer, pancreatic cancer, papillomatosis, renal cell cancer,

r habdomyosar coma, salivary gl and cancer, sarconm, skin cancer, thynona and
thym c carcinoma, thyroid cancer and vagi nal cancer. 14. A pharnaceuti cal
conposition conprising a chenotherapeutic conbination as 30 defined in any
of claine 1 to 9 and at | east one pharmaceutically acceptable carriers
and/ or exci pient and/or diluent; wherein pharnaceutical agent (a) and
chenot herapeutic agent (b) are present in a single dosage formor in two
separate dosage fornms. WD 2011/076547PCT/ EP2010/ 068924 24 15. A process
for preparing a pharnmaceutical conposition according to claim 14 conprising
m xing at | east a pharnaceutical agent (a) as defined in claiml1l with
pharmaceutically acceptable carriers and/or excipients and/or diluent; and
a chenot herapeutic agent (b) as defined in claiml1l with pharmaceutically 5
acceptabl e carriers and/or excipients and/or diluent; wherein
pharmaceutical agent (a) and chenot herapeutic agent (b) are present in a
single dosage formor in tw separate dosage forns. 16. Use of a

phar maceuti cal conposition as defined in claim 14, wherein agents(a) and
(b) are adm nistered separately, concomtantly or sequentially. 10 17. A
met hod for the prevention and/or treatnment of neoplasns consisting of

adm ni strating a pharmaceutical conposition as defined in claiml16.



