Treatnment with Oxaliplatin and an EGFR-1nhi bitor [1]
The present invention is directed to conpositions and
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treating cancer. In particular, the present invention
is directed to nmethods for manufacturing nmedi canents
conprising oxaliplatin and an epidermal growth factor
receptor (EGFR) kinase inhibitor. [2] Cancer is a
generic nane for a wi de range of cellular malignancies
characterized by unregul ated growth, |ack of
differentiation, and the ability to invade | oca

ti ssues and netastasi ze. These neopl astic malignancies
affect, with various degrees of preval ence, every
tissue and organ in the body. [3] A nmultitude of

t her apeut i ¢ ageTyeatridit vithe@xaliplitil e KYER-1AKBitpASt
few decades for the treatnment of various types of
cancer. The nost comonly used types of anticancer
agents'include DNA- alkylating agents (e.g.,
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b ineiody o Graso fashging eI AP R S A el and ah epidermal

oiﬁh&‘édtdf)rece?&d(ﬂ OFRY) Rehabdidhgr.(€. 9., tanmoxifen,
| ut am de) 4] Col orectal cancer is anong the |eading

causes of cancer-related norbidity and nortality in
e US. j
HIE si 7eCHGRLTnel phll forGATR F e CE b ol o
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IR R et TheS® B iim PisEOGF 4R i Bhricg demrees
efpreyalsicepeverp tisdue 284 otHasa e;aﬂxe bodp.e mot her apy and

radi ot herapy. However, chenotherapy is currently the
only treatnment for netastatic disease. 5-fluorouraci
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or advanced col orectal cancer, with response rates of
desades oo thy treagraent o Hanious types i ¢ ag@ﬁt Jhe megst aemeealy used types of
51?&%(?69 rgi glglugﬁ?fgygx%lggllggfel gecnis | (%'kp,(cggghh%%haﬁxnﬁ ifosfamide),
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itdrodlators e Gl dox dbiviy, alatungm ydig \cspdtidlyrang hoftheise therapy (e.g.,
treatpent. [5] . Over-expression of the epidermal growh
f%xbfggr@@%ld]@? (EGFR) ki nase, or

[4] Colorectal cancer is among the leading causes of cancer-related morbidity
and mortality in the U.S. Treatment of this cancer depends largely on the size, location
and stage of the tumor, whether the malignancy has spread to other parts of the body
(metastasis), and on the patient's general state of health. Options include surgical removal
of tumors for early stage localized disease, chemotherapy and radiotherapy. However,
chemotherapy is currently the oniy treatment for metastatic disease. 5-fluorouracil is
currently the most effective single-agent treatment for advanced colorectal cancer, with
response rates of about 10 %. Additionally, new agents such as the topoisomerase I
inhibitor irinotecan (CPT11), the platinum-based cytotoxic agent oxaliplatin (e.g.
TK/29.04.2005



its ligand TG--al pha, is frequently associated with
many cancers, including breast, lung, colorectal and
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after prol onged exposure to the drug. Unfortunately,

none of the current chenotherapi es possess such an
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efficacious treatnment for neopl asia and ot her
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antineaphastic agergs aswelbnbi nati on with ot her anticancer or

bi ochem cal nodul ati ng agents. Conbi nation therapy is

wel | known as a nmethod that can result in greater
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f%fferiCﬁiﬁs &éﬁ}fﬂ BAYRRAISEC s cilisRox %fgtﬁapma giagpm iy greater than the
GARCAtRe efféttSofl AR BRIVl A¥ied For@RhhpeaWBEH combined with 5-FU
conbi nati on therapies that reduce the dosages for
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[8] However, there remains a critical need for improved treatments for colorectal
and other cancers. This invention provides anti-cancer combination therapies that reduce
the dosages for individual components required for efficacy, thereby decreasing side
effects associated with each agent, while maintaining or increasing therapeutic value. The
invention described herein provides new drug combinations, and methods for using drug

combinations in the treatment of colorectal and other cancers.



i nvention described herein provides new drug
conbi nations, and nethods for using drug conbi nations
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cancers. SUMWARY OF THE | NVENTIQN [9] The present
i nvention provides a nethod for manufacturing a
(pr Yy eating tunors or tunor

m&%m&%ﬁl n that an EGFR ki nase
i nhi bitor and oxaliplatin are used. Preferably, the
conmbi nation of a ther apeutically effective anount of
%B} EGTR l@h@?ﬁ@seﬁﬂméﬁt o E)r(ﬂn&jes%thgél %r'ﬂaﬂu?ac'nm Edicament

adm nistration to t atient sinultaneously or
Setgndmit foatreatingwinmlorsoor tumblhmgtlasta@a; ¢haastdrizad enthst oy EGFR kinase
t.reat nent.s ch as ot §
PR B enEERD 2% PierEbly, SR E e Aeterapreticaly
affebavdmaaitt o€ ah Ecmmdﬁase luﬂnbmd“rahd iox aliiath isse@nddd fan
EGFR ki nase inhibjtor a | ati n@gon‘ol Bat on in

ﬂﬁ@@&%

Agrinistsatiog o g pptlgnbggxp quyeg ]é(prét s without Mdditional
CREAL BF tredtibhtsAsuRh @b 8theshtE Bl @usd oPdfaEbRiterdpyse
inhibitor that can be used in practicing this
|nvent|on is the conpound erlotinib HO (al so known as
eva(
R R e R
afohqmsédmba?n EGﬁRaqnmm urdnblto[r 284 oFilplatn @miEhftmotin gpmbination with
trea tunDr vol ume in LoVo human col on

g 1?% n%fasp W‘?IESMFM] Figure 3: Representative
treated turmrs from efflcacy study 540. [15] Figure 4:

%gg{g of t qdaqgsc ty?mﬂ)f gero igias%éghaiqglﬁ%}% ganSBe used in
??ai%&ﬁth@‘i‘n%t%h‘% thRVENDHEN drfblihibTae] ARSI Rnowa el arceva™).
n anl refers to the presence of cells possessing

characteristics typical of cancer-causing cells, such
Mgﬁsr&heﬂgﬁgﬁﬁ itwrt ality, nmetastatic

Tar, feration rate, and
certain characteristic norphol ogical features. Oten,
cdfter cdfigsrenl:|Effdveof drug ireathents af aramalweight after twoerh
ceI I st%aoé exi st alone within an animl, or may

in the blood st ream as i ndependent cell s,

such as leukemc cells. [18] "Abnormal cell growh",
as used herein unI esg ot herwi se indicate refe

Bl ovliErar Elfact phU SRS MBI PLmS LAV gpman colon
RsBEARS A Ruéemike. | 0SS Of contact

[14] Figure 3: Representative treated tumors from efficacy study 540.
[15] Figure 4: Summary of toxicity for study 540.
[16] Figure 5: Summary of efficacy for study 540.

DETAILED DESCRIPTION OF THE INVENTION

[17] The term "cancer" in an animal refers to the presence of cells possessing

characteristics typical of cancer-causing cells, such as uncontrolled proliferation,



inhibition). This includes the abnormal growth of: (1)
tunor cells (tunors) that proliferate by expressing a
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receptor tyrosine kinase; (2) h;nlgn and mal i gnant
cells of other prollferatlve dlseases i n which

aberra | ne se ti Vat )

Ftsr Gl bn R ppP o faf H b Rl b PR R ) afBegein

(charaste stidbfphologithl Rﬁmkdsf Oftah eahyer abldy wihibe i m the form of a tumor,

Eﬁrlne/threonlne Hlnase activation; and %@% 1@ %ﬂ an g
FpushRtls BBY FEsoRs WERInGRGR 1P 3 RCIER LAl Jptbe Pjpod Stream as

WpEn RREESIRNSuch @E IREMIY @ABI ne ki nase activation |

occurs. [19] The-term"treating" as used herein,

unl ess ot herw se indicated, nmeans reversing, :

3“3 vi at '"E@nofnﬁ{f"cgl LoRGn't Ia ufdREES s ofhrerWJhC 1ndlcated refers to

enting, eit arti al y or conpletely,
Gr:élltgmmhsthattmmdcpﬂmdtrasif asusyl rcgulatotyenecdwarm@ms {eau srs] gf contact

e BERR) AabfSSen e B BrREheR L or (DR ubBE s GRRTR

tﬂﬂ@ht@f‘a‘te l@f eXprésinigngnuta®d]tyrbbige ﬂihfa@eser O\ardxptdssxdn @f a receptor
eating" or_its equivalent,

SXRRP Sinag (LT T B GRS BHOME B LS5t aRispses in which

aa‘BEerrﬁ t§id8ihe kinaStefItiOBESh dRufsedHGay AméHs itk Pad]Fefalteby receptor
unber of cancer cells in an animal, or to alleviate .

tth@sgly tepragens (Dfany teaers dhat prqilfﬁ@{qwoabgframrsggpq:/ﬁ)geon1ne kinase
a%ﬁsftfonoﬁﬁlcp&ﬁégrﬁgh Eﬁ(ﬂﬂa[]gﬂa% MR dto gﬁﬁlf&gﬁ e di%¢ases in which

necessar | at 't cancer ce or ot
chbsnmdesenm/thlreonine Kimast actipeatioh iopturat ed, t hat the nunber
of cells or disorder will, in fact, be reduced, or

that the synptons of a cancer or other disorder wll,
imof act, MR ek EvdatihgUas Uokd Beéreind unleshaherofisetindiatiedgneans
cancer wi_ |l be perfornmed even %ITVI%%h a lowli k | i hood..of

sre&ré% allgyiatipg, ipkbitgie fhhPogEe sl PERICVEItDgoFifhes partially or

e[ﬂ@t&lg the kol HRIF 1EA B8 ClupHde YnePdst-88, BPOtHBY canté&r-causing or
nev [ ess deened an overall beneficial course of

acoplastic ¢edls jin TatiqnsrThe terme { sgaamentc as pspd dpfeip tuniess otherwise
agent " ns %Q‘Q 1L that will elicit the
ngWéﬁdn%%r'Dth cgﬁk%gggonse of a tissue, system

ani mal or human that i sbeing sought by the researcher,

Y, rinar nedj ca or or,other clinici

JRBFT bra RS ohae et o Seate; LAl Rt apbftéd to, for
r&XlamipRs chret R€erfBalpRGEALTE BEcdrsefofMedbe tiaeiitdefighedidaeduce or
in the indication as specified herein

d
painginatg|the nympper 9§ gancar elin an aRIfHGOT fef Qfé/taé%t!@ sygyptoms of a
C&HE@rr "A %Wf@featlﬂg‘ecahé‘ér'@r L8dBESSToliRrdiNe dfRrderldb@hot

SW ss-type" claimformat in the indication specified.
[mg:ssmlev meanrthatithecancengells ar ptyleteﬂls‘eré@t widl, iinfagh e ehpminated, that

) ﬁé fnst% er O ceﬁggrn&sorggra\pﬁl Erpﬁct be reduced, or that the symptoms of a cancer
or other disorder will, in fact, be alleviated. Often, a method of treating cancer will be
performed even with a low likelihood of success, but which, given the medical history
and estimated survival expectancy of an animal, is nevertheless deemed an overall

beneficial course of action.

[21] The term "therapeutically effective agent” means a composition that will

elicit the biological or medical response of a tissue, system, animal or human that is



anmount of the subject conmpound or conbination that
wll elicit the biological or nedical response of a
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by the researcher, veterinariang.-nedical doctor or

other clinician. [24] The data presented in the

Exanplaghhey detedealnyy, deaBnsianain@ditatoc&R or other clinician.

adni ni stration of oxali platin with an EGFR ki nase

inhibitor is effective for treatment of advanced

canger s, PRERASHRARATECAGGANGE! o naOEh Hikies 1o

present invention provides a nethod manu acturl ng

amapefaganenof & nméwdmdntffgr ugerin #td indicatinmoassspecifiediherein and in
terized .in t

CFRHAIBP i o P, Bl sRURERER S54SR neheRl Al orm reates to

i thhisbichided éﬂwism@b’i’ p]laaﬁfmomhaatdmnon Spadsfadd. ’

Preferably, such conmbination is is intended for

adm ni stration to the patient sinultaneously or

spayent i ate/terrh NtheRPe@itangieffedtivetalduht! R M erf&tive WARint" means the
met ast ases to be treated are colorectal tunors or

t YROt R thesubiselscompeynd pr eqrabiagion thatywill dighhabielogicat er medical
' ﬁ%}ﬁdﬁgg or 4 85 u@ s bl BPWIHaI{ @E‘é 1? g%:fng'%u%lﬁ by the researcher,

't aneous| r séquentia prese
| Yererimakion, Ifl@FhCEﬁelDC‘pr owtdes:halqm hod for nanuf act uring
a medi canment for treating tunors or tunor netastases,
characterized in that a therapeutically effective
ajpalint  of The diteipkeskited srethi Hainples Ihel&ﬁﬂbd]d‘ﬁklieﬁioﬁitfdﬂe that co-

copi nat I.on d an nded. adm stration
¢ STERBHET o xalp P PRSP SaSe g i fFotve for teatment of

Pidvhedcdllacers, Ruatlsh ddi@HBetaldaBe ! A&Rﬁ&ingltyhﬁk pRdkeRt iR¥tion provides
chenot her apeutl C or anti-cancer agents, or conpounds

t hEethed harmanufpetudng @ medicamentjaten geafing WBISEH, Or[teHpr
l ﬁettag}gseg%‘ﬁ ?ﬁﬁen‘?f taﬂl'cﬁen'z{ﬁ’ ﬁ'lr}flﬁt%r}h éﬂtfchﬁ)}? Qilfec%tv %ﬁlount of an

cyt ot oxi c, erapeuti c or an
CE(G’ﬁBlhiltme irthalbitorrand Dxdlpldtm c&ﬁrﬁt&m&tmnosf u&dcﬁe&gdﬂy,such combmatlon

R Rl SR Risondh i bR O Bpnf SR el 1 one

eergbocﬁhﬁéﬁmﬂél {umars of tuln@r andasEdsts toBdltiea®dGire colorectal tumors or tumor
| eukeran(r)), cisplatin(C sP; e.g. platinol(r))

bRIEEPPSES: (e. g. nyler an(r)), melphalan, carnustine

(BCNU), streptozotocin, triethyl enenel ani ne (TEM,

mtomycin C, and the | i ke; anti-netabolites, such as

nigbhot r exetergbismepch sbsianedsdec intrmded far agminisipasisindg the)patient

E%g %ﬁ%ﬁé@&@? ; P%Sfrolg)éfjr aegllyrra;&(ng ﬁ'ﬁ(%ft]—@ further provides a

cmptbod f@bharmfz(@r@mg}@einedhaﬁmar)t fordaentinp amhore of Ribhéz)metasiakes,

el kegcil i %e@p&dtm&ﬂ? ?q%g%%%}o;}?t tgaé{ﬁglﬂﬁ finase, inhibitor and
(SlaupR ebimbinabBb ®946d Bnd is intended for administration to the patient
simultaneously or sequentially. Preferably, in addition, one or more other cytotoxic,
chemotherapeutic or anti-cancer agents, or compounds thét enhance the effects of such

agents are used.

[26] In the context of this invention, additional other cytotoxic, chemotherapeutic
or anti-cancer agents, or compounds that enhance the effects of such agents, include, for
example: alkylating agents or agents with an alkylating action, such as

cyclophosphamide (CTX e.g. cytoxan®), chlorambucil (CHL; e.g. leukeran®), cisplatin



m thranmycin and the |ike; alkaloids, such as vinca
al kal oi ds such as vincristine (VCR), vinblastine, and
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paclitaxel (e.g. taxol(r)) and pactitaxel derivatives,
the cytostatic agents, glucocorticoids such as

(T sonapiriah P Qe AR LR Comysting (BONU)
iseBptoLdtotis, tﬁmﬂiymmmhmdﬁm(wﬁl\é)a migmyein @cand e piket anngnetabohtes
en as ragl n

St medpioris AT RS s RRR TP LFICE dereriiml BubifShugpurine (6MP),
i lgiAdiAg (6TQ})V@)Ft§[ﬁbﬁBKAIEdJUPIS fa@eoiacil (PBUY, Wabesidabige :

agent s e used as additional  agents

48 ﬁlxqi.‘:@dﬁ@%edé(céﬁ{j‘zmét@? EI:)( F“)‘C} theé%fét ?%W@ﬁﬁuch as actinomycin D,
Pﬁ%L (JHrfahﬁfgﬁ@)”B‘a?ﬁl@ﬁfﬂﬂom EdabROh9LAY 'bﬂbomycm

cycl opho | 'or nust i’ne . doxor ubi Ci n

(rmtfgamdgmah(i |tl)e) l;keg elkgloidsbiuch a@ ginga a@@}m@ﬁs(upy BS v1ncr15t1pne (VCR),

g%@?,:q Hallnd 12 oh o offgr Qrﬁﬂ{lllgilg{'%%{g% %xﬂu% PALBRA (D8 axol®) and

q)a&ﬂﬁ@pélaiehnameh abi¢ tiabsatic aenp! ghbeoitivoidsRach is dexamethasone

(jripoteca canptat hecin (S

DB PR RSB H tErr S Shf R eo lF B zyme
qﬁlﬁﬁﬁ@rs'sﬁé}?z{sfﬁ%fd%kyafa@hﬁmnbri&ﬁlrcfe?reﬂﬂg lefty@nes such as asparagmase
m t oxantrone, ‘topotecan, |euprolide rre estrol

d@,lc,gﬁgmlarfohwé @glgp{agﬁmqui\,eand&ﬂ}eé gq}y:cqcpfl qﬁ\{agy%lsn énd similar, diverse
Rqd e%@rﬁ? "THGBH R nBalsBhts g%ﬁ%%e R A R0l Reents: amnifostine

t anoxi t'eni posi de,” test ol actone |oguan|ne,
t(b.igotthyxzi®)Maamnd>mym3,t medh]orgthaming] (bitregen ohistirdbieaptdzocin,

20 g %si oy e rl{eS .g% it QC,m 1{30 Sndbine (e
[ﬁkﬁl ﬁ%’ﬁ{ ]8?“ WL@B %od 0 mauf@?turlng (..

lealzafd) dhdriubiinlipat(e.g. ddﬁﬁb)&ﬁﬁ&@) pﬁictn}baﬁfné emitbmgcm docetaxel

amount of an EG-R ki na e nhl rr and ox

de#oianaieredh pldesiean. & UP F%fppfgﬂlﬁcﬁﬁ ?ﬁ’ﬁnﬂ (Gpinotecan),
119-R{iBoBAT-b&FI- cﬁhﬁfe{hteaaqgmky fI8kurS@Ad! §Ridamblng, ifvéTemRien

in addition, one or nore anti-hornonal agents are

Liderdbicins meses ifererion alphadntesieram ke, imifrxeRBeRs, topgtasen, leuprolide,

'Iﬁg eg%(%zsgﬁ%\ld{aﬁl m?fc?g%ﬁﬁ gut g§c a% L rl;l‘lt;lt(g ; ﬁ%a%gase, pentostatin,

qﬁpmhmnam pﬂmamyan tadkifém tertiposiden aalstohgmmsthicrgulanﬁaie,, thiotepa,
. 0| d r ant agoni st s,
dﬁ?‘iﬂg@’t‘?ﬁgﬁleﬁ A® é’Q{qr%fﬂg% ral oxi f ene, aromatase

i nhi biting 4(5)-imdazol es, other aromat ase
i nhi bitors, 42-hydroxytanoxifen, trioxifene,

KEdki f enell S(Emoiqu@fpgreddﬁégpf@@gﬁ%ma ACtARS Amedifgment for treating

(tﬁmgrs Jrah st Refakthies, GHAkdcredHAl RO@ASa Sdfdpedically effective amount of an
| 'ut am de, ni | utam de, bical utam de, |euprolide, and

g&@ERé:mane indiitdtop had meai@mnc,c@mbyna@@n éspeseBland ispinfeaded for
23%1 i?)lrseﬁtl %etE)'tlY éeihegts‘%l&fu}t@rg@gsrgg toeI eﬁqu%ﬁ’t?a}\{rféﬂh W‘Egr%m ﬁlt a;lgltlon, one or

a onl es suc
fmbﬂeianti@o&ﬂnoﬁﬂ]lagéntm grehsedrosaised Bidein, tHeytemn danti-hormonal agent”
Sl%l(':lggelsar}altur}gl or syrrlrt?letlc organic or peptidic compounds that act to regulate or inhibit

hormone action on tumors.

