10

15

20

25

ANTI -1 G- | R HUVAN MONOCLONAL ANTI BODY FORMULATI ON The
present invention relates to an anti-IG~- | R human

woncalosal anti body fornul ati on, a process f opPCT/EB2007/052569

preparation and uses thereof. ]n an aspect, the
invention relates to an 1G~ IR formul ation

conprising: - about 1 to about 150 ng/nmihuMab | G~ IR
- about 0.001 to about 1% of at |east one surfactant,
and about 1 to about 100 nM of a buffer, at a pH of
about 5.0 to about 7.0. The IG~-IR (type 1
insulin-like growh factor receptor), has been

I npl i e@NHEIGR 1R HINIANBIGNOOUON AL ANINBODYEORPIULATION
growm h, and survival of cancer cells. H gh levels of
expression of |G~ IR have been reported in a broad

r an g@h@ﬁrehﬂhﬁﬁﬁeﬁﬁbrﬁ gﬂ‘l\zﬂéﬂ?ﬂo@& antinlGRI R huean niorgdlonevalti®ody
sion hav begp noted in

ormu atlon a nI'OCEBSS fOI't 81’ %) 10N and uIS?S Sreo, .
UPOT S AnaPasssci at e ronal s and ' may stinmul ate

an C nti lat IGF=1RTor Cc pr1s1n
Canc Bt SN, AU ARERE Ok ARRRREIR i
qui-nt ialbtmtplltashwtlIéOmgmcbthII\@b]GﬁNﬂRh [ ncr eased ri sk
ggg|$?%ﬁh?g%ﬂ%§g¢ 1%in kmﬁQ%g?g on b cggée:ncells
| G-- IRxpndneab@ud@DM§%ﬁﬁ@mm&p©pt05|s caused by gromﬁh’
facto ge independence, or

cyt ot %txﬁﬁﬁﬁ L{t(rggbatt‘)%egﬁ 2 e promising strategy to
inhibit the functlon of IG-IR in cancer cells is to

oPP 1y TR T DR A PR
p.mmolcatg () (') g@ﬁmhar&fprarattiag ogrosth,@and fSlulivivyll bipaacer cells High levels of
%)g)egsgl %?:[Gﬁqg éjyeﬁ:n r%?og%r&a}l %G[i)r?ad ra? &5 ocﬁlun%zﬁl mﬁla an01es In

eve S specificalrfy to
addaud)m ﬂngh ]eeelsgasfdﬂﬂcﬂ dnadGhF 11 lexpressemt lorve bbetﬁcndtéz) matluchors and
ss001 te& strom ls z‘inrda nSd%'Jt?ntnlﬂa{é c%rqgertcfr:]F%r% I faePLz?uttocgme or paracrine
unctrons o e rece% in cancer WS

mahnhoﬁpidemm:lo glsaé dtuidies thhree dooretantdad ppen qointildy@ainmyiendls ofiIGF-1
g@d@%?@%a %%%%06 1pI’ ?Iagal't%ﬁofoﬁeﬂlﬂépa[ gtﬁ%% CanCQIp &n adac{lélon tON?S role in

proliferation of cancer cells, IGF-IR protects cells from apoptosis caused by growth factor

deprivation, anchorage independence, or cytotoxic drug treatment.

One promising strategy to inhibit the function of IGF-IR in cancer cells is to apply
human anti-IGF-IR antibodies that bind to the extracellular domains of IGF-IR and
inhibit receptor activation. Such an antagonistic, fully human, monoclonal antibody,
designated huMab IGF- 1R, has been developed which binds specifically to the human
insulin-like growth factor I receptor (IGF-IR) and inhibits signal transduction and the

proliferation functions of the receptor in cancer cells.

The antibody comprised in the formulation of the invention has been first
described in PCT patent application No. W0O2005/005635 of which the Applicant is
proprietor and the content of which, especially the claims is incorporated herein by
reference. As described in W0O2005/005635, said antibody is binding to IGF-IR and
inhibiting the binding of IGF-I and IGF-II to IGF-IR, and is characterized in that it:

a) isof IgGl isotype,
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proprietor and the content of which, especially the
clains is incorporated herein by reference. As

waelemenided i n WO2005/ 005635, said anti body i s bCTEPING7/052569

to IG-IR and inhibiting the b|2nd|ng of 1G~1 and
IGF-11 to IG-1R andls characCterized in that it: a)
is of 1gd |sot shows a ratio of |1C50 val ues of

bhhi giomsanrage otf sok}ia b A indiibitiegrof thegbindipe|ok IGF-ltRdGF-IR to the
i nhi fiﬁ'hﬂilﬁ’(ﬁh belﬁﬂl‘ﬂf'o@ﬁ}pﬁl @EHIR §0:363:1, R of 1:3 to

hi bi ts st _80% preferabl
éO% “%iblﬁ det O%ﬁ Péﬁfe@?’ Y A e 3k ﬁ%@ﬁﬁ&?‘iﬂ %Tteqa i IGF-IR
i N apleabhoityiitiop o 2 phibulyt p\ltdspho@im_ay a@@m@ngﬂmmm & a medium
I n aconl?glnln e (%%;hea Qngglvgtego{%t lgp%if b le(gﬁt\%gen c%‘ﬁ%)ared to such an

cal f "seru en conpare 0 suc assa
W t h@ﬁaaywmhqjltamﬂlabbblwy,amj d) shows no IGF-IR
dl i nefloatsi ng [6dtIR/ istijmuintiag uactiditp smedsBredhas phBr phaspharylation at a

at a, %%Qﬂ:tﬁzﬂ{ a‘i)k O gf\/l ]ilq Megl.?lgla é)gl?%ﬂh%rﬁﬁtlon assay using 3T3 cells

phosﬁhory I'on assay usin
400, pEQidine 60DO@O® 6ff), (é)@uhebculeﬂzl(ﬁlﬁllb@ﬁr cdl In & rm@hum containing

medi blg? @gtaﬁ V\E&tﬂfgteg fét/ il Qgﬁtselluglf?QEtg)aRV%gn C%E‘%la{e%igto{ such an assay

ser an ‘assa
saidwahmeBdeubndybodles conprised in the formul ati on
according to the invention show benefits for patients
in need of antitunor therapy and provide reduction of

t unoAngbasliesrosndised Bi t§aifdrimBtonmcedigieiri thingfntidiieshow benefits

fdr MRtk As BY RQA % 84 R0 mof Meer N A0 Gide SQIRIIH:S @fjtu'rr[brtgli‘&xzth and a
fornul ati on accor d| ng.to the inyention have new and

PIERAERN PEC IR Bbien of ge te“a'agq Mg SEespheiieantiBedigs qompraRe in the
ﬁiﬂﬁlﬁlﬁftioﬁglccfdrﬂiﬂgao diélﬁa&ﬂloaﬁﬁlﬁ)@ hal esld wvehiwrprbfdrties causing a

Ferb B aatuEPPIE Ao IR IarPUE TGRS ap I0F gereautation

cspvcamlly omnnaralichsr Aot artibpdas bympheedab cvefvemilatine @f the invention

QARG Eﬂeﬁ%ﬁdﬂ%ﬂﬁe %%ﬁé&hﬁ%@ﬁ%ﬂéﬁgg qfhg ??fe‘?tg&%k@!hle}’ef?re

Specli IC

t
R e oL THe bran ng o B to IGF-
behinbe 9boveBieh tib&A MBS, beddbMOG 1 A6typY alnkdMbt E&ﬁfah%:tﬂeFfGF IR

signaling ev n | G- 1 R.overex
0P e B G REORTBT T S L b e BT 1Co vlue,
hﬁtibcﬁt@eﬂ’i&vi'ﬂg@%— TG Imeinh @ icaetivivi " tpy S vig ovirsley @lvaithgghen used as a

AL ASg,hen used as a

The term “anti-IGF- 1R human monoclonal antibody” or “huMAb IGF-IR” denotes
an antibody as described and claimed in W(O2005/005635, the content of which,

especially the claims, is incorporated herein by reference.

The term "antibody" encompasses the various forms of antibodies including but not
being limited to whole antibodies, antibody fragments, human antibodies, humanized
antibodies and genetically engineered antibodies as long as the characteristic properties

according to the invention are retained.

