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TREATMENT W TH GEMCI TABI NE AND AN EGFR- | NHI BI TOR
BACKGROUND OF THE | NVENTION [ 1] The present invention

WO 200di117881 ed to conpositions and net hods for PCT/EP2005/005735

manuf act uri ng nedi canents integded for treating
cancer. In particular, the present invention is
directed to nethods for manufacturing nedi canents
conpri sing gentitabine and an epidermal growth factor
receptor (EGFR) kinase inhibitor. [2] Cancer is a
generic nanme for a w de range of cellular malignancies
characterized by unregul ated growth, |ack of
differentiation, and the ability to invade |oca

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

U PRERTVIENGY W TH @EMETTABYNEPAND NN EGFRIANHIBITOR
few decades for the treatmnment or_various types ol
cancer. The nost comonly used types of anticancer

e de: - Al j agents (e.g.,
Yo UFCH%‘ Uﬁ&?’i@ﬁg anti metabolites (e.g.,
net hotrexate, a fol ate antagoni st, and 5-fl uorouracil

apyri m di ne antagoni st), mcrotubule disrupters (e.g.,

j.ncristine, vinblast.ine, ..pacl.i.taxel).,..DNA
ﬂr}t er cal LaFBS Pgesflg.lﬁ‘.’?n 4 %Saoq’l%ﬁfegitﬂ ,cor&gé%%?ﬂfcqnﬁ,methc’ds for
&l apffaetuiri) mehchnh@smradé i aeytingc@cer. lipp@miidl@nthe present
flutam de). %ﬁ] According to the,hbti$nal Cancer . . .y
ivsntienisalirertzddo methods foramirnpdactiring weqigsgends coupring gemeitabine

i |yh 8ol dBbd st (BHRY kiR idtSbit@s ponsi bl e

%%?%ﬁéﬁgﬁékgg&?gf ca%cerlﬁeé?hs inlthelcodntry.
According to the Wrld Health Organi zation, there are

re thamn 1. 2.m LLj ] .

onchi a-*BeiCh bl -GARRS: LR ARl E afhangicg
ghirhéterizaddat liseanated ptoyth NS 6F diffetehBativms bnd therability tr mvade

f Jung cancer, and agcounts for al post 80 rce of.
Grel $086E 000 LT RSS20 ALARSL B0 RECEIN Blous degrees
DEbdaleRes? @0GF tRsRUNARN Yan ihaK Bdyon t herapy, and
chenot herapy, either alone or in conbination,
dependi ng on the form and stage of the cancer. For

vanced ; t fi
T e AP AL ip e gl Bt bRt Bt st v
decetafelthe tregpmertoaivaripus typessefamancari Hlog mbticommonly used types of

Igﬁﬁ?ab]%%galrgggta é:?(ih?(}% %—%@&Bﬁ%ﬂ&&%ﬁ%ﬁ t(e!q E., cEyc %h%isﬂlaailelde, ifosfamide),

%ﬁ]%hﬁbblﬁtw Qﬂ% ﬁﬂn@ih?ﬁe)aﬁéi aqarahoﬁt@dﬁm,mdﬁaﬂmﬁrgg*acﬂ, a pyrimidine
conni nat1 on chenot her apy .regli mens, have. peen shown to
BRigacRieD gBjcEIH Pl dEBERTR SRSy HPEainray ok R, Pachiaxe))DNA

intercalators (e.g., doxorubicin, daunomycin, cisplatin), and hormone therapy (e.g.,

tamoxifen, flutamide).

[4] According to the National Cancer Institute, lung cancer is the single largest
cause of cancer deaths in the United States and is responsible for nearly 30% of cancer
deaths in the country. According to the World Health Organization, there are more than
1.2 million cases worldwide of lung and bronchial cancer each year, causing
approximately 1.1 million deaths annually. NSCLC is the most common form of lung

cancer and accounts for almost 80 percent of all cases. Treatment options for lung cancer
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hi gher than those achi eved wi th single-agent
chenot herapy (Weick, J. K, et al. (1991) J . din.

wW@@si117881 7) 1 1 157-1162). It has been report edPCTEP2005/005735
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paclitaxel has single-agent actjvity in stage IV
patlents W|th responserates |%therange of 21%to
24% ( et al, (1993 Cancer |pst.
&5} @)rgg"gmaé@élyn s kI TERRTINA E T BT S A8 L& FRRmEtion,

rRbatdin, §bﬂ/tﬁal 8hn Elﬁéﬁ%kﬁ@fth@&@&er FoBBIVan6ATNSET XS Afents that have
survi va liation of g cancer synptons
I

(tpem p,l:g:(ym P.he actlgg ingjude @1@@@}1 o) leatm, p@ﬁg@xel docetaxel, topotecan,

Jlﬂﬁgaaca%o 51410?6919% cztlé‘blﬂ% g@% ége fea ﬁ&e%ﬁ@ R n?éézggybltors

egl nmen, respons € range o
tgaﬁﬁﬁﬂrb almdtelnlomngbe@rspkiunwou’ahmngamtcanbo;sa% -tant&iddtg combination

ffi f t h that
RERPReteod s TRRY e B8 Pyl BrlBRLR b Bech S Hrobiti s that are
i gt ﬁ’ia@ﬁhose[a@lne%ﬁvrtﬁXﬁ"g&sﬁgeﬁﬂcmfndtﬂi‘@awabmK et al. (1991) I.
rowt h factor recegtor |nas% or I1ts lig

PiSHR SIS 16 dq B ILs Reauiep oLt Rl o Ay agent
Ltiioey g{@%@ 1998 kients U0 r&:BORAEGEL AN ip R8s Saulpedt 22koNATK (Murphy

Wios olal. (18939Nag Carvef Inst. 555 )13360BS). Sagharel combirmtipis have
i.b t
T T T
E@E&rgymptolnmo alirson Deién ef dufi@96) . Chiar Oasd. t417):2054-2060). With a
rpél C@Qg@ga;%grggl%egr @ﬁ'véq%se %Ft@%gg (bgf:n 1r%q_1§ &yge 0f 27% to 53%
%‘tﬁ‘l y%@ﬁvﬁ@ﬁtes 6f 6480 BHB2Howbedrl ¥fch@NofuclEEments is such

stinulated signaling pathways promote multiple

phycespesifie ﬁ%lmam garp g*eﬁr@s@rriag pglstelal«wé?hﬁfﬂpar%prqsgﬁ- e.g.
proliferation, angiogenesis, cell notility and

i nvasi on, decr eased apoptosis and i nduction of drug

[6ki st and¥verEhpresareditherepidetnal gusethdsctarnteceptom@GFER) kinase, or

é%el Qc{?ﬁ{l 3%5? qpnﬁ oS h é a%%ﬁ%&'v&%ﬁ?@g %%ngérlgte Wg{ur&%sgeoreast, lung,
rootbietalEGARcKd MabcRChhoskd (Satyndal DSKiengl. EGPR) Crit. Rev Oncol.

%“gqt{’éa | Ié,gq% ?é@&?ﬁi}g ngﬁo&t Sﬁlglzgog; S‘éjﬁlgés {)%?e,rvtsql o contribute to

Nﬁ@hﬁh@@an@ growiki o%se Qﬁﬂﬁ@l’/{ sﬁlﬁ%l&%ﬁ)‘ﬂ%ﬁﬁh@n ith&EGFR gene

Nat ure Rev. Drug Discovery 2:92-313). Several

aalsebeﬁafp@nd snweespsegedlelan ruramg,emfs@dﬂalﬂéﬁchshh’é gakr2000) J.
Lt QIS r I
'%eir%u@esd‘q?%f%% i na? @9%(%1&?%1? a| n o E@fé-%ﬂ).
ahttivatiam oEEGBHR stihmiai¢ e gaghimg tpathvage ptanate nultgplt pentsses that are

e.q.. Raben, D. et.al. (20 Sem n. Oncol . 29: 37-46;,. .
1 el B Goniiind S 0ELatioR: bkioagios sefl Mgy Sid invasion,
JdlelagseH% fybig ABd 11Mu6ﬂi01ﬁd)f dr(:2 833)anCk. The &é&élogﬁ%ﬁt- for use as anti-

4735-473 Magne . et al (2002) British_Journal of

damHeRREst: @”fgnmvndswfb%trdaﬁ@efév thablt 'e¢ kinase pSgy)of B PER, as well
M@?ﬂtrﬂgod}wgéﬂat g@%Eﬁ@k@gﬁ%ﬁyﬁ g? bg&%ﬁfEGﬁ{ Neti%A8Q%re areas of
intense research effort (de Bono J.S. and Rowinsky, E.K. (2002) Trends in Mol.
Medicine 8:519-S26; Dancey, J. and Sausville, E.A. (2003) Nature Rev. Drug Discovery
2:92-313). Several studies have demonstrated or disclosed that some EGFR kinase
inhibitors can improve tumor cell or neoplasia killing when used in combination with
certain other anti-cancer or chemotherapeutic agents or treatments (e.g. Raben, D. et al.
(2002) Semin. Oncol. 29:37-46; Herbst, R.S. et al. (2001) Expert Opin. Biol. Ther.

1:719-732; Magne, N et al. (2003) Clin. Can. Res. 9:4735-4732; Magne, N. et al. (2002)



(2003) din. Cancer Res. 9:1566-1572; Sol onon, B. et
al (2003) Int. J . Radiat. Oncol. Biol. Phys.

w®2003188%23; Krishnan, S. et al. (2003) FrontiRBCEEP005/005735
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Bi osci ence 8, el-13; Huang, S et al. (1999) Cancer
Res. 59:1935-1940; Contessa, J. N et aI (1999) din.

Ca R 405-4
Eifserowgs! o mesoi B Thpane Fof. el Boobi e 6:1024-
QOQ@ G@ﬁ‘ qu B?@Duﬁoi‘séé@\'] N gl\g’c@%‘M&i |6¢974F975€tf0ﬂbra %tal

Cancer -3747; G unwal d

i g?ém QiR 86)0: BIONETT2: Srinwen, Bossel (965 pEt. et Oncol

ﬁ éﬁg{?s% 838%%254.@?% fns Bl -@M}*g%%lgg% %%g%?e 8, el-13;

Aitang 28 eterl. (1829). CanBE7R 8. 89;1 981 §HY; lﬁonﬁesm JeN. etlal. (1999) Clin.

(300D EX09h8 R0 0tk pEe! Tk 0%: 35370 98 Vhnrdicto, .

[ 8 (M@Bycﬁn 9@3&&13Re§<|9l‘m545-1356 eazlaﬂileud, FO&Ja)l (@000)&Tlin. Cancer Res.
. 506-513; Artea and John

T30 TS v ¥, 200 T 400031 N Loy Ins 95:851-867;
S35 1o o 8 ey Sy o
W@@O@P@@F@Xt%ntlmdeltﬁlezﬁﬁgﬁ 988 7Bolgarua AdM. et al. (2003) Expert Rev.

5585 1865 25T o Eao i B SRt By AL R Drue

Wik THEB62:9MB1 D205, 10 S ; etah d2000) C2HREOGAR)an PBJoLAB:506-513;

Db 55 o L Sk Bt GBI T 4518, gt

IH 8t 510&090} ik ORGSR B0 wlszgma Hatch@ Phshcahbn Wou! US
also retain its efficac ai nst malignant cells, even

aa‘OOééOl@&iﬂSoH@e?d)Oéé@&é’%ﬂ an USrR&03{01§7 T04x st Infieraptigng! Patent
rﬁ(?ﬁ GH6 08H00S RS (1 BRIEH D BIRSSFOG PO (Bf88971; WO
hstead, nmpst possess very narrow
t(]‘lé?f%ﬁé;JWCbOl/ﬁdﬁéewomf(ﬁﬁ@t,mdéNOWé&)s cells
exposed to slightly sub-lethal concentrations of a
chenot herapeutic agent will very often devel op

r@pi st anggy 4di-Betpiased dagenduld adudlly kill eanoért eils selectwely, with a
cross-resi stance to several .other anti neogl ast

atjida thergpeulip mdex Feﬂjltlvlqméts toxgihntonards ooy %}amﬁﬁllé It would also
etfe{a?rﬁ?scéfﬁeécyt ggﬁltsfﬁﬁﬁgﬂaﬂf cdIROR)eBBERY él%ﬁm%&@ 8kposure to the drug.

pro rative disorders. St rat egi es Tor enh anc:| ngl
tUneforpeately cnasfefof tlercgurisht ehensothargpiel pjsesh syeh \pé@ﬁle Instead,
chan th ,

T e
hilighite mti;mhalrmiwbaﬂmtrtgxs a@ e nhemotﬁnapeumtalgemt Wllhlewea}p yftérsdevelop
wel | known as g can result qre 1
SFFPEBEIOHG B HHCHF SROAUES ORTLPPUaESS PRI e TP e

Lhilﬁn&tpﬁslﬁeagé}ﬁgmyml cally reI evant dose of each agent
al one.

[7] Thus, there is a need for more efficacious treatment for neoplasia and other
proliferative disorders. Strategies for enhancing the therapeutic efficacy of existing drugs
have involved changes in the schedule for their administration, and also their use in
combination with other anticancer or biochemical modulating agents. Combination
therapy is well known as a method that can result in greater efficacy and diminished side
effects relative to the use of the therapeutically relevant dose of each agent alone. In
some cases, the efficacy of the drug combination is additive (the efficacy of the

combination is approximately equal to the sum of the effects of each drug alone), but in



sonme cases, the efficacy of the drug conmbination is
additive (the efficacy of the conbination is

wa@ppsoxisgat el y equal to the sum of the effectSPOf/ER®O$005735
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drug al one), but inother cases the effect is

synergistic (the efficacy of t hé "conbi nation is

greater than_the sumof the effects _of each drug given
%fﬁé)asesrfgf] clfgshenorereisie (e edissey of e cpmbinasion jo@aFpihan the

| SR @f"tﬁé*effé&@%ﬁ@a!&h%lrﬁ%jgwéryﬂgn@nd ot her cancers. This

I nvention provides anti-cancer conbination therapies

that reduce the dosages for individual conponents

regqui red f.q r

a[ggoci at e%&\?\?vt%ﬁ tié%gﬁé(néa%%? cﬁ&%al ﬂg&f %??@%%Véﬁ q‘gatﬁl B&%Islung and

[ o‘uhere:aﬁctansg 'lthlinaim@ﬁwml prroméd:smm ceineeri qwémﬂatmn thlzesmes thetireduce the
rein s. new drug conbi hods for
TS PG b et g 1ot e BPeh otV stigesine e offects

Qishfiat€@RaBesch W‘ﬂe@faﬂtﬁﬁuﬂ%ﬂﬂﬂe@h& Blkrapbgtic value. The

present invention_ provides a nethod for manufacturing

dnyion slegsatbe AersHoRIgVidss new deig Gonbivations. amd mqimﬂssfor using drug
GFR ki nase

% I bi ?%?gln Qg%%cﬁe?ggfﬁggg{kégﬁg{edﬁe%%efer ably, the
conbl nation of a therapeutically effective anmount of

Rﬂ@a !E ' N d gentitabine is intended

i atient simultaneously or

sequentially, with or wi thout additional agents or
treatnents such as other anti-cancer drugs or

Bf 2 LG ARl e, LOMGAY OBl B0, B8 2IRARARR:

BfeRdéd foa sreatingtutmiotoor tmmdrsgaatasth@b,l cﬂmracmnizadlai thetman BGFR kinase

conbi nation w.t har tical tabl
R e L e R e S
| FRichid 8ol 2 Eﬂ}m@km@dnmmt&r At degicREbiBisSintended for
invention is the conmpound erlotinib HO (also known

PepdBivEeten tp themtient pruttmeonslygr éfunPﬁl_alb’l Wik Withppt additional
@&)gﬂ%or @reacfﬁfeh& Led B ﬁﬁ’:h@xsa{m &‘ﬂ@&%ﬂﬁ% 'rQ&lﬁt Vkrahl e

ependent asma concentrations
Correl ati on between tunor drug concentratl ons and

I dr. oncentrations. re. .
O 0E e S RSB es o W G BrAI Snog ol e is comprisea
Zﬂ’ ad, EGEIOkﬁhaQ&Y inhtoPamgdaaeifabme Lomhbiayisn i ¥oralsiyatidh with a
st tunmpr inplant, blood (fromthe retro-orbital
ﬁ HegceHiep lﬁ’Lﬁ%‘?’P blHEATEE - wer e col | ected at 1 and
6hours post dosing. Concentrations of erloti n| b wer e
det erm ned using LC-MS/ M5. Val ues are neans n=3.

[[18] b grafered exappieef andf GER kétdshinhutytor thed nan hfmﬁed in practicing
\ifdls lfﬁ%n'tlgn 480 gorhlg'&ncd‘ erlotinib HCI (also known as Tarceva™).

BRIEF DESCRIPTION OF THE FIGURES

[12] Figure 1: Erlotinib plasma concentrations over time (A) Dose-dependent
plasma concentrations (B) Correlation between tumor drug concentrations and
plasma drug concentrations. Tumor-bearing mice were given daily oral doses of
erlotinib at 0, 6.3, 12.5, 25.0, 100.0 or 150.0 mg/kg for 21 days. On day 28 post tumor

implant, blood.(from the retro-orbital sinus) and tumor samples were collected at 1 and 6



xenograft nodel. Mce were inplanted with H460a NSCLC
cells. Wen pal pable tunors were established, aninals

waweoos/11mston zed such that each group had a neBECIT/EP2005/005735
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starting tunor volunme of 100-150 mMB. M ce were given

daily oral doses of erlotinib a~0, 6.3, 12.5, 25 or
for 1 days. Tunpr. size s nmeasured_3

0H§§’°6te Shikee k- ODCEATG %nsaf? eeﬂt‘?%’i?swefﬁ gigrmme }ISIPg Glr¥SEMS.

liﬁafheégtar@ﬁle@ﬁg:ggbnhbg, and gentitabine alone and in

combi nati on on méan tumor volume in the H460a NSCLC

xenograft nodel. Mce were inplanted with H460a NSCLC

cells. Wien pal pabl e tunors were established, aninals

T I andgpineer EYeel of Mmﬁam xﬁéﬁpﬁuﬂﬁdv@uﬁi%aﬂ H460a NSCLC
starting tunor volune of 100-

t&eeagreét mdelzl\@cwy@ 1wn3mt€\¢ew|ﬂtﬂé6%N §CL@rqeéits ] Winbn palpable
%ggﬁfsh%goanﬂgélg Q/egearéndémﬁed gﬁac'ﬁcch&taegblg Eroﬁ{a gg@ a mean

g every ays, or erlotin
WW@ mawrmhmeg@ﬂtﬂ%biﬂ men aMI%Nm/gn@neladyprﬂ ddw,ssof erlotinib at

BT 12 52 PR B 6 P P i P g St i er weeke

Oedledstaabieensghen® and in conbi nation on nmean tunor
volunme in the A549 NSCLC xenograft nodel. Mce were
inplanted with A549 NSCLC cel | s. Wen pal pabl e tunors

Weie est bR dirrdP b BIStNB % d'RAHAEIbAfehISHCInd Hxaéombmatmn
each group had a nean st artllgg%tum)r vol une of 100-

remgmean tunerydumedathe/HH60a NSCIdayenagraft medal.dVise w:ﬁre lmplanted

i hof-I4 abN§bEﬁeceﬁ§ \g’ﬁ%\-gﬁaléa%%zgﬂ{&? ?eyesta'bh d, animals Jyere

gentitabi ne al one at g every days
eraﬂxd:drmsndnsuah tHA%P eanady grgmmmd anmtdn gammgttmbomeolame Bﬁ 1@03415@ mm’.

Xve%ﬁ'ﬁ%gd éq?"%g Z[ﬁ ﬁf\éﬁslenﬁn%gj:rﬁ(g ?Ifgn% at 2 (i)r 100 mg/kg/day,

1@8 b@nsitdbih U162 RGO i130 eiofieh Sfel 0l ld@ysb or éMlotHes h1OPSig/kg/day with
skin sanples were fixed in 10% buffered formalin,

aepwiddne pd preaeiavary S&usi Breer ke W amrusdal fags pareveek.
f\ﬁ%ﬁ&/a%(}ﬂe £ ﬁnijo eosin. In mce given erlotinib at 100

day of 2 1 days, skin lesions were grossly
characterlsed as reddened and flaky. Histol ogically

| esi rmde 1e
I er mait B RGeSt lodhab R eppfin S BRY Gl hoppination
Qﬁl?heimﬁnﬁor ﬂﬂdﬂeﬁﬁ ithé A849 NSCIIC ﬂ’a&?]grylftaﬁodei Mlce were implanted
In ells e derms. The
tw%g%%ﬁr@c eHills W&a ngﬁ? W%%ﬁweﬁ%%%aﬁﬁsﬁ%ff ﬁ»"élma??[ e
b s suEH Ha0 BA I B85 FRNE, Bbad ﬁ%ﬂg M6 OFIEHL 69'100—150 mm?.
staining of NSCLC in xenograft node Sections of

tiee meere rreatethiae 1 iiarewith wehlgkaomb@rlcft@nb glege at 25 or 100 mg/kg/day,
i.p. gemcitabine alone at 30 or 120 mg/kg every 3 days, or erlotinib at 25 mg/kg/day with

gemcitabine at 30 mg/kg every 3 days. Tumor size was measured 3 times per week.

Values are means, n=10.

[16] Figure 5: Skin lesions in mice administered erlotinib. At necropsy, skin
samples were fixed in 10% buffered formalin, embedded in paraffin, sectioned at S5y and
stained with haematoxylin and eosin. In mice given erlotinib at 100 mg/kg/day for 21
days, skin lesions were grossly characterised as reddened and flaky. Histologically the
lesions consisted of diffuse, mild to moderate epidermal acanthosis, epidermal
hyperkeratosis, focal escharosis, and inﬁltre?;ion of mostly acute inflammatory cells in the

dermis. The lesions were transient and dissipated with continued treatment.



antigen Ki67 to detect cell proliferation in contro
mce (A) and mce treated with erlotinib at 100

worguokgimdsy for 2 1 days (B). Dark areas represkCit/ER065005735
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staining indicative of proliferative activity. BRI EF
DESCRI PTI ON OF THE TABLES [18]'@able 1: Singl e-dose
phar macoki netics of erlotinib 20 and 100ng/ kg in
non-tumour bearing fermale nu/nu athymc mce. [19]

Ig le 2: l}ﬂvgglewphto@&xﬁfc n?%pﬁ?éﬁrﬂl%%ﬁéﬁﬁﬁﬁheﬂn&al stajning of

-tuno earing ath nude mce treated f
@é@@LCnn aynomftqnnms @msmfltmo@iromgudmmwm sfaprgy for the
n
BB § SRS e Mo RBr S I bl P s 0 e SRRE iy
Cealbﬁﬁib -t 408 nfpgk g édyl B)r 25 deys (8. Dakantas otpregent Ki67 staining indicative
proliferation, .immortality, metastatic potential,
%ﬁrﬂlfﬁanWﬁcﬁ’ﬁ@ proliferation rate, and certain
characteristic norphol ogi cal features. O ten, cancer
cells will be in the formof a tunor, but such cells
may exist alone within an animal, or may circulate in

%ﬁﬁ%%l%%@tcel | s, such as
ell growh", as used

herein, unless otherwi se indicated, refers to cel |

ndent of Qr e 0
gﬁ‘anl SE@atb(leef émg cdase p aggﬁforala{le cl'?hqf%glt%lhg% 1 2H;]d 100mg/kg in
ImLuﬂmﬁmraigrtemw n@hewthymic:micd) tunor cells
(tunors) that proliferate by expressing a nutated
tyrosi ne ki nase or overexpression of a receptor

LQIgPS' ne ﬂﬂ@?%a&%ﬁuﬁ%l&ﬂteﬂﬂﬁsgﬁédemt i @bh-Suffour bearing

er proliferative diseases in which aberrant
tathpmiceadd micedreated {atidodnys€etd)s; (4) any tunors that
proliferate by receptor tyrosine k| nases; (5) any
tunors that proliferate by aberrant serine/threonine
ki nase activation; and (6) benign and malignant cells

ﬁiﬁéﬂfbfléﬁbcﬁﬁi’%\ffoﬂfﬁ@ AR 752 he

NTTTAAo © valil Ul

term"treating" as used herein, unless otherw se
|nd|cated nmeans reversing,. aIIeV|at|ng, |nh|b|t g

81 pr ogrEsdern "cageer) iy arimabreles e Pﬁ%???‘?ea‘?flcﬁ Igpossessing
&%MC?&E‘I@E&’S’ tyfulagl SNt Qsid ! rsssuch ‘dE‘Hﬁcdﬁ%’oﬂé& Bfierai®dn,
ot her cancef-causing or neoplastic cells in a patient.
Tinendréality,’ mathtmwe'ntxah ryseé grd’?@h@ndi proliferetien mit @pdiceréain
I ndi Cget egc £ e a(f tf : ngé“aﬁ;e% ce{nc?raée'llg Gl [b% h-gt}gmgn of a tumor,
El:liimsucﬂﬂceﬂl@ mafycﬁxlst alone within an ammal or may 01rcu1ate in the blood stream as

independent cells, such as leukemic cells.

