WD 2011/ 080209PCT/ EP2010/ 070625 NOVEL ANTI BODY FORMULATI ON The present
invention relates to a pharmaceutical formulation of an anti body agai nst

Epi der malwGnrowmtdsoféact or Receptor (anti-EG-R anti body), acpmre@ss7doos t he
preparation of said formulati on and uses of the fornul ation. In a first
aspect, the invention relates to a pharmaceutical fornulation conprising: 5
1 to 200 ng/ M of an IgGclass anti-EGR antibody; 1 to 100 nM of a
buffering agent; 0.001 to 1% (wv) of a surfactant; 1 to 500 mM of at | east
one stabilizer; at a pHin the range of from4.0 to 7.0. 10 The fornul ati on
according to the invention may be provided in liquid form |yophilized form
or inliquid formreconstituted froma |lyophilized form Unless otherw se
defined in the foll ow ng, i nerally used in the
art. The term"1gG cl ass %ﬁﬁ@@gﬁfﬁd@iﬁ@sﬁﬁ%@ﬁ herei n, includes

anti bodi es of the immnoglobulin G (19§ class of inmunoglobulins, which
target the human epidernal growth 15 fact or recept or (EGFR), al so known as

HER- 1 dheprespntiinyeytiopirelptes o ypharmpgguticd fgraulatiorge s llegfésaagal@vﬁgéiﬂf

Guioa3 S BRERM 5306 BRSBTS BN BBR EHRER
QUMb Jand ascswlthe smulatiom.al | y- occurring i sofornms and vari ants thereof.

Exenpl ary 1gG class anti-EG-R anti bodi es useful in the fornulation

accordi.n o the esent .20 j nventi n i nclu cet XI mab/ | MC- C225 ( Er bi t uxO,
Gocor uBd st s TSRS ionge &0 h R m S e L R SO 1 505 )

pani 4 unugah) A%mﬁadl\g@&meﬁa E@?ﬁ%ﬁ@&% in Yang et al., Cancer Res 59,
1236-1243 (19 Yang et al., Critical Reviews in Oncol ogy/ Hemat ol ogy 38,
17-23 (lztngP)fIﬂ\/Imfm’wffzunabgdmiRB (TheraCi nD, described in Mateo et al.

| nunot ol.g )97); Cronbet-Ranos et al., Int J Cancer 101,
567-57@%382)/‘39@839% ads%%aégﬂ Expert 25 Opin Biol Ther 9, 1199-1206
(2009) )1, to mBY W et Eh@oﬁagggﬂl(zgescri bed in Bier et al., Cancer | mmunol

| munot her 46, 167-173 (1998), Kim Curr Qpin Mol Ther 6, 96-103 (2004)),
and Wt 20t ds0R0gPATIEPI® BF0625 - 2- zal ut unumab/ 2F8 (descri bed in

Bl eeker et al., J Immunol 173, 4699-4707 (2004), Lanmmerts van Bueren, PNAS
105;4 6 0 in
the§ ortar 2 ERRey e b hER S ch AR AR i FIT AAL LARALES 1

2006/ 082 hdwid douan Woo29DB LA Fré863lyophidzahforme content of which 5 is

i ncorporated herein by reference, and include anti bodies which are
characteri zed in. t t he chi |c ant i bodi es havi n t he .bi ndi n

cpoctt e Sherink ORhcd o TS i 6y T R AL ALY EHE I (B bt o
functions are enhanced by altered glycosylation. Preferred anti bodies are
char act@kita@d ToG-¢18a tanti IYFIE @Rfiidds e, RtuséERetinOMelutés Mibodies of the, three,
four, five, or six) conplenentarity determ ning region (CDR) of the rat

| CR62 ammum@alpbulm d1gfaralaptof romypogleininss which Grrastithehurosn eradaraihgioy tht
ear SoRREGLY Frk TR RERS! 5Tal or iR (PR ARG EOIRLIZ o @
sequence der] roma ero ogous polypep

" speci f(i 284 ySwistRONMABERYOT §BOAHSS] sdcﬁndtmgaratcesh@ﬁﬁumeaisd@)e%%h@noanﬂ; PO62GES;t |y
involved in the interaction wlththe ant@g@L eci |cal[é>é preferred
2%9e P

ant i bod? ¥82edRpHF%e QP4Y LA QLK éﬁ@é? QEUREPERYYMR%E group

consi stdgigv I _ EQ I D NGO 4, SEQ 15
ID NO 5 tQ %% a§§glla9 éﬂy %@Mg %gﬁﬁnﬁ%érg No 9, SEQ ID NO 10,
SEQIDNOll SEQIDN012 and SEQ I D NGO 13; (b) aheavy chai n CDR2
sequen&ecemlaeyigﬁl-ctasmmtaE@f&qmtlbodlss wieifuign dfe: foSEQatidh MNCpilng B piosddD: 15,

"D b e R ke B Ay T e (B TR %%PEM O 5 hs BC R | D
O 26, IGEQ, |0 180 BT19560 b8 ABEQR D A8 @2 0cRABSEY 43 Q. 30; and

(c) the heavy chain sequence SEQ | 31. Preferred antibodies

furtherC 4s@; 133y 1243 (|185Pﬁ) ¥hed of abDRuitigd Rsaieos i SlnselogrHorwieloge3gr oup

Ceauendd S P ey yRnaty RRGRg e doed PS5

IVbre pWQfSir(IIQW)a@tdrbmJKaSnoareeaphﬁfﬁ@ﬁlﬁfet 264 56M-378q2002heBolsRBESS, Bipdreast
hree CDRs of | CR62 anti b or variants or truncated forns

the%Seomem%hTmeha ]alt99t]é7:9§t(29()r9é) Wmabﬁl\@&ép@@ (Aessrigd i Biqngeal flgncaa; d

domai n " eysRl FAFLEERe R 12217 1 EREAOE Cun D M PR PRI GE S

NG 31, and 30 b) in the light chain variable domain a CDRL of SEQ I D NGO 33,
a CDR2 of SEQ ID NGO 34, and a CDR3 of SEQ ID NGO 35. WO