"Antibody fragments" comprise a portion of a full length antibody, generally at least
the antigen binding portion or the variable region thereof. Examples of antibody
fragments include diabodies, single-chain antibody molecules, immunotoxins, and

multispecific antibodies formed from antibody fragments. In addition, antibody
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t herapeutic agent. The term"anti-1 G~ | R human
nmonocl onal anti body" or "huMAb | GF-1R' denotes an

waedorhody as descri bed and clained i n WO2005/ ORSEBB2007/052569

the content of which, especiallky the clains, is
i ncor porated herein by reference. The terni"antibody"

FEPAREE S ol el AL PR E5 R ML O cri
naagirbaAns | abhmnﬁnemhiqtbmﬂh@swthm%nhm @r aht VB@halééma“h@g to IGF—

R %‘i’ﬂ?@téﬂy % 9IRS E6le BeiRP %tﬁsa VA3 chaf @o @?uﬂclﬁ%nal antlgen
[acte

e propertjes ccor nvent.
Bin NeRogkTiagd thaaghy Hgyt et gﬁ@ﬂegt-y Oéaﬁblilrlgéth& BB ipg GHIGF 1 and
-8l thuCF-TRengt h anti body, generally at |east the
anti gen binding portion or the variable region

t here . ant i f i
oo b s TR P DAl ATFLS S!S ar ot vt o
Pmm@iffc%pnémcan@ (MRCEC/EBHC) Hitprevids thadfuastidnoinragdafreom

%Bf(ﬁﬁ’g% the %%ﬁﬁ&@ aftér%eﬁ%@ohib%bd Nl h@f?ggﬁlﬁtégfi@%(ﬁ/ constant

nprise singl e chai n polypeptides ha
é%ﬁ?@&%eristics of a VH chain, nanely being able to
assenbl e together with a VL chain or of a VL chain

bi nd'if]il@tehﬁs |r@5h&lomaﬁﬂ1bbdlyébﬂ gn@tﬂcﬁ)riaDarﬁﬁ)@ay’ednﬁposnlon as used
ona

h
%c?rglglltrﬁ% b %Rrepargﬁan E I}tgqé))gy S}O(}%Gugﬁi r?é asig éle&ngﬁg ??ld C%linpOSltlon
Amnriblmg]yn@lettctrm Hiumginng ondclor@an titanaly” te@Fs kd aIttrboH@dlsRlaymg a

vﬁ?& 'ng eﬁﬁ fich ‘ﬁ%ﬁé)\/a?ﬁm%rahﬁ %gnesﬂé?? egl&?sm%@from human

ch per not able to provi
LU RGINE @ngwmgie@m@@qu@mes Jnone gabpginzent, the hjpgan jmpprgpclonal

ﬁﬁﬂﬁ%&m@ﬁﬁ&bQh&Qib@ikmﬁdbﬁMQﬂﬁﬁPchﬁéﬁﬁBb&l&Qmﬁ@ﬂhbﬁﬁﬁ
W th agﬁﬁ riate ant g% const.ant do g
rARSEENIC AERTUHHANIRAL P§ Syansé?m“ H%S’i’i‘é"cl 6}’1‘88 e%ﬁli‘i%%‘i}npﬂsmg a

hmlmam sedviyehiinamnugad ahé b dight nefi@r chiain @anxpepaiiadd toranof

%P g: %ﬂngﬁecules of a single am no acid conposition.
ceoraingly, the term "human nonocl onal anti body"

refers to antibodies displaying a single binding
speciTh¢ rmy chibiegis ahbedw sefersibe @ mongclosalsnaihedy eqyipimsng a

Getabyadoibh O, I@ERAg 91%[6?11 g 6@@63%'0@@ cield a8 @ AURRE § Portion of a

I n one enbodi ment, t e _puman nonocl ona
constant region derived from a different source or species, usually prepared by

recombinant DNA techniques. Chimeric antibodies comprising a murine variable region
and a human constant region are especially preferred. Such murine/human chimeric
antibodies are the product of expressed immunoglobulin genes comprising DNA
segments encoding murine immunoglobulin variable regions and DNA segments
encoding human immunoglobulin constant regions. Other forms of "chimeric
antibodies" encompassed by the present invention are those in which the class or subclass
has been modified or changed from that of the original antibody. Such "chimeric"
antibodies are also referred to as "class-switched antibodies.” Methods for producing
chimeric antibodies involve conventional recombinant DNA and gene transfection
techniques now well known in the art. See, e.g., Morrison, S.L., et al., Proc. Natl. Acad Sci.
USA 81 (1984) 6851-6855; US Patent Nos. 5,202,238 and 5,204,244,

The term "humanized antibody" refers to antibodies in which the framework or
"complementarity determining regions" (CDR) have been modified to comprise the CDR

of an immunoglobulin of different specificity as compared to that of the parent
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anti bodi es are produced by a hybridoma which includes
a B cell obtained froma transgeni c non-human ani nal ,

W@ 2@7/180389 ansgeni ¢ nouse, having a genonme conpPCHEPIPOA052569

human heavy chai n transgene ang a |ight human chain

transgene fused to an inmmortalized cell. The term
1&ﬁhﬁ8@bﬁulﬁmﬁ Q? %fédeén%osdlﬁ@maa%{}ﬂ%' é’lﬂﬁ'l g@%&?ﬁ%’me
conprising a va ere :

frapaworkeregion of @ hymag p@é@b@@/ tarpdepsre t@é’bﬂmanﬁ@i mtdwdmf See, e.g.,
RREEHEM, I, eeghpméiﬁfel ed149398pR 304, faBSII\%ﬁBe QUMS., &'al., Nature 314
€£%C|%§M%7sgal qrep red r econbi

At wichiarly erehets R%%OYE%?H%IF gq RS CRAFFGIHiEE sequences
M6 reilih g tHeagitigen sattdeBabdwa BT & icdild ik@cGon akbetibodies.
especi ally preferred. Such nurine/human chimeric

am ' J?f?éj{e%% "ﬁm%ah Q%Rﬁé R4 “a% OJ her&ih rig 80 TN ORELL e
es conpr s encobdi ng muri ne
hmmg]wgiabbwmdwonmntabglen& @Qywodl § oAy Egimeimgunoglobulin

?e'@lﬁ&gde@ gfﬂé%ﬁﬁﬁblé eRlif %&ﬁrﬁ)@f@&%& flroﬁggé?ﬂﬁme gqlﬂl%ﬁce DP-50

forns of "chineri nt| enconpassed

by 1
frandispk Wé&?ﬁnéﬁh%\vaélabkd@t hiimsipegferaRly d@rlagcgfrem germline
siqhel@9% (REBRAEX0 198E). Thedontant hanesbikiomibaay aefcohkent

Rirh b B0 L e USE s dar bedJotr 880 westpag b o2
Jodm squr, €& Lrmidiy uchiThe¥udeiaAtidbBel. 88 (200002 1e2 Bomdghe daabdses
fe?eﬁ?x('%ﬁ Qﬁé}gm% a%e?ﬁ gglo'ﬁ %E]ﬁfe%?[)fﬁgﬁes o%%?cﬂicggﬁ%f %\@C and

Inth
pieferalpy G@C Mgprdingodtie gwntlwegetmln@igsq 6851- 6855
US Patent Nos. 5,202,238 and 5, 204, 244. The term

" humgrd zed "?é&bhllbﬁﬁ‘x‘lt hh@hehstib&d ﬁﬁ% 'u@élﬂle@én' K 1ﬂl‘t€ﬂ(féh tb M lude all
e

Eranemork or Ienen arlt ter n|n q)ons
EBRY aﬁ%wlﬁé]éﬁ Bicp grg ‘ErF%tS P‘h@ gfrecgmbinant
iepiu) egihak uh fibo dids ishlitbd frent a qu celf SuCh ta;/ araSPZ: 01980 @dCHO cell or

%ro t anutnhfs(ep‘r’lr %ous%ég T ns&em]c tforcil Sn?g?(gbuhv\&e&es or
aretgq Odnes @KpraSSh@l reing amedobddyant @X}pp@pmr\@cmh erah $fentechingeg host cell.

Sy IQQCQM amm S zgltlbo@egﬁ Bablk and %ns@zlm re%slﬂ'eﬁved from
332 (1988) 323-327; and Neuberger, et

famar germlineimonso chabglin sesuepagsin a maar@pgedpﬁoaﬂeﬁ%@cmh@ nt
BOMAR SP@HidsQctdtame tb ﬁwlﬁsmiomr}gtv%@m&nsj%&w @@ﬁxgﬁvczsdaﬂatlc

éﬁ{eelr%ggﬁtlgg nfhl?so heedan%gg \égldfsgqrueﬁcr:]és and eréglg}lé o t%e
recombinant antibodies are sequences that, while derived from and related to human
germline VH and VL sequences, may not naturally exist within the human antibody

germline repertoire in vivo.

As used herein, "binding" refers to antibody binding to IGF-IR with an affinity of
about 10" to 10® M (Kp), preferably of about 107 to 10”° M.

The term "nucleic acid molecule", as used herein, is intended to include DNA
molecules and RNA molecules. A nucleic acid molecule may be single-stranded or
double-stranded, but preferably is double-stranded DNA.