[21] "Abnormal cell growth", as used herein, unless otherwise indicated, refers to
cell growth that is independent of normal regulatory mechanisms (e.g., loss of contact
inhibition). This includes the abnormal growth of: (1) tumor cells (tumors) that
proliferate by expressing a mutated tyrosine kinase or overexpression of a receptor
tyrosihe kinase; (2) benign and malignant cells of other proliferative diseases in which
aberrant tyrosine kinase activation occurs; (4) any tumors that proliferate by receptor
tyrosine kinases; (5) any tumors that proliferate by aberrant serine/threonine kinase
activation; and (6) benign and malignant cells of other proliferative diseases in which

aberrant serine/threonine kinase activation occurs.



exanpl e, cancer refers to a procedure or course of
action that is designed to reduce or elimnate the

wovbar788f cancer cells in an animal , or to al PEWERL005/005735
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the synptons of a cancer. "A nethod of treating"

cancer or anot her prollferatlve7d|sorder does not
necessarily nean that the cancer cells_ or other

d?8br der Thieltprm ['trpating't as used &prein Haleatothervdse inAicaisdpesns
O%V%g%lk alﬁglaﬂbgqﬁﬂgﬁmgtﬁe rogt s% ?18})){ g@eﬁ ﬁ'%“ fgtgerrpgftla ly or
i confraettly, ﬂne gmm\qum@ts, moe metaxtases, ho dthef canceratdusigg or

cancer .w || ven.wth a | I: K

KA R A b P v R

anlicamll adfesdforthy adt o€ xpgtigancy of an aninmal, is

neverthel ess deemed an overal | beneficial course of

action [24] The term "therapeutically effective

‘1@@? ?Hé Pl?ragr@'mﬁéthgdl BPttARE" ¥ did eqlivaiédt, whéh applied to, for

0gi ca medi cal response of a tissue, system

afmamlle oanderrediers thaproceduse phepusen efifctipy thakis designed to reduce or
searc viet r

RARE IR SIS LOREL A T 95 Bl Y Sipps ot

negteare micthadedfateatng "acahbe mnothe(cpmhfel‘aglwfdla)rder does not

medi cangnt fo e in the indjcation as

e Ao RG PP GF OER PP VP et pliminated, that
NBE ABIBECSE ceB§ oL ABGEEr \k/ﬂl ﬁf«‘ﬂl@f 8k redbioed, to@ﬂmt ﬂ&i s@rh@ﬁorhs)of a cancer
the so-called "Sw ss-type | ai_ m f or nat

i erciteertdispndes et inifedd, bq aélﬂvmtwe Qfiepng mﬁeﬁ&é érﬁﬁﬁ%%nger will be
%Dfo‘f'{neg ?V%H@E lIJO\g gl%wlgﬁo@%tf 'sﬁ(&e?s‘m%hwm’g?{r‘ecn t‘h@ @nedlcal history

ompound or ~conbi nati on
wirld estimiatsidtsutireal bxpﬂctvgucy af amanimal |1$:a¢verﬂslslpsmi¢emﬂ ag overall

ste ni mal or human that is being sought
b@e ﬁ‘éla}%%‘é%i’r?ﬁsﬁ veterlnarlan nmedi cal doctor or
other clinician. [27] The data presented in the

Exanpl h I te t " .
S ot HR (SHR e ORI e FIE pgotln THeRA RPRBQtion that will

| ORiOhE Bfolcbg?%a‘? bf %Hic&leregﬁnsé bEAL 8 syeer aiiae 66human that is
cancers as col orectal cancer. cordingly, .the

pbasg mughhbseﬂlelrmamherv veternariaremedigak dﬂctqm & eipiciag-
a nedi canent intended for treating tunors or tunor[ 28]
net astases in a patient, characterized in that a

t {281 apeut Tieadety “efeflodtformamnbetnting & nwdidBERR "kichtes do the

I nh| o tgtﬁ.{lg;ga ggﬁgﬁg%éﬁgﬁ? ? }1%;11 nat i"gﬁ%‘éﬁs epgcl;gied herein and in

aﬂiﬁl@lhl% fo@hhe@ﬂﬂ th@ofshemitatnhe@#tasss, rasu kamee ugdngrabrThe term relates to
sequenti al | g I n one enmhodi nen tunnraﬁgr t unor
Vbls

nihegetcaleds “SwishEyper eairadommas It é‘? eation speriied or

tunor netastases.. [29] Preferably, such substances

are intended for admnistration to the patient
[26] The term "therapeutically effective amount" or "effective amount" means the

amount of the subject compound or combination that will elicit the biological or medical
response of a tissue, system, animal or human that is being sought by the researcher,

veterinarian, medical doctor or other clinician.

[27] The data presented in the Examples herein below demonstrate that co-
administration of gemcitabine with an EGFR kinase inhibitor is effective for treatment of
advanced cancers, such as colorectal cancer. Accordingly, the present invention provides

a method for manufacturing a medicament intended for treating tumors or tumor



si mul taneously or sequentially. Therefore, the present
i nvention further provides a nethod for manufacturing
wa@2omedimssanent for treating tunors or tunor netBSI/AB®S;/005735
characterized in that a therapeutically effective
amount of an EGFR ki nase i nhi bifor and gentitabine
conbination is used and is intended for adm nistration
t{88k he paedtesieses imupatienbshapgtedrediadha aitheppgptically effective
aﬁﬁ;u ﬁibAnVEGFR 1aedE GhHbtorARE g@ﬁlcﬁ@:ﬁﬁe Drt¥ihatfoRtioheRdl Preferably,
enot herapeutic or anti-cancer agents, or conpounds
tshalt ccunbuaam@ isheterdedddot sdroihisgnatibn aagtdan patient eimisiadequsly or
S _invention
SERsP Y JF ofF BBt 1 Sputir b e eieh D treated are
5  aginétdal tomotsosiombmetabiatesenhance the effects of such
agents, include, for exanple: alkylating agents or
agents with an al kyl ating action, such as

‘{T(Z:ﬂ ophospbRALKE sL&Rl: Qﬁbsﬁn&s afey fn@éﬁ@@& f&r)adnﬂthkt@it%ﬂbb' #He patient
L: e.g. |eukéran(r) cisplatin (G sP;

mravhtmp@&ly pr srgyentt %bergforwlueepram Jventis1 %ﬁhpramowdes a
E}ér‘éé*%‘c’?fdﬁi’}?ag(&yci atsﬁl&g&%rﬁéﬂtf&&r&tm% bdefibd bk Eﬂx?%%{ﬂt&%s,

-neta
10 suhaﬂac‘&mzﬂbinl’thmrmmtapel(tmm pffedtnzpcamodat ¢\ HGEFR &imgse inhibitor and

d th ' .
eREH b M St RO BI 35 BB Ben
C‘sﬁﬁﬁl@dﬂe@@dlﬁ er §uentilyoPR{eribly, idadaiidazédeor (n@)-ﬂa Gjher aytdtoxic,
the like; antibiotics, such as actin §ﬁ¥0|n

d@ﬁ@pﬁ@ra@wﬁq PIaRL-GANGET agARS HFOPMOFNYS thatanhaicgshe shfects of such
%%%Fgﬁ%%k@) bl eonycin, mthramycin and the |ike;

al’kal o1 ds, such as vinca al kal oi ds such as vincristine

15 (VCR) vi nbl astine, and the |ike; and other antitunor
r

B et B LT Pl R Pl e, chemotherapenti
Qr laﬁﬁaﬂﬂctdr agerds 0% goinpasndd ebea rrhdnas dree{feDEX{ sectgagents, include, for
decad and corticosteroids, such as. redﬁlsone

ﬁ% 2Hns PR AREsPEIT Y QLalkyREnkIdoBySHeR &
at%ra) hésph gmii%ﬂ’]tﬁt}( RG. SPBYAES %H%Fhrﬁﬁlcﬁf(gﬂ![ﬁggnﬁﬁﬁeran®) cisplatin
Ieucovorln folinic acid an other folic aci

20 J6isR & plebinolgbusilfan (g2, mairar®s mehtialaanepmagdn GCNU),
asgg%t{og%)éo&w &%t@?'fqﬁ’h% aﬁﬁ?ﬁ{e @f Iﬁ[&tlﬁl(tb&?fanggaﬁ@ﬁietﬁk@nﬂu -metabolites,

ar ni cti nonycin

rmclln hsnmethloam(ate (Mﬂ'lXt)r Qigmmdn(éﬁPd o0d.g. wpesd®y ZGGtDBmaptopurlne (6MP),

hosﬁ? ?t’?l;(% t 3 i n%%(qCﬁN époPIéacg)fg) rF%B capec:1 albpn%
({@ @W?&@){ )iéca(r‘tli!fgz?iéﬁ(DlﬂgZ), lﬁﬁd It(HIS limlgtim?tlcépmh ax attinomycin D,
axotere(r a sl eykli n, carbaopl atin
25 c<10§am il &Xgaﬁﬁt gD bngrab%%mr(gwwsm bleomyein,
10nibv AN eMYand tﬁé fﬂ}(é AR, Bed 1R Vis¥3Maloifis QieHIak thﬁﬁstme (VCR),

fl udar abi ne, fam de, ‘idarubicin, nesna, interferon
ampiﬂastm:em@rthe ilbh adother pittitoren Egs suahmsareliarel (c.g. taxol®) and

lp%H@tra%li &ﬁvaﬁ%@?ﬁﬁ% %%ostaﬁ‘ce LQQ@, gﬂrcocorticoids such as dexamethasone

(DEX; e.g. decadron®) and corticosteroids such as prednisone, nucleoside enzyme

30 inhibitors such as hydroxyurea, amino acid depleting enzymes such as asparaginase,
leucovorin, folinic acid and other folic acid derivatives, and similar, diverse antitumor
agents. The following agents may also be used as additional agents: arnifostine (e.g.

ethyol®), dactinomycin, mechlorethamine (nitrogen mustard), streptozocin,

cyclophosphamide, lornustine (CCNU), doxorubicin lipo (e.g. doxil®), daunorubicin lipo

35 (e.g- daunoxome®), procarbazine, mitomycin, docetaxel (e.g. taxotere®), aldesleukin,



mer capt opurine, plicanycin, mtotane, pegaspargase,
pent ostatin, pipobroman, plicanycin, tanoxifen,

W@ e(miS/po's'de, t est ol act one, thi oguani ne, thi ot ep&l/EP2005/005735
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uraci |l nustard, vinorelbine, chloranbucil. [31] Also
nore preferred is a nmethod for- ﬂanufacturlng a
medi canent for treating tunors or tunor netastases,

cchdmlﬂt@r ¢lzérdbmm cepgtotecim &Pébbhéltln@twayl),ekorl@cirme7 -ethyl-
e
co “rniwLIl s us }glrpﬁ% Fg@%}nl? ggoé?a?%flg’ggyuhil%s %getsn% interferon

tadpHal) mtﬁﬁarombetasmmmanﬁqqutem lsepotde,iraddeytrolyinelpbiian,

in addition, one anti - hor nonal N

B i eI ol e ART- R PRy Eman.

| piichmgein, Agiokifah, tOipSIAY, h@tdl&‘ct@{egﬂib afineP@StésH, Gracil mustard,
conpounds t hat act to regul ate or i bit hornone
aERereRings chlgrasphacil {32] Anti hor m)nal agent s incl ude,

for exanple: steroid receptor antagonists,

antiestrogens such as tamoxifen, ral oxn‘ene aromat ase
i[Ah] bi t i riglsaBYe prefateeddh e sethsidifer manefretusisg 2 medicament for treating

' n h' b' t %%1%05_@%??%8%8&%&%&68 ?rptha{ : {h%éelpeﬁpceaﬂ effljlegtlve amount of an

onapristone o1 ent
(H}ER kirase Bihibifor hnd gaﬂtltabamdro&gﬁmmmaus:hseﬂanﬂhmmﬂﬂdd@ for
ni | utam de, lE,%calutamd roli oser el

aarﬁlﬁuﬁlﬁg?thoélct@ § %16P981§‘8 é]betogglﬁgr §%ﬂupgt1a TEAp 10 acﬂhtlon one or

dgbie\aatilnoesioRd] agims e UsB& ANRKE herdED me%ﬁn agnetd- ﬁérmonal agent”
ant;aonl sts of glycoprotein hor nones such as follicle

sin¢ldesataurgl Aoy AbAGe PIRERip,or PRtdis ermpouRds Hat Ag th seawie or inhibit
tféﬁ'fﬁme 08l dtGinBlZi ng hormone (LH) and LHRH

eut el ni zi ng hornone-rel easi ng hornone); the LHRH
agonist goserelin acetate, comrercially avail abl e as

éggfgﬁf‘g A%Ht Asntﬂ&g %gg:e}} %ﬁ &]’?eh%%) EI;?H gnt 6%0 nd[:%%?%?}] antagonists, anti-
%sﬁbgcﬁfs @u@r phempkidtn Rylbxidere3aroytatadé mhht)lt@g a(rphddzolsother

WP‘P“@W@W@%’F‘B&% §Phyropyamoxifen. (tHoFizne drsarifeas. hon 1 1018
| ()h%}ﬂhstbné %H&: YdreIHﬁ“ene( (1: 'Fﬁ%e@ﬁéh@t) rb)hltllaﬂdré g68Y buchles Fﬂ'u@iriuﬁ@

. de(r), erono H “ant agoni st
gahutarreudcxm letta@acte,, Ierupwlglteeaﬂ@ g§>a¢rehmtand@haﬂwéh@cally acceptable

g%f%r&gfsﬁ g:/r?\ga\%/ﬁf@% Sszfngp gac e%f%?fs{s%nd&?%ﬁﬁ%gmsts of glycoprotein
(hwmbn@/s)mh thfolhda stimnlatidg horamtnie (BRH), shygoid dtinhid atirgehormone

p@ré% Hﬁﬁﬁa B (D ahd FHHLDERPRALS hermone-reteasing

Fbﬁh@t é@%éﬁh}l acdtite, din&RI9iadallable as Zoladex®
ant I - andr ogen ni [ utam

(@xsgaameé@)h the-THRH.- aﬁratgpalseD(qlammqr@é@ dhideklt3-@-vaphthalenyl)-D-
fu1£ N&b - éhégﬁiﬂmwg S EAARD- ALag-1dtayeNs-@nd

ant gonl St st erm Sssi ve
pyridinylcarbonyl)-L- 1ysyl-N6-(3-pyr1d1nylcarb0nyl) D-lysyl-L-leucyl-N6- (1-

methylethyl)-L-lysyl -L-proline (e.g Antide®, Ares-Serono); the LHRH antagonist

ganirelix acetate; the steroidal anti-androgens cyproterone acetate (CPA) and megestrol
acetate, commercially available as Megace® (Bristol-Myers Oncology); the nonsteroidal
anti-androgen flutamide (2-methyl-N-[4, 20-nitro-3-(trifluoromethyl)
phenylpropanamide), commercially available as Eulexin® (Schering Corp.); the non-
steroidal anti-androgen nilutamide, (5,5-dimethyl-3-[4-nitro-3-(trifluoromethyl-4’-
nitrophenyl)-4,4-dimethyl-imidazolidine-dione); and antagonists for other non-
permissive receptors, such as antagonists for RAR, RXR, TR, VDR, and the like.



receptors, such as antagonists for RAR, RXR, TR, VDR
and the |like.[33] The use of the cytotoxic and ot her

W@piosaeis8er agents descri bed above in chenpt hePEPEPL00#005735
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reginmens is generally well characterized in the cancer
therapy arts, and their use herli-n falls under the

sanme consi derations for_nnnitorin% t ol erance_ and .
dBtkct i vahedse ghirercyioteanerbotherrpliganrehrasntsAesepbed above in

rc%%gﬁxg%gﬁtg@%%?ﬁ%s iy\%éﬂ%ra‘iw?l C | WREAFBRE $n thEbncer therapy arts, and

exanp sages o he cytotoxic agents
rthgir userherele faisdindgr thp eame benspleritions for menitogingdolewsinke and

r nse det.erm ned. by usi.n I St I .

RERR STr M TG AR Rt oA RodE s some

?jgg?ﬁt']l'em'§ Q?ﬂ)lr bi(ijlarh}kle, tab Sftﬂ@l&lo@égfeadﬁtﬂeio@fméxioagaﬁs agenhy. depending
i ca sages.of an effective cytotaxi c .agent

iR R B el DRSS T Ao Qe Bpethods.

ache 1B fhel BEASALBIhe¥dibdRdd ¥binp el &S BRASRINOlset 88 BRIHSEnce of
in ani mal nodels, can be reduced by up to about one

addéionglf othergpgenidde concentration or anmount. Thus, the
actual dosage will depend upon the judgnment of the
physi cian, the condition of the patient, and the
gBiEct i vengiml dbsagbeoft dneaffepeve ¢ytotneictagentivas bd im thetrhmeges

TR Ee R e TP Lt sotnd vk RS e Fpprsengr
Elg%&@é‘sfﬁ aflse hvRid]s| Sart hraredyied Op rupab abaniofdbrded dehmgnitude

In the context of this jnventiqgn, of the abav
FOBPTBHEN ObRRENTC R &@ia&‘fua{:%ﬁ%ft WQF%?P@H@ spon,fhe Judgment of the

%ﬁ%ﬂcﬂe BHGRLS of 1R peREMOMHAIE. Sirsdtivahdss oM therapeutic method
arbop f d 36] Al

atin are preferred.” [ 36] Al'so nore preferred is
sbased bothefiovitrranesicmsivandss gf thempsigiary eeliired matigeant iceldp or

t,unor s, or . L unor ast I [ .
RGPS} Q0L ARG B0 AP hRl imal models
i nhi bi tor and gentitabine conbination is used and is

i ntended foy admnistration.to e patient. .
JBHEI T andaats SPrbrteb o Palanyof R eb e A HioRake hprsytotoric,
MR nkheiByefti@ BYARREARS hentd WAL Bbipsende&plisiatind [c@rbbplatin are
Anti - angi ogeni c agents I nclude, for exanple: VEGFR

iphiepiedor s, such as SU- 5416 and SU- 6668 (Sugen Inc

of South San Francisco, Calif, USA), or as described

in, for exanple International Application Nos. WO

9B6R 4440, ANMDnE8¢ fRES0:d iNDneBi@llel B1anvaciaging a4palicapent fo treating

98/ 50356, WD 99/ 1034 97,3285 WD 97/.2259

TSRS BT 61 16 05 LY G5 gatpglte amount ofan

aPAFR kasPailsbitor Nas gerbeitddnelcbbifmtBabs 054d,an8 i Bi2end83 for

5, 834,504 and, 6, 235, 764; VEGE inhibitor§ s*ﬁh.as ...
administration to the patient simultaneously or sequentially, wherein in addition, one or

more angiogenesis inhibitors are used.

[37] Anti-angiogenic agents include, for example: VEGFR inhibitors, such as SU-
5416 and SU-6668 (Sugen Inc. of South San Francisco, Calif., USA), or as described in,
for example International Application Nos. WO 99/24440, WO‘99/62890, WO 95/21613,
WO 99/61422, WO 98/50356, WO 99/10349, WO 97/32856, WO 97/22596, WO
98/54093, WO 98/02438, WO 99/16755, and WO 98/02437, and U.S. Patent Nos.
5,883,113, 5,886,020, 5,792,783, 5,834,504 and 6,235,764; VEGF inhibitors such as
IM862 (Cytran Inc. of Kirkland, Wash., USA); angiozyme, a synthetic ribozyme from
Ribozyme (Boulder, Colo.); and antibodies to VEGF, such as bevacizumab



| MB62 (Cytran Inc. of Kirkland, Wash., USA);
angi ozyne, a synthetic ribozyne from R bozyne

w@ Bwalidss7 Col 0.); and anti bodies to VEGF, sucPCHEP2005/005735
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bevaci zumab(e. g. Avastin(tm), Cenentech, South San
Franci sco, CA), a reconbinant -Hdrani zed anti body to
VEGF, integrin receptor antagonists and integrin
aimgagmﬂtmi"%, GengotechsSauth SarbBrangibeoa fd\)ad b ombinagt hymanized

bt 4
AR PEGE AR o anfiEbANTabd HieddMhudohitiuch as 0 oy,
?Mbﬁalﬁipﬁﬁ& frﬂtt]c(grﬂnsgrm[;ﬂsﬂlls@pes"ﬂlelboﬂ Ie%s cx(lmgﬁy’i\(li;:\(ﬂ\é&ilﬁww) or the anti-
actqQrs such as a .. al.ent S
PiGigh mEbocies fush 38 fot Srgypledh i wer e RN Ee A ASHTS A E
ViREaRDY; -Tao(t@fs @uclkds' P8l &pha AJ.SkPdtaraNos>41330191| 2,503, O§5 and
(OReilly S. et al. (1994) Cell 79:315- 328 Cao

#1231 llm@ngyostagmcwd plaserogen fragmonts {e- gdamele tﬁ@k@@glaﬁ kringle 1-

Oﬁgﬁ}ﬁu& MBFA%%I %9@3@?127192%1323“2(%@8%& gﬁ@%ﬂ ?M Chem. 271

I2r§)t46 i 4@8467) iizzlo ePak é}ﬁ97}PlILtBIDh ﬂhlemn 2R22988- @?BQBS%GQStatm (O'Reilly,

USRI L %gg%ﬁ%{ AfrSonbr P tlgoﬂlcatlo%(p WO 97/15666);

RhAsBoIsE RN EESR-V,Haziet) (DN aser. Olphi ldletid@ist. 3U7f9abglphaslet factor 4
rece)pt or antagoni sts; hep arlgﬁ.g E}g}gl [1in analo

SBER); plasmimesn 69bvalorfupkiRass ﬁ?rémlrﬁ 3 T5GEptor antag nists;
Q:{b?h 'f&xne?élﬁfnoin@ﬁ) s B saNP2 901 ; Shfamih lakd @ul@ﬂﬁ’n analogs;

1 anta oni st s; antl-anglogene3|s agents such as
Mvgloztmmtermds PECH) antagosistse Asleang) fltr hantpgandits; aah@ngiogenesis

s ST R RSN A UL s BN B
dastellogretleriase 9 nimbibitats Enahpll@abémsteﬁi?unhﬂtnn atetalvpNasinasa@nhibitors
357 SRS PIERAROE I PYBI BB PO b 305k, RS 27583, WO

W/@%@iWU‘QB%WWSSWQQQ/W@WM%@ etey) 99/66768 avio 98/30566,
WD 99/ 07675, Eur o%ean Pat ent Publication Nos.