28] Antihormonal agents include, for example: steroid receptor antagonists, anti-
estrogens such as tamoxifen, raloxifene, aromatase inhibiting 4(5)-imidazoles, other
aromatase inhibitors, 42-hydroxytamoxifen, trioxifene, keoxifene, LY 117018,

onapristone, and toremifene (e.g. Fareston®); anti-androgens such as flutamide,



(TSH), and | uteinizing hornone (LH) and LHRH
(1 euteini zi ng hornone-rel easi ng hornone); the LHRH

wagmsilsmiyoserel in acetate, comercially avai | BOI/EPRS5/005638
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Zol adex(r) (AstraZeneca); the LHRH antagoni st

D- al ani nam de N-acetyl - 3- (2-napht hal enyl) - Dal anyl -

ﬁl&%ﬁ@g??c-aﬁ)quﬁﬂe,aiegg olliag'a(ig :ggéleﬁ”élgll; ¥4 %ﬁ%ﬂ%k%%hﬂ}'?’é&%ﬁtable

lmllté, ;ibiEly lbﬁ&érb&fiyd:s) ofka;[yyﬁ ;He-haltsllﬁve(; (ﬁgm&sth d?dfpf :la:raagmnrqt' $ ?f- gycoprotein
syl -L-1 eucy] - N6- - et et ~L-lysyl .-L-proline

oromsisnlbgs ik stmaalnmon L SR st BinE Hoffone

@R HY Sl tuRmeli Ed)rrﬂdﬁ%gﬁl{?mi OER B iteiaRd{0geMone-releasing

cyproterone acetate (CPA) and negestrol acetate

dronmene)} te [LFIRN apowis soserslinagiae commesiply ayalpleas Zoladex®

CISELA ;DS S0P o ey Ao i) >

by} mhbpa i ph ctealarb Ar@rmiciairy))- Bveddrlykbl-sr HSNG-( 3-
ey R dory By oo P riing ARG B4y L SRheyt-Ne- 1-

(Iﬁetﬁyldgiyﬁt—]}r}ysy&l[—grdﬁhé r(:ng &n(iﬂ%@f ATwide@rmtozl;ythe LHRH arétagonist

ni trophen -4, 4-di pet -i m dazol i di ne-di one)... an
BB 1 6 ETOHY TIPS ST B B C R guesestrol
aRE@Ao B&ﬁﬁﬁre{i}eﬂfy A9AFabl EERMe g e VBRistlMydr ©nkblogy); Sonsteroidal

The use of the cytotoxic and other anticancer agents

chaticanidnesgn dbyeareid (2-atedbhy aBwitre-é-(ridhionemethyl
SFREIBL o, SUBERFLRD] £8HhP ol SRS Rkt O e o

cspersidd Bani-arainegehori lupanmide, d 6 Sadjmetiye B d Aaétredeltrifluoromethyl-4’-

ef.f ectiveness. and .f.or. .controlling adm nistratdon
rroeeni o fousgRy e ERR bl B EhisR bP Brer non-
R Be rédeptods; bueH astdsRRSIsdbr RAR, RKRY(THK VDR gardt the like.
may vary dependi ng upon the patient's cultured cell
response determ ned by using histocul ture nethods.
rall t i ®dchigedtdbBve in
e R e e A Ry
[ @enoThepipentic thgiaersss géneanllyordlbeharacterivpd in Biricaneegdiprapy arts, and

.gtﬁgir lﬂee f.ler}ei.tn Egl.lsr @}%ggﬁxg;sgiﬁg 'ggi?s?&je%’u&ﬁ{ féxjmorq?d}fﬁfgacheHngé and

ere indic VITro responses of —responses
i ¢ffeativereks amidfel sontoodlingeiniedtretich foytes pnd dosuges) twithnwme

order of ni tude concentration.qr appunt. Thus, th -
e e ExPe. Gegand dopeirs o e SRk ettt gy VA depending
PiP6R tBé patient Deula@aTiédll respoae ddie@niimdd BNising@mstottileure methods.
effectiveness of the therapeutic method based an theb

i Genarali theednsagrovifhrosducsd compagsditariie,amaunt gieddn the absence of

”?ddﬁt%?ﬁf‘&th@ﬁéséeﬁtspr hi stocultured tissue sanple, or the
responses observed in the appropriate aninal

nodel s.[31] In the context of this invention, of the

S 20k SO A R oy RSB e o

preebrameaded by the manufacturer, and where indicated by in vitro responses or
responses in animal models, can be reduced by up to about one order of magnitude
concentration or amount. Thus, the actual dosage will depend upon the judgment of the
physician, the condition of the patient, and the effectiveness of the therapeutic method
based on the in vitro responsiveness of the primary cultured malignant cells or

histocultured tissue sample, or the responses observed in the appropriate animal models.



Conveni ently, a conbination of 5-fluorouracil and
| eucovoran can be used with the EGFR ki nase i nhi bitor

wa@easaoxali pl atin conmbi nati on of this inventi onNPCEEP2005/005638
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5-fluorouracil, |eucovoran and .axaliplatin comnbi nation
is often referred to as FOLFOX4. [32] Al so nore

prefer r ed1d the@oARk6idhik MvedBo IR telibond a i IS 6B totoxic,
for treating tunors or tunor met ast ases, characterized

i AhqmRefherap¢Wis o gatiganeer aggnts fecompeund Sriwerousacikia prdared.
KicRas&id il Qb&a&n@% gf@hh&loﬁfacﬁ a8 g@% ?ﬁ&rhr?g%ﬂ g 428 Yith the
mnistrati on

and is iIntended
s EiR lan@&@usllnblt@r ar@mahpimnatd)rybmm @fi thlsumveaddn tA 6ffluorouracil,

hi b Qrs. ar
OBl AN ARE5R Bl DL R B A bLESEh
i nhi bltors such as SU- 5416 and SU- 6668 (Sugen Inc.
B or BT iR G LS P oA EH B S pEsment for reating
991n2cﬂféléﬂtun’x@n9&%s@%§9 Qhar\i@e%d%ﬂm tN@a&%ﬁ@ajlézc%fecm amount of an
98/ 50356, WD 99/ 10349, WD 97/ 32856, WO 97/ 22

oBGERJgnase\hibitorng o3 alipgimeymiprEHn ia n@bd/@dgsnm@tted for :
7
S B FEAL PSS, o B B3R, LB, n o

Empsﬁ@gqqgmcsammhdntormre Kéadk| and, Wash., USA);
angi ozyne, a synthetic ribozyne from R bozyne
(Boul der, Colo.) and antibodies to VEG-, such as
bmalCi z umbtl{aﬁg@gelﬁv agdnitdiptingle, hf@eé)&ﬁip@cg NE@%ﬁrgnﬁﬁﬁs such as SU- .
conpj, nant, humanj zed_ant i bo
VR Rt 5P S o SR G FSreisen s bR pr s described in,
aﬂir agan 1§t1§senﬁusﬂa1a§ppheatﬁ>\ﬁh$os W@%@ﬁdw\&b@ 99762%@0' WO 95/21613,
sub %fes t her eof (ENMD 121974),

o{?'VQ RY61#Hi2 Wﬂt%gmﬁé,awa %myg %@Jema&s& OST&R5P6, WO

b V t
PAR3.B0° 6 bR ER 81 00BD g A ST
43,883 1 1B 5,880112055,292,787, 6)834a‘3ﬁ)g|amdbeﬂBSﬂéanﬁEmFaalﬁbnogesnch as

f . g. krinagl -4, ingle 5 Kkringle 1-3
(R o Ko Wby Aaihsorging i sidicic ipggpe trom
a]RLboé)]IﬁQ ﬁ)oulderBCOlo ) dataftibatiles: to 2GR, -3 &/bevadiguhb & g.

997 Bi ol m 272:22924- 22928) endostatin
év %\f“i} >ﬁen,g«ptee‘:p %pth‘ﬁ an lzrgggsp)o cdpja xggoQMpantManlzed antibody to
|VEGFnﬁﬁég?ﬁ19rlec p%leamalgghﬁké’!s aﬁ&'iﬂt@éhd%t%ég? &é‘lﬁa%gg wyB3, oyBs and

t hr ombospondi n Frazi er
cePs 1rmg§1ns @dﬁghyypeqoqhaneef etg. FidangiirdeAEMIFAR1974), or the anti- -integrin

pAan%th@Q QG Qsclroklgg#gﬂlé ﬁﬂ% g#g&?f?cehllmqy l bld anilfa?(ihﬁs %&ﬁ@%&gm@)

receptor antago I nases; fumagl
sﬁacthrsas@cl’rNPHN@IphasﬁJrSaRhmmaNob 9015330]9011, 4159B03s, and 5,231,176);
%n% Q%Isa‘glﬁ:algé e tsgl[ug({gggﬁr[a?rﬁlg:é? %S{-ﬁ kl%glié % k%‘n%le 1-3 (OReilly,
M. S. et al. (1994) Cell 79:315-328; Cao et al. (1996) J. Biol. Chem. 271: 29461-29467;
Cao et al. (1997) J. Biol. Chem. 272:22924-22928); endostatin (O'Reilly, M. S. et al.
(1997) Cell 88:277; and International Patent Publication No. WO 97/15666);
thrombospondin (TSP-1; Frazier, (1991) Curr. Opin. Cell Biol. 3:792); platelet factor 4
(PF4); plasminogen activator/urokinase inhibitors; urokinase receptor antagonists;
heparinases; fumagillin analogs such as TNP-4701; suramin and suramin analogs;
angiostatic steroids; bFGF antagonists; flk-1 and flt-1 antagonists; anti-angiogenesis
agents such as MMP-2 (matrix-metalloprotienase 2) inhibitors and MMP-9 (matrix-

metalloprotienase 9) inhibitors. Examples of useful matrix metalloproteinase inhibitors



agents such as MW-2 (matri x-netal | oproti enase 2)
inhibitors and MVWP-9 (matri xnetal | oproti enase 9)

wo pdvshies s. Exanpl es of useful matrix PCT/EP2005/005638
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net al | opr ot ei nase i nhi bitor sarg described in
International Patent Publicatidh Nos. WO 96/ 33172, WO

2 19 LTl BB RS s o

@%/05/8971Qvg\gs/@%llgzngﬁsa%/tg@1%9@96@49551?@@78%7@2% 98/30566, = -
ean al en u | catl on S ,
B OO 785, WoRo% 5 L0s R 6552605 W DB 1A86R7 4n WORRY AT,

s a 046, and 931,788;
T e

MVP-9
iGrhatiBritaindatané Publésation Bler ONR061andil.8. patentdNase 803,49 and

SR AR T 5 BBl s o

Qttiety 1|f(hib|itmg-.mmlll Moroprefened cae (hose thals/Bﬂedtl,vel\yl\tﬁh@t MMP 2

MVP- 4 -5, MWP- 6, -7..MVP-8 MWP-10, .. =L,

o YIS RS (1B oL k) S5 ISP PP b Ko YIYE 1y MMP 3,
nehirog NMP-FRMNR6! MINPY , RINMTEG|, MVIEI10, MMIP{1N¢RINIPG 2, and MMP-
tunors or tunor netastases, characterized in that a

tldér apeutical |y effective anpunt of an EGFR ki nase

i nhibitor and oxaliplatin conbination is used and is
intended for administration to the patient ) )
B4l t an e?dsxsmyormpre@aqdém mgthog forghanufaciuting agidicamant for treating

ne or _nore tu e t : :
ARG TG bR Bl R B BhE B Bbpuispiyplicetiys amount of an
[EGFR kinask inkibitofreddoxchliptatinambiradbu is usgd andrtsdhtcad@mor
for treating tunmors or tunor netastase aract er.i
AR RS Sl RPREt FLCRAD R T TRERS, one o
kh&R$embr ¢l Rirb Apopbtc BX @lopRsat stitudaiigi dxahts are isedused
and is intended for admnistration to the patient

simul taneously or sequentially, wherein in addition,

C[ga or m)/{l ﬁiogé@]gfetrfeﬂ%g %Hoﬁ%f ﬁ%&h&tﬁﬁﬁf §h§‘edﬂ§1ﬁfént for treating

Slgna transduction i nhibitors include,
exmop @ tumpbiB2tasesmspetoractemzedirt thatsa ths@@hutmﬂﬁ ﬁ@faﬁi\@ amount of an

%@E’g#{bﬂa ibltg’gtﬁl f?’gahlpiqlltg&%t{p})?nr?gg c steﬁefmg 1S 1§%nded for

HeliG RiRErAti th)the pdtiehbiiimaitanedlisl9toh ee‘quaiit@tlbjl wherein in addition, one or
t yr osi ne- ki nases imtinib (e.g. Geevec(r)); ras

i Aprcigat gansggqthnﬁﬂhlg}tf)@,age USGEEK i nhi bitors; mrOR

i nhi bitors; cyclin dependent kinase |nh|b|tors

protein kinase C inhibitors; and PDK-I inhibitors (see

O3ftey, JSigeahdrasuiusiion ]néllbltEI'SAnClPQ@ day eXagnlg: @rkﬁ&,recgtabmhlbnors

Y Bl of R O 3N B, o

ttrasaizﬁm‘ab . Hdertemai®he mhibdforcefrmtlear)protein tyrosine-kinases, e.g. imitinib
(e.g. Gleevec®); ras inhibitors; raf inhibitors; MEK inhibitors; mTOR inhibitors; cyclin
dependent kinase inhibitors; protein kinase C inhibitors; and PDK-1 inhibitors (see
Dancey, J. and Sausville, E.A. (2003) Nature Rev. Drug Discovery 2:92-313, for a
description of several examples of such inhibitors, and their use in clinical trials for the

treatment of cancer).

(371 - ErbB2 receptor inhibitors include, for example: ErbB2 receptor inhibitors,
such as GW-282974 (Glaxo Wellcome plc), monoclonal antibodies such as AR-209
(Aronex Pharmaceuticals Inc. of The Woodlands, Tex., USA), and erbB2 inhibitors such



[37] ErbB2 receptor inhibitors include, for exanple:
ErbB2 receptor inhibitors, such as GWM282974 (d axo

woedosaomes pi c), nonocl onal anti bodi es such as PRV/EPB05/005638
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(Aronex Pharmaceuticals Inc. a The Whodl ands, Tex.,
USA), and erbB2 inhibitors suc 53 those described in

| nt.er n tia at. 9 _

3811554 e 00 eSSt el on 1% WD oGAsat ko sgigias wo

%/3?997&3’0998302433 Wﬁagwmsmggsm W G85/19%8), aﬁ? BJYS’.,lglﬂfmI' Nos.

465, 449 an 541, 481 so nore preferred is a ..

PEIHADSF > 7 frdt %5M9ﬁ§d% q‘hléféamsnt for treating

tunors or tunor netastases, characterized in that a

t herapeutically effective amount of an EGFR ki nase

i3 bi t oA lsmaporperefeprdis amebad foranimaderingemedicgmerf for treating

tﬁﬁlg{i%?gurﬁ&r thgh&'s Séh%ﬁueﬁgercf @ tﬁzﬁ% tHé‘El &Ritcall 8ffect1ve amount of an
taneously or sequentia wher e| ition,

AGHEkinaseHRRD i tananoodyiphtin amnbmau@mtshsc@pmmsumtahdlqd for

Bt iragnrd T nrbenoun b RSt Pashlittindy S ndBintn adgpon. an anci
fHER2 hiftAfold) Or b (fRmSnGtherbpebic al (FeAcBivE ﬁl&gﬁ),encﬂhall‘eaf:is&rseck ed

in that a therapeutically effective amount of an EGFR
ki nase inhibitor and oxaliplatin conbination is used

3o6h is | 'Hl?cpﬁil%ﬁa ér@fen@gﬁg Dinethba kb ARaduPadihién @ ieBthment for treating

Si mul t aneousl sequentially, wherein in addition,
GWIBOTSTOT ffwyner lad@sttase@n&ﬂaraawmgi ol thater therapeutiggdn eEective ‘amount of an

%5&1%9% 1nﬁﬁ§1tlol‘ B&F&Eahﬁﬂl&]lh Qf)@lblnaﬁ{) s't %Ed ngc?ﬁtlﬁtended for

or exa ors e enzy
fad i stydtiqarto tthes patlbnmmﬁbmsaslﬁndsaqntnttaillyowherefn infaddition, one or

recept rosin se ncl udi ng the
89%6‘9“ @ET%@?&%”&HW%‘? %BS U.S. patent Nos.
6 080 769, 6,194,438, 6,258,824, 6,586,447, 6,071, 935,
6, 495, 564, 6, 150, 377, 6,596, 735 and 6,479,513, a
I#@ker nat iAsiamonahasiprolifgistive ageninglede fougoample: [Ia@gltms of the

'%lngfl'ggﬁ{rﬁes% grfo?erlﬁ fndfShad 4RGS0 bf IRMIEPEI Y Io8Re Rinase

anment r treatlng tunors or tunor netastases,
AREER tiecluding thaercarhpaunds disdpsedentictrampy inefSe oriepkeNos. 6,080,769,

d I
b SRS IS8 AR B AP 0 e
tod 9% 3paid Bredrnaional Pace Publigation VEO(UEH2i1El | y, wherein

in addition, a COX p (cycl ooxygenase Il ) inhibitor is
used. Exanples of useful COX-11 inhibitors include

gheroxi b Aige Hlorccﬁtleﬁl?feﬁ)fs( 4 Method Y&l e T%dthring@# éhedicament for treating
rof'ecoxib. [42] Also nore preferred is a nmethod for

ﬁamefsa@ttxymph@le@stﬁ&eda darsirnzedn hteaheiageytisatly itggtive amount of an
KITBEAS thl&)? a (? ?fa‘ﬁ‘ﬁrcbﬁl%ﬂla'tlﬂn ﬁshﬁkd %nd is intended for
t erapeuti ca

ve anount of an R ki nase
|adhutmsﬁrmronandh@p(&iienpﬂlmultmeouﬁb on mq;ugmnalls« wben@lram@ddslon a COX
IIliltcycfjooxygenase II ) inhibitor is used. Examples of useful COX-II inhibitors include

alecoxib (e.g. Celebrex™), valdecoxib, and rofecoxib.

[42] Also more preferred is a method for manufacturing a medicament for treating
tumors or tumor metastases, characterized in that a therapeutically effective amount of an
EGFR kinase inhibitor and oxaliplatin combination is used and is intended for
administration to the patient simultaneously or sequentially, wherein in addition, a
radiopharmaceutical is used. Instead of adding a radiopharmaceutical or additionally,

treatment with radiation may be carried out.



adm nistration to the patient sinultaneously or
sequentially, wherein in addition, a

WO 2050pte3 maceuti cal is used. |Instead of addi NBCHEP2005/005638

radi ophar naceuti cal or addltloZglly, treatment with
radi ati on may be carried out.[43] The source of

radi ati on can be either external -or internal to the -
patient being treated. Wien the source is external to

_ t[h8] pati ere,sotifee of hediadipy cius b sichen eatsrmak beinteahal he the patient being
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radi ation thera EBRT en th ource of. radi

it BeaI T 9uRied® BRETEH, g R 45 Hetipy Fotef Blxinal beam
Rh@&ahivt m@f@?mﬁﬁﬂ Wﬁéfdth@fésﬁﬂc&’ of AldiBn fiDintensa to thetfadent, the :
context of fthis invention can be selecteaﬁfrom

gregtpentactalier Repchherapy (BT)- Madioact s, alomafan e Bubp Gpgrent of this
Lt¥entioh ggﬁ Ht ec%%e:d RORthE b %ﬂ:]—udng% gl ﬂc%ﬁrm@&l%' fad@fn, cesium-

copper - netium 99 di ne- i odi ne- 131, and
i 1301, irfdiurd 9192, aMmoeumWélEgEﬂG&IQB,rﬁ@beltﬁﬁm%PﬁroW AebBPHIAYY,

0,t hi ent.i [ n

ey 2P PHEeaRt: st Bire L J05e lsimR Ry Bl Rording to
[tH#A]inRatibats anaritibed g pyis iako posdikla datateltthe attitmdy Wldr such :
controlling unresectabl e or inoperable tunors and/or
tAHORCHESIPRESes. | nproved results have been seen when
radi ati on therapy has been conbi ned with chenot herapy.

Radi ati on t herap K is based on the principle_that
hi¢gh- dos RadiationtthesApyiis|a siandard trestment é?rg%%ntfa}llélg W?SFCtable or

1?1?#&%]% glrh&g ag&@} Rundr rﬁ&&%ﬁe ] agi’cﬁ/eﬁ edshifts hiveliReR seen when

normal tIssues i atlon dosage regi men
i mdgxenﬂa therdpy fuhe beerecbritringdewits clofmothetpy. iRadiasion shayegy is based on

E]%/Pii’ tagtff]ngfg g%)}‘];alﬁtgé% gllte{éegms)’ F%ﬁgﬁ gh‘%& rrvgmel{esul]; in the death of
r ﬁgf(ﬁﬁlbt@sfb &llp at ban turhecaidwesmul tissuetePleschdiation dosagasegimen is

consi derations, but the two no 0 nt are
O e b Rl Ay Higonatin,
Sﬁxﬁ%e%a?e?ul@f A ny 1R odddfogik@dbhe Afshnt Bﬁ‘raﬁ?ﬁh@ﬁta pafient receives

whi ch the tunor has spread. A typical course
t wilhdengnd of yariensransiderationse Buigh? Wgo Qe latPPHﬁntt%% thedgeation of the

V\Qumorgr‘le re‘rilat[(ﬁletgt pﬁ? %J;@Q&Ut gxpcé\égns]ofttﬁe ﬁod’ye %d the extent to which

€rio se o en 10 and
adxmmmst ledsagread. A Iu;qnqmcomm of tmeaamsmtrfglt aep@tmnt yndqrgmng tagliation

of about

o trgeay i be gyt Brrhent s(RAaB Y £ 1 B SRk pbflad oflie i e of

t bReén LM alUBRG yRabifiefedad ehel patiaiitdn a\MrtglIB dlzhb' fractlon of about 1.8
conbi nation treatnment of the i nventrlgg%lrtand radi a

|9 DORSH SBYEs Woekhdn A RFREERT] STRDORMER, TG IMXFRHOB Jhere Is synergy

RRHR! rSdtdiDwith eheCRFiYiMAioh @it aghert BEthe
Fﬁ@gﬁ%ﬁoﬁg F}ghlg%ﬁg%aglgd when CtZOITbI ned w tﬁ r adi atal oen

opwientiad dng radietiom dul othepwardscthernwltibision 96 timer gpwth by means of the
ant | ganogngprns%%et% §0m€% Q&F&feﬁlé 1erfenf%H g\éﬂﬂﬁncE@q}h@B lc8fbined with

or exa cont al ne I nt ernati onal
F’eddﬁmion optionally with add1t10nal chemotherapeutic or anticancer agents. Parameters
of adjuvant radiation therapies are, for example, contained in International Patent

Publication WO 99/60023.