2011/ 080209PCT/ EP2010/ 070625 -3- Ot her preferred anti bodi es conprise the
heavy chal n var| abI e dOITB.I n of the rat ICR62 anti body according to SEQ ID
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30 Specifically, preferred antibodi es have an i ncreased proportion of
non-fucosyl at ed ol i gosaccharides in the Fc region as conpared to

non- gl ycogoghnasomd anti bodi es. Preferably, the percent age/rpR010/070625
non-fucosyl ated ol i gosaccharides is at |east 20% nore preferably at |east
50, at WD 2011/ 080209PCT/ EP2010/ 070628--4- | east 70% nost preferably at
| east 75% The non-fucosyl ated ol i gosacchari des nay be of the hybrid or

conpl exalypeum&ly/Bfe(deediratin Bedk&sct ARY] RhrBGnd1aV8, 459914707 200240, [Rhanetd vaan of
bi sected oli gosacchari des in the Fc region. Preferably, the percentage of

bi sect &teE FydackBapl sl i4{(2080)-Fc regi on of the 5 antibody is at |east
50% nore preferably, at |east 60% at |east 70% at |east 80% or at | east

90% a K i . - I i¢des.
Parti cgjlqgjrgﬂé/& %)%'@egfg%%gﬂ %ﬁ??ba(lglglﬁéege%%\?gﬁ%aﬁlﬁfen%?%éée gfgﬂgg%otl%g%&%f%&gi sect ed,
non- f ucoeytian ed dekirged ac SHALDAEO81T Stand WO 2088i00763THe dniisseatngnhf of which
non-fucosyl ated ol i gosacchari des nma e elther hybrid or co ex

Soc 1 e OrSse e R LR A STl R R M o cctBfackBRd Fspat they

pr ef er gl yhidiridhndiRARE hdPKy tHOFiRJRE @ﬁ&ﬁﬁ&ﬂﬁofaﬁe e aRhodetAl afEb&I TR 2! v
at least 30% nore preferably at |east 35%of the oligosacchari'des in the
Fc regitlet thefir effestaarundbiody argreahdicsé by elicredghcoudgopl at ed. The term

"gl ycoengi neered", as used herein, includes any manipul ati on of the

gl ycos I ttern o I [ F e [ nant._pr i

ol yport PaisCTpRIobEs B AL B iy BEF i o lab TR 408 81 B o
engi nedivieng ) dohplghareasyldatetaningaeRion§CPRYof theael ICRERntibed W @t BFaganet | c

manj pul ati ons of the ol igosaccharide synthesis pathways to achieve altered
gl ytbsyr Supgiediong thespfr@ntsitag atderss hisaspesifcit wdetermpiaingd esigygstipiesaidb PR,

gl ycoengqi i L I . eel.|: i ronment on
o1 ooy A PSRy kIEQAEERE FobEEhaclodih ROLBTIBOSY FHHrElY, & oq

gl ycosyktermnsigercaslec ais tnioant thosaresideal that aseidinecaly imbdlerdeid the interaction with the

gl ucosanm.nyl transferase_and/ or. fucosyltransferase activity. 20 The rel ative
anount aa‘rlg%bﬁp?%ﬁffilyr BeGareg aibedics LIS 3? S 5@@%5@@%@6 selected

car bohygnah erdifp"datittieSof SEQITBONOUC &Ee) ANKIORS, TRY ID NG 3P8803DI NG 4GKRENAC
residue, relfated to all glycostructures identified in an NG ycosi dase F

t r ekt edDp¥ Ot SEQSIAhY 06, IEQVAD DO TGEQED N© & SEQdD M9, &l B3 N&Y: 80, HEEHID
characteri.zed in that .t he gengi,nee t o have increased

o 1 ect OO IR NP ST 4B BH TR ) SRR AR A s S P RS e
" ef f ectopsuponkiviied bPBEQ ESNESE Skey B NO: I £ISHEID NG: e SERID N 28EQ ID
activities attributable to the Fc regl)l%gNga nati ve sequence Fc region or

am no AP d8sBHARNOUGr PERIDAO 85 &> aRE IBLY(: 2 PSEQLHANIG)23, t5H&

i ncrea ffeetar ' ' . My 0 Qi d Fc-
o a; o NarruraR IO SR RRG ST NGla L 3R NS IR,

cel 2l and SEQOIDXICE3(;ind ADEEY heaviy vhdie TRB snjfutie@EQEp @8Nt Preftded] ar
phagocytasis (ADCP), increased cytokine 30 secretion, |ncreased o

i mune-2aaPRsliesdurBer corudisar{el ylshtisheaed Ry seveneseislasted Semp thegerewh sansisting

i ncrea | el Rkl 1 Sy | 1§l :

macr opiagEe M N B I IRNG 33, ) i Eflih EDRACHEARELEE) NN 4 nd

pol ymorphba lightehaind@DR3 sequeaceBSQ@ADANOSSt si gnal i ng i nduci ng apopt osi s,

i ncreased crosslinking of target-bound anti bodies, increased dendritic cel

WO 2011/080209PCT/ EP2Q10/ 070625, - 5- uration, or ipncrease C

o1t OISR bR cper Qeapiareb bR LR gt REGREE SR e cased
bi Nz ngCRE2 anfoddChi WorlahRBr HREEREPlormbBRtcdTehte MY M 1dBChedpREidiyndi ng to
FcyRI'1la. The nost preferred 1gG class anti-EG-R anti body useful in the

f or nul aetcominingissiddenigr said CARS. nvention is characterized in that it
conprises the heavy chain variable domain of SEQID NO 38 5 and the |ight
chain i et ?E& D NG 39, is humani zed, and conprises the
human \égé%épé(;fﬁg%ﬁ coﬁcsh{tg%% é‘Jgei on g ganma-1, as set forth in SEQ I D NG 40.
Thi s an) ihthdW\eis dhainmediableutohfaR62 CDRGlo fed Q) 1IEGHKR 1 nADDR 2huf-SBCRA2 N@ G4, and
anti - EGEFR.mAb _nay or not be gl ycoengi neered as descri bed above, to have
an i nc@éalg%aoﬁﬁgé&m@’%@ﬁn on-fucosyl ated ol i gosaccharides in the Fc