The "constant domains" are not involved directly in binding the antibody to an
antigen but are involved in the effector functions (ADCC, complement binding, and

CDC). The constant domain of an antibody according to the invention is of the IgG1
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The term "human anti body", as used herein, is intended
to include antibodi es having vari abl e and const ant

wo egronms3deri ved from human gerni i ne i nmunogl obCi/EP2007/052569

sequences. The variable heavy ghain is preferably
derived fromgerniine sequence DP-50 (GenBank L0O6618)

ﬁ)lag ﬁ%a#&ﬂs@ﬁlt %olﬂaﬂﬁthaggg 61%& E}éﬂé&%ﬁ gg%% dg%fbgc? fh detail by

om ger I ne seguence L
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d b
R Bt B (e 8113000 e v S eha et e bhdds (1959)
FEf -8R Eﬁﬁﬁpk?‘lafe@h@w;ﬂﬂdsm eDgﬂBS Bhko 3$n MDQ!)O&E)OSHB Other useful
uct.i on )
RLEBSled 2ot RiThae Bl SRS B RAGS HR B Yhais obtainabie
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H%fﬁﬂg g fﬁlqn 'tﬁ‘&llnvg‘gloﬁ roQHQ@&n?EHeQnghﬂgl gtb%tCaa{n% optionally

Ere are expresse reat ed I SO
Praidedrhydhe combipntion OﬁYﬁﬂablﬁleé@il%@ﬂailowﬂTsr om a
host cell such as an SP2-0, NSO or CHO cell or from an

ani mghe (x@n@ble aegﬁmuwandbt&teglbﬁ of h ﬂ@l&@‘ﬁﬁinc(vlm [vakid@Region of a

r I
bag AT R LR RELER s BBt P Sl Bt EReh by Bpains which
seh%ﬂwﬁuhhxﬂﬁnﬁmbmngMknhmﬂmdyHmmbbnﬂgmsThadmngmsbﬁhhmbb
fi‘ﬁ‘rﬂaﬁ ﬂgrl? a%ﬁtheﬁx%géhgﬂl% hQ% ﬂh‘é %‘Qné %%zﬁ ‘é{}ﬁ& Qeea[n'a' éa&fﬁgomam

rang e
mnbrmﬁ;is mtfraﬁmk élFR)| Ibg@n%whai@ém@nﬁ@ arfovvtdﬁrb/ conserved,

bc?h\h%&‘éﬂ 8P 1y & @Ievanw@k@g%%d(dr%ofnmeﬂeﬁ@arﬁg) Hatehﬁmm g regions,
uences. o

er mut ati on. , e no ac t he

Qﬁp Rshd heifr ' 051ﬁ§eug§%n81aﬁ%mr st ?éﬁ?ri%agﬁn@@&.ﬂé%c% may form
Ba@guecnﬁﬁsuﬁ gﬂab Bvﬁiaetl seruScElﬁd: e DRy m aach dhrlipiretelddn lthelr three-

rm e a S uences na no nat ur
T o s KV e B R RSB T s DR L PR rom
ﬂuwmhmﬁ$amshth&pemnuhﬂ@mmﬂThgmnﬂEﬁghsmWQndm@hb@mylCDR3

| . .

Qgﬂ% %‘9& }%%Salrt%ﬂzlrgflm toEtIaﬁpro?J 1216[@% %)?ﬁ](_ig'rg 1sgpcgﬂ&?%§8&%( 8f|)_tﬁe
pfphpdies @@Q%d@géﬂ;m lmﬂnél@a lagd thegeforpspravide pdisherjobject of the

inReesled to i nclude DNA nol ecul es and RNA nol ecul es. A
nucl ei ¢ acid nol ecul e may be single-stranded or

The terms "hypervariable region" or "antigen-binding portion of an antibody" when
used herein refer to the amino acid residues of an antibody which are responsible for
antigen-binding. The hypervariable region comprises amino acid residues from the
"complementarity determining regions" or "CDRs". "Framework" or "FR" regions are
those variable domain regions other than the hypervariable region residues as herein
defined. Therefore, the light and heavy chains of an antibody comprise from N- to C-
terminus the domains FR1, CDRI, FR2, CDR2, FR3, CDR3, and FR4. Especially, CDR3
of the heavy chain is the region which contributes most to antigen binding. CDR and FR
regions are determined according to the standard definition of Kabat et al., Sequences of
Proteins of Immunological Interest, Sth Ed. Public Health Service, National Institutes of
Health, Bethesda, MD. (1991)) and/or those residues from a "hypervariable loop".

The term "binding to IGF-IR" as used herein means the binding of the antibody to

IGF-IR in an in vitro assay, preferably in a binding assay in which the antibody is bound
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doubl e- stranded, but preferably is double-stranded
DNA. The "constant donai ns" are not involved directly

WO obitnsdng the antibody to an antigen but ar ePCTIERI00BE52569

in the effector functions (ADCE, conpl ement binding,
and CDC) . The constant domain “of an antibody according

a ngFacé %&Fﬂﬁlhﬂl{é Jf ?GPfI tlme%sggdt%%rfaw&%é&? ﬁgijoz?lgflce (SPR).

donai ns- havi ng these c aracteristics are descrl
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Aty s
@ggﬁfﬁ%{§ g&LortEléenaﬁ-}nw ofet%ft %]é‘lldln g 1R/g?fﬁxgg§)yé 9293 Ea gr-?g co%stant for

(hEA8D)iabidbob2é.anEkadypires the mtﬂiwmntlgetﬁﬂﬁlpl&) l\@S( dssbaiation

g%ﬂﬁ%nﬁgggﬁg?ég%is Thg? %odlile% Eh%n QO H{e 1I1 é’nftl%ﬁ show a Kp of 107'°

ns>ar e the Const
Nhei lessdi es obt ai nabl e fromthe hybr| dona cell lines
deposited with DSMZ for this invention. The constant
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d option rovi
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I(\}BMGBJIEtdIQg? IRI (was @b, Sucke gn @ssapi& dasckibghin E;haipme 7. In such

s pin PR o %ﬁﬁ%?e??dh@ﬁ“ﬁ R R i 8 ents thereot
bhaid® thi I(&lFrIRsrwndﬂdl ay ¢lek &ﬂurfaefcd)ﬂ spidi tnmb)lr ndlsr(g gt II‘IE29) is measured
@ﬁhh@toa%’i ax@‘ﬁleﬁl'&eeaélﬁgl e tJt'fkﬁls%‘?ﬁPé a‘ﬁ%bei R 'Ié v%lu'é’s’QPtﬂe

t an avy C ave sane er al SthC ure
AHEPodigs RepsHBR fo BsrpYanies fq*rothﬁ bmdarrmtgﬁf I o) IGFeld it HgF-1IR are
itd\ﬁ affe %ﬂm%daﬁ@ra%dﬂ% 1@9(%%\4 esh, bnl@&lﬁ B 6%@1@@% I to IGF-IR

ee a regl ons co enent a
GEINE J?R/CE s I & Yi‘ﬂ? S“re‘#ﬁ‘é anif%ﬁﬁ?gﬁé‘F%e Yol ‘&Fﬁ&f at least three

mdlepstndanbmS:tseedrnmm Soretei(sovalen @ dytbe GDBRStheByofeor m
| oops connecting the b-sheet structure. The CDRs in

eac hT{f@%}rﬂ ﬂ{}ﬁlﬁlﬁﬁk ?hé lﬂnalﬂg oF I(tilh'i Sﬁ&j 1B ﬁ‘fﬂoqﬁ#l IR” ats Igsed herein

structure MQ gl ons and formt ?
iferhta ﬁélt@%thﬁ Pomﬂnnmflo ﬂ@lﬁleﬁlﬂgﬁ‘l{ arHeFalhte YT pragentgd on the
§drfa%e off A§28 PATOCAYTH88Y dinddtdelld il r&h ify Qﬁfd"as%lﬁlﬁgh PhRans an

ay rticularly inportant role in bi ndi ng
ﬁ?:ﬁé(‘f?lf‘?e 1 YMA5IPWE y of the anti bodies accor ding to

the invention and therefore provide a further object
of t ke tenvi€wiiifaiant” as used herein denotes a pharmaceutically acceptable

surfactant. In the formulation of the invention, the amount of surfactant is described a
percentage expressed in weight/volume. The most commonly used weight/volume unit is
mg/mL. Suitable pharmaceutically acceptable surfactants comprise but are not limited to
polyethylen-sorbitan-fatty acid esters, polyethylene-polypropylene glycols,
polyoxyethylene-stearates and sodium dodecyl sulphates. Preferred polyethylen-sorbitan-
are polyethylen(20)-sorbitan-esters (synonym to polysorbate 20, sold under the
trademark Tween 20™) and polyoxyethylen(20)sorbitanmonooleat (synonym to
polysorbate 80 sold under the trademark Tween 80™). Preferred polyethylene-
polypropylene glycols are those sold under the names Pluronic®F68 or Poloxamer 188™
Preferred polyoxyethylene-stearates are those sold under the trademark Myrj™ Preferred
Polyoxyethylene monolauryl ether are those sold under the trademark Brij™ When
polyethylen-sorbitan-polyethylen(20)-sorbitan-esters (Tween 20™) and

polyoxyethylen(20)sorbitanmonooleat (Tween 80™) are used they are generally used in



10

15

20

25

30

The ternms "hypervariabl e region” or "antigen-binding
portion of an anti body" when used herein refer to the

wa@eionaiesd d resi dues of an anti body whi ch are PCT/EP2007/052569

responsi bl e for antigen-bindin The hypervari abl e
regi on conprises anmno acid reS|dues fromthe

g@?@nlémbégﬂrdy@%%arﬁéﬁﬂ % efe?a% &Saboﬁ{ 0. oééﬁq%baut 0.1% and still

are ose varra
pieffiras aba i &0 1h terpbole O Ry e/ vear i abI e region resi dues
as herein defined. Therefore, the |ight and heavy

chai Mge RfmaBufBt’abashd HepIPUbs&ed 4 ﬂ’fﬁrﬁi‘acéu‘ﬁc@ﬁfcﬁ@ Mﬂe buffer.