[45] Also more preferred is a method for manufacturing a medicament for treating
tumors or tumor metastases, characterized in that a therapeutically effective amount of an

EGFR kinase inhibitor and oxaliplatin combination is used and is intended for



Publ i cati on WD 99/ 60023. [45] Also nore preferred is a
nmet hod for manufacturing a nedi canent for treating
wWa wsn 90 t unor net ast ases, characterized i n RCEEPAO5/005638
therapeutically effective anoqq%_of an EGFR ki nase
i nhi bitor and oxaliplatin conbi'nation is used and is
i ntended. foradm ni stratjon to the patient L e
ailmims Eatisn e R ke Bmulraiegity of SheBPa) whergih ipjaddition, one or
Qfiére AbeltD £ £HaBRITleih M fihin€ tudforé mAGuUNe irdkponses iatcused.
I mmune responses are used. [46] Agents capabl e of
enhanci ng antitunor i nmune responses include, for
| e: laficihy ARRERYE Andlhd #8Pordes include, for
3§?PEodié§¥?§%§£8%%§§%#f§ﬁ§g and ot her agents capabl e
5 ekamplec KTRSIGTYIRMXiSEwhpevie antissn 4) aniibasinsds. gt M XKgf-A4), and

0035 AR VR RBTCLA 0 s canb edin
phepesere invieatian imetude thdse desveibed Ec S Pn@naN oETh Fa it :

for reducing the side effects caused by the treatnent
of tunobrs or tunor netastases, characterized in that a

tlagr apeutAls@hdoye plefepetiiy € metiodfor maneactiEhiRa kiedeament for
i nhi bitor and oxaliplatin conbination is used and i

S
10 jradushride st ehfgnts spused By ithsrirgabmentof Bypers of tumor metastases,
?P?t}xkfeﬁ@@@ﬂﬁh% aotgleﬁgaﬂﬁﬁﬁﬂl gﬂféc‘ﬁvb AnRAURUHaS HAW, ke inhibitor and

ctive to produce an additive, or a superadditive

arxaliplatin gpmbingtiemisiusecharnd iefriterded fanaimipigiratigreto the patient
of : AN _ ¢ -
THaFEs8 17 br ok dbly B, BlechiPioiRlce s ddlive, or &
tduperaddidverantynefgigizrnsumarefipct, sndipatateeffectiverat indititingthe
subj ect. in need of such treatnment (i) an effective

15 fgrf’{ﬁ'f %frfhﬁﬂfm‘?ff an EGFR ki nase inhibitor, or a

phar maceutically acceptable salt thereof; and (ii) an

ef fective second anount of oxaliplatin,

: ) . 9] . The
gi8kent i?h?eﬂﬁ?ﬁe@hméi?fﬁ’@npr’iSW’rfd)é%Vl‘éeSr?e‘iﬁﬁtBﬂé ?erth? frgatment of cancer,
t - VI et ; e
AT Rl SREEfo PIRS 120 ULk e i
sarhouri of apBGFRGfudse sthibitmuena pifarmpesuB Iy decepiglde salt thereof; and

i nhi bi tor. erlotini b .Jraceutical ly acceptabl e

20 §§F?nFﬁgﬁggﬁ?agﬁémfpﬂf&ggggggﬁﬂgrapeutic second anount
of oxaliplatin. [50] Additionally, the present
[ ntio rovi des a pharnaceutical conposition
JBRET T si nptecaeserER FH iAo lee RaTOd ok ths tEpmgnt of cancer,
PR TR ERUdntiAlsleYind 66 £ It #h A¥drdf 8lich tré&athedtN® a¥ubSRstapeutic first
i nvention further provides a pharnaceutica

canpHs pf herECKR kisase inBibitar ed sty 9 2iphazagewically acceptable salt
25 CRERbE3hA%i(d dubBReGhARR b Uhdldnictlnr BTNDIAh, an EGFR

kinase 1 nhi‘bitor, or a pharmaceutically acceptable

salt thereof; and (ii) an effective second

[50] Additionally, the present invention provides a pharmaceutical composition

comprising an EGFR inhibitor and oxaliplatin in a pharmaceutically acceptable carrier.

30 [51] The present invention further provides a pharmaceutical composition, in
particular for use in cancer, comprising (i) an effective first amount of an EGFR kinase
inhibitor, or a pharmaceutically acceptable salt thereof; and (ii) an effective second
‘amount of oxaliplatin. Such composition optionally comprises pharmaceutically
acceptable carriers and / or excipients.

35



amount of oxaliplatin. Such conposition optionally

conpri ses pharmaceutically acceptable carriers and /
w@eoosAciopd ent s. [ 52] The present invention furtPEr/EP2005/005638

provi des a pharmaceutical comp gi_ti on, in particular

for use in cancer, conprising (i) a sub-therapeutic

Elﬁﬁ]St gﬁ"ﬁg gre%%nt IQY ng%;@:@pgggﬁédeg g:p?ln{n%gcsgtg%a%érﬂg&mon in

(ﬁafticuﬁir sottuse hecapey tormpsenp la arsthetapedtiofiat apbattiofi the EGFR

uch conposition optiqgnally conprise har ceu_icI.I.

T (RORe: ctpiib, @ appacpeiBiasianede SEBReRt fa s su-
hgdrEpdutic b&dnl @iunstdxaRplatiPrice baxlﬁbysmi@f Eptfonkldy aomprises
human i n need of treatment with an.EGR ki nase

5 iphapcewticaly peeaRiablR FapBYE NG Gt ef erabl y a human
in need of such a treatnent to treat cancer, or a
precancerous condition or |esion. However, the term
"[p3lk i ent "Asamed hérsim, theftenm {patinwii Praferablyaafensios, human in need of

Bfeagrgernz Wé%lpa% %Hlsé uﬁgﬁﬁ’tofj %}%ngﬂ;p%sa Qﬂ& ﬁf‘(ﬁe Px%‘?é@@l?]lg a human

dh @eddofacll a akathfeaatonmat cancbrh oo pE@Rekjus aendition or lesion.

o D A SR e s

Ru&E soéb‘és ‘Fl@fégd cb@B, figs, El@é‘eFQﬁd np®hlimah @rigRRS LAmoEs others, that
preferab cancer treatab either partially or

ol eeed |0§ trqugneg@fﬁth ns ECHK WR2SANKAEEER ki nase

inhibitor. The cancer may be, for exanple, |ung

cancer, non small cell lung (NSCL) cancer,

H6éhchi ollnalpvéfeiret erobodiment thecpatientris a bumen imrredrof treatment for
pancreati c cancer cancer of the head or

15 rFé‘E?(er o A RIREBIGEO8} C(?nrﬁlft}oéloogu?s‘%ﬂ mel anoma, uterine

cancer, ovari an cancer, rectal cancer, cancer of the
anal region, stonmach_cancer, gastric.cancer

danker , pregances srigferay any sARCAFRaEPle < B AT completely

ﬂ'&ﬁacﬁlﬁhﬂsg%&fbftdﬂm kétaSd AR oL THe@n &R eiyRel fdtkample, lung
carci noma of the cervix, carcinom of the v

ccan@arnmmsr@aﬂl qelldung (NSCL 680 brogehiploalyiqlar ceHrueg cager, bone
20 tc{lgcf‘cﬁ‘ H§ careBh SR Rhcdr NGnSdreE #he| 89} hitk, c&@ﬁ%%g or

cr| ne dystem cancer o e thyrord glan
qatrmlanfmdlmmnanhy caicelr, @ivanah, capesrcrectabéanchie C@xmeeﬂ%dlhe anal

ssu cancer of, t
e 08 G BB ST HAET ot GOBEARER sk adfers B funcer
biaddlfieiha o£@B EQlopiin tube, Kircinea@f ther@temetrivamn @hrofrainia of the cervix,
car ci nonm, _carcji nona of t hﬁt,hr en

RESUPOTER Pbihg Vaﬁ‘é&é@&é‘&m%? ey aeﬁeé%ﬁnr?]&ﬁ?aieaﬁ%’éiﬁf of the

25 C&Bg‘f‘dgﬁs Qrané"éf‘éT Ehel s@HHNE Medtinel, ¥AHRBOSHhE Qndo\éﬂﬁ@@f@é‘m cancer of the
neopl asns of the central nervous system (CNS), al

athyeid ghand.sanesr of thegraeath ygpidogtend, gricsbotbe aeignal glel?nd sarcoma of
Ul ¢ 08 WencePSF hQ GYRIBSic SCSMRDPIRS prostate cancer, cancer of the

bladder, cancer of the kidney or ureter, renal cell carcinoma, carcinoma of the renal
pelvis, mesothelioma, hepatocellular cancer, biliary cancer, chronic or acute leukemia,
30 lymphocytic lymphomas, neoplasms of the central nervous system (CNS), spinal axis
tumors, brain stem glioma, glioblastoma multiforme, astrocytomas, schwanomas,
ependymonas, medulloblastomas, meningiomas, squamous cell carcinomas, pituitary
adenoma, including refractory versions of any of the above cancers, or a combination of
one or more of the above cancers. The precancerous condition or lesion includes, for

35 example, the group consisting of oral leukoplakia, actinic keratosis (solar keratosis),



ependynonas, mnedul | obl ast omas, neni ngi omas, squanous
cell carcinomas, pituitary adenoma, i ncluding

wo edosaces y versions of any of the above cancePGT/EPI00&005638
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conbi nati on of one or nore of i%e above cancers. The
precancerous condition or |esi i ncl udes, for

npl
g)éacppﬁegongggtpé §|(t) g{)e(@gq%zcl}rsréclég t gafg o aI ﬁllgle%gﬁiglgqjg%g, ddenomatous

' B%;}I&?a Qb retSryGRN PO yHbsid &ﬂéﬂ"éﬁnc@”@hdﬂoﬁl&@mﬂ@dﬁ) Blarrett's

yspl asi a, adenonatous dyspl asia, hereditary
b ISHEETSO D A e YB3 B B (PRI T PFeGEDY: he
%ﬁr?c,%p?s b@é}.da?lﬁ n%été‘)?xl fe? cé’l@fécﬂﬂ BARBE 184! Breferably, the cancer
cervi ca Tondrtions. era e cancer IS colon
dalung carmedanbsbstprefembhon- ml%qeéldu@g cagac@ISCIA so
preferably, the cancer is |lung cancer and npst
preferably non-small cell lung cancer (NSCL). [56] For
[P561POS es Fef piirpesed meﬁer;tresienmaméritmn "coeming disiradi et ofdandfico-

%{iwgggteﬁg]o, %%ip Itlg E}/giﬁl;?rr]lgztﬁﬁgg %@ﬁ? | % }@F]tg\fmp)é)zh ?%mponerlﬁs referred to

hefegldtRf hthe 2wd RRive ta@éht@? tdfoag ¢ adinistribe of tie tadyactive
admnistration of the two active agents, either

SEPHS, @@tbprysegarate@g@t qqgtptherv\)ﬁgerg theniavg %Vgégqr\;%arggﬁgmugstered as part

r%(li; grll %gépoglga:cé ab gr ?ﬁhéﬁacfeglgﬂéd l%;bbgagxﬁ g%ﬁ{ 'ngl?tet%fqgé Sombination therapy.

CItmrb,l thatwcom:ttvh agemy canMnumls@retdmthac 24 past efgbesame plpprmaceutical
be admi.ni stered ejther as t.he s

ﬁﬂ%ﬂﬂ&%?{ 10_§EPUF élg{r{l?cgﬁ cg; c?rﬁp%sgboanrsaé%lplatm can be administered
iRk PR aeHt isSdk tieRMInsd subsqsent @ &ﬂmmhﬂfatlnn ofithelGFR kinase

adni ni st er ed prior to, at t

JubBHefu BT SPH‘%F&H%‘W%‘PP St wieiioe B Rppdaphivicor s

aﬂﬁhﬁlkﬁe{%ﬁ to e pdlieRCBeeaRRiiftaivhRNe ENEGROS a sti@ire chinee of
R kinase 1nhibitor is admni stered to the pati ent

ateamqavé,aaxebphahn ervbe admiaisiered prigritpat shessamedipe) ab Of pusequent to,
oe%cﬁ 5 nrg?ﬁ tion 85{153 'ﬁ&ﬁ{ h%gsﬁéqgmggglzﬁﬁ]&hééﬁﬁgggﬂd BEreof, or at
aﬂffemntsmfea\talm refatlbinm tEaEI@HR kiage inmbitoi ttréatmerm osiprassingle dose

conblnatlon t hereof, or rent_in

IR 7. ghee i dugesier prtsawsn) (fh Eotd B B biypeporR
&igdsBalgbiekse prior to, at any tine durl ng or

subsequent to the course of treatnment with the EGFR

ki nase inhibitor. [57] The EG-R ki nase inhibitor wll

R cal | YR GE Nk Hasd i%ﬁﬁﬁ’toF Q'lﬁ fpidaRy be Alimiristéred @5 the patient in a

regi men that provides for the nost effective treatnent
ofose hegiremthet pI(ONId@Berjdhmmgﬂfeifﬁggt@sp tsengmentfagthe cancer (from both

agfl REGH! d s%‘%{yrpee?sg)emegﬂgﬁ eﬂ’lé ?Men‘t B t;%%gé"@eattéae &l Rfbwn in the

osed,
| 43, eﬂdhast dJ@GlaéedPagelmtmﬂBuhltlbmﬂlPiatmt thllc‘ﬁﬁb@NbSW@lBﬂﬁM In
conducting the treat

RpEH NG LRAmERERE P 6 Be AT B Y OB TG BOTR Kinase inhibitor can
Ui BlsREROniaRy %fﬁfctﬁfefrﬁﬁinletlla)dmﬂlﬁ&he ki ostoh aby beal aopical,

such as by oral EJI cal
intravenous, 1ntra- pentone intramuscular, intra-articular, subcutaneous, intranasal,
intra-ocular, vaginal, rectal, or intradermal routes, depending upon the type of cancer
being treated, the type of EGFR kinase inhibitor being used (e.g., small molecule,
antibody, RNAi or antisense construct), and the medical judgement of the prescribing

physician as based, e.g., on the results of published clinical studies.



i ntravenous, intra-peritoneal, intranuscul ar,
intra-articul ar, subcutaneous, intranasal,

WO pdosatmeul ar, vagi nal, rectal, or intrader mal PCDEPES5/005638
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dependi ng upon the type of canger being treated, the
type of EGFR ki nase inhibitor being used (e.g., snall
ecul e, anti bod . or aptise
Eﬁé] medi EF&F afngabt nape mplr étgg‘{‘]é |mnsgel}p41§/ﬁég:t%g tmﬁﬂ of EGFR -

lRa5Q€l inh€bitbr ad@iidtheioh &6l ldesendfonahidtyips l(lsqﬂmek I g&ndml age weight,
studi es. [ 58] The amount of EGFICDiEéQnase in

z&éﬁﬁ andsroarlibign oh hetmgient e ngdregte IR ROYETAS b dhiPpycgcondition-
i e it grﬁe%{églgéﬂ@c\glh\e t}fYS lrdud 8p&ﬁﬁﬁnﬁﬁaﬁ&? FoY Bfank 18 8¢da@smolecule EGFR

qq%t and cond| tion of the
énase mhﬂbmrhgartbeeealnemster o gpgntty dotes ranging eaddYto 100
glg#]fg%?ﬂ; ?Q%{)\Iﬁ%lgﬂt ;fg? & & er?ﬁe@k HsihE of QM@ﬁdeoses or by continuous

or ex e, smalf nolecu
kihfuaive (saetfbbixtaotpe, drtarnpgormad Pateh sPublisatioroNa. WA VEA4574p). In

doses. ran 001 .to 10 of b
ety 1ot HEE G bty el e ThelPhudh AR ety 5-200 me
?Hé}tn H)glllg(l)-llﬁ(ﬁmﬁll Cp@r weee V\g %lfi/gleféigmh@d dosesonhy bmﬂmluous infusion.
ent Publication No. art ar
i DEFRad GRS L9EEss ARNOSY-Brsd HGFTNished ihibiioR. or antisense,
4Q§&5orf Wyﬁﬁ cfoﬁéifﬁcg 0 iR Bstefk@to aQfatidMOn HOQK rAfEing from 0.1

per wee i'n single or divided doses, or bg cont i nuous
|tnleQ mgﬁkg & @def@lgm@eﬂ@@eorl pst week Wgslﬂéﬁ‘;‘/ or divided doses, or by
Fsﬂ%u?l?oq% 1%5’189 EhRe kA es, laBhik '1%\%1’550 1R ﬂﬁrlBév&el%ﬁ’of the
bozyne "constructs, §n mnlstere to a
Mdmemdl ringe ahzfydie mamn glnamgadﬁqm Ovhiletio ott@Ocasgs il fgepdases may be

per. da per .we S [

Snlgy e ey L e SRS indisflndh Sl 8RR Boses are
| frvedisidee iwsévaeal ls@R dokds Tot advhinistieti@f rapabat thadge
may be nore than adequate, while in other cases still
| ar ger doses may be enpl oyed w t hout causing any
i‘t? l% (?lt—dé fse Bﬁﬁ)‘(ﬂoﬁeﬂldtdiﬁﬁ 1844 Barl Y ARfinfQ$&Beither

e f| rst | nto sever al ? doses for
as:tmmtek;t olapgqjhertliyrtb@ SFvaLIOr dlffgreaagpute[sg@]d irgavigeyagiety of different

c{g%éeef 'gglgg‘b %@plg{kﬂ% . lgbgs%:i Hl%ﬁﬁl& ipﬁ{ae?g%lgi ?:n?ﬁi@t@red orally

r&l{jaﬁ{ﬁteralmyj whares ‘Mﬂq)lamrus @t@fenablymdfrﬁmstermi m(maagelly Where the

RGP kit RIS BE b T4-0R b Bt apaghsn s preferble

vvher eas oxaliplatin is preferably adm ni stered
parenteral | y. Were the EG-R kinase inhibitor is

eﬁ60bt i ni bThadECKR kinase mhititey canbapdmigistercd Vil VABeRs s
a@%ﬁﬁ&%‘éal}}[ Lot INE ife FBrrkdr O SBe £ & thiDBtsCpsies, lozenges,
mni stere 1?1 vari ous pharnaceutically accept abl e
| menhes,bard ¢asdees) pwtdtp@, SRIRYN, 6fcamabiabies, supppsiigries jellies, gels pastes,
es troc
1|9é8 Ié)f%nté ITlxgE ps gg,[ agﬁr{gé ﬁﬁe Af’ %g'&ﬁmorf&r s‘ﬁi'%lz gose §e forms can
R0 ¢eﬁiﬂ6d owtiinkifgletcd mudtiplkidoses. @gmm:ssncla(hﬁdscﬂidah]uﬂme or fillers, sterile

Administration of such dasage
aqueous media and various non-toxic oggamc sop%nts ac. Oral pharmaceutical

compositions can be suitably sweetened and/or flavored.