' CUPN 1 FRTRAF ki B BEOE LRS! b 3D G £EDRMLHIR) AINGIOLI £
usef ul b?n t reﬁ%?ormljrf atrl{éons accorgi%ng toﬂ?(%e inven’t‘i@on are pr ?gra(E?y

pr oduced’BR3 p€SBRHIDNEMt35reans, e.g. by those described in WD 2006/ 082515
and WO 2008/ 017963. Such nethods are widely known in the art and conprise
protein expression in prokaryotic or eukaryotic cells wth subsequent

i sol ation of the antibody pol ypeptide and usually purification to 15 a
pharmaceutically acceptable purity. For the protein expression, nucleic

aci ds encoding light and heavy chains or fragments thereof are inserted
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WO 2011/ 080209PCT/ EP2010/ 070625 -7- include, but are not |limted to,

pol yoxyet hyl en-sorbitan fatty acid esters (Tween), polyoxyethyl ene al kyl
et hers ( Bwvoj2p11/@bioyl phenyl pol yoxyet hyl ene et hers (Trit omCKEP2010/070625

pol yoxyet hyl ene- pol yoxypr opyl ene copol yners (Pol oxaner, Pluronic), and
sodi um dodecyl sul phate (SDS). Preferréd pol yoxyethyl ene-sorbitan fatty
acid esters are polysorbate 20 5 (pol yoxyet hyl ene sorbitan nonol aureate,

sol d urtagr grbRrrtd astesnalids cowpERe AOhMvyaddiPalriisRr ddaiaen 8Othe palIYRYY @htiyddsne
sorbitan nmonool eate, sold under the trademark Tween 80Tnm). Preferred

pol yet HyFaaBE e SER b)Y Octfe ok aatianaicscodr and issiemysneipelsprptide Haur hshres

Pl ur oni : . o) I . ers
are tnoiaera 3ol BRTEmol o gkl et L F LRI G R AR B Skl

al kyl phecytipglty SEQENIDe3E oet hatiant afcecofpdrd aumhemutibepdlypapeidane Triton X, 10
nost_preferred is p-tert-octyl phenoxy pol yet hoxyet hano sol d_under the

t r adenafRrerreleEed seROTisy Complss te Il%varoglatneva@ebéﬁ%@w %fléﬁ@ Haﬁ\&oﬁgw% Hbat e
80 (Tweeh SEIMarBibR d3e6n of Y 1B gog@Neral |y used at a concentration range
of about” 0.001 to about 1% preferably of about 0.01 to about 0.1% and
more preferably of about 0.02%to about 0.05% In the formulation of the

i nvent iPoeferrehentdodse ata primagred or.trhere puefermed, Anmangedlegodised as a

per centage, expressed in 15 wei ght/vol w V). .The term 'stabilizer” as
Coed nef SRimRGE 0T dyarrut B AR IR L b ol Bl S kOB P e s
t he acthiyifn PRAERRGAI tegins (HYRSHARIYmIAD At @rredihgesffRymihmbh a8mbwerR BRAL cal
and/ or Ehysi cal degradation during manufacturi n%é storage and applcation.
St all | i(FR#)s A wenanired isutibagdyecontrises substetially typicelharyaesiablerdoneinge ighich

pol yol ) npit el i { . I arabitol,
P opyl ST ST SIRAM AELEiRINRE R b Renp BT Rl HERS (DR

hydr oxyeprrogppid iBthosyef Ottaxhurmaregntibody, and all or substantially all of the FRs correspond
sulfobut¥letg¥1-13-cyclodextrine,lS-cycIodextrine, pol yet hyl engl ycol s, e.qg.
PEG 30060 thosgef shuman prttodpod huperizebeiiibody B Yy may @mmiskahlead Rt um n

(HSA) , L r ! ]’ﬁ%) I ogi: Lor | ) nesi um
chlori Sg?%{ggtl?%oi% %Hﬁ%%??%g@dé el af{ogir% g,hhgljag.gn%‘ﬁ' %ﬁﬁ*gﬁ@g?‘% go(riiﬁlaeo I ned. As
ments onedbdibr eignaboudunshaliibodye rafers dmatoentpgodg et h2bundergome hfimanzhtadn. on i n
an anoynt of about t o, about 500 mM preferably . in an unt of about 10
Lo aboltUmaHRN G BrorBeRT AR oo KIST i e sl e bt PB S  out
300 MMy, NbBY Srafth@IhO8Rirs héRhliméeNarifk §5haHs bABMubig 5Bt bgibdsaBedhdrhir ent
groups, can be present in the fornulation. The term "saccharide" "as used
her ei n chinedrisdesibadins Sbicgrhfing vely thadowhiges &g hdenadestibaly3 ¢ DRsrosabehar | de

is a mpnaneri.c carpohydrate ich,is not hydrol.ysabl.e by aci.ds, .in¢l uding
o i o (6o bl AnHRAND Rk R REetRAl RtiE R Bo e RRaT poudiil e
usuzj | Vranwdie rdsidde s . OthBRS thetbre EXFITRING for @étaMPOsRdAGAAS drdfiadinp G or

gl ucose, fructose, gglngact ose, nmannose WO 2011/ 080209P%:T/ EPZO%O/ 070625 - 8-
sor bos@ntibadydgactionsh krarsoiae onkyehe aen-himamsncgificiy-dstargeyag taigns §8DRs opa-

car boh e congl. St re.. ] j r i t
connec%eejﬁ \i?%elgg% ?/{é?)ss(lirgg%p Bﬁ(agglggﬁ?%@%%giﬁg%ﬁﬁ@)gl §0| n a #%ﬁ%vy&{éﬁggn. The
MONO e chasts@cctias, de(d) miahs lmitinfithe anirohdgasaet hatdbttedaasin dut tdodkirgd! or
different. %pendi ng.on the nunber of nono ric.i%écharide units the

ol i gos AR A gehunanglikg sectien by jeplaceragntpf sprdapedesidysd so forth saccharide. In
contrast to polysaccharides the nonosaccharides and oligosaccharides are
vat ey oLURLE, HRXAMBLESs Yefiftlih ERSBARNAHILRS ot IR t8dBe FUCER $Rentib PO RS a

| actose, mal tose and raffinose. Preferred saccharides are sucrose and

t r ehal dwmagiFcecgian.aMoxe rreferadlyo she) hunmodtcapy elfeanr cadtans regimrio de garmehabhose i s