\%élffé’gqo I @1306‘@6%41@@%@1%%% Ceﬁlgflﬁfﬁ?slg aqu:}gotrl%ﬁtﬁto histidine-

tmﬁfem citeng-bi ferts g5 ceinstt - bubfe dnide g bbiiferd hind) ph &SpRatarta fiefR.
f)le rpelasnu%fe% c;%%‘k)% Q}Lrhe %tldani? c&r %lxugreg Sf ]E Iﬂ? %1?1%9% C{ﬁ{ﬂ' hiséc)ifline

n I'titon o ces O
hydmﬂdbm@fr wilh isofrnéeistgenSehd B, adﬂlwbmﬁm VAdBan &puSer g base known in

m%taho 'TﬁE aﬁd\%ﬁieﬁ’d&?&i }ﬁgtld’ﬁé‘hﬁﬁ’ers gﬁtgtéﬁ‘éqﬁy ué\é@ dip ad gl%%)l)lt of about

hose residues from a y ervariab

@@Mﬁo %h%aﬂ%m% preferaphyofaboyisni Myky Aoyt ﬁ%ﬁ% atl% gtill more
pﬂemiamg oﬂi‘t}oﬁﬂﬂ g% M1 mslyenu@ntnﬁom%e Bu il uséd, \thd ﬁIQ will be adjusted
refera SS
S s sgeb et Pl b A OuF 5 oyt 65 and
ﬂﬂhmﬁﬁfdﬂbeSmﬁmace Plasnnn Resonance (SPR). Bi nding
nmeans a binding affinity (KD) of 10 8 Mor |ess,

pr ef ?ﬁ@%&ﬁ’l “#@E&[ﬁm% tlAths asj\ﬂsegh&gi(npn%n{)%s% ﬂéﬁe&@éﬁﬂg Qcceptable

i nvest i gat e ! core assay ar na | 0sSens
ABONIgHY HEPTHS- Is\m@m agerrtsargpfed hp pyovige atnﬁéotenﬁé@rrmgulatson An

fefoniedrhvlatibg 1stlﬁfuﬁf501kl%g{1(ﬂ AdcBn GRAGH Fm b 9lidk 06, e% ‘alyophilized
g)ssocalon of the from.the antibody/ anti

enojega sl iaR BpYRg S&‘E’:‘ﬁé‘?r&ﬁﬂj as Sgma (SR](’J‘)“Q‘él)%“tr}11 which
it Ifrecoam;tar@n diicsasgphgsiobiiegalt eoltfien amivpbicrd sshuew ﬁutmems‘otonicity

?%gilsl Cﬁmp%se }Juts are nﬁp @rln?[ 4 gqbso%%Lh fﬂ(o;:ld% &%tassmg: chlor OA & élucose

so I'n an I'és acco
glycarine andvaencéroponetih &oimthie kgrqupocvf angnerecidy rsegars@d @Bithbinations

Jthréré?‘)@ I@&t%ﬁ‘ﬁ’:lt§ enpé zﬂg g&ﬂtregf dsgﬂ: il z{ fotdr aﬁllouflpofl a@%u! w to about

tunor cel ch an assay I's described in

W Edeh an assay, the anount of radlolabeled IGF | or

|G~ 11 or I1G-1R binding fragnents thereof bound to

t he ThFtehiR mqmd'r d@dseﬂthefehle is¢dnhaanokitls eedotrbimatio &dcbading to

d d h
S KT B
about 8 °

The term “lyophilized” as used herein in connection with the formulation
according to the invention denotes a formulation which is dried by freezing the
formulation and subsequently subliming the ice from the frozen content by any freeze-
drying methods known in the art, for example commercially available freeze-drying

devices.

The term “amino acid” as used herein denotes an amino acid in an amount of
about 1 to about 100 mg/mL comprising but not limited to arginine, glycine, ornithine,
lysine, histidine, glutamic acid, asparagic acid, isoleucine, leucine, alanine, phenylalanine,

tyrosine, tryptophane, methionine, serine, proline.



anti bodi es according to the invention for the binding

of IG~-1 and I1G~11 to IGF-IR are no nore than 2 nM
w@aoa7ths3y ati o of the 1 C50 val ues for bindi ng BET/EP2007/052569

IG=-1/1G-11 to IG-IRis aboutg 1:3 to 3:1. 1C50

val ues are neasured as average or nedi an val ues of at

| eas e '

val und e B PR e IR TR el AR Pl suzar used

inhan zbnmhtmg apdut2GmM tambomtdﬁOIth Suitadfe JuRirsggmpsigeibut are not

! 09 A |

TSEEH T LR R b ek O AT Bliche eytatoss, fructose

subbmcefipfose/ERGO(ATIOE NN Blelucasmrine Gt alled Mrglmine™),

Hikd: Qaftiz@ind AARARInd gy eans an 1CS0 val ue of 2 nM or

ac

rmrsur ant" as used herein denot es a
phar maceutical |y acceptable surfactant. In th
f or mlinaterBn sigbiliggie refapdm Phamaceyicalliaqepptable S@blfhfléfétlﬂﬁﬁ‘{for

banfAs i RRtinAtcR 6 ﬁﬁ%@&@ds%arsﬁgﬁ@ fls dAcRIddh tt}{é/mo%rg‘ectlons as
The nost comonly used weight/volune unit is

/.
weil @Saqﬂr@nﬁwﬂlwawab ceatlpgerbiEbeplasrisansnl pay kﬁlﬁta@d molecular

GOIIRT ds3@ olMtin MEarpot limted to
pol'yet hyl en-sor b| tan- fatty aC| d esters,

Bg: ﬁf}@%l egl‘gg %{Hggﬁé} zfgse @g(&f:%dﬁ?ﬂazoaa%e@ya[ble antioxidant,
sul pR? ﬁ%ﬁtw{ Cﬁb%g% r%g IaI? g%‘ﬁée 11%]3 28{1 l%lgt%pfora% IGF-1R formulation

pol ye er's
pohpsonpat e 20, sold under the tradenark Tween 20(tm)

d 0 1R | eat t
ol yo o A LR R BTN B ER 2 Tamen B0(t ).
Pr ef eabcmﬂ Opﬁ)@ﬂyteamyitéﬁlequcﬂtjqastamylsmfactgitym s are those
sol d % tghgoun[algﬁ Olflra%nrf%l(r) F68 or Pol oxamner

188(t erre yoxye yl ene-stearates are those
sol-d atruj[&ﬂofhﬂmmﬁdkiemhmktwrj (tm. Preferred

Pol yoxyet hyl ene nonol auryl ether are those sold under

the trademark Brij(tnm). Wen

pol yEhdforanisgion taicd:c&dm;gcbd) ytetihydngio( 20¢fesbhiongmisesdbens 0.001 to

) xyet hyl en( 20) sor bi t annonool eat
ébloﬁg% é%% ﬁ% ongrs%rfgcc% "they are generally used inan
anmount of about 0.001 to about 1% preferably of about
0.005 to about 0.1% and still preferably about 0.01%

t o abouter@ir0@¥eddimehéie tfemmoldtbuf deeordigstoube thviaetiai ¢pmprises:
denotes a pharnaceutically acceptable buffer. Suitable
phar nelzautlite abéut 186 creghmddivddufdtetRconpri se but are

not_ | hlmutt %Q)Otj ® EBO?Itt iOQjS%%Pgtflgz{s?’one surfactant, and
- about 1 to about 100 mM of a buffer,
- atapH of about 5.0 to about 7.0.

The formulation according to the invention can be in a liquid form, in a lyophilized

form or in a liquid form reconstituted from a lyophilized form.

In a certain embodiment the formulation according to the invention is a lyophilized
formulation. The lyophilized formulation according to the invention has the advantage of
an improved stability with regard to the formation of particulates and aggregates of
higher molecular weight that is usually difficult to be achieved with liquid formulations at

the same concentration of the described anti-IGF-1R human monoclonal antibody.



citrate-buffers, succinate-buffers, acetate-buffers
and phosphate-buffers. Preferred buffers conprise

wah 2007816364 ne or mi xtures of L-histidine with PCI/EP2007/052569
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L-hi stidine hydrochloride wthg sotonicity agents and
pH adj ustnment with an acid or a base known in the art.

The ?R@%?&%ﬁtnoﬁ%éjor{j‘fnggg fﬂ&ﬁ nﬁﬂlto%%g@ ng&lnglgﬂﬁ{gﬁlbwntravenous

used I n an anount To] '
prvek srbsblapefs (abo gt amy afer paraiyaladnsoisHMiamaesns such aphgse

REGHEIARE Yh &fm RBOGal 29 MM | ndependently from the
buffer used, the pHw Il be adjusted at a val ue

corrp S bout t o about 0 and preferably about, .
o P B auftens  dicnihPn <5t GBPFPBOURE B Toore presicty
h@hm ift ia8 @triin€ bf gboag s nid to aBowtSSA niMdr Suiitablicnnbeisity agents can be

Fel?e%geiaaﬁ:oerﬁ"ﬂllecé‘ {el ‘fs%%% %l? Loe iy I%%EIPOI? d% éf\IXCﬂgﬁ&g%Ssium chloride, sugars

oniclt arecuse
¢onpiiding glgcpseﬁgiyqesmmmo a‘plds,rmkiavpn@matlgn!% thgedod. or
liquid reconstituted froma solid form e.g. a

| yopithé foz @6l 10 h 15f aftdn d@mh an fursith ebmPRsd @i ABint dd€amount of
sane tonicit ome other solution with which it is

s ar s ta %wtaSQO PHYs PG S eyacan Botelretedrroam ghea gigup consisting

bt Qa8 sidBharddé Ak L dgl§&tsé’ hh &inloYe, ASROES L18EBL BRcOW, sorbose,
are not limted to sodium chloride, potassium

EHIIHISE gBuCOFIM IS s - @qhykgé}CPWénlaﬁcgahiﬁW%Wﬁdﬁ@mmwwd and

&hﬁblgﬁ@&fgtﬁ&e@fﬂ no acids, sugars and conbi nations
t ereof Isotonl city agents are generally used |n a

ut 350
PPl e tagh o7 B il < ARORY kamPips Mie idore B e
1;od>1bm}g?gmﬂleacscammxngntsoagcgﬂni M(E::Glumﬂndlf,lmése&aaves e.g., m-
or at | | | a a e at u
TR0 Pet iyt et RO o Ro P sl Phigigh thigmersal
y&ﬁthﬁﬁ%dﬁ1drmecarérb%@hhﬁe g hg}dﬂotzﬁprbggnm@éw&&mne

according to the invention denhotes a fornulation which
sudfotho i yéadh YiyB-Eycbetekinimn, ﬁlr(éycﬂcmremninapolqethylmglym equBBGI3900, 3350,

limng the ice fromt froz ont ent

el ot Rima SR Bt R Al PoiRis ot g arin (BSA)
ORI i atdohy ], @wadrbBbihan b, erzRit6ll Yo hcetard sasS(e.g. sodium acetate),
magnesiumchloride, calciumchloride, tromethamine, EDTA, (e.g. Na-EDTA).

