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Summary of the Invention

The present invention addresses the above-referenced need in the art by
providing a pharmaceutical formulation, comprising an isolated anti-IGF1R antibody
(e.g., monoclonal antibody) or an antigen-binding fragment thereof, that exhibits superior
stability and may, thus, be stored at room temperature.
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The present invention also provides a method for treating or preventing a medical
disorder mediated by IGF1R, IGF-1 and/or IGF-2 ,in a subject (e.g., a human),
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(doxorubicin); (daunorubicin);

(tamoxifen); Q (4¥hydroxytamoxifen; and one or more other
agents set forth below under “Further therapeutic agents and procedures”). In an
embodiment, the formulation is administered to the subject parenterally (e.g.,
intravenous, intramuscular, intratumoral, intrathecal, intraarterially, subcutaneous). In an
embodiment of the invention, the formulation is at pH 5.5 and comprises (a) 20 mg/ml of
an isolated antibody (e.g., monoclonal antibody) or antigen-binding fragment thereof
comprising a light chain variable region selected from the group consisting of amino
acids 20-128 of SEQ ID NOs: 8-14 and/or a heavy chain variable region selected from
the group consisting of amino acids 20-137 of SEQ ID NOs: 15-17; (b) 2.3 mg/m| of
sodium acetate trihydrate USP; (c) 0.18 mg/mi of glacial acetic acid USP/Ph. Eur; (d) 70
mg/ml of Sucrose NF, Ph. Eur, BP; and (e) water.

The present invention provides a method for stabilizing an isolated antibody (e.g.,
monoclonal antibody) or antigen-binding fragment thereof comprising a light chain
variable region selected from the group consisting of amino acids 20-128 of SEQ ID
NOs: 8-14 and/or a heavy chain variable region selected from the group consisting of
amino acids 20-137 of SEQ ID NOs: 15-17; comprising combining said antibody with
acetate; acetic acid and sucrose, optionally at a pH of about 5.5. In an embodiment of
the invention, the antibody concentration is about 20 mg/ml. In an embodiment of the
invention, the concentration of acetate is about 2.3 mg/ml, the concentration of acetic

acid is about 0.18 mg/ml and the concentration of sucrose is about 70 mg/ml.
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Detailed Description of the Invention

Antibodies in the formulation of the present invention exhibit superior stability.
The formulations of the invention allow antibodies contained in them to remain intact
even after several months of storage at room temperature (e.g., 25°C). Such high
stability makes the formulations of the invention particularly useful, for example, because
the formulations allow the clinician, patient or pharmacy possessing the formulation to
choose conveniently between storage at room temperature or under refrigeration.
Moreover, the high stability ensures that the antibodies retain their biological activity over
time which, in turn, ensures that they retain their efficacy e.g., when used to treat a
cancerous condition. The particular benefits of the formulations of the invention can be
realized even in the absence of storage at room temperature (e.g., under refrigeration at

4°C). When stored at 4°C, the formulations exhibit somewhat greater stability.
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medlcérfdusxnmléﬁ@ed cédchby akavatefdm@tes:sl‘bmﬁr a:dtlmt;( 6 IGTmeRpéif ltbyoﬁl;e(\e/ated
a) Partic

H . Fi .
crore G5, e B B 1B o b S e ios by
modulatrbrsomemaia danidtbindiag, é&nvnylbr eXgrEdsibh.aM AP efbolintent of the

?1 phate buffer of pH 7) at various tenperatures.
,'nve”t'PPgh edigeasey cpprdien ivmesipiedhyuean drcreages ievel cinGF1RAAF- or
G-Il od B HOHE or BRYoFRIPEY 0o BRI IR PR UBHT By i PEAIS Tp.o

autopf@@aﬁ@ﬂy{e@nn@ctlw@)@ﬁ expreseion. Fi gure 10. (Tonset from FUV

PSPl P 8 BB PRR 1 B o st o

below:buffer at pH 5.5 with 7% w v sucrose. Detail ed

n of the.lnv nAnt| pdies in the

ﬁﬁ?’ﬁlﬁ”@%ng GBFOHH |rbvreg§ ?lﬁ‘\’f@?ﬂ'ﬁ’bt xhi bit superi or
the invehiddni isidsyset fdrttebéletvrul at i ons of the invention all ow

anti bodi es contained in themto remain intact mL

after several rmnt hs of storage at roomtenperature

(e.g., 25C). B¥EIENL stability makes the

f or mul at ixABSGRR BREbodM@R)i on par ti cul arly usef ubg of or

exanpl e, because the fornulations allow the

cl i ni cBafiumpaddtaBtTrdydRAnsRCY possessing the 239
formul ation to choose conveniently between storage at

room t grgeRl AteticeASld USKIeR. Fef ri geration. Moreoverg
the high stability ensures that the antibodies retain
their bi gue@sedF,ai EviitBp over tine which, in tgpn,
ensures that they retain their efficacy e.g., when
used tWater ﬁ;aﬂm@ct.dp‘]ay@prmugueondl tion. The part| cul ar
benefits of the formulations of the invention9&aAdpkemL
realized even in the absence of storage at room
tenperature (e.g., under refrigeration at 4C). Wen
Ebog@@br&lmﬂﬁnaﬁbﬁ cbﬁéémlr%tfbﬂﬁﬁaﬁéﬂﬁ Rk, 6.9MRYMMN, ef al., (eds.)
I . WD 2006/ 138315 PCT/ US 606/ 022995
(1990), th kelePesggraon Rress; A.

Gennarl@h(@fjr)HRQM'iﬁcﬁ@ﬂ\ sfF‘Ha'FWa%éutﬂi&I SCIenceS 18th Edition, (1990), Mack
Publishing Co., Easton, Pennsylvania.; Avis, et al., (eds.) (1993) Pharmaceutical Dosage

Forms: Parenteral Medications Dekker, New York; Lieberman, et al., (eds.) (1990)

Pharmaceutical Dosage Forms: Tablets Dekker, New York; and Lieberman, et al., (eds.)

(1990), Pharmaceutical Dosage Forms: Disperse Systems Dekker, New York, Kenneth

A. Walters (ed.) (2002) Dermatological and Transdermal Formulations (Drugs and the

Pharmaceutical Sciences), Vol 119, Marcel Dekker.

The term “subject” or “patient” includes any organism, for example, a mammal
(e.g., rat, mouse, cat, dog, horse, rabbit, monkey, ape, primate, chimpanzee, bird or



conprising any anti-1GF1 R anti body, a buffer such as
acetate/acetic acid buffer and sucrose at about pH

w6 2806t168about 6.0 (e.g., 5.5., 5.6, 5.7, 5.8, BCOUSB06/022995
in an enbodi nrent of the imtention, pHis about 5.3 or

cow) sd:'crﬂ:%s a_ﬁb?]échhﬂuﬂlﬂglp@ﬂ}amfc(idd@ Pr &K A 5] BVAY, i9oM0] B1, 12, 13, 14,
usef ul or exa or admi.ni s at| a _pa t

15, 16, flgrort Heyaara g %}D angh ggslaliipHRIg!S ﬁ?) 65&9 78 86,88, 90 or

more yg%éq{é%]%%hf%qéﬁt ed by el evated expreSS| on or activity

by el evated expression of its |igand
(e.g., I1G-1 or 1G11) and which may be treated or

prevented by nodul ati % tﬂIod &1 R | i gand bi ndi ng,

activity or expression. nbodi nent of the

rrmz @Féserrm;nvteh&ordcsraassem phmmmhdaubcelmmpmmhexdmmnsmg an
rease

ant-IGE R Adooy O AR By MaEERLerP ABF B [ FAREFIR
antlboo*?/'lﬁ&w@s aﬁ*;‘/?bht‘fddcby ddﬁqrmsmg @yt OIBHJ&J‘I@DYZ &IU avy chain), HCA

or HOB sivbion 1 h1 21486 15 bR Gt ok CAFLCR s L 6D L6 L (or any
mature;fgerlghﬂ?nt*?r%rgw / ét@h q_rCFegfﬁ’@ﬂi'd?fﬁntAnoéntFﬁﬁ:1'F@¥ﬁt“Bdo‘§/rbr dnh§en-

ation e I nventi Is as set forth
bindingrfragrhentithefiestiinshudesninian egrbodiment phibeynyentipy, a_mlb@dles and

fragmeh TG SR8 Rl B YEF 2R Sl ottt Reiebrte, LGB GR).

Antibodiéd iciuder inl an ecibodimedbief tHehinvéntion, mosocladallantibodiesy polyclonal

antiboageesg%{l?rénilzré;&ior r{gt Id%lg grﬂ%éﬁrg%{] l?q(gg%;raur]tli?thg?yplc antibodies and
bispecifi ahmésg?ﬂ;@ &bglﬁ@ﬁ\&ﬁn@lﬁdé’ F@b@ﬂbbd)ﬁlﬁagrﬁéhtsliﬁ(ab)z antibody

Per
fragme%%ﬁ@@@%@@;ﬁ%ﬁg@gp@,{@& r\?'ﬂl@rt \%SEﬂF‘QIPcﬁ%a"Y 1\9@@tjbo%@9ments
and dsIE’\9j Qh!l qﬁﬁa ents E@@Hﬂ@rm@r@nfﬂﬁyéﬁﬂal@ﬂ R affidcdliestdf tAd invention,

har naceut i cal @g Forms: Parenter al
in an em@adm&n éheD@erenon REs UM Pkman; asBibpeigs; I gmbodiment of the

mvenn{ﬁgﬁ’e hnfi- @9@% anEB )E%C{ Eg?hgﬁoﬁﬁ?%gﬁ%r’?ne’tgé@yl fif &n
embodigéélzf(]@)‘ thePhaentiore the anil- I%ﬁagetllwmmcludiéé oBe o& NRye kthe
WA A Mg W A

herein:t he Pharrmceutical Sci ences), Vol 119, Marcel Dekker.

RASstéQ&}} 35 %upé e% or "patient" includes any organi sm

YASOSL frmal  (e.g., rat, nouse, cat, dog,
H0SSRLPBBF S@zq! th ,3)rmnkey, ape, primate, chinpanzee, bird
sraME QEEONDL 2064138315 PCT/ US2006/ 022995 11 cow) such as a
crrrsshamansemaoudong)pedi atric (e.g., 1, 2, 3, 4, 5, 6, 7,
VIDTRGSTYRDSTRE (BEQ IIPNO413) ;14,

LGNFYYGMDV (SEQ ID NO: 7);

The scope of the present invention includes a pharmaceutical formulation
comprising an anti-IGF1R antibody comprising a light chain variable region linked to a
constant region, for example, a k chain and/or a heavy chain variable region linked to a
constant region, for example a y1, y2, y3 or y4 constant region.

In an embodiment of the invention, the anti-IGF1R antibodies of the invention
recognize human IGF1R, and/or sIGF1R (any soluble fragment of IGF1R); however, the
present invention includes antibodies that recognize IGF1R from different species, for

example, mammals (e.g., mouse, rat, rabbit, sheep or dog).



15, 16, 17 or 18 years of age) and geriatric subjects

(e.g., 60, 65, 70, 75, 80, 85, 90 or nore years of
wageaje/13sss eof . Anti bodi es The present inventi 8aT/US2006/022995

conpri ses a pharnaceutical 1eonposition conprising an

antdn érﬁEdaneahbﬁ theairyvemntxoa,rﬂri gralbokiymdianggémbgmtmgfragment

thereo%‘ﬂfqt EW “érhe yn@qgﬁé R( 61%1—‘1%3@ [‘ggf:JPrQHté{um daelid %P gbout

10 MQJPQ'Oﬁ)M oH%w@fnLhﬂﬁeraafJ/wan EhittbArAoilat th&SirlvehiibH, with a Kd of
chain), LCA LCB, LCC, LCD, LCE or LCF (or an mat ur e

about r%%‘ﬁ@ 1t M ere ke nuenber by Bigcoss naasajemen Qiniin.a &gt of gbout
2. OSX%“Z' &%g%w%F n@l‘%bgﬁ\gK ﬁﬂ%ﬁg?ﬁréﬁw Nfn ARG Lmbodiment of the

Inclu In an e nventi on,
inventiant alh)adtllﬂmymT$NtIQ€&@m&fragmenmﬂtﬁCﬁﬁ'@&ilbﬁnde'BDQCiﬁ@"y” to

numer (57 112 s SR E LAY B Mt fri i no BBk brfthinan siapifioant

levels.nonocl onal anti bodi es, pol yclonal antibodies,

IR T L —————
IGF1 mﬂm@wmrﬁﬁdg RpbeifealaR I@M'Rb Q:@bhpfn‘ség BRA10P mdré @bbh%

antib %/ fragnents, Fv antib fragnents (e.g.
followipg ctygl)ac esisigl e chain Fv anti body fragnents and dst

(a) Blﬁrﬁgfoqwgs\ﬁ/@?wto? athotlt 8BS 1§ Cor 4 '?ﬁve?'?\hgﬂeg:l R

nt i bodi e invention, in an enbodi ment of the
(b) Hasrareoff rate (Kan) éorflGFNR dfabant 66007 8 2 [owerarumber;

(C) HaERPg) %ngﬁfcﬁnéﬂ HB‘f%"g)‘ohPHV X 116° BI% hign@F hu bRt | body

I's"a nono uman ant 1 body
Ccen;bmds withtiGétl fbhlmndlngeoﬂGEmR the anti-1G-1 R anti body
vari abl e regi ons and/ or

des, on
(e) '”*&%ﬁ%a%ﬁ%%s i‘\?{)ﬂ%’“%?@ggﬂgﬁﬁﬂ& eoti de sequences are set
(f) Intﬁﬂ@ﬁdéth@%@-rmdeBéW GESIH df SRSl XpMNsesidg IGF TRASQELS

| FoReier © eI ERRN TSRt Repiatgn of e antbody o an-
antibo%lc/)gﬂ' TOMARISYKG (SEQ ID NO 6); LGNFYYGWDV (SEQ ID
The scope of the present invention includes a

oKad ﬁ@f@moutlaawaheoa*twmuatihérantle@ﬂqoasgqq@eawtaﬁhe antigen. R
aRt”' r%%#?! & HPGib S MioR don@fnt Sp Qrﬁﬁ%fdr%kﬂltlﬁogﬁghﬁq%n interaction.

to a constant region, r exa
Kd=Kaﬂ€%or a heavy chain variable regl on I|nked to a

g@%ﬁ%ﬁﬂt'moﬁghlgﬂal e{ncflbgnifa%g ge%fel %%:IHég? %{1’ eaﬁﬁbodr}/ obtained

ant regron
from atdmeumnbn of S8iist&niiailyiHootbgeseolis bhibadiee iel,dhe inddGaigh lal’ebodles

compri el S 315 bl (PS8 o AR Rltations
that maybé pesices irf iior eteid. ZRoh&Eidn&t drtipauidsfdre hiyhly specific, being
dlrecte%pa%gm%? a sflr?grle antigenic site. Monoclonal antibodies are advantageous in that
they may be synthesized by a hybridoma culture, essentially uncontaminated by other
immunoglobulins. The modifier "monoclonal” indicates the character of the antibody as
being amongst a substantially homogeneous population of antibodies, and is not to be
construed as requiring production of the antibody by any particular method. As
mentioned above, the monoclonal antibodies to be used in accordance with the present
invention may be made by the hybridoma method first described by Kohler, et al., (1975)

Nature 256: 495 or other methods known in the art.



exanple, mammals (e.g., nouse, rat, rabbit, sheep or
dog). WD 2006/ 138315 PCT/ US2006/ 022995 12 In an
wentwdidsant of the invention, an antibody or PCT/US2006/022995

lh f th [ .
150 LBy ¢ POy R s b e
presen/detdf o&he*@‘ rﬂ(ﬁreahbeﬂ, noA-idehtivbicantibodiésMIw gererbh welyclonal

odi rent .of the invention, with a
antlboa@s&re beashiged oy %Jnﬁ’whﬁ%tﬁ iny the,RiesenerPietevVaial Bihes &e

Iymph&?ﬁéé‘ﬁvﬁﬁﬁﬁ ro&ﬁcé@ dh-RicKic anabhsuits. @s@aﬁ%lQOI%é’loﬁél dhtibodies

| ower nunber by Ki nExA neasurenent. |n anot
are obtgimrstitineaily fesm eRéMMuUNZastardmal.an ant i body or

S 5B R AT I oty pg o

dlfferehutnmvyﬂ@?rﬂcrﬁénapdlrs and dwokjﬁmremirmm@n@ sitds. sSBigpedific antibodies can

be propfitse &Y, aBrigh o aerpds Mail T fiblonar Pypuddr g be ko Fab

fragmérhgtséz; @d% Saimgsivifai, elal.y 1990) CHETIER. I9aTPbI. 795 395.820!
aracteristics. (a) Binds to

KostolToes B (1o0F) o ot scAE e ThEL bt hiont, g Sntodies
may bé‘%}’ﬁﬁéﬁ as( @aﬂd@?esa'@HglflléeF at 5/ ( Kgéévprﬁﬂs UK doR4ats @ﬁ@%r as

['ower nu (c an on rat
"Janusqn@')'nﬁ')”rauoeclf@:@t éF'\‘ dﬂ 9%&)&MB@ J7 1R -%ﬁ59aarl¢| Bn@elnecker et al.,
e with 1G-F1 for binding to I1GF1 R,
(1992)?@)91 Cﬁn%élrf%up ut op ogzihoryl ation of 1GF1 R, and (f)
[Tritei thinb Sfudiy hhma@mnbndyépefm‘em agraotibddyovhigh cehiprises human
fo the

mmunBERGFTT e S sBaupliieanbe AT Aopd SafPodgfed rontain
murineacdrbdiodiyterdhafrent pajoced in & Koisel Bf £ route ceher ined Byt&idoma

~which the ant t t t
ceriveq Bp Sy s sl SLE A al B SROHT IFrs o s Bgkhich

comprig8$ Ry /ifUNggdbullh 86§G4rc@R onlKd = Kof f/ Kon The term
‘nonocl onal anti body," as used hereln i ncl udes an

dMEi F{S%ﬁiﬁfdib\feﬂ“ﬁ@dPC“FCFQﬁﬁCB'”b%’tﬁﬁthhOé'h?S ansghositwhieh y
compn@@é’@%ﬂﬁ&@%@%'cﬁ%b%acnes?useot HireHYd W ah an antlb?dy region

I es risi popul'ation are 1den
(e.g., constept retgmn)rﬁmabp@enapw% (/g0 omusei heyseunalbitatng, cow,
iokodf4rcBEBoESIEA o Dot ROCAURKL oA Ogebctty o
IGF1Rarn #ievsan- humengalpecmﬁtl genic site. Mnocl onal antibodies

a at may be . sypt he
SBeRGHRI EEFBLRE " ety Lo Tbate 43 Ruchd hoptaiadof an
antlbodwmhﬁrmh tedel dtﬂ?aiﬁﬁ %r@pd&s‘ghgrn a ﬁmgm:ﬂmmphde rtbitat@snerally,
r act of the antlbo a

the SFQRUESICEIH o hoRbR G Bgt BORORRIT R ke R Yred Vo
domairdNwhitik eﬂ@ble‘s@h@%Fv ¢ HT tHEB Hedfed SBULILF D BHAGBIE bin@MgOf

the anti body b ny particul ar net hod.
Techniques describedfor the productlon of single chain antibodies (U.S. Patent Nos.
5,476,786; 5,132,405 and 4,946,778) can be adapted to produce anti-IGF1R-specific

single chain antibodies. For a review of sFv see Pluckthun in The Pharmacology of