[61] The EGFR kinase inhibitor and oxaliplatin can be combined together with
various pharmaceutically acceptable inert carriers in the form of sprays, creams, salves,

suppositories, jellies, gels, pastes, lotions, ointments, and the like. Administration of such



be carried out in single or nultiple doses. Carriers
include solid diluents or fillers, sterile aqueous

wore@sala@ntl vari ous non-toxi c organi ¢ sol vent s, PEL/EP2005/005638
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Oral pharnmaceuti cal conpositioq§ can be suitably
smeetened and/ or flavored. [61]"'The EGFR kinase

h|b|tor and oxaliplatin can be.c
OFPEVRFTLERD it SR or BREAT Qe AR R ke solia

CBIuEh@ o8 fillBrs! N1&ilk @Qﬁ@d&g niedlaq¥ied vaToR8ABn- t@ﬁd: Ufg&mc solvents, etc.
suppositories, jellies, gels, pastes, |otions, .

ointnents, and the [i ke. Adninistration of suchdosage

fc[gﬁlm eC a%lpﬁ)rﬁ'ﬂ[arubﬁ c&}anrxdlﬁg SrofehRe s KR kitaSe ﬁﬁﬁﬁﬁl@rs should be

rs include solid diluents or fillers, steri
aaqleetnad§0 neth a/ouiad@av.aatumdm ﬁegr@slattonoangémwf beqlq@ﬁ%@ctlwty of

h% h& formul ati ons conpri sing protei naceous.
ECFR l?nase |nh| bitors should be selected so as to

avoi d denatur.ati on and/ or degradati on and | oss of

bi ol ogi cal activity of the inhibi 3] _Met haods

JeShodi ravehsts shudpfioarhamidaurel Sirodstiths Fonhisig 2h EorR
BGRRekAHIBIS® drdkidwi Brth@ ke, A0dQve1ddsbribdie el in, Intoigatidhal Patent
descri bed nt er nat i opal Pat ent Publ

c
Wblmwﬁm‘é’%@l/%ﬁ Tobfsthods gt RISRRTHEPIHA ?W&E%athPE‘QPSmO“S
k%ﬁlir{# (?(Eﬁpﬁﬂﬁrﬁfe' A\ JelPKRIW Pintthé Brt An&/idW %Pth\éﬁédchmg of the

e art. In view of the teaching
ppresehinventicanticthods nfpieparingithapnagqsatisal gomammwmwng both an

i.tio t i .
CEPRAH-EPERRTRR P BASL R BEEEA 6, HOAL Rt Spubicatons
paﬂdl ftcﬁﬁbtlﬁﬂ andreffﬂemeei dueh akRemwngltcafselleumeenutlsalcﬂmmses, Mack
Remi n s Phar ceu l.en Mack Publ i shing
cﬁ%’éﬁ’f/‘g ‘1%0“ f’k %Cﬁﬁ“?‘} @39&990) . [64] For
oral adm ni st ratl on of EGFR ki nase inhibitors, tablets
contai ning one or both of the active agents

e . .
cié4bi ned Kartoral adypinistrasion;of EOTR kinpsedp! ltgﬁﬁcﬁgféés copgning one or
eﬁ%ﬁﬁfB% fhre aghﬁ %gﬁ{sya% @Ar{ﬂ:nﬂ@d Qlﬁhlaiﬂ' 8F Farict? @kéiﬂieﬁtstsﬁéﬂ 8, for
cl um car di cal ci um phosphate and gl yci ne,
atxanpleyintibrovaystalise dﬂ:lhll(bﬂee@dann sitrates halalsms@aabmte( divglcium

PERLSAAEAAFOEM, G B SRR RSE0N 3 A P ey
gécth Wordtb on ltalpid&d efaiichl) I dignﬁdcidl%ﬂgl}denpmrdoltﬂpldmhcates together with
sucrose, gel ati itiona ri cat
-ganatauinoas e gnesiahmetoar uc@aues ity groc. Additionally
Stibfiddtf ah'ggntE 3hch a%rrﬁag?nt:il@ﬁ s‘t(é%féte ws@iut 1ahB shleded @id fal: are often

ur poses. Solid conpositions of a _simlar
avery upefuliep Fabletiag pyrioses. SpRd pompesitians of ééﬁ@%léxpe may also be

érﬁ{ﬂ%&é&egs ﬂ@rﬁﬁ éélljﬁgl'r&gglhéss Pfe?g‘gé?ﬁﬁlht‘éﬂa@lﬁ@né QrlnBdfon also.include

| ac e or I gh nol ecul ar wei ght
phaktpet bryindk suyir 23 wieﬁ as W@nndquémelgmm@émhsdm glyehlnWhen

Elfl(ipélg{éss suasllr)eensmns anae/or gl?xrlrsoagea desue(qrhpr o%lilra%hhr? rs]trat C!?le thlezs%:(ﬁ;’R kinase

inhibitor may be combined with various sweetening or flavoring agents, coloring matter
or dyes, and, if so desired, emulsifying and/or suspending agents as well, together with
such diluents as water, ethanol, propylene glycol, glycerin and various like combinations

thereof.

[65] For parenteral administration of either or both of the active agents, solutions
in either sesame or peanut oil or in aqueous propylene glycol may be employed, as well

as sterile aqueous solutions comprising the active agent or a corresponding water-soluble



i nhi bitor may be conbined with various sweetening or
flavoring agents, coloring matter or dyes, and, if so
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together with such diluents as ter, ethanol,

propyl ene glycol, glycerin andVarious Iike

conblnatlons t her eof For n

Falthsreaty SPoiF ?a@eph-le%o?%wnsawrs T S‘H@P}Y\Pélf%?é"edn?“d are also

BﬁéféFa'bB"‘én&é?e@isbfb%[c S8S TR RFfiPERRAIine ! %h(itfosd: Fl‘fﬁquam&ﬂar ,
ropyl eéne glycol may be enployed, as well as steri

2QUeBSORITPLE 470 REDCS B SHIEADIRTOr FSTAYERQUS eINFBIMECULAT, syibcutancous
R4 @gﬁg*ngg @@Et%n &Q% a3loi1y sPRIBR are%Hﬁibl@f&ﬁﬁt}eﬁamcular

aqueou ns ar re erably sui tably buffered,
andarauseubr and ﬁlrbeﬁkana:blls ynjeaiodquerdses dihe rprfkparaélog of allitheige solutions

£ f
St THTE baPBliols Maafl) HEBRHIsIRERFBRld b lac ARYAWhniques
| WEIT ROvaCtol thse Skﬂbdwﬁ ehe e An& perenteral zimemulamlected for

ection purposes. sol. ui t.abl .
PR T aaaeous BOFRAnE it bES S0 Tu B sHETGso o o avoid
' cﬂ:ln%}dtlgﬁ aRY 'Ic%@ ®€Biolo E:ﬂﬁl tRAFoR tHeORhiBftorl | t hese

solutions under sterile conditions is readily
acconpl i shed by standard pharnaceutlcal t echni ques

\f/@HTu kn ov)@dch&orfalﬂgtsig i .sgil)l%g 15a aﬁﬁﬁmst@f‘éﬁtﬂé@ bEPSBoRthe active

| ati'on se or a atlon of
pagohs] awepof fEGRRmplen asems, rlhiltbnSt jehlies sgedsy Ipdstess ointments, salves

Ea[%bﬁﬁ%ﬁlgeaﬁg gcgc?)rtifgf?wb sgaﬂgarg ﬁar%%atcg&lc%Fgrgjft9c§ésF81f example, a topical

Adgthtlafemtdnprididg tithep as EGHRekihase tintfibital dryoxalipttin &t about 0.1%
either or both Pf the active %%ents by way of, for
RARDPADORY A /V) CORGEBIELOT @R PEPLPHEY s, past es,

oi ntnments, salves and the like, in accordance vvi th

st andard phar maceuti cal practice. For exanpl e,
tl6@] cal fEormeleanimyrpugessps ithei asgve agqﬁ@%caarbee@mmefﬁéisssparately or

ggéb%t ganﬂﬁal%@k% Bl e f&ﬁ@gﬂ&'f)\prgn}({f&ié'/%t& 8294t above. In a

concen I"on can e pre ared
vgtfetied an;boammqmsmsEGFRdume inhgbitnyenedminsterbdin the form of a

ad o 'QF 513[ ?agf ol acggrﬁgschahy ?&t nes rafs) an ?rﬁblgms Z\rsl eggmatlve the

aEGFR kindle mmsl&freaﬁ Bél ariiatira® with thmmﬁ@:ﬁeastmmd for this
inhibitor is adm nistered in the formof a

bB}TRase & P ttratgd; fa@g gpdéqmwrew Mgy léq:]eriegegeg ?&’ra?snoéﬁlal animal
| B e oxBfipiain & ﬂr@fe%i)} ¥BninfshEe St rhAsmai ulithdiﬂéhétp lby injection

can be adm Pn stered wit'h the ani nal feedst uf and f
t bni as apumplaab Saick Srowiiations et prepsgedaiadl conyentisnalgpathex in yaccordance

MRy -%pg{rﬁ%{egg%{yg%ac%c ormal ani mal feed. The

oxal atrnis erably administered in the form of
l'iquid drench, by injection or as an inplant. Such
ns are

Bl AR R PR GO Pl PRt e

comprising both an EGFR kinase inhibitor and oxaliplatin. The present invention further
provides a kit comprising a first container comprising an EGFR kinase inhibitor and a
second container comprising oxaliplatin. In a preferred embodiment, the kit containers
may further include a pharmaceutically acceptable carrier. The kit may further include a
sterile diluent, which is preferably stored in a separate additional container. The kit may
further include a package insert comprising printed instructions directing the use of the

combined treatment as a method for treating cancer.



[68] The present invention further provides a kit
conprising a single contai ner conprising both an EGFR

whemagerdinhi bi tor and oxaliplatin. The presentPCI/EP2005/005638
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i nvention further provides a k:@ conprising a first
cont ai ner conprising an EGFR kihase i nhi b| tor and a

16 or r o8B RBn S e AT BT aRer R Sy EOTR kinase-

ixHibitsieha iPaafomae &hbWﬁfM {hy agtare elipit alill @e wﬁhnﬁe‘ﬂ in t'ﬁb éutklrd; and
rra%further |nclude%sterlle di luent, whic hibiti ¢
et 4BY GhegRIGHIAU DAL Sosp B oG ool nhibiton o

-El'b?olggﬁzal%ﬁvﬁtyuﬁstsbﬁﬁteﬂ REhUR By RioRaE HRIBGF &R Ptor in the patlent
conprising printed instructions directing the use

firdudingriviheldhe dewnsiam biglogicakaffests athprwiseapsulting o the bmdmg

BB S R A BT e o

<bwcikei'(fvlFB/ adthavion bnart)hcsf the dowmsticlatbiclpgicalledfeic theaof tBGHRe activation

he future, and includes hem cal., entity that. ..
S ARV R PR P Ea BRE T e QL iy sof Binding
Y8ty fol tReinefac@lludir@loagiircef thaedceiiot ¥ndinhidetiny iedkinadetactivity.
activation of the EGF receptor 1nth

A tarRAtvALY> sie) a9 AnkiRROTRSMAST PeCHRYIBE qat S B{;r\déthgt site or a portion

Qﬁ&@@’&f%ﬁe E@FR'rEée@g;)rf t'h@xréb BfikRignad RYeptr i'i:a@:c%sﬁf)lelté $ts natural
natural 1igand. Such Ki nase i nhi'bitors include

éxgyndageﬁhtat mMm@hhlomgwk aqtvHR inpreveed enfeducegniltgmmativady, such
g'l?l dn Sé 1% h g&t (}’ol‘gb&lﬁ r%élg Qlrferhti&EHEAFRIpS é)n ?}tﬂe cﬁh&t interaction

Tevantt cancer In a pati
Idﬁ iEiCtHH polypaptidastithinthdripnateing, atienkaick ybtqmttriataon and endocytotic

DY BE S e TR et DRSSP R BRI O BB

Qﬁ(ﬂle@cﬁér W gl G Al BitbrR CankiBedies Gednibbily fHafigers tadtisdnsa constructs small
portion thereof of the EGFR rece t or, _ther eb maki n

tinibitey N8 (ien B&Aewrfﬂr@l%&mdﬁ% ﬁalRtN‘%’I) andgthegy 1
:pli’ urréc'i §m difReht, %%(ﬁﬁk ‘T(ﬁ'las@ﬁl%ib\fﬂo} ¥% 4 Smdl SrgeMt %’ol&fule or an

ced. ternatlv y, such an inhibitor Can act by
rantibodyt thatgpindsespdéifieallyztatthohurodn EGER. pol ypepti des, or
i nteraction of EGFR pol ypeptide with other prot ei ns,
or enhance ubi quitination and endocytotic degradation
qQi70EGFR.  HEFRkitiaseciahibitofsi thittinglsdd, furlexdmpleufuizazelinoEGER kinase

limted t I i ght hi bi t t di )
S b b L et b oo SRR TR e
lﬂllﬁ'bhbﬁs 0;59& rifnidifie EBNR 1ifdse i {185ie376, yRazolts ¥nidine EGFR

ozynmes. In a preferred enbodi nent, the

é@me krimlagés,mhnnsdamﬁw mir@dwqﬂo kigasf iahiboee gfigdele EGFR
L8R ORI e
quohibaes| isoBaveas BEGHRkinese; mlmbbonsmmnalgwE@BRﬂwasm@lmg)rs and
R L L
Ipii[blhbattdhé,Sandm;idrp'zhaﬁh&cﬁwallmadd:dpeabﬁﬁfaﬂs and solvates of said EGFR kinase
inhibitors: International Patent Publication Nos. WO 96/33980, WO 96/30347, WO
97/30034, WO 97/30044, WO 97/38994, WO 97/49688, WO 98/02434, WO 97/38983,
WO 95/19774, WO 95/19970, WO 97/13771, WO 98/02437, WO 98/02438, WO
97/32881, WO 98/33798, WO 97/32880, WO 97/3288, WO 97/02266, WO 97/27199,
WO 98/07726, WO 97/34895, WO 96/31510, WO 98/14449, WO 98/14450, WO
98/14451, WO 95/09847, WO 97/19065, WO 98/17662, WO 99/35146, WO 99/35132,
WO 99/07701, and WO 92/20642; European Patent Application Nos. EP 520722, EP




ki nase inhibitors, phenylam no-pyrim di ne EGFR ki nase
i nhi bitors, oxindole EG-R ki nase i nhibitors,

wo psl1oes bazol e EGFR ki nase i nhibitors, phthaPEeEP®05/005638
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mepHireling sRaRpiss oiNovoBplsadapwVer

EGFR ki nase inhibitors, isofl a;gne EGFR ki nase
i nhi bitors, quinal one EGFR ki ndse inhibitors, and

el 06 e PR %ﬁ%gm#ﬁgéﬂog BT UShEr tggfytghgsm 498, 5,789,427,
& 6504, BRE $,656,6484 ;1 ayd Teeapt a&tbﬂ §@Iic5t1@ﬂNoSDE\196E%5@f Additional

sai d EGFR ki nase inhibitors: %e@@géb(ggﬁ%gl 1tor§ include any of

54 R ARl B, KB40 D

1231592168 98/ 02437, WD 98/ 02438, WO 97/ 32881, WO
98/ 33798, WD 97/32880, WD 97/3288, WD 97/02266, WD
97/27199, WD 98/ 07726, WD 97/ 34895, WO 96/ 31510, WO
9[8,1]14449 SpéEfidGhdféntdex MBI 14w Tigledir 95 GIGUIER WiDase inhibitors

IRE MY R T TR ST R R

Fn32 h nfER: 8s6AdwnER (7@ 3er] etirdb,FP
6 2oa.2Z§ y m?%gtt gﬂ'&ﬁmga 97498 Ve 789 427,

STag0 Grictinth HCDsGSAE b aAehticapIrgaoR At WROCH) (U.S. Pat No.
AP £G4 I Iélﬁonaq)llg Pﬁﬁﬁ’é%mﬁqg' W@@ﬁMW and MolyeM@.D. et al.

eXarrpiI es o ow m) ar wel ght EGFR ki nase

i (1D D) (famcsr Rerc 5Ud83 &cﬂ§/48df Cl- h%mquyrig@é/m 33HDYi838p% Pfizer)
cri b I 9 _
SRRERY B D R B o SConcEt Ry 00 Bt g0 o A

emgﬁmﬁeﬁsﬁtyl i\ atbdraail GGP e 2M(INEGRER) KEKREE (Novartis); EKB-569

 Rstel: B9, 2008 68 oo 45614 ST ARG Pl i RS U0 ana

qgafﬁﬁmp aldo- %DWrﬂas@)l@BbbB%ﬁﬁBﬂyAs\ra@éﬁeﬁﬁ) ((dibukn@an, 1997, Proc.
74, erlotinib, or Tarceva(tn) erI oti

o8m. Pmmqrélemﬁ@a@/@éhe%p@@ﬁwﬁ&a ﬂ?éf)felm gw 1B culﬁbwegght EGFR

O’f%%%éﬁglt @Blf%aﬂ%te'ug ccgﬂtlr?gnﬁ‘o tﬁ’é‘?ﬂek&ﬁ‘ﬁﬂx@ﬂg&e\%sé _bis(2-
ShEthB3 GGG H:- qma@ﬁﬁg‘ -6 ﬁfbvh)ﬁpk@m\l&rﬂnage pmglggggb) its

S S iy 586 PR o

(Mesygeri ty of California); CGP-59326 (Novartis);
PKI - 166 (Novartis); EKB-569 (Weth); GW 2016 (al so
known as GW 572016 or |apatinib ditosylate ; GSK); and

gghti ni bAﬁ@lBo?@(b QYBGER Idhak8 Hthiifors frﬁﬁﬁl@(ah?’)antl-EGFR antibody or
Astrazeneca odburn et al., 1997, Proc.

Canithordy R@gme@ighgg,gp pagiaf ¥ ot p@rgplg&eﬂwblgp]gﬁ@llzpe@ulv%twn by its natural
égl GUABh-1t 't1gEEx§ﬁﬁ& & 856dy-PLR EHR kindle 1ﬁ@131t91% 1r(1clude those

accor present” 1nvention is [6,
rrmtshnbgcbmrmgg)ammqﬁ reazlo,l 11983 /By ] Cqrget hy i @%&wmoto T, etal,

a%d’lﬁe, C(ancer 77%’3'996t4SPbb?dstem & al., 1995, Clin. Cancer Res. 1:1311-1318; Huang,
S. M., et al., 1999, Cancer Res. 15:59(8):1935-40; and Yang, X., et al., 1999, Cancer
Res. 59:1236-1243. Thus, the EGFR kinase inhibitor can be monoclonal antibody Mab
E7.6.3 (Yang, X.D. et al. (1999) Cancer Res. 59:1236-43), or Mab C225 (ATCC Accession

No. HB-8508),.or an antibody or antibody fragment having the binding specificity
thereof. Suitable monoclonal antibody EGFR kinase inhibitors include, but are not
limited to, IMC-C225 (also known as cetuximab or Erbitux™; Imclone Systems), ABX-
EGF (Abgenix), EMD 72000 (Merck KgaA, Darmstadt), RH3 (York Medical Bioscience
Inc.), and MDX-447 (Medarex/ Merck KgaA).



hydrochl oride salt (i.e. erlotinib HO, Tarceva(tm),
or other salt forns (e.qg. erlotinib nesylate). [72]

w@\ndoshoys based EGFR ki nase i nhi bitors incl udeP@mngr2005/005638

anti - EGFR anti body or anti body §;ragnment that can
partially or conpletely block R activation by its
natural l|igand. Non-limting exanples of

anti body- based EG-R ki nase inhibitors include those

- dE8tr i bedAdditivead jahdlielyibased EGER kamase ink@fRyrs Bm belraised according to

S el B gl r S8 G

Lseletlelt, & 31 Gionibia® Lowd; hdvbes, Bbbidd, goatd X48ep, Gad &ete, BBSNg others.
15:59(8) . 1935-40; .and Yang, X ,. et ﬁl., 1999, Cancer
R¥ariowsgdjwapts fpawn i fgart Gap de pegsRoGnAgRce anHRedy RIBHICESR:

be nonocl onal anti body Mab E7.6.3 (Yang, X. D. et al.