The formulation of the invention can further comprise one or more stabilizers as
defined hereinabove and ingredients also known in the art as “lyoprotectants” such as

sugars, sugar alcohols, amino acids and dextrans as known in the art.

In a certain embodiment, the formulation of the invention comprises the following
formulations, either in the liquid, lyophilized or liquid reconstituted from lyophilized

forms:

- about 1 to about 150 mg/mL huMab IGF-1R,
- 0.01% Tween 20 w/v,

- 20 mM L-histidine,

- 140 mM Na(Cl,

- atpH 6.0.
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The term "am no aci d* as used herein denotes an anm no
acid in an anmount of about 1 to about 100 ng/nL

wa@ewpnissng but not [imted to arginine, glyciPEI/EP2007/052569

ornithine, lysine, histidine, glutamc acid, asparagic
acid, isoleucine, |eucine, alanine, phenylal anine,

tyr O‘fhé‘ﬁﬂmhia)ﬁ%h%%@gﬁﬁt éTthitf& als® RohpEisesth O Fd1RG Tg]s;)eciﬁc

term"sugar” as use erein notes a pharnaceuti ca
tcoeptt@bbe sugar used in an anopunt of about 25 nmMto
about 500 mM Suitabl e sugars conprise but are not

| pailepdl haMdbalt#l pse, saccharose, |actose, gl ucose,
mannose, naltose, gal actose, fructose, sorbose,

r abi forpeswortgtampsanm ne, N-Met hyl gl ucosami ne (so-cal |l ed
"Megl um ne"), gal actosam ne and neuram nic acid. The

t 20 mM $tlaktidinger” refers to pharnmaceutically
acceptabl e stabilizers, like for exanple but not
HidgimMdNad, ami no aci ds and sugars as described in the
above sections as well as commercially avail able
c§tdtb@&dxt ri ns and dextrans of any kind and nol ecul ar
wei ght as known in the art. The term "anti oxi dant”
denotes a pharnaceutically acceptabl e antioxi dant. As
fenti oned above, in an aspect, the invention relates
to an |G~ IR formulation conprising: - about 1 to
about , 1 / b IG- IR about 0.001 to about 1%
b??ggthgggggﬁtﬂgﬂgfactant, and - about 1 to about 100
m0d%e plpuffaer20,at a pH of about 5.0 to about 7.0. The
fg IEEL%n.according to the invention preferably

c @%ﬂ% éyng%%t 0.001 to about 1% of at |east one
siudad daCl, In a certain enbodi nent the fornul ation
gqgﬁiging to the invention conprises: - about 1 to

abidiif ©P50 g/ mihuMab I GE- IR about 0.005 to about
0.05 % of at |east one surfactant, and about 1 to
&bout 100 mM of a buffer,

- 25 mg/mL huMab IGF-1R,
- 0.05% polysorbate 20,

- 20 mM L-histidine,

- 140 mM NaCl,

- at pH 6.0.

or

- 10 mg/mL huMab IGF- 1R,
- 0.01% polysorbate 20,

- 20 mM L-histidine,

- 140 mM NaCl,

- at pH 6.0.

or

- 10 mg/mL huMab IGF- 1R,
- 0.03% polysorbate 20,
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- at a pH of about 5.0 to about 7.0. The formul ation
according to the invention can be in a liquid form in

wa@2doyopissd i zed formor in a liquid formreconseCT/EPEA7/052569

froma |lyophilized form In a certain enbodi nent the
formul ati on according to the invention is a
| | rmul ati on. The |yophilized fornul ation
a%ggﬁ%##éﬁg%ﬂfhe i nvention has the advantage of an
i it oMeda6t.ability with regard to the formation of
pag; gy ates and aggregates of higher nolecul ar wei ght

I'Ss'usually difficult to be achieved with liquid
fornul ati ons at the sane concentration of the
descri bed anti-1GF- | R human nonocl onal anti body. The
fornulation according to the invention can be

st aLREbAGE it r avenous (i.v.), subcutaneous

) or any other parental administration means such
a@oﬁﬁﬁgéWRﬂEMMﬂln t he pharnmaceutical art. The
f of L iQfuied, the invention can further conprise one
or nore Isotonicity agents in an anmount of about 5 mM
t ¥hmdlNa@E0 mM Suitable isotonicity agents can be
s%g%? t@ed fromthe group consisting of sodiumchloride

), potassiumchloride, sugars conprising glucose,
glycerln am no acids, and conbi nations thereof. The
por mul ation of the invention can further conprise a
sugar in an anmount of about 25 mMto about 500 nv
Soi$ frah e haNERNESFCAY be sel ected fromthe group
consisting of trehal ose, saccharose, |actose, glucose,
mehAdd &-hipidingse, gal act ose, fructose, sorbose,
I afd PG, 9l ucosami ne, N-Met hyl gl ucosani ne,
gal act osam’'ne, neuraninic acid and conbi nations
t fttédd: The fornul ation of the invention can further
conprise one or nore of the follow ng ingredients:
ghti oxi dants, ascorbic acid, d utathion
preservatives, e.g., ncresol, phenol, benzyl al cohol,
net hyl par aben, prapyl paraben, chl orbutanol,
t%?%ﬂ%?%&lhh@éﬁgrIﬁoniunnhloride, cycl odextrine, e.g.
hydio s0fake 2(0- cycl odextrine, sul fobutyl ethyl -
b-cycl odextrin, b-Cyclodextrin, polyethylenglycole,
o2 mMEdISEHeE. 3350, 4000, 6000, al bumi ne, human serum

abipamvn trblidiNe.dilpRyatBes serum al bumi n (BSA),
-atpH 5.5.

or

- 25 mg/mL huMab IGF-1R,

- 20 mM L-histidine,

- 250 mM trehalose dihydrate,
- at pH 6.0.

or

- 25 mg/mL huMab IGF-1R,
- 0.01% polysorbate 20,
- 20 mM L-histidine,
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pol yhydri c al cohol, glycerol, ethanol, mannitol,
salts, acetate salts (e.g. sodium acetate),

woregnasizanthl ori de, cal ci unchl ori de, tronet hanPC@EEP2007/052569

EDTA, (e.g. Na-EDTA). The for ation of the invention
can further conprise one or nmor'e stabilizers as

d?&hﬂﬁﬂm' 18 Y&eand ingredients also known in the
as yoprotectants" such as sugars, sugar

aam@ﬁéKb am no acids and dextrans as known in the
art. In a certain enbodinment, the fornulation of the
bpvention conprises the fO||OMAng formul ati ons, either
In the liquid, I'yophilized or liquid reconsti t ut ed
fromlyophilized forms: - about 1 to about 150

ng? moMABMaBAGE R, - 0. 01% Tween 20 w v, 20 nM

Lohha i Hifgiine, 140 MM Nad, - at pH 6.0. The
fornul ation according to the invention al so conpri ses

t B2 mM (rellesg dhpeledtei ¢ f ormul ations: - 25 ng/ mLhuMab

IgﬁS%Ehl“ﬁ%&pg@polysorbate 20, - 20 nM L-histidine,
at pH 6.0. or - 25 ng/nLhuMab 1 G-I R

-a@MGQ@apolysorbate 20, - 20 nM L-histidine, - 140 nM
NaCl, - at pH 6.0.

or

- 25 mg/mL huMab IGF-1R,
- 20 mM L-histidine,

- 60 mM trehalose dihydrate,
- 0.01% polysorbate 20,

- at pH 6.0.

or

- 25 mg/mL huMab IGF-1R,

- 20 mM Succinate,

- 250 mM trehalose dihydrate,
- 0.01% polysorbate 20,
-atpH 5.5.

or

- 25 mg/mL huMab IGF-1R,
- 20 mM L-histidine,

- 60 mM trehalose dihydrate,
- 0.01% polysorbate 20,

- at pH 6.0.