Monoclonal Antibodies, vol. 113, Rosenburg and Moore eds. Springer-Verlag, N.Y., pp.
269-315 (1994).
“Disulfide stabilized Fv fragments” and “dsFv” refer to antibody molecules

comprising a variable heavy chain (Vy) and a variable light chain (V|) which are linked by

a disulfide bridge.



menti oned above, the nonoclonal antibodies to be used

in accordance with the present invention nmay be nade
woyodchisshigbri doma net hod first described by KokCe®mUS26/022995

al ., (1975) Nature 256: 493 or other nethods known in

the art.. WD) 2006/ 138315 PCT/ US2006/ 022995 13 ni ch
o SubEe AR b LR T R FomuRIPTR MENA e mopB Sy desein
inverfioh ialadyclidedF @sRiegmehtsortéctomayrbe @rastued by enzymatic cleavage

non-i denti cal, anti bodi es. | n general ol onal
of am)aito 1 SETaPIS: st it ot s TheY D BB ReR by ot srgmple.
reducﬁro@gﬂ! F@@)Nitﬁ@ﬂ%taﬂeitdltdﬁMer&bptd)gihﬂyhdiminyét @lsll—‘a/tzMr@nglwent is a VlL-CL

_produced nop-identi.c ant i .bodi.es. ol yclon
chalrDaaay IS Vi BT P e a e Crige « Fate rpaant's b Pap
fraguﬁéﬂt@‘fv‘vhichﬁlnbmraga_eida‘pben@d By tﬂvﬁmﬁ's_tuilfidﬂairidgéédi ‘Pmdyab sortion of an

artificia rid . antibo avi two . different, .
Fabfaagnfc BroRapirBior BoH:aoT i Berd vsitr disififé pyicges are
locatgéd.t es. Bispecific antibodies can be produced by a

vari ety of t hpds i,ncl udi ng fusion of hybridomas or

I %Wi\h %?ergg a%PF{é@F@l’ﬂns. gSeg, | e.g., Sgnglsi vilai, et

al Depelﬁdﬁag(b)\ thd F\minoaqwlggqumﬁudlf&sl of tﬁe?mrfﬂ%ﬁ agljfn?in o{ the:i%r heavy

. Kost el ny, .et. al. nol .. : - .. ln
Cha”%?dlﬁ‘i"{‘?’b%,"’bb‘f'%sp‘éaﬂ ?é Essé‘%{zefjé%ﬂir‘]ﬁége”? Ha5°%e ﬂh&F‘?@r& agiea“ e
majol diagdesdif éathufdddbibuligerigA dyDalgE, |gGLa9BIgMPNAS sEl@hal of these may

90: 6444- 6448 inst “
ne fof ORIt s P e RS Sl G BIEEEIEE e aff g
and IpA992) Int. J. ) Cancer Suppl. 7:51-52). The term"fully
Euufﬁﬁ%n%nﬂﬂ% ﬁga)ﬁtib%cﬁ %se stthcg, ?or%ﬂlaﬂ&# gfqﬂg in‘(‘/ght%h r‘ﬁ? WBK%QEE@S
gl obul't n ‘am ho "acrd Sequences on ¥/
conjUgatedyto lannemicah triokedyly Teaghatwioal aaiety mayi brée irderr dliehy delsimer, a
o B3 RS, f ARUSmgh IR i
moietyrie apolyarer whiadyiticreeseasrtbe helf-bife cdithe arditpdwriotsteule in the body of

> Y i
a suf P Sl Rdte DB ErS AEUAP IO i IR AR RN 6 Allhe 9B (PEG)
(e.g.. PG M Mpleetar weighiraf 26Ba25 e, WoiRe, lalParkfDasekDa or

40kD%2_‘?u%&t‘?a°n éhbsﬁ]%neﬁne%k%ﬁrweﬁlgerﬂ‘@g&oﬁg?rﬂéé'b.kt%@)/ezfaﬁkgh@gg)

., constant regi _ ~species (e.g.,
(Blochtiuhemi 89:865-9B thsbsaiosca kG cowialeh Fiodleramamsbades. Wen,
et al.3FHD PABIRSnTRY.ePE 19886 559) AR ALRUAEN S XRIRAIRL WHNBEG

cactivity off G-l R in the non-human species.
whiclt isjafgpedcing irdiopete)chelatoy (digihylepelagminregireaets aei, @ ).
gggg?ﬁgyﬁig@%eﬁﬁ%y ﬁfﬁgmgﬁﬁs'o{?’&@goiﬁmgﬁcﬁisd'bf Hgﬁﬁ@ention may
in,
o150 kg FEVATAISH itk [RBSSIHoEP 3 Pt Vi i r. ‘Bbri | doaCa' 0. N,

19, 9P| YGre PRk, sy, Sty TN te ) S, VL'AL 46BI fisc, P,
. Whi ch’ enabl gs ‘the 'sFv'to form'the desired structure
Thy gd Akt 1 geth "BY™di HE"d T hni ques described for the

priodutibeilePinShrittody fraginBnRf tHadieSatiddsDf tHéhesHtion may
also tl)\lggo'njugated with fluorescent or chemilluminescent labels, including fluorophores
such as rare earth chelates, fluorescein and its derivatives, rhodamine and its
derivatives, isothiocyanate, phycoerythrin, phycocyanin, allophycocyanin, o-
phthaladehyde, fluorescamine, "?Eu, dansyl, umbelliferone, luciferin, luminal label,

isoluminal label, an aromatic acridinium ester label, an imidazole label, an acridimium



5,476, 786; 5,132,405 and 4, 946, 778) can be adapted to
produce anti-l1GF1 R-specific single chain antibodies.
wéaooca3sryi ew of sFv see Pl uckthun in The Phar ratmiSemg/022995
of Mnocl onal Antibodies, ®ol. 113, Rosenburg and
Moore eds. Springer-Verlag, N Y., pp. 269-315 (1994).
salt labdh Gtbkdlge estababel zadaéqudrindgbeng S diaydiopdihEldzireefares,

to ant i body nol ec sing a vari abl e heavy
biotin/zyidin nsmiolatied %ﬁ%‘f@b‘&fﬂe@ faggi% ‘chain (VL) which are

I iHeksdibBYies n@'a’ﬂﬂb&d;ﬂﬁa%bﬁ‘ﬁ%f tmo?%ﬁitlbag%lﬁwe present
PCT/U82006/022995 14 tibo' "‘ment 9

inventighican adscebe canjvgried & WV@EQ%?C\'}QHWFH atsrﬁéptge%@m t he
t | F
Pseud%?ﬁgggsfdggxcgé cflngbxﬁq Anaic! ke AR-am), %bf‘lﬁ W@%Zﬂ%@%&h A

enzy mati'c eavage Y,
chain, Biphaeseacip) A/eupkeps‘omln pﬁabm{sramglnmnm;soumiy (e@ Jatylacidd), bijqnthin

oo Py SR SR BRUF, M8 B kb Sharan

inhibitarh@irgina BREINISShdrnaria offidinds ictilsitar, hytogeltin stebfricttein, phenomycin,
bridge. A F(ab)2 fragnent is two Fab fragnents which,
and enomycli-n, are appended by two disul fide bridges. The

'ig@trﬁefhbu%o% iR he &t A7ICoNTRIARY iR hRIIMRSarR! AQIHddgN

e FO region between ch disulfide bridges are
fragmangg el . meﬁMai\IfoSrCé@h@ﬁWeﬂ%OfatO\Ibedﬁ”Wﬁ eigtigs. may be employed,

mcludnﬁmg'rﬂgthgﬁsheg eav Ifi'tﬁ%tgr %?%P‘;g%%ﬁ) PE%&FQ&%@ Eﬁbld et

eir nogl obul'i ns” can
al., (1984 Bypobdmigiryd |1Bf1é)ﬂé,‘n|?alol alale4198Mek énanupohMdtbadl: 219 \@d

Nyarer iy g RiPRoEn. P AR RRL 0Ny BEnelP P dHpent e

antibodies arescdroleatises apdsetywes known n tHegﬁt 1, 1gG2, 1gG3

Wi A BRI oS RS T o cpdge o

dimeriZdSWitP 8ny efHar igMuRBgIbBulé ﬁétﬁm éh’éiln i &tarmplEhenicireniigsdlobulin

I di Lid
heavy ggélgtsgmqg%thﬁrgm; gfyge&wge :laag@ pﬁgﬁpHaf'z? I onuIS:ICI H%A or
HCB id AMRALE WithtdMy Ii‘éh?fﬂé?ﬁ' for ERArBHYE, by ﬁglﬁQJl‘héWéetWGﬂtl‘? Rerein. For

I ncreases the I f'e of the antibody nolecule in

examptehd Shidas 96312 ldCélm J"k@ﬁ Ca@@e@ﬁﬁéz?fbwwﬁﬁ1i2ht9DJ1é’eLC@u|sCD

LCE o@]r.:(%:.cm% a éﬁﬁ?&grg&ﬁt tf?@l tnﬂm@%?fé%auy ﬁghﬁ%am rt&%g’%avy

immunaglobalin 2i9aik O& an :ﬁmra{lﬁFoR arm@bcba)of theeirventiondad mature chain.

OB BB BT os

signal p@ﬂjd@g&m}d Widegdoorahpp encbdéo tieeSDRééRlaingypakncodes the

frameag T g RS BTy oA LGSO NIV 61 SR slgnbpepice.

a rad| orret aI chel ator (diethyl enetri am npentaacetic
d (DTP 5&)11 The antl bodi es and anti body fragnents of
19D12(1l5€|1?df'9m ah SER IPNO; 8venti on may

Met Ser Pro Ser Gln Leu Ile Gly Phe Leu Leu Leu Trp Val Pro Ala




al so be conjugated with | abels such as 99Tc, 90Y,
1111n, 32P, 14C, 1251, 3H 1311, 11C 15013N 18F, 35S,
w6 2We/138130, 226Ra 60Co, 59Fe, 57Se 152Eu 67CUP2118R006/022995
211At" 212Pb 47Sc 109Pd, 284Th, and 40K 157CGd, 55Mn,
52Tr and 56Fe. The anti bod| es and anti body fragrrents
19D124t5H L ight f@hainPoSFEQ@ID NG 9nventi on may al so be

e, sEOBLYGALEG LD HIUQLESEEN,OF - £heni b urh nasgent,

"""""""" et udimg T Uorophores ™ such A5 Fare eart h
Sex A%h éilatcéé‘ 1¥g yat eTseéleF‘i*ff 08§ PR AFR 15T VESY SPRotRINi ne
Thr PaNdlytauderd val imesilde Sot hivecyanatle, sqah\;mereyt td n,

cly sd%ELGY.AN; T%llg/%%ﬁ?%ﬁ%ﬁ o5 GRPtcﬂ adehyde,

gorescant ne er one,

Leu Lgy&f¢ &yrnzxﬂ_&&ﬁﬁ_ﬁabée,_eugséﬂuﬁﬂﬁa‘rall BFRISer ghbrg
Phe s&f Qnmtsiee @y isdi- mlty—mmastAep ﬂhabeﬂn; Lan THA dag Glee $abel ,

Leu G%Qﬁ?crdl “'ﬁhm 6.{ JI'38t é/r F : 2&916[SQ12%%19:5Ar 15b l

| abe an oxaI
Leu Prp HiﬁuﬂWdPhﬁpﬁﬁhélalz@%dPéﬁé@, Va]blGétliTri/eaW?jiAﬁs Bpin
I abel s and stable free radicals. The anti bodi es and
nti body fragments of the formul ations of the present

19D12/1ﬁ"bﬁh—'@ht&éwl%ﬁs@ﬁs%"2m ufted to a cytotoxic factor

M.e_.t...s.eif{?_i?e._%%s%iﬁ. @Eﬁ.'}ﬂ@?@i&..@hg é‘?ﬂ%%@é&pﬁ%ﬁ%@?ﬁl@
exotroxin Achain, “abrin A chaim,

Ser. Anghlee (i J/!%e Xﬁéulﬁu “éﬁ‘rpﬁénssaa‘fc?ﬁ’ CAY elii B8 SFor it
Ser Pyy GleiGls &rw Atopouhes see.Qys, Afqarlly el der) Sedi Biet hi n

cly sd¥ OL£i1Rg, HPQW%ES'%QC@l@@@ﬁ'L%%nﬁrcp%Q eiRsabAR . BAPIT,
and PAP-S,_ nonordi ca charanti a bitor, curcin,

Lew Tl 01 rIYF S BPoRUF IS of P GERarisoP f1Bi g THPEBGRd | n,

Phe Sere&ly |Seu:o@1yn seplemonyc iAap PhanthemenyThHm Ildsermetshod
Leu cIKNOWN d10 AN pBE ta1hOvaic @l ugat b0 i Besiantibedi-eg-and

ant | bod ragments of the formulrations of the
vew pig iie and phe BP0 Lo 61 357 HyeelT b S iy i B A Y,

i ncludi ng those net hods descri bed by Hunter, et al.

19D12é152'€1é)elrhgl\lgi#yai%él@%ﬁ'%mlﬁet al . ?l (19%%)97? | munol .

Cytochenl 30: 407. thhods for conjugating antibodies
are, copventipn d Il kngwng |n th t. . In;an
en%%d1€eﬁ? ﬁSﬁﬁZ?QQD 2 %C&gLCA ﬁ gLCES LCcE or
LCF is dinmerized with any ot her |nnunoglobulln heavy
chain,Efot ekanpl e; ahy FmmBnofloBul Bn ShedvySchéins
set forth herein. Likew se, in an enbodi nent,
15H12/49042 HC o HGA ok  HCBgi sqdi perbzed m@thbany K
i ght chain, for exanple, any light chain set forth
herein. For exanple, 15H12/19D12 HCA or HCB can be
dinerizedswg¢h 45H12/49032 {CC LED, r LEE @r LCFs Im
an enbodi nent, the |ight inmmunoglobulin chain and or
the heavy |nnunoglobulln chaln of an anti-1G1 R
antlbody of The"inventioh i a°mafuré chai f. Rntlbody
chai ns are shown bel ow. Dotted underscored type
encodes they ¢ H ¢ 8§ 8§ R L P H T F G Q




signal peptide. Solid underscored type encodes the

CDRs. Plain type encodes the framework regions.
wanoichiegbischai ns are mature fragnents whi ch | aekTiise006/022995

signal peptide. 19D12/15H1Z Light Chain (SEQ I D NG

Modiffed 12,%%?,.,& RighRICHAIR-D-BEQIB Ndy1djhe Leu Leu Leu Trp
Val Pro a

M5 RS9 b L G F. L L. L W YV EBNS

Gy Qu lle vVal Leu Thr Gn Val Pro Asp Phe G n Ser
Valr_Thr Pro:iLys Guu kysoVak Thr bl esTht Cgs ArgrAl a
Ser An Ser Ile Ay Ser Ser Leu Hs Trp Tyr G n dn
LysgPro Asp \(,SI nTSerI P[ro LysR Leu Leu II% Lys TyrsAI a
Ser®adf sér Leu”sef Gy Val
Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Asn Ser
Leurd 8 Ava @ ucAsp Aka Al acAl a Tgr Pyr xCys His @ nk
Ser Ser Arg Leu Pro Hs Thr Phe Gy Gy Gy Thr Lys
Val du lle Lys Arg Thr WD 2006/ 138315
PCTXUS2006/ 022985 116s19B12F15k12sLi ght FChai neA 6SE®
IDNO 9) Met Ser Pro Ser An Leu Ile Ay Phe Leu Leu
LeugTrp Val Pro Ala per Ark Gy du,lle Val LeuyThg
Gn Ser Pro Asp Ser Leu Ser Val Thr Pro Ay GQu Arg
Val Thr Ile Thr Cys Arg Ala Ser Gn Ser Ile dy Ser
Ser®Lell H's ¥rpCTy s H SEr ProQ°
Lys Leu Leu Ile Tyr Tyr Ala Ser G'n Ser Leu Ser Ay
ValgcPror Set Afrg ePhe Ser dyrSer Ay Ser Ay Thr Asp
Phe Thr Leu Thr Ile Ser Ser Leu Au Ala GQu Asp Phe
Ala Val Tyr Tyr Cys His G n Ser Ser Arg Leu Pro His
Modifigdr19BH@/ t¥H123 ightiGhahmE (SEQVAINGE18)I | e Lys Arg Thr
19D12/ 15H12 Light Chain-B (SEQ ID NO 10) Met Ser Pro
Ser An Leu lle d Phe Leu Leu Leu Tr- ..............

Thr Leu Ser Val Ser Pro Gy GQu Arg Ala Thr Leu Ser
Cys; Arg a per,An Ser |Lle y Ser _Ser Leu His_Tr
Tyr"R"GI"n n Lystro G‘?y %]nSAIGg P?’o 'Krga Lgu Eleusl Ig
Tyr Tyr Ala Ser G n Ser Leu Ser Ay Ile Pro Asp Arg
Phe® Sef Ry BerTA § Sér © yRThA ASp PheSThE | By Fhrs
Ile Ser Arg Leu Au Pro GQu Asp Phe Ala Val Tyr Tyr
Cysp Hs Gin deroSep Akg plLed Ppo Hi spThg Phe @ y:d R
Ay Thr Lys Val Qu lle Lys Arg Thr 19D12/15H12 Li ght
Chain-C(SEQQIDNQ 11) MSPSQLI GFLLLPVP
A Ef{ A S S D S G I P D R F S G S G




/
19D12(15FQ2 e NG cHzh (BEQ IR 80Q1E) | G F

-------------------- . -RGEI VLTQSPDSLSYV
WO 26/1BHESRV T I TCRASQSI GSS L H PPYTQSHK022995
PGQSPKLLIK YAS®SLSGVPSRFSGSG
SGTDFT4 T L E AAY Y, C S SR
L MFWG% %T§K$§/ ELEI AGK RQTAAVD 2006/1%83?5(?[ ®

PCT/ US2006/ 022995 17 Modified 19D12/ 15H12 Li ght
Cha¥n-B (SEQIFENE 12) MSIP 5 PL Y FF & LCL fv\eP

AS

A VREBE YV IIErBD S B SKEBVET B S EFR Y TY
TCRASQSI GSS LHWYQQKPGQSPKLLI
K ¥ ASRSLSGVP SRFSGSG SGTDFTLT
| SSLEAEDF AVYYCHQ RLPHTFGOQ
GTKVEI KRT Mdified 19D12 2 Light Chain-E
LLWVPAS

i)

Glu- Phe Gly-Lew Sex Txp-Val- Phe -Leu Val Ala-Lle-Leu LyRA3IYE | V

aln & Q@RuR S &1k 2 Wal Bin Gk & Aclylery felRvALIQ S| G
SSTLH APRLLI S

""""" LS

WYQgKPGQ = YAspg

Glg flp SHrReUEAY Go8 5T VB AR PO ORI P RPE B E D
s Pe ALY MetCiks QrS ®I1RALg R1H A& P6 QLyGiiE K1Y Bu K R
T% I%?%%%éi@il%lélﬁpt i ak -1 ( SEQThP NQ w14k iMSP S Q

LLWVPAS .. ...... ... .....