75O FYBI71D, 5652 985391 & FEOPRES 2888 (WEB39/2966 7, @@g\(o %9/07675

5l D48 1 THELEES g o

AficalREadn PathittubbicationrNo. 99622614 had Ut wetent Nos.&,%63,949 and

ALY R AR g0 LR LSBT oo

tativ/ g indiiBieng VEVIPI 1x Mt phdfeped) e thasathat(seleetivalvibibit MMP-2
MVP-3, MVP-4, MP-5, -6, .MVP-7, MVP-8, - |
LMVl dioter myix Tposa TN gsondh & MMP-1, MMP-3,

PURERn! REP-S, MBI RAVIPOT, MIBIRLS, ACKAPL | 0) SMRIPYEL INRIPETH, and MMP-
for treating tunors or tunor netastases, characterized

i¥)that a therapeutically effective amount of an EGFR

ki nase i nhibitor and gentitabi ne conbination is used

and is intended for

[38] 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 gemcitabine combination is used and is intended for
administration to the patient simultaneously or sequentially, wherein in addition, one or

more tumor cell pro-apoptotic or apoptosis-stimulating agents are used.

[39] 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 gemcitabine combination is used and is intended for



adm nistration to the patient sinultaneously or
sequentially, wherein in addition, one or nore tunor

W@ e005/1p1887 apopt ot i ¢ or apopt osi s-stinul ati ng aPENEBR2085/@5735
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used. [39] Also nore preferred is a nethod for

manuf act uri ng a nedi canent for- ¥reating tunmors or

tunor netastases, characterized in that a o o
taderriaip@@tiq'mta|th§¢p@fené@mult@n@ﬁﬁiurw sesfucatial BomReksih Esaldition, one or
'n ination is used and is

]%F d%%f?ora %ﬁ%ﬁ%%%ﬂbggﬁggggthe pati ent

simul t aneously or sequentially, wherein in addition,

o[ga or. g%gmﬁ:f% g‘:{ﬂ'ﬁé{“? H‘iﬂ% C}:Fi 1&: 8? 0bI Lo Z% erk?e%#receptor inhibitors,

es)&amé Sigafiic MR e S 26E BE Aftibobial Eat Bing,to SeCdbBS rkfidhi f6r example,
nmol ecul es or _anti bodies that bind to the erbB2

reasBiprmeb (¢-srHagenin®); inbibitors of Ategs nretel tyrosine-kinases, e.g. imitinib
:@ lgg g{?é&@i@% }as ﬁlﬂfﬂit@fst {%rf%ﬂ?l,fntdi’% r}\ﬁEKﬂhﬁfﬁoﬁbﬁ mTOR inhibitors; cyclin

ases, e.qg. tini . GeeVec(r)); ras
| dﬂparmimbm,asenahlbntmg plromn kinapd K 1mh1h1|t¢m;t andF Diatdrhibitors (see

BB RSB R RARES Nendf BRI DR 2:92-313 for

E&@@ﬂﬁmonbf s&fﬁialﬁﬁuﬁmleb loé such. idhib{t@R0a)d thieik usan%mcaﬂnag; for the
Di scover¥ -313, for a description of several

SXRHPPUS SFn“se ch inhibitors, and their use in clinical
trials for the treatnment of cancer). [41] ErbB2

receptor inhibitors include, for exanple: ErbB2

rléékpt or ErhBRiBpecptos inkibisars insludgy fog example Frbls regqnterdpbitors,
u%ﬂ as W%@b%({vlﬁ%ﬁ W%?gbrtﬁé p&z Crg?lg% &ﬁ% ZHolRE %ﬁ%q?(a Al -209

ar maceuti c Tex.
e(mhaﬁex PHzina¢eamtisals iroh oA §he Wasdladds dieikh @8 A)n and erbB2 inhibitors such

RIS S S0 gygss wo

V@/@ﬁﬁl%f‘@ 98/@!4*37()\7@0 PAFH0, ANASVOBBW7458hd U.S. Patent Nos.
and 6,541, 481. [42] Al'so nore

p$ §$7eﬁ&eé &73 3:9%@%%649 #d ALkt uring a nedi cament

for treating tunors or tunor netastases, characterized
in that a therapeutically effective amount of an EGFR
k[|4r3hse i hisbimase prafeiresdne imeiindier swablagaring s mediepmeat for treating

e
aEGERtknnas tifR2bisortan & getycitabimencombinaivntie nspentliic wltdnded for

active fragne t t hereof .is used 3] ..Al so.nor.e.

p'«}émawrrafaoq o the RRH9Rh EPlPISALRYIL S sﬁﬂ@ﬁya WhEERITE hefgtion, an anti-
fOERD 886 Y Driad TRRSmOtheldpeBlically aast G et Aredtietdeded

in that a therapeutically effective amount of an EGFR

ki nase inhibitor and gentitabine conbination is used

a[:agL' S | nAﬁB?&Q ?&er@é&% Q'n?efﬂ?&f foP ahﬁfa‘éﬁ?xn@%tdl&ﬁ&ament for treating

) | t aneous sequenti a erein in ad on,

omsooy or tumor metastases charactenzed in that a therapeutlcally effectwe amount of an .
EGFR kinase inhibitor and gemcitabine combination is used and is intended for
administration to the patient simultaneously or sequentially, wherein in addition, one or

more additional anti-proliferative agents are used.

[44] Additional antiproliferative agents include, for example: Inhibitors of the
enzyme farnesyl protein transferase and inhibitors of the receptor tyrosine kinase
PDGFR, including the compounds disclosed and claimed in 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



nore additional anti-proliferative agents are used.
[44] Additional antiproliferative agents include, for
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transferase and inhibitors of the receptor tyrosine

ki nase PDGFR, including the comounds discl osed and

clained in U S. patent Nos. 6,080,769, 6,194,438,

8,288 B24nd Bitgaaeal Patenihibliogin W0B46H4, 6, 150, 377,

6, 596, 735 and6, 479,513, and Internati onal Patent

Publ i cati on WD 01/40217. [45] Also nore preferred is a
mashod f klsoaivud pefarrddig aanatieai oamantfatioring headdici@nent for treating
tunors or tunor metastases, cgharacterized.i tq? t.a

tHERE R PR {psi@pese EhaTgRicTized imhabf Higrineesiellyi izgive amount of an
I DBFRI Qe #lshiQe ARl babiiditOriMuiadtioans heduhads dhded for
intended for admnistration to the patient o .
sAdminisapiépuielthe patiesbsjoaiensegusly orwpqueatidly, wheerdn i1 sldition, a

ST (RPN A5 iphorlis LU Bidiblet St WS RH GOX I inpibitors
(inclgde dlet@bb éxg.tCaldbrex'd) deddecotib, amidofesbaboxi b. [ 46]

Also nore preferred is a method for manufacturing a
medi canment for treating tunors or tunor netastases,

qrg] act erAke chordptchatedds b gdtioqefot habfytueihf @ehédieament for treating
anount of an EGFR ki nase inhibitor and gentitabjne

JBRMSTTRItPEAT Metagkases. shaagterized i Hbe thesppeuideally; edieptiyq gypount of an

'EGFR&iRRL Liftidito? LAY g&ﬁ&%&% SHor¥inRRAYE Beddhbis intdiREEFd}
in addition, a radi opharmaceutical is used. Instead of

adaiinigtrationaidi thppaticnthisisu tapeguskyror selglieniidyambgrein in addition, a

t £ M radi j . L.47 ’
PTG RSB A T Tt
tteeatrthentpaith ediatibe inag HercaaieeldbutWhien t he source is

external to the patient, the therapy is known as

external beamradiation therapy (EBRT). Wen the

qayy ce ofTHeAduRkioPPadistidnYadbaalthérextdifal Rakitemhl totthepatient being
treatnent is called br achg(hera,y BT).. Radi oactive

drastasl: Porenibesquice i exienid Exthe o lm'(@e )Fhﬁwytis powR As pgernal beam
SSUBEL AL EBTER R 0N ATCkI i, I Bheb s,
godatingr@8s calleld drachFtherapyd Bad.-Radjioactehatets don 189 in thediontext of this

123, .iodine- 13 1,.and.indium 111, Were.the, EGER. )
P equioR a8 st et 688 b AP Thot it bR BREBE BT, cesium-
a]_’Bl']i,1 hi&iwmh- ﬂ9t2£1rﬁer@di§1ﬁ-ﬂ9$ go1dl 198 @Haglie’ | cdpper-amt tbb:ﬁréﬁum—%,

w th such radioactive . so Lation thera .

i lgdlaesleéﬂaéma- B camargantrof SBhere i Eﬁgﬁ IS Uil gbcording to
Ohisl iPRREIOAR & diBEy, iPRMLpossBRto IBLAGRE a8 ody! Wik fi¢gd
results have been seen when radiation therapy has been

cefdopetens isgtepeschenot her apy. Radi ation therapy is based
on

[48] Radiation therapy is a standard treatment for controlling unresectable or
inoperable tumors and/or tumor metastases. Improved results have been seen when
radiation therapy has been combined with chemotherapy. Radiation therapy is based on
the principle that high-dose radiation delivered to a target area will result in the death of
reproductive cells in both tumor and normal tissues. The radiation dosage regimen is
generally defined in terms of radiation absorbed dose (Gy), time and fractionation, and
must be carefully defined by the oncologist. The amount of radiation a patient receives
will depend on various considerations, but the two most important are the location of the

tumor in relation to other critical structures or organs of the body, and the extent to which



the principle that high-dose radiation delivered to a
target area will result in the death of reproductive
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dosage reginmen is generally defined in terns of

radi ati on absorbed dose (Gy), ti4re and fractionati on,

and nust be carefully defined by the oncol ogist. The
adhotumtordias sprdaditA typical patrseerfitraapesit ersa patieht wadsegrdngradiation

vari ous ..considerati on the. t g t

RGPy BT BT VAR Rk SPiP ey 4 £ P R Bl R Bk 86 of
Meitteenial 0 8idra0oGynéaindsterod gaths pafierit e a bimgie, dadlgdractien of about 1.8
exte to whi cht he_tunor. has read. A typical course

59 40 G FEE o BreRa AP eGEe IBRGOTT g T ALH PAER gy ke S synergy
tRdARM o il huBfindatibR bR HatedGhig e @ ofbiation rehtehedt of the
week period, with a total dose of between 10 and 80 Gy

daventionstagd safliation; Freother weids, theinkititiorypEtuger isgowthdwtmes of the

HeefRhnplisfle s donthifMion e By RS entldhold RS EihBfled with

eibodi ment "o this 1 nvention there is syner gy en

tradiatisn,ioptibnatrwitlatddinom] ehendetherapadicwir mhti¢dmeer agents. Parameters

c inatjon. t.reatnent of the inyvention and.radi.ati

g ar S BB A bt Pl CotRB Rl AR Gyer Preas

Madhicatdn Witeosygeontss conpri si ng the conbi nati on of the

invention is enhanced when conbined with radi ati on,

optionally with additional chenotherapeutic or

eﬂﬁbf} cancexisagtgm greféor?erdqgﬁtn?e&&d)ffor afihteRkink aGh&iéMent for treating

therapies are, for exanple, contained in |nternational

Ratrent orfutor pwtastises\\Ehaagtaoed o that 4 dlergeybcaliyradtective amount of an
nred is. O is '

PSR TS S R 00 L GRIREL 1

| AntihBtratort foehapaieni sialultynefuflyatrisvqueatially twhefeiam &i@H#on, one or

ki nase i nhi bi lor %gd enti .t abi ne conbination is udsed

AT A8epts CapRPLy ok Hha PG YRR GRS SRt

simul taneously or sequentially, wherein in addition,

one or nore agents capabl e, of enhanci ng antitunor

i Fline r eApuiseapableo! gRgCInE RO IWRE AREIIES FeiprBses include, for

o Y . . e ¢ ] .
SO S DL DS CoRRROS PRk BN 5 MDY-CTLAS), and
asthétrpghssapablgof NDXEGTCALAA. Spetifte GELAdgetibediesifhabtan be used in

bl i LA4 i fi Al anty '
o BB el SRS e AT LR ae (S B2 76"
described in U S Patent No. 6,682,736. [5 1] Also
B} c Aok P GHorF BERIET T A STAT BT Ee bR By

_tfl:cla@tﬁéhia e 2de éfﬂa‘@%rcﬁu%l ByUAD fredtBlcABs 8RB GtaMBE hRtds@sek,
i

a therapeutical 'y effective anmount_of an EG-

) EGER
kéhasasterizadimbibebs therrpogéastly ehbetive et ALY BHTRkinase dnhibitor and
a e%%ifabin%tc%ﬁ%ﬁ%ﬁ()ﬁ s L?sggla{f& Fstifxf%h&é?f‘f& Qdﬁlz}ﬁstﬁ?bh €he patient
st hul taneously or sequentially In amounts that are
efifnatthneoasly@r peqandalyan aacdintsitha aroeffertive to produce an additive, or a

superadditive or synergistic antitumor effect, and that are effective at inhibiting the

growth of the tumor.

[52] The present invention further provides a method for the treatment of cancer,
comprising administering to a subject in need 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 gemcitabine.



superadditive or synergistic antitunor effect, and
that are effective at inhibiting the gromh of the

wo 0wn178862] The present invention further proRCTHER2085/005735
met hod for the treatnent of cancer, conprising
adm nistering to a subject in need of such treatnent
(i‘)e‘]an effective first amount of an EGER ki nase

bi t orThegrressniymyentionalio rrayides apetiod 4oy tBe srgptment of cancer,
m‘}ﬁt Ir a@lﬁgmgfehf)%ﬁ? %@@& bl Y& 4a%% %Qéhdﬁ&%&ﬂt(f)oit sub-therapeutic first

i ne resent invention a
mmnundeétha Ef‘el’tmma%anhlﬂ)iter ¢ntasminone pbérmeeaaténally acceptable salt

R A I R o o S

rapeutic unt” of the
5 EGFR Ki nase | nhi bitor erlotinib, or a phar maceutical ly

jg%ﬁpt abl al t 1t htgr eof ; and J1) thaera eyt |lc

nd anf ‘POTB‘# Yy Fr@FetSSIHﬂ%@n 1P%E]‘°VA |atH ei}tlcaz Gemposition
RIoB§RRIn gl MVIREER HihiBiEc? \hhd S8mBitAH ﬂwﬁ%%utlcally acceptable carrier.
conposi tion conprising an EGFR i nhibitor and

genctitabine in a pharmaceutically acceptable carrier.

0 e PR AT G PO st

10 qanioelar foowngenn samgr, Coinpasing (i) eo Effeetwfel firstt anaovmt nf amEGﬁ R kinase

etubiet B & Sodtopiish iy ponBn e TR RO e fo sffestivg sgoond

aifiint oDfergeibineadicheconiplositios oFHe Ity compeipds shaghhoeutically
conprl ses pharmaceuti cal | y acceptable carriers and /
deceieble FaRes and s o] exgideMEesent i nvention further
provides a pharmaceutical conposition, in particular
for use in cancer, conprising (i) a sub t her apeutic

15 56kt andihetpresent ineertRRuRherpsevifess Miarmaceaticaconippsition, in

art?cuﬁ)a{}% qﬁ' tcénc%l' chm%ﬁ&%g&?alsﬁb ?@e{rép ;;Hg E’?s? {nagﬂfjof the EGFR

a su herapeut
Snmdma Ghipios dr]loﬁmboﬂtt a plrminbyexmoamr acsestallh aaln’&xeeaotf; adl (Liy a sub-

ARG Bod oo et ef HiniieBne rROGIDoPtoR Apbamalygomprises

[P2BImAutiSSN R&RAYIe cdriibrsta@ Mor Bfipiems.” preferably
refers to a human in need of treatnment with an EGFR

20 ki nase inhibitor for any purpose, and nore preferably

gsPHman IgoReaty Ao BUER ndst SRIITRALS Libdpipat cancer,

precancer Us condition S|on wever, the
term"patient” can al so refer t o non- human anlnals

%gﬁ?r abl spusgﬁ'ga wch a$%a<r% By erai%ﬁg?ge fqiae]?@gé"{fw gpeed of

afeatrhént ﬂﬁﬂﬂarD}EGFR&ataﬁe fithibitol Horaumy Pbddsk i add $eore preferably a human

i.nhi b&
25 mnee

ofo such a treatment to treat cancer, or a precancerous condition or lesion.
However, the term "patient" can also refer to non-human animals, preferably mammals
such as dogs, cats, horses, cows, pigs, sheep and non-human primates, among others, that

are in need of treatment with an EGFR kinase inhibitor.

30 [59] * In a preferred embodiment, the patient is a human in need of treatment for
cancer, or a precancerous condition or lesion. The cancer is preferably any cancer
treatable, either partially or completely, by administration of an EGFR kinase inhibitor.
The cancer may be, for example, lung cancer, non small cell lung (NSCL) cancer,
bronchioloalviolar cell lung cancer, bone cancer, pancreatic cancer, skin cancer, cancer

35 of the head or neck, cutaneous or intraocular melanoma, uterine cancer, ovarian cancer,



[59] In a preferred enbodi nent, the patient is a hunman
in need of treatnent for cancer, or a precancerous
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cancer treatable, either partially or conpletely, by

admi ni stration of an EGFR ki nas®-i nhi bitor. The cancer

may be, for exanple, lung cancer, non small cell |ung
cegsdicpnecancaaeer Aitohenil 5328, vioglagh cencer, gasfrg caraseeplon cancer,
%g&gh&ﬁ@&eﬁteriﬂégﬁc AlchGi SRS the iflo iaﬁ"if‘t‘?e%f car{iﬁ&ﬁ& bf #e

the head or neck, taneous or 1 ntraocular” nmel'anoma,
ehdometeiugy naremonaverthacergiancacinpme tod thecamgar carcianme of the vulva,

e, ahal region omach cancer stri G, .canger,
Hadshe TRk Bln B RETRER G o DR bl SRAFES hpgr of me
Qﬁd@dﬁﬁefsgétbl?pfcaﬁmext ofds thyesid (gildmdmeérfdﬂﬂﬁe paraidyRYd plam, cancer of
carcj nona, of the ceryix,  carcinom t he vagi na, )

G Er ARG Lo0H. PROTAPLARL 35y KFHPCE Oﬁ?‘é 5dra, eaRfeiett the penis,

th&st£6 eRRRL Yances aPaR"bIffdet, REn@PBI the 'k‘iﬁrfé?to'r RfsterCRAGE ]l
of the endocrine system cancer of the thyroid gland,
sarriomap farchenperidhhyanel pelyk.anesothetinmar happtocpléulamiagers biliary

! i ial . Y &—n'?s
SRS SRR 18R G DB W IR of e contral
leadde systama (CH),abiahexik fulmery, boain steat glioma, ehiablastetia multiforme,
carci noma, carcinoma of .the rena pgi Vi s, .
FECOTHEN3% ,W%Bléf’c?é’S?‘Fyd’i’QJ}aS’c*ﬁ?wA&‘éﬁo, O PRECHRHERS, Squamous

@Bl eftichofas Afitiiiry} f1866#kdincludifRheRYdtdr§ VeyiRiR@Tasy of the above
neopl asns of the central nervous system (CNS), spinal

SRNGETY, OB £eMbIaHPR 0 PREWIGNYIE P theabions Fansersd he precancerous

DB R M on SR B ASukoplako,
eatinic koratesis (solrukeratoyish pesvaneerousolypdion the @liemert reetym, gastric
ver.si;Q 0 ny.of th . ef: or Lnation
SPEHET Gy Bl ko ophl ARG AR B Rl B BT LBk ber
Gondtoine (HNRCQ)e Bagett's swipligies, blhdder dysptidiag ant beecaticetgus cervical
consi.sti of oral |eukopl akia, actinic keratpsis

(8P @?%?rasfys }%,e. %P%%égi‘g%@CWWO%PT?fﬁ‘@‘?’S’&OB}Ke%?I cancer.
A6 PidYerS5I§ L the Cafiel 1shBhd 8dncely sl ASd ref@dERAUTRLGUSI cell lung cancer
dyspl asi a, “heredi tary nonpol yposis col on cancer

é&ﬁ@l@n& (HNPCC), Barrett's esophagus, bl adder

dyspl asi a, and precancerous cervical conditions.