In a preferred embodiment of the formulation according to the invention, the
formulation is in a lyophilized form and comprises after reconstitution with the

appropriate amount of water for injection:



or - 25 nmg/nmL huMab 1G~ IR - 0.05% pol ysorbate 20, -
20 MM L-histidine, - 140 MM NaCl, - at pH6.0. or - 10

worgoniiidsevab 1 G--1 R, - 0.01% pol ysorbate 20, -PRODEPIN7/052569

10

15

L-histidine, - 140 MM NaCl, - at pH 6.0. or - 10 ng/nL
huvab 1 G--1R, - 0.03% pol ysorbate 20,- 20 ni M

h%?h@&%%gﬁ/{a&—l(}%m MO.’\ISS%; p;)I 3gofg|a?éoéo?r - 2(1)Or nM
LORI Btiodysnehate 20140 rnM NaCl, - at pH 6.0. or - 25

Y AR MR | R

- 250 mM trehalose dihydrate,

-atpH 5.5.

This formulation shows a good stability upon storage for approx 6 months at 2-8°C
and 25°C with high molecular weight species less than 1.5% and without the formation of
visible and sub-visible particles. Shaking and multiple freezing-thawing steps were
applied to the liquid formulation to simulate physical stress conditions that potentially
occur during manufacturing, e.g., by pressure filtration and filling, lyophilization and
finish operations. This formulation was found to be stable after one week shaking at 5°C
and 25°C. Formation of visible and sub-visible particles could not be detected and no
significant increase in the fraction of high molecular weight species indicating the

formation of soluble aggregates was observed.

High molecular weight species after shaking and freeze-thawing

initial 1 w shaking (5°C) 1 w shaking (25°C) freeze-thawing

EXAMPLES

Liquid and lyophilized drug product formulations for intravenous administration

according to the invention were developed as follows:
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- 20 rnML-histidine, - 140 rn M NaCd, - at pH 5.5. or
- 25 ng/ mthuMab G~ IR, - 0.01% pol ysorbate 20, - 20

wo pdrh1d3sst i di ne, - 250 rnM trehal ose di hydr at BCT/EPAD7/052569

pH 5.5. or - 25 ny/ nLhuMab IGFI R - 20 rnM
L- hi stidine, - 250 rnM trehal ose di hydrate - at pH

6 0 - 25 mg/ nL | bat
-or20 rnMm Eghls??é(\uéugﬁggogzo’f id fo 9 ie 9 ysor ate

d h t .

0 WGl 1 ingtas” wﬁﬁ@.&%i@ﬁﬁﬁgaﬁﬁwducuon buffer

Chp@ﬁ% PO M diidvidire badfer witBtapPtdx6.50 mM NaCl ) were dialysed against large

volumes of water and of the respective buffer salt systems for the final formulation (see

table with the exact composition of the formulations). If necessary, protein
concentration was increased by filtration using commercially available centrifugal filter
devices) prior to dialysis and then adjusted to the desired protein concentration by
dilution with dialysis buffer. Sugars and salt for stabilizing the protein and for tonicity
adjustment were added to the dialysis buffer as required. Surfactant was added to the
formulations after dialysis as 2 to 40-fold stock solutions. Alternatively, buffer exchange
and concentration was performed using a commercially available tangential flow
filtration device, e.g., AKTA CF (GE Healthcare) with a Sartorius Hydrosart membrane
(30°000Da molecular weight cut-off). Ingredients such as sugars, salts or surfactants were
added after the buffer exchange by using appropriate quantities of concentrated stock
solutions. All formulations were sterile filtered through 0.22 pm low protein binding
filters and aseptically aliquoted into sterile 6 mL glass vials closed with Teflon-coated
rubber stoppers and alucrimp caps. These formulations were stored at different
temperatures for different intervals of time and removed for analysis at the timepoints
indicated in the individual paragraphs by 1) UV spectrophotometry, 2) Size Exclusion
Chromatography (SEC) and 3) light obscuration to determine the turbidity of the
solution. Further, analysis for visible particles was performed for each sample using a
Seidenader V90-T instrument. Occurrence of subvisible particles was assessed by a HIAC

Royco device.

Preparation of lvophilized formulations

Solutions of 25 mg/mL huMab IGF- 1R were prepared as described above for liquid
formulations. All formulations were sterile filtered through 0.22 pm low protein binding
filters and aseptically aliquoted into sterile glass vials. The vials were partly closed with
Teflon-coated rubber stoppers suitable for the use in lyphilization processes and
transferred to the drying chamber of the lyophilizer. Any lyophilization method known in
the art is intended to be within the scope of the invention. For example, the lyophilization
process used for this study included the cooling of the formulation from room
temperature to approx 5°C (pre-cooling) followed by a freezing at -40°C (Freeze ) at a
ramping rate of about 1°C/min to 5°C/min. The first drying step can be applied at a
ramping rate of 0.3 to 0.5°C / min from -40°C to -30°C and then hold at -30°C for at least
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or - 25 ng/nmL huMab G- IR - 20 mML-histidine, - 60
nmM trehal ose di hydrate, - 0.01% pol ysorbate 20, - at

W@kh0G133Dr - 25 ng/ nL huMab I G- 1R, - 20 nM SCTEPRDB)52569

- 250 mM trehal ose di hydrate, 0. 01% pol ysor bate 20,
- at pH5.5. or - 25rrg/nLhul\/E150|GFlR - 20 nM

b Sk by
!E‘)% FJ))/@II(S) : Eat K 'nkber EPesHIYE Bf_ﬁgﬁ}%}? 57? r‘%g gb}é{jr"eo?fe rezﬁ} seeaorpd n@%/d/?g sterg) can take
place He rhmpmg ratei G- latcd)o}"Gl/ mgintfoons RED°Criv @G anl halhet 25°C for at

E?&'B‘ﬂo%}é ﬁg c'hﬁm'b@r @'ﬁésympe?ﬁ' aloh&teﬂ) to%brﬂl'f‘&g lﬁ% Kt%f" %?

reconstituti e ‘appropriate anoun
fm{mﬂatfoes whnghewtre dned ushing thg/detdnibié byoplafizatiyn pro@esgebdgere found to

{?81%% Zlyé?/l dck rec,%%s{]ﬂuwoh t%lueét Egﬂ)cﬂﬁK 5 m%? q_‘ygbljl\ﬂrzatron was

reha ose
carried out in a LyoStar 11 Freeze dryer (FTS Systems, Stone Ridge, NY, USA and Usifroid

Orion, Maurepas, France). All lyophilized cakes in this study had a residual water content
of approximately 0.1 to 5.0% as determined by Karl-Fischer method. The lyophilized vials
were stored at different temperatures for different intervals of time. The lyophilized
formulations were reconstituted with the respective volume of water for injection (WFI)
prior to analysis by 1) UV sprectrophotometry, 2) determination of the reconstitution
time, 3) Size Exclusion Chromatography (SEC) and 4) light obscuration to determine the
turbidity of the solution. Further, analysis for visible particles was performed for each
sample using a Seidenader V90-T instrument (Seidenader, Marktschwaben, Germany).

Occurrence of subvisible particles was assessed by a HIAC Royco device.

Size Exclusion Chromatography (SEC) was performed to detect soluble high
molecular weight species (aggregates) and low molecular weight hydrolysis products in

the formulations. The method used a Merck Hitachi 7000 HPLC instrument or a Waters

Alliance 2795 with UV detector (detection wavelength A(280 nm) Both instruments were
equipped with a TSK G3000 SWXL column; the method used 0.2M K,HPO,/ 0.25M
KCL, pH 7.0 as mobile phase. Flow rate was 0.5 mL/min (isocratic), run time 30 min at
25°C column temperature. The UV spectroscopy for the determination of the protein
concentration was performed after diluting the samples to 0.5 mg/mL antibody
concentration on an Uvikon 932 (Kontron Instruments) at a wavelength of 278 nm and
on a Varian Cary Bio UV spectrophotometer at 280 nm respectively. For the
determination of the turbidity, light obscuration was measured in FTU (turbidity units)

using a HACH 2100AN turbidimeter at room temperature.
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ByidhhlafbeCtian H@ﬂﬂlf@lmﬁlh@ﬁ With tHeadonffd sEiRMI2568m o/eh10huMab IGF- 1R,

o AKTATE RiTE 2L RRANEI Y 6% B0 hok S g s art

Protein

Timepoint concentration e gfl’(élceiglsﬂ(%z;’veight Tﬁlrtﬁjggy
initial 24.42 0.85 10.1
4 weeks 21.57 1.02 10.5
8 weeks 25.0 1.36 10.6
12 weeks 2397 1.51 10.2

Formulation D is a liquid formulation with the composition 10 mg/mL huMab IGF-1R,
20 mM L-histidine, 140 mM NaCl, 0.01% polysorbate 20, at pH 6.0

. . Protein High molecular weight Turbidity
Timepoint concentration species (%) in FTU
initial 9.87 0.63 442
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a chanber pressure of about 50 to 80 mforr. huMab | G-

IR fornmul ati ons which were dried using the described
Foyoprption Gtis @ hqpd demseagonveite thoemepasgion 10 mg/mL huMab IGF-1R,
20 mM L-histidine, 140 mM NaCl, at pH 5.5.
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Timepoint conlzre(t)lttig:ion et gfl)(élceiglsﬂ(%‘z;&]eight Tillllrtl:)'ifd'[i}y
initial 24.7 0.8 49
4 weeks 24.6 1.0 39
8 weeks n.d. n.d. n.d.
12 weeks 24.8 0.8 6.1

Formulation H is a liquid formulation with the composition 25 mg/mL huMab IGF-1R,
20 mM L-histidine, 250 mM trehalose dihydrate, 0.01% polysorbate 20, at pH 5.5

Timepoint Protein High molecular weight | Turbidity |




have conveniently quick reconstitution tinmes of about
< 5 mn. Lyophilization was carried out in a LyoStar
wo booFnesze- dryer (FTS Systens, Stone Ri dge, NYPCT/BERR0aTIC52569
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Excl usi on Chromat ography (SEC) and 4) |ight

obscuration to determne the turbidity of the

solution. Further, analysis for visible particles

Femyrten! perliaextioragigps Widi thg campesideh /L Hab IGF- IR,

D&M Ui dif SeFd aiMdehalobbdik yEafenalgne.oGer many) .