. (1999) Cancer Res. 59:1236-43), or Mab C225 (ATCC
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Adéssi onANboughpngbadiys useful dnprasti¢ing the invensiar caypls/polyclonal,
fra V| t.he bindi LRI it v :

RSPt AR ot P o RRAD il il KRR BGER can be
| prepardé andisblagdensingtanlyiteohhigie thot pldvideS2@5ithé ataslnctioroofantibody
as cetuximab or Erbitux(tm:; | one Systens),, ABXEGE :
CRSTEHIER Y ConBIup e sy b RuliuaA o RSnS tpLlgas and isolation
( ieTude Madire abt BinRECicRE Rybrifoma tedtittlqUM kol y(dvbie@ by Kohler
Mer ck KgaA) . ditional antibody-based EG-R ki n&g_@que

&

73] Ad
4 B BN A0 06 A0 SRR Hertgots T RO OAASS
ﬁ@gsﬂblsa%ﬁ.' L0 ﬁﬁmﬂﬁ%g&’gb&%ﬂﬁﬁ%&@ Bt 2" 1693, tPPRE Nafl. Acad. Sci.

ani mal sel ect ed, frompigs, cows, horses,

r B8 8% 20202030); atvktbp EBMRbybridoma taehmigpedOoberet al, V8B%.ddgnoclonal
aq) pvapt s._known | t n.be used nhance
AR e Dot A et e I 7538 oo Ueert u
in practicing the invention can be pol yclonal,

clonal _anti bodies are preferred, Mnocl.onal . .
h bodi oAl EgaAY. iR esfeGubl B iediodition chriaglgghain
UgAtHDARE sk €& NI PatcieNo 4,946, 7S chh be hildptdd 10 Pesduce nti-EGFR
of anti body nol ecul es by continuous cell lines in

csinglgrchainpatibediefu Aatiberty-prsed BEERoRnagsdnhibigora upefpl in practicing the

i - o ol & | LR Timi
RO TRl 0 8 B O TR B DL i
1B(b)). 5258 frag@Bnu9which chrebhigenaratl byepépsinydigéstiomaf an intact antibody
S Gy F0 s Shien B2 GTBBL ML i e
2|Gf2ﬁe M)Sub&ffﬁe?gﬁﬁtﬁrﬁﬁﬂeﬂ)ﬁbgélﬁ,m déldtdil REtE)UEptéseioa lietaries can be
al, 1985, Monocl gna t] es a e er —
APSRiIREted (g€, e-g.nHuse g5gl., Le3Bokgien %Pcf\f?’{%ehﬁ? il rapid

t RIhBHiCHIRS of BREMERS Ratifh tHeRsiPEDEPeEiticR) tOEGERNI! €

chain antibodieés (see, e.g., U S Patent No.
4,946, 778) can be adapted to produce anti-EGR

[76] Techniques for the production and isolation of monoclonal antibodies and
antibody fragments are well-known in the art, and are described in Harlow and Lane,
1988, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, and in J. W.
Goding, 1986, Monoclonal Antibodies: Principles and Practice, Academic Press,
London. Humanized anti-EGFR antibodies and antibody fragments can also be prepared
according to known techniques such as those described in Vaughn, T. J. et al., 1998,
Nature Biotech. 16:535-539 and references cited therein, and such antibodies or

fragments thereof are also useful in practicing the present invention.



singl e chain antibodies. Antibody-based EG-R ki nase
i nhibitors useful in practicing the present invention

w@bk®e/1i19ed ude anti - EGFR anti body fragments i ncPCEPZP05/005638
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but not limted to F(ab'). sub. g fragments, which can
be generated by pepsin digesti % of an intact antibody

Feblaci no BRE HrediphBATE b dise Ll b SRR MGttty be.

hagdreaninGisendt bRgdmitievalie/consatictantitbsense Bligaxipleasddspincluding -
l'i braries_can _be_constructed e, .e.q9., Huse et al.
DRGNS SIS 213 #a SoBEPN S Tl wpil actlo dircely block

‘ 'tlﬁjeet%dsfa'n%ﬁ‘bf EGFRmeN?‘Q%Bﬁlﬁm%QNér% anB eniikesréveRdting protein

specificity to Techni ques for 'the

iapsel atgari @nn@m@smnga{A é%r@datlﬁ@ﬁbes dacsgasimsttholsapled BHR kinase

0 r
B BRI S R R B R B BEFa s
labbwriathases v coniplenteotaly Spuniqus fegiobs of thamoR NAdrapscriptdequence
onal

sprarinr obRnh Peebriet A8 B R AP B Rigper eohmiques and

Hdmmiteed byreld. -icRnatd ﬂnmdme sr i@fuehicn Mdiets fbf agmneanitiense

g%glﬁ%!géso fq% ggeg;i B &Eg@@gtgg rlge tFﬁ%sJ(()g% rtlegc Oé(F ls'leeq?lence is known

%ﬁ@@en ma»uﬁ ﬁl e 9&%@@ sed @, 535G NANSIS6G1 55, 5831 341 6.865,354;

erein, such ‘anti bodi es or frag nments 't hereof are
£416,323¢6, ll|07 PHL; &Qi’éﬁ?db pityl 3.P&l I’ﬁ?ésent i nvention. [77]
EGFR ki nase inhibitors for use in the present
invention can alternatively be based on antisense
@78lgonuc Sexdli 1dlabﬂmy§1NAls: {sSRNAR} ¢anwmsfsnctlon as EGFR kinase
ol.i.gonucl eoti des, incl.u
SxrtiBo ForSh uE P BmeeshEy B TR REPE S g ol P BF riced by
ngﬁ&;‘ﬁglﬁewrﬂ@sklﬂijéwﬁr &dll \Eﬂf-ﬁ?sﬂﬁﬂﬂl olityle l@trﬁldieﬂ(RNthlsfﬁMA) ora
and thus preventing protein translation. or c
mr St cansing the Profuetianefi mymal h%oqb&/%rfana?c{ E@ngch that

gt%%‘%@é%@l’ﬁ s ?ﬁglffcgﬂ'y%nﬁ\%ﬂe& I/ RNA iRed&khee SIHNAI). Methods

anti sense ol i gonucl eotides of at |east about
I@r mgeg am eppropridte dﬁﬁﬂéw dsléNAmr@gémge/gi:t@hgreo’fth kpown in the art

ggl\lA ; 6l %ﬂgsg:rslegﬁen%g %b% %lﬂgi:}lf:r(f C) %o(c}ggg) Genes Dev.

Con lona ester
tIGCMI)BQQIB-S lﬁhdilmthrnS M.ex ekj (M)ﬁl)aNgture 4 it: 4%@983 Ufannon, G.J. (2002)

ﬁ%%ﬁ ggégfzé %%DP'? &\aﬁl qd ! orB[ %ﬁléggoe?ﬁgalégs{g ?%glscw Genetics

@f7Z§FeTlEIS BMISEIKERPUEIRC 8t alS(zk)OD)/ﬁméHce 20815501630W0.9. PateheNos.
(e.g. see U S. Patent Nos. 566, 135; 6, 566

é %7@@9@9@«1 66506595 In@rq@rpne@fwr@ Bohigsbon Noan O 01736646, WO

3%21Wb7(ﬁ1/68% i nhi bitory RNAs (si RNAs) can
aso Tlunctlon as E kinaseinhibitorsfor use in the

present invention. EGFR gene expression can be reduced

gz%]go nt a%f)(gz%g}grs] Eﬁ%ﬂ?g ftﬁﬁ%ﬁp 1aseﬁ(t}Fﬁrkn’§a§L: lmh%ﬁ&s ?or%@@lrl the present

le stra
invention. Ribozymes are enzymatic RNA molecules capable of catalyzing the specific

cleavage of RNA. The mechanism of ribozyme action involves sequence specific
hybridization of the ribozyme molecule to complementary target RNA, followed by
endonucleolytic cleavage. Engineered hammerhead motif ribozyme molecules that
specifically and efficiently catalyze endonucleolytic cleavage of EGFR mRNA sequences
are thereby useful within the scope of the present invention. Specific ribozyme cleavage
sites within any potential RNA target are initially identified by scanning the target

molecule for ribozyme cleavage sites, which typically include the following sequences,



vector or construct causing the production of a small
doubl e stranded RNA, such that expression of EGFR i s

wapmsitiiocal |y inhibited (i.e. RNA interferencePOI/EP2005/005638
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RNAi ). Methods for selecting an appropriate dsRNA or
dsRNA- encodi ng vector are wel [ inown in the art for

D GhebsneDRRs S idchufiad ol 1t s&fEndd 3T Bioweln o 15 and
%gtrﬁJonuﬂ%gf%i Z@igéSS bﬂdn‘} o tﬁ@ﬂeg%iﬁof thﬁgﬁﬁgm gefig) cortANMB Sthe cleavage
ure nus, an

h
(o0 bq\a\tamaéedpier/pmwée%ﬁu@é %ﬂmeS? s arﬂ%?%f}ﬁ?@f Hgfire, that
-I\Ebgarengts%@% ohg&%@ot@@ 5 RfEkcedRuitdR. T8 suithbiity Batadidate targets

9 and 559 and | nternational Patent
Rabkisc At evaluated by Weting fhesaaEssivibito by Rbsidizatign withggomplementary
/688 6 0 Jdon as EGFR
SRR tkiaed, (e PORMIRRIGRBlERod 4344 O 25 ECT
Rl bozymes are enzymatic RNA nol ecul es capabl e of

ggbf: )éélz sﬁ)éﬁ grgisg Cdllfg'\c;ﬁﬁ@i s o&yglﬁg Bf,e:} il a'ﬁ.f(?ﬁg kitlabe

riifﬂlﬂbit@ﬂs Zak bOPrephrell B9 khbWA Zﬁéﬂlﬁ)dﬁUTl%@el irelide techmques for chemical
conpl ementary target. RNA, followed b¥ endonuycl egeytl c

m@vag suchmsoi-BebY slidpirpephasalpramedite chegy
éﬂv%gfo%mtserﬁg FNA i dukes %Qﬁjbceééﬂe?dt&%& h ﬁ&b%ﬂrYﬂ-ﬁlvo

ucI ytic cl eavage of EGFR MRNA sequences are
tttws@mnous:éﬂJNA wEqueheeseheodindibe RATA mﬁéet?plalee Suph DNA sequences can

| b%;/lg & trptgrgteﬁiﬁgca \I’ldg vﬁﬁag %)IY P]?cttclﬁjg lﬂfa\’ ﬁg:glép%trﬁtg yb%é;RNAaﬁmymerase

target ar
S{ﬁamﬁte[’@sdch as therjeor SRE p}ﬂjﬂhﬁasfe(prompmg Weeioos swdiigations to the
%@Eﬁé@%% Bl Caelng Lg) l'ige (ihgfl ggﬁmefip%gf mgli%srl{lg intracellular

RABiBGane 'ﬂﬁl@ﬁlf@@O@ﬁbl‘é@ﬁdﬂlﬁM’éhs iholuds Bu&e not limited to the addition of
ri bonucl eoti des corresponding to the re |on 0

tfaning sgavrncenfirzhannelgotdes of fleayabenuslgaiidese ¢ B%% and/or 3' ends of
eﬁﬁ@'rﬂf)yc%ﬂa bPthe Ql@@gf ﬁo@ﬁh(ﬁ&‘iﬁlﬁﬁe‘%@ﬁ -d- ﬁé%ﬂif‘l Eher3hah as

secondary’structure at can render
thogpimdmds@mscdhaksmuethmeth@mbgom@lﬂo@de 1thé<b§U¢t ability

of candi date targets can al so be eval uated by testing
their accessibility to hybridization wth

crp! emerttarijventiog aboehenhpaiss,a phaimareutica) composition that is

Zciq?%?s%‘é% oEa PR e FIIDIy AHQ ondiAHim MO faggimaton with

Qﬁ%&@éu%cawﬂa&@pt%lsemg by known nethods. These
| ude techni ques for chem cal synthesis such as,

by solid phase phosphor arradl te chemni cal
hesi t /I FRIaB&HHcESy §RBptable
bpegag;enerzl?e %P‘%é\(/) lro%lt%r [ r? e tﬁg@;crla ti gﬁﬁ% P
Dbximgexmdanmstomn cloatapeyticdlly mlvmdﬁe@lmt@f aﬂ;ﬁéﬁ:ﬂ Jinase inhibitor
uenc i_ncor orat
gtaﬂépx?l}pi%}npcgpgf atxé)al ‘glrd n%éﬂr&mé%ﬁ%uf{@ilg/%&ﬁgble salts of

each component thereof).

(83] Moreover, within this preferred embodiment, the invention encompasses a
pharmaceutical composition for the treatment of disease, the use of which results in the
inhibition of growth of neoplastic cells, benign or malignant tumors, or metastases,
comprising a pharmaceutically acceptable carrier and a non-toxic therapeutically
effective amount of an EGFR kinase inhibitor compound and oxaliplatin combination

(including pharmaceutically acceptable salts of each component thereof).



pronoters such as the T7 or SP6 pol ynerase pronoters.
Various nodifications to the oligonucleotides of the

WO pwentiooh can be introduced as a neans of | NCPEHEPIVG5/005638
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intracellular stability and habf-life. Possible

nodi fications include but are not limted to the

addi tion of flanking sequences of .ribonucl eoti des or

deoxyri bonucl eotides to the 5° and/or 3' ends of the
ifdd]ecul e Thetertntphaseacetitiqaly spdeptablchiatisit refas to salts prepared from -

2' - h h h h hodi [ ] .
SR L DA BRI R0 PR L RO s e

iimeanbh @acalis atseaedpasiag Sala cphss convenithttyaprepared from o

conposition that is conprjjgd of f%.EGFR ki nase .

iPRRTRACEWCaRM doesREAIIOR ORI RS MtUdHIE PAreapifriApe preanic

\gag ) %aﬁf‘ééﬂv%@?f&ﬁ GithliXorg &€ BAREI R IR luBinum, 8#monium, calcium, .
referably the conposition is conprised of a ,

hppardetnuici andichproad)e feptia femousalithiwn, magnegiupp mapgarese (manganic

t her | cal egtii t. of ki .

T AREHO TR S CRIE ATl E PR AR Bretemed e

(thenarhonodnivgn, phlaiums ceagnedain| yotassomp ambiaeliwn skats. Haltederived from

c onent thereof 83]. Mor eqve Wit hin i .
ARG R LB PHEH St TPy P slisR shBLT priary, secondary,
RRA keraas WHniGed, ac @apastjdlieandites dnbsubstieaédmnineotuch as naturally

di sease, the use of which_ resul té in the inhibjition o

geeniring gnd seshasizstlsebstigitpd ampen GhepPharmargHigAtly acceptable

L '§n%r9foxf@$a§§st BSRSVhiQPRS k8 BIfGRmRE M NRabH bXdahye resins such
accteptable carrier and a non-toxic therapeuticall

. y .
aifs f fior exaneplarpoginineobetaine, EaffEinki chaline,iNHY biliberzyteshylenpdipmine,
i $ o on ¢ ._ _
SR iRk yRTREARL 22 AP Aol snancamyne
teftgl@mtl)aniife IN-Ethglmhepholineh Nrethypiperidiat ) glueoueptgiidosamine,

alts" refers to salts prepared frompharnmaceuti gal.l
Torskes b erShrimine dioteopuate o e HEM GRS HopiRiet.
Ciﬁ]i)érﬁbﬁn@, Ipsegidine] PoI§athingReditss, BIcAnG, purings, ekyobaspiasdiisthylameine,
salt can be conveniently prepared from
primethydanine dEpTopy ket eh tipBletharspe ankihe kg ses, i ncl udi ng

I norgani c bases and organi c bases. Salts derived from

such inorgani c bases include al um num anmmoni um ,

d&ski um Wbgperorpaypdiof therptessnpinyertjon i bpsi¢.dts coapsonding salt

[ithiu nagnesi i s
RS S TORSA TRAEP T o i i
satluding Pesrganic kiad brgamic afids.r Bucheacadstihdudanfomraxample, acetic,

al ci um.__magnesi um pot assi.um and sodi um.sl ats. Salt .
ARG DR i BaR Y SU e Lo By GaRjrparT, Efuconic,
etk IhG dRBERSic] Mydrottheorfed sk thidHic, Didtidbmyleics artiodaidelic, -
and tertiary amnes, as well as cyclic am nes and )
soefbanasulfeniC.amicieJitsacrmeeic.panigthenicy PhRselers. SBCCame, sulfuric,
Z%{@%%t‘?ggﬁgﬁnésﬂﬁéﬁk%ﬁ%ﬂd% &S PRl yftaf-rRa R digRl | Y
hydrobromic, hydrochloric, maleic, phosphoric, sulfuric and tartaric acids.

(86] The pharmaceutical compositions of the present invention comprise an EGFR
kinase inhibitor compound and oxaliplatin combination (including pharmaceutically -
acceptable salts of each component thereof) as active ingredient, a pharmaceutically
acceptable carrier and optionally other therapeutic ingredients or adjuvants. Other
therapeutic agents may include those cytotoxic, chemotherapeutic or anti-cancer agents,

or agents which enhance the effects of such agents, as listed above. The compositions



organi c non-toxi c bases fromwhich salts can be forned
i ncl ude i on exchange resins such as, for exanple,

wa@e@snimey betai ne, caffeine, choline, PCT/EP2005/005638

N, N -di benzyl et hyl enedi am ne, ,di et hyl am ne,
2- dlethylan1noethanol 2- dlnethylan1noethano

Np(@{l@o Ogﬁr]?bogﬁi g su1¥alb? nf%r or%fnrgcgal lg)?ctah%hgﬁﬁx%gﬁﬂl Qﬁalluﬁiél,g

|ne ucam

: f‘s)ddﬁﬂh&ﬁhs’; entre_m&!:spnlap)ahdmtmcznduy)sadmmstmnduyIaghm@rthenmost suitable

P B S PRE T BB SH BB Py IR g 4 S4verty of the
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tdoh8RibAY FR WHGh the httedRYreaiFh(Te being QARikIETcAe THB %hﬁﬂﬂﬁceutlcal

l'i ke. [85] When a conpound of the present invention LS,
resipesitionsmay pe e;pERIEIHY PisPRied By Priiclosagn RN ERE pyepared by any of
RB@gl%&i%ﬁs weﬁgameaﬂwﬁ&%&ktdf?ﬁmaﬁccept abl e non-toxic
acl I'ncluding inorgani ¢ and Organi ¢ aci ds. Such
acids i'nclude, for exanple, acetic, benzenesul fonic,
oic, ;ca r syl ' Ltrd L Coirope

?[S fic 6Ipﬁ cgg e écﬁﬁéo‘ﬁndﬁe&){] s%} %Bg%‘%ﬁfjﬂ RRA% inhibitor

hcﬂ aid @xatl]llpmt]momblrmnoh antlludmgI’mhﬁnz&ﬁummllly(apceptable salts of

an oni c nu0| ni tri

Fﬁilﬁl'tl B?Iﬁg?ﬂegt %ﬁ .E)pf#é(’lrs &nvegﬁ%? cogmnqulr a}sctﬁle iicéler érlxgrgdwnt in

PinfiRhieagftufOoRits a @ﬁh&a@é\ﬁwﬁf&xﬁéﬂ‘&coxﬁﬁfg&b Guhwdntignal
preferred are citric, hydrobrom c, hydrochloric,

neflasmeceuperd spmapIndingiepinigyes. Ahe cemiet BRY cake Wisle Vprgy of forms
T& e@&]ﬁ‘%gﬁ‘ﬁﬁ%hﬁ ot pfe 2%851'1 bés288 t&f adnfifisPARRE R, oral or parentéral -

enti1on conprise a ki nase 1 nhi bitor conmpoun
a@md:lmxkag umjaad;nqusk; obthisnthe pbmr(apmicgmqmg)osmons of the present invention

T i

lCEU I cCa

acueRftt ablableGadath Edjntﬁlnmgoﬂirbmﬂlyednﬂmmt pheeaptud 1|ngred1ent
i ngredi ents or  adj uvaB Q her therapeutic ?e%ent S8
i Ftheadhe FRIBROSEANS CBX PEPrestksfASHR as @rgpules, as a'solu

aﬁfsg erisFGR an 3§&IBLS 1iqid, é’k@?ﬁﬂrﬁac{ﬁ@bmmﬁf@ QB &R ot1B-water emulsion, or
e

cts of such agents, as |i d above. The

c@ﬁowgtpt -inoeit lineid el emplaiddition S0 §igiqoamnen desagefosms set out above,
%’R 15PRE ?rﬁ’hbl #fnd E@ﬁlﬁm %r(ﬁla ﬁlaﬁﬁ L&lb#dtion (including
aneous, |n ranu ar |ntravenous)
aptmnmammaallmpe;ahblh salg;h)fteh@h cm:nsponsnn thetob® mayalse herpdministered

a@{ﬂ%@r\/ ‘QE@C %\%%VPV}ICPE}S Highg%x :ﬁllg?’lc ar’f“}}e bt nggﬁ)ﬁ cﬁmgggtlons may

apd préparcd BY afly 8Nthe infettivks BY pﬁzd‘fﬁaﬁy SIregetidral, Beh methods include a step
phar maceut1 cal conpositions be cg}ﬁvenl ent |

pgmrwnfq@smlqthgég%@%lvpépw IRRES Nie he ggns&thétrﬁpnatftutes one or
t BB rd RIcBQES, iNBleliekROWR géritrdlNGe @Bﬁlpgﬂcltl&’(‘saefr@%%areﬁ & ¢ unif6rmly and
practice, the conpounds represented b Ki nase

i mhintstalp adroiiibe dctivedngregieniovise ﬂlﬁulé@ﬁmeﬁwn fipely divided solid

( GinP AR

(LA PR ERSRL Lo ecasehei eumatd i headi
apretdneatovnt i ve ingredient in ‘

on,asa

[88] Thus, the pharmaceutical compositions of this invention may include a

- pharmaceutically acceptable carrier and an EGFR kinase inhibitor compound and
oxaliplatin combination (including pharmaceutically acceptable salts of each component
thereof). An EGFR kinase inhibitor compound and oxaliplatin combination (including
pharmaceutically acceptable salts of each component thereof), can also be included in

pharmaceutical compositions in combination with one or more other therapeutically



intimate adm xture wth a pharmaceutical carrier
according to conventional pharmaceutical conpoundi ng

wo emhniues. The carrier may take a w de vari epgr/BP2005/005638
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fornms depending on the form of $reparation desired for
adm ni stration, e.g. oral or % enteral (including

i nt ravenous Thus ceutical Q

el b et SaRlgL LT T
WRérhStheidpéafel & ah@lcamer hgentonhGntsalhion estimbe t@ effects of such
capsul es, cachets or ta lets each containing a
GE@H%taéilﬁqeﬁéBO‘@nount of the active ingredient.