Preferably, the cancer is colon cancer and nost
6@ er ablFpr paiposacifbe masenemverticy "pr-adreingation bfiend "co-

et SRS p BN B L SEaL Y (0 SR roterred 0

Defsifer haMhe Miw® fctiveGi@eelyirefes o Al admigiftraiish ofele two active
adm ni st eri ng"” c14em:i t%gi ne.wth an EG-R ki nase o
i28IthicitBeT SeRERIPTE Ohi98ramt: ¥hersrtas FeattyeRess Arsradgpnigigred as part

ren apWBpsk Y& REEMSIekightd &Y obt#in IYHbAEN & BE béhbRBtion therapy.
of the two active agents, either separately or

tlhgattherwo stiveagenie cambe admpinisteredjeiftites anpast atithi sémse phasthaceutical

%§m88§i{ion or in separate pharmaceutical compositions. Gemcitabine can be

administered prior to, at the same time as, or subsequent to administration of the EGFR
kinase inhibitor, or in some combination thereof. Where the EGFR kinase inhibitor is
administered to the patient at repeated intervals, e.g., during a standard course of
treatment, gemcitabine can be administered prior to, at the same time as, or subsequent
to, each administration of the EGFR kinase inhibitor, or some combination thereof, or at
different intervals in relation to the EGFR kinase inhibitor treatment, or in a single dose

prior to, at any-time during, or subsequent to the course of treatment with the EGFR



of an appropriate dose regi nen designed to obtain the
benefit of the conbination therapy. Thus, the two

W@eiosae7ssgent s can be administered either as pe€T/EP$005/005735
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t he sane pharnmaceutical conposition or in separate
pharmaceutical conpositions. Gehti t abi ne can be
admnistered prior to, at the sane tine as, or

sKiB3¥JUEARO% o admi ni stration of the EGFR ki nase

i nhibitor, or in some conbination thereof. Were the

EGFR klnase inhibitor is adm nistered to the patient

alto1f epeat Bek FGFRAudse inhdbitpr will mypwraglydaesadanwateded:uouhspatwnt ina

ocﬁoster ?@{ngg ltﬁa’t %%Eﬁ:es tf&bthg ‘t?no%fel & %%gg 9; 0 S% efr tgs ggncer from both

as, or su
aﬁﬁc&nysandaafeqnpelﬁpebh*eesﬁﬁ?l%v}hcmﬂﬁq)attéﬂ‘tl1bbé1ﬁg tregted, s8KBown in the

T3 Rk e Riloe b hng Ve Ol o

aconid@ R HOa8atiehPhethed ofthediR¥dehiMBvEMdnNhe EGFR kinase inhibitor can
subsequent to the course of treatment Wth t

. Risteeed wrngiefisetive mayner keovaeiRhR @ﬁa@@hlaﬁ hy lralotopical,
‘é‘fnkrhvér%ﬁé,(fﬁtlri %fﬁlgtgm%@ Thidh, drﬁs Flﬁlg 1hﬁa-taﬂﬁutﬁ? %g.t? ?,lj.l&)ug intranasal,

ose reginen r'ovi
tm@atonelm vegineh eecta,rmrentr@ctermmh tooteh, debénding yp(ﬁrltﬂie spfeatfycancer

ct| for t he. Jent.is bein
L TR HORE g R BB, PSRt
| a’tft@bdlﬁtRNﬂﬁd)r dleib@nt chwtiy adndane Medic¥¥GuBdénddd 64 thel frescribing
ﬁp@uctln the treat ment et hod of _the, resent

15130 Dasedec EGRR UG 15dEs af piphithed ol 1@&?1 shadies.

adm nistered in any effective manner known in the art,
such as ,¥ oral, topical, intravenous, o
i 198} a- perThegmequnt of BEFRriurase Illdnbltdrmﬂnmmaﬁctddcmﬂahq timing of EGFR

%Qgsléttﬁﬂgﬂ?&sad 1 g Ss@tll d @111([ 8 &%g@%%g gr%cﬁ: algg,p\geight,

rectal § ou dép
aftc. D:ami:mndbmm'cg‘ the wiea’dbelngtﬁeattwg e¢heodevE@y R klne’ldls&ase or condition

nh|b|t r, bej used .g., .small | ecul g, a ib d
SR 5020, A B 8 S S bt iion. Fs el shall moleotle EGFR
j 1aakge mEibit@k cAdibe AlEiaGtdrBd A llﬁﬂ'ﬁﬁéﬁt &l cﬂ)@esafﬁnélﬁg %%m 6. 091 to 100
on t he results of published clinical studiées. [62]

gof Bpdy-weighkpes 4% of RS Wrakdn SBEH o dswéecédos&stcprtbbre:ontmuous
1hfﬂsfbﬂ (e fgggﬁr{)}!lé‘q RrildtBhA Bt ?ﬁiméahﬁﬁ N W 0}1\?34574) In

depend on th speci es, gender, age,
eftactlc)ulan@i%mﬁvHﬂl oim lof adrhipispeacd toret patfolent'ug dos@a'aegingtﬁlom 5-200 mg

SRUBE o B0t o R BRI GO g B0 g imfusion.

o beefettre] dSER Ki0nag/day. nhmtbjoﬂptbasddmbk kathee ﬁihﬂilﬁft@ @r b@tlsense
tie n doses rangi E% from 0. 001 to 100 of

3%;@3 n‘@%ivmﬁéron 15 PaThlr aqRRigistsree o apatisniin d@ﬁ@ﬁ r&eeng from 0.1

deg6e BHIRYWd 5 da QRek §E8n 410 br 842
InterrIPag?lEgonal gate%}g@gubl}%ﬂag%:ronel\b v O:rllgs 457 4C§QO‘S€SI’Orby

apimeys arfusiend [pspae Bostiices dasage lewsin belew dreddwenlimit of the
RASe§A rdnBe ARSHR ARBBAGIELMR 51890 Ther cases still larger doses may be

employed without causing any harmful side effect, provided that such larger doses are

first divided into several small doses for administration throughout the day.

[63] The EGFR kinase inhibitors and gemcitabine can be administered either
separately or together by the same or different routes, and in a wide variety of different
dosage forms. For example, the EGFR kinase inhibitor is preferably administered orally

or parenterally, whereas gemcitabine is preferably administered parenterally. Where‘the



per day, or 100-1600 ng per week, in single or divided
doses, or by continuous infusion. A preferred dose is
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anti sense, RNAI or ribozyne constructs, can be

adnini stered to a patient in ddSes ranging fromo0.1 to
100 [ kg of _body weight per day or per week in single
&Gﬁﬁngw&fdma&&f@g is eglotipip Iégh&Tiafﬂm”‘sM)i oeladrginistrpors spgeferable.
i nstances, dosage |evels belowthe lower limt of the

af oresaid range may be nore than adequate, while in
db4ler cadée EGHR kinkse igbibitdoeamsbervaiynibistesgdow il arigvist hout
causin har nf Si ect rovi h C
PRy R0 MRt TP Talelc s, FERSEHle B Tomenges,
deshkss, hard caddies) ippivdads] sppagtshereargkadlvet, vapptaytories dlliekhgels, pastes,
GFR kinase inhibitors and _gentitabi.ne can b
E?ﬁﬁ% SPERES: SR ﬁ%@ﬁéﬁgﬁﬁq 155?% A%fre@ém&n tyuph dosggpprms can
ok cirfdiase it sih@bbe fultdéldbsds. aCatie iveMidedo¥id Miluents or fillers, sterile
di fferent dosage forns. For exanple, the EGFR ki nase
iagngdyisnendia andovasions agn-{oxiciprganis selverfs.oita|Qrpl phrarmaceutical
| . , i ahi ' referably
SIHEDE bR S PSR R Bk SR K1 nas
inhibitor is erlotinib HO (Tarceva(tm), ora

I ni strati | S. pref bl e., [64].. The EG-R Ki pas .
1650 bi ¢ or e Kisfie ARG Sid SRiGi3F 50 06 cOmBRRE together with
%ﬁbﬁ@]mhhmkibalqu&ﬁlﬁb lirert daeridrs Gathe ifexhs of $prajgcledhisalves,
of tablets, capsules, I?zenges, troche rd candi es,
ﬁmftgf,le%#ﬁ“é‘iﬁs,ge Sridslih [0LORS, QBN 6’6‘2 the iaﬁeeéflmlmstra“on of such
j®bddeGdrmPI&InShe ARM®SH id GhE1 P Ml BB SCarfibtsXhéifde solid
Eﬁ&yps, and the l'ike. Adm nistration of such dosage

enfs onfillers, stenile igebousimeidia, sidhyprious nopivRi¢ praanigeobisnts, etc.
Carriers include solid diluents or fillers, sterile
aqueous nedi a and various non-toxic organic solvents,

§6€] O alAlpfamuiatient caaprisigmotiiddcens BEIMR ktaseiinhiifoys should be

sweet ened and/or .fl avored. .[6 The. EGER ki nase , . .
SARrsHors BrtrogLin PEBiRendle e dging medowog tepcal acivity of
Whd hRdorous pharmaceutical ly acceptabl e inert
carriers in the formof sprays, creans, salves,
suppositories, jellies, gels, pastes, lotions,

C ment = 0 ro .
A e can A0 JHfergitE prAHEL] Fuhiifoe SHEPISRE BHECIR
Ganase enisbitarareld®veninitbe dit,|and atesdeseridad, bgr i Intreational Patent
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kemBrikingagmcitiihdbte@is wdlbkiodvibia thehredhedevs of & téavhing of the
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MWB@PE%‘?“%CWF%&?Oﬁffe]e%glgi TRReBtcal camposiietgpgising both an

G ki RAMIREEUEdE@abiR %H?de_tabﬁﬂﬁntc@&? Ftlﬁeséﬂg)geiéﬂed
an

EGFR ki nase_inhibitor are known in the art, are
dublieations andfrgm gtherknown refereapes, swdtag Remington's Pharmaceutical

Sciences, Mack Publishing Company, Easton, Pa., 18™ edition (1990).

[68] For oral administration of EGFR kinase inhibitors, tablets containing one or
both of the active agents are combined with any of various excipients such as, for
example, micro-crystalline cellulose, sodium citrate, calcium carbonate, dicalcium
phosphate and glycine, along with various disintegrants such as starch (and preferably
corn, potato or tapioca starch), alginic acid and certain complex silicates, together with

granulation binders like polyvinyl pyrrolidone, sucrose, gelatin and acacia. Additionally,
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the present invention, nethods of preparing

phar maceuti cal conpositions comdrising both an EGFR

ki nase inhibitor and genctitabine will be apparent from
tlhericabtiog egwits Srrha magaetiv® Fart spdivm lauryé puliagie talc are often
refer Reni | higal
RS0 B R, SOL0 i SRRty o e
eshipilowed o5 YOREY) in debth cBpsulesr pitefearhdi matstialatin tis ehn&EeR also include

inase inhibitors abl et s cont ai ni. one .or_both
Oroscrr o Siahrs el & hEhrien i THeR iRt when
bRisantensieahamBor dlixirs @readwgired fotioealadarinistrationi the EGFR kinase
cellul ose, sodiumcitrate, calcium carbonate
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comipdidwerds 45 wafen sthanolgpropeieneghioly ehisetiaendrariius dike sombinations
It' ke gol yvinyl pyrrolidone, sucrose, gelatin and

6% . Additional ly, | ubricating agents such as
magnesi um stearate, sodiumlauryl sulfate and talc are

of ten very useful far .tableti .pur poses. ..Sol i d .
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s@natirgiv addogratbérlagibyl astivityadf the bfifiecored, and are

al so preferably rendered isotonic, e.g., wth
sufficient saline or glucose. These particul ar aqueous

Sployt i OnsaadiBloRSRe &iighbibidtottaplcally Adminftdravacitboth of the active
i ntranuscul ar, subcutaneous and intraperjtoneal |,
i ageatss bvwap o Jfos smpin TSy lodignt IF RS S5lsePastss: ipinents, salves
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i njection pur poses. T reparation of a lese
sfirulatins comgesing eighdrlap BRI kinaemishibitor emgmajtabine in about 0.1%

AR eSS R ARAA L BN BB HUpLER! t echni ques

[71] For veterinary purposes, the active agents can be administered separately or
together to animals using any of the forms and by any of the routes described above. In a
preferred embodiment, the EGFR kinase inhibitor is administered in the form of a
capsule, bolus, tablet, liquid drench, by injection or as an implant. As an alternative, the
EGFR kinase inhibitor can be administered with the animal feedstuff, and for this

purpose a concentrated feed additive or premix may be prepared for a normal animal
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sel ected so as to avoid denaturation and | oss of
bi ol ogi cal activity of the inhifitor. [70]
Additionally, it is possible to topically adm njster
deechdhe ﬁﬁm@é%hﬁneolfs Proferagbt adpeinigteas i theylprifgeaf ligpid drgpch, by
[
S et B R B g R gt manner in
sicaordairag Vpﬁas'tamiaed.lwt@amafppmtlp%e. For exanple, a
topi cal fornmulation conprising either an EGFR ki nase
i nhi bitor or gentitabine in about 0.1% (wv) to about
§921( W v) Thentewhyiavémiondanhdrergriégarldticorhptidind-osingle container

vet erj pary pur the tlve agent s .can, be . .
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%ﬁfh& préfiBed LKBoAPEsiRY a HRY c@ﬁtaﬁl@ﬁcd&pﬁ SAEBGFROE6kse inhibitor
above. I n a preferred enbodi nent, the ki nase

ianfliaseeand dontairprcamaTisng @empitaties. fop mqiqsrr%d appdiment, the kit

k?:%hfé?netrg ﬁgg %ﬁhek lﬁm a%h%ﬂﬁﬁbeﬁﬁé’%gﬁﬁétﬁé‘c&heﬁﬁ%@ Rit may further

rnative nase I n
aaafiudl@a sdﬂrﬂerdlhlbm; etiioi it preffdreblysiared infesegsiatef 4dditeomd] ¢aptainer. The

ol P PaD e AL s b Rl il RO tfecting the use

Ok Ectihingd iréatREsd Braahttod britRhsietaded n t he form of
liquid drench, by injection or as an inplant. Such
formul ati ons are prepared in a conventional nmanner in

g re g?n Cs Weki Re iR RiEtaefhy YEGERI 1RIY nﬂﬁﬁ@dr" t&¥ersltd Ay EOER kinase

invention further provides a kit conprisin

n}m@,}itar tbotis abmerydomm it ot hagwilEGHFeRT s he future, and
ﬁlst ans c%nlg F&E{ti ﬂ?alt qlgmn Zﬁﬁnﬁgt?a?lgﬁtt ?Xt%ﬁtt 'rgghlts m inhibition of

rov | cont a
Caibi‘pfolgﬁjahgztﬁn[ty éFokiakd dnassie acttmiamm bbtthe &GF &cqﬁmomdhe patlent

.0 ner c sin e t abi,. n In.a preferred

BBaTERY of TRGoRPE T DRissarL Seg PUFTHES MeHERBgemyhe binding

R EHEE s ﬁaihﬂthgeﬁﬁesﬁ@bE@FRacﬁﬂaJs@fnhlbmes iﬁchudHﬁMy agent that can
further include a sterile diluent, is prefe

ShlegkeBIGFR agtivativaroseay aﬁaietdomaﬂre%hwéﬂ&&@# effadie O&EGFREWUWUOH
FHEEDEfe1 VAR fégi?eaﬁng ?%@tgﬁed Igaggﬁtg fgﬁt&ﬂm inBiiQr Q%d 24 8§ binding

instructions direc conbined o
tdmeatlyﬂmﬂle amra;eﬂdah«bminﬁin of thegrateptyy and ifebiting 78 kinase activity.

u}gﬁgﬁ%} %rltlrg?ﬁ F%ﬁ:cgpyg toﬁ %ﬁ’)?f ngncfé'% Iﬁgan%ﬁm&l %glte or a portion
| therebBofthé EQ]F M ﬂeaéptw Eﬂerél@ rhaléng the ireddpion 1ﬁd€t€esfsﬂbﬂdﬂroets natural
and i ncl udes any entity that

ikt Eho i B Ol ?%%fﬁéﬁ?wtwm‘f@&tefi F Ferhees lsgpagively. such

aaﬁﬂhﬂllbﬁgf &l acBBY InbldhMiiAs BRI iMEALhtwh (o FEHR y@&péﬁﬁd% or interaction
the EG- receptor in the patient, including any

SRR ealnpmttﬂecy@ﬂcaﬁhe@pm@m% olptrence e ERatIon aﬁg eﬂdwotw
t&%ra%'aﬁgﬁ 0P¥EGFR. EGFR kinase inhibitors include but are not limited to low

molecular weight inhibitors, antibodies or antibody fragments, antisense constructs, small
inhibitory RNAs (i.e. RNA interference by dsRNA; RNAi), and ribozymes. In a
preferred embodiment, the EGFR kinase inhibitor is a small organic molecule or an

antibody that binds specifically to the human EGFR.

[74] EGFR kinase inhibitors that include, for example quinazoline EGFR kinase
inhibitors, pyrido-pyrimidine EGFR kinase inhibitors, pyrimido-pyrimidine EGFR kinase
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of EGFR activation that are relevant to treating
cancer in a patient. Such an i'fdi-bitor can act by
bi nding directly to the intracellul ar domain of the

ﬂ@@bﬁ@réfpwowmym RgFRtlnage rh%l@blt%rémmw-pynmldme EGFR
:I\Jhlléa%ﬁ :ﬁgﬁﬁﬁc’jﬁ%bhe&%nﬁ rﬂllﬁ'dmetﬁFI&‘ %&a@iﬁmﬁ;{to&c ?Hﬁ)ﬂ)l@@EGFR

i'ndi'lng site or a portion thereof
EGRRe inhilgyirs rindadl deartezglerp iR gmah@mﬂné:u’@p&:, phthalazine EGFR kinase

essbeto' nat ur.al ., |.i gand t LS nor
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th dlmerlz on of EGFR r i nter
SbkiesHR 3,& ?Ia%acml% é‘rpt%ﬁfb% A Sfe}watsm%%de%m kinase

q@mlgﬂbﬂsl m@éﬂl&fbnamat&n%wéa@iohw&ew@%B9g0 ch£§%?%347 WO
EGFR ki nase inhibitors include but are not

limted t
1963 098+ W@ AF/3 Qg MFO Diif3i8B94. V'S, 97é4ﬂ6880WCb88/@?-434 WO 97/38983

R BT R B MERAIRe T RELANE By AlRgoeas, wo

RINA2R3 1 .aWD 98/3)33729580&@0 or13288¢ rWOQW%?ieWEQ) avieneq, Wae7/27199,

IORVERR, WAL et O B PR R F G Sl et

[9%41]445@3&%@51@%7! W(D 97119065, tWietos/ TEeR dw0 9985 msam@d) @9/35 132,
ui nazol i ne nase inhibitors, yr|d

a3 condn b4 20 es: Brapariba gyt ARl Kakre? 530722, EP

@6@9@@'131*17@3/*7#@@9 8%68%&1’@68202@' 8. PSR Kboas®™7 498, 5,789,427,
inhi b’'tors, pyrazol rimdi ne EGFR ki nase

|5rﬁﬁ0941t50nrsi 5 éﬁ@ﬁ% aimi on Patedi ApplRafien RionBEe 9629652. Additional
n%g 1 1tt191 %Xargﬁlep %g% Jljrzlgégﬂléf Q@%ﬁ%ﬁ@?kkﬂlﬁag% ?rl\,]hlli)ltors include any of

oca I'nase In ors
Ekd-BGERrlds®se iimtibitert described of Travlened. FOOR, Expn yen. Ther Patents

inhibi tar qui nal one EGFR ki nase inhibitors, and
tgg% g’?‘l%Q%GFR ki nase inhibitors, such as those

described in the foll ow ng patent publications, and
al | pharmaceutical ly accept abI e salts_ and sol vates, of
d4% EGFRpreifgpecfered exammles: of low aciequlas veqight (@R kinase inhibitors

a5 W SR It RS il g U6 SR megfgyethony)-4-

IBIr02dIBd4- WY 30athgsdgizny Nantae (abspAhown@s S50 exlotingb, or

dird B CT G PR Do iec BB tu efr Mo

(727 {ARBI IntMER 220 Pat2 6, PubRcATInE I O 0B T4 3ARINoyMOI.D. et al.

$H95i88sateniisson- BmsstshG oY S sieienosnas P4s3YE: Pize)

Kbﬁé}%@& et AN YO 94, ZdQcﬁﬂssoEL@éiﬁ&aReé’ab%Bg) émhsmb éPﬂzer) AG-
520722, 'EP 566226, EP /87772, EP 837063,

ER78 §Uniersity o8 Calbbrain); (s 593267AN0vaYB); P&KHKQS @@WartIS) EKB-569
(Wyeth); GW-2016 (also known as GW-572016 or lapatinib ditosylate ; GSK); and

gefitinib (also known as ZD1839 or Iressa™; Astrazeneca) (Woodburn et al., 1997, Proc.
Am. Assoc. Cancer Res. 38:633). A particularly preferred low molecular weight EGFR
kinase inhibitor that can be used according to the present invention is [6,7-bis(2-
methoxyethoxy)-4-quinazolin-4-y1]-(3-ethynylphenyl) amine (i.e. erlotinib), its
hydrochloride salt (i.e. erlotinib HCI, Tarceva™), or other salt forms (e.g. erlotinib

mesylate).
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i nhi bitors include any of the EGFR ki nase inhibitors
described in Traxler, P., 199822Exp. Qpin. Ther.

Patents 8(12):1599- 1625 [ 75] Specific preferred

dXahml es AetﬂlhOéwbﬂ%ﬂdéi(&El%\ Kinags ighibiteerrcluip agwanti-EGFR antibody or

aﬂﬁb él‘H %a& %Q‘F%ﬁ‘galéﬁ éﬁ?Pe&E%Jxﬂg ok %Cxﬁ;j)i_eaﬁﬁ{fﬁﬁﬁ"f}y its natural

nven nclu
ng'md.dﬂ mmlndrutyﬂg edaﬁmmm)ﬁayﬂltpﬂdgrhabe)d BOTReif@k suhikitawmchsie those

derripdn oot Bty S B0 R Chay S0 P Tggions T, e,

9,994 71C 485 77: BB@Bmﬁthﬂmém RaalgnooPublin. CGiint&@RdN01: 191 -1318; Huang,
01/ 34574 and et al (5@ 997) Cancer Res,
557 Mgl 4 399, Ca@FﬁﬁP&sﬁ(?%ﬁ}éﬁ’?ﬁy“ 258, Ppiet gl3g§RY, Cancer

Iﬁészﬁg 121(635@43"‘@9% e BEFR kh9R9 inhiliRe cad B rri%%%@l%nal antibody Mab
Cancer Res. : g PD- 158780 (Pfi zer);

(BJn6.9 €X eng,\X. Bf e@l 198D reeayr, Re@@l@@@@ﬁow@@b é?r2t25 §25\TCC Accession

Sebute 330tk PEIb bbbty S bty sk ab ey G 1B SRingiey

gkéred . Shha‘t(lahBJQodﬂananﬂbod&IRGm Rirase irﬂaﬁﬁt{mi injude, but are not

TR L R A S Sty B B, Ao
'EI!?F@ME SniVYeEN 7E60RMerflaR 8a A MDiristQlt), Rlﬂﬁi?&‘c&l@ Mp&ical Bioscience

used accor to the present invention is [6,7-bis(2-
Be-haw é‘ﬂﬂ?ﬁx@% MMeflaraxadbreknkaady). | - (3- et hynyl phenyl )
amne (i.e. erlotinib), its hydrochloride salt (i.
erlotinib HCl, Tarceva(tm), or other salt forns (e.g.
d77pot i ni Mdcﬁﬁqﬂahw)bopwpse&riwmdtjaxaba'sélébimwkbm@ed according to
i.nhi bi tors.i.ncl EGER, ant. | bod a Vi
AR meREOH R Rre B i RiiiiseR Py ool aBinimat
aelecied] ¢.91 fidyh pips cods, Uoddes] dablsing godfﬂ@,l’shéem‘ahdl fifice, among others.
exanpl es of anti body- based EGFR ki nase |nh|€ &ors .
i Yerlqye ediowante kaewe i %1@&“ CAN Rp Y5 0A &ahance antipgdygroduction.
1993, Br. J . Cancer 67:247-253; Teranoto, T., et al.
1996, Cancer 77:639-645; Coldstein et al., 1995, di n.

ddBter Redlthough antibortiesgisefialirpyactisinghe iesengipn cam bopolyclonal,

R R T

iprépaned ard 1salateﬂ usingmny cichnighe ﬂlat pvodies Katth&pragiudtion of antibody
vang, X D et al. (1999)

RSPy e Resisslidah g T Tsduagoes dpr Rl {opispg Foration

Ghclaad bMUnxﬁﬁlﬂﬁlﬂf@ﬂb tmyyba@ohﬁee&mtﬁjerwlgaﬂglcfemweu by Kohler

t hereof. Suitable m)nocl onal _anti bod i nase

.anﬁ.l\éxlﬁt@ﬂmaﬂmd(%@ 26t %Sré%oihemumaflé?tarC%lbhqurr\%gH@zfz@nlque
(S%ilgso?gorl;s‘%[ﬂ 91’.‘!/&1 &%G:ﬁﬁh%l@bf SayZ B (aoxd L1, 1945 IPRAE Nati. Acad. Sci.