Tyr- Leu -Glan-Met- Asr -Sexr-Leu Arg -Ala- 6ku Rs Met| A\ VaT ’.QrS P G
C&E klésﬁ%gsié% Gly Asn Phe Tyr Tyr Gly Met Asp Val Trp Gly

Gly Thr Thr val Thr Val Ser Ser

19D12/15H12 heavy chain-A (SEQ ID NO: 16)

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Ile Leu Lys Gly Val

Gln Cys Glu Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val Lys Pro Gly
Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Sexr Phe

Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile Ser

vVal Ile Asp Thr Arg Gly Ala Thr Tyr Tyr Ala Asp Ser Val Lys Gly Arg

Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu Gin Met Asn

Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Leu Gly Asn

Phe Tyr Tyr Gly Met Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser

Ser



GERATLSCRASQ G S S WO 2006/ 138315
PCT/ US2006/ 022995 18 L HWY QQKPGQAPRLLI
w&2006/188335Q S L S G | PDRFSGSG SGT DPET/"UIZ.OE'/022995

| SRLEPEDF AVYYC@HQSSRLPHTFG Q
Modifiéal TOR12/16HN 2heRvy chaidi-B/ (BRAID Neawviy) chain (SEQ I D
15) Met du Phe G1y Leu Ser Try Val Phe Leu Val Al a
| | vet] Gy bhesCl@ 3eu Segl Trgl YelGBhs IGuWVaVadla@he Aemulwatlydad
Ser Ay Ay Gy Leu Val Hs Pro @y Ay Ser Leu Arg
Leé’in @65\/'3&" @ln&e@ '\gqulg Q’erpél? C-&E.t}rGl h]?eu \équlgeﬁroP&%
tHlsTrpVaI Arg Gn Ala Pro y Lys Ay Leu
Glu Trp Ile Ser Val Ile Asp Thr Arg Ay Ala Thr Tyr
TYFyAfea JeprraSer S7al ey 2@y RECIPhEeTHIE PheeSeSeferathg
Asp Asn Ala Lys Asn Ser Leu Tyr Leu G n Met Asn Ser
Ledi Akl Blsar G wh1As MataAl Bov@aly théreiyTydu ESTA BLelid
Leu Ay Asn Phe Tyr Tyr Ay Met Asp Val Trp Ay dn
_1TIhlr Thr \r/a Thr aITSer rSer 19D12/ 15H12 heavy

_Val Phe Leu Val Ala Ile Leu Lys Ay VaI
- -Phe-Bhr- Fle- Sex- Arg- Asp- Asn-Ala- Lys- Asn-Ser beu- Tyr- heu- Gln- Met- Asn

Gn Cs du Val An Leu Val Gn Ser Gy Ay dy Leu

sadd Bl e e T e R RO

Arg An Ala Pro Ay Lys Ay Leu Qu Trp Ile Ser Val
| | e MRy Toiy CLArNptGhap YWIaTrPhElyTSAm Ghyr ThY| BhrASy Ber Vajafer
Lys Ay Arg Phe Thr Ile Ser Arg Asp Asn Al a Lys Asn
Sed..Leu Tyr Leu G n Met Asn Ser Leu Arg Ala G u Asp
Thr Ala Val Tyr Tyr Cys Ala Arg Leu Gy Asn Phe Tyr
Tyr Ay Met Asp Val Trp Ay A n dy Thr Thr Val Thr

Wall lifes corstanind 1290 kislen2ddingRid AbSed) 682288 antildty chains

Modi fied 19D12/ 15H12 heavy chal n-B (SEQ ID NO 17) Met
were depqsitef @t dyaAmeicap [ yas Suljdle Epllectian agaeonsa |1 e Leu

0 CM\)— S t¥r-¥§\1-|12/ B15R M Val @n Leu Val @dn Ser Ay
Si%ggc name. ‘15?—?1 Z%QfoHgCi; (y4)”
ATCC accession No.: PTA-5214;

(i) CMV promoter-15H12/19D12 HCB (y4)-
Deposit name: “15H12/19D12 HCB (y4)”;
ATCC accession No.: PTA-5215;

(iiiy CMV promoter-15H12/19D12 HCA (y1)-
Deposit name: “15H12/19D12 HCA (y1)";
ATCC accession No.: PTA-5216;

(iv) CMV promoter-15H12/19D12 LCC (k)-
Deposit name: “15H12/19D12 LCC (x)”;
ATCC accession No.: PTA-5217;

(v) CMV promoter-15H12/19D12 LCD (x)-
Deposit name: “15H12/19D12 LCD (x)”;
ATCC accession No.: PTA-5218;

(vi) CMV promoter-15H12/19D12 LCE (x)-
Deposit name: “15H12/19D12 LCE (x)”;



Gy Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy Phe Thr

Phe Ser Ser Phe Ala Met His Trp Val Arg Gn Ala Pro
wehyoslps31S y Leu Qu Trp Ile Ser Val |le Asp POT/uAR@6/022995

Gy Ala Thr Tyr Tyr Ala AspoSer Val Lys Gy Arg Phe

r IIe Ser Al g Lys Asn Ser Leu Tyr Leu
éhr nA@g %% ,Elaa Au Asp Thr Ala Val Tyr
i f | glmqlg;;y n Phe Tyr Tyr Gy Met Asp
(viD C@ler@ﬁ%’ceﬁ%kﬁﬁﬂ Thr hr Val Thr Val Ser Ser Cell
IDerp@snmn‘[ea ”rﬁhh‘gZ/wlhtZrL6§ (e)fcodi ng t he

ref erenced t ] ly chains were deposited at
?ﬁ?&ﬁﬁ??%&ﬁ" %'pgq%ﬁ&ife Col l ection as follows: (i)
WAWI@@@I %NMCQQQh%a a(lb{ B, LCRRRAFhE cHEANTE: LCD is light
"15H12/ 19 %g ; CC accessi on No.: PTA-5214;

chain Ql h@E@\M@r}SPBﬁ'ﬁtEeﬁU f?isiglﬂfl@aﬂt:@ (y4) - Dep95|t name:
ISR oy R ST B P88 o
May 21, mﬂﬁmﬁgmz&mma(rﬂmpe, CulireCaliectéms(AIrC Gl 1080T B2 Sty
Boutevbld e esBE SARNGA 201110 22bd i ekl o g Bs g Bipsmias
deposiled)in BV @ mdlhio a&md\fddl@o‘tiq_}gﬂét biCDpéeht (sléﬁonngjligr_}%mglgsl.spatent
app"ca(ﬂen)nOCfJégzﬁﬂ’%@b?g?%smz/ 19012aE€:ES?IK)O ) Deposit nane:

"Thetiteder @plid<Ebn (Conpris¥Ora R4t ba8 Hha methods of use thereof as
CT/ US2006 022995 20 ATCC accession X

set foﬂgmrelovwwpw prirshies aricsmtmem@mémaéﬁgm%ts t@é@fefémose
mmunE%ﬁBuhn i (el Dﬂr?at&r@'%haﬁw@ﬁe%‘o@ﬁ&ﬁ'é&ﬁn% heDCgcﬁgl%g’or light

eavy chal n ; eavy chai n ,
chains| wiggh ag;manepdsd Q)dlbell@SQlTSglﬁtthe eleamdn therell §nes geposited at the

ATCC §88k8crbedMbovEr Foimlilz88hs E8AbAsiRig immunoglobulins encoded by the
plasmids comprising a different constant region than that indicated above are also within
the scope of the present invention along with methods of use thereof e.g., as set forth

herein.

Further therapeutic agents and procedures

In an embodiment of the invention, a further chemotherapeutic agent is provided
and/or administered in association with the anti-IGF1R formulation of the invention. In
an embodiment, the further chemotherapeutic agent is a platinum-based compound, a
signal transduction inhibitor, a cell cycle inhibitor, a IGF/IGF1R system modulator (e.g.,
inhibitors or activators), a farnesyl protein transferase (FPT) inhibitor, an epidermal
growth factor receptor (EGFR) inhibitor, a HERZ2 inhibitor, a vascular epidermal growth
factor (VEGF) receptor inhibitor, a mitogen activated protein (MAP) kinase inhibitor, a
MEK inhibitor, an AKT inhibitor, a mTOR inhibitor, a pI3 kinase inhibitor, a Raf inhibitor,
a cyclin dependent kinase (CDK) inhibitor, a microtubule stabilizer, a microtubule
inhibitor, a SERMs/Antiestrogen, an aromatase inhibitor, an anthracycline, a proteasome
inhibitor or an agent which inhibits insulin-like growth factor (IGF) production.

Compositions and methods of the invention include an anti-IGF1R formulation “in
association with” one or more further therapeutic agents or procedures. The term “in
association with” indicates that the components (e.g., anti-IGF1R antibody along with



The above-identified plasm ds were deposited, under
t he Budapest Treaty, on My 21, 2003 with the
wamerei1egals Type Cul ture Col |l ection (ATCC); 1080RCT/US2006/022995
Uni versity Boul evard; Manadsas, Virginia 20110-2209.
I
pachtafél Xﬁ%@e fbl‘ﬁ‘idl%@é lrgﬁoa\?sg oﬁé%ghﬂ)o:sgﬁp W%raémuﬁgneeégfsot‘{’ezl%ﬁpor
formul@tadlseglamjlelwlrso twaoentore appiposiivn®(e.go a kit). Furthermore, each

compof B GLe% e AT D R BIen o4 STHERLIPS 12 Whes e pingr

compohentis idnfiNBTréd iforgesani plb oskhaPsadmnidisatioy ﬁrrayuwghk/e@ non—

fragne rzts t her eof whose i m"‘un gl obul i n chfal ns .

S‘“’“”%‘P&Pﬂ?'é‘ Et¥ai Sr?é’afarﬁ%’?/@diis?qu‘?'ﬁia' ¥kalimsveral Hienyglsavar ,esg%qn period

of timel 'm&‘eovém%@% ae&b%n?ao%eﬂfm@%e%ﬁ.hetér@w hSub Cdr@c% B§ the
plasm ds in the cell l'ines deposited at

same Qidyca diffeterdsonie.(e.Bor wheein @n:anadﬁﬁﬁ Rsanﬁ@ody formula’uon is

s R0 ALAT oo DRI i BRI comr 11 @

aren ahﬂmd*imemﬂ af the ingestimy ¢he Bnti-lEF pR ésrentlatianvefithe dnvention is

proviadl St boi AR eitetfiari ) e st fh st FPT
inhibitoamahnding itfasalic ahidehsnhpogitisi Rich o8 a‘nyrdf iﬂﬁi‘se disclosed in U.S.

e erapeutic_agent is provi

 Patent Rt G MEEE 11055 COEANG R S 412 Ha B Abedinen the ant

IGF1 Rff@rrnﬁméﬁ’éd anthefinviehBorh RVSaLidea-in b@socﬁ‘é‘ho%rmﬁdémﬁ@&mpbﬁﬁd
further chenotherapeutic agent is a platinuntbased

represeiyap ouiae fallowdngyiesmule: ansduction i nhibitor, a cell
cycle inhibitor, a IGF/I1G1 R system nodul at or (e.qg.,
inhibitors or activators), a farnesyl protein
transferase (FPT) inhibitor, an epidermal growh
factor receptor (EGFR) inhibitor, a HER2 inhibitor, a
vascul ar epi dermal gr oy Fetor (VEGF) receptor
inhibitor, a E@ﬂogen ac(ivated pr otelr\ns (MAP) ki nase

i nhibitor, a K §nhi bf tor, an AKT A nhi bitor, a nTOR
i nhibitor, a pl% ¢l na or\/‘ Raf i nhi bltor, a
cyclin dependent i pase i Bi tor, a mcrotubule
stabilizer, & tot upa ' E’P gr—&*

SERME/ Ant | est rog mn ar dnat ase1 nhi bitor, an

ant hracycline, a proteasong inhibitor or an agent
which inhibits insulin-Ii grow h, factor (1GF)
production. Conpodttd : andl ds of the invention
i ncl ude an anti-lq‘?ﬁ‘e].B—f-o ti In association
W th" one or nore furt % E%lc agents or
procedures. The term"in Nassociation with" indicates
that the conponents (e.g.,| anti-1GF1 R anti body al ong
with WO 2006/ 138315 PCT/ U32006/ 022995 21 paclitaxel)
can be fornulated into gl e conposition for

si mul t aneous delivery of fornul at ed separately into

ora phgmﬁé’éut@ aoosfe g%ﬁ)g? a(SIS%t% tpgl%gg er%lﬁur :&(‘Q §£$0%td %nd d

one can

represéﬂté NeseRI LRk WISV@'GUCHB.GOFOI Bey gm@@%%%?’ém'l?ls 1 tkc))e3, and

adm ni stered; for exanple, each nistration nay
the rentHiNiRg &)®Nc and d groups represent CR1 or CR2; or each of a, b, ¢, and d are

independently selected from CR1 or CRZ; each R and each R2 is independently
selected from H, halo, -CF3, -OR10, .COR10, -sR10, -5(0)R11 (wherein tis 0, 1 or 2),



simul taneously (e.g., separately or sequentially) at
several intervals over a given period of tine.

wOhomoses t he separate conmponents may be adn RCTUSR®E/022995
to a subj ect by the sane @2 by a different route

-SoN, (f#10)5 051 DABIRI LR apic oty 60 @610, 2

pareterall and
f
Bl e i -

for mul on of

invention is provided and/ orzadgi ni stered in
association with a farnesyl di n transferase (FPT)
i nhibitor including tricyclit de conpounds such as
any of those disclosed i Patent No. 5,719, 148
or in US. Patent No. *g{, 874, 44dcuin an enbodi nent, the
anti- IGFl R fornul ati ony of | [ [ [ [
in association with any conpgund represented by the
following formula: _ A .BRL- --- RB 2/ I \ / 11l R4

_SR11N(R/5)R (@hxrein efh REB s inRBpaéhdantly sefedRbfrom H and C(O)OR1 N,

phar maceutically acceptable salt or solvate ther

benzot\w,ﬁé(plej Mloxbr{@tré;o)f R: yll}51|o or g%stﬂutqdég?rgg@l»ﬁ-gltmp oqlkmg alkenyl or

akyt, 750 e L Spunapiondperng SUbTESL HRUTHE D or-
COoRTEPROSHRRER e Bk Site %{O(?lff&%ﬁt‘ Ré e%cl&ﬁwzde‘benaﬁﬁlt IgregFeSsents H,

i ndependent 'y sel ecte rom

any of ﬁ?&&ﬁ%tde‘hté Btdf?p‘éﬁél‘ﬁﬁ by Rseérﬁache‘ialténoﬁbé'bheh ?é&esent a

R11™(wherei n iI's
saturat@d o]c Lmsam)atemszoawm&moﬂaé/uészeﬂ@hagmﬁ 5R6,2R7 abgRS
-N(R10) 2, -NO2, -OC(ORLO, -CO2R10, -0002R11, -CN,
each inddig€n @MRIYOrepresRSUR RTF 3, - M@@Ikﬂ@@d&ﬂs@ﬂ-ﬂk}ﬂ or aryl
-NR10000OR11, -SR11 C(Q)OR11, OOCH3 NH O -SRI
opt.onau@mm)gzsmmmted witba®R 1R7SR L0, |m©ma4&emm/0@©m1ﬂed\1(m 0y, -
fro H and
NO2, -COR ,-OCOR! ocozR1) 1, -c02R10, 0PO3R10 or one of R, R6, R7 and

R8 can be taken in combination with R40 as defined below to represent -(CH2)r-
wherein r is 1 to 4 which can be substituted with lower alkyl, lower alkoxy, -CF3 or aryl,
or R? is combined with RO to represent =0 or =S and/or R’ is combined with R8 to

represent =O or =S; R10 represents H, alkyl, aryl, or aralkyl; R11 represents alkyl or
aryl; X represents N, CH or C, which C may contain an optional double bond,
represented by the dotted line, to carbon atom 11; the dotted line between carbon

atoms 5 and 6 represents an optional double bond, such that when a double bond is
present, A and B independently represent -R10, halo, -OR11, -0OCO2R11 or -
0OC(0)R10, and when no double bond is present between carbon atoms 5 and 6, A and
B each independently represent Ho, -(OR11)2; H and halo, dihalo, alkyl and H, (alkyl)2,
-H and -OC(O)R19, H and -OR10, =0, aryl and H, =NOR10 or -O-(CH2),-O- wherein p

is 2, 3 or 4; R represents R40, R42, R44, or R94, as defined below; R40 represents H,
aryl, alkyl, cycloalkyl, alkenyl, alkynyl or -D wherein -D represents



benzotri azol - 1-yl oxy, tetrazol-5-ylthio, or

substituted tetrazol -5-ylthio, alkynyl, alkenyl or
wablbosl13smai d al kyl or al kenyl group optional | yPOEiIUSZ006/022995

substituted w.th hal o, (PJZG or- CO2R10; R3 and R4 are

t he same or_dr K erent and |ndepend,9h\t\l

representsH, y3 of the—suziltuent \of and R2,
or R3 and a,ern togeth esent/a\_ ﬁh’tﬁj’at ed or
unsat ur at ed 7, fused ri gé, to the benzépe ring; RS,
R6, R7 and R Fﬁach i ndependently represents H, -CF3,

- COR10, al aryl, said | or aryl optionally
bei ng Subsiit utBdgwi td -Mt&é&my S(O) tRI1,

- NR1OOOOR1%y - NYR10) 2, - -0, -000R10,
-0002R11, - COPRIg4 OPO3RLO oFnohe,of R5, R6, R7 and

an be taken i1 n conbination w h R40 as defi ned

wherehselewnﬂ R4 anerassgreviouéiidefined whe Veidor Sicy NR1®pfeMil RNO is as
can be subst,j tut ed wth |ower alkyl, |ower alkoxy,
defined @pgvey saig @4 cy@lpalksl alkeoyiramidnakynyi gi'ouﬁé btetng G ftiopapyt
substltuge lﬂlg anfl or conbi ned with R8 Fr esent
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| kyl | oal kyl , al kenyl
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2006/ 022995 23 NWIlI RB\ N\W R3 3 R R4 R4
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=N 50! S wNm
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R42 represents



OR12, -SR12, -N(R10)2, -N(R10)CO2R11, -COR12, -NO2 or

D, wherein -D, RIO and Rl | are as defined above and
Wéflzm)memlesents R10, -(CH2)nOR10 or - (CH2) gCO2RED/US2006/022995

wherein R10 is as previously defined, mis | to 4 and

gis Oto 4; said alkenyl and al kynyl R40 groups not

whesein B2 iR7J ancHR46 Sl cach fd&éﬁél%ﬁtl@éblé‘cté@fr@ﬁﬁh&@FUuﬁ'cBhélgting
7a double or triple bond respectively; or

© represents phenyl substituted with a group sel ect ed
f(Om - BO2NH2, - NHSO2CH3, -S(INHCI—B, - SO2CH3, - SOCH3,

refer , said group is
I gg GMH@ ‘ﬂ%@éé)éﬁ': W‘?“ﬁ' 9(5?1 the phl(:nylI ri n%; OOEHS
RIO2B% from
Rg@ N ~ Y@go%gémré@ 80(2:“I$\:U%N Ph, OH S OH NN CH3

ol4) I\@\F'CI—BOO\CI—BNO N-CI—BOON,NoO,or

46 . R21 WD 2006/,138315
P@r/ uszoog;/H é@ggéﬁﬁ%ﬁd\?ﬁ ‘)Q ﬁgz‘ §rﬁi‘d§e§%3% itutents on
saicesibistiiutetgpenglemblyy asahe ctrad stisRtéme a¥ Ueéﬁ?fbﬁél 'B%lo&ﬁfbpgald
G (2) -(CH2)gSC(O CH3 wherein q is 1
SUb%yte ﬁiﬁ%’g OS2CH3 wherein gis 1 to 3; (4) O—| (5)
- ©3( CHNRg;subst i tuted phenyl) wherein wis 1 to 3 and

tFﬁ su_l?\ﬁ%ég;t ents on

(8)  -NHC(O)OR2Z wherein R22 is an alkyl group having from 1 to 5 carbon
atoms, or R22 represents phenyl substituted with 1 to 3 alkyl groups;
(9) alkyl;

(10) -(CH2)kphenyl wherein k is 1 to 6;

(11) phenyl;

(12) substituted phenyl wherein the substituents are selected from the group
consisting of: halo, NO2, -OH, -OCH3, -NHg, -NHR22, -N(R22), alkyl, -O(CHa)iphenyl
(wherein tis from 1 to 3), and -O(CH2)isubstituted phenyl (wherein t is from 1 to 3);