avai |l abl e _as | ase di hydrate. Sacchrides.can be present in the

f or mul g?li%bﬁl $l%‘léjﬁal\z;§r6‘§nlfe'gl¥e aé%%ﬁ?y ﬁ?é%%‘glaﬁﬁ%%fs M preferably in an 10
anount of about 200 to about 300 mM nost preferably in an amount of about
240 mMprdibged gitiBod@RhB Bieh¢lydsngis@icd@raive atl enatEsligospdvharge aiichgald y
accept abl e organi c nol ecul e possessing an amino noiety |ocated at

a- posi thoke 1814 car boxyl i ¢ group. Exanples of amino acids include but are
ntsd | HLafcR, BALA NGB NCHIR anGhOLL Mopola AiSonlStd dhe, gl utamic
acid, asparagi’¢ acid, 1soleucine, leucine, ani ne, phenytalani ne,

t yr osi néigodacytpidphmrtae Foedgdioroas coepaidl te ephipdycopiigihdanel antibedi@siRrofeeubiyd the

enpl oyed is preferaply in each case .the L-for Basi ¢ am aci ds, such as
ar gi ni METCeRiagE PHRAH! CBI*YkItffg PI*%’,“%?‘%“%?%? arlgpf gb%nﬁpé?%rﬁ%aﬁﬁi’ Aelct 5 P B
their inorganic salts (advantageously in the formof the hydrochloric acid
salts, i.e. as amno acid hydrochlorides). Preferred am no acids are

ar gi ni ne hydrochl oride and nethionine. Methionine is preferably used at a
concentration of about 10 to about 25 mM nost preferably about 10 nM 20
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Wthin the stabilizers and tonicity agents there is a group of conpounds
whi ch can function in 20 both ways, i.e. they can at the sane tinme be a

st abi | i zewoand/moz00ni ci ty agent. Exanples thereof can becrampeaoiomethe group
of sugars, am no acids, polyols, cyclodextrines, polyethyleneglycols and
salts. An exanple for a sugar which carf-at the sanme tinme be a stabilizer
and a tonicity agent is trehalose. The fornul ations may al so contain

adj uvangsst %02 mas méf@ﬁﬁryva@ﬂéa‘ﬁ%S%V\ﬂietﬂdﬂgﬁJ@@?AMtéd ol@ivh@hiryded ndSHeagend s and
di spersing agents. Prevention of presence of m croorganisnms may be ensured
bot h bﬁlYEItléprPQfﬁlalﬂbSﬁ’epr ocedures, and by the inclusion of various

anti ba . ol ,

sor bi cqierl%f% ang)%td ﬁ:gtnlllafylﬁnsg) r ggg%cgﬁsg% ggﬁ{Oﬂg)zglrSg P%/E}{@gé@ﬁﬁgens 1g%nt of
about (Fc(ieglon cPraifam]l)ﬂy,Mpewan)age%féﬁzect\edibhg@acmﬂmsl 18 e¢hdoked regroa afotie | i Mt ed

t h b, hol |, hl t hyl
pr opy1 SBabedion b aats Kok obRae it g oy oy 0 xot RepliCudsel Fraldent
| nyent 198%. fd BoSkRbIPAALIROGL LS ihi RIMUIBHLMARER! | SINg: WO

2011/ 080209PCT/E 010/ 070625 -10- 1 to 200 ng/ an 1gGclass anti-EGFR
ant i bod’wtlcnlarky pro©rrad/patibodids b fean mgreamimrppcmlom mf bl@ecl%, (out-i)cosylated

surfact of .at st _one st 5 at in the.range
of 11 onoipettgrept phth sl ThF BReaRb By filo e Riesfirilis iy bR b AL

1 9G cl ag6ri@bt borli%%ﬁ Spatifioieky aﬁﬁmésse@@lpfe?erﬁefaqnwmtaédspﬂs%clﬁ@f ir8@rdoy t he
invention is in the range of 1 to 100 referably 10 to 75 ng/m,
nmost0 pragfeestal§ls mxge norﬁf@‘@blmﬁ klast 254p.trneig |paﬁrf¢r9b§raé1le@str o.j80tg peefprebhitat daaison
O Ere b DGR R B E RO pa{ S UL AR 0T oo
pr ef er atheteran fng@hgldbﬁ%’Hﬁé-u%dfﬁeﬁn, ifdludR aag @ia@i@ldmhfoﬂhe dyefsghadibhy a

sodi um acetate buffer. Particularly preferred is a L-histidine/HCL buffer
(i.e. DAftemiodpmatusalt orsuBieros eeombieh proteim ot weatds or & fisgment thsreafy agent

or ot or S5 S8 b LR e e p R BB LB AR, b O TR 57 5. o

to B0 mdmhﬁg peretie malipuldions 0Oths. ohgusaackmmlb eymthelsmep‘d:bh)daymmachlemmmdf act ant

conprl t he rimul ati on acc i nvent i n is a polys ate,
pr ef er 386%1 ‘bgrggié“toér%@n%FXRS?ﬂsﬁ(i tg‘g%e e§§) “ﬁ@%‘im%%% %‘PO&BWG%H}%% g

80. thd 5@0%%%&151&6%@ ‘éElfl @ﬁ&lfﬁﬁ?ne'n? oﬁ-gly@oﬁ@ﬁfbﬁnfnrﬁwl&rhrogl Qodddinkeerifhy 1 @
nore preferably O. to O. 0 (Wv), nost preferabl 5 to0.03 % In
yet an@taltneesukbmealmwcbgﬂye@ﬁybthnﬁbmss: actnetyatl aloekl,siquaealsezrabgllupwmmdmﬂf@w in
t he for rd| rr]ﬁ%'t? the invention is selected fromthe group of
sal ts, Cgfﬁ@ AP ERSr i de, saccharides, preferably trehal ose

di hyer 6lth@ r@lﬁtl%lzﬁﬁ&ﬁﬁ of AG fiRBky1Ac@ahdss b@p&ifﬁh@lﬂh@vpe@é@tdgbwcmsﬁmmor i de.
25 Preferably, the at |east one stabilizer is at a concentration of 120 to