Further, the conpositions can be presented as a

powder, as granules as a solution, as a suspensjon in

48lag ueonw mopnexfmb@dlraem ehthigjnEenion; ¢ akyaralaC%t%lcalrﬁomPOSItwn can

0| [ -i.n- ‘th
HhpEFEAPE PR HF b SRR OBt by Lhign it

Qﬂﬁcaalbmcntawhaeﬁi%ahd aEseanceragont ion mmnlmmdctadl trom the group

oxal.i Iat| atio cl n e a |
58’&%?}? ga}tltng gseg{ﬂﬁs%%h%g w?c Eﬁgg?lg 6’1%3 Hl&parg ﬂqu%hyllotoxms,
Retisdits) hﬁicﬁbﬁ@ai’hoﬁﬂﬁkﬁﬁﬁrh}ﬁ% kel acinhibiea) act&mdir. bf tumor cell
dellvery devi ces. The conbi nati on conpositions nmay be

BPepasieRnE FNHIEIQEENICHgEMEt hods of phar macy. In

general, such nethods include a step of bringing into
associ ation the active i ngr edi ents with the carrier

PRt conghcmbmcgn@awmr@m@xe@ﬁarby fongrapRlern solid; iquid, or

QB0 CE R mplbl'S s%ﬂgggﬁew {RORATEoRE S0R Bla e R M Katin, agar,

m XiI ng e active I ngr
| ey, e Ao, M@6s1m1 sfeiaratd, yndlstearieatid oEk anples of leaqtsd oqrriers are

both. The uct can.th nven lently shaped i.n
{SHEAT YLDy B nB], SAve P v[/ag%rl (}%?HQ) es; egayeous 2R84 de
RAAMoRRESYAd £/ nig@gAAOSI tions of this invention may

i nclude a pharmaceutically acceptable carrier and an

EGFR ki nase i nhi bitor conpound and oxaliplatin

ggﬁ)i nat irpgy, g #])'aﬂﬁ‘ #dicBeh Bglﬁ&'[%? Bal ﬂé’éagé! fGRf @ﬁ’} 8t \Rnient

s of e onen t hereof) ki nase
iprhhrmaowmcatmwrimun@ly bm@nplmafbd ﬁcmemnpbnwatﬁatgilmls oils, alcohols,

Cgﬁglﬂg E%é%nr?l%?\lfle%gcco Q réoaag%ﬁtg p&n%]bthg hg@}ntﬁ bgftls&?t%ITom oral

nfq&[d@@ﬁ& htiGR| suclo BPSpdrisions, elivirs anbsalationsnwhil¢ barcess soch as
nmor e ot her therapeut cal |.yacti

CHEF s cueREaPIGOH I ES COIiSEr DRy 2hd8he L wbricants,

DA diknte %ﬁﬁﬁ%ﬁé&%&aﬁ’xﬁﬂﬁlb k@ agbeius€@dCorm agR RO p&paratlons
ag ents whic ance the effects of such agents

| Sigh axipaiting captss anf (#hleth Beraush®idheiRese o pdpfiggration, tablets
gﬁﬁﬁ%%?ﬁ{% ar@hR fﬁﬁgc?b’ltal &&Ia%p&ﬁ.&%ﬂéréwoﬁ@@hﬁﬁﬁ%éht%l carriers

inase’rn Itor conpound and ‘oxal iplatin in
caverbinplvtyednOpii otral lyntablets rognbesoatagdnt standard aqugogss@rdionaqueous

qntl -cancer. agent is a nenber selected fromthe group
echniques.

[92] A tablet containing the composition of this invention may be prepared by
compression or molding, optionally with one or more accessory ingredients or adjuvants.
Compressed tablets may be prepared by compressing, in a suitable machine, the active
ingredient in a free-flowing form such as powder or granules, optionally mixed with a
binder, lubricant, inert diluent, surface active or dispersing agent. Molded tablets may be
made by molding in a suitable machine, a mixture of the powdered compound moistened

with an inert liquid diluent. Each tablet preferably contains from about 0.05mg to about



consi sting of al kylating drugs, antinetabolites,
m cr ot ubul e i nhibitors, podophyll otoxins, antibiotics,

woRdososOUF eas, hornone therapies, kinase inhi bP€DEBR2005/005638
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activators of tunor cell apoptesis, and antiangi ogenic
agents. [90] The pharmaceutical carrier enployed can
r

SEiof YR MR Rier ph e car BLh Ehpallt pRAFOIS A RRRg Rom sbou

a(]Smg tgebauti 58, of dagaactivp éngredientacaci a, mag n esi um ’
Stearate, and stearic acid. Exanples of l|iquid

carriers are sugar syrup, peanut oil, olive oil, and
\@aler . EFaﬂ@daﬁﬁ)le)fa fgasdaticn ingendedfos thenurhlladieniagtrbdon to humans

di oxi de. and eparing the

S so8i B oy E5 R Wik 5 pAHR e 30T Sammdsq with an

rab?bﬁﬁﬁe dhd e&lveﬂfé@lt AnoB oP arfBPMAE A thitGhayevayPloga about 5'to
ycol s | s, alcohols, flavoring agents,

pb@ﬁ@ﬁ\p&fqeme%f th% Eﬂt%lrcioﬁ’g’o%iﬁ:}@%t Unit daspee formsi widl gegpraljy contain
be&dteh @rohpmup % th bt B RF ﬁﬁ%ﬁ&é RRFEARAE hgéauy 25mg, 50mg,

suspensi ons, its andosol utions; rrier
sloamgazf)OmgB@(Bmg,, 409mga 680mgs P mEE %ng Iorr n80@mEl ul ose,
di l uents, granul ating agents, |ubricants, binders,

di sintegrating agents, and the |like may be used to

fl@r)m or aPhaalacehtipabqanpdsitions of the prasntinvaleion sutads forgarenteral
and.tabl ets. Because of thejr ease of. ad rh i stration,
adminittein iy Rearetedss %@nﬁ)%wpwwnénir efslisg eompounds in

WhitdrS AMIBtaBRYSu ¢ttt cRRBE IRGRISH s6cH asC Bt ek @&hplear €
errpl oyed. Optionally, tablets may be coated by

Bivd PIOPHG @l@é@@ Qispra¥ afLEB AsOE FHPRAERIE glxogqu Iquid
g?gg} @ 1&9 'd&gdy EDGuEOIRARE i a1k Oy ng@f 3 ﬂr&\émhwean be

conpressi on or Ing,” optionally
\A\mcﬂlh’dedrte pmvemihe detcioestd gsowth gf mdireeriggniems.adj uvant s.
Conpressed tabl ets may be prepared by conpressing, in
a suitable machine, the active ingredient in a
flogge- f | oBhagndcoutiabehpaiions vt p@ésegf 1ﬁmﬂti©ﬁ suitable for injectable

optlonallé,mxed with a bi nalg 1 ubr.i nﬁ)ﬁ
&5% S e STl AggORIOTUFONS Pr FRGPRY- SEhere, fgicgaigositions can
R ﬁ{esfoﬁﬁﬁf Q@nl@%@d@é fHPﬂh@ 'e?@@rﬂp@raﬁe&&é‘ ﬁr@;pirﬁldm%bﬂlﬁ sterile

a mxture of wder ed npoun noi stened with an
iimeetablp |sq1ut1qnsmr| dumtswrgaém alﬂ sdsentthgfiedl énjagple fom mugsbe sterile

gﬁ(g ea%&éffe%ﬁ@%%uﬁ@fo@%gw s%fgn %blltl l’[?}lgfgh%fﬁndc@@tﬁc%jj ?(?gh?smons

cac or capsul’e pr ont al ni ng
atstbe £talbld mtgddzrahabmnhtlcﬁxg of fnanhfact@od :imdestdmagfr, ehililse pteferably should
%93# For exanﬁ orrrtljl at |ton knt ended rh ria and
BAFFeed 48418 “?f’oc MAHERERERSFuOB At Bt ?{O?ligSWF% SHE" &, hﬁ’n‘i{f
tigng@DTHE cheicPEandsd 4 $68venl 6Ndispe 8o aledil@tc omtailingNfor example, water,

opriate and conveni ent anpunt of carrier teria
teﬁﬁp ]ﬁﬁglyg]a@)g fHysarelpBiepYligng glycol and liquid polyeth;qgne glycol),

vegetable oils, and suitable mixtures thereof.

[96] Pharmaceutical compositions of the present invention can be in a form
suitable for topical sue such as, for example, an aerosol, cream, ointment, lotion, dusting
powder, or the like. Further, the compositions can be in a form suitable for use in
transdermal devices. These formulations may be prepared, utilizing an EGFR kinase
inhibitor compound and oxaliplatin combination (including pharmaceutically acceptable
salts of each component thereof) of this invention, via conventional processing methods.

As an example, a cream or ointment is prepared by admixing hydrophilic material and



about 95 percent of the total conposition. Unit dosage
forms will generally contain between fromabout Ing to

w@bwati1Rgs of the active ingredient, typically PSIgP2005/005638
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50ny, | COng, 200ngy, 300ngy, 40Qmg,. 500ngy, 600ngy, 800ny,

or | OOOng. [94] Pharmaceutical conpositions of the

AL S5 MeettaY Gith!a88uSHi vl BohfowRY ShEESthpound, to produce a cream or
adm ni stration may be prepared as sol utlo%s or

saistpeens honsg oflesited candisteeyconpounds in water. A

sui tabl e surfactant can be included such as, for

exanpl e, hydroxypropyl cel | ul ose. Di spersions can al so

b[97 pr eparRhdrmacegtigat ebmbosmdnq;ujf thipoivgetidrytaarte iglayfomh syitable for
an ures.thereof n oils. h tive
b R P bo et ha Bt i peLPgR ol feghiure forms
Nt QRE S@IPoSitdries] $0itatit BirfiBReREIUEAt0CED BIGS ahil @ﬂﬁ:r afaterials
the present invention suitable for injectable us

i q%ma@réy gpesin)the %u@bwp@e#lW% pay be can@ﬁ&nélvé%ned by first
Fédﬁ&!& eéclaﬁl e sbRARd SR heled EAribRS) foRbFEby chilling and
st er| e ext enpor aneous preparation of
SSdnaplngtuemOIds i nj ect abI e solutions or dispersions. In

all cases, the final injectable formnust be sterile

and nust be effectively fluid for easy syringability.

T98] phar Maaddition ad thecfirementioned camist 1dgeecﬁ;¢m:b ltiee phadmaceutical

L&gpﬁﬁg%rlp egﬂ%{?ﬁg’ g‘zen%‘fag grtgrt{}gde?sg%g}sqtp&ra & Hfée or mofe additional carrier
CiaBfeEnfiahbm s &Qieht%nblﬁfffermﬂhﬁ/@ﬁﬁgﬁg'ﬁnﬁsn‘émﬂaﬁhs@ﬁcc actlve agents,
bacteria and fungi. The carrier can be a sol vent

dthiskerass. debrirsnisupFe e VLR (1Rgjuding eniéexifants) anghihe |hke Furthermore,
e(StH g uva]q@lc ﬁ'bf {rﬁ:hgiefl tQlnas e forﬂﬁg#léh ‘?Qﬁorg!: %‘Bl th@Bod of the

1 qui yet ene gl ycol veget a olls,
sinteneéd Ecmleut uCemppheomonta{irgﬁg alPEé‘xFﬁitalceaﬂeumlabltor compound and

S‘Eﬁrgl? 8%1'[18 CP%'&H}%B? ngleél%g% Iarc“e/ etr},t 1, %gcc%a&bpq saitp ofaeafcﬁ cmnponent
aersDImaycaloba pr@bﬁ’eﬁ&ﬂlbowde@br qud dusctemtrgte;fomﬂer or

the like. Further, the conpositions can be in a form
suitable for use in transdernal devices. These

f@omul at ighse Weﬁ?oxpﬂhs E%P&md'diof tHe@oE%bn?dﬁtoEGFRngiﬁaﬁtﬁm will be
atln co I natl on

i nhibitor c ou and oxa
(appeoiniaisly @%Wédﬁr@amw descepedin the ar fordhese cepprunds. It is
CARORGRAE ndPEN &l qut tﬁgsaefeif& do@é’?e%l' 3P anyféa&]agglv&%hpm depend

processihg nme e, a Cr ol nt me
| qumreewegdoftfyotadnmdudngg Ithcda@plmdw weightt genegd] haalthwat e djet, time of

Cﬁ]bl rt1(\)/¥'{ :SOLHF 85@%@1@%& tr(l) ra r é}fc%qygn%PpL{gaco eDlnatlon and the
d@s'leﬁ@%fttlﬁmlsdr&&mwseaééﬁﬂdngwrrgMe@py| cal conposn t i ons
of this invention can be in a formsuitable for rectal

adn ni stration V\hereln the carrier is a solid. It is
Pr18bEr abl enik Bafentidlewlll B BHtRr hileffood from the Experimental Details that

follow. However, one skilled in the art will readily appreciate that the specific methods
and results discussed are merely illustrative of the invention as described more fully in
the claims which follow thereafter, and are not to be considered in any way limited

thereto.

[101] Experimental Details:



unit dose suppositories. Suitable carriers include
cocoa butter and other materials comonly used in the

W@edo05/1Thes supposi tories nmay be conveni ently f opeeEP1HY5/005638

first adm xi ng the conposition, Eﬂth the softened or
nelted carrler(s) followed by chilling and shaping in

%‘%hﬂ?ﬁ 1 {ReoRKOr enent i oned carri er
[ ngredl ents e %Hgﬂr):arfa%lggtl cgﬁ) ?or mul ati ons descri bed

above may include, as appropriate, one or nore

3&#]&2”% arr TeﬁléCG'g%?)?I% El&%%%pengur% Ll%e‘lggk;a?lable small

?ﬁﬁ@létﬁg irthifthi e @flECﬁ?R (II-BRI) ,REUB1S tympsias Rindsdt (r[\?@s Erlotinib inhibits-
incl uding antj-oxjdants nd the |jk
RRERORHPOBoh e SRR oMe st Ao gy Rng Koy signal

- oSl Rbh Ablé R B Wast At frbREh l‘éé@ﬁoprﬂl&ﬁub Rt eiedsted in Phase
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reci pi ent, Conpositions containing an EGFR ki nase

i mlmqabtn%ngﬁﬂec andisoalenl hopnalestad Eootbenfapssaf solid tumors.
(ORGH lﬁgfnrlgu%'a [ﬁ%crﬁhﬁa' Qﬁllehtyofg)ﬁﬁgrﬂg @)?Lh% QJCE& cbree e Bancer. In
conp >$ I n powder or

Srient - t repar e
| dug thu(dlasahc enti-twher dctvity of ﬁﬁjtmm)kmggem evalhased i@rtwpﬁguman

f th nbi '
SR bSO P T NSl o
t fesHxprdsOEGFRESE Ha0R Qinfitis dOilBllﬂgSlIﬂ@ﬂHlﬁ'b andlin vivo. Erlotlmb was

gagk\,\ﬁelgg{g taggéqr{oglﬁﬁrgmec?r: 1I1 :ﬂélﬁg]?i‘ggﬂlbg}/fﬁ é)Xf or fltét} E}/) IB.F)C with established

fW@B§HC‘T@ hé‘ginﬁtgs t DRIAIore BAAYInYE hithAbir re@ERIVE maximum
health, sex, diet, tine of adm nistration, route of

alierapeusicrdesé enat snbepsimesl desesr et i on, drug conbi nat i on

and the severity of the particul ar di sease undergoi ng
therapy. [100] This invention wll be better

uri64) st odd the baw 6 I del preatmeehofahicBatith driotintheat 100 mglkg resulted in-

ag\é\foggfl élpgcr)]r? g{g\tvtl} ngétb%&?ﬁ% ma{b ’rR)%dSOdgﬁ gvgl:ﬂ'lé ¥/ 1p trrélce showing partial

eSS SRA PRI € ATRS @do/kd, |eklbﬁﬁ1b&febmmﬁadsb@ mgﬂi\ﬁeﬁlﬁiu tomoagrowth
descri bed nore ful Ia/ in the clains which f

tlﬁélbé%m @GI=29% rQONY; Qaliplatie admineisied 2t 1D Iaﬁ@égwaé me/kg

L =33%
RSB i R gt s et il o o,

ast0. 067)4)Thp sombjnatiempf exdnteil yndmapmm abihgir respa¢tjve maximum

PrEGEE AP BB R b mar LR Gl PGy g i e

EGEERrﬂa}dmys oheedtédmie. d?hmaanhandetlacebyy ‘bhmbmq tb@ytivity of single

nal c¢ - 91%%%&30{% %4%?3{1%%&% Fl.ﬁ)anh rgg&])ses Gesulted in

Céﬂfﬁh@ﬁ%l' ankiltuod adtiViNSECT=29%) doinpirédwhik imvgothegipg dciivity.
ot her types of solid tunors.

[105] Oxaliplatin administered at 10 mg/kg or 5 mg/kg showed marginal anti-tumor
activity in the HCT116 model (TGI=26%, p=0.307; TGI=21%, p=0.273, respectively;

. data not shown). This is similar to our findings in the LoVo model and has led us to

question whether this literature derived dose and regimen is optimal. The combination of
erlotinib and oxaliplatin at either their respective maximum therapeutic doses or
suboptimal doses did nothing to enhance anti-tumor activity against the HCT1 16 tumor
model in treated mice (data not shown). Thus, data for combining oxaliplatin and
Tarceva™ may vary based on differences in the molecular biology of given colorectal

cancer tumor lines or tumors.



Oxaliplatin is used in the nanagenent of patients with
advanced col orectal cancer. In our studies, the

w@eiosA19n®dr activity of erlotinib has been evaPCHERIHOF/005638
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two human col orectal tunor xenggraft nodels (LoVo and

HCTlI 16) in athymc mce. Both Cell types express EGFR
and have a simlar doubling tine in vitro and in vivo.
Erlotinib was adm ni stered as nonotherapy or in

¢O0d]i nat iTopethér the@sal suppart ihe conclugio that eftotash,abpacstilycht

LoVo or HCTlI 16 tunors. .Drugs were . .conbi ned at t.hei
Sulagputdl Gescheien piiAnon dieAucEmeT AU Oéghlgatﬂb&lpwa{enhanced
A9g&8y, irl 4 Adhath BolbRBtal AMorKeAGdraft tloR8L MB¥se Bdta Risprivhé blinical -
erlotinib at 100 ng/ kg resulted in profound tunor
g Ivetion efterletinibdn homen salorgsal pasen01), with 6/ 10 nice
showi ng .partial regressions (PR). At 25 ng/kg,
erlotinib treatnent caused significant tunor growth
i(b0U]bi t i €ossT@ of APrewpat®n®01) . Oxal i pl atin '
1 ni stered gt 10 or 5 ngy/ kg showed nar gi nal

%%Yrﬂ -t unor acBPQIX Wﬁlgﬁfwfégsne LoVo nodel (TG =39%

AR056; Td = = e conbi nati on of
er (o:ti ni b andég%gf%%g?le%uué?&t heir respective maxi mum
tHEFRpeut i ¢ dBfidemif grdwiidadtor retdpasiced anti -t unor
activity (TA >100% p<0.001) in the vast majority of
tH@Ried nmi ce. Efidennal ghewib dactacesapteninhi@ios uperi or to
activity of sjngle agents. Co-adninistration of
@P| ot i ni b/ oxal™ P%HtP%eagt suboptimal doses, resulted in
enhanced anti - U&{ ufct ivity (TA =75% conpared with

nonot her apy aCtivi Oy. [105] Oxaliplatin adm ni stered

a0 Myl kg OMaRirikh kGlcab@uRde Mar gi nal anti - t unor
activity in the HCTI 16 nodel (TA =26% p=0.307,
TBG21Y% p=0. Rod;smadspl tirigwahger dat a not shown). This
is simlar to our findings in the LoVo nodel and has
198d us to quedesiegevRetiedayhis |iterature derived
daﬁe and regqi nen S opfi nﬁl. The conbi nati on of

& fotini b and9PH TR either their respective

r%éi mum t her a géilﬁégve Si€%a subopti mal doses did
not hing to enhanceé anti-tuhor activity against the

?ﬁal 16 tunor do@getverysdverdapd mce (data not shown).
us, data for conbining oxaliplatin and Tarceva(tm

nply vary basednerdadyf(destelices in the nol ecul ar bi ol ogy
of given colorectal cancer tunor lines or tunors.[106]
TSget her, t heOt a support the concl usion that

tq;ﬁisoti ni b, esgﬁgsi ﬁgtle. u?fege?i@a‘fi%{ai mal doses, can enhanc»e

€ anti-tunor actl Vi oxaliplatin, wthout

ajpgnced t oxi §idnMardiefrofoftuBRiEag0l Or ect al tunor
xenograft nodel. These data support the clinical

én@l uat i on of TemooGrowth Ininbltioman col orectal cancer.