(13) naphthyl;

(14) substituted naphthyl, wherein the substituents are as defined for substituted
phenyl above;

(15) bridged polycyclic hydrocarbons having from 5 to 10 carbon atoms;

t(1 6) cycloalkyl having from 5 to 7 carbon atoms;

(17) heteroaryl;

(18) hydroxyalkyl;

(19) substituted pyridyl or substituted pyridyl N-oxide wherein the substituents
are selected from methylpyridyl, morpholinyl, imidazolyl, 1-piperidinyl, 1-(4-
methylpiperazinyl), -S(O}R 11, or any of the substituents given above for said
substituted phenyl, and said substitutents are bound to a ring carbon by replacement of
the hydrogen bound to said carbon;

(20) (21) (22)
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substituted wth I to

(10) -(CH2) kphenyl wherein

é9) al kyl ;
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(mhereln t
substi t ut ed
2 -sitkstived phenyiamnarein said
(15) bri dged pol ycyclic
(16)

i's

(13) napht

(17)

yI (19) substltuted

& ﬂ£kOX|de wherein the
net hyl pyri dyl ,

i peridinyl, 1-(4-

O e e e A Sy
’f%Hé’Vriﬁ’ch!idésa ring carbon by
t he hy rogen bound to said carbon;
mo 2006/138315 PCT/ US2006/ 022995 25 0
O (23)
-NH(C» (CH2) k- subst i t ued
odeflned above; (24)
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i per 'n n
| pe dl e and

exmnpbsofRMg\/mCMda

N _O_ [CHs
O _cH;
\”/ N \E/ \fiCH3
0 , and CHj3
(25) -NHC(O)CH2CgHs5 or -NHC(O)CH2-substituted-CgHs;
(26) -NHC(O)OCgHs;
(27) (28) (29)



R50 wherein R50 represents H, alkyl, alkylcarbonyl,
al kyl oxycar bonyl, hal oal kyl, or - C(ONH(RI 0) wherein

we&hkWeitssdsor al kyl; ; Ring V includes N-R50 N- R60/USM06/022995
and exanpl es of Ring Vinclede: OO0 /CH3 ,CH3 N N CH3
(3b) H " ryN¥&&dddple~ 11 OCHB 0, and CH3

(25) -N O)CHZCgHS or -NHC(O) CH2-substi tut ed- C6H5;
(26) -NHC(O OC6H5; (27) (28) ¢Z9)\ NHs s N W

2006/ 138315 PCT/ US2006 02
-OC(O)-heteroaryI for exal

Il N (31) -0-alkyl

(e.g., - and (32) - CF3; (33) -CN, (34) a
(3ther_@gmgqgld<ybcgﬂ ugn@®f the formula -Nr-\O-N-N
(Oc ; (35) a piperidinyl group of the
(32br muCk 3HZN Rss
(33) -CN;
(34) a heterocycloalkyl group of the formula
—N 0 ’ \ / \
\ /- —N N—RI!® —N S(O),
, , \—/ , \/ ; and

(35) a piperidinyl group of the formula

H,N
R8 5
‘CN
O

wherein R8% is H, alkyl, or alkyl substituted by -OH or -SCH3; or R20 and R21 taken

together form a =0 group and the remaining R46 is as defined above; or

Two of R20, R21 and R46 taken together form piperidine Ring vV

0%

wherein R50 represents H, alkyl (e.g., methyl), alkylcarbonyl (e.g., CH3C(O)-),
alkyloxycarbonyl (e.g., -C(O)O-t-C4H9, -C(O)OC2H5, and -C(O)OCHB3), haloalkyl (e.g.,
trifluro-methyl), or -C(O)NH(R10) wherein R10 is H or alkyl; Ring V includes

_CN_RSO N—R50 N_RSO
, and

examples of Ring V include:



wherein R85 is H, alkyl, or alkyl substituted by -OH

or -SCH3; or R20 and R21 taken together forma =0
wgnronsp3gais t he remai ning R46 is as defi ned aborer/use006/022995

Two of R20, R21 and R46 tak®n together form piperidine

Ring V CN R5O wherein R50 r resents H, é’ﬁkyl (e.qg.,

met hyl ), al kyl car bonyl (e.g., }:/(
. <( - - O)OCZHS and
t @ﬂ%u hyl ),
OlsHorakyI' gV
and exa of Ring V
imcl ude: WO 2006/ 138315 PCT/ US2006/02299 27 0 0YCH3

CHSAN N N HNO MO CH3I YCH3 0 OCH3 with
provi so R46,[ R20} and R21 are sel ected such that
carbon atom (cho _th@¥y are bound does not

bﬁ(rﬂwﬁgsthan one flete om (i.e., R46, R20, and
are sel ected suchot ha @ carbon atomto which

they are bound contains 0 6r° 1 het er oat on) ; R44

with the@R6BSSRYUE, R2O, andRB1 avdhssIeLiad R2eh HERHeS 88bdn atom to which
het er oaryl N- net hyl pi perdinyl or aryl; and R48

they arechupgiaes nat 6@ntalwpre e qregradersatomn dre- NREKi R0, and R21

are sel@?ffjﬁr&&bégﬂéét%%% EQFH%Snggtghgg é/vl'gélﬁ%leﬂl a('(%\lbowgc‘j bam alds q\l& pr

heterodtorm):R%4¢ reRrebeh® R 60 R58 R60 R58 R60 R58 R60 (|) (i |)
(|||) (iv) wherein R56, R58 nd R60 are the same or

different and each is indepgR ently

R48
wherein R29 represents heteroaryl, N-methylpiperdinyl or aryl; and R48 represents H or
alkyl; R54 represents an N-oxide heterocyclic group of the formula (i), (ii), (iii) or (iv):
R56 R56 o) R56 R56
T I
U, 22 U \ U
Rss/\ N\Rso Rss/ /\Reo R58/ \Rso R58/ V\Rb‘o
(i) (i) (i) (iv)
wherein R96 R58, and R60 are the same or different and each is independently
selected from H, halo, -CF3, -OR10, -c(0)R10, -sR10,
-8(0)eR11 (wherein e is 1 or 2), -N(R10)2, -NO2, -CO2R10, -0COoR 11, -0COR10,
alkyl, aryl, alkenyl or alkynyl, which alkyl may be substituted with -OR10, -SR10 or -
N(R19)2 and which alkeny may be substituted with OR11 or SR11; or R54 represents

an N-oxide heterocyclic group of the formula (ia), (iia), (iiia) or (iva):

EOESEIES

(ia) ’ (ia) > (iiia) or (iva)

wherein Y represents N*-O- and E represents N; or



selected fromH, halo, -CF3, -OR10, -C(O R10, -SR10,

-S(O eR1ll (wherein e is | or 2), -N(RLO)2, -NOZ2,
WOCWREEB15- 0002R11, -OCORL 0, al kyl, aryl, al kenyis26/022995

al k nyI whi ch al kyl may bezssubstituted with - OR10,

5@1 Eqp{cfﬁeg{,s %ﬁ%%}@?gﬁj S\ﬂ\ggﬁqte?lvtﬁﬁ‘%#ﬁ%w‘alg f\‘ecs»gﬂ Qeterocycllc

groupé\hp)@l)d@)h@&)eﬁ@);ﬂ(al)l magbo(wa oZ repreesbotsn@loa S(suacﬁ thét R&pn be

a) or Il I l---
taken m: alo;ob)»matuqng;y»\t/m%@(R@ 7 ov\ﬁéraaa d\efmadeqhoe@?awt B rﬁnre@)er(lfé
42 repr ents N, or 6/ 13%3%? 820 6/ O 2995
R e%@@@'ﬁwf Bﬁ’oaﬁﬁ yi angt &y Ve &Y™ ft‘sn'”S'HQe

of sald N- oxi de heterocycllc gr oups (|), (i), (iii),
(iv), (ia), (iia), (iiia) or (iva); Z represents 0O or
S such that R can be taken in conbination with R5,
R6, R7 or R8 as defined above, or R represents R40,
R42, R44 or R54. Exanples of R20, 21, and R46 for

above.f or mul ncl uge
N
V@@E%‘imu% Bl& LY

\soz
@ N/i—ﬁ
N
/N F | and

Examples of R25 groups include:

slslelelle

wherein Y represents N or NO, R28 is selected from the group consisting of: C1 to C4
alkyl, halo, hydroxy, NO2, amino (-NH2), -NHR30, and -N(R30)2 wherein R30
represents C1 to C6 alkyl.

R28

In one embodiment, the following tricyclic amide is provided and/or administered

in association with the anti-IGF1R formulation of the invention:



wherein Y represents N or NO R28 is selected from
the group consisting of: ClL to &4 al kyl, halo,

woydrensgz1sNO2, ami no (-NH2), -NHR30, and - N( R30L2/US2006/022995
wherein R30 represents Cl 20 C6 alkyl. In one

enbodi_ne e followng tricyclic am de is provided
afd/ g . gin association with the anti-IGF1
R fa 5 e invention: WO 2006/ 138315

PCT/ 8§s2p06 =29 Br CL Br O NN-I Z0
(1 onaf arni b Sa asarTM Scheri ng-Pl ough; Kenilworth,
NJ) . ot her® enbodi ngnt, one of the foll owi ng FPT
i nhibitorls is|provided |[and/or adm nistered in

associatisn x th i1 G-1 R fornul ation of the
invention: ! ~ N[Ol '\ CM:NH (NN O Oor HON
\\ --)-NgI LN CJ NH CN>'"0O-~0

0 (lonafarnib; Sarasar™; Schering-Plough;

Kenilworth, NJ). In another embodiment, one of the following FPT inhibitors is provided

and/or administered in association with the anti-IGF1R formulation of the invention:

, or

P

An FPT inhibitor, which, in an embodiment, is provided and/or administered in
association with the anti-IGF1R formulation of the invention, includes BMS-214662



An FPT inhibitor, which, in an enbodi nent, is provided
and/ or adm nistered in association with the anti-IGF1
we&20mrizgdiat i on of the invention, includes BVMS-RE2@82006¥22995
2006/ 138315 PCT/ US2006/ 022995 30 CN N NS "~~ fr S
NNH ~ rl Hunt et al., J. Med. Chem 43(20):3587-95
‘ 0); Dancey et al., Curr. Pharm Des. 8:2259-2267
2); (R -7-cyano-2,3,4,5-tetrahydro-1-(1
H m afbb 4- ylmethyl)-3-(p
/__(I'né' ayl ) - 4(2th|enylsulfonyl) 1
H 1, 4=bepiZ&di azepi ne)) and R155777 (tipifarnib;

e “dl ., Drug Metab. Dispos. 30(7):823-30
(2 02 ; Dancey et al., Curr. Pharm Des. 8:2259-2267
( (2 : ( B) 7 Buntagfi ate (4 Med. Shephek®(20)(3587e9H(A000); Dancey et al.,

Curr. Ikﬁe;rm q?f%s 8]2525-’9(232 ZQPg)prQR}] 1c)yalio-@é ﬁﬁ tegetlwydro -1-(1H-imidazol-4-

yimethiy)-33 (phwiylmethgzﬂ) -A-@thieBisulfon i )-NH2 Nbe@z@dﬂ@ﬁédmé)‘?bdd%l%???

tipitarf BREERGShette LR ety g7 ?@&ss%ﬂ DRSO s Eingey et al. Curr
Pharmagelsoe ZﬁSQti’%ﬁ@ﬁO?eQBPG%mm@M bﬁB?opHe‘ﬁylt?{;lor\ﬁbﬁﬁm H- (lsr'yldazol -5-

/or_ admn in association with e anti -1
y)- meﬂayﬂzf’rfﬁxp@prqmlenwf) TrmethyhgeiDiasinolinenekxanpl e,
HuMax- CD20 (sold by Genmab; Copenhagen, DenmarKk);
Canmpat h-1 H(r) (Rl echmann et al., Nature 332: 323
(1988)); HuMax f EGFr (sold by Genmab Copenhagen,

Qenmark) pe
Fr an evamzumab (Presta et al., Cancer Res

57: 4B sold as Avastin(r) by Genentech;
San ; Mz | britunmomab tiuxetan (sold as
Zeval in Biogen | dec; Canbridge, MA); Tositunonmab

and ' “sohd as Bexxar(r) by Corixa Corp.;
Seatt e\ S.axosm t hkl i ne; Phil adel phia, PA);

gent uzpmab ozog/am cin (sold as Mylotarg(r) by Weth
Ayerst Madi son, NJ) or MDX-010 (Medarex; Princeton,
trast uzurmb (sold as Herceptin(r); Genentech,

5@:@/ e&éa 6@%8’3 g%:?\hg(iﬁ) & Bﬁ‘)nsm %ev\v/\%rglqgv\%/cl%%ﬁls

In an embodiment, an inhibitor which antagonizes the action of the EGF Receptor
or HERZ, is provided and/or administered in association with the anti-IGF1R formulation
of the invention: for example, HuMax-CD20 (sold by Genmab; Copenhagen, Denmark);
Campath-1H® (Riechmann ef al., Nature 332:323 (1988)); HuMax-EGFr (sold by
Genmab; Copenhagen, Denmark); pertuzumab (Omnitarg™, 2C4; Genentech; San
Francisco, CA); bevacizumab (Presta et al., Cancer Res 57:4593-9 (1997); sold as
Avastin® by Genentech; San Francisco, CA); Ibritumomab tiuxetan (sold as Zevalin® by
Biogen Idec; Cambridge, MA); Tositumomab and lodine I"*' (sold as Bexxar® by Corixa
Corp.; Seattle, WA and Glaxosmithkline; Philadelphia, PA); gemtuzumab ozogamicin
(sold as Mylotarg® by Wyeth Ayerst; Madison, NJ) or MDX-010 (Medarex; Princeton,
NJ); trastuzumab (sold as Herceptin®; Genentech, Inc.; S. San Francisco, CA) ; CP-



NI I "' dHQ N-e 'J'O 724714( TAK-165 (CH2) 4 CF3
NE(); HJI-272 q NNH ( a); gefitinib (Basel ga et

wal2006/1B81gs 60 Suppl 1:33-40 (2000); ZD 1893; PCT/US2006/022995
4- (3-chl oro-4-fluoroanilind)-7-met hoxy- 6- (3- nor phol i no

pr opoxy) qU| azoline; Nl sold as IressaTM
AstrN | mMington, DE; t=" OSI-774 HN (‘o 'Q (
i, Hdalgo et;al., J. din. Oncol.
19(13) 3267 3279 HN, CI (2Q01)
GA2016; Rusnak”e
85 94 (2001} -Chloro4[(3
72471 uorobenzyl)o y] phenyl } - 6-[ 5- ({[bT'Al*h( -165
et hyl sul fonyl ) ethyl ] am no} met hyl ) -2-furyl] - 4-

Lapatanib ( ;
Cancer Therapeutics

N/ cL | nag@dlisnaning; PCT Application No. M99/ 361:46) ,
nert| ni %70\33 WO 2006/ 138315 S2006/ 022995
'~~‘ & , Res.
61(2) 739 48 (2001); et aI ., J. Med. Chem

( 43(7):1380-97 (2000)), ABX—EGF anti body (Abgeni 3; HKI-272

an.; Freenont, CA; Yang et al., Cancer Res.
R 643 (1999); Yang et al., Crit Rev Oncol
Hefmt ol || 38, 1):17-23 (2001)), erbitux (U S. Patent No.
Y Bsfff . 0225, = @ HHN 40 C N ON
t

); gefitinib (Baselga et al., Drugs 60 Suppl 1:33-40 (2000);

ZD-1893; 4-(3-chloro-4-fluoroanilino)-7-methoxy-6-(3-morpholinopropoxy) quinazoline;
o
3

rm P
\L 3
T

i n"m‘swxaﬁ'f"“f%

j“ g x«-:

sold as Iressa™; AstraZeneca; Wilmington, DE; - ); OSI-774
]
HN T
\D%‘D g 2y,

A4
(-°~"o HC - erlotinib, Hidalgo et al., J. Clin. Oncol. 19(13): 3267-3279

,f

Hﬁsg\vﬂviaﬂs\ e ‘/\ﬁl
(2001)), Lapatanib ( ' ; GW2016; Rusnak et
al., Molecular Cancer Therapeutics 1:85-94 (2001); N-{3-Chloro-4-[(3-
fluorobenzyl)oxy]phenyl}-6-[5-({[2-(methylsulfonyl)ethylJamino}methyl)-2-furyl]-4-

quinazolinamine; PCT Application No. W099/35146), Canertinib (CI-1033;



O cetuxi mab; | ntlone; New York, NY), EKB-569 ( ;

Wssner et al., J. Med. Chem 46(1): 49-63 (2003)),
wokbochB&B1dH N fr NH CGP-75166), GWM 572016, anyCT/US2006/022995

anti - EGFR anti body and any2anti-HER2 anti body. One or

nore of nu rous ot-heér smal |l nol ecul es, which have

been desccrybed |ng useful to inhibit EGFR are,

in a errbolejl rrenﬂ of t e invention, provided and/or

admnlster ~hAi™gssociation with the anti-I1GF1 R

F5 qm\@m =pF~Fhe invention. For exan‘pl e, US.

2at ent 5, 656 655, di scl S I ubst it ut

he‘t eroaryl conpounds t#glfs% n %tra?? h s&q?ﬁa?%%#ﬁ‘ 2001);

Smaill @t 8A6J 1f8d dcﬁ@how(g :h380-gPNR O@])WKBXJEGB/QhﬂltSbc@r(X‘\bgemx Inc.;
het er oaryl car cI i c an het rocar boc

Freemepinfdun@9ted &1 § ﬁﬂ iREEERE)dasdd BRERR aog§t al. pafieRev
6 r p

Oncol tﬁﬁg}%?ol ]éjsg(b?wcng&@%j& éﬁsm gargtnétﬂt grog%qqswm@ -C225,
di scl oses qui nazoline derivatives that have re r
tyrosine kinase inhibitory activity. Fry et
Sci ence 265 1093-1095 (1994) discl osesHa co
having a structure that |nh|bfTw”EEFﬁgF :
Fry et al.). U S. Patent 5,196,446 - 3
het er oaryl et henedi yl or heteroarylethgﬁbdlyl ryl
. h Panek al ., Journal.

cehmw@@ﬂﬁﬁ%?ﬁ%b§?gPY&QhQQEXEgﬁﬁg%n aI Ther apeutics 283, ; Wissner

et al., 14833 Then. 46190 AP-GH ROD8PePKI-¢6Gpound i dentified as
PD166285 fhat inhibits the EGFR, PDGFR, and FGFR

4

fa ors. PD166285 is identified as 6-
(2, B2- (4- _
N 2- oxy) phenyl ar ni no) - 8- et hyl - 8H

0(2 3- d)pyrimdin-7-one. WO 2006/ 138315
T 2006/ 022995 33 In an enbodi ment of the

néention, the anti-1G-1 R fornul atjon
( nvention is provided: 9@73519@%%&(}/ @8&9 gy anti-EGFR
anhboc@sé'%cé &NHERa@ibediRH (Lut eni zi ng hor none- r el easi ng
orm)nr%; oni st such™as the acetate salt of [D Ser(Bu

gneeor/nz@new Toimerppy pheasmalimgolegylgs suhichrpavebeean dggcribed as
being %Egﬁlﬁo EGE 1%Ztgu ,’|"¥’\IF||%@@'ﬁ’%?ﬁh@%ﬂgﬁ’%&'ﬁeﬁ ndjor
adminigteted i@ a8sociation with the anti-IGF1R formulation of the invention. For
example, U.S. Patent 5,656,655, discloses styryl substituted heteroaryl compounds that
inhibit EGFR. U.S. Patent 5,646,153 discloses bis mono and/or bicyclic aryl heteroaryl
carbocyclic and heterocarbocyclic compounds that inhibit EGFR and/or PDGFR. U.S.
Patent 5,679,683 discloses tricyclic pyrimidine compounds that inhibit the EGFR. U.S.
Patent 5,616,582 discloses quinazoline derivatives that have receptor tyrosine kinase
inhibitory activity. Fry et al., Science 265 1093-1095 (1994) discloses a compound
having a structure that inhibits EGFR (see Figure 1 of Fry et al.). U.S. Patent 5,196,446,
discloses heteroarylethenediyl or heteroarylethenediylaryl compounds that inhibit EGFR.
Panek, et al., Journal of Pharmacology and Experimental Therapeutics 283, 1433-1444
(1997) disclose a compound identified as PD166285 that inhibits the EGFR, PDGFR,
and FGFR families of receptors. PD166285 is identified as 6- (2,6- dichlorophenyl)-2-(4-
(2-diethylaminoethoxy)phenylarnino)-8-methyl-8H- pyrido(2,3- d)pyrimidin-7-one.



ati1,. ~ .,.~1 F+1 ~ 1l noll ouy "~A@Il ou I
\, X where x = 1 to 2.4]; (goserelin acetate; sold as
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In an embodiment of the invention, the anti-IGF1R formulation of the invention is
provided and/or administered in association with the FOLFOX regimen (oxaliplatin
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In an embodiment of the invention, the anti-IGF1R formulation of the invention is
provided and/or administered in association with Asparaginase; Bacillus Calmette-
Guerin (BCG) vaccine (Garrido et al., Cytobios. 90(360):47-65 (1997));
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as Busulfex® by ESP Pharma, Inc.; Edison, New Jersey).
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or (carboplatin) is provided and/or administered in association
with the anti-IGF1R formulation of the invention..
In an embodiment of the invention, the anti-IGF1R formulation of the invention is

provided and/or administered in association with DES(diethylstilbestrol;
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(Dacarbazine); or (Dactinomycin).