300 mMstrpgtuges grckingr fieascantiohaving o bispetinkdr ki atiroducaeddeding! glycestactures
i nventi. S frl?lmr roup of salts,
saccharl(?eg]tﬁggﬁ%&gﬁ‘lcr}] Cé‘%‘lﬁagg Pﬁ%e%%drﬁe%t%{n S%&R?e% sﬁé% Ls eco?g%\ggabi lizer. V\D
2011/ 080209PCT/ EP2010/ 070625 -11- In a preferred enbodi nent, the first
st abi | iPzeferred aibodics (afbcaim dflﬁteictmizecﬂ inltAet thoy BHQ teivh g@mdeﬁgil&eﬁaelao heve

stabili.zer &I onipe is sent at ﬁ concen]to atl o of to 25 In a
par ti cUldrIsyd peqier 8@%@@6 riRgigased he rqcsptet PRmg R %%Vo aﬁﬁf‘gﬂw Fer

i nvent 'fQﬁbtﬁH”W 'u§é°d5h ﬁ%?&@{d d6sc lilél%gféﬁﬁat%ltﬁ(zltfeﬁ eha I%I%%M%%%EHE' .
sucrose, nost preferably sucrose, first stabilizer t hi oni ne
as a selat)mjsesluatnelficzeglonﬂihanmacachiaﬂequ@cesrammfFelreglbly) cftananglottyent r at i on of

bout 240 nd net hi ' f bl trat bout 10
a1 n A T el ansngs reBit o Srnat gl efthE BIRRTE B fefFebody
conpri seidted MR 1 Qi xadity A AR FcResddOankiBed y-ByRAl R Rellfarc yidtoRIBit v €d
anti body and conpri Ses a) in the heavy chain variable domain a CDR1L of

SEQ | D(NBCL)).anapred entilgEy depeiont &Lk ph@B@Y’@MA@fCPSE@HGEﬁeﬂ@MmGand b)
in e |I(éltht chaéan arlablce d nann lateca%FI{lJﬁ f %E JP N33, . A& 11of SEQ I D
NO 34 &Rd“A 8? BRIy g Mol i ERFaY PY D gePé’r sd enbodi nent
the | g@@tass bmding tEGafranilidoNK) @@lm?iﬂc&et@ed inding td ﬁfaﬁﬂd)bﬁzige@l’hna@@s%ﬂdl ng to
the invention is hu-1CR62 1gGl anti-EGFR mAb. 15 In certain enbodi nents,
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120 to 300 mM of at |east one stabilizer, selected fromtrehal ose

di hydrate, sucrose, and argi nine hydrochloride; optionally, 5 to 25 nmM of
met hi oni rwoasi1zssmeond stabilizer; at a pH of 5.5 0.3. PETIER2¢16107@2Dt her
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The invention further conprises the use of the fornulations according to
the invention for the 20 preparation of a nedicanment useful for treating
di seases,wpantiosodoar |y cell proliferation disorders, wheceRrP2EEHR®RS
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15 WV spectroscopy, used for determ nation of protein content, was
performed on a Perkin Elnmer X35 UV spectrophotoneter in a wavel ength range
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cyclodextrine, sulfobutylethyl-B-cyclodextrine, B-cyclodextrine, polyethylenglycols e.g. PEG

3000, PEG 3350, PEG 4000, PEG 6000, albumines, ¢.g. human serum albumin (HSA), bovine

serum albumin (BSA), salts, ¢.g. sodium chloride, magnesium chloride, calcium chloride,

chelators, e.g. EDTA as hereafter defined. As mentioned hereinabove, stabilizers can be present

25 in the formulation in an amount of about 1 to about 500 mM, preferably in an amount of about
10 to about 300 mM and more preferably in an amount of about 120 mM to about 300 mM.

More than one stabilizer, selected from the same or from different groups, can be present in the

formulation.

The term “saccharide” as used herein includes monosaccharides and oligosaccharides. A
30 monosaccharide is a monomeric carbohydrate which is not hydrolysable by acids, including
simple sugars and their derivatives, e.g. aminosugars. Saccharides are usually in their D

conformation. Examples of monosaccharides include glucose, fructose, galactose, mannose,
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sorbose, ribose, deoxyribose, neuraminic acid. An oligosaccharide is a carbohydrate consisting
of more than one monomeric saccharide unit connected via glycosidic bond(s) either branched or
in a linear chain. The monomeric saccharide units within an oligosaccharide can be identical or
different. Depending on the number of monomeric saccharide units the oligosaccharide is a di-,

5  tri-, tetra- penta- and so forth saccharide. In contrast to polysaccharides the monosaccharides and
oligosaccharides are water soluble. Examples of oligosaccharides include sucrose, trehalose,
lactose, maltose and raffinose. Preferred saccharides are sucrose and trehalose (i.e. a,0-D-
trehalose), most preferred is sucrose. Trehalose is available as trehalose dihydrate. Sacchrides
can be present in the formulation in an amount of about 100 to about 500 mM, preferably in an

10 amount of about 200 to about 300 mM, most preferably in an amount of about 240 mM.

The term “amino acid” as used herein denotes a pharmaceutically acceptable organic molecule
possessing an amino moiety located at a-position to a carboxylic group. Examples of amino
acids include but are not limited to arginine, glycine, ornithine, lysine, histidine, glutamic acid,
asparagic acid, isoleucine, leucine, alanine, phenylalanine, tyrosine, tryptophane, methionine,

15 serine, proline. The amino acid employed is preferably in each case the L-form. Basic amino
acids, such as arginine, histidine, or lysine, are preferably employed in the form of their
inorganic salts (advantageously in the form of the hydrochloric acid salts, i.c. as amino acid
hydrochlorides). Preferred amino acids are arginine hydrochloride and methionine. Methionine is
preferably used at a concentration of about 10 to about 25 mM, most preferably about 10 mM.

20  Arginine hydrochloride is preferably used at a concentration of about 100 to about 200 mM,

most preferably at a concentration of about 155 mM.