[108] Materials and Methods

[109] The goal of this study is to assess the anti-tumor efficacy of the small
molecule epidermal growth factor receptor inhibitor (EGFRi) Tarceva™ in combination
with oxalipaltin on LoVo colorectal human xenograft, grown in female athymic nu/nu
mice. Oxaliplatin is an agent that is currently used clinically in the treatment of
colorectal cancer alone and in combination with other chemotherapeutic agents and/or

radiation, depending on the stage of disease. In this study, the drugs were combined at
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inhibitor ip intraperitoneal i gll ntravenous MID
Maxi mum t ol er at ed dose NSCLC Non-smal | cell |ung

Bt <tpy U sy koA i AARNRR BEERY, csub-

oAl d’@y§ A;lﬁd@iést enctladed yn (hd osinbigptipo gmups wlPBSilso included in the
Phos hat e Buffered i ne SEM St andard error
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S T EOSHBREARY @B e HATBI VRO o 681 TREBIT 3/ eagpperession

MatHaadmcled@Rltodiory goal of this study is to assess the
anti-tunor effi cacy of the small nol ecul e epi der nal

growh factor receptor inhibitor (EGFRi) Tarceva(tm
hplr@onbi Nil,eR W th oxalipaltin on LoVo col orectal
umgn xenogratt, grown in female athym c nu/nu mce.
Oxaliplatin is an agent that is currently used

S ical Ly .
T o7 c el 8 G O P e fBe Rl R RERE 1 3bAorics
andigihgfoadVay) a@ﬁn ageoleﬁndlwegkg landi Iwerasdsag wheﬁ tlthyszefas e10-12 weeks

I 0 }%PI%E Cﬁﬁggf ar ugﬁ%iq%t%&gggg%ﬁ% %%%@qurlngged daily by gross
%E@bﬂﬁﬁﬁ Jf%?éﬁ}ﬁéntﬁlt an$rHR9 Rhd Wthedﬁﬁl@%s ofiblogdaamples of sentinel

i ncluded in the conbination groups were_ also included

ianimae thet were hosserbpbthrehapy shalimacksTRd apimempereplione to
gélhﬁ?{t? aHRFéf%ﬁp fgnrfl Iaﬁ?%f)[‘;lﬁ BraRSd QesWS e tydeR pEiBARS

expenmental manipulation. Autoclaved water and irradiated food (5058-ms Pico chow
(mouse) Purina, Richmond, IN) were provided ad libitum, and the animals were
maintained in a 12 hour light and dark cycle. Cages, bedding and water bottles were
autoclaved before use and were changed weekly. The mice are housed at 10-12 animals
per polycarbonate cage (17.5 x 9 x6 inches) with Certified BetaChip bedding
(Northeastern Products, Warrensburg, NY). All in vivo experiments were performed in
accordance with protocols approved by the Roche Animal Care and Use Committee
(RACUC). The Roche animal care facility is fully accredited by the American
Association for the Accreditation of Lab Animal Care (AAALAC).

[112] Tumors

[113] LoVo cells were grown in F-12K + 20% FBS (not heat inactivated) and
harvested. 5 x 10%cells/0.2ml/mouse in PBS (Phosphate Buffered Saline) were implanted
subcutaneously in the right flank on 08/16/02 for efficacy study 540.

[114] Test Agent

[115] Tarceva™ for study 540 was formulated as a suspension (12.5 or 3.125
mg/ml) in sodium carboxymethylcellulose (CMC)-7L2 (3 mg/ml) and Tween 80 (1
mg/ml) in sterile water for injection. Formulated compound was made up in one batch for

the entire 3 week study.
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[111] Fermal e nude m ce (10/group), obtained from

Charl es River Laboratories (WImngton, MA) at an age

and were used when they were - 1BcT/RP2005/005638
weeks ol d and wei ghed ~23-25 grgns. The health of all
animals was determ ned daily by gross observation of
experinmental aninmals and by the anal yses of bl ood

sag)l es of sentinel aninmals that were_housed on the
led s Rerehiplatie R pAdestin chmealfgra. Liwas emylgted in the

%‘?&ﬂak av?a[g CithSRD e trdsk AR A o SOHRMAND ids el Y, BhaSS a
ffor on prior to experi ment al mani pul ati on. ,
Aututioh gvwsdinivg mgénbiaciive aepeund. fAToaliquepeBhestopk wigl solutions was

ilﬂf?nt Hacgﬁés Py rouﬁ?épr@reﬁﬂﬁtﬂg drr}g\geteggfn 1‘”;6& B{a? ?% ﬁtga rentlre study

Idugi’tion&ﬂd didateld ouyﬁir(hcr wWiheerileatiade, ng pmwﬁamsodmid)mlatl resders a 0.2

aut ocl av or.e and vvere changed weekly.
'FH]L‘F gH"'B ﬁ)éﬁg‘ghlngt"“f‘b‘fi hi mal's per pol ycar bonat e

cage (17 5 x 9 x6 inches) W|th Certified BetaChip
i ng rthea rn Products, \Warrensburg, NY). All
TG v BBETRARNE

S were perforrred in accordance with
prot ocol s approved by the Roche Aninmal Care and Use

tteg o vbfime on d
T acarsartrgin, FfaSReR Ak R SRORER ol yme on day
Akf/'cposdumm umplanfautmbo #at abhproQps kad ANANRAC)TNE T2 tumor volumes of
T]xl@ofﬁ"@gj 1513] LoVo cells were grown in F-12K + 20% FBS
(not- NESY -i nactivated) and harvested. 5 x
106cel I s/ 0.2m / nouse in PBS (Phosphate Buffered
nt ed subcutaneously in the right

ﬁlqlléﬁ]: V%@(ﬁ'lfg% for efficacy study 540. [114] Test
Agent [115] Tarceva(tm for study 540 was formul ated

sus (oF theSuly i3 s #UF4BId 1.1 n_sodi um
carg]oxynepﬁﬁﬂegigpl ul gse T

CI\/Q7L2 (3 rrg/rri) and Tween 80
( 1 mg/mM) in sterile water for injection. Fornul ated
caappund mas [FESRe WPoups FONE RAERIdady0540t shedyewith Tarcdva™ and
week study.[116] Oxaliplatin was provided in clinical
f@ralplatin was fornul ated in the prepackaged vial with

5% dextrose according to the Il abel instructions,
rendering a solution containing 5 ng/m active

conpound.  An alJquot_of the stlock vip §=°e| Hgi ons \was
taken for SHUR ldose YPBUB: reprleddtiti hg tFHE"E g reeded
for that group for the entire [stugy) pdurati on and
diluted out further with sterille sal|lne, to provilde a
sol ution thalt. ren(g'sl;/anicg/IPOVegldgn d003| np volql%n;d for |eaghp
i ndi vi dual ani npl~
2 Tarceva™ 100 qd Oral
3 Tarceva™ 25 qd Oral
4 Oxaliplatin 10 q7d 1P
5 Ogxaliplatin 5 q7d IP
6 Tarceva™/ Oxaliplatin 100/10 qd/q7d Oral/IP
7 Tarceva™/ Oxaliplatin 25/5 qd/q7d Oral/IP

[122]

Treatment



[117] Random zation [118] For study 540, animals were
random zed according to tunor volune on day 17 post

wo wwn1ionpl ant ati on so that all groups had si MPCEEP2005/005638
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starting nmean tunor vol unes of_3 00-150m®8. [119] Study
Designs [120] The design of the study is shown in

Table 1. [121] Table 1. Dose groups for LoVo efficacy

540 study with Tarceva(tm and Oxaliplatin [122]

T[rlga}/t n}s'ntfﬁozp 28]cabprtuey Bh@;a&ytmw?/gaﬁmg/s/oe g@bap b8 pbstgemor

on 9/5/02 (Day 18 Sst-tunor i ant). Tar a(t was
ALYl G AT Pt ey PR |ty inge g 1 St ace needles
N@ELHnE8ni M) 2ORAU AR Wh adnidleréd i@tdsﬁlthaﬁc@Wﬂﬂgb%h@ R6Gauge

I p using. a.1-cc _syringe and 26-gauge needl e é L2
nicedlsi (ﬁ&l r)ﬂ./anpmal)gX% SPRIDHBICES Waée&@gi fqud vesks otk kdections).

( /= . v . _

SRSt BB 0PTIZ (DR R lanki? P10, (BOAF el RYend of
sdtudiydrdg egpaskposalysisaves| ppgognedeen érstadyred on this

study. [124] Pathol ogy/ Necropsy [125] A full necropsy

was performed on five mce per treatnent from all

regaaj ni nPgicopsNedbpdye bl ood was al so collected for

hemat ol ogy and clinical chem stry. Tunors were renoved

and fixed in zinc formalin and subsequently enbedded

I n2Bpr af f A ull héBru Rl SiRABAMR S HveRiteiRr REAthRAMBOMAMN remaining
these sections to assess apoptosis via TUNEL and .

pgrolps: $Ykale bleod wvpe rlsicalleqiesizior Rermptglagy apd glinicalshgmistry. Tumors
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measur enent s and nouse ghts were taken
t Inmtushéstothemistrypean begpekfofmed drotfese sabtiorsnio astess apoPLosis via
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group body weight, using the formula: [130] ((W-
WD) AVO) x 100, [131] where 'W represents mean body

weioght  of MohRodifgat ed group at a particul ar

[127] Tumor measurements and mouse weights were taken two-three times per

week for LoVo. All animals were individually followed throughout the experiment.
[128] Calculations & Statistical Analysis

[129] Weight loss was graphically represented as percent change in mean group

body weight, using the formula:
[130] ((W - W0)YWO0) x 100,

[131] where ‘W’ represents mean body weight of the treated group at a particular
day, and ‘W0’ represents mean body weight of the same treated group at initiation of

treatment. Maximum weight loss was also represented using the above formula, and .
indicated the maximum percent body weight loss that was observed at any time during

the entire experiment for a particular group.
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formula, and indicated the maxipgum percent body wei ght

| oss that was observed at any tine during the entire
rimepke tl Gy V8the +

TG aphrify R R St ally Sl ity (e

standatd legroeof the nofan ( SEMYERm¢rSEmesTafimated groups sveps presented as

treated gr.oups re presented.as per ages qf X
\PETCENEEesHE bRer ‘Z@WF@?ﬁE? gofpe! éﬁ%ﬂ%ﬁfﬁ@’ ﬁa“% fig tbHAR:
formula: [133] 100 x ((T - TO)/(C - CO), [134] where

T represented nean tunpr volume of a treated group.on
d13eci 1 160 4G olP¥Y G €W experi ment, TOrepresent ed

mean tunor volume of the sane treated group on the

first day of treatnment; C represented nmean tunor o
\[b34lme  ofwhgrecb mepresenigd mpsn rmevolepeef # (reatedgroygn op Rgpecific day
t er.l e

B HRE by, 0 ferhde FRUARER O RAE U Bt HEF e broup on
[t Hist daynafrtraachemeC fépreseutei enaan thinoet@usy ofiasontrol group on the

cal cul gt e [ the elli id_formila: 36

chegiy 3of e BRererhniont B OB yopan g yegy the same
Qfeated@réup B the &l 'ddy of @Odt@eANt S the smal | dianeter. .
[138] 1 n'sone cases, tunor regression and/ or percent

change in tunor volunme was cal cul ated using the

f[?ﬁﬂ“' a: Tuhpdlvoldme (TQ&T(?)I%II&Q%&)%%%%@ using the ellipsoid

represents nean tunor volunme of the treated group at a
daermilgul ar day and ' TO represents nean tunor vol ume
of the same treated group at initiation of treatnent.
[141] Statistical analysis was determ ned by the rank
qJups]t est and One WAy Anova and a(Ipagd2)@c Bonferroni
t-test (SigmaStat, version 2.0, Jandel Scientific, San
Franci sco, CA). Differences between groups were

qegs) der egnéR ‘Dercpr&ieht tieABtoe \URRetEd T (RE QIBAR] dnd'd represents the
val ue (p) was < 0.05. [142] Results and

Depdlianeial- 143] RESULTS [ 144] Toxicity

[138] In some cases, tumor regression and/or percent change in tumor volume was

calculated using the formula:
[139] ' ((T-T0)/T0) x 100

[140] where “T” represents mean tumor volume of the treated group at a particular
day and “TO’ represents mean tumor volume of the same treated group at initiation of

treatment.

[141] Statistical analysis was determined by the rank sum test and One Way Anova
and a post-hoc Bonferroni t-test (SigmaStat, version 2.0, Jandel Scientific, San Francisco,
CA). Differences between groups were considered to be significant when the probability.

value (p) was < 0.05.

[142] Results and Discussion



[ 145] Unschedul ed Deaths [146] Tarceva(tn) and
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Tarceva(tmn) 100 ng/ kg, Oxalipalktin. Both had around 20
%%ody weight loss (Figures 1 and 4). No overt findings
at necropsy. [148] Weight Changes and Cinical Signs

[ 149] Tarceva(tm and Oxaliplatin Experinent 540 [150]
Clerr t oRRIUNTSVas -evident in the Tarceva(tn) 100 -
ng/ kg,. Oxaliplatin 10 ng/ kg conbi nation (G oup 6) very
early in the study, with an average wei ght |oss of '
18P and Texsgiyer e reddeni ng of the skin after five to
seven days of treatnent (day's 22-30 post tunor

i mpl antation) (Figures 1 and 4). By day 25 post tunor
Ipsjant attnQPpe duflap@iiRuUP had an average body wei ght
I'oss of 15% Two aninals died on day 26 post tunor

i npl antation. Animals were subsequently dose adjusted

f t he renai [ th t ~ ce treated

v&?{‘?{' 100 %9%%‘?&’\%’(@%%% E%%Sﬂlﬁég')%‘%’y esented with

the classic reddening of the skin as seen in several

P studj es. ot her sigps. of toxicit ted. i
033710t heOtided GrotperorrBBRuBbnRitse st T Bk Jarcevam
| 0RAGK g @k AiphltaNE ol RESr@d@0VA boay wefght ids Wigues 1 and 4). No
animal s (Fi %jures 1 and 4). [152] Efficacy [153]

TyeE dipdingspt BefORNal i pl ati n Experi nent 540 (Figures 2

and 5) [154] At study term nation (day 39 post tunor
inplant, treatnent day 19) significant tunor efficacy
ddé8inst tWeight@hanges ardClinicalagnsgr aft was seen again

wi t hTarceva(tnm) nonotherapy at 100 ng/ kg qd (98% %/ C

= 2% P = <0.001) with four partial regressions (16%
gndoyry) . TehevabbarapOkatilatii BgpaimgedtOl ow dose of 25

ng/ kg gd Tarceva(tn) also rendered simlar activity to

past studies showi ng 53% (%/C = 47% tunor growth

inBoPi ti Aehitokibity wat b@Ment[id R TA¥%3a™P160 mig/KeROxhgsihwe 10 mg/kg
at two nonot herapy doses in this study. No significant
tAPIRINZHOBWCHOUR VST a5ty indle tadyh Wath anipyeigge @epght 1a9s of -15% and a

. . ; nat _asse o |
By 0 U Mo BTGl 2.0 ot o
Jfsldnuatiom) (Figwich 1ianthidhi By day & post éenor(igaplinGitiongthig group had an

E,jlaivg%g ggg}p iﬁvré? gtlillé Poggqlg{ 5% %Jwiopaln%glglrs] d?e%don-rcﬁglcz%vp%gtt mno\f\%ﬁlantation.

Animals were subsequently dose adjusted for the remainder of the study.

[151] Mice treated with 100 mg/kg Tarceva™ (Group 2) presented with the classic
reddening of the skin as seen in several past studies. No other signs of toxicity were
noted in any other dose groups as assessed by measuring changes in body weight and

gross observation of individual animals (Figures 1 and 4).
[152] Efficacy
[153] . Tarceva™ and Oxaliplatin Experiment 540 (Figures 2 and 5)

[154] At study termination (day 39 post tumor implant, treatment day 19)

significant tumor efficacy against the LoVo colorectal xenograft was seen again with



colorectal xenograft to see if antagonistic, additive
or synergistic activity would prevail. Oxaliplatin and
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g7d ip and 100 ng/ kg qd po, resgectively although
toxicity appeared as early as 3 days post study
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adj usting, .the ngj orl% of m ce in the group survived
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i nhibition could be classified as synergistic being
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ggrrn%gg %lnthglﬂgr? C(S)L[ld gle % ﬁ%dg%suﬁﬁg% s?‘%ltbggl Qi %CM@K better than

I\bﬂwenptlmaé axatiphitior Rr<®.0lo Ian@; supogtithalt Tardee b TVe(P 8MOBY Representative
s dise | deal |y, t hese_woul d cone in the form of

%W"éﬁ (ﬁpgrségt&gmm%ﬂﬁstl?‘@%mﬁ*ﬁ@rq3rend for novel agents,

however, is to pursue targets inherent only to the
er c
A" “Distussion

[158] Recently, the EGFR has emerged as a key target for anticancer therapeutics.
Tarceva™ is an orally active, selective epidermal growth factor receptor-inhibtor, which
blocks signal transaction pathways implicated in proliferation and survival of cancer
cells, and is in phase III clinical trial. In the present study, we evaluated the combined
use of Tarceva™ with-classic chemotherapy drug by using the LoVo human colorectal

xenograft model. Lovo tumor model represents a colorectal cancer which expresses

) The\sboeRtineH singte ageahloprdase P25 mg/kg qd -~



Wth this precise targeting cones the assunption of a
better toxicity profile conpared to traditional

wa@ydstiowix agents. [160] Initial studies in viROI/EP2005/005638
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denonstrated cl ear antitunor effect in a wi de spectrum
of cancer nodels including non-small cell [ung cancer

(PEERCInd BefcPir8 ¢ Rlel ¢ RNE§Tond 6 Qﬁéﬁld&m 8fowtR Pt tSHB&pfor-inhibtor

I'n the current studies, the novel EGFR rnhi bitor
TavlegngaY ol W02 Brtdi Gaecer 86@)-d5E8-152®hi on wi t h
clinically rel evant chenot herapeutic agents in the
LoVo xenograft nodel. The agents were conbined at
t 6P MrDHuman oolpeptabs:emer fepresemsond oftteermiogeprevalerit haman
nati on b- opti mal doses.. .

R i eGSR R PO e PO Pee bR e peingey o
apsenaIsesatid ahadlackd §t@ge pfodissatd Rithnetdstdticapytal) surgery alone is
perh S ,ant agonj s 6&1614‘ %{a y traditional cytotoxics

£ﬁ°ﬂ Gheu fcgg BERA CHCE BPYmeRtsre Ef'em& ghught to better
'ﬂﬁﬁﬁég@'tﬁhg disedse! |Ideail?)ﬂ‘iése w%ufd M&Hrtﬁé:fdrm S Mdw single agent entities.
oxaliplatin. Oxaliplatin was recently appr oveds?
cThentirensd fopaeval ﬁg@@ﬂr bpwevdidn tepiraed tasdetyinbérentindy Engtbﬁ tancer cells.
' WlfBLlﬁlsZ)}éé%eetﬁrgQﬁ}ﬁ coﬂsqgéeasg%ﬁtl&}) Qﬁ% Bet&:pjtog(%l{y profile compared to
responses were-se t h nmonot herapy reégi nens,
ctoarhiiorsd cytntoappagesish i s consi dered a better approach.
The ideal reginmen would be two agents with different
mechani sms which could therefore potentially achieve

shiseT gi ¢ Iaftiabstdilies tevied ﬁblﬁaﬁ‘syra’dﬁdtdfba!r @iiﬂltﬁhfoy effe@ e E@n&r spectrum
not herapy tr eat ment . er mal

S lar to gr om
Fofapt rasie oo i PBR-s B S TP Eican s YRS IE) SrowiF e egncer,
PSHE SR Sdcky @ndl Bthe ACHH @Y chSertRiulicd olﬁle n¥ba "Emhﬂﬁ%r“?'a}é%vam was

traditional chenptherapeutics. [162] Sever al
i qemtBnedong dwabfashion math| clinisall g redepast dfenmthmamtlc agents in the LoVo

RUSHARTe, FIE. AR L5 By S 8GR e mos
antenbigel ylmvbalcrhgmmn’p @t ¢ambisdtioniof huﬂi}bpﬁmglhﬁ)ses:ﬁebteaéﬂtmrg Y4 MTD for
ant i

ckasre pha ShEmABERaD atas dlsp g-sebied S AR RLIFR Ld Sifcicy or perhaps

p@sddonisar. nal i zation and therefore gets recycl ed.
| mpressive clinical results have been seen with
Cet uxi mab, and Phase Il results from ABX-EG- are

g ng. 1@ dfdm&ﬁ‘ﬁ!;irto c@%%@ﬁn@é eag@ﬁtscl?tl{ll Sln co n%rect?é:ancer

opnent . ticu Intere
13@99hng CPT- 1D3®(Cé,nijﬂ¢lapuev&,(and)oxemhuﬂ 7@){al1;ﬂ}at1m®8s31;ecently

ibaﬁ)qu/eg "11(51] &111‘?1?&31 g& 19%\(1?0 %5 én:gft; inlx__:asé (ﬁotﬂ agent n% 8Pr studies here.

eversi bl'e 1 nhibi
C¥bee dmp madedt@bjesti agesionised weraistdn \t/hh motnoﬂiamp@degifrﬁns

pe%n{ﬂ%@a{aﬁéﬁg% %?owg%?% a Egtwggégggg \(16 1dea retgPrlngn would be two
agents with different mechanisms which could therefore potentially achieve synergic or
additive efficacy with toxicity reduced or similar to monotherapy treatment. Epidermal
growth factor receptor-inhibitor seems to have the promising perspective for achieving

this goal when combined with traditional chemotherapeutics.