In an embodiment of the invention, a VEGF receptor inhibitor, for example,
PTK787/ZK 222584 (Thomas et al., Semin Oncol. 30(3 Suppl 6):32-8 (2003)) or the
humanized anti-VEGF antibody Bevacizumab (sold under the brand name Avastin™;
Genentech, Inc.; South San Francisco, CA) is provided and/or administered in
association with the anti-IGF1R formulation of the invention.

In an embodiment of the invention, a MAP kinase inhibitor, for example, VX-745
(Haddad, Curr Opin. Investig. Drugs 2(8):1070-6 (2001)), is provided and/or
administered in association with the anti-IGF1R formulation of the invention.

In an embodiment of the invention, a MAP kinase kinase (MEK) inhibitor, such
as PD 184352 (Sebolt-Leopold, ef al. Nature Med. 5: 810-816 (1999)), is provided and/or
administered in association with the anti-IGF1R formulation of the invention.

In an embodiment of the invention, an mTOR inhibitor such as rapamycin or CCl-
779 (Sehgal ef al., Med. Res. Rev., 14:1-22 (1994); Elit, Curr. Opin. Investig. Drugs
3(8):1249-53 (2002)) is provided and/or administered in association with the anti-IGF1R
formulation of the invention.

In an embodiment of the invention, a pI3 kinase inhibitor, such as LY294002,
LY202223, L Y292696, LY293684, LY293646 (Viahos et al., J. Biol. Chem. 269(7): 5241-
5248 (1994)) or wortmannin is provided and/or administered in association with the anti-

IGF1R formulation of the invention.
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In an embodiment of the invention, the anti-IGF1R formulation of the invention is

provided and/or administered in association with a progestational agent such as

(medroxyprogesterone acetate; sold as Provera®
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Agents which inhibit IGF production, which, in an embodiment of the invention,
are provided and/or administered in association with the anti-IGF1R formulation of the
invention, include octreotide (L-Cysteinamide, D-phenylalanyl- L-cysteinyl-L-
phenylalanyl-D-tryptophyl-L-lysyl-L-threonyl-N-[2-hydroxy-1-(hydroxymethyl) propyl]-,
cyclic (2_7)-disulfide; [R

(D)PHE Tys\g
T TRP
T LYS
R R); THR—O—cys— R

Katz et al., Clin Pharm. 8(4):255-73 (1989); sold as Sandostatin LAR® Depot;
Novartis Pharm. Corp; E. Hanover, NJ) .
In an embodiment of the invention, a proteasome inhibitor, such as bortezomib (
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Cambridge, MA), is provided and/or administered in association with the anti-IGF1R
formulation of the invention.

In an embodiment of the invention, a microtubule stabilizer or. microtubule

depolymerizer/inhibitor such as paclitaxel ( ;
sold as Taxol®; Bristol-Myers Squibb; New York, NY), docetaxel (

Bridgewater, NJ); vincristine ( ), vinblastine
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) is provided and/or administered in association with the
anti-IGF1R formulation of the invention.

In an embodiment of the invention, the anti-IGF1R formulation of the invention is
provided in association with any of one or more compounds as set forth in U.S. Patent
No. 5,260,291. For example, in an embodiment of the invention, the compound is a [°H -
imidazo-5,1-d]-1,2,3,5- tetrazin-4-one derivative represented by the structural formula:

R
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In a?w embodiment, tetrazine derivatives of the structural formula

are those wherein R' represents a straight-or branched-chain alkyl
group containing from 1 to 6 carbon atoms optionally substituted by one or two halogen
(preferably chlorine, fluorine or bromine) atoms or by an alkoxy group containing 1 to 4
carbon atoms (preferably methoxy) or by a phenyl group (optionally substituted by one
or two alkoxy groups containing from 1 to 4 carbon atoms, preferably methoxy), or R’
represents an alkenyl group containing 2 to 6 carbon atoms (preferably allyl) or a
cyclohexyl group.

In an embodiment, tetrazine derivatives are those of structural formula

wherein R' represents a straight- or branched- chain alkyl group

containing from 1 to 6 carbon atoms, and more especially from 1 to 3 carbon atoms,
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containi'hg from1’ F@diyﬁsw Gt mg v@%%q&%ﬁ%mggﬂ@) 8-
carbamol;ala&m)exhyd}wl-l?-]mldraaﬂsﬂscﬂmt z3@neabim~?tydnegr OupI )
t 9 efer ally or a
8- Cag[iﬁ Ollf >ES/ °8¥Icg@3]6n]% gkﬁtﬁ%?ﬁtfa et PhZine
8-cadmmayiBi(2-ebloarethyi HEBRinttlazt[Suet]uT, 2)3, 5-astrazdred-onb er ei n
e sent or . _branched: i.n_al kyl
o2 Ghoh R ERE e RS P o BRR 2 iic Pl Hore
8- castanmyl a+(B-yhlbrcmnmyl)t BHRBinTdaz0e[B, 1ad]emz 3, 9\t20064-088315
3 52006/ Stl t ted by
e-cal R S R on BB B KIS S
3-allgB- ca;h@nqylﬁ@ﬁ}lmldazof%pdbs;ér&,&-tarammhphe or 2 hal oal kyl ,
3-(2- %hlgroetl%ﬂ fé Hﬂ{e(ﬂ%wﬂ)arﬂéxl [ﬁﬂjﬁnﬂa%g@%ﬁlt S,Elél g;t(r%gf32|¥—l4|-one 3-(2-
bro eocaréamovidéﬂikmm@mﬂyn 2 3,8- tgirazinet-hyd gar banDyI
) J&T é l4_Gr R gl om de CONH2 N N
3-beffy %ﬁ%@%@{mrﬁ%%%&‘m §LPYR:5 EFEDAY G ¢
8-carbamoyl-3-(2-methoxyethyl)-[3H]-imidazo[5,1-d]-1,2,3,5- tetrazin-4-one ;
8-carbamoyl-3-cyclohexyl-[3H]-imidazo[5,1-d]-1,2,3,5-tetrazin-4- one ;
or 8-carbamoyl-3-(Wmethoxybenzyl)-[3H]imidazo[5,1-d]-1,2,3,5- tetrazin-4-one is, in an

embodiment of the invention, administered and/or provided with the anti-IGF1R

formulation of the invention.



0 ; sold by Schering Corp.; Kenilworth, NJ as
Termdar(r)) . 8-

woaodsasgsis - 3- net hyl -[ 3H] -im dazo[5 1-d] - 1, 2, 3, BETAISLMEB022995
n-4-one ;

ﬁnﬁw?é&?mééé whidh; Wé’rpéllnb[)él'ﬁqéﬁt BF ﬂ’%ﬁﬁ{zeﬁwtn%ndbrelprav@eé “n@lor

adminigerear ibarssptiator with e arttGHy1 R fqrawjation afdkeinventianipclude
,3,5- tetrazin-4-one ;
3-(2- chl or oet hyl ) - 8- et hyl car banoyl - [ 3H] -1 m dazo[ 5, 1-d
1-1,2,3,5- ,tetr@azi n-4-ane;
8-carbarmy| 3- (|3-chl @r‘propXI) [3H] -i m dazo-[5,1-d] -1,

2,3,
@ chI oropropyl)-[3H] -im dazo[ 5, 1-d]
¥ one;

3- aIIyI‘ arbm)yl=—[ -imdazo[5,1-d]-1,2,3,5-tetraz
i n-4-efie ; "3- (Jient Ryl ) - 8- di m et hyl
car barmoy! - [ 3H] - 5,1-d1-1, 2,3, 5-

tetrazi n-4-one; 3-(2-

q rom)et hyl ) - 8- car banoyl -[ 3H] - i m dazo-5, 1-d] -1, 2, 3, 5-

oxorubiga7i n2 4-one  3- benzyl - 8- tar banoyl - [ 3H] - i m
s6laze] Doxilay |oriha2Bbideht Frbdaats -2 Raeitgn, NJ); daunorubicin
8- car banoyl - 3- ( 2- net hoxyet hyl ) -[ 3H] -i mdazo[5 1-d]-1,2

B 5- |n 4-one ;

_ % cycl ohexyl - [ 3H] -i m dazo[ 5, 1-d]-1 2,3,5-t

one ; or

ot - 3- (Wi hoxybenzyl ) - [ 3H i ni dazo[ 5, 1- d] 1, 2,
Letd @zin-4-one is, in an enbodi ment of the

[ nvent| on, ni ster ed and/ or provided with the

anti-1GF1 R"™Mornul ation of the invention. WO

2006/ 13831% t:’lGl"T'T/ US2006/ 022995 45 Ant hracycl i nes

whi ch, in anCBmbodi d

( and/ or adm ni ster eg%otq Cé\%@%!aolll O@ﬁrﬁérfvemi@eﬁaﬂér% %S Inc.;
R formul ation of the if vemH on include 6 bH b
doxorubicin sold 3 b
L. P.; Raritan, ’OFDHOCH:% V1 OH
HJO OHHO H3CO O 0) (;soldas
Cer ubi di ne(r); Beno%an%le L%o 5't ories, Inc.; O CH

Bedford, OH) and epirubicin ( NHoeHCI : sold as Ellence®;
Pharmacia & Upjohn Co; Kalamazoo, Ml).

In an embodiment of the invention, the anti-IGF1R formulation of the invention is
provided and/or administered in association with an anti-androgen including, but not

limited to:



COCH2OH | | HOCH3 O OHH HOCH3 O Bedford, OH) and
epirubicin ( NH2-HCI ; sold as Ellence(r); Pharnmacia
w& 20pj1esa1s Co; Kal anazoo, M ). In an enbodi ment pot/ushme/022995
invention, the anti-1G-1 R46ornul ati on of the
invention is provided and/or admnistered in
association wth an anti-androgen includi ng, but not
limted &p: WO 200 8315 PCT/ US2006/ 022995 46 Q OH
11 ) K | CHa - CF3 CN (bical utam de;
EF ~F 0 H3CH{ N\+0 H 'O
euti cals LP;, WIm ngton, DE); H3
ide; 2-nmethyl-N[4-nitro-3 (trifluoronethyl)
E?%lrsopanam' de; sold as Eulexin(r) Q2N 1 ON NH
O by Schering Corporation; Kenilworth,
NJ) SNCH3 (nilutanide; sold as Nilandron(r) by Aventis

Pharmaceuticals Inc.; Kansag; G fi¥midsoff¥ CASODEX ® by

)

:
e ANy

H -
AstraZeneca Pharmaceuticals LP; Wilmington, DE); $

(flutamide; 2-methyl-N-[4-nitro-3 (trifluoromethyl) phenyl] propanamide; sold as Eulexin®

OsN
B8
FsC N NH
o)

by Schering Corporation; Kenilworth, NJ); CHa

(nilutamide; sold as Nilandron® by Aventis Pharmaceuticals Inc.; Kansas City, MO) and

(Megestrol acetate; sold as Megace® by Bristol-
Myers Squibb).
In an embodiment of the invention, the anti-IGF1R formulation of the invention is

provided in association with



H3C 'p 0 CH3 7CH3 CH3 H H H3 (Megestrol acetate; sold
as Megace(r) by Bristol- Myers Squibb). In an
wentmwdidsant of the invention, the anti-IGF1l R PCT/US2006/022995
fornmulation of the inventiaof is provided in
association wth WO 2006/ 138315 PCT/ US200®/ 022995 47
0O O™, 11.1( ~ I ~1 : HSC fOr 0 QJ'
HO u. )INSO—I HEN H ‘ YL ES
(Idarubi cin); ~Ho {0 H
SIN N HN I CH3SCaH Cl (I N..¢Tmatini b; sold
as d eevec(r) by Novartis Ph ﬁutl cal s
Cor por ati on; East Hanover, I\Li[I)C HUN H M' NN CIN) LOH

ToMYN ~N  PAN

\- ri O
/(I)I HO e \f
OH : /
HN" 7
" (Hydroxyurea); (Idarubicin);
CHag
0 CHa '!‘
0./ N EN]
(i o4
H
N
V\ CI I \N " * CHaSOzH ‘
d © (Imatinib; sold as Gleevec®

(Ifosfamide);

by Novartis Pharmaceuticals Corporation; East Hanover, NJ);

TRPLN.
T ) .
T\&NL}/ (;LI«HI\/H\OH
0 I

0*‘&» VCHS |

(Leucovorin);

O

O/J{His Trp Ser Tyr-LeuLeuArgH TN e, Nc\»‘\/
: - v ]

H
0 (Leuprolide); N
0
!l
N
Ho |
N._ N ~" (I:Hs
.|:|. N N
(Levamisole); (Lomustine);

Ha

N
]

(ClCHgCHz)zN‘@-—CH;_ - -cl>- ~-COOH
H

(Mechlorethamine); (Melphalan; sold as Alkeran® by

LA
" IM > st 2
N ""‘-H.\.H/ +0- S';‘\O
Celgene Corporation; Warren, NJ); N (Mercaptopurine); Na



0 H (Leucovorin);

OO0OCHg I "\ t~H's TrpSer
TyrLeuLeuArgH /' N H |

$ oH1f H- N (Leuprolide);

wOo 2(1(%/1383151 I NCI CH3 (Levanisole); (Lonustinefr/uSkoo&i22995
NH2  ( (C CHZCN-ZN Mechl or ei8ham ne) )}-CHp---H --COON
olg, as Alkeran(r) by ;' S HN-AHS,, O

S
Jo ahgl on; \Warren, ); N (Mercaptopurine);
383 /US2H006/ 2995 48 H2N }N N I H
NN-N;,HON - sna) 0 CH

Ve Y

(» l\/bllN

<?

t hotrexate);
(

. CI @ H2N1 UCd N
Mtonycin); d C 6 l‘Dtane)'I\/Raﬁh&f?exate)

cl

ci Ci (Mitotane); or

&Q

(Mitoxantrone).

In an embodiment of the invention, the anti-IGF1R formulation of the invention is

provided and/or administered in association with

HO OH (Fludarabine); ©

H HC OH

(Fludrocortisone); or 0 (Fluoxymesterone).
In an embodiment, the anti-IGF1R formulation of the invention is provided and/or

administered in association with



OHO HNN-" OHOHO0O HNOH N H (Mtoxantrone). In an
enbodi nent of the invention, the anti-1GF1 R
woaomsubstison of the invention is provided andPor/Us2006/022995

adm nistered in association9with NH2 N,,. I NOH F
NC HO ..... OH tQAC H t F );; HCH(Fludarabine);
N CHF Fi (Fludrocortisone);

C] OH HO H H3C ..
or ¢ (Fluoxy ron ). T enbodi nent, the
anti-1GF1 R fetyatati®n dfcthe invention is provided

and/ or. administered in association with WD

2006+% / US2006/ 022995 49 C1 HH jNp N OO
N)_\(KR 1)) O~ Fit 0 CHS HH2 (Am nogl ut et hi m de);
CH3 00 N
(KRN951),
o MN._o

CH,

&

H
2 (Aminoglutethimide);

i
i
\E/ N//'?L\N
H
(Anagrelide). .

(Amsacrine);
Anti-estrogens and selective estrogen receptor modulators (SERMs), which, in an
embodiment of the invention, are administered and/or provided in association with an

anti-IGF1R formulation of the invention include droloxifene (3-hydroxytamoxifen), 4-

hydroxytamoxifen (



HN _, CH3 G 0d Y, 0O N~ NH aN (Ansacrine);

(Anagrelide). Anti-estrogens and sel ective estrogen
woeswpigaismodul at ors (SERME), which, in an enBodiusens/022995

of the invention, are adm riostered and/ or provi ded in

association wwth an anti-1GF1 R fornul ati on the

i nvention include drol oxi fene (3-hydroxyt ﬁ'ﬁ:‘iﬁ

ox -N, OCH \\ _J/ HNC M-% CH3 hydroxyta en\_@'-

), tanoxifen ( ; sold WD 2006/ 138315 PCT/ USZpQ 022995

50 1 as Nol vadex(r); Astra Zeneca; WIm ngtpn DE)

pi pendoxi f ene ERA-923; G eenberger et al

Cancer Res. 7(10):3166-77 (2001)); arZOX|feJne

Il 0O Ho ( ; L~Y\353381; Sato et al. . P rmacol

Exp. Ther. HN- --O OH 287(1) 1-7 (1998)) ral oxi fene (
as NolfkdcRe), A&ﬂiaok@@cgvv\m&ﬁ}(c\s; [%L tpkﬂéﬂgxxﬁér@ OH

di anapolis, I'N); ful
ERA@Q@c@xz@eg@@(gﬂ@)t 3t FQhﬂ:@anoer R£8277(80) 346617 4200 Hy siroakéfiene
o Astra Zeneca; WImngton, DE); acol bifene (EM 652;

(g oaean

o
( ; LY353381; Sato et al., J. Pharmacol. Exp. Ther.
@w—\/o
- O

N o
287(1):1-7 (1998)); raloxifene ( HO O s O H; sold as Evista®; Eli Lilly & Co.;
OH

“(CHasSO(CHaCFCFs: |C]-182780; sold as
Faslodex; Astra Zeneca; Wilmington, DE); acolbifene (EM-652;

Indianapolis, IN); fulvestrant (1o

/CHa
OCHgCHgN\

on Q @ CHy

C=C,

Vd
AR CSYS e
N . CHgCI .
o N ); toremifine ( ); lasofoxifene (CP-




H CH3 fec=¢ HOO',,,,,iil CH2 O-\~Ntorenmfine

CH2c~ ' | asof oxi fene CP WO 2006/ 138315

WOCH6IS2A06/ 022995 51 .4 n~ ~ | 336, 156; ; KecCewsal6/022995
Endocri nol ogy 139(4):2068-7A (1998)); idoxifene
(pyrrolidino-4.iodotanoxifen; I ; Nuttall et al.,

Endocr i nol ogy( 189(12) : 5224-34 (1998)); TSE- 424 (
, Bazedoxi f.engi MAY-140424); HVR-3339 and ZK- 186619.
i fhi

Aromat as itors, which can be included with the
anti-IGFlf Rfornmulation of N N N the invention,

i ncl ude#ahastrazole ( ; Dukes et al., J. Steroid.