A subgroup within the stabilizers are lyoprotectants. The term “lyoprotectant” denotes
pharmaceutically acceptable excipients, which protect the labile active ingredient (e.g. a protein)
against destabilizing conditions during the lyophilisation process, subsequent storage and

25 reconstitution. Lyoprotectants comprise but are not limited to the group consisting of saccharides,
polyols (such as e.g. sugar alcohols) and amino acids. Preferred lyoprotectants can be selected
from the group consisting of saccharides such as sucrose, trehalose, lactose, glucose, mannose,
maltose, galactose, fructose, sorbose, raffinose, neuraminic acid, amino sugars such as
glucosamine, galactosamine, N-methylglucosamine (“Meglumine”), polyols such as mannitol

30 and sorbitol, and amino acids such as arginine and glycine or mixtures thereof. Lyoprotectants
are generally used in an amount of about 10 to 500mM, preferably in an amount of about 10 to

about 300 mM and more preferably in an amount of about 100 to about 300 mM.
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A subgroup within the stabilizers are antioxidants. The term “antioxidant” denotes
pharmaceutically acceptable excipients, which prevent oxidation of the active pharmaceutical
ingredient. Antioxidants comprise but are not limited to ascorbic acid, gluthathione, cysteine,
methionine, citric acid, EDTA. Antioxidants can be used in an amount of about 0.01 to about

5 100 mM, preferably in an amount of about 5 to about 50 mM and more preferably in an amount
of about 5 to about 25 mM.

The formulations according to the invention may also comprise one or more tonicity agents. The
term “tonicity agents” denotes pharmaceutically acceptable excipients used to modulate the
tonicity of the formulation. The formulation can be hypotonic, isotonic or hypertonic. Isotonicity

10 in general relates to the osmotic pressure of a solution, usually relative to that of human blood
serum (around 250-350 mOsmol/kg). The formulation according to the invention can be
hypotonic, isotonic or hypertonic but will preferably be isotonic. An isotonic formulation is
liquid or liquid reconstituted from a solid form, e.g. from a lyophilized form, and denotes a
solution having the same tonicity as some other solution with which it is compared, such as

15 physiologic salt solution and the blood serum. Suitable tonicity agents comprise but are not
limited to sodium chloride, potassium chloride, glycerine and any component from the group of
amino acids or sugars, in particular glucose. Tonicity agents are generally used in an amount of

about 5 mM to about 500 mM.

Within the stabilizers and tonicity agents there is a group of compounds which can function in
20 both ways, i.e. they can at the same time be a stabilizer and a tonicity agent. Examples thereof

can be found in the group of sugars, amino acids, polyols, cyclodextrines, polyethyleneglycols

and salts. An example for a sugar which can at the same time be a stabilizer and a tonicity agent

is trehalose.

The formulations may also contain adjuvants such as preservatives, wetting agents, emulsifying
25 agents and dispersing agents. Prevention of presence of microorganisms may be ensured both by
sterilization procedures, and by the inclusion of various antibacterial and antifungal agents, ¢.g.
paraben, chlorobutanol, phenol, sorbic acid, and the like. Preservatives are generally used in an
amount of about 0.001 to about 2% (w/v). Preservatives comprise but are not limited to ethanol,
benzyl alcohol, phenol, m-cresol, p-chlor-m-cresol, methyl or propyl parabens, benzalkonium

30 chloride.

In a first aspect the present invention relates to a pharmaceutical formulation comprising:
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1 to 200 mg/ml of an IgG-class anti-EGFR antibody;
1 to 100 mM of a buffering agent;

0.001 to 1% (w/v) of a surfactant;

1 to 500 mM of at least one stabilizer

at a pH in the range of from 4.0 to 7.0.

In a preferred embodiment, the concentration of the IgG-class anti-EGFR antibody comprised in
the formulation according to the invention is in the range of 1 to 100 mg/ml, preferably 10 to 75

mg/ml, most preferably 20 to 50 mg/ml. Particularly preferred is a concentration of 25 mg/ml.

In another preferred embodiment, the buffering agent comprised in the formulation according to
the invention is a histidine buffer, preferably a L-histidine/HCI buffer, or an acetate buffer,
preferably a sodium acetate buffer. Particularly preferred is a L-histidine/HCI buffer (i.e. L-
histidine as the buffering agent).

Preferably, the buffering agent is at a concentration of 10 to 50 mM, more preferably 15 to 30
mM, most preferably 20 mM.

Preferably, the buffering agent provides a pH of 5.0 to 6.0, more preferably 5.5 = 0.3.

In a preferred embodiment, the surfactant comprised in the formulation according to the
invention is a polysorbate, preferably polysorbate 20 or polysorbate 80, most preferably
polysorbate 80.

Preferably, the surfactant is at a concentration of 0.01 to 0.1%, more preferably 0.02 to 0.05%
(w/v), most preferably 0.02 to 0.03 %.

In yet another preferred embodiment, the at least one stabilizer comprised in the formulation
according to the invention is selected from the group of salts, preferably sodium chloride,
saccharides, preferably trehalose dihydrate or sucrose, and amino acids, preferably arginine

hydrochloride.
Preferably, the at least one stabilizer is at a concentration of 120 to 300 mM.

In a preferred embodiment, the formulation according to the invention comprises a first stabilizer
selected from the group of salts, saccharides and amino acids, and methionine as a second

stabilizer.
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In a particularly preferred embodiment, the formulation according to the invention comprises a
saccharide, preferably trehalose dihydrate or sucrose, most preferably sucrose, as a first stabilizer,

5 and methionine as a second stabilizer. The saccharide is preferably at a concentration of about

240 mM, and methionine is preferably at a concentration of about 10 mM.

In another preferred embodiment, the IgG-class anti-EGFR antibody comprised in the

formulation according to the invention is a humanized antibody and comprises

a) in the heavy chain variable domain a CDR1 of SEQ ID NO:1, a CDR2 of SEQ ID NO:16 and
10 a CDR3 of SEQ ID NO:31, and

b) in the light chain variable domain a CDR1 of SEQ ID NO:33, a CDR2 of SEQ ID NO:34 and

a CDR3 of SEQ ID NO:35.

In a particularly preferred embodiment, the IgG-class anti-EGFR antibody comprised in the
formulation according to the invention is hu-ICR62 IgG1 anti-EGFR mAb.

15 In certain embodiments, the IgG-class anti-EGFR antibody comprised in the formulation
according to the invention has been glycoengineered to have an increased proportion, preferably
at least 20%, at least 50% or at least 70%, of non-fucosylated oligosaccharides it its Fc region, as

compared to the non-glycoengineered antibody.