[162] Several EGFR inhibitors are in the later stages of clinical development. Two
antibodies against EGFR have been developed. Cetuximab (C225, Erbitux), a chimeric
antibody which competitively inhibits the activation of EGFR, and ABX-EGF, a fully
‘humanized antibody to EGFR that is postulated to escape degradation post-



[163] Prelimnary studies were perfornmed in naive
femal e nude mce to determ ne the nmaxi num tol erat ed

walows/1{MiD) of Tarceva(tm. The MID was defi neRPCEHEPR05/005638

dose that renders <20% body weisght |oss and no death
in a 14 day study. An MID for 'Farceva(tn) in the

Rl T oL et e 1M DN S AR e B8 scen

- priglv Cosinedtf, andiBlass idtsws faw ABN-E6GTshropendihat Sdvsal small
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dsaaad fI_ﬁfceOa@af: (OsIara)y OF103Bybéikgeartivgén deviGnent, is a nonspecific
PSR AR T CHERLRl, renbie, TS oSl b
E]%‘I%?Rﬁoﬁgg pehdifif] TefsatMRecEiNEd BDNA SipHehiaPas t.hhlElQitn%Qféﬁiment for

e.

I nhi bi'tor Tarceva(tm was conbi ned with
ANPGLEan Mayr2808vant chenot her apeuti c agent oxaliplatin
in the LoVo col orectal xenograft nodel. Oxaliplatin
was conbi ned at the maxi num therapeutic dose to
r[@p3les entPreliminansitudied wersipegfomhédinamiverfemaleamde fuice to determine

conbi nati on .of . sub- opt.i.al .doses  of . Ja a(t .+
SRR R PoiRlaecaRad BB ot KGREGT, The MFL SsbiBhfiteg asp dose that
athdeza230% boe Weids | s hirded deth infal BHayTstedyd ah@ MTB 61 Parceva™
shows inpressive single agent activity of each agent

iR theeMCdyeeniasmutatian “h‘ag‘ﬁﬁ_) st e SR gledfe aeh it g merke ad
r @D RaR X RitPB-oW PR H&r 65'1‘9@9% é%’fi@é?,\z%u(d]'&r}fé% afsb PhowPhat 150

ng/ kg >100% TG, p<’0.001, 98% TG, p<0.001

(regfgof rareevE8Y3ivancorsa @ day spMEE/ITweey Is)tolgrated well 609 weeks.

t rii e by b- [ .S .
Joeh OBt b Bt b SO ot B R ' R Rborcal was
aadopted i the ABAyt(CivodaltjrAgwt &l. (2002 int.i JdRadit166¢ol. Biol. Phys.
aC@g%g éi %§§ of Tarceva(tn) and oxaliplatin were also

Q)@ 1073} he Lovo col orect al xenograft to see if
antagoni stic, additive or synergistic activity would
prevail. Oxaliplatin and Tarceva(tn) were conbined at
t[A64hi gh Tadeeairgnt %dlﬁg/ﬂp@gnthG%Raﬁ@bmo%m@”é ag gombined
apth {h@g?tﬁlrgr:)gﬂg g&n%v;%&tg éi%dﬁ%rgityeﬂtl& Q%Ié?ff %Hll lﬁfdhlﬁ tBfoVo colorectal

Tar cev , respectivel ough toxicity
apEpegnafdneds]. dxdliplatin vEis gamnbined 9t the troakymip thérapgusie, dose to

] : hs. . w . e i ti. e ..
IR S5 925 0 U s coscso
t TarcevaG¥ ewixhliplat viat alom assessed eelook fort foeentiaghd efficey or perhaps
conbi nation group (>100% %/C = -12% P = <0.001)
VAH4EOBE% of the tumor partial regression. This tumor
growth inhibition could be classified as synergistic

bei ng siglpificantl better than o )
[165] he data clearly shows impressive single agent activity of each agent in the

LoVo colorectal human tumor xenograft at their respective maximum therapeutic dose
(Tarceva™ 100 mg/kg >100% TGI, p<0.001, 98%, TGI, p<0.001 (experiment 525 and
540, respectively)) with 40-60% of the tumors partially regressed. The sub-optimal single
agent low dose of Tarceva™ (25 mg/kg qd) showed around 53-79% tumor growth

inhibition.

[166] Combinations of Tarceva™ and oxaliplatin were also assessed in the LoVo
colorectal xenograft to see if antagonistic, additive or synergistic activity would prevail.

Oxaliplatin and Tarceva™ were combined at the high doses of 10 mg/kg q7d ip and 100



both single agent high dose oxaliplatin (P <0.001) and
Tarceva(tm (P <0.001). The suboptinal doses of

wex@bsiipldez in at 5 ng/ kg g7d iv and Tar ceva(t m PCBEPIKQS638

gd po were al'so conbi ned. This 3onbi nati on was wel |
tolerated by all mice rendering only mld weight |oss
omglrgopisposingiiswer ddsexoftimykg §d)ip -dxiahﬁhtm atdWarcgvaM IS mg/kg,

oPReRkity o BB e Bt .50 o5 gioosk gy i pon, with

. cod ot dehes St e@lseeaapﬁuﬂge ItigH 1BhjofityPsH Milbe $h BRI g&b@;ﬁﬁﬂwed

b tt r than both sub-optimal doses of oxaliplatin (P
= sntumor gropkly ihibiion passpendn the highsdgse combinagpmgroup
[(L@@d)%E%WCm hz%T,@f LQU @anh @% of ?h@tuﬁ%g?axﬂglt Egltegéq_rh This

oral Iy bioavail abl e [ecule in tor

- (MERr groayth pphibitipp @,glillﬂéve k:iaqséed QsmzylergEstllc deingi shgnifiteintly tstter than
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t S
PRES SR Bl R Y8 A5 HfBSEr AR, T
drmn'mml desenof ogahiflite atsSaegkg7d Br zhmltTaircdS/ai”S 28 afgikeqd p@ were also
,]téglalsm NSCLCaidls L bei n tested
R “@ S Gqrmugrar Vil olstel Py AU PR Feadgdagonly mild weight

t1oss draRegeEi of edxifnt ISigﬂlﬁcéﬂt tdh&%f@@ﬂﬁﬂhi‘bﬁldﬁrs‘%&ﬁ& to vehicle
Cance{ In our studie anti-tunor activity o

oPEP W?W%Eéﬁ%eﬁTg; 3l 2@% é? <0 Qplt) wo Thig ﬁ‘ﬁﬂowpw%@ﬂl&ltwn could be
t&iﬁ@ffleﬁ%ﬂgﬁ[ %ﬁ;tlé‘@éjﬁé §1gﬁllﬁ@¥9 GFR angg‘@ subQ) akday s%s of

m ce. Both Xpres ave sim
drabipiarig (@ rﬂ@OPha TarecvaRl(R 10.001)o. Erloti ni b was
adm ni stered as nonot herapy or in conbination with
oxal iplatin to mce with established LoVo or HCTlI 16
tli6hr s. KONCIMESEONonbi ned at their respective

maxi mum t her apeuti ¢ dose or at suboptiml doses. In
the LoVo nodel, treatnment of mce with erlotinib at

10681/ kmrlcmul(’m@ewmposf w?qls h pomeft, efaWb*ibdvaﬂMé tsheﬂl
(TA >100% <O OOP?R( with 6/10 mce show ng parti al

rﬂé?}?%lé% lf@#@ qr PREGER; (HER hygru&y) tjerpﬁle@ kimage ¢IHQa tHriatinib inhibits
r =79% .
S L U P 0 8
R@chhmmeqmsgiomlstrm fromuthoreceptbr. VIEd gtiniib ist doenpleisg Phase IIT

] nag I@(I)_,;]CS%I‘E@ISB gﬁgﬁesg dﬁg&%ﬁ' ﬂﬁa?gpfﬁ}hgﬂ?ﬁa (Oxaliplatin is

rused)mcthe YEAnAgenhaT O pmmpmut advafi@giesldreaall dafékri M our studies, the
enhanced anti-tu g&l ivity (TG >100% p<0.001) in
flogibia

PRE-TYROF adiity of € thgca¢valpated irhyoshwpsmeRieigetal tumor

a@hbgthft \noRE (BBNVOY, hQ'HG’Pﬁ% V4 f n
Co- agg?n nistr a(fﬁl on of erl ot ? ni kt)ltl%?}ig ncl)ligl ?B&act%?ﬁ%e% express EGFR

0B bpYe wdimikes deublingdinmg nadtre andiinhaye ddrletib wag administered as
Hdrofiidrdpy ok Fh Témbinafi SRR %QalYﬂlthpn {SOR2L BREARY:bAGHM V6 or

HCT116 tumors. Drugs were combined at their respective maximum therapeutic dose or
at suboptimal doses. In the LoVo model, treatment of mice with erlotinib at 100 mg/kg
resulted in profound tumor growth inhibition (TGI>100%, p<0.001), with 6/10 mice
showing partial regressions (PR). At 25 mg/kg, erlotinib treatment caused significant
tumor growth inhibition (TGI=79%, p<0.001). Oxaliplatin administered at 10 mg/kg or
5 mg/kg showed marginal anti-tumor activity in the LoVo model (TGI=39%, p=0.056;
TGI=33%, p=0.06). The combination of erlotinib and oxaliplatin at their respective
maximum therapeutic doses resulted in enhanced anti-tumor activity (TGI>100%,

p<0.001) in the vast majority of treated mice. This enhanced activity was superior to



[169] Oxaliplatin adm nistered at 10 ng/ kg or 5 ng/ kg
showed margi nal anti-tunor activity in the HCTl 16

woreae1170TG =26% p=0. 307; TA =21% r=0. 273, PCT/EP2005/005638
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respectively; data not shown)..4phis is simlar to our
findings in the LoVo nodel and has |led us to question

-Vﬂ%ﬁ_ﬁriﬁ?bf@il_?%é abdrt€" @b A6 Gf 86teniB ALY bRAIPIRM dt Suboptimal

opti mal . e conbination of erlotinib and oxaliplatin _

oses, fesalted Wenpanced et tpmer aptxith RGP T8 fasemprtedgygesionotherapy
Ofrigipopti mal doses did nothing to enhance anti-tumnor
activity against the HCTI 16 tunor nodel in treated
m ce (data not shown). However, data for conbining

i pl atd n.. Tar e t ary- based, on : .

P e P B EENEIIL 1 TR B AGS)Bffed marginal ani-tumor
cetiotent the HGPIA6rmbédein 0T Gl1=26€s p=0.30D| TG RQe ) 9E0.2U B gespectively;
dat a support .the congl usion_that erlo eci al

G SR P T s GOizrdR oBhdtaes IHRs LYo PiagpbAnd has led'us o

aflebtiont Whéther @i itdh@dtd dbrivell HHRUind 288181RA $ort@xd1C Th¥ comBination of
human col orectal tunor xenograft nodels. These data

sulopsirandrpxalipialin at 9ibAr deirsespeetiveimaximumiherapeutic doses or
b o s S AL BESHERIAY B0, Y aBFLEEAEE 11 wimer
onbdal i eatedemeced datia st dosa).hBowkveradata fercempireng peaiplatin and

(SR B b YSboR firlFenBhr P ol GRS GV golorect

adaheerthomeasliest ai n, using no nore than routine
experinmentation, many equivalents to specific
enbodi ments of the invention described specifically

heney n. Bthef) Whe/ @t MppoRtithe ¢dHcRRIIAAh4t@IBENib, especially at
enconpassed in the scoge of the follow ng clains. WHA

| sgbeptpalEpsqssean enhapeefhe AR EERAT Wit ofrpyebiplaipnwithent enhanced
&Qf(itcitg,q%\ ﬁl:wl?%? trcollé?e%tdé E‘mﬁ&%@ﬁgaﬁ%‘i&feié gﬁgs@@atggﬂ:ﬂsoﬂ the evaluation

I nas or and oxal tin, In
pHarioacibun hembh yolacceptaizee carrier. 2. A
phar maceuti cal conposition of claiml1l, wherein the
EGFR ki nase inhibitor is erlotinib. 3. The

qmar]naceqh:b&qtﬂorsmfpbﬂ{fef@_enw_ claim?2, wherein the
erlotinib in the conposition is present as a
hydrochl oride salt. 4. The pharmaceutical conposition

qft78ny onQ1 Phreis JiubbisHedi et afiidhd oAl lovhef RiTBIch&dsMksclosed
one ‘or nore other anti-cancer agents.
herein are hereby expressly incorporated herein by reference.

[173] Equivalents

[174] Those skilled in the art will recognize, or be able to ascertain, using no more
than routine experimentation, many equivalents to specific embodiments of the invention
described specifically herein. Such equivalents are intended to be encompassed in the

scope of the following claims.



5. A nethod for manufacturing a nedi canent intended
for treating tunors or tunor netastases, characterized

wo oshev1an EGFR ki nase i nhi bitor and oxal i pl aPCTIER2085/005638
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used. 6. The nethod of claim5yjwherein the nedi canent

Is intended for cancer. 7. The nmethod of claim5 or 6,

WEI £1 eAfNFED 1§:nase inhibitor and oxaliplatin are
cont‘glrzgm n the isgame formul ation. 8. The nethod of

claim5 or 6, wherein the EGFR kinase inhibitor and-
oxaliplatin are contained in different formnulations.

9. ATphermeceidical sbmpasitiomen partichlar fes use inccageervpranising aeEGER
R kiHiGias ahf bk Big18in, mﬁppafﬁlﬂabd%lﬁaauwa@e&ametcﬁfﬂée.gOf or..

admnistration to the patient by .the sane route.

The net hod of any one of _cl ai S5 to 9, rein the . .
BRSSO TET OB A el hestin BB R aita S biggs i
afistinibst rati on to the patient by different routes. II.
The nmet hod of any one of clains 5 to 10, wherein the-

eanganafEeultal Qe chlofh 2, ehgtdifiie ohGinib 1 the compositon i
i psedent asridlelrocioridgrialti stration to the patient by

parenteral .or oral administration. 13. The nethod of

anNyhe gﬁmﬁ{acs&twm@dsmoﬁ?@f aW BREHICIAKR! 1 1ol B hilditibally comprising
intended for admnistration to the patient by .

PR ORI S PIISHARHFACPLASCBS. 14, - The nethod of any on

of clains 5 to 13, additionally conprising one or nore

. Remethot] fercamadactargend sedibamditentopddiddr oéatangytumoss aftumor

CIJn&ia ﬁeé, c%%r&%éﬁzwﬁrtﬁgﬁ%wm%e ARibhtof %&(ali@&?iﬂta&: used.

areé select roman a ng agent,
cycl ophospham de, chl oranbucil, cisplatin, busulfan,
réfrﬂilﬁ ancipd ofzplarnsd. ivherein theapgdicapreaé Isintended for cancer.

triethyl enenel am ne, mtonycin C, an anti netabolite,
et tie@NGE 6F clAhOPES6, deherdin FRITOGIPR ®RI4Ed Aibitor and oxaliplatin are

6- t hi.ocguani ne, tarabine, 5- fluorouracil,

Sopkatzed B%?Fes,a“}fafgéin‘aﬁfi‘?%e, an antibiotic, actinonycin

D, doxorubicin, daunorubicin, bleonycin, mthranycin,

& Thie lnadtlooddof ofainbd aws,iwlereip dhel EGER dinas@inhibitor and oxaliplatin are

gérogF?r?e%rihidﬁ‘Pé Gt fgﬁ%égg:;%gasone, a corticosteroid,

ni sone, A nuc enzyme inhibitors,
ggdroxyurea, an am no acid depletin enz¥§et U
de argthrdsel anyone 64 elalms S td) whersin fne BEFR kanase inkibitps and
16califlaliB ahtOid tedlie PfoR RaMmimdradioR fhepaget bgahe S@mEPRELE | on -
useful for treating tunors or tunor netastases in a

Ef(l:] ﬁgtm’etl?oo ain§/ iorr]lg of ((:)lglbnllsrg trc])%, %v)fl%lreii lh%té(?FMngscaa {I]‘lhl%%lR and

oxaliplatin are intended for administration to the patient by different routes.

11. The method of any one of claims 5 to 10, wherein the EGFR kinase inhibitor erlotinib

is used.

12. The method of any one of claims 5 to 11, wherein erlotinib is intended for
administration to the patient by parenteral or oral administration.

13. The method of any one of claims 5 to 12, wherein oxaliplatin is intended for -

administration to the patient by parenteral administration.

14. The method of any one of claims 5 to 13, additionally comprising one or more other

anti-cancer agents.



inhibitor. 17. A nmethod according to claim 16, wherein

the EGFR kinase inhibitor is erlotinib. 18. The nethod
w@boosheions 17, further conprising conbining a PCT/EP2005/005638

pharmaceutically acceptable carpier with the

oxal iplatin and erlotinib. 19. kit conprising a

B T T P e
asekvp@mftoen ai plislating agent mglophqspbqlm@paqh}@rggl ugih il ayin, busulfan,
trH@l | ZETN Kfrﬁ\?sﬁﬁe sﬁ@%@h&t@ém' %e%i&ﬁin@]aﬁunez%ntomﬁlﬂfct aPhnti-

one of clains % urt her CQ?EEISI bine. 5
da%tﬁ%ee’lfﬁ%tb?tf“@%ﬁ@%ﬁll% pr?rﬁ"fRéBP‘}Wt PR me Cytara 1ne, >-
5 Cﬂu’cf?@ﬁrbélg chpeeitulsige, Qfacﬁbﬁ:ﬂﬂéq lan @ntiti v#q taodmyfin D, doxorubicin,
a | atl and erlo [ 0 for
elB? IE9py ety urm ng th'isatn%gée%g; 1&(1)?\%?1%&1&{:@3%5%?( gl n
aglpraicoﬂrcbld a&;arﬂéhlmsomm@srttcpstmoab ooaddispge.tanuslegiside enzyme

qqﬁl’bgtbgn@r X)R‘;u‘?ggj bh Shilb é?:madéfﬂet ez fthd) %\%\Fﬁgéhaééaﬁﬁ%vonn and a-

ofposition 1 n accordance with claim 2
He e¢id dedvalivét her anti -cancer agent is a menber
selected fromthe group consisting of alkylating

10 O169Smehbl iofpiepRohd 4 pﬁanﬂibéim@ﬁltﬂéﬁip@sm@h ukdftibfos treating tumors or
| | ot oxi ns oti.cs I.t.roso

PR PE Aletas g AR f Bty 2 cortbin DR PRI IR HLER kinase

apbjpitosi s, and anti angi ogeni ¢ agents. 25. A net hod for
the treatnment of cancer, conprising admnistering to a

SHPILHE LA a@&ﬁ@i gfto E@ Er@@rgfﬁ e EGFR A RE 1:268it0tSs erlotinib.

first anmount o I nase inhibitor, or a

pharmmaceutical ly acceptable salt thereof; and (ii é zH]

et dbe m@@ézfﬁmma%@mheaﬁorawaslwomlﬂmg@ pharpagentigally acceptable
15 fQride medkapplhtiPind@ng®ib. conpri sing admi nistering

to a subject in need of such treatnent (i) a

rapeut.ic first anount : oy
I AREEARREh g shiFine R e L RBAR kinase inhibitor
thereof; and (ii) a sub-therapeutic second armunt of
oB(hIThpIkatqfnlalm719 Prther yaprising 4 $terile dduentent of cancer
according to claim?25 or 26, wherein the EGFR ki nase

mﬁg'ﬂbtl& oflcBiif199%hBlelh thé SGFREn AR A& is SHadimb5.

rein the tunofs or tunor netastases to be treated

are colorectal tupors or t t ast ases.
pharlhe kinfiapy Png ohylaians 1|9otﬁliq0{l‘lrtge GomRisg}e aqu,cka%eempe{t comprising

20 Cpried insGO¢dnk dird@irlg the 88 of a combined treatment of oxaliplatin and erlotinib
to a patient as a method for treating tumors, tumor metastases or other cancers in a

patient.

23. The composition according to claim 1, additionally comprising one or more other

anti-cancer agents.

25 24. A composition in accordance with claim 23, wherein said other anti-cancer agent is a
| member selected from the group consisting of alkylating drugs, antimetabolites,
microtubule inhibitors, podophyllotoxins, antibiotics, nitrosoureas, hormone therapies,

kinase inhibitors, activators of tumor cell apoptosis, and antiangiogenic agents.

25. A method for the treatment of cancer, comprising administering to a subject in need
30  of such treatment (i) an effective first amount of an EGFR kinase inhibitor, or a
pharmaceutically acceptable salt thereof; and (ii) an effective second amount of

oxaliplatin.



effective first amount of an EGFR ki nase inhibitor, or
a pharmaceutically acceptable salt thereof; and (ii)
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effective first amount of an EGFR kinase inhibitor, or a pharmaceutically acceptable salt

thereof; and (ii) an effective second amount of oxaliplatin.

30. A pharmaceutical composition‘, in particular for use in cancer, comprising (i) a sub-
therapeutic first amount of an EGFR kinase inhibitor, or a pharmaceutically acceptable

salt thereof; and (ii) a sub-therapeutic second amount of oxaliplatin.

31. A pharmaceutical composition according to claim 29 or 30, wherein the EGFR kinase
inhibitor is erlotinib.

32. An EGFR kinase inhibitor and oxaliplatin for use as medicament, in particular for use

in cancer.
33. Erlotinib and oxaliplatin for use as medicament, in particular for use in cancer.

34. Use of an EGFR kinase inhibitor and oxaliplatin for the manufacture of a

medicament for treating tumors or tumor metastases.
35. Use according to claim 34, wherein the EGFR kinase inhibitor is erlotinib.

36. The novel compounds, processes, pharmaceutical compositions, methods and uses as

described herein.