Bi ochem | . Biol. 58(4):439-45 (1996)), letrozole WO
2006/ 13 5 / US2006/ 022995 52 N1--1 Nz (NC/ CN
sold as rafr); Novartis Pharmaceuticals Corp.; E.
CH3 Ny ' H H O Hanover, NJ) and exenestane (

H2C ] spl dl as Aromasin(r); Pharmacia Corp.;
Kal, /" M). The anti-1G-1 R fornul ation of the

536,150 o) o " T B TER S ke 0GObR8 e 100
gentitabine HC NHS HON N L"10 /7
/- N\j

idoxifene (pyrrolidino-4-iodotamoxifen; ; Nuttall et al.,

Endocrinology 139(12):5224-34 (1998)); TSE-424

&"\.,sfrﬂ\wf“"’xuf"‘ »
Lr-T
H s~
P o
b /EF)?‘}_( H
( 3 :Bazedoxifene; WAY-140424); HMR-3339 and ZK-
186619. |
Aromatase inhibitors, which can be included with the anti-IGF1R formulation of
N%
N
N ‘>
.
N=
the invention, include anastrazole ( ; Dukes et al., J.

Steroid. Biochem. Mol. Biol. 58(4):439-45 (1996)), letrozole



t HHOHF () wth 13-cis-retinoic acid H3C-frCH,
CHRCAIH3 CHDOOH () or with any IGFR inhibitor set

woaodshzgnsany of Mtsiades et al., Cancer Cel PCT/US2006/022995
5:221-230 (2004); Garcia-Ecaeverria et. al., Cancer
Cel | n231-239, 2004; WO 2004/ 030627 or WO

2004/ 030825. I n an enbodi nrent of the invention, the
anth<| G4 R formul ation of the invention is provided
and/ or Nadm ni stered in association with WD 2006/ 138315
PCT/ US2006/ 022995 53 PGBHNa NH2 - CH2 - CH2 - C- H

5RO A a2 XPani dronate; sold as Aredia(r) by
artis Ho N H-N HOCH O OH Pharnaceuticals
por ati o East Hanover, NJ); (Pentostatin; sold as

ent (r) bBY”Sup8 gold astiasnana®; tayartis, Rharmacewicalsorp.; E.
HOnii.. 1.a0'~.CH HC O HCHO@p OHOHO HOH C

Hanover, NJ) and exemestane ( : sold as Aromasin®;
Pharmacia Corp.; Kalamazoo, Mi).
The anti-IGF1R formulation of the invention is, in an embodiment of the invention,

provided and/or administered in association with gemcitabine HCI
NHz » HGI

TSy

o L

N

OH F
( ) with 13-cis-retinoic acid

Hgn:\ CH, CH, CH,
/
.r”"'}"\\ J_,-"':;_:t_ e '%_,f"'\\q\\#”,ll\x\

I J

-~
‘*-u.\_,-r -.CHO Oa;_’.f" e

( ® ) or with any IGFR inhibitor set forth in any of
Mitsiades et al., Cancer Cell 5:221-230 (2004); Garcia-Echeverria et. al.,Cancer Cell
5:231-239,2004; WO 2004/030627 or WO 2004/030625.

In an embodiment of the invention, the anti-IGF1R formulation of the invention is

provided and/or administered in association with



HC HOt,-. O HCHOES.. 0 HOEE ., H C O
(Plicanmycin); NaQ C(A,Fl; CFis AC6 CI{ {~691 COFt{n
w02006/1d€HL. J; C G~ T-0i of y I{ ~ ~ 1~ " H 31reTA’2006/022995

sill _NFC _CFy “I{i t TGBGS9p. 9, CH, it R NG ACH
usitr--C . 1Pe"™ehi: n"uU. 6 (Porfiner; sold as
Photofrin(rl) by OCH .'"" ANCHSHH N H3Q N

C Scandi rml nc,; ~Bi rm ngha AL); HHOO O CH M
A ZRANE AT T Moo T CProcar o ne): O
(Raltitrexed); R tuximb W 2006/ 138315
PCT/ USZOOG/&%%?QS 54 (sold as Ritux r). by. .
Genent ech, 'THC.: South(S ha,&y%ﬂeg@égﬁgég)@reéq®lp_yﬁ-ogartls
"11 0' CH. OHCER OH~. 0 O 0" I OHO"OHHH
~N=0O Hoy_.-H .

“%J

OH

Pharmaceuticals Corporation; East Hanover, NJ);
(Pentostatin; sold as Nipent® by Supergen; Dublin, CA);

(Plicamycin);

R»Nn«i‘:ﬁ wvior wmGHERGE, AnG.8

G,

(Porfimer; sold as Photofrin® by

0  CH,
y ]\H )\CHe
HSC\HH’
H
HO

o . cn
i o cHe & T
HO I s I-‘II\'/[QJWL

(Procarbazine); (Rattitrexed); Rituximab

=

Axcan Scandipharm Inc.; Birmingham, AL);



OHHOHNONSOHd CH31 OH "OH X
(Streptozocin); OH CHO OCH3 HNH N HHcc O .-~
wO 20(ofiegdiposi de); O (Testosterone); S S 11 1 PENUI2086/022995

N hJ N N N (Thalidom de);54H ( Thi oguani ne);

(Thiotepa); H3C CH3 OH CH3 (Tretinoin); OH)~NN H
(sold HSRittxd® bﬂ)GIenﬂintECfCH-mc $e1th Sen RradciseP.GHY) OH ' I =p M2

or (Vindesine). In an enbodi ment of the i gyention, the

anti-1GF1 R fornulation of the inventign ils provided

and/ or administered in association W& h™gneror“hore of

any of:. pegylated or unpegyl ated |nterf al f a- 2a,

pec%/l ated or unpegyl ated interferon al ; egéll at ed
- pegylated interferon alfa 2c, ed ot

un o
HO
HO
%’0
NH
|
0
o 0 . 0
(Teniposide); (Testosterone);
5
| i
N
Ny Y Dm—r;' N
ww/l% N AN
(Thalidomide); H (Thioguanine); (Thiotepa);
H,C_ CH, CH, \/CHS Q
S \)L
|/’\ s NN oH
CH, (Tretinoin);

(Vindesine).

In an embodiment of the invention, the anti-IGF1R formulation of the invention is
provided and/or administered in association with one or more of any of: pegylated or
unpegylated interferon alfa-2a, pegyl‘ated or unpegylated interferon alfa-2b, pegylated or
unpegylated interferon alfa-2c, pegylated or unpegylated interferon alfa n-1, pegylated or



WO 2006/ 138315 PCT/ US2006/ 022995 55 i npegyl at ed
interferon alfa n-3 and pegyl ated, unpegyl at ed
woanmansus i nterferon or al bum n-interferon-abPpnas2006/022995
Topoi soner ase i nhi bitors wiisch, in an enbodi nent of
Inpegylbit®] ihferRiibh alfa ned andpeyyiated, uefytated donsensts irgerferon or
associ atlon with an anti-1GF1 R formul ation of the
albuminripigsterPnalin® \ N0 N 0 Include canptothecin ( HO o ;
ﬁld%ﬁ] rfibradk mhlb]ito@Whlcﬁhﬁ“ﬂén SeHodPRdrt &F the lﬁ%ﬂhcﬁpéﬁe provided
Bei sl er et al J. Med. Chem t)
and/or amme;smmd ing a%:g)e)tlontvaﬁbare@awGE@Qdonmulﬂm ¢f tpyinyention
sold as Hycap ; G axoSm thKline, Research

Triangle P nski et al., J. din. Oncol.
10(4): 647- ) /dposi de 0 H3CO 0 H H HO
--0. 0.-~0 "fc)CH3 HHU O-~O( ) and
irinotecan IlH3 CHzZ O ; CA1NOI o~N~O0 HO
CHCH3 sol d as Canptosak(r)}

include camptothecin ( o : Stork ef al., J. Am. Chem. Soc. 93(16):

4074-4075 (1971); Beisler et al., J. Med. Chem. 14(11): 1116-1117 (1962)), topotecan

HO.

( LY - sold as Hycamtin®; GlaxoSmithKline, Research Triangle
Park, NC; Rowinski et al., J. Clin. Oncol. 10(4): 647-656 (1992)), etoposide

o

H,CO ©

H- H
HO --0.. _o_ .
. o
H,CO HO” ‘\OJT‘CH:*,
! H
HO
o_ .0 B

( 7 ) and irinotecan (

g

{ n N O
i |

] -~ ™

: sold as Camptosar®;
Pharmacia & Upjohn Co.; Kalamazoo, Ml).
In an embodiment, an IGF1R1 inhibitory agent provided and/or administered in
association with the anti-IGF1R formulation of the invention includes AEW-541 (NVP-
AEW-541; NVP-AEW-541-NX-7):




Phar maci a & Upj ohn Co.; Kal amazoo, M). In an

enbodi nent, an 1GF1 Rl inhibitory agent provided ‘
wanddeasszadm ni stered in  association with the RaTiUSkBEL22995

R fornul ati on of the inventS6on includes AEW 541 (NVP-

AEW 541; NVP- AEW 541-NX-7): WO 2006/ 138315

P US2006/ 022995 56 ~.. r ct 1~~f1l (Novartis; East

no_ er, NJ; see WD 2002/92599); or OHHOOI OH OH
O (WO~20¢3N39538). In an enbodi nent of the invention
the anti - 2 R formul ati on of the invention is
provi ded 9r adm ni stered in association with any
ki nase i nhi jor conpound set forth in published
internati applications WO 2004/ 030627 or WO
2004/ 030 . In an enbodi ment, the kinase inhibitor
is ()- 5! M 3- chl or o- 4- f | uor o- phenyl) 2- hydroxy et hyl
am i 3-[6-(imdazol -1 yI) 4- et hyl -

H benzi m dazol - 2-yl ] n-2-o0

'~ X~f ~XNoil( N%Yﬁ”'gy’%% '%ﬁﬂod%m 8661 Vg'Qsqugnggg) or

produced t hat areogonplenentary to the nRNA of the

IGF1 R |G- 1 G--2 gene and can be used to inhibit
Hotra scrbptlo transl ation of the genes. Production
g®hucl eoti des effective for
lic uses is well known in the art. Antisense
eoti des are often produced wusing derivatized

»di fi ed nucl eotides in order to increase half-life

or bloavallablllty TheQNc)@@my3g§myence of the | GF1
IGF-1 or | G=-2 can al so used to de

I w0 2yESMATS SN 6y Ry HEionne AR T2rBUSAR O3 Hgnvention is
prowde@aéﬁa%lhﬁﬁﬁmlsﬁé?kﬂ ﬂhé’é’%&%tl@ﬂ%nméﬁj HhQsé IPRAFBSmMpound set forth

ds of designing and usin ozynes to cl eave

in pubhsfp@ttlnmreamw appligitiens ¥ @ ZQ@H?O%ﬁamr WOt2094413062pn Iman

embod I ae® B ek I B b O PR iy 2 rvero-

ethylarra'do]im[&(l&mcm:tol -t as%matwm(bhbammmldd‘zel -anli +tH-peridie-2-GRrd:
R nugleic acid ATL-1101 (Antisense Therapeutics Ltd;
Aust ' ika). In an WD 2006/ 138315 PCT/ US2006/ 022995

Antisense oligonucleotides can be produced that are complementary to the
mRNA of the IGF1R, IGF-1 or IGF-2 gene and can be used to inhibit transcription or
translation of the genes. Production of antisense oligonucleotides effective for
therapeutic uses is well known in the art. Antisense oligonucleotides are often produced
using derivatized or modified nucleotides in order to increase half-life or bioavailability.
The primary sequence of the IGF1R, IGF-1 or IGF-2 gene can also be used to design
ribozymes. Most synthetic ribozymes are generally hammerhead, tetrahymena and
haripin ribozymes. Methods of designing and using ribozymes to cléave specific RNA
species are well known in the art. In an embodiment of the invention, the anti-IGF1R
formulation of the invention is provided and/or administered in association with the anti-
sense IGF1R nucleic acid ATL-1101 (Antisense Therapeutics Ltd; Australia). In an



57 enbodi ment, the 1GF1 R anti-sense nucleic acid
conprise any of the follow ng nucl eotide sequences:

W6 "2008MIGITICCCCTTCCTTTC-3' (SEQ I D NO 18), 5'- PCT/US2006/022995
ATCTCTCCGCTTCCTTTC-3' (SEQSD NGO 19)
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The scope of present invention includes compositions and methods comprising
the anti-IGF1R formulation of the invention along with one or more of the foregoing
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For example, breast cancer progress can be monltored by the physician or
veterinarian, by a variety of methods, and the dosing regimen can be altered
accordingly. Methods by which to monitor breast cancer include mammography,

aspiration or needle biopsy or palpation.
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scan. X-ray, scan, |owdose helical CT scan (or spiral
CT scan MRl scan, PET scan, bone scan, ut.um

Ee mﬁggle BRIBFRCHRA OF SPIPN GRBGPRRICTFRSSCRHPe Oaﬁgsﬁd( By ghe
phy&c%ﬁ%ﬁjg&eﬂha %p&ﬂénet bhﬁfe?r%t 8l Sh@HofhgeebifrAtcanttR

PTH roi d hornone), CEA (carcinogenic

altered morgim)ly oMemwlwmclo d9 mardpREYIAragtal geelomenceHpelude CT
scan, MiESH ché’ét@@?ag{, PETARCHR! (laPOLARTI68H td¥s @BE?E fkiblRY

’th yS|c an erinarian, by a vari
proctosigrhbiddscomn thtalhmlaimscopy,ragi basture anea. al t er ed

B QS 58 Pl o §§ﬁ@ﬁi@?§%ﬁf¥v‘*ﬁ%‘%fdaﬂ o
veterlnélﬁérn@y@i}aﬂetylb% mt@ml@dan@ tteododing tegitnekesant e altesed t he
ost at e

BT ST TN RN T R——

exam, 861804ebpySEaHE bibpsy, @nabBb®icat eliretiage AK-ray, CPlsoan, aysioetopy and
progress can be nonitored, by the physician or

proctosgeP¥ri nari an, by a variety of methods, and the dosing

FSPLEA l%aaaélﬁc cQﬁéé‘rrp‘?g %Q%H'H&Mnﬁ%ﬁhwaﬁe@h idior

to noni or col-orect al col on cancer i ncl scan,
veterinafian, dyamyarigie of mﬁthqqi;z, aPETh%d@mng r%mencﬁaﬂm aligredd

accordi@ﬁ{)swlétjr:\%;&/w rE?S mbﬁﬁmp%&%@éér%g?'lﬁj&é py, total

nosco or exanple, cervical
esophacmgaetrocmomignes&ptya(EGIé) sionbleecasdiasbariure suajiewcerdoseppic

blopsy,\r/cg)éﬁe%% EI anq;gpﬁqc?(g\fz%cgrtﬁﬁngmg‘geﬁ&? rsesoﬁglqcé m“?ag%)es I\WIQI) or
endoscopic ultrasonography (EUS).

For example, Wilm’s cancer progress can be monitored, by the physician or
veterinarian, by a variety of methods, and the dosing regimen can be altered
accordingly. Methods by which to monitor Wilm's cancer include abdominal computer
tomography scan (CT), abdominal ultrasound, blood and urine tests to evaluate kidney
and liver function, chest X-ray to check for metastasis, magnetic resonance imaging
(MR, blood tests and urinalysis to assay kidney function and biopsy.



accordingly. Methods by which to nonitor cervical

cancer include PAP snear, pelvic exam col poscopy,
woaom/1Bgnpsy, endocervical curettage, X-ray, CPCTAEM06/022995

cystoscopy and proctoscopy3 For exanple, gastric

W@hb@ﬂfﬁ%rﬂ%ﬂi tmﬁv@mdmp Bhy phateht shffetitig frphys caneer witose

veterinarian % vari etg%_ of met{w ?]'S. and tpe d{l)\ﬁl ng
tumor qeéguemr@sg%ml%1 i eleied K dezadnApl Yt REPHUHY OMAPCh
lnventl I'EDAH éﬁ’lbo? ARt bEtedRG&ioh ng &)ﬁ'@ﬂ whose tumor exhibits any of the

phagogastr oduodenoscopy | e-contrast
follow;nlg;arhaumtemldsomelen@dsf@bfp@aimelﬂi wgiby'ﬂ foaaﬁl@mré@f the invention: IRS-

1 oGP T SN0 AR EADASE Y 1 -

phosph@)(f%ﬁﬁﬁrﬁon Why Biresinen®gnGprihgndks (v:)deFUéQ plmanl”onéalt;orbw any

physi cian _qr vefer a_ vari et
tyrosm%ﬁHefaghar@ﬁtfr'ﬁH%S%% &%ﬂgéﬁﬁhﬁ% et By o"f several
method%c&ﬂﬁrﬂbﬂlg'k}ﬁovs)?ﬁh el art py. gWELGBAL wisstérh®lot)V | ms_cancer
I ncl ude abdom nal conputer tonography scan (CT),
abdom nal ul trasound, blood and urine tests to
eval uate kidney and livekjfsunction, chest X-ray to

check for netastasis, magnetic resonance inmagi ng
TMRK)ts obtheoutesesttisvention alsaiatide antantlRAR Ritiady formulation

oo S A ER TG RSB T RO e,

mcludergJﬁfc&maﬂgnfwnﬁemlr@aheqjhaMas@mcammnpmﬂld>r§ mqodcw@@sforms in

e . Gy S USSR B D g osea
pharmRRteAtcoMRRIcHEERE dsabbfdriseieailelyand éaﬁélyo\ﬁbngxample the
characteristics is selected f r treat

followingp PIRITMAN P ASGATIRoTMYigNeT 67 bF RUPSETRGER MRS at i on
pharma‘lz‘&k‘rﬁé‘h@@%r&%@od)ﬂdén}lcé %ﬁnl%apﬁgéiéaoéﬁ’ tasy parafieters, indications

yr osi ne S- p osphoryl ation on any
and usag@ omntre;nd(qaﬁpnﬁ (yammgsaﬁmcgphqmg apgreepeactions, overdosage,

proper @B%@ lfné(déﬁ{rl lﬁgtr%ﬂ)na%w Eoéd gﬁf);ré%ctbra@@%roﬂekl%hb Stefdrénces

I'h an tu any of several
and patestt hﬁdlsmaimmdnlqn émmeent oh‘@eawer(n@ngwheﬁn the fermulation is

provudegeg éje Y’F}/&pb@'éégﬂ %he F?ﬁfﬂﬂt Iérgégfatg{) ?Srrﬁ\a? :f&vr%e{)?sqm.ltlon

of the fbhﬂulkan&renﬁmoqu;alfarmg with information, for exanple in
t he for nser ng..i nfor
e PR RS e kB SRR T fon s
supplieti9h EBvdsBel (‘e(l;gf Kivessdpangrigintermatiysterile)f on mitenﬂfodandst of the
patients and physicians in SI nrg\;%tghe e cI ose

anen“%éhﬁﬁQf@lH’@tt% is i Aigyde |f‘?‘"|nbﬁ ghge PES' W of the invention,
the forrﬁﬁ;a%% oy dryApshriRiedl f)érm F%e@)é@ﬂ@l' can thke an§ @drhpiwchding, but

mat 1 on "r egar di ng ornmul ati on can be supplied in
not limitebtd, megass (e. @hanntme liasst p&elasbwahﬁwww&m Fag example, in an
embod%«%ﬂ 0(%%116 RVBALGT the @5’s§§céfe£aémta‘ﬂo§her'éﬁ%&ﬁhbﬁf‘§f the
contraindrcations, warni n? recautions,
mventuad%begtasseacbiomrt(e gv ambeskigdlock light from contactlng the formulation.