Cccurrence of subvisible particles was assessed by a

Hl AC Royco device. Size Exclusion Chromatography (SEC)

was perfornmed to detect sol uble high nol ecul ar wei ght

speci es (aggregates) and | ow nol ecul ar wei ght

5 hyanohysi $isprigdutiosmuhtiphevithgheadmpoonen 2 e/ mbﬂlhb’tab IGF-1R,
[ n

%?qug%c}g%ﬁé%d\?\? aﬁhtreﬁgletge e{ﬂﬁ%’)(?a{(edgpfe%;ﬁ% (ﬁ}fs Omat e en 80

| (280 nnm) Both instrunments were equi pped with a TSK

G3000 SWKL col um; the nethod used 0.2M K2ZHPO4 / 0. 25M

KCL, pH 7.0 as nobile phase. Flowrate was 0.5 niL/mn

(D

Ftblfimﬂﬁﬁ@ﬂ K)is a fi@ﬂdtfd)lﬁiﬁll&ﬁbﬂmﬂh e sﬂﬂhlﬂljﬁng/ mL huMab IGF-1R,
r ctr C t r nat
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diluting the sanples to 0.5 rrg/rrL antlbody
10 concentration on an Wikon 932 (Kontron | nstrunents)
at a wavelength of 278 nmand on a Varian Cary Bio W

BHSIREANPEOTRS 8 fcﬁc%mﬁa%ﬁmrmﬁ e&%ﬁiﬁoyﬁbﬂ 25 [8Ymi NRiMab IGF-1R,

eSS nw&nz%?%#a ekl 00 nehra - SO A

turbi di meter at room tenperature. Conpositions of
[iquid huMAb | G~ IR drug product formulations
according to this invention and stability data after 3

Pp ?tiéﬁ i i@gqiqﬁId fﬁrlﬁgﬁtlglg é&{i@ﬂl AL l:c%@p &I*Oﬁﬂ_éﬁqﬁlégﬁi‘ ﬂkyab IGF-1R,

15 R(RmM succinate, 250 mM trehalose dlhydrate 0.01% polysorbate 20,atpH 5.5

Timepoint conlzre(t)lttig:ion et gfl)(élceiglsﬂ(%‘z;&]eight Tillllrtl:)'ifd'[i}y
initial 26.13 1.49 7.06
4 weeks 27.93 146 7.25
8 weeks 26.59 1.62 8.20
12 weeks 26.89 1.62 7.10




20 mM L-histidine, 140 nM NaCl, 0.01% pol ysorbate 20,
at pH 6.0. Fornmulation Bis aliquid fornulation with

wWo b@7aosposi tion 25 ng/ nk huMab | GF-1 R, 20 mM PCT/EP2007/052569
L- hi stidine, 140 mM NaC, O. 03% pol ysorbate 20, at pH
6.0. Formulation Cis a liquid %orrrul ation with the
conposition 25 /L huMab 1 GF-I R, 20 nM L- hi stidi ne,
CampatiNaePt ly@[ﬂgg%dﬁml\%b LGEtIR Qrog perdysHiemylations according to

10

15

[ BREAEh AR dot A ey SOHE8 LR 8ICL St i e,
140 nM NaCl, O. 01% pol ysorbate 20, at pH

6.0Formul ation E is a liquid forrmulation with the

conmposition 10 ng/ nL huMab | G~

IR, 20 nM L-hi sti di ne,

Ee@nuiidinlSl is a (0 BMzgbioysottiah evidOthe admppsiGoiD of the reconstituted

AL ey R 1R R PR i Ry ko AV Rbploge dbyarace
9907 malysadate 29, 9510)516& ysorbate 20, at pH 6.0
Formulation Gis a liquid formilation th the
conmQ bﬁll on 10 e huNBibieh @FlechR wdt frM LTirbiltti di nfe,
140 SPNEMAEOS | For nigpee{%On H i s a P& d
for nihhltlﬂtl on W|th214rme con'posnlm'v 25 g huwlvab

R, 20TV L= tTdime, 250 v tTeh |ose4chyura e,
ﬂn'zltaynnnl\/cﬁrhntp 0, at pl—l'—'s ormilation | 1's a
| i qélwéekf or mul ati &93wi t h |t he cohfosi ti on 25 rgFnihuMab
| GFidwReks20 M L- bimt i di ne, 2501.3M trehal ose «hihydr at e,
at—pH 6 0 FormutattonJ3—1s a tigqurd—fornutatitomrwth

the conposition 25 ng/ . huMab | G-
250 mM trehal ose di hydrat e,

E&'rﬂlﬂ@tﬁ&ﬁbﬁs a@ BilizedHfoBm 1466 h Rdthathe @m

L- hi sti di ne,

IR 20 MM

0.01%
$iSoof the Wédd

nstituted

R APy RGP IR T P Bk S apareas 001 %

polsHbgpeolysopblah.e 20, at pH 6.0 Fornulation L is a
liquid fornulation with the conposition 25 ng/ nm huMab
| Gz I R 20 M LpRiad | di nenigib@oledMai wgdhal oseTabiaydr at g,
0. A18%PRBY ysbr batent@0on at| pH Ge@s For mul at i onnMVs a

T QU T or mulati ofy;Wi th [The Coggposi T1 o 25 ng/nL huMab
F—R M-sueei-hate—250+Mt+ehalpse—di-hydrate

0. Oi‘%e%bl ysor bat &30, at| pH 5.%8onposi ti ons

| yophidks zed| huMARLTIIG-- | R drug @8soduct for nmuls8i ons
accprdiag tp thi §432nvent| on angystabil ty daf@a aftef 3
nent hc storage at 2-80C lFor nru! atl oh—N S a !ynphl [ 7ed

formulation with the conposition of the reconstituted

Formulation P is a lyophilized formulation with the composition of the reconstituted
solution of 25 mg/mL huMab IGF-1R, 20 mM succinate, 250 mM trehalose dihydrate,
0.01% polysorbate 20, at pH 5.5

Timpoin | i i molsuke i T Tt
initial 269 1.45 7.17
4 weeks 27.71 1.55 7.44
8 weeks 26.59 143 7.13
12 weeks 26.89 1.36 7.07




solution of 25 ng/nmLhuMab IGF-I R, 20 nmM L- hi stidi ne,

60 mM trehal ose di hydrate, 0.01% pol ysorbate 20, at pH
wW®2®7foBul ation Ois a |yophilized fornmul ati oPCTIEPI07/052569

the conposition of the reconstgd uted sol ution of 25

rTg/nLhuMab | GF-1R, 20 nmM L- hi sti di ne 60 mM sucr ose,

F %%Lﬁﬁﬁ? Q% 3% hiﬁ; h%‘?cli %%ﬁlupdt}_lh 9tvﬁe co lﬁglh E%q‘h%tr%‘msmuted

$Q=l’¢m@ﬁ Funganlsloy Meb HaF-dR, 26mid Leohibtie 25@3@1-M Rieh@losadihydrate,

@g@%lﬁ%gma@@ gj\ft,ftlrSejwal ose di hydrate, 0.01%
poI ysorbate 20 pH 5 5FOHTLI| ation Qis a

FyophitTzedyfor O Wi 51& COIRPS Ui oAl The
r edor®Pint ut gd OR GM%EIW df 25 ‘91%&3 I G:ml?lﬁjty 20 MMV

e P H Ao y b f\ N1 0L
I_ IIIDLIUIIIC LJU %f{lllcl al UST éllyul al

pol y&§ilhat e pH 5|50 ai mk>21. A f rrml aﬁéon
comélwpm ng: | - ab@&ﬁS 1 tq aboutlZ250 ng/ pLhuMaadl G- | R,
- aRQul 0. 0PI tomgout 19 of ‘af3J east pne sufgactan ,

of HowE 5. J to %ﬁb?&ut 7.10. 2. }I’ﬁge formJI atlo4 i
according to claim1, which conprises about 0.001 to
about 1% of at |east one surfactant. 3. The
formul ati on according to claiml1, whichis in aliquid
form in a lyophilized formor in a liquid form
reconstituted froma lyophilized form 4. The
formul ati on according to any one of claim1l or 3,

whi ch can be adm nistered by intravenous (i.v.) or
subcut aneous (s.c.) or any other parental

adm nistration. 5. The formul ation according to any
one of clainms 1 to 4, which further conprises one or
nore isotonicity agents in an amount of about 5 mMto
about 350 mM 6. The fornul ation according to claimb5,
wherein the isotonicity agents are selected fromthe
group consisting of sodiumchloride (NaC ), potassium
chl oride, sugars
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conprising glucose, glycerin, amno acids, and
conbi nations thereof. 7. The fornmulation according to

waey7onms3df clains 1 to 6 which further conpriBEFER2007/052569

sugar in an anmount of about 25, M to about 500 mM 8.
The formul ation according to c%a|n17 wherein the
sugars are sel ected fromthegygroup consisting

trehal ose, saccharose, Iactose——glucose mannose,
mal t ose, gal actose, fructose, sorbose, raffinose,

gl ucosaMRauIMNoYRbAYGhycosam ne (" Megl um ne"),
gal actosam ne, neuramnic acid. 9. The fornul ation

acccﬁ‘ibéwfr}btot@oahw(ﬁﬁé/%ﬁﬁh%mbﬁ@F'llRt o 8, which further

CONMRLLSEGOPINS BbulTDh &f hﬂga(sﬁgh@ﬂirﬁct%ﬁ{ ggyed fromthe
grou con3|st|n%Xbpr@arnaceutlcal y ‘accept abl e:

ant-iaggidhiptaboug f lufeer, @ ut at hi on,

pr esa?ﬁgﬂtéfva%éutfgﬁt@%otu'tgl@l ar, mcresol, phenol,
benzyl al cohol , et hyl par aben, propylparaben