USA 80: 2026-203 0); and the EBV-hybridoma technique (Cole et al, 1985, Monoclonal
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96).

[79] . Alternatively, techniques described for the production of single chain
antibodies (see, e.g., U.S. Patent No. 4,946,778) can be adapted to produce anti-EGFR
single chain antibodies. Antibody-based EGFR kinase inhibitors useful in practicing the
present invention also include anti-EGFR antibody fragments including but not limited to
F(ab').sub.2 fragments, which can be generated by pepsin digestion of an intact antibody
molecule, and Fab fragments, which can be generated by‘reducing the disulfide bridges



(Abgeni x), EMD 72000 (Merck KgaA, Darnstadt), RH3
(York Medical Bioscience Inc.), and NMDX-447 (Medarex/
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ki nase inhibitors can be raised according to known
met hods by administering the agdropriate antigen or
epitope to a host aninmal selected, e.g., frompig

cocf\ﬁl@e Gabb s¢s? fpgmbits sAltgaativly, Sae @pd/oawd’\'rwcp@smaﬁbh@rles can be
nt rt

%H éerﬁic éé Q{E }%%ley lé}’)?i ol %g;# Ir%‘#?lc% %? h12|7? IZSSﬁE AowHIFH

ad&nth’mdﬁmsoﬁﬁ@mﬂnts Ievingatht idesired spéeficitwioriGBR. can be

pol ycl onal , nonocl onal anti bodi es are preferred.

Monocl onal anti bodi es agai nst EGFR can be prepared and

i[80] at ed TushiiguéTir iRGAGIUGHEn biBisolatioy bel@Sndcbndl faﬁ‘tlbodles and
production of anti body no] ecul es hy continuous_cell

|IanHbedy Hagmnis e wetckiawnyindhe abang pgrdeseribad idiprlow and Lane,
'1@@EaAh@5bdaeacA@a%oPﬂ&gq\vxwaptcdm Qbﬁgﬁfm& nsb&my dada® 7. W.

ni que originally described ['er and M Ist’ein
(Cﬂdahng,el%igvienocz@tal Angbodiesy )Prlntzlip@s lod&racBce,ehdademic Press,

qt I01(1j %%Em%%f %ﬁGﬂi a%p %gdégst n%rantlbg'(?ﬁﬁfagrh%{g ge?rl %90}/ be prepared

ldSé‘oﬁﬁx td@A6wi @@;(B)nquasnﬂlch he t}EyBé/dﬁyhbedjmrMaﬂgéﬁfml Xjekal., 1998,

rgp@atea 1A 2Rl A RS I SRR s o
%g%ﬁ@st th¥RbYare bR6 hREMURSyrEQRET tB@ Freent ifvetiphoduct i on
single chain antibodies (see, e.g., US. Patent No.
4, 946, 778) can b e adapted to produce anti-EGR single
i N antg
T8 by osLOtheage Abbaths HaSat Rk Rt cop ey b
d:laseﬂ d>mmitlsdm;eanﬂmgon®®§ﬁdambmdmmd’l§,$ Antgemsetodigomadlenidag including

iR S e B el s DR BREREL Sronlalo BB bioex
B¢ eeklRionadTE IO nfRNG %?I‘bﬁrﬁdm gifheelo srahthbepgeaein! otehy

redu0|ng the disulfid gesof the F(ab’ ub, 2
ftraggheHeR or ngeaging m&«@ oflipna g GFCrEtsHee @93?@% 8f BHFR kinase

: 1 Rbtiés-of at 1
HRGH B LR SN RS e BBttt o

adbont 1 baset snshoooiplemeniaprie Snigso rqggortsrféthﬁe@% transeript sequence
36%88 1I1% %'GF\R éag; b%cégﬁ}&egl%g e% Q:'oﬂ e%?lopéﬂr httogfgnogmster tecgmques and

on an Von’ S noc ona I es an
aardtmbl@téyedf byeggre hitaverons igedtiok o wfusion.tNethads for anidg anesense
r|be Lane, 1988
e iy MeciniaD eBbina i sesing oliskney widie feaugnge is known

Ia@e -Jveu\ﬁho@ﬁdm ﬂﬁ,anl(%i’gfi sedDISOPAteMAN0sABIS66295 £8566,131; 6,365,354;
Prlnckgles and Pra ce, Acadenic Press London.

o8 Qﬁiof)l’E@ﬁ‘?@ %&»%@éﬁ@%@% anti body fragnents

can al so be prepared according to known techniques

such as those described in Vaughn, T. J. et al., 1998,
[82] Small inhibitory RNAs (siRNAs) can also function as EGFR kinase

inhibitors for use in the present invention. EGFR gene expression can be reduced by
contacting the tumor, subject or cell with a small double stranded RNA (dsRNA), or a
vector or construct causing the production of a small double stranded RNA, such that
expression of EGFR is specifically inhibited (i.e. RNA interference or RNAi). Methods
for selecting an appropriate dSRNA or dsRNA-encoding vector are well known in the art
for genes whose sequence is known (e.g. see Tuschi, T., et al. (1999) Genes Dev.
13(24):3 191—3‘197; Elbashir, S.M. et al. (2001) Nature 411:494-498; Hannon, G.J. (2002)
Nature 418:244-251; McManus, M.T. and Sharp, P. A. (2002) Nature Reviews Genetics
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Nat ure Bi otech. 16:535-539 and references cited
therein, and such antibodies or fragnents thereof are

wa@bk@s/1usef ul in practicing the present inventiPCI/EPB23/005735

EGFR ki nase inhibitors for use in the present
i nvention can alternatively be2fhased on antisense
ol i gonucl eoti de constructs. Anti-sense

31 73doMicBrotdéempi il aidilngO08d Scignsa 286 RAMA 5431 Ay Patsnt Nos.
i - [, ot L. '
B35 rad BPS s St PR PR RN L Dl g, wo

anld26 Ty and veQ @ta88gopr ot ei n transl ati on or increasing
NMRNA degradati on, thus decreasing the |evel of EGFR
ki nase protein, and thus activity, in a cell. For

Eagqmol e, Rtz RE & 4lkd ARBHEN SOEGHR kidse athibieas foraleli the present
5"bases and conpl enentary_to uni que regions of the

RIRRLeT FHBRAYIISS AECIEHREC H}o}@u.ggcpp (ljﬁ,]otff@talyznrl]g the specific
%Pég{q%%stjf A %&gecﬁﬁisﬁf)@%. R0k ARSPReIIRRERE specific
tec nd adm nistered b

ques a e.g., Intravenous
hppedizatom aithd riberyimermolvtulh trleonhp ementanyotarget Rbdndellowed by
techni gues. for specifical ky. inhi;biting i
R
gpdcificllg and effidibrfly dalleitenliasicldd] iitilchdage G BEGBR IBRNA sequences

6, 365, 354; 6,410, 323; 6,107, 091; 6, 046, 321; d.
greygrepgpgefu] %éljlméﬁf‘a?qopf Akt PSPy 1R 10(155%‘%% rifogqme cleavage
SO AR GhY PBteABal FHIER tiloBEase inifdliybide i fed W scfing thelthiget
present invention. EGFR gene expression can be reduce

ipyoleawha for ribagyméeleavags sitess wbjddypistlltiacludgithefol owfng sequences,
‘éﬁb" I s . ,
C au‘§1 ﬁtgjﬁ’ ﬁgg %%eg n 3 °F Sél Bmﬁllﬁqéggi‘%gc%?%%gg%ﬁ%%mwt 15 and

Q0cibohheltotidep casespondiog tEtBERegisn sHibeitdrigetageny conthiniig thel cleavage

i..e. RNA interferenc I ). . Met ho for selecti
S SRS HE PRGN P g e s T S, hat
lR@Yehdbith ?ﬁg&fﬁﬂclé‘oﬁ?ﬂe gefuescemMinstatte qhenorabiktylofewndidate targets
see Tuschi

ot B D Cyatatad by tosif iy aocesSDRIEY bn gicpaReH FHithgprrplgmentary

q: - 498; B, 1 tdVabA h&adel 8: 244- 251;
@%ﬁrﬁ%ﬁ?&%@%ﬁ%g@&g%ucg%gﬂ&( 5002) Nature Revi ews
Genetics3: 737-747; Bremmel kanp, T.R et al. (2002)

AT 300 AR Pl SRt
D643 66t Be ploHuBA b XGdEN natich ANOT Kkt GRBBE) tectn@Bies for chemical

Ri bozynmes_ can al so function as, EGFR,ki nase i.nhi bit.ors
FORBESESIH e pPBSE L BHEP B Rb SyHGH 2P nesis

NHBVES, RNAsERE RNVA aflscaRaRhe bobereditad B7 imgitrohe in vivo
speci fic cl eavage of RNA. The nechani sm of ribozyne

deenseiption pEDES samgnesscacading heikNAyrlpatle aurk PN sgaygnces can
;b'g F?%a@liﬁs WG dE Q2 QYR GOBRRE MY if Rk Sthte Bi¥hble RNA polymerase

promoters such as the T7 or SP6 polymerase promoters. Various modifications to the

oligonucleotides of the invention can be introduced as a means of increasing intracellular
stability and half-life. Possible modifications include but are not limited to the addition of
flanking sequences of ribonucleotides or deoxyribonucleotides to the 5' and/or 3' ends of
the molecule, or the use of phosphorothioate or 2'-O-methyl rather than

phosphodiesterase linkages within the oligonucleotide backbone.

[85] The invention also encompasses a pharmaceutical composition that is

comprised of an EGFR kinase inhibitor and gemcitabine combination in combination



endonucl eol yti c cl eavage. Engi neered hamer head noti f
ri bozynme nol ecul es that specifically and efficiently

w@ ai0ah1y887 endonucl eol yti ¢ cl eavage of EGFR mRNECT/EP2005/005735
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sequences are thereby useful within the scope of the
present invention. Specific ri'Bdzynme cl eavage sites
W thin any potenti al RNAtarget are initially

iidht PRare@ceficalln asrepigblersarticar get nol ecul e for
ri bozyme cl eavage sites, which typically include the

fol |l owi ng sequences, GUA, GUJ, and GUC. Once
i[8ehtifi é’defe@lbbfﬂhe Mpss;tqmersccempu’sedo@ﬁa/\piewnammalb&cceptable

. i bonucl rr dj h on._of
20 R B BRI L0088 LB R o
%ﬁipbaﬁdaﬁincf gHm@faBdie&bﬂﬁlr&hbm (tlhulludingfp&ahwoeﬁtlcﬁly@bcmable salts of

e ondar uct that can render the
P oM I?Bf'i réaobequence unsui table. The suitability

of candidate targets can al so be eval uated by testing
their accessibility to hybridization wth
d8hl enmerddeiegve) nglﬁl}hus ostfpraedembedimgnt, glegnventmn encompasses a

hQH’HaH;%ll 3 Eop i £00 heAPR Y St okﬁdsle @o{hg ﬁf(’:ﬁ?esults in the
i 18 o 1P By S R

I gonuc ozynes dsetar
iininbisionef graveth of aequlmbla rcelds, bynikn ommahgnémb dismorﬂrasnetastases

i nclude te hn| cal s nt.hesi s, suc
é:Oﬁlprlsw a %Hﬁgaélg/ 8@33:%? g% nél 3 ONSFOXIG tﬂerapéutlcally
%Yfébﬂ\%arﬁoung\bg@ﬁ BaFRghase igtibitorseriouiidndgdesittbat o?ﬁ{bmation
enerated by in vitro or in vivag transcription o
'@é%ﬁj@w@%ce@ﬂe b acgentalie palig ahspeteATBPOnSHtHeToRA.
sequences can be incorporated into a MAde vari ety of
vectors that |ncorporate sui table RNA p ner ase

dB&lot er SThedem Geharrhecetically asreptpne W\’é ers(ip eattstpsepared from
\6%5 z#:%u‘m)ﬁilg %ttalb(l){]ﬁo Q)x&{}%sgg (J)rga%ﬂﬂc IV?I?ﬁEn adgo§n;gofunﬁ % the present

iIfnven duc as a

iimtemasiorlid adidic, 1$t(a>hlekpcmxilr@1;dlt kad be b(brfvtemeﬁ’ﬂ:ys prelplau&d from
dificatians i de but e not mted to

RRAE D R B e Gyt Bt agorganic

dRgsY 9alte Beteleadtdrt eischliforzhic Dased Mtlde AumBRES aBfmddi®m, calcium,

nol ecul e, . or the use of phosphorothioate or
POPRST IR and gupns), FRaFC.HRGeh Hihiea: wageesiun, mangarsse (manganic

W f R o o K1 ?b&gﬁﬁlﬁ! SRk S i B8ike LRI P-gpc?cularly preferred are

invention a o.enconpasses a pharnmaceuti ca
dkmmmomum; celeatm,irgagnestpmi, sefdssofm and Eﬁi\ﬂnlslahsas%lts derived from

h| b| L ? 1ca a{:%%g'%ﬁ%(gg g é‘uonbl A %ﬁeggrgl%e gB ts O%%?Ip?ré’r secondary,
[aﬁﬁlefﬁﬁ@fﬂlﬁéﬁ ¥s WBH? a€ oyghiesitinarind Subsined sthesbuch as naturally

phar maceu tab e carrj d a nop-foxic
toﬁ%‘}rélﬁg &%“i5 ail‘iﬁl@a ifufed anigt O gﬁf" EW ticeHiy geceptable
|oRgHNR AGH-toX RIRAENGlorA Rfhi S s LaP b BorkRl B dNddd i8R exchan%e resins such
(i ncluding pharmaceutically acceptable salts of eac
@8rfob preantple.Hegiabre) betaine, caffeine, choline, N’,N’-dibenzylethylenediamine,
diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine,
ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine,
histidine, hydrabamine, isopropylamine, lysine, methylglucamine, morpholine,
piperazine, piperidine, polyamine resins, procaine, purines, theobromine, triethylameine,

trimethylamine, tripropylamine, tromethamine and the like.

[89] When a compound of the present invention is basic, its corresponding salt

can be conveniently prepared from pharmaceutically acceptable non-toxic acids,



[87] Moreover, within this preferred enbodi nent, the
i nventi on enconpasses a pharnmaceutical conposition for

wo b@strsst nent of di sease, the use of which reRCI/EB20051005735
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the inhibition of growh of neogplastic cells, benign
or malignant tunors, or netastd8es, conprising a
pharmaceutically acceptable carri er and a non-toxic

tlmféwapg irorgaaie gudqrganie peids. apisiracidsingnde dprexpmples acetic,
QH% Ie f 0 qtdcgtﬁgh& n'ica@itﬁg e 1?35@%1{1 ico maric, I%luconic,

|nc ﬁa P rnadeut aéce t’ab eac
cgdutpmme hydmbﬂmmo,fbydr@cﬁajrlcﬂsethtc&mqnlacmhamahw mamgalnmyielic

ac t ahl.e refers
SRR S A, al Bt riB kel ERARERHS SR Cinie qutturic,
\fﬁiﬂhc@pﬁaﬁmnﬁoﬂﬁé ahlh%n@ tl&slg{et Baﬁmlﬁrlmlefe&ed@redmmc
|ts correspon g.salt c e convepi ent ar ed

1y grAd mwﬂﬁxfé #hles, SR %Edglﬁﬁﬁ%ﬂn& i gRf e aeids.
|nclud|ng i norgani c bases and organi c bases. Salts
derived from such inorganic_bases include al um num

dAPioni umTheatheinareuiienh pempqsitignsiof thergeseupinyerijon comprise an EGFR
R R e AR B R ARNERE it
taheeﬁth&@saSmldf sachRamifonettahdryo aed@ivecngradient, h@harmaceutically

PGt st e NG AR PER D 5o 0ust b Qrber

Qh&Gaptutic Agentt el GndladeBodenBtdidiEic Stkin®tiRbapRulieBF dnti-cancer agents,
secondar and tertiary am nes, as we]l $s cyclic
Apaes whirheabancerths eifechetsuch agrofs, aslivig EIIP(&’IGI W he compositions

q QHad & cﬁﬁﬂ)rﬁé Yk deSior %fjal SHOST tdpidag %n@'ﬁa%%eral@rﬁﬁfdmg

ar naceut 1 cal Yy acceptab e organi ¢ non- t oxi ¢ bases
fsnbcmtamou*; istsdmesculan abd uttmrvnlecdls) adringération, adthowginige most suitable

resins _such as
Sqptedn ALY EVRY Fasg émﬁ '@ﬁ%@%&ﬁgeﬁ&g}]c[ﬂlaﬂﬁ?sé,naegﬁfaaﬁnﬁ% and severity of the
%ﬁ&ﬂﬁmhgm Rehictthd iaefiveyih gretiieaeis ﬁnamgl a,dm1n1stered The pharmaceutlcal

2-di nret.hyl am oethanol et hanol am ne eth i am
r@@}pﬁwﬁ%& PF REVeRISBlIK P e }ndmedosag% 4 394 propared by any of

Ghé'aRER %111&%!1&&{&% SDe: ne, isopropylanine,
I'ysine, methylglucanm ne, norpholine, piperazine,

plperldlne pol yam ne resins, procaine, purines,
Fg?gg;nllg acttl% %%%’% mﬁﬁléepge%gﬂ@%lay %ﬁm n]ase V\ﬁhlbltor
cxon@oumﬂ amd gdzmcata;brreswnfomatme Ginclodingphbamsdcepti¢ally acceptable salts of
corre ondi sa t n.be conve entI fr.om
SofieE e PlosaBR RGBSR R e CRmpin H38¢ Relviffpiont in
Ilﬂ@mgt@rauﬁuﬁufé witgaphemaectdival Sitér srcoding OCbuvdtiohalr
exanpl e, .acetic, begnzenesul fonjc, benzoic,

d&lﬁ’ﬁﬁ%e%%d 6pmpounding teehnighesa f 88 GRTIShIRY kg ayidg variety of forms

E&Qﬁh on Qle%ﬁﬂ‘o?preﬁ&‘aﬁ&?ﬁ&'fﬂeﬁ forrb)dg{lﬁi‘éﬁht%ﬂ €.g. oral or parenteral
thionic, lactic, maleic, malic, mandelic,

rfmchaimmtmmocls)_ rﬂ_ﬂmsdhe pharrr;a@eutwalmﬂn@posﬁms of thepresent invention
RAg%R 'ﬁ‘f)ers'eﬁted SYG5L Y CimitS Whikdbid for oral administration such as capsules,

cachets or tablets each containing a predetermined amount of the active ingredient.

Further, the compositions can be presented as a powder, as granules, as a solution, as a
suspension in an aqueous liquid, as a non-aqueous liquid, as an oil-in-water emulsion, or
as a water-in-oil liquid emulsion. In addition to the common dosage forms set out above,
an EGFR kinase inhibitor compound and gemcitabine combination (including '
pharmaceutically acceptable salts of each component thereof) may also be administered

by controlled release means and/or delivery devices. The combination compositions may



tartaric, p-toluenesulfonic acid and the I|ike.
Particularly preferred are citric, hydrobrom c,
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tartaric acids. [90] The pharmaceuti cal conpositions
of the present invention conpr@ge an EGFR ki nase

i nhi bitor conpound and gentitabi ne conbi pation
(bemesnasady praftecagtiodant ghagpeapt Aweaedhpich Hethedgiclude a step
2 ﬁgﬁgtmtb Iﬂ?{o‘é{%ftl))n A a%ﬁ'if% Wlerd AR SR 'ﬂﬁe cafrier that constitutes one or
utica acceptabl e carrier and optionally
ondsre med;dssara p@mdlcnts nby gsaierehttee compatitipnaatespreparaé by uniformly and
éﬁte ! }éﬁg%@t %cltwg)rg%grg(%%r#gvgl}tﬁ f; tc&)ﬁeps oq)ﬁn%m divided solid
\Whiridis @ﬂ‘i:hﬂﬂilC'Ehé pededtioas tisendde cﬂmémagbrrmsxpedaatd the tledred
above. The conpositions include conpositions suitable
fB3seBiRHPD. rectal, topical, and parenteral (including
subcut aneous, |ntranuscular and i ntravenous)

adn1n|strat|on al t hough the nost suitable route in

483 gi verhuadhe pharmagafisaCosrmosiieny af thisioyeiongasy, inglyde a
}%%Hﬁaceﬁg&rllggxg{?{tatb\fe 92{) 1E:1h£1d %ﬁ%;ﬁgﬁg%ﬂhmfb'r EOmbihd and
pfearcitaltiael t:ombilnanm@mducﬂmg phammyeltte:aﬂp aweeptablet dalts of each

presented in e r.ed.b

KRB R e ool g £ REEPE oBhEBRA g BpmB gopmbination
RiRGiditEphaRec 66 BLadepthp sesoTteach ymponefIhBrdoi)negealso be

i nhi bi tor conpound_and gentitabi ne, conbin ﬁtlon

(Rl askin g SRS GOESH 9746 CRBbIRBIEn Wil 080 §F mosg pier
ctﬁé@ﬁ&ﬁl%&l& herg Qg}ngeﬁn&shb?nek Eﬁé?iﬂehﬁéhll?%@ﬁ@@c&ﬁﬁ@inﬂ@ ﬂlay include
e active ingredient in intirmate adm xture wt
phesernytdonic,chlemotherapentiaecatidéangetagenisraragents fdrch enhance the
p eut,i cal techni ques. The carrier my
2%89%%3}1&%&3‘7&87 W?S?e q)fog?grrs dependi ng on the form of
preparation deS|red for adn1n|strat|on e.g. oral or

par ent er al |nclud| |nt ven . Thu , the . .o
F{ﬁg} rmcel}f]f}“éél? O%W'B 11{1’]16]6'(1,](% ‘E]fs tlBIil @Spéyﬁfm?q;f\l}gﬁa(l cgmposition can
CRRRe Bh B RBidaRSinKibR6r @nfhouhl bid Sethéitddie h@ondimktion with an
adm™ni stration such as capsul es, cachets or tab)ets

eratibasonagshwitgrein §id @Bt EARRCH B80T HLETGET febotegifgmdhe group
[
J&Eﬁgﬁoﬁ%‘f alkﬁ % sljltaggmgfaﬁsgma éé g'ﬁ'ugfbl?%lﬁﬁ’@lnﬁﬁnf&se§Sﬂﬁlﬁx‘§'llotoxms
mlbmmss mntrmsrmumas dxwreonsthbraqu:sdkmm mhlhmrs,aaq:@@@t@§ of tumor cell
\,ﬁ{%{ﬂ as, an oi.l - |r11 wat er enulsion, or as a
BloSisnar AMUERARTISAI S on. In addition to the
common dosage forms set out above, an EGFR ki nase
i nhi bi tor_conpound an enc ne conbi.nation
(OAL1 udi rﬂ&ﬂ%@ﬁﬁ%@@ﬂ%ﬁqegw&e@@ B‘? 59 be- £o7 et a sl liquid, or

EReRAblek B?E(ﬁﬂlf Oarii&Y iRhRR 1880 R4 %€ ERdodly talc, gelatin, agar,
controlled rel ease neans and/ or dellvery devi ces, The

Qe AREGiormegnepuE! Steasis, anssbeaTie Beida Eaemes A YidBKd Gepers are
rrs%tglélro D, peﬁﬂl% LTBGYve dill aBERELR! ExAHGEs FBEROSR iR Bk Inde

carbon dioxide and nitrogen.