In an embodiment, the formulation is sparged with nitrogen or an inert gas (e.g., argon).

The formulation, in an embodiment, is packaged in a sealed, air-tight vessel under an
atmosphere of nitrogen or some inert gas. In an embodiment, the formulation is
packaged in an air-tight vessel under vacuum. In an embodiment, the vessel containing
the formulation comprises a resealable stopper (e.g., rubber) into which a needle may be

inserted for removal of the formulation.



proper dosage and adm nistration, how supplied, proper
storage conditions, references and patent

wonbmrisgtison. I n an enbodi ment of the inventi ORCT/US2006/022995
wherein the fornul ation is é4provided in
dry/lyophilized form the kit includes sterile mater

Of |l$ ah eRoliBient 808 Fiviehidd, @ foﬂﬁul%tr@n (ﬁ%émlléﬁt o dshprotvl’?gd

d form In a kit enbodi ment e |nven
W'thafiﬂ 'PLGF@P? Fevight fopS¥RMBE: 3 ﬁﬁl%ﬁ%h@d%mlq rseed@pplan ethbadiment,
the ayrwgéﬁ?@bre(fﬂle@ with he/RFR@ktdM&tthe ﬁwbﬁﬂo‘ﬁr@@ iy ||5‘|1§|(?r' le).
dr/‘ hr eqbodlnent of the invention, f'ormul ation is
YYRPMIZ&SiTaMor m and i n anot her enbodlnent of the
l n‘%ﬁﬁﬁ E@Bodimehe tI’féJbeH#uth‘idrP(BT 104 in\Bntfbs }JM%BIW ih a%/%gsel injended

for im@Lm The vessel can take any form inc
or '” Tenays inflision intp ke bedy qf a subjast. e erexgmatss Jn @r embaditnient of
the MV@ihoﬁHh@Wﬁb&eﬁPfs 49bs n of .t he
i nvention the glagg ?ﬁﬁﬂFEEP g 99 Rog ?E@gﬁg%%aﬁﬂ“%$wene)
of the invention, the glass is colored (e.g., anber)
to bl ock I i ght from cont@eihhgst he fornulation. In an
n? d} the fornmulatiton s sparged with nitrogen
Cﬁ ﬂ‘eS'PQ Rjanatien és proyige for morgelearly desdribtrigdhe presean
|nve|etiﬂmca’.i1dn§hbtll,d rio$ bré%lﬁaﬁl%a folinfk tREBlREnt |FN/én't|Bh o\ by i 3! pf the
Comqu@r an gq;gﬂ@ of nitrogen or sone
BRSSP e PO0s RsCRbsKRAIaw fauihin the seRpeseling presant
inveration- t i ght vessel under vacuum |n an enbodi nment, the
vessel containing the fornulation conprises a
reseal abl e stopper (e.g., rubber) into which a needle
may be inserted for renoval of the formulation. WO
2006/ 138315 PCT/ US2006/ 022995 64 In an enbodi nent of
the invention, the forrmulation of the invention is
provided wth an injectable device, for exanple, a
syringe/ hypoderm c needle. In an enbodi nent, the
syringe is pre-filled with the fornulation of the
invention (e.g., in liquid or dry/lyophilized form.
In an enbodi nent, the fornulation of the invention is
present in a vessel intended for intravenous infusion
into the body of a subject. For exanple, in an
enbodi nent of the invention, the vessel is a plastic
i nfusi on bag (e.g., polyvinylchloride or
pol yet hyl ene). Exanples The following information is
provided for nore clearly describing the present
i nvention and should not b e construed to Iimt the
present invention. Any and all of the conpositions
and met hods described below fall within the scope of
the present invention. WO 2006/ 138315
PCT/ US2006/ 022995 65 Exanple 1: Formul ati on and
anal ysis of anti-1GF1 R anti body.




In this exanple, an anti body conprising mature |ight
chain LCF (SEQ ID NO 14 am no acids 20-128), mature
woeesysghai n HCA (SEQ ID NO 16 am no aci ds 20PCt@82006/022995
and the constant regions (hsavy chain yl, [ight chain
x) was fornulated as described and determ ned to
exhlkE Xansplpd rFo[)mlalattth amdanh@sas:beanmesﬂfa(a@wod |
Lting stabili roomtenperature for sevéera
ol s SAtEAfR HtHabDe RSO TRRTEg HIcBan L& @D NO:
14 a@ﬁmb@bmsﬁo— I ab&iIrbSBavycidin 10 SEQHDW)C{B i )
d aci al Ace}tmlﬁ(::j Aci d USP/%h Eur : S) 18 ¢ @ "}? acu?]szo

137 gandstier ensetan rediosutheanrchan vl F_Imht chin Kma@ fgrnpldateiﬂ ds

d es?ﬁ;egﬁndg%et%bgﬁf&y Qt QLH% h¥ ?ﬁ%r%gtﬁ? st‘;c\é\a( ,Lex%bmng

stabmw aihmeohivteeperathe fa)nsevérazmoﬁlhamtl body may be
suscepti bl e to aggregation due to foam ng and
shaki ng. Avoi d excess foam ng during manufacturing,

METHOD20OPRANUFACTURE METHODS COVPOUNDI NG Char ged
and di ssol ved sodium acetate tri hydrate, acetic acid

MA‘IaEr}?Iéi rose in approximtely 70% of batch vol une of
injection at roomtenperature in a

. d h t at T
ST el T GBS g0, 1o
d to th t I t eel I d
2 RN AR b SR lhabee o o, Voroel o

h_the batch to final volume wth
3. S%‘fs@rg#@reé‘?rﬁ% Fﬁoﬁ”raﬁg' POy Y-l tate for anot her
! ) dthe pH of the sol ution.
4. A“i'g8{$f 5@£$9eﬂll d the sol uti on through a sterilized
er| i.zed stainless steel

£
5. W@%’ﬁfoél% c&noni@?ﬁ%h c%}rl 9“%' sé’@("i"?ﬂtéor\ﬂl-d‘)?”@%at had been

ol ety ompies ot o el LS
Shak@@ @fﬂgﬁ_xf:%? ?@‘Fﬁ@”’f‘ﬂlzﬁnﬁ& liratiopaanst indur ed

ing to the process descri bed in the Conpounding
ME-@E@@% The sealed vials froma prototype batch (

A _were placed on stability stations at the
CO"’&%W@W@E} condi tions: 4 (4 2C %0% 5% RH), 25H (25
2C, 60% 5% RH) and 40 (40 2C, anbient RH) for 3
”@Ha?@ed by Uis@blvé@@dﬁﬁn %@&a‘f@?ﬂﬁ%@%é& ?t{id Bh8 &fbse in

each tine-point were store
appr@ﬁ@pi@égo% of batch volume of water for injection at room temperature in a

stainless steel tank equipped with an agitator. To this solution, charged the required
amount of drug substance (antibody) to the stainless steel vessel and agitated for at
least 20 minutes. After agitating for 20 minutes, brough the batch to final volume
with water for injection and allowed to agitate for another 20 minutes. Checked the
pH of the solution. Aseptically filtered the solution through a sterilized filter (0.22 pm)
into a sterilized stainless steel container. Aseptically filled into vials that had been

washed and sterilized. Stoppered and crimped the vials with aluminum seals.




The sealed vials froma second batch ( Batch B) were
pl aced on the sane stability stations as Batch A, in
woabds/Bsss upri ght and inverted positions, for BCWwSRiNs/022995
Initial sanples and sanpl esépul | ed at the end of each
STABILITY-TESHiNGwere stored at 4C prior to analyses. WO
2006/ 138315 PCT/ US2006/ 022995 67 Table 1A. Sunmary of
apwa Yatches Mese heanudattiiretl Geb oty foltRE yredeabidekénbedBatisd
A. .20mM Ace pH 5.5 + 7% Prototype Sucrose Sanple ID
Comppynging sestiqk 40C 4 wk 4C 4 wk 25C 4 wk 40C 12 wk 4C 12
wk 25C clear clear clear clear opal escent opal escent
, [ i i | Ui ' ,
The sEERYIaRE ) dBroRtlnt et T2t RLvER WbheleR labliy Sriigns a
the foltowih@casditiomd: @i (s: 26 16aRNS5%ARH) A8# (288-12°C} 68% +5% RH) and 40
articles particles particles particles particles
(40 + &% amehigat Righfos Sﬁentﬁ&slnmassasn@ea apd samples pwfledmaytha gnd of
; ; . 49 23.06 HPSEC %
each tfffe-phint defo sed Bt £ A0 pl9E% 61 00 477 bo a1
99.035 % Early Eluting 0.205 0.249 0.181 0.221 0.313
Orhk3gedded Vidls f9orh @tsescBhd bateh (BatO2 B) wire Pladbd ofl.thd 8ame

aol. 211 0. 445 0. 792 - PACE Heavy and Heayy and Heav
stabilty; SR8 A5 Baih AeMRPTETRE HPGEE RN CgIe OB oot BaBangs.
Initial Serdplbleany santbled ploletl =f ligd B3 6headistiriB ot wahdisitved at 4°C prior
hai ns |ight chains |light chains detected detected
to analysedct ed detected detected detected detected under
under under under under under under reducing reducing
reduci ng reduci ng reduci ng reduci ng reduci ng Reduci ng
conditions conditions conditions conditions conditions
conditions conditions Band Band Band Band pattern
pattern pattern pattern Band Band Band pattern
mat ches mat ches mat ches matches pattern pattern
mat ches typical typical typical typical natches
mat ches typi cal non- non- non- non- non- typical non-
typi cal non- reducing reducing reducing reducing
reduci ng reduci ng reduci ng



anti body anti body anti body anti body anti body anti body
anti body Non Reducing profile profile profile profile

wonoedidgsiprofil e profile

(Particle
(~25 pm) (Particle

count/ cont ai ner

Bi o Assay (ng/nL) 21r¢T1a82®6/022995
14,0 17.2 11.8 23.3 29.2 HIAC Particle Size (?10 pm

count/ cont ai ner

27

30 35

387 323 437 Particle Size

rabie 1RESGRIER kAR SR A P Body SR PASS s

Tabl e 1 B20nds| Aepreff

§50t* assay results for anti-1GFL R

Protot e
e ant i body §'f°é°olllty Batch B. Sanple ID Initial | Month
Sample |6,Z,,‘1 ot g © W&ho‘é" ok T I Jact 'V”&' oU “Mawkd4C | 12wk 25C
LUt | gll LESTT OT1 I Cdl UI ut I"OTI LCIIIL ; : A
L A Clear clear ; escen opalescen
opal ESCEITthQngMm%S Fesrjlﬁtioﬁontsélﬁﬁﬁ S%leclnh ok sgéaolpt I E%ilution solution
sol ution| pakdinsCl ©SomBt BichiinE ONteitmS |C @bHamb NS containe contains
PhysObsnarf icl eg m;rtnq:lqs(\] b paticles t (pbrho@smﬂpgtlofes Bl_Barfles |5 p@rticids)\/ | particles
pH glel) 1072548 51 18t g7l 15479 | ppd 1y HF%EC % Mbhoner 54
W maimbh g7 g§ 28289 219268 757201, cay FIAOE| Ly 7443 o 36249 25.06
HPSEC 506 0 BO5 6395 Shtate E-uti 0419 0 425 6476
% Monomar opo oI, (OGRE] [gga3 O c0ate [ pabT | 0840 | (004t 54 99.035
% Early Ehirng5 SRR ARSI A T Nl Qé1‘3n L oPa35 27 0474
% Late Eléting™ FITPUT T Uy 408N0TT (BEUUCT Hih, { TOUEE s L 7 9o 213 3P0 o7e0
sDS-PAGES- [ I urrty) Bl o Assaly (SPUMML) 10| g/ myj 1o. 40
ng/ nL 20] 01 ng/ ni| d3vy@dd nepbWland | Heavy and | Heavy and
Heavy and light light light- light Heavy and Heavy and
light chains chains chains chains chains light chains | light chains
detected detected detected detected detected detected detected
under under under under under under under
reducing reducing reducing reducing reducing reducing reducing
Reducing conditions conditions | conditions | conditions | conditions | conditions conditions
Band Band Band Band
pattern pattern pattern pattern Band Band
Band pattern matches matches matches matches pattern pattern
matches typical typical typical typical matches matches
typical non- non- non- non- non- typical non- | typical non-
reducing reducing reducing reducing reducing reducing reducing
antibody antibody antibody antibody antibody antibody antibody
Non Reducing profile profile profile profile profile profile profile
Bio Assay (mg/mL) 214 18.3 14.0 17.2 11.8 23.3 20.2
Particle Size (=10 pm)
(Particle
count/container) 387 323 437
Particle Size (=25 um)
(Particle
count/container) 27 30 35
Nanosizer
Particle Size (nm) 12.22 14.92 14.92 14.92 12.22 11.05 11.05




H AC Particle Size (z10 468 1161 927 m

(P

article 1069

count/container) Particle Size (?25 30 67 42 m

WORen613gd1e 71

count/ cont ai ner)

| soel ecdti c FoeaEiusgn06/022995

Band pattern Band pattern B&nd pattern Band pattern
(1 EF) matches the matches the matches the profile of

profile of profile of matches the
research batches profile of

researc

h research

bat ches bat ches research

Table 1ffa Somenary shapsay reils fnoanthiGF18 antibbdy ktaRBityC Batdiidt h 40

C3 Mnth 5 C 3 Mnth 25 C3 Mnth 40 C_(Upright)
S .
TG i ght) i ghigr ﬁ} etfrell (Inveried) |(I nverted)
Descri P i on opal escen opa escent cﬂj‘a)lrwscent
Des@fp@h €SC 3ﬂ§ars@ =S®amentopaloeaﬁf;cemt SOkakde@n |SOl uti on
sol utiop $2a0E i on SSHPLI | ons4Atut i onSoheint ai ns cont ai ns
cont ai ng COI’]t ai I’]S pgRt ai NSpagi@at aijns partipied { ilcl es
Rty + | byt i ]l 255 icl t g!5§§ pd i
grLlr‘ -’S mr‘.l( assnﬁr Ilr‘llj'7 L A IILrtICl eS pH
Pur|t E 5. 4 % 315 ‘3( g 4OV (gt —18-44718. 14 17. 96
o/"/IoEerﬁlmte()'% 1B. 6°928 1 PeR2Pt v | HPSELD® 9% Nonorer 99. 266 99. 07
b 6 . . ;
e Aein 39— RE o8 —agg 976120 arily 4l ing 0. 301 0.335
purity $ps@AEE O] 3 0. 339]|0. 7 Tate Eluting 0.434 0.|1596 1.717
e 0] 6157, 688 'Puri{y SB8- PAGE Reducirng (Total
Non Rer‘]‘-'ﬁ)(U]d‘tdlt y) 7488 ¥ 73z 3¢ Lkd I [7 7,pA VWD 2006/ 138315
Impyety) 1LIS2N06L 022005 :
Bio Assay (SPU/MLY — |~ 10.3 mdmar ~ Y 16.46 mgimL 20.01 mg/mL 13.91 mg/mL
HIAC
Particle Size (=10 468 1161 927
um) (Particle 1068
count/container)
Particle Size (=25 30 87 42 )
um) (Particle 71
count/container) |
Isoelecdtic Focusing Band pattern Band pattern Band pattern
(IEF) matches the matches the matches the Bantdhpattt?]m
profile of profite of profile of mate ffs fe
research research research batches prohl Ec; h
batches batches research paicnes
S le ID
ampie 3 Month5C 3Month25C 3 Month40 C 3Month5C 3Month25C 3 Month 40 C
(Upright) (Upright) (Upright) (Inverted) (Inverted) {Inverted)
Description opalescent opalescent opalescent opalescent opalescent opalescent
solution solution solution solution solution solution
contains contains contains contains contains contains
particles particles particles particles particles particles
pH )
53 5.3 54 5.3 5.3 54
UV (mg/ml)
18.44 18.14 17.96 18.03 18.6 18.1
Purity HPSEC
% Monomer
99.266 99.07 97.593 99.288 98.049 97.613
% Early Eluting
0.301 0.335 0.691 0.3 0.339 0.7
% Late Eluting
0.434 0.596 1.717 0.413 0.615 1.688
Purity SDS-PAGE
ReduclngA (Total
impurity) 1.48 2.73 7.32 1.12 177 7.54




69 Non Reducing (Tot al

I mpurity) 21.17 28.13 26.67

22.64 26 29.13 Bio Assay (SPUnlL) 12.93 nglnm 15.78
wogtosl13&8141 ng/ M 14.13 ng/ M 13. 28 ng/ nL 11. 42Ccmmknd06/022995
H AC Particle Size (z10 n) &Particle 965 532 1800 586

3836 322

count/ cont ai ner
(Particle 22 18 185 41 175 10

Particle Size (?25 m
count / cont ai ner)

| soel ecdtic Focusing Four to five Four to five Four to
Non Re ot ; } ;
b EoEour t§1q16f|\e Four ﬂo fiye ﬁur Q five (LEF) 2013
ands band ands between bands Phetween bands bet wepn
Bio AssiJ@BRGImL DEL WEETT  DEtWeen [pi Detweern pl pi mgr Kers 8. 3[ pi
mar ker s | 8128 npim rrarskewe §. I4phomrarkessm8m3 | rrakems B. B.41 mgmi
markers!8.3 and!9 5 andi9 5 and 9.5 and 915 and 9.5
Hifd 9.5(Sanple I|D 6 Montth 5 C 6 Nobnth 25 G 6 Month 40
C 6 Month 5 C 6{Mnth 2% C 6 Mntlh 40 C ([Upri ght)
pamde(syp(ahgn ) (opright) (1 na erted) (Ilnverted) |(I nverted
um)@érﬁdl?el‘l pti oresppaliesc@ht opal #8cent| opaflescent 3836 322
count/ | escent—{soluti-oniseluti-on
Pamc‘ rftrﬁz on solutiagn sgl utiion sglutijon gontdins gontajns 4
count/ @l N$ contaiNns contailns contaijns partijcl es
Isoslecd F)Nﬁ"wl ¢s Foprarntel ¢l [‘1 R Cdoﬁgﬂvpartl@urasvepqrtirocfltoea& P HFour to five
.9 5.5 5be§ve$pl4 5 pl5 W%wg ML I':Sarkers pI %%g P aﬁ:rﬁ:xge;
18. 32 18. Grka6884 m@ggiq) = 99”73 B 1 and 0.5
la¥ faZe nkﬂd\gﬁsnr la¥s Fa WA ol [ .
San{mél $—o9% ou YoEert+y—EHutT g 6250317
M oMign 6 Month25C 6 Month 40 C
1.406 0 %ng f) 9 J’ "IﬁS @L%n‘%ﬁt(?: El vae (Inverted) {Inverted) ‘
Description opalescent opalescent opalescent opalescent opalescent opalescent
solution solutlon solution solution solution solution
contains contains contains contains contains contains
particles particles particles particles particles particles
pH
55 5.5 8.5 5.4 5.5 5.5
UV (mg/mL)
19.52 16.32 19.28 18.32 18.6 16.86
Purity HPSEC
% Monomer
99,235 98.851 95.62 99.3 08.837 95.723
% Early Eluting
0.25 0.317 1.406 0.229 0.319 1.348
% Late Eluting
0.516 0.832 2.975 0.472 0.845 2.936
Purity SDS-PAGE
Reducing (Total
(mpurity) 1.43 3.52 12,5 174 3.61 12.64
Non Reducing (Total
Impurity) 13.67 16.55 24.85 12.68 15.64 24.33
Bio Assay (SPU/mL)
NA NA NA NA NA NA
HIAC




0.516 0.832 2.975 0.472 0.845 2.936 Purity SDS-PAGE

Reducing (Total Inpurity) 1.43 3.52 12.5 1.74 3.61
wa20@4383n Reduci ng (Total Inpurity) 13.67 16P&T/UR%008622995

12.68 15.64 24.33 Bio Assay (SPU L) NA NA NA NA NA

NA H AC WD 2006/ 138315 PCT/ US2006/ 022995 70 Particle
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pH:
The pH ranged between 5.3 and 5.4.