In a preferred embodiment, the formulation according to the invention comprises:
20 10 to 50 mg/ml of an IgG-class anti-EGFR antibody;
15 to 30 mM of a buffering agent, selected from L-histidine and sodium acetate;
0.02 to 0.05% (w/v) of a surfactant, selected from polysorbate 20 and polysorbate 80;
120 to 300 mM of at least one stabilizer, selected from trehalose dihydrate, sucrose, arginine
hydrochloride and sodium chloride;
25 optionally, 5 to 25 mM of methionine as a second stabilizer;

atapHof55+0.3.

In a particularly preferred embodiment, the formulation according to the invention comprises:
10 to 50 mg/ml of hu-ICR62 IgG1 anti-EGFR mAb;
15 to 30 mM L-histidine;

30 0.02to 0.05% (w/v) polysorbate 80;
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120 to 300 mM of at least one stabilizer, selected from trehalose dihydrate, sucrose, and arginine
hydrochloride;
optionally, 5 to 25 mM of methionine as a second stabilizer;

atapHof5.5+0.3.

5 Inyet another preferred embodiment, the formulation according to the invention comprises:
10 to 50 mg/ml IgG-class anti-EGFR antibody, preferably hu-ICR62 IgG1 anti-EGFR mAb, 20
mM L-histidine, 240 mM trehalose dihydrate, 0.02 to 0.03% (w/v) polysorbate 80, at pH 5.5;
or
10 to 50 mg/ml IgG-class anti-EGFR antibody, preferably hu-ICR62 IgG1 anti-EGFR mAb, 20
10  mM L-histidine, 155 mM arginine hydrochloride, 0.02% (w/v) polysorbate 80, at pH 5.5;
or
10 to 50 mg/ml IgG-class anti-EGFR antibody, preferably hu-ICR62 IgG1 anti-EGFR mAb, 20
mM L-histidine, 240 mM trehalose dihydrate, 0.02 to 0.03% (w/v) polysorbate 80, 10 mM
methionine at pH 5.5;
15 or
10 to 50 mg/ml IgG-class anti-EGFR antibody, preferably hu-ICR62 IgG1 anti-EGFR mAb, 20
mM L-histidine, 240 mM sucrose, 0.02 to 0.03% (w/v) polysorbate 80, at pH 5.5;
or
10 to 50 mg/ml IgG-class anti-EGFR antibody, preferably hu-ICR62 IgG1 anti-EGFR mAb, 20
20 mM L-histidine, 240 mM sucrose, 0.02 to 0.03% (w/v) polysorbate 80, 10 mM methionine at pH
5.5.

In a particularly preferred embodiment, the formulation according to the invention comprises:
20 to 50 mg/ml IgG-class anti-EGFR antibody, preferably hu-ICR62 IgG1 anti-EGFR mAb;
20 mM L-histidine;

25  0.02to 0.03% (w/v) polysorbate 80;
240 mM of a first stabilizer, wherein said first stabilizer is a saccharide sclected from trehalose
dihydrate and sucrose, preferably sucrose;
10 mM of methionine as a second stabilizer;

atapHof5.5+0.3.

30 In certain embodiments, the formulation according to the invention does not comprise sodium
chloride. In certain embodiments, the formulation does not comprise a divalent cation. In certain

embodiments, the formulation does not comprise lactobionic acid. In certain embodiments, the
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formulation does not comprise a polyol. In certain embodiments, the formulation does not

comprise a dextran.

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 certain embodiments, the formulation is in

a liquid form.

The term “liquid” as used herein in connection with the formulation according to the invention
denotes a formulation which is liquid at a temperature of at least about 2 to about 8°C under

atmospheric pressure.

The term “lyophilized” as used herein in connection with the formulation according to the
invention denotes a formulation which is manufactured by freeze-drying methods known in the
art per se. The solvent (e.g. water) is removed by freezing followed by sublimation of the ice
under vacuum and desorption of residual water at elevated temperature. The lyophilizate usually
has a residual moisture of about 0.1 to 5% (w/w) and is present as a powder or a physically
stable cake. The lyophilizate is characterized by a fast dissolution after addition of a

reconstitution medium.

The term “reconstituted form” as used herein in connection with the formulation according to the
invention denotes a formulation which is lyophilized and re-dissolved by addition of
reconstitution medium. Suitable reconstitution media comprise but are not limited to water for
injection (WFI), bacteriostatic water for injection (BWFI), sodium chloride solutions (e.g. 0.9%
(w/v) NaCl), glucose solutions (e.g. 5% glucose), surfactant-containing solutions (e.g. 0.01%

polysorbate 20), pH-buffered solutions (eg. phosphate-buffered solutions).

The formulation according to the invention is physiologically well tolerated, can be prepared
casily, can be dispensed precisely and is stable with respect to decomposition products and
aggregates over the duration of storage, during repeated freezing and thawing cycles and
mechanical stress. It is stable at refrigerator temperatures (2-8°C) over a period of more than 1

year.

The invention further comprises a process for the preparation of the formulations according to
the invention. Said process comprises buffer-exchanging the IgG-class anti-EGFR antibody
against a diafiltration buffer containing the anticipated buffer composition, and, where required,

concentration of the antibody by diafiltration, followed by adding the excipients (e.g. trehalose
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dihydrate, sucrose, arginine, sodium chloride, methionine) as stock solutions to the antibody

solution, followed by adding the surfactant as stock solution to the antibody/excipient solution,

and finally adjusting the antibody concentration to the desired final concentration using buffer

solution, whereby also the final excipient and surfactant concentrations are reached.

5 Alternatively, the excipients can also be added as solids to the starting solution comprising the

IgG-class anti-EGFR antibody. If the IgG-class anti-EGFR antibody is in the form of a solid, e.g.
a lyophilizate, the formulation according to the invention can be prepared by firstly dissolving
the antibody in water or buffer solution, optionally comprising one or more of the excipients, and
subsequently adding the further excipients as stock solutions or solids. The IgG-class anti-EGFR

10  antibody can advantageously also be dissolved directly in a solution comprising all further
excipients. One or more of the excipients present in the formulation according to the invention
may already be added during or at the end of the process for the preparation of the IgG-class
anti-EGFR antibody, ¢.g. by dissolving the IgG-class anti-EGFR antibody directly in a solution
comprising one, more than one or preferably all of the excipients of the formulation in the final

15 step of the purification carried out after the preparation of the antibody. If the solution
comprising the antibody and the excipients does not yet have the desired pH, this is adjusted by
addition of an acid or base, preferably using the acid or base already present in the buffer system.