[95] In preparing the compositions for oral dosage form, any convenient
pharmaceutical media may be employed. For example, water, glycols, oils, alcohols,
flavoring agents, preservatives, coloring agents, and the like may be used to form oral
liquid preparations such as suspensions, elixirs and solutions; while carriers such as

starches, sugars, microcrystalline cellulose, diluents, granulating agents, lubricants,



of bringing into association the active ingredients
with the carrier that constitutes one or nore
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are prepared by unifornmy and |nt|nately adm xi ng the

active ingredient with liquid -@8rriers or finely

divided solid carriers or both. The product can then

Iéndeosn distiitegrating ageatseend the bike may bespedkie fora oeal salid pigparations

[58(:2}1 gl)l\'f?derst Iagpsﬁlagr ?a%ﬂatt Cﬂécaﬁ&i‘ EHQﬁélf {aé%@%f Qimidts ulauon tablets
Phventi arnaceutlca y accep

caad bapslulea rack ma p’ﬁﬁ&&d(omh&sagmmmlwhﬂrehymmdlmalnmdutlcal carriers

T WO N S

ktdhagRies.nhi bi t or conpound and gencltablne conbi nati on

(i ncluding pharnmaceutically acceptable salts of each

conponent thereof), can also be included in

ﬁoéﬂr maceu {6 c&&&ﬁ!ﬁﬁ&' thé E&ap bt GEOSRhR 3} AR oMvndal b@'i)@e;ﬁfed by
re other therapeutically actlve conmpounds.

tchmpagseion o aidlgmg,dtprtwealbbwﬁb Qneler Tale acn@sswenguqé@éts or adjuvants.

t ot oxl e cay 0.
émrgss\%ﬁ ta@ﬁe@s gﬁgﬁg g?&{fnﬁe o f pgé%#ngs %&ﬁta@%ﬁéﬁcﬁme the active
|1h§t’é@16n’t&ba\/f&:e i[l&i%ﬂng'fhtm stich a@lpewdaﬂm'cgrmﬂdzs optlctﬂally mixed with a

i.nvention ar.maceut i cal itian can.c

RO R LB BT oS B0 B e e e o Bl de fblets may be
GRHR Hﬂl%bl‘aﬁlg\’ﬂltahsuﬁﬁblé‘ PrIa'cH@B Cﬁlhlﬂﬂélﬁﬂ‘thdw&kéﬂ &J@hﬂ)und moistened
anti-c¢ancer agent is nber selected fromthe

cvitts s inertdiquid diluept. achhgahietag%ferahm @%l%mmta@gutgo Osthe to about
t | i bout

TS R DORBEY R B o

ar@ﬁn@knﬂxmbﬁgbﬁM@admehhgaﬂmpt03|s and anti angi ogeni c

agents. [94] The pharmaceutical carrier enployed can

be, for exanple, a solid, liquid, or gas. Exanples of

g9t d carfor exgmplocd fort@nlatioh sendetior the atddadmaistration fo humans

talc, gelatin, pec acacj.a, magnesi um

srvaioaten Temptaneaning GePait L doN Aedne PhgpiAded with an

\iﬁ?fdlp%'éﬁ: ﬁﬁ%oﬁ%nt SHOURY ofRBATM inaBirlal 1Rk 4§ valy fro@Alout 5 to

Exanpl es of gaseous carriers include carbon
dibowi Yepeaerdit nf thedotehcomasitionn Unitdnspganigrmpavill generally contain

%gg? 23! f%rﬁ% 41:(3 ne%{oaalbogtozs%lgﬁenp oye@%?}- ﬁ)%anp?tg?'mg, 50mg,

vidoetg, 2001, A0Omgo #0Gme,&l000tpp b8ImE,| 300 oEi mgl(w@arg: s,
preservatives, coloring agents, and the |like may be

used to formoral |iquid preparations such as

qggﬁenSI Srm&etitdl SoRPOsiS st Siesetd irlven@! suitebl® for parenteral

suc
administration may be prepared as solutions or suspensions of the active compounds in

water. A suitable surfactant can be included such as, for example,
hydroxypropylcellulose. Dispersions can also be prepared in glycerol, liquid
polyethylene glycols, and mixtures thereof in oils. Further, a preservative can be

included to prevent the detrimental growth of microorganisms.

[99] Pharmaceutical compositions of the present invention suitable for injectable
use include sterile aqueous solutions or dispersions. Furthermore, the compositions can
be in the form of sterile powders for the extemporaneous preparation of such sterile

injectable solutions or dispersions. In all cases, the final injectable form must be sterile

-and must be effeotively fluid for easy syringability. The pharmaceutical compositions



starches, sugars, mcrocrystalline cellul ose,
di luents, granul ating agents, |ubricants, binders,

waele®sn1gr ati ng agents, and the |ike may be usPCI/EP2005/005735

10

15

20

25

30

35

formoral solid preparations such as powders, capsules
and tabl ets. Because of their -@dse of adm nistration,

tabl ets and capsules are the preferred oral dosage
mest be siableaylerstbt conditiensrad cranufachire eng ptoeags; thpg preferably should

ln af\%d a%fnthH@L&}famﬁﬁﬁ &&m‘i{%f grlo%g%tn?sgrf giéfh 2\8 bacteria and

ueous oOr nonaqueous
tfaidie The catrier namige 4 kcévcmb nspdspetrsm)n nmefdmrh icentaiminey foramxample, water,

nsl RBGE (& or 8V eeio BT o e Bli S Por R R B,

GREVHSIS DEE, etnakz-hﬂme ﬁﬂﬂtufb@tlﬁr@cﬂaf ed by conpressing, in
a suitable machine, the active ingredient in a

free-flowi ng formsuch as powder or granul es,

gﬁ)?(ﬂonal ll%aﬂ%;ﬁ%%gtuﬂl Tc@rngo@ﬁ&ﬁetff thd pHREdn¢ ?fﬁf'énnérf‘f/éibltbc? ina form

ent ace active or dispersing agent
tsababslc éorrtaglcai@uqa@tén 3syfomekatnplg, dnrpegosolicredsl, @intaeht, fasion, dusting

t ur t
Rﬂ?' ’||§1 dﬁﬁﬂ§%¥q§ gﬂﬁgg@?y? pre#gﬁa gu%%%gﬁﬁqmenl
ftf&ﬁd@ﬁ@htﬁev@ce@S ffbested‘oﬁbxduthorﬁgna)f bd: prepaed i utdizinggmatFER kinase

BB LSRR 87 BB R T e L e BB caly

[:R&dptdtE sBKTRhG cc@nﬁo%ﬁmh@*ebf; r@ft}ﬁé mﬁﬁbx{ 9fa doferfionhl
adn1n|strat|on to humans may contain from about 0.5

{RI0CESHDE MBEIASE. AcENPEAEplEN? CreaiAs OUIEa! inipraparsd by adgnglxmg
arﬁrago%ﬁmmhaeﬂmdana%\f@g g@@eﬁwﬁ Bbo@f 5@ fol Sbul B4 ﬂﬂ the

vary froma to about 95 percent of
taotrqiounmrtp psaducoa creami ¢r cdwswgehfvingis devitel cgemsiendyl y
contain between from about I ng to about 2g of the
active ingredient, typically 25ng, 50ng, | OOrg, 200ny,
gﬁ@mg 4(1@1&@11?&(36@ cofO0sHonsBITNY invehtibiORNTE: in[4¥8}m suitable for
armaceutica npositions of t rese nventlon
Fr e PETBAL LY BTG e CaRaRT finsog: o pw%‘ra%ls bt igamiaggure forms
AfhiSRYs Eﬂl}ﬁﬁ%ltéﬁess SBRENS bARSrsAhclhfe cSoh bURe AR ddatdrikls
water. A'suitable surfactant can be included such as,

fagrmmesrdyrphesl inteiatox Yhe Sipppeitries meyde coneguenilydagmedly first
d?rgmfﬂg tIE)J g %ﬂ onqm% %ﬁ%%gﬁé ed!o'r%’glf%d lell’_ﬁé?(%ﬂfgllg%d by chilling and
S. Further, a

tures &reot in ol
pﬁamagmeokB can be included to prevent the
detrimental growh of m croorgani sns. [99]

Phar maceuti cal conpositions of the present invention

quprpbl e hedditioh &6 thrlbif@ctstidnea cttter sﬁgeedlblﬁs ahdgiiimaceutical
sol utions or dispersions, Furthernore,

dorpeatiensaiescrihed "W6ve may insidsy 7 %ﬁpf@%r@#i’ |oee PowaEs additignal carrier
LS BiEh &N ANGARAPHERAE FdvBAnLha S BirkfeR! blrface-active agents,

thickeners, lubricants, preservatives (including anti-oxidants) and the like. Furthermore,
other adjuvants can be included to render the formulation isotonic with the blood of the
intended recipient. Compositions containing an EGFR kinase inhibitor compound and
gemcitabine combination (including pharmaceutically acceptable salts of each

component thereof) may also be prepared in powder or liquid concentrate form.

[103] Dosage levels for the compounds of the combination of this invention will be
approximately as described herein, or as described in the art for these compounds. It is

understood, however, that the specific dose level for any particular patient will depend



I nj ectabl e solutions or dispersions. In all cases, the
final injectable formnnust be sterile and nust be
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phar maceuti cal conpositionsnust be stabl e under the
condi ti ons of nmanufacture and-3forage; thus,

preferably shoul d be (gr eserved agai nst the o
cupenarianabi efdacietsiioruding Heagsdiasbinvaehf. sererrl dgalth, sex, diet, time
g?gcﬁrﬁfm&raﬁgﬁi YA addhifstERbh r%{e &%Qc&ﬁo:ﬁ‘ecﬁﬁ &HBmQtrlon and the

ers 6n edi um cont ar ni ng or exa
eéh@mpbfmp@mymhhtdmgweugﬂggmmgﬂxﬂﬂnopylene egcoI and
I iquid pol yethylene glycol), vegetable oils, and
suitable m xtures thereof. [100] Pharmaceutica

I(m}ogi t H}h&in@éntfbh ernll he Befiér u'r?ﬂmﬂh;i dgrong e erimeatal Details that

suitabl e for topjca e such as or exanple, an .

fellogdioweiesane skilled Fﬁs%@ art vgid | fsrfiﬂycm?gfq%?@%@@ specific methods

Lhe résh}??dlsgdégéd"e?& mdrE1§ 1GRRRES & 180 fiveAoPS dddcdbddahéRe fully in

sul't for use in transdermal devices. These

ftioer otednzst wiinks fotteyw Heropfier andare nat fof Yezdongideied BErRy kY diguted
nhi bi tor conpound and gentitabi ne conbi nation

f? uding phar maceutical ly acceptable salts of each

.conponent thereof) of this invention, via conventiona

processi met hod an exanpl e, a cream or oi ntnent
OSér epa hydr ophilic material and

,mater together mnth about 5wt % t o about 10wt % of the

&?ound to produce a cream or ointnent having a

Ired defedustiemcy. [101] Pharnmaceutical conpositions

of this invention can be in a formsuitable for rectal

adm ni stration wherein the carrier is a solid. It is ‘
Al @fler ablThetchader céle spriciiapiddrmphgrowth factiyseceptor (HER1/EGFR) is a

SRR bRy R 5RO 080 B
S%tﬂﬁ %k/ésﬁfglqbﬁlgm)l 136768 Vieiahe tddcyrsforervexbrbys HER EEGFR: head and
m X1 ng the

t h th d
GHPK oS Pl FERBAmB Y erPY) e erren Lt SR B HeLC) (50-
[9b98)] gﬂo@taed&hi:érqmolm%)h BliGhO [ RS0%), QA cGRahEdr €30-60%), breast

ingredients phar maceut i cal fornul ati ons descri bed
abow (WOV@@Q}@r@ctab@nggdﬂ&p&Q%)ﬁ BanCEPREiC SANGRS ,(330—50%) and ovarian
addi ti

S SO RRGH RS IR S b hon, L OBk st D
aigeTﬁSs-768)hiS£1b&marIsS btd:lrdl@aﬁ)t@t;tt Biees@mcmdttﬂmaol 19:183-232).

di n t the |iKk t
ctagrore oA T et T S RO R an
kit Qitlthoe[dlvht‘f‘déﬁ Qegseniethstabes datpodr bghdus.i nt ended
reci pient. Conpositions containing an. EGFR ki nase

inhibitor conpound and genti t abi ne conbi nati on

| d |
C[o rr'p]o ﬁ o HI@%(EB@ s‘."ﬁ@%’&st &?fhﬂn}én fl’tﬁﬁged%é’éi Rc&ﬁhﬁ@ t@the%%@éﬁt of the

al so prepar ed wder or
| dispabe] t]m)tme@ncmt@pprofagh will dtffer For early stage of the dtsease surgery is the

only cure, and a multimodal approach with chemo/radio therapy can be associated with
improved outcome. In advanced disease, chemotherapy is the main option, which offers
small improvements in overall survival. Thus, the medical need remains high in NSCLC
with the search for more effective and better tolerated regimens. Many traditional
cytotoxics have been used as monotherapy in NSCLC, including vindesine, carboplatin,
etoposide, ifosfamide, cyclophosphamide, vincristine, and mitomycin and cisplatin
(Rajkumar S.V., and Adjei AA. (1998) Cancer Treat Rev. 24:35-53). Monotherapy with

these drugs produces only small improvement, but combination therapy with cisplatin
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conmpounds. It is understood, however, that the
speci fic dose level for any pafli-cul ar pati ent vaI
dependupon a varlety of factors including the a
lheslgpsmp@pwen@se midres$ antbigmrpvedshsir qaalgy of {gf o T omlsed trials

I, [ t
L P IE P e B o OSBRI e
particul ar di sease under goi ng therapy. [104] Thi s
invention wll_ be better der
BT iR S ae B RO 5 M A b s o el epesy
irfduchRe aBdmottabinerBabthetappipis@cdradter frovdbilithef spned I‘Esp'.bnse and
nmet hods and results di scussed are rely illustr (ﬁl ve

amprayed Ay apeiy 85 lifede irme af Fropecd 198%: HaYR 24 XeTRiting, and
\'Xﬁb&ﬁe id\%&j t'ﬂfi‘ﬁ Etgﬁﬁag@f:ﬁgl; g?%ﬂ)%oﬁﬁg cﬁlééﬁx%%%agf; %tf&g}?%kl@& VeaV., et al.
[Qé@%i)ll&ng[C]aﬁ@e]r 26(R)r85etB4). i on [107] The cancer

cell-specific epidermal growth factor receptor (HER

| EGFR) is a val uabl e nol ecul ar target in cancer

t[heolapy ((@naigitin thalsbyahdElioptar @rdaniz R0y Rexqaectt and Treatment
Qpin. Investi Dru s 11:.755-768).. ny cancers .

59 Shinesr o8 it Rt AR LR applitaxe
Q@i &t 49; %1@@%’9 J chgrosiw! 16:z L2141 9A§@16Qﬁfer combination gave
('NSCLC) (’5 prostate cancer (40-70% nf]a

(RO Ationtor ene BT € SonD0bg et e CURAY bpRelt was not me),
égl’g%sgb%é% 566:8% %nﬂg(lﬁ;] gg %r\gfg(;}ﬁg% stérgcgaég ?i%%are Eﬁrﬁ%fﬁﬁﬁﬂ NSCLC patients. In
(adidiatont ®tdmabinEtiand gmditabiae @d ¢2pREN hEprentsh@pi to act

(TGt T R oS! BTl G (Rugs St Aogsemin
?@Erh&h / Eg:suﬁplgmmhwmxt piesk [Iﬁiﬁabﬁﬂawéspo@seeateé‘apgmmﬁme and

R and patients wth_advance o
e hdn g B BN H RS INSED Bt S rired g SF 48%
—pfooh.he
T oo dabee KR &7 1?‘2‘? oo early
st age of the di sease, surgery is the only cure, and a
appr.oac
LB 2t S Rr BRI Sh oG ARE R AR Lo B o5RdaDE and promise

clogrkioRy ey théolﬂbﬁcymmeMgsoA,s cadndec belbﬁﬁeerfs: tgrgaisiare only part of
i mpr.ovenents in overall n%g ViV

b élspwﬂglogy,dﬁafnﬁe ing artgﬁtgg gg% F%lhvepf(g(?na;lr@.]:ugs may have a

efhestdiverand o?ﬁhiaﬁfreaftﬁlleﬁmtmbm@s HENG to Mt of EGFR inhibitors in
trad|t| onal ot oxi cs have been used as nonot her apy

| gpnNSELon Wlifh: @Fétlﬁ@alﬁh%‘é@ﬁ@rﬁy car bopl ati n,

[112] Erlotinib (Tarceva™, OSI-774) is a selective, orally available small-molecule
inhibitor of the HER 1/EGFR tyrosine-kinase domain. It has potent antitumour activity in
preclinical animal models of head and neck and vulval carcinoma (Pollack V.A., et al.
(1999) J. Pharmacol. Exp. Ther. 291:739-48). Erlotinib induces apoptosis in vitro and is
active against various EGFR-expressing human tumour xenografts in vivo (Moyer J.D.
et al. (1997) Cancer Res. 57:4838-4848). In an open-label, phase II study of NSCLC
patients who had failed platinum-based chemotherapy (Perez-Soler R. et al. (2001) Proc.
Am. Soc. Clin. Oncol. 20:310a (Abstract 1235)), erlotinib had encouraging anticancer

activity.
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with these drugs produces only small inprovement, but
combi nation therapy with cisptédinhas | essened
patients' illness and inproved their quality of Iif

(3] andokr Shésctedyi we vestigeiad vehether combal% Flll‘iﬁqu’fo W(ltil%@}atm or

SO b BB R0 i R e it
beﬂuagmmcalﬁenﬁhhﬁhmgetummgmmla PEhetiio0a agd det@NSCLC tumour

bi | | f d i
R 2 T PRSI, QR APV 001 oo

Bitdineodilel ?élgsellE(B(ihna@ @tdt bE (20023 Clihh@mncst Resla@(tD): 3250—3258 Lee,
ci spl atl n/ et opasi de chenpt her ap

M. Fphs “Gaeeisbaiarceas ) 1 Thopns UATANC e
468 & RYretd géi{,@mstg tion for Research and
Tr eat rrentreo?gréancer ) c%%‘par ed cisplatin and
t eni posi de to cispl atl n and paclitaxel (G accone G et
g (19 . 16:2133-2141). As the
Iﬂa]t4t]er con%tfﬁggagﬁhé[%@ %)etter pal liation for advanced
NSCLC (even though a cl ear survival benefit was not
(r[)rfté, it has been recomended as one of the standard
I5dare P81M&3vanced NSCLC patients. In addition, a
combi nati on of gentitabine and cisplatin has been

shown to _act synergisticall V|tro an
abdfilt i veFgmele, fthyaic, paury nudeymige (C g@%“’@irﬁ%ﬁ Wﬂmmgton
h &fit8:
408 sk e s i e
amld amslsedrdasl}a by |obmrval'bn\mé lagalysis Dﬁbbod SQKEBIIGS taleny e sentinel

r@ﬁfg@a‘;? glﬁ _ %r@éfﬂelfﬁl@‘]ﬁrlhﬂﬁg}glsﬁ%%%ﬂﬁg forag:gglmgl e'hnd recover

i sldpsiap-rtlated seesdockweelel | speci fic approach, and
prom se |less toxicity than the ol der cytotoxic drags.
As cancer cell-specific targets are only part of the

{BAase @ﬁitb&éx%axvatéﬂa%aﬁﬁ@diat%d E63H505 8 enstFEQELE fIn@i3e] breed
onventional drugs may have a synergistic effect

@QWnﬁmrlnaert memd NSOLWeTE Praviigest 4 Ehitugs [qad ng agimals were kept

%ﬁ a 12 t (I{EHF ggﬁtoaﬁlfi f&% &%[%0 ?én : g&i(d#aé %hg/ \g%tgfrg(%tﬁéé%v?r% 7:;%Soclaved

ibefore asd @l dhurgedoraelklyy AAL/%aiixlnabet)@eémnﬂs -was¢ radcerdance with

hi bitor of HER ., / EGFR .t - k] d I't
Ao B B P S BB T R rE PR i

nndels of head and neck and vul val carcinoma (Pol | ack
et al 1999) J, Pharnacol Exp. Ther.

ibﬁﬂ?Sg A)L cuptpreod anBmalsiidisSs apopt osis in vitro and

is active agai nst various EGFR-expressi ng human tunour

xenografts in vivo (Myer J.D. )
[119] HA460a cells (provided by Dr Jack Roth, MD, Anderson) were grown in

Dulbecco's Modified Eagle Media (DMEM) supplemented with 10% Foetal Bovine
Serum (FBS). A549 cells (American Type Culture Collection [Manassas, VA] were
grown in Roswell Park Memorial Institute medium (RPMI) 1640 + 10% FBS. The cell
concentrations for implant were 1x107 cells/0.2mL for H460a and 7.5x10° cells/0.2mL
for A549.

[120] Cells were suspended in phosphate-buffered saline, and implanted

subcutaneously in the right flank of each mouse. Once palpable tumours were
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al. (2001) Proc. Am Soc. din,_ Oncol. 20:310a
(Abstract 1235)), erlotinib had3encouragi ng anticancer

activity.[113] In this study we jnvestigated whet her
cﬁswmwhnga@mp tWEHE ﬁarvéiomeésg phad e}l groyps dadsinikp siegingmean

ALANIVG hﬂﬁléégf 61 NGAR, IR Castf AR 85Ad HBQ&J \§61§Ht§ Svere taken

synergi stically or antagonlstlcally In 1nhibit

threotimeg pawdek. Znandle 80w iadividslio nm@@dttumghomﬁm@enment

wer e chosen because they clearly express EGFR, with

around 70, 000-80, 000 binding sites per cell (Bianco,

Ci218t al Tet2Q0@} afid drug tfeatmeant. Res. 8( 10) : 3250- 3258;

Lee, M et al. (1992) J Natl. Cancer Inst. Mbnogr.

(13): 117-123). A549 is slow growi ng and H460a is nore

ggressi yeloand (b@‘?ﬁﬁm%rc@ﬁﬁda& Uhiohdhle! Wa@'f@mﬁﬂﬂed as a fine
thods [ 1 15] Animals 6 Femal e g

ﬁuﬂmusmmhﬁgd@mﬁaébow lufgsg apd I@/@@n Wn Wﬁﬁ%@f%hmectwn

n
b, A B3 8, e
absde Al panpamdreanaitgdsdasly dbr biveeks. sanpl es taken from
sentinel animals on the shared shelf racks. All
aninmals were allowed to acclimati se and recover from

sApi ngLxeprEliesd Endabint 0Gehza@E Lilly RegdarAuCeanbaid)was

wat er and irradi ated_food 505&%% Plcoajg J; g %
kf@@@aatgq%gw e PrRbaskpees vl w1 ine |aRﬁor g gi% g,‘t? étaztructmns
@wﬁ% his) H‘Hbd% r@iﬁiaﬁxfh% RIRL S cWRs &)rﬁﬁdﬂnd' AnaliddotR@ e stock vial

cycl ges, bedding and water bott]|es
\selruetoamwas:tahvreﬂ)r oattoiass guPaPRASHHEE 6 ewbeRngeded for the entire

g P’O% Oﬂ( Eugerc{ ﬁ%ﬂg Gteri erkaﬁﬁc%a(g g@@ %Ss &cfo'ﬂ (Qg b%&r?% g‘lﬁng volume

[f31&kh @aintal C(Gérhmt&nr&n\dasagwmhtrspam«)mllﬁf (1. Pisik 60wl syringe and

ceI | s é ﬁ qﬁ!‘? f}@ﬁgrgxg ﬁang eﬁs@ ey ?nrdfzvﬁ%é)w\@ecaleof six

hﬁg@ﬁ&ﬁ}ent ed with 10% Foet al Bovine Serum (FBS). A549
cells (American Type Culture Collection [Manassas, VA|
vvere grown in Roswell Park Menorial Institute nmedium
) 1 E@Q el &8ldsisconcentrations for
Aﬁla \;\Qéa?%ﬂ'a[ti'o?lé‘? cefilS ?’gl }JS or H460a and 7. 5xI O6
ceI I s/0.2nL for A549.