UV Conc:

The initial UV concentration obtained was 22.34 mg/mL. The concentration determined
by UV assay for the other time points remained constant within 90-110 % of the initial
value. The differences observed are within the normal variability of this assay.

HPSEC:

The purity assessed by HPSEC assay suggested that for prototype formulation, the
percentage monomer content was more than 99 % at 4°C and 25°C up to 12 weeks. At
40°C, the percentage monomer content decreased to 98.93 and 98.47 after 2 weeks
and 4 weeks respectively.

SDS-PAGE:

SDS PAGE results suggested typical band pattern which matches with typical non-
reducing antibody profile under non-reducing condition and detection of heavy and light
chain was reported under reducing condition for all the time points.

Bioasaay:
Bioassay showed significant variability between results of 4 weeks and 12 weeks. The
concentration obtained with this assay reduced to 14.0 mg/mL after 2 weeks at 4°C as
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The initial UV concentration obtained was 19.72 mg/mL. The concentration determined
by UV assay for the other time points remained within 90-110 % of the initial value. The

differences observed are within the normal variability of this assay.

HPSEC: (

The purity assessed by HPSEC assay suggested that for prototype formulation, the
percentage monomer content was more than 98 % at 4°C and 25°C up to 6 months. At.
40°C, the percentage monomer content decreased to about 95% after 6 months.

SDS-PAGE:

Quantitative SDS PAGE results fbr both reducing and non-reducing conditions show
levels of total impurities which remain relatively constant (within the variability of the
assay) at 4°C and 25°C up to 6 months, with an increase in levels at 40°C over 6

months.
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» The anti-IGF1R antibody showed a high Tonset temperature in a pH range of 5 and
6.

e The anti-IGF1R antibody, in acetate buffer with pH 5.5, showed highest onset
temperatures.

¢ Addition of sodium chloride decreased onset of thermal denaturation for all the
buffers tested.

e Addition of sucrose increased onset of thermal denaturation for all the buffers
tested.

* The anti-IGF1R antibody, in a formula of 20 mM acetate buffer pH 5.5 with 7%

wl/v sucrose, was stable at 4°C and 25°C for 28 days.

Materials.
A stock solution of the anti-IGF1R antibody (28.36 mg/ml) in 5mM acetate buffer
pHS.2.was used to prepare dilutions in various buffers of pH 4 to 9.
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Structural Studies

Structural studies were carried out by using circular dichroism (CD). Secondary and
tertiary structures were studied by using far UV circular dichroism (FUV) and near UV
circular dichroism (NUV) respectively.

Thermal Denaturation Studies

Protein structural changes were monitored using differential scanning calorimetry (DSC),
far UV-circular dichroism spectroscopy (FUV CD), near UV-circular dichroism
spectroscopy (NUV CD), tryptophan fluorescence spectroscopy (TRP FL), and particle
size by light scattering (PS) as the samples were heated at a constant rate.

Short Term Stability Studies
Real time stability of the antibody was studied in 20 mM acetate buffer pH 5.5 with

sucrose. The stability conditions used were 4, 25 and 40°C and the samples were kept

for 1 month. The percentage monomer content was analyzed by using HPSEC assay.

Results and discussion.
Far UV (FUV) circular dichroism scan in acetate buffer at pH5. A minimum of

217 nm and shoulder at 235 nm indicate the predominant presence of B-sheet
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remained constant at 294 nm (Figure 5(a)). At 61°C, an increase in the ellipticity can be
seen which was followed by a decrease in ellipticity suggesting local changes in
tryptophan environment due to unfolding of protein. Tnser temperatures for acetate
buffer at pH 5.5 and 6 were higher than that seen for
other buffers (Figure 5(b)).

DSC thermograms showed two transition temperatures, T and Ty (Figure

6(a)). These are the temperatures at which maximum enthalpy change occurs due to

protein structural change. Highest Tonset temperature was observed in acetate buffer at
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The anti-IGF1R antibody exhibited higher Tonset and Ty, in the pH region of 5 and 6.
Most techniques showed higher Tonset and Try in acetate buffer at pH 5.5.

Effect of NaCl or sucrose on T,nset. The addition of sodium chloride decreased
FUV CD Tonset temperatures indicating that protein unfolding occurs at lower
temperature. Similar trends were seen when the effect of sodium chloride on the anti-
IGF1R antibody was studied using NUV CD, TRP FL, PS and DSC. See figure 9.

The addition of sucrose increased FUV CD Topset temperatures indicating that
protein unfolding occurs at higher temperature. Similar trends were seen when the
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variable region selected from the group consisting of amino acids 20-137 of SEQ ID

NOs: 15-17; a buffer and sucrose at a pH of about 5.5 to about 6.0.

7. The formulation of claim 1 which is lyophilized.

8. The formulation of claim 1 which is sterile.

9. The formulation of claim 1 wherein the antibody or fragment comprises a heavy
chain constant region selected from the group consisting of v1, v2,y3 and y4 or a x

light chain constant region.

10. The formulation of claim 1 in an aqueous solution.



\' CHB3OOCH CH3 CH3 OH H5C6i0--- "CH3 HOHHO'
-A~-H HO H5C6y0 O CH3 (paclitaxel); HOH O COH HsC
wol2006/13€H5CHs ., eH CHa ."' H 3C CHs NH, D HArOr@i§2006/022995
....HHO A HDD+3 HzD 08 ~r f (gefitinib); HFl +c
H OHO (docet axel); H 0 (vi ncri stine); WD 2006/ 138315
11. Thg%[r{'rgj 2“00%6450 e%ngﬂg H%e @p dy or ?ragment c:o:nI clgentra%_rqus about

20 mg/ml.

12. The formulation of claim 1 wherein the concentration of buffer is about 1 to about 20
miv.

13. The formulation of claim 1 wherein the concentration of sucrose is about 5 to about

70 mg/mi.
14. The formulation of claim 1 in association with a further therapeutic agent.

15. The formulation of claim 1 wherein the further therapeutic agent is one or more

members selected from the group consisting of:

(paclitaxel);

(docetaxel); (vincristine);



NHHOIlI CH3 O (vinbiastine); OHN\ \\N OBr C -
NCO NBr H ONO NNNH O (lonafarnib); HN-%
WO2Db6N383D5Cl N~ CONH2Z H N CN~ N N N *~*~K CHBCDUS2006/022995
(tenozol om de); WO 2006/ 138815 PCT/ US2006/ 022995 80 O

HO ~-OH sOHHICOO OHH OiIiH3 ONZ HO OH O CH3

HO, ,—CH,

(temozolomide);



OH HCO H3COO OHHO CH3 - PH2NH CH3 (doxor ubi cin);
cH3 (daunorubicin); OH (tanoxifen); and -
wO4edeyidsnzyt anoxi fen). 16. The formul ati on of et@iusede/022995
conprising, in a single comosition, the antibody or
fragnment conprising a light chain variable region
sel ected fromthe group consisting of am no acids
20-128 of SEQ ID NGOs: 8-14 and/or a heavy chain
vari able region selected fromthe group consisting of
am no acids 20-137 of SEQ ID NGs: 15-17; acetate;
acetic acid and sucrose at a pH of about 5.5 in
association with a further therapeutic agent. 17. The
pharmaceutical fornulation of claiml, at a pHof 5.5,
conprlgln&l (8)g20 ng/m of an antibody or
antj geli- bl ndingl f ragnent thereof conprising a light
:xg-glon sel ected fromthe group
siiRgF ek am no aci ds 20-128 of WD 2006/ 138315
PGE6 US200&/ 022995 81 SEQ ID NOs: 8-14 and/or a heavy
chain variabl e region selected fromthe group
con§2§¥\\ f am no acids 20-137 of SEQ ID NGs: 15-17;
(b) Sm m of sodium acetate trihydrate; (c) 0.18
of gIaC|aI aceglc acid ; (d) 70 ng/m of
., 18. A lyophilized

pharrra mul/ag)y on, at a pH of 5.5, which,

when r onprls :(a) 20 ng/mM of a

t her ape ective anmbunt of an antibody or

ant i gengcs | NQoH mf@gmsnt thereof conprising a li ght

chai n vari abI e regi | ected fromthe QLOW'
consi sting of am no@s 20-128 and/or a f1e\avy a' :
vari abl'e regi on sel ectéd” fromthe group consisti

aci ds 20-137 of SEQ ID (b) 2.3
(doxorﬁmsgdl um acetate trihydrape; cg&gbﬂf@hg/ m  of
gl aci al acetic acid; and—(d) 70 ng/m of Sucrose; and

f CH,

—N/ o]
\_/ \

(tamoxifen); and (4-hydroxytamoxifen).

16. The formulation of claim 1 comprising, in a single composition, the antibody or
fragment comprising a light chain variable region selected from the group consisting
of amino acids 20-128 of SEQ ID NOs: 8-14 and/or a heavy chain variable region
selected from the group consisting of amino acids 20-137 of SEQ ID NOs: 15-17;
acetate; acetic acid and sucrose at a pH of about 5.5 in association with a further
therapeutic agent.

17. The pharmaceutical formulation of claim 1, at a pH of 5.5, comprising:
(a) 20 mg/mi of an antibody or antigen-binding fragment thereof comprising a light

chain variable region selected from the group consisting of amino acids 20-128 of



(e) water. 19. A vessel conprising the fornulation of

claim1l. 20. The vessel of claim 19 which is a gl ass
wWoi2ed6/13&015 An injection device conprising the PCT/US2006/022995

formulation of claim1. 22.81The injection device of

claim 21 which is a hypoderm c needl e and syri nge.

2 hf~C LSi,n a) the formylation of claim]| in
= SRQUINGE ¥ ol ik by chian Gieble Bo st BoMbe atbup
c ampsisBngof aneoacids0el 37tof BECOID NOkoTsmE:i on regar di ng
aj formul ati on sel ected fromthe group consisting
@f b%ﬂﬁ?ﬁﬂ%ﬁ?‘%‘é’f‘iag%t?ée%réwg%codynam cs, clinical
(9touth img/mief flaciakacepi@aadret er s, i ndi cati ons and usage,
trai ndjgations, warnings, precautions, adverse
(érig@épgalg}l] %g%@%sredagdage, proper dosage and
(eovateri st rati on, how supplied, proper storage
conditions, references and patent information. WO
2006/ 138315 PCT/ US2006/ 022995 82 24. A nethod for
18. A Iyephilingd pharpraseetival fogmalatieliatabHdif $c5, svichyaticatednbtuted
cbﬁﬁﬁs@: IG--1 and/or 1G22 ,in a subject, conprising
admnistering, to the subject, a therapeutically
(23 20er0g/mV ©F arttverapeutically dfecting ahown obén ehtibauy br adfigentiivding

[ - (=Y edi . di sorder. is

oranEabirered B e Eh bl Bl B30 s BB b T o Cing erove
r Isabeiglingoy anciopacide 20-d88 andiona hepeydchatin variablnegion selected
AGLATHEYr p Qé(r@sf%tiﬁg .O?Qrﬂ&%racicg%g{ A EG s 1@—“?9;‘ gn
prostatic hyperplaSia, breast =~ cancer, prostate

(be a8 erg/mbehroditim seatate riwdratsancer , col orect al cancer,

(e 918! fidihnl 6AOGEL BN, Bhg SAr coma, bl adder cancel,

astric cancer, WIns cancer, ovarian cancer, benign
(dgﬁeé"tgéml%fwwﬁp@@si a (BPH), diarrhea associated with
ggtatic carcinoid and vasoactive intestinal

pepti de secreting tunors , VIPona, Werner- Morrison
syndrone, kidney cancer, renal cell carcinoma

19. Alveatsticbim@aing &16d torMaREST of cldd NG Sar coma, | eukeni a,
acute | ynphobl astic | eukem a, brain cancer,
gl i obl astoma, non-gli obl astoma brain cancer,

20. Thenésse oMmaind1d whicBiy/a glesolR, vesti bul ar schwannons,
a primtive neuroectodermal tunor, medul | obl astoms,
astrocytoma, oligodendroglionma, ependynonma, choroid

21. Aplirgeaiion pi@pick lcomprisigg e forraiiatidrs e diasi 5,
at heroscl erosi s, snooth nuscle restenosis of bl ood
vessel s, inappropriate mcrovascular proliferation,

22. Theinfpvigabyyicg bfjeain Shwhieh o & AgpciendldTRIcaRCArRY HFihgs.
snoot h nmuscl e restenosis of bl ood vessels or
i nappropriate mcrovascular proliferation, Gave's

23. Aditsempesingul ti pl e sclerosis, system c |upus

(a?{h%tfgméﬁ)&u&’claim 1in a vessel or‘injection device; and

(b) a package insert comprising one or more items of information regarding said
formulation selected from the group consisting of pharmacokinetics,
pharmacodynamics, clinical studies, efficacy parameters, indications and usage,
contraindications, warnings, precautions, adverse reactions, overdosage, proper
dosage and administration, how supplied, proper storage conditions, references
and patent information.



Hashi moto's Thyroiditis, Masthenia Gavis,
auto-imune thyroiditis and Bechet's disease. 26. The

worbtdsadsanf cl ai m 24 wherein the subject is adnparasened22995

24.

25,

26.

27.

a further therapeutic ager® in association with the
formul ation. 27. The nethod of claim 26 wherein the

?ﬁﬁéﬁ“ﬁ‘? :‘"AS'%%?’“’@ TS L Cateaah CI SRl g (8
pRd/oH$H7-2 gy ybipch comprising admu@egmg CHBieGrbjelt, @-therabBically

O00 "\ -~r~\-~ \,
@ﬁééﬁvgaﬁlobntéfﬂddterh@?ggﬂ;ﬁf:ﬁtegﬁf‘e{); h ~rr HOHO H30 00

HOHCH .,:oldIll, HH~ CH3 NH SOH "Hd ..oH H H Hac
Phé& ndPod d‘f'%ﬂaﬁg 24QNh<9re|9 tHe Held < di cgd?_ngs glég@ted fiomdpe group

gefitinib); Or | (docetaxe
consisting of neuroblastoma rhabdomyosarcoma osteosarcoma, pediatric cancer,

acromegaly, ovarian cancer, pancreatic cancer, benign prostatic hyperplasia, breast
cancer, prostate cancer, bone cancer, lung cancer, colorectal cancer, cervical
cancer, synovial sarcoma, bladder cancer, gastric cancer, Wilm's cancer, ovarian
cancer, benign prostatic hyperplasia (BPH), diarrhea associated with metastatic
carcinoid and vasoactive intestinal peptide secreting tumors , VIPoma, Werner-
Morrison syndrome, kidney cancer, renal cell carcinoma, transitional cell cancer,
Ewing Sarcoma, leukemia, acute lymphoblastic leukemia, brain cancer,
glioblastoma, non-glioblastoma brain cancer, meningioma, pituitary adenoma,
vestibular schwannoma, a primitive neuroectodermal tumor, medulloblastoma,
astrocytoma, oligodendroglioma, ependymoma, choroid plexus papilloma, gigantism,
psoriasis, atherosclerosis, smooth muscle restenosis of blood vessels, inappropriate
microvascular proliferation, acromegaly, gigantism, psoriasis, atherosclerosis,
smooth muscle restenosis of blood vessels or inappropriate microvascular
proliferation, Grave's disease, multiple sclerosis, systemic lupus erythematosus,
Hashimoto's Thyroiditis, Myasthenia Gravis, auto-immune thyroiditis and Bechet's

disease.

The method of claim 24 wherein the subject is administered a further therapeutic
agent in association with the formulation.

The method of claim 26 wherein the further therapeutic agent is selected from the

group consisting of:



OCH3 ~\ NCH O3 CH3 H'o NH~/OCHO H3CO NHHOII
CH3 0 (vincristine); (vinblastine); W 2006/ 138315
WOCH6IS2A86/ 022995 84 OH NN OBr C NN BcTaskhns022995
NNNNH2 C O (lonafarnlb)83 :~~-0 0 HO ---\~-NN O

Cl N CONH2 N CNN NNCH3 ~o0 0:0 (tenozol om de);

0 OHO OH .

0 (v}

(gefitinib);

(vincristine); (vinblastine);



H3COO OH- H O CH3 0 NH2 HO W 2006/138315
PCT/ US2006/ 022995 85 OOH 0 ~+-CGH3 /--OH HC H3CQ0
w20/ 1BBAScis, HzN H3'"~ 0 OH al, (doxorubi crPaY/usgis 022995
(daunorubicin); o}~ -N, 08 (tanoxifen); and
(4- hydroxyt anoxi fen). 28. The method of claNp24
wherein the subject is a human. 29—dhe ge
<j|; a

parenteral ly. 30. The hod of claim24

grount of an anti body or anti
hereof conprising a light chain ing

ef'ected feomthe group consisting.of anino
h
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-128 of SEQ ID NOs: 8-14 and/or [a avy chain
~qn_sehkected fromthe group i sting of
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128 of SEQ ID NGs: 20-128 and/or a heavy chain
vari abl e region selected fromthe group consisting of
wamosa3gasds 20- 137 of SEQ I D NOs: 15-17; conpPCEiuSgn06/022995
conmbi ni ng sai d anti body or 8ragnent with acetate;
acetic acid_and, ucr@se optionally, at a pH of about
5.5. WO 200/ 138315 RKCIdHJS2006/ 022995 86 32. The
net hod of ' X Whesei N t he anti body or fragnent
t 20 M/m. 33. The nethod of
e concentration of acetate is abou

018 rrg/m and the an ntrati on of suc:rC)HscelsO
70 mg/ m . o

(doxorubicin);

(tamoxifen); and (4-hydroxytamoxifen).

28. The method of claim 24 wherein the subject is a human.

29. The method of claim 24 wherein the formulation is administered to the subject

parenterally.

30. The method of claim 24 wherein the formulation is at about pH 5.5 and comprises:

(a) 20 mg/mi of a therapeutically effective amount of an antibody or antigen-binding
fragment thereof comprising a light chain variable region selected from the group
consisting of amino acids 20-128 of SEQ ID NOs: 8-14 and/or a heavy chain
variable region selected from the group consisting of amino acids 20-137 of SEQ
ID NOs: 15-17;

(b) 2.3 mg/ml of sodium acetate trihydrate;

(c) 0.18 mg/mi of glacial acetic acid;

(d) 70 mg/ml of Sucrose; and

(e) water.

31. A method for stabilizing an antibody or antigen-binding fragment thereof comprising
a light chain variable region selected from the group consisting of amino acids 20-
128 of SEQ ID NOs: 20-128 and/or a heavy chain variable region selected from the
group consisting of amino acids 20-137 of SEQ ID NOs: 15-17; comprising
combining said antibody or fragment with acetate; acetic acid and sucrose,

optionally, at a pH of about 5.5.
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32. The method of claim 31 wherein the antibody or fragment concentration is about 20

mg/ml.

33. The method of claim 31 wherein the concentration of acetate is about 2.3 mg/ml, the

concentration of acetic acid is about 0.18 mg/ml and the concentration of sucrose is

about 70 mg/ml.