Chl 03 biteaBRhulafib AROABe tob&ﬁﬁﬁi K@RIHETR REE Sut 0.001 to about 1%
clodextr|ne in partlc ar hydroxypropyl-

JESRNESUFIATRNL. sul f obut yl et hyl - b- cycl odextrin,
b Cyclodextrln pol yet hyl engl ycol e, in particular PFXJ
30003 "Bﬁ:lff@];mleﬂl@@@l adcofii®to c&dtibumvﬂﬁch ibi&lfmﬁ@@id%imﬁh a lyophilized
fN I OT 1 i fornq(%\e/corr]l% StuTed 1 om a Q n]fz(eg p0| yhydri c
al'c % P §P cerol, ano %]% s, acetate
salts in partlcular sodlun1acetate nagne5|unchlor|de
cal ci-GireHbonilaion aqcorrin hiternyene BETAIM il pr gawhiclk gambe administered

fg?m%m;élou% Q:.v TBEsubef IAHERLSI(08) BE&HRASN &h%a&&tﬁ%nﬁﬁ@tré&fon

aims 1 to 9, wherein it conprises: - a out

0
aboﬁ%ﬂ%ﬁf?&?ﬁllaﬁ%amrdi%twywo claingy 1 mf ff&tﬁérménprises
ﬁﬁwﬂmmakn@noﬁcﬁ@agmngnmﬁaanmnOlEﬂmmtShﬂwnsammn®59nmm
wherein it is: - 25 nmg/ mLhuMab 1G--IR, - 0.01%

pol yé.ofh%%ﬁnglgﬁon according to claim 5, wherein the isotonicity agents are selected
from the group consisting of sodium chloride (NaCl), potassium chloride, sugars

comprising glucose, glycerin, amino acids, and combinations thereof.

7. The formulation according to any one of claims 1 to 6 which further comprises a

sugar in an amount of about 25 mM to about 500 mM.

8. The formulation according to claim 7, wherein the sugars are selected from the
group consisting trehalose, saccharose, lactose, glucose, mannose, maltose, galactose,
fructose, sorbose, raffinose, glucosamine, N-Methylglucosamine (“Meglumine”),

galactosamine, neuraminic acid.

9. The formulation according to any one of claims 1 to §, which further comprises
one or more ingredients selected from the group consisting of pharmaceutically
acceptable: antioxidants, ascorbic acid, Glutathion, preservatives, in particular, m-cresol,
phenol, benzylalcohol, methylparaben, propylparaben, chlorbutanol, thimersal,

benzalkoniumchloride, cyclodextrine, in particlar hydroxypropyl-B-cyclodextrine,

sulfobutylethyl-B-cyclodextrin, B-Cyclodextrin, polyethylenglycole, in particular PEG
3000, 3350, 4000 or 6000, albumine, Humanes Serum Albumin (HSA), bovines serum
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- 20 MM L-histidine, -140 MM NaCl, - at pH 6.0; or -
25 nmg/ mLhuMab I GF- 1R, - 0.03% pol ysorbate 20, - 20 mM
wa 2007416369 ne, - 140 mM NaCl, - at pH 6.0; or -PQBEP2007/052569
ng/ mLthuMab 1 G~ 1R, - O. 05% poly%';orbate 20, - 20 nivi
L- hi stidine, - 140 nmM Nad , pH 6.0; or-

@&1{%{?% 1!)@1};:{1%6 alcoﬁ/i)ﬁé g&Q Xt%gﬁ(?l’a_}tng %IQOI saltg%fgla&{]salts in

rgiathuilb h GEoh R mag@s@mmidywﬂduandﬂgode tropgethamine, EDTA,
) ﬂﬁrﬁ&hﬂj NgepTAl40 1M Nadl

10. The formulation according to any one of claims 1 to 9, wherein it comprises:
- about 1 to about 150 mg/mL huMab IGF-1R,
- 0.01% Tween 20 w/v,
- 20 mM L-histidine,
- 140 mM NaCl,
- at pH 6.0.

11. The formulation according to any one of claims 1 to 9, wherein it is:

- 25 mg/mL huMab IGF-1R,
- 0.01% polysorbate 20,

- 20 mM L-histidine,

-140 mM NaCl,

- at pH 6.0;

or

- 25 mg/mL huMab IGF-1R,
- 0.03% polysorbate 20,

- 20 mM L-histidine,

- 140 mM NaCl,

- at pH 6.0;

or

- 25 mg/mL huMab IGF-1R,
- 0.05% polysorbate 20,

- 20 mM L-histidine,

- 140 mM NaCl,

- at pH 6.0;

or
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- at pH6.0; or - 10 ng/nmLhuMab IGF-I R, - 0.05%
pol ysorbate 20, - 20 mML-histidine, - 140 nM Nad , -

wa@toopthd39; or - 25 ng/ nmihuMab 1 G- 1R, - 20 nm\WCT/EP2007/052569

L-histidine, - 140 MM NaCl, - & pH 5.5, or - 25
ng/ mLthuMab 1 G- 1R, - 0.01% pol ysorbate 20, - 20 nmM

£ b e Bt PR Ve | G-I R - 20" ni M Lo hi i1 d e,
2801%ipdlyspetaed Yse di hydrate, - at pH 6.0;. or - 25
UQéH?i\H@fﬁQidiﬁ" R, - 0.01% pol ysorbate 20,

- 140 mM NaCl,

- at pH 6.0;

or

- 10 mg/mL huMab IGF- 1R,
- 0.03% polysorbate 20,

- 20 mM L-histidine,

- 140 mM NaCl,

- at pH 6.0;

or

- 10 mg/mL huMab IGF- 1R,
- 0.05% polysorbate 20,

- 20 mM L-histidine,

- 140 mM NaCl,

- at pH 6.0;

or

- 25 mg/mL huMab IGF-1R,
- 20 mM L-histidine,

- 140 mM NaCl,

- at pH 5.5;

or

- 25 mg/mL huMab IGF-1R,

- 0.01% polysorbate 20,

- 20 mM L-histidine,

- 250 mM trehalose dihydrate,
- at pH 5.5;

or
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- 20 mM L-histidine, - 250 nMtrehal ose di hydrate, -
at pH6.0; or - 25 ng/nmLhuMab 1G--1R, - 20 nM
wa 2007416364 ne, - 250 nM trehal ose di hydrate, - BCODBEP007/052569
pol ysorbate 20, - at pH 6.0; 05y - 25 nmg/ m_LhuMab
|GF-IR, - 20 nM L-histidine, -“60 nM trehal ose

pol ysorbate 20, - at pH 6.0; or -
2%?%%@1}:%3%%%%; 20 nM Succinate, - 250 mM
t%h@ﬂéslest@ﬂlmdrate - 0.01% pol ysorbate 20, - at pH
b 1G-1R - 20 ni ML-histidine, -
tre}?ﬁ %g%/ﬂglddl ydrate, - 0.01% pol ysorbate 20,
—atpH60

or

- 25 mg/mL huMab IGF-1R,

- 0.01% polysorbate 20,

- 20 mM L-histidine,

- 250 mM trehalose dihydrate,
- at pH 6.0;

or

- 25 mg/mL huMab IGF-1R,

- 20 mM L-histidine,

- 250 mM trehalose dihydrate,
- 0.05% polysorbate 20,

- at pH 6.0;

or

- 25 mg/mL huMab IGF-1R,
- 20 mM L-histidine,

- 60 mM trehalose dihydrate,
- 0.01% polysorbate 20,

- at pH 6.0;

or

- 25 mg/mL huMab IGF-1R,

- 20 mM Succinate,

- 250 mM trehalose dihydrate,
- 0.01% polysorbate 20,

- at pH 5.5;

or



- at pH 6.0. 12. Use of a fornulation according to any

one of clains 1 to 11for the preparation of a
worea7aazent useful for treating di seases nodul Bt EEP197/052569

the 1GF-1R receptor. 13. The usg according to claim

12, wherein the disease is selécted fromthe group

ol A R e (NSOLO) “and pr oSt at &
c2dhoed L-igidiThe i nvention as described herei nabove.
- 60 mM trehalose dihydrate,

- 0.01% polysorbate 20,

- at pH 6.0.

12. Use of a formulation according to any one of claims 1 to 11 for the preparation

of a medicament useful for treating diseases modulated by the IGF-IR receptor.

13. The use according to claim 12, wherein the disease is selected from the group
consisting of breast cancer, colorectal cancer, non-small cell lung cancer (NSCLC) and

prostate cancer.

14. The invention as described hereinabove.

ki