[125] Weight loss was calculated as percent change in mean group body weight,

using the formula:
[126] (W-=Wp)/W)x100

[127] where ‘W’ represents mean body weight of the treated group at a particular
day, and “Wy’ represents mean body weight of the same group at start of treatment.
Maximum weight loss was also calculated using the above formula, giving the maximum
percentage of body weight lost at any time in the entire experiment for a particular group.
Treatment efficacy was assessed by tumor growth inhibition. Tumour volumes of treated
groups were given as percentages of tumor volumes of the control groups (%T/C), using

the formula:
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wer eest abl i shed, animals were random sed so that al
groups had sinilar starting nedf-tumour vol umes of
100- 150mm 3. Tunour neasurenents and nouse wei ghts
WEYE t ak 4A0x(aFe)f$rfed) per week. Aninals were
i ndi vidual Iy nonitored throughout the experinent.
[ 121] Test agents and drug treatnment. [122] Erlotinib
(O8] Phamieoedt reabsptsunéaorfdmbeyolNme ofadrepipdrandun eda specific day

f.ine suspensi.o it ' [Lul
At e PBEPS Vi her Bl I A DB 8 sl @26t on he
(fRst2ak b ok amlent, Waspgissren mea@binyorusinge af 4 odntsy giaupen a particular
and - gauge gavage needl e. AUgroups re treated
4y o} Tea PG TmEBkaT GusBieotiso B RLLR \GHRs PHBP AGTe eroup on the
(ot tr@dtmeht.| | Y Research Center Ltd) was formul ated
in the prepackaged vial with sterile saline according
to the label instructions, giving a solution

ai ni Pz i ' f the

M L AN SR S L
consi sting of the drug needed for the entire study,
32? diluﬁgg JHJ her with sterile saline, to give a

Yti on “6. dosi ng volune for each ani mal.
Genti t abi ne was given intraperitoneally (i.p.) using a

3nmL _syringe and 26-gauge needl e. | groups re
tliedt ed vty va! v eﬂg@leééeﬁasl%fﬁla|eﬁw3§i formula:

injections). [124] Calculations and statistical

anal ysis. [125] Veight |oss was calculated as percent

dh3Hge i fiDxeBEN/Zgr oup body wei ght, using the formul a:

[126] ((WW)/ W) xI OO [127] where 'Wrepresents nean

body wei ght of the treated group at a particul ar day,

gmsu] W' wieps G espresereathebogdy disgietdrtof e tuhver,seaded greprepents the
Maxi num.wei

at start of _treatnent. t loss was.al so

Sl fipeiar b8 FOTEE PRES o oRHNR A0 o bitR e R AR e
RANLEROAYEa1BTaRedynpeidfokmbiast at any tine in the

entire experinment for a particular group. Treatnent

ef fi cacy was assessed by tunor growth inhibition.

'gz?rgur Vo{g(lfﬂ?@/li% <jopeat ed groups were given as

ent ages o nor vol umes of the control groups
%/ C), using the formula:[128] | OX((T-To)/(C Co))

(
E[&é;&ﬂ e\évh S{dgellj%lgr{{:pzr%éegl sint?ellsnctu 2)3 vgﬂl%rofvcﬁé H%ied Eroﬁp at a particular
day, and ‘T’ represents mean tumor volume of the same treated group at the start of

tfreatment.

[137] Statistical analysis was by the rank sum test and one-way analysis of variance
(ANOVA) and a post-hoc Bonferroni t-test (SigmaStat, version 2.03, Jandel Scientific,

San Francisco, CA). The significance level was set at p<0.05.
[138] Pharmacokinetic analysis
[139] For single-dose pharmacokinetics (PK), blood samples from three mice per

time point were collected by cardiac puncture at 5, 15, 30, 60 minutes and 2, 4, 8,16, 24

hours post-dose. For chronically treated animals, blood samples from two or three mice
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group on a particular day of the experinent, and CO
represents nmean tunor vol ume oP>the sane group on the

first day of treatnent. [130] Tunor growth inhibition
pastinabeint werdolisitad viatke fatiomarbial sins 2} 1 2006 dypxs. Celegtion tubes

R O TS Y55, UL D SO v

tlaeed ar-ge°Clirdsseiassonoénttaiond effalotindneeredletermpred sisimgs: liquid

the small diametey. In so cases eqr.essi on
e Sl S SRS LDl A
¢ 8t cati @ellitsts B 1AGRLE PRIBar@netbrb3dre édtiate) byl ngncbébartmental
[136] where 'T' represents mean tunpr vol une o _élge . ®
ppalztie of e sompasiteataga veing meaEK&zi%l}latmoProaﬂf@mmee{yﬁ gHiPRO
t 0 &A%§F§c{gn& FRe b Rsbr 90 Aonbdifrati

S Igp)tn %Fﬁt‘}}a}ég }#reqﬁct;)ﬁ fn[ 137 fatklgtst I cal rga{nal ys) i snv\@s _agﬁns e
dhtermaed usingatselsttivndC- oMM M@method wigh & qedntifigrtiemldmit of 1ng/g
ANOVA) and a post-hoc Bonferroni t-test (SignmaStat,

%€t on 2.03, Jandel Scientific, San Francisco, CA).
The significance | evel was set at p<0.05. [138]
Phar macoki neti c anal ysis [139] For single-dose
b mac o KAHEIqZyaeedRSY bl ood sanpl es from three mice
per time point were collected by cardi ac puncture at
5, 15, 30, 60 mnutes and 2, 4, 8, 16, 24 hours,
hbAtl- dos Eiveroice par werteant fjom el serainme) veyns, Wi ggn a full necropsy
S I r ] j [
EIFR B ob LI 0ol 568 ok FEPRENAIFIAR iee ML for hacmatology
had ckEnicdlahkmidtiyon t ubes cont ai ned et hyl ene di am ne
terra-acetic acid (EDTA) as anticoagul ant. Sanples
were stored at-70C. Plasma concentrations of erlotinib

}wzg det grioR @ﬂn?réb %ie-?lﬁié(dﬁjéii idm/iéiﬁi@ﬁm D(Qh%gn’ﬂbyfoﬁndlin then

anaem nmass_ spectrgonetr - L. t .

queaesserliie atﬂlﬁf}eﬂieh& vdP @fl alquf?gﬁ% ?mwg)Rdfggr% %é‘lag'*% %\Ré?‘é“ for
qﬁﬁﬂlﬂi@flﬁ%cgéﬁnﬁ%) WRPIP@NLE SENRlimANak ¥aivkt @fgobh®rum (Dako Ltd) was

conposi te data, “using the PK eval uation programe )
\ised\anthe ne @2REE cpnivelr S¢atinngwere(ipaarsidghTarge %.etrmab‘iféutlon (Dako

Tolt B Rels e P bt btk € PRARE R TR E I Sidogenous

Geeoxiddst aaivignwvds quehctefl witlgé% H,0, in methanol for 15 minutes.

[143] To block non-specific tissue-binding sites, sections were blocked by 10%
normal serum from the species in which the secondary antibody was raised. Sections

were incubated for 20 minutes at room temperature in serum prepared in Ultra-V (Lab

Vision).

[144] For platelet endothelial cell adhesion molecule (PECAM-1, CD31) antigen
and EGFR antigen, the sections were incubated overnight at room temperature with a
polyclonal goat anti-PECAM-1 IgG (Santa Cruz Biotechnology, Santa Cruz, CA) diluted
1:800 in Antibody Diluent (Dako Ltd) or with a polyclonal rabbit anti-EGFR IgG
(BioGenex, San Ramon, CA) diluted 1:50 in Antibody Diluent (Dako Ltd). Sections
were incubated with Vectastain Elite ABC-peroxidase (Vector Laboratories) for 45

minutes at room temperature.



tissue. [140] Pathol ogy/ necropsy [141] Five mce per

treatnment fromall remaining groups were given a full
woewsopsy’ at the end of the study. \Wol e bl oodP@EEPBEDT@S735

coll ected fromthese mce for haematol ogy and clinical

chem stry. [142] Tunor sanpl es3fere fixed by i mrersion

in 10% zinc formalin then processed in a_ Tissue-Tek(r)

YA45] ( Sak Hpathe Xicb Teansigariesactians peraiepbatedsiorjhoyg atrrgpm

| « -

R A e S L

d M0 0oin. ABéotly rikeneako hid) Sdldwied bydhegedditiert of koysgradish

Sol ut j ko Ltd).,and heatged .940C | t
PR etk Er o AL PR 20 BB enoue per ox | dase
s activity was quenched wth 6% H2O2 in net hanol for 15
i nutes. [143] To bl ock - ifi ' - pbi.ndi .
T LS, doAdal Te 000k e Pari e bl S bl
R ﬁigg%rtlc%ogeﬂ@RGQafcﬁq)@(ﬁfc%? dad Yidwat CRA9RAs W& according to the

rai sed. ns were I ncubatéd for 20 _m nutes at room
tnesmpércatrer’ srecomywndations frarad dowrpntigensa Vigetor Mova/Ref gWgctor

[[144] . For. pl I [l [ :
(Bl Rt i FHRORE A iRl R A% PR AEKRain
10 were incubated overnight at roomtenperature with a

pol ycl onal goat ti-PECAM1 1gG (Santa Cruz
é%ﬁechn%‘eéglﬁa‘@g[ﬂﬁsﬂ‘s&oﬁz, CA) diluted 1:800 in

Anti body Diluent (Dako Ltd) or with a polycl onal

rabbit anti-EGFR 1gG (Bi 0Genex, San Ranon, CA) dil uted
1148 i n AResilbody Diluent (Dako Ltd). Sections were

i ncubated with Vectastain Elite ABC peroxi dase (Vector
Laboratories) for 45 mnutes at roomtenperature.[145]
15 Fo49]t he HGEY immungestockautilstasning reNSREGenegrafisr 1
hour at roomtenperature with a polyclonal anti Ki-67

| gG (NeoMar kers, Frenont, CA) diluted 1:2,000 in
Ansilbody il BGFR ekfebsiorl patiprn ahd HA60R md ABKD tddirt wenexamined

of horseradi sh peroxi dase-| abel | ed strepavi din conple ..
s BE T Y4 p e T JBRE B S JGDIE6 S CIPr il PERER of stining
TEGFRYEMaIR)} stWh)! TG OB Hsiast daliRGhoWhgkdqhivalent expression of

(Oncogene Research Products, San Diego, CA) was used
20 AHGER di thyse ove enordines Giiennoet: of al.d2ePhrinCaners Reggi(10):3250-

f [ .
255 CH M P F2) YREHCCa sE Mot U712, 1
t he nucl ear counterstain.

[151] Single and chronic-dose PK assessment of erlotinib in athymic nude mice

25 [152] In non-tumor bearing mice.

[153] Erlotinib 20 and 100mg/kg was given by gavage to female nu/nu athymic
mice. The doses refer to the hydrochloride salt with an active drug (free base) content of
91.5%. The formulations were sodium carboxymethylcellulose suspensions containing
30 2.5mg/mL and 12.5mg/mL of erlotinib, respectively. Three animals per time point were

evaluated for PK data (Figure 4).

[154] The mice given 100mg/kg had high systemic exposures to erlotinib, with an
AUC, value of approximately 196,000 h*ng/mL. The AUC, following 20mg/kg was
35 33,500 h*ng/mL. The exposure (AUC) was dose-proportional. Mean maximum plasma



[147] Results and Discussion [148] Results [149] EGFR
i mmunohi st ochem cal staining in NSCLC xenografts [ 150]
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tunors was exam ned by i nmunohi stochem stry. Both cell
lines had a similar nmenbranous3gattern of staining for
EGFR (data not shown). This confirnms past resul

t
showintrgtierpulsra RBPROX B5a5elE 94i09Ang mLEedtar 10Amefkes and G400ng/mL after

t o i [ : )2) '

40 5% BRGS0 i FOBEE anopaen
Gamndesl hatfdife wdsmbaut.4 Holdy and1the av@aye mpabEpidsioeginae abmt 7 hours.
chroni c-dose PK assessnent of erlotinib in athymc

nude m ce [152] In non-tunor bearing mce. [153]

Ensgti ni hn 2Gneniskatid@mgédg was gi ven by gavage to

femal e nu/nu athym c mce. The doses refer to the

hydrochl oride salt with an active drug (free base)

2[95@6 nt KR tridlhiv 618 169, 08bhat 000 ndase.0sadkWas éiven orally to
ar boxynet hyl cel | ul ose suspensi ons cont ai ni ng 2. n%/ L
anvdiud ghemiy/ mice oflasena Qﬂnicmffﬁtloflé%él@ttp\léﬂwngm&e@d 8,870ng/mL at 1

O e B poRE B YR 3B bRt b umor

syeataniatosxfotiswirgsorblodased aft 150ty /kgyissnplad apbiCisame tined peants as the

of approximtely 196, 00 *ng/ L. The AUC] ast

RIS aﬁ@’@@?‘i’ﬁ’i%dggo Ch Of&?@%]t’lsﬁﬁ?m The exposure

(AUC) was dose-proportional. Mean maxi num

pl asmaconcentrations were approxi mately 24, 000ng/ nL .

H6Er  10ORgHRsiviAWY venuibGHTLe BB CoRrGiRITSNAS MeseFate, with a
iaid i 0sb . The

R B P A g, (026, Thp fbosure

avay duge-dependentemidderre ¢hani dese-atapottionahwith gscand@g]doses. Tumor

TRl ERh 0% Fhuet R hl D S BBl RrR i o, e 1)

athym c mce, plasnma concentration was up to

16, 700ng/ oL and 8, 870ng/nL at. 1 h h t. .
ddsel r gslag@{n?lpgqugp QR the_ratﬁqc.: gorspgglg[gﬁ)ilg g{hgfggggude mice.

tunor concentrations follow ng oral doses of 150ny/ kg,
sanpl ed at the sane tine points as the plasma sanpl es,
web8] 4, 80frletindd BI3d0ng/ g ti ssue. [157]

Inter-individual variability of the plasm

concentrations was noderate, with a relative standard
da60Rt i orTHeRAMD fof edbtinid w35 -140%gkgafitgure 6). Mit@ sigwing bigns of

S’f)églgﬁ% rrag&\ga fsplgir?iﬁesgﬁ%%ﬁ Jg%gt a?ﬁrgv{fr%gtggég %r.lli&lﬁsl?m and gastro-intestinal

tract. One mouse in the 400mg/kg group died. The rest of the animals in this group were

euthanized because of morbidity. Mice given 200mg/kg had marked weight loss and all
were euthanized. Our previous efficacy studies have shown, however, that erlotinib
150mg/kg in this formulation is also well tolerated for 3 weeks (authors, unpublished

observation).
[161] Gemcitabine MTD

[162] In a 2-week MTD study in nude mice given gemcitabine, there were no signs
of overt toxicity (weight loss or gross clinical signs) in any of the treated groups.
Gemcitabine’s main toxicity is myelosuppression (Hoang, T. et al. (2003) Lung Cancer
42(1):97-102; Philip PA. (2002) Cancer 95(4 Suppl):908-911; Tripathy, D. (2002) Clin.



concentrations also correlated well with plasm
concentrations in this study (Figure Ib). [158]
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athym c nude mce. [159] Erlotinib MID [160] The MID
for erlotinib was 100ng/ kg (Fidlre 6). M ce showing
signs of toxicity all had simlar |esions. Goss

BooastCancend 6Stnplinxs-1A). thecedriminal doqsbsandes; ft easplatg blood counts
tract. | ' : / Led

U5 T, AR DB S 8 18 e v
of norbidity. Mce given 200ng/ kg had marked wei ght

d_al | t hani zed, ' fi
{835 oo R b HdGRB AR deip inibitht Rty Shhifbar s.v. en
iAraje{i hbsus (ﬁwma&h@wgegﬁz@y. smsvtej?i; H)u@h Emax hphgeddrzgl?j KB@(GEQS) Clin
au ors, unpu I she opservatlion). nc a
neqr Res24(5): SO Rt i) a8 mee (GG PO(2):85-94),
rﬁ%’ctd?@ :tcpﬁse 4 RE6F Y\@(flﬁ%/ﬁg _e§ér? R1a9b iPMEE bt A%y Sthubids as the

wel g 0Ss or gross clinical signs) in any of the
treairtied dyso Vs wedraitig editines mglsm%ngh@)dpgqstay diferent sensitivities

el osuppressi Qn ; .
%Yef %eg.f?ulm ’%or ﬁnﬁ‘{':g@%%fg ag%%%)aﬁ tII;]e((: %rgglg% ((ﬁlg&giof;%ﬁ‘ﬁ: &en be
oAl lind@@Bedit (MerTmapR Ryet dD. (1926)ARyesCINew Bragssit4(3):243-247).
Cancer 3 (Suppl 1):8-1 1). Since term nal bl ood
sanpl es for conplete blood counts were not taken, it
i $6410t K m@wBtsiok cHIBEHIB oNRstablishe® NHUIIES&iofafisn any of
the "dose groups. [163] Based on these findings and
data found in the literature (Rajkumar S. V., and Adjei

(199 : 24:35-53; Bunn P.A. Jr,
iﬁsﬂ&ell?oﬁgﬁé(gg%&%%%%%ﬂ%er Res. 4(5;J:nn1087-1 100:

en Bokkel WW, et al. (1999) Lung Cancer

t
548, 50 R LT S b o

Qﬁ’l?ﬁ-nta%n)/,\@ﬂ&irﬁb,i 3G reendtheagy, ihad sighifgahi disedeposiest efficacy. In
different sensitivities have been shown for i
ttlerb0Oregllsg Broyp Abareriias gragvih intrkitipe 9EP1GrIPERPR} Herswrvebigle

eve e tunor-line-specific (Merriman, R L. et al.

@f@@%‘? I nvest. New Drugs 14(3):243-247). [164] Effects

of erlotinib on established NSCLC xenografts. [165]

response study in . ]166 t. t.he. f.the,
T0e8y RS bl H o kR Bl BB bk o
i ' : i V. : h - .
TR O BB kil b sPRge, TS oplnl; con
o 2fipe/kineX88s (rrd). Qi onetsus ivelniclsicontwel) OFigeresd)( pimre wrere no partial or

versus vehi cl e control).
complete regressions.

[168] Combination activity of erlotinib and gemcitabine in H460a.

[169] . At the 28-day endpoint, erlotinib 100mg/kg had significantly inhibited tumor
growth by 71% (p=0.002) (Figure 3). Erlotinib 25mg/kg had a suboptimal efficacy of
30%. ’

[170] Gemcitabine monotherapy was tested at the MTD of 120mg/kg every 3 days,
and at a quarter of the MTD, 30mg/kg, every 3 days. Gemcitabine 120mg/kg every 3
days significantly inhibited tumor growth (93%, p<0.001). At the fraction of the MTD,

tamor growth inhibition was 64% (p<0.001).



[167] The other groups had the followi ng growth
i nhibition: 25nmg/ kg: 46% (pO 001 versus vehicle

we@onwsnolsy] 12.5nmg/ kg: 36% (p=0. 003 ver sus vehi BCBEP2005/005735
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control); 6.25ng/kg: 28% (p=0.014 versus vehicle
control) (Figure 2). There weré&’no partial or conplete
regressions. [168] Conbination activity of erlotinib
and gentitabine in H460a. [169] At the 28-day

oi nt .1 ni [ i i fi . .
ﬁﬁﬁﬁ)b: ‘ e’gheieéénrglélhgtk% mét%gggﬁt?%&??gg%g%g%ﬁ?g%dg? gn% fr.lotmlb o'ral
E(!)L();gg/kg s ;2?113;_1 eith kizds ?tr”] wubdiytat day 5 emtif@m@lyln?f]argﬂl\i/ﬂrr%g Afll mice

ey i ne .monot her e 0
N
my/ kg, every ays. mci t abi ne my/ kg every
days signifi tly inhibited t wth (,93% . .
Sats o1l Lo g fummt o COBi can
b B Lon. ' . _ \
Eg%%ﬁ{g é@ﬁﬁ%@&% ((\ptgbggy@’/é Eﬂ<70]d0 1 RGsus Bkt RALLAHI)! lhere were

g ev days and erlotinib ora
260nmiaker smspléte réabssionist This inilsition waeRetcidditivatas dayassot

post_tunoy inplantation. .AUm ce .e, dead .

st iorBpe A ET S PR CraHE R gy e 3235 o the MTD.
*‘Iﬁf@%ﬁ?&iﬁ%n%s&%ﬁio& alphTRandly BaE eg celsenp 1B0dmyis @and
erlotinib 25ny/ kg inhibited tunor growth by 86%
epocicding B} sugkgehi cl e control). There were no parti al

or conplete regressions. This inhibition was not

additive as it was not significantly better than

¢lHer gEunittmtionactviteeddininityd gamdiigbiiedr 834%t 25% of

the MID. This conbination was al so not significantly

better than erlotinib 100ng/ kg or gentitabine

127y kg AtlAT@]d Ganiistali(day 4 post itmoremiptrniatiob, taerdment day 19),

e st L8 2 e O DL A i )
| otini b 1000w/ ka. Si.gni fi o/i N B . .
0% A e 90 LB 1y Bttty

Q@h{(?/lag hddegbeptimalresfi¢ab§ % 48% thedor grgvth mhibidiop (sl AUS.
studies, erlotinib 25ng/ kg had suboptinmal efficacy of
48% tunor growth inhibition (p=0.004). [175]

?mi t abiG@n&%gma/1&9@7@@1%&1ﬁamﬁ1|yunmmmﬂum gtawthiby 75%
rowth by 75% (pO. OO ) wth one partial reg essi,gn

((6%9.00 Bewntlh vabpartialeggssien (i) BemsdabinpdPmekgwrhibsa tumor

42% ((p=0 N se of i ef ti: ' ieQ abi d
oMo BET S of PR PR BRI B Bmcrgne
allotin® Wéemotesasinedarthe hizhidoses3 Gemckepinmd0mg/kgnd etotinid
25mg/kg combined were well tolerated by all mice, with no significant weight loss or
overall signs of toxicity. The combination significantly inhibited tumor growth by 103%
(p<0.001 versus vehicle control), with six partial regressions (range: 5%—67%). This
tumor growth inhibition was additive, as it was significantly better than either
gemcitabine or erlotinib administered at a quarter of the MTD (p<0.05). The combination

was not significantly better than erlotinib 100mg/kg, or gemcitabine 120mg/kg.
[176] Treatment-related effects on normal and tumor tissue.

[177] Necropsy in animals given monotherapy.
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no significant weight |oss or overall signs of
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tunor growth by 103% (pO OO versus vehicle control),
with six partial regressions (ﬁ%nge: 5% 67% . This
tunmor grow h inhibition was additive, as it S .
§170i 1 cEnenipalsegivesy eriqhiaid BPROTEFTaP (HRSTE Hi5TH R0 phanges in

' . There were
Bhorisb e PR b OBt b phineRly {daf A Shovun, There w
trieatment-tadated iraci8Com¢ kKhpnges indbnelin.abiermice hodgubsgpntial reddening

176] Tre - rel.at ed ef r al f :
el St TS RS SR UTEhS 7 thsf BiR haPEtlc B0 the high
naveDb hexmaRyioh b BJGHRinahé seih STlgise Bsions ketd tartsient and dissipated with
nonot her apy, there were no.changes i.h haematol o . .
A Hes Eeatsmt TR G R AT R COP L g A decrease in
K1Y Droli fEREHE ik En FHER MR ro0Rl ik £ BHRE NSEE @Pkéhograft tumor
changes_l n the skin. The m ce had substant] al ..
meigbr(Figyradl Thegsvasmy signifippat ditferense it e fragpency of apoptosis in

. . e | i
G L ol BP0 ek s
tofiaroshentar denkityi 38V Pavedmmiunbhisoohémigeldstainisgtfmpthe endothelial cell
Tre tng@ltz-rel ated anti-tunor effects consisted of a
RAEedePlase in Ki-67 proliferative index in the
erlotinib 100ng/ kg in both NSCLC xenograft tunor
nodel s (Figure 8). There was, no._signifjcant difference
ilh7%lhe f ANEGERPSE R %ﬁlmab@‘fe@sqf?ﬂrlw?%%%‘iat@s |°P§1%Pﬁt1f’ﬁe
treated xenografts, and no clear effect on

angi ogenesi s as measured by mcrovascul ar density
(M80) vi For miemngiters eribasindrpachgensaitabimerdya fpartaried the MTD, there were

SRS a0 By B Shesgamghny e

Felatedictlecty iovidnemaiobigyrin semuch demisttyairiraeetats werguainineal. There
of th

MID, there were nao signi.ficant,findi.pgs in,th
TSI PRI e PERT e SeL P R APy ons of s Sy
TRRABRNMIERSh 8t @fuitiedton®T HoeBLEhRNE Faggaatitibine 30mg/kg had
chem stry paraneters were mnimal. There was_|jttle

elsad enfgeoplastie effzct tdid aptappeerie Esasy tayicer Bfigets on proliferation
G : _ : . ..
AR o B (Rl ty 07 R AL NRMAR ) MBse inerlotint
InompthagapatteatdEmicedfiigunedpl astic effects, it did not

appear to increase toxicity. Effects on proliferation

in the conbination group (assessed by Ki 67 staining)

were simlar to those in erlotinib nonotherapy-treated

g’agf (Fi %ﬁ%é?is%%& [ 181] Discussion [182] These results
VJ er

t hat oti'nib, a potent, orally avail able and
sel ective

[182] These results show that erlotinib, a potent, orally available and selective
small-molecule inhibitor of HER1/EGFR, has strong antitumor activity in human
NSCLC xenograft models expressing similar numbers of HER1/EGFR, as monotherapy

and in combination with conventional chemotherapeutics.

[183] In the xenograft model H460a, it had an excellent dose-response relationship,

and tumor concentration correlated well with plasma concentration.

[184] The two human NSCLC cell lines, when grown as subcutaneous tumors in
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antitunor activity in human NSCLC xenograft nodels
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nonot herapy and in conbination with conventi onal
chenot herapeutics. [183] In t hél xenogr aft nodel H460a
it had an excell ent dose-respanse re|ationship,

ethiveyic wisee bed didfora tuaerrspwthdaneiics] with & Hopp! ingrfime of's days for
ﬁ%@ﬁg M 2 H fo{ égﬂ ErininBoftiRg 4 Slgfélﬁ%ﬁ“atg inhibited

r own cut aneous tunors ?nat hym™Tc
mrﬂcﬁr@rewth muh@H4g®©md®gmftrmmﬂ€ds with a doubling tine
of 5 days for H460a and 10 days for A549. Erlotinib
nonot herapy at 100ngy/ kg significantly inhibited tunor
grswt h i fl‘hbﬂ’e&w‘#kﬁ@ﬁﬁmnﬁg{c&fgromﬁﬁhxbﬂ[oh%}i p'ﬁl‘teﬂ eer@sion with the

f t wt h i nhi.bit
BERPULIBON N COEDGA APPSR b A0S CEOMBEhia figlow-
%Pcm'lﬂ? H@bedmst ga@@fA)?fTﬁrﬁ@f VBB inRibitRA WHIO BE6@Mb RBcombination

unmor (>10 unmor growth inhibition with
axrithegeinwitebing weg mgnﬁéqanﬁﬁ ingFeapedramnarethvitl erlgiinib monotherapy

%ﬁpﬁ? fiARE lf%stér%?é@?%q? 4669 %ﬁ{ue thetd hs ﬁfﬂs&h‘uﬂAtglbnor growth

erapy n the taster-grow ng
tinhibition thithrthe wamcisabisy/ atutingdd canbinatiogr(86%d using |ab1uartcrrof the MTD

U TR ARSI L LR SRTBL RS0 G 500t ves

Hovgysificarktyn @i ffe@nOMbi thatwiki inbasthwapn A3H9sis @mmbgmaﬁngoxnd
was not si gnl ficantly different fromthat

@%msawe isbegmpre’ depgrde ?W@%"%’ﬁ@% %é]roél[ng:} ig thought to be an
W&té %ﬁgﬁg@e‘%’eﬁ Nt 23 RMGhAYFNE8DS) Nat, Rev. Cancer
h ou

ot| ni o be an indirect anti-angi ogenic
@gh})tﬁ(ﬂ@)bm it isRiot awghriciok khqﬁmt hag gre(aﬁe@@ﬁjcap@ﬁgalmg\/ﬁ@ Erlotinib

TG e Bl e TE P B b i
tdomal @E?l%ﬂ&h@mmetmmmﬁaﬁdﬂﬂ)d dssodited downstream
intr ce ar rosi I hase dongi GFR, ... . ...
sieselting By S o s LA eB30), Abegeault s inhibiton
%?Mﬂlﬁﬁﬁ%éb&%&ddﬁ&i Wik ﬁﬁﬁoﬂgr&vtlﬁztnd%lrog&ﬂ&&? )su&liﬂémbhferatlon
Res. 57:483 48). The result is inhibition

@egnogclmswpm@é@glé gng pERStian SPTVARARIASIBFONSF v ﬁt #ln{d 997) Cancer
H{e? S ! 80—28483uﬁﬂf0?ﬁm&re§J hlﬁt 1b ic 't&?@r%%‘t 8etected by MVD

astasis and protecti optosis (Myer J
éh theel tumpAs9re dGatitle erlotiRes,. posz?lb%Rsmsﬂ&) assay was not sen81t1ve enough.
Unfortunately, anti-angi ogenic effects were not
detected by MVD in the tunors treated with erlotinib,

@@cgl bl y Hh86mISSCLOen@RER ¥eeitabitet (36makig) imith eemmlrzsmg/kg)

I n both NSCL m)dels i tabin Ong/ k
@ﬁmlﬁfﬁmé 3t 2 ST I“éagéﬁ[gilcf lgf %fs q\é qcng?n 1g{11|ﬁgant weight

ﬂi@%lésti‘i%l ﬂotén@llaﬁaﬁ 1ﬁ9ant Whdlhy 2@ hikr bdnBﬁiSQ'Gf hatleart by mamtammg
0SS er£%msoten i al ni fi cant uaI It

y
@fﬁctapy @mj)eln@fmqu)ffsgie elitoontrasy, thg igh=dase ﬁgmbmatlon of erlotinib

and conventional agents at their individual maximum tolerated doses was not tolerated.

This may be related to the fact that supportive care cannot be used preclinically.

[187] Phase III trials of erlotinib in combination with gemcitabine and cisplatin, or
with carboplatin and paclitaxel in humans with NSCLC have been disappointing since a
conclusive survival benefit was not demonstrated. Nevertheless, the preclinical studies
reported here have clearly shown that erlotinib in combination with chemotherapy has an

additive effect on inhibiting tumor growth. These findings support the need for further



efficacy with less risk of side effects. In contrast,
t he hi gh-dose conbination of erlotinib and
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tol erated doses was not toleratzd. This may be rel ated
to the fact that supportive café-cannot be used
preclinically. [187]. Phase Il tri leof erlot%&%b in tial
EoHBINAReY BhihRefiRCty Sher AP Hovaioys Eiuiptlspites Bichgs l sequentia
GRL R9RoRel Bh@RGthBBEY hiaeland i fIUEBISH Weh T hINBEkEnd) d Bddition,
been di sappoi nting since a conclusive survival benefit

WHER HBEFRasonet axatessed iNamerqys|caresrs, infduding Begdandgyeck, prostate,
sh.udi e d | | b ardi T
3Bl Beo e Bl ot iR, B SR oY arkp el Ehardicllo, F and Tortora
Gl dR002) Exebit Expin. dnvdstigi Diugs hty 76 5o );giabwnén DBhessd. (1995) Crit.

findpin upport. t d.for.furtherexanm nati £ o1
3 DPP SRR O e R THOURI GUSCEP Ay nedfh P gemoitebine
THB MRS efficac BERLEI inddthersanobrd With HER1/BOPROdApedsaipy solid-cell
agents, and 1 n selected patient populations. In

&daP®i on, HER /EGFR is over expressed in numerous

cancers, including head and neck, prostate, gliom,

gastric, breast, cervical, pancreatic and ovarian,

qa88Jer ( Chaeutilediory in NSEAE, therantituma, actiyip of ettotjeh in xenograft

in. lnvesty ; - ):a :
Bl Y R B Rl AP ooty
Toatvafaeios witr depiditabine] Furthertsseath smesdd¢dtodeliy evaihte this
may have efficacy benefits in other cancers with
W}Sm%iﬁnggﬁﬁ YL | tumors. [188] In
conclusion, in NSCLC, the antitunor activity of
erlotinib in xenograft tunors with simlar |evels of
Eg&ﬁ expressi on i.s ﬁ§ ugt both as nonotherapy and in

i nat iLBRORCFRIYLREAESBEPRE Further research is

needed to fully evaluate this prom sing new avenue in
cancer treatnent. [2189] Incorpqration Ref er ence

[[19Q] Al IALhpeteris.ubHsd Retr@d appitcatiens ?/qtlg‘eétr; rpaces fisclosed

[ [ eby expressly
e s B e Y v ot <

[192] Those skilled in the art will recognize, or be
33% to certai&, using no nore than routine

i me %\W%‘ﬁ? many equi val ents to specific
enbodi ments of the invention described specifically

herein. Such equi yalents are intended to,be . .
di@eipas Sutpss ALbTSBEAE Yo Te9E g o 3Rl Brasparieiny ypjng no more
lingh RS RSSinRAHERC Rk N84 Paer tedpebificititbodnéfiglof the invention
100ng/ kg in non-tunmour bearjing female nu/nu athync X
ndeseribed specifically herein. Such equivalents are intended to be encompassed in the

scope of the following claims.
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20 ng/ kg 100 ng/ kg Cmax (ng/m) 9100 24000 Cmax/ dose
([ng/mM] /[nmg/kg]) 455 240 Tmax (h) 0.5-1 0.5-1 Tl ast

W@ kgos2#78&UCI ast (h*ng/ m) 33500 196000 AUC ast PCDER2005/005735

1680 1960 ([h*ng/ m /[ g/ kg]) /IF (mM/mn/kg) 7.6 8.0
lz (I/hour) 0.17 0.19 MRT (h)"%'6 8.2 Vz/F (I/kg) 2.7
2.8 Cmax = peak plasma concentration; Tmax = tine to
peak plasnma concentration; Tlast = tinme of |ast

BRUr abl e concentration; AUC | ast = area under the
ﬁ‘a?n’a concentrationtinme curve fromtinme zero to tine
of last neasurable concentration; CL/F = apparent

| ear gnce. = | Ml i Neolinait i
S-SR e fiaeBhlaPRE @bt 203810 Sndior SR bearing
ppale anynw athyexc aficei st ri buti on. Tabl e 2 Maxi mum
tol erated dose assessnent in non-tunour bearing
athym c nude mce treated for 14 days (n=5). Change m
body Weight at end of ConpounqoRegkg(ng/ kg) St udb00(itg/kg

Mrtality Vehicle control 0 0 0 Erlotinibin400-N-AS5

@I}QXT(\P@;%H%EH otinib in 200 N A $00MJ Tween Erl oti 24600

in 100 CMC/ Tween Erlotinib in 50 - 10

Cmax/dose ([ng/ml]/[mg/kg]) 455 240
Tmax (h) 0.5-1 0.5-1
Tlast (h) 8 24
AUClast (h*ng/ml) 33500 196000
ﬁgg;ggﬁﬁng/kg]) 1680 1960
CL/F (ml/min/kg) 7.6 8.0
A, (1/hour) 0.17 0.19
Ti2(h) 4.1 4.0
MRT (h) 5.6 8.2
V/F (I/kg) 2.7 2.8

Cmax = peak plasma concentration; Tmax = time to peak plasma concentration; Tlast =
time of last measurable concentration; AUC last = area under the plasma concentration-
time curve from time zero to time of last measurable concentration; CL/F = apparent
clearance; A, = elimination rate constant; Ty = plasma terminal half-life; MRT = mean
residence time; V,/F = apparent volume of distribution.



CMC/ Tween Vehicle control O i O Gentitabine 150 - 3 0
CGentitabine 120 _ 0 Gentitabine 90 - 2 0 Gentitabine
w®00d/1078€nti t abine 30 - 3 0 NN A = not avai | abPE&I/EP2005/005735
animal s died before the end of the study. WHAT IS
CLAIMED I'S: 1. A pharnmaceuti caf*‘léon'posi tion, in
articular for use in cancer, conprising an EGFR
Eﬂhhﬁe i nhibitor and gentitabine, in a
har maceutically acceptable carrier. 2. A ] )
imupeioleratad SPMgH Bmogrymauy begrHag afhymicaude mice
gerrddpnid¢dayniitor is erlotinib. 3. The
pharmaceuti cal conposition of claim2, wherein the
erlotinib in the conposition is present as a
hydrochl oride salt. 4. The pharnmaceuti cal, conposition
of any one of clains 1 to 3, additi%‘iﬁd%gleyné‘ﬂﬁ%ri si ng
one or nore other anti-cancer agentW.ﬂ@.taﬁe%?ﬁod for .
Gempoamdur i ng a nedPeserf@Eke)nt endedtndy (Yoeating Mortality
tunors or tunor netastases, characterized in that an

%FReki n%%ia i nhi bitor andygentitabine arg used. 6. The g
]f% claim5, wherein the nmedi canent is intended
for cancer. 7. The nethod of claim5 or 6, wherein the
E€btnibiinase i nhi bitor and0@entitabi ne aNéAcontained in 2
OMCAarenf or mul ati on. 8. The nethod of claim5 or 6,
wherein the EGFR ki nase inhibitor and gentitabine are

ntained in different fgpgulations. 9.nfhe nethod of 5
%%Za??é of clainms 5 to 8, Wwherein the ki nase
CMEHYSP and genci t abine are intended for
adm nistration to the patient by the same route. 10.
Fhletinidtihod of any one of 180ainms 5 to 9, ~wherein the 0
ESFR Tigrase i nhi bitor and gentitabine are i ntended for
admnistration to the patient by different routes. 11.

.net.hod of any one of §d aims 5 to 10,_jwherein the

g"‘:ﬁllﬂase inhibitor erlotinib is used.

/Tween
Vehicle control 0 -1 0
Gemcitabine 150 -3 0
Gemcitabine 120 -1 0
Gemcitabine 90 —2 0
Gemcitabine 60 4 0
Gemcitabine 30 -3 0

N/A = not available; animals died before the end of the study.



12. The method of any one of clains 5 to 11, wherein
erlotinib is intended for adm nistration to the

w@atosanssby parenteral or oral adm nistrati on. PABEPZR&005735
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nmet hod of any one of clains 5 to 12, wherein
gentitabine is intended for adftPrii stration to the
patient by parenteral adm nistration.l14. The nmethod of
any one of clainms 5 to 13, additionally conprising one
6 EIPF 5 RPlfis: cancer agents. 15. The net hod of
any one of clains 5 to 14, wherein the other
anti-cancer agents are selected froman al kyl ating
agent, cycl ophospham de, chloranbucil, cisplatin, .
Hudutemacentica Gamapsitien inbarticar 105 upein Reeoeepprising an EGFR
8L RisRe ARl BsthGbiE, oY drfaleutidfllPiiceptaBlealaidr! e,
nmet hot rexat e, €toposi dée, 6-mercaptopurine,
6-t hi ocquani.ne, cytarabipe,. 5- fluorquragil.,. . e
S poRraBetCe eSS hESaighL avhet b dbs BEFRoensss ighipifr s
Rrlodlakor ubi ci n, daunor ubi cin, bleomycin, mthranycin,
an al kal oi d, vinblastine, paclitaxel, a
| ycocorti coi e a ' -0f PPN
ot (e PRty ARIRRRH R S0Gn P RpleH BB dn the composition s
tpyehentasuar galrochiorisigisald aci d depl eting enzyme,
aspar agi nase, |leucovorin, and a folic acid derivative.
16 ThépAEhRedRh RISRAIHADIanP bAE HPASHls ICRI 3, a0aHeRIly @prising
usefuP Tor treating tunors or tunor netastases in a
(PAE 0B HoTe eBRPINsFARGeIEE B®ni ng genti t abi ne with an EGFR
ki nase inhibitor. 17. A nethod according to claim 16,
hey gisthotl Her i dtinasemiedichiettdntehdedefol aeativgiumbgs or tumor

TG T O DAL 1 o RS ORI B} B EOAIM e Busod.
g

yacceptable carrier
enci tabine and erlotinib. 19. A kit conprising a
ofo Tha nredrodeafippaiinsg, dhetpimictragslierancn i intenged-foriepigse
inhibitor. 20. The kit of claim19, further conprising

& ghehidisodldf BBRALS 026, Ivheldif the BGPR kiladé Mhifltor Whe kembitabine are
the EG-R ki nase jnhibitor is erlotinib. 22. The kit of

£eptaded ipthesameferiyain 21 further conprising a
package insert conprising printed instructions
. mae nidiigpd dflaines of 6,avieesibithed@iGFR datage ithilifor and gemcitabine are

enti.t abi an rlatinib to a patient as a nethod for
gipgfﬁn?eﬁ n{a&f‘r%?rg,fg uérir%tj%ghr%’et astases or other cancers in
a patient. 23. The conposition accordﬁgéFto claim1,

S dibeinetlaod of aoyope 0§ Plammohto Srwheseie the FeFRAdrase dppiitgr and
agGMiSbine are intended for administration to the patient by the same route.

10. The method of any one of claims 5 to 9, wherein the EGFR kinase inhibitor and
gemcitabine 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 gemecitabine is intended for

administration to the patient by parenteral administration.



24. A conposition in accordance with claim23, wherein
said other anti-cancer agent is a nenber selected from

W b@sgrsgp consi sting of al kylating drags, PCT/EP2005/005735
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antimet abolites, mcrotubule inhibitors,
podophyl I ot oxi ns, anti biotics; 46i t r osour eas, hor none
t herapi es, kinase inhibitors, activators of tunor cell

awmeomtbod o anyaTeio AlgiTBga i b3, addiogalhscomprisiigie qrgpore other

Ecérfc%aégéﬁﬁt of cancer, conprising admnistering to a
Ject 1n need of such treatnment (i) an effective

f t hi.bi t
R Bl B T 508 LB B
@eflécﬁ@‘d frv@ a&&d:l@l’h@h@‘agamﬂ; cydloenptiangde, wblor@sbudd, misplatin, busulfan,

t
[ pha gﬁb(r‘aré%?lgu g)goz%?&?ﬁe [niqetﬁ)?lgget!ﬂrlr%%r?x a?ﬁ@oﬂfy%ﬁf@ | B hnti-
metabbhEr spthotrpate, ctenosHRDETep o BGHRgogaaRine, oytarabine, 5-
?H&log{' ﬂrcaﬁg& r&héééﬁﬁ%%fhte' SR RES E&In@ a@lnsl?' doxorubicin,

ereo a_sub-t her apeut | amount _of
g@mmla@nn@eorycma&nmmalm B 2 PJQICfa M %?BH‘?» e TR TN

@R&Qécﬂh&ﬁdtd&xﬁﬂnléﬂhtﬁéo%é HEorBbostetbi] pﬁeﬁnighﬁb EGRBetdidaaeryme
is erlotinib
W e B Ao B BFI0P ARG ARRTRE PRORE A pugg vorin, and a

as1e 2od drdatiad. tunors or tunor netastases. 29. A

pharmaceutical conposition, in particular for use in

(é%__% ethot S@B’r%ialr%% : &!h)d eﬁ'&éaﬁ EBﬂﬁ%@s&E&I{ %%ﬁﬁ@ﬂlt@éauﬁg t@flors or

avoephetbsteses i & PAiERSE, e,CQf-nPflélﬁé cemb)nua& g@ml@@mwt% s BHER kinase
MmN, of gentitabine. 30. A pharnaceuti cal

conp05|t| on, in parti cuI ar for use in cancer,

CO ri S @Cpgﬂﬁ?&ﬁ(’t ?}m‘ a eutl ﬁ{‘? (E}E%lkgggéj 1b1tor?s erlotinib.

accept abI e salt thereof; and (| i) a sub-therapeutic
98 cOheimatiiod of clafm génﬁurlhabuonmnsﬁrg cofbiag rpbeumaceutically

Eﬁ%ﬁ a?r%r%?l?gl%tg'églc?tgblgé ?ﬂt it 161‘?[5. 30, wherein the

hEse™ M 32. An EGFR ki nase
i nhi bitor and gentitabine for use as .nedi cang n ..
dar Aildudomprisiig aeatdiper CARPEFINE ZIMCHAIRE pnyl #n GBIER kinase inhibitor.
genctitabine for use as nedicanent, in particular for

%eTh@kl‘{;@Pél@ﬁn 13&urthoft r@iﬁgﬁ@fﬁﬂkﬂﬂa@ﬁ i nhi bitor and
gem:|tab| ne for the manufacture of a medicament for

1 Bhe PR kel STt ERER MRS M hn it e

erlotinib.
22. The kit of any one of claims 19 to 21, further comprising a package insert comprising

printed instructions directing the use of a combined treatment of gemcitabine 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.

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.



36. The novel conpounds, processes, pharnaceutical
conposi tions, nethods and uses as descri bed herein.
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25. A method for the treatment of cancer, comprising administering to a subject in need
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

gemcitabine.

26. A method for the treatment of cancer, comprising administering to a subject in need
of such treatment (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

gemcitabine.

27. A method for the treatment of cancer according to claim 25 or 26, wherein the EGFR
kinase inhibitor is erlotinib.

28. The method of claim 5, wherein the tumors or tumor metastases to be treated are

colorectal tumors or tumor metastases.

29. 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 gemcitabine.

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 gemcitabine.

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

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

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

34. Use of an EGFR kinase inhibitor and gemcitabine 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.