This is followed by sterile filtration.

The invention further comprises the use of the formulations according to the invention for the

20 preparation of a medicament useful for treating diseases, particularly cell proliferation disorders,
wherein EGFR is expressed, particularly wherein EGFR is abnormally expressed (e.g.,
overexpressed) compared to normal tissue of the same cell type. Such disorders include different
types of cancer, such as cancers of the bladder, brain, head and neck, pancreas, lung, breast,
ovary, colon, prostate, skin, and kidney. EGFR expression levels may be determined by methods

25 known in the art and those described in WO 2006/082515 and WO 2008/017963 (e.g., via
immunohistochemistry assay, immunofluorescence assay, immunoenzyme assay, ELISA, flow

cytometry, radioimmunoassay, Western blot, ligand binding, kinase activity, etc.).

A composition of the present invention can be administered by a variety of methods known in
the art. As will be appreciated by the skilled artisan, the route and/or mode of administration will

30 vary depending upon the desired results.
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necessary to dilute the composition in a diluent. Pharmaceutically acceptable diluents include

saline, glucose, Ringer and aqueous buffer solutions.

Preferably, the formulation according to the invention is administered by intravenous (i.v.),
5 subcutancous (s.c.) or any other parental administration means such as those known in the

pharmaceutical art.

The phrases "parenteral administration" and "administered parenterally” as used herein mean
modes of administration other than enteral and topical administration, usually by injection, and
include, without limitation, intravenous, intramuscular, intraarterial, intrathecal, intracapsular,
10 intraorbital, intracardiac, intradermal, intraperitoneal, transtracheal, subcutaneous, subcuticular,
intraarticular, subcapsular, subarachnoid, intraspinal, epidural and intrasternal injection and

infusion.

The composition must be sterile and fluid to the extent that the composition is deliverable by
syringe or an infusion system. In addition to water, the carrier can be an isotonic buffered saline
15 solution, ethanol, polyol (e.g., glycerol, propylene glycol, and liquid polyethylene glycol, and the

like), and suitable mixtures thereof.

The formulation according to the invention can be prepared by methods known in the art, e.g.
ultrafiltration-diafiltration, dialysis, addition and mixing, lyophilisation, reconstitution, and
combinations thereof. Examples of preparations of formulations according to the invention can

20  be found hereinafter.

The examples explain the invention in more detail but should not be construed as limiting the
scope of the invention. The disclosures of all patent and scientific literature cited herein are

expressly incorporated in their entirety by reference.
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Examples

The IgG-class anti-EGFR antibody formulations according to the invention were developed
based on the experimental results as provided below using the general preparatory and analytical

methods and assays as outlined below.
Example 1: Preparation of the components for the formulation

The IgG-class anti-EGFR antibody hu-ICR62 IgG1 anti-EGFR mAb was manufactured by
techniques generally known from the production of recombinant proteins. Techniques to
manufacture this antibody are described in WO 2006/082515 and WO 2008/017963. Briefly, a
genetically engineered Chinese hamster ovary cell line (CHO) prepared as described in WO
2006/082515 and WO 2008/017963 was expanded in cell culture from a master cell bank. The
hu-ICR62 IgG1 anti-EGFR mAb was purified from the conditioned cell culture medium using
protein A affinity chromatography on a MabSelect SuRe™ column (GE), followed by cation
exchange chromatography on a Capto S™ column (GE) and a final anion exchange
chromatographic step on a Capto Q™ column (GE). Viruses were removed by nanofiltration
using a Viresolve® Pro membrane (Millipore) and the antibody was concentrated and transferred
into the desired buffer by diafiltration. For preparing the formulations in accordance with these
examples the hu-ICR62 IgG1 anti-EGFR mAb antibody was provided at a concentration of
approx. 20 mg/ml in a 20 mM histidine buffer (a L-histidine/HCI buffer) at a pH of
approximately 6.0.

The excipients of the formulation in accordance with the present invention are widely used in the
practice and known to the person skilled in the art. There is therefore no need to explain them
here in detail.

Liquid drug product formulations according to the invention were developed as follows.
Example 2: Preparation of the liquid formulations

For the preparation of the liquid formulations hu-ICR62 IgG1 anti-EGFR mAb was buffer-
exchanged against a diafiltration buffer containing the anticipated buffer composition and where
required, concentrated by diafiltration to an antibody concentration of approx. 50 - 80 mg/ml.
After completion of the diafiltration operation, the excipients (e.g. trehalose, sodium chloride,
methionine) were added as stock solutions to the antibody solution. The surfactant was then

added as a 50 to 200-fold stock solution. Finally, the protein concentration was adjusted with a

0.8
7
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buffer to the final hu-ICR62 IgG1 anti-EGFR mAb antibody concentration of approx. 25 mg/ml

or approx. 50 mg/ml.

All formulations were sterile-filtered through 0.22 pm low protein binding filters and aseptically
filled into sterile 6 ml glass vials closed with ETFE (copolymer of ethylene and
5 tetrafluoroethylene)-coated rubber stoppers and aluminium crimp caps. The fill volume was

approx. 2.4 ml. These formulations were stored at different ICH climate conditions (5°C, 25°C
and 40°C) for different intervals of time and stressed by shaking (1 week at a shaking frequency
of 200 min™ at 5°C and 25°C) and freeze-thaw stress methods. The samples were analyzed
before and after applying the stress tests by the following analytical methods:

10 1) UV spectrophotometry;
2) Size Exclusion Chromatography (SEC);
3) Ion Exchange Chromatography (IEC);
4) measurement of the turbidity of the solution;

5) inspection for visible particles.

15 UV spectroscopy, used for determination of protein content, was performed on a Perkin Elmer
A35 UV spectrophotometer in a wavelength range from 240 nm to 400 nm. Neat protein samples
were diluted to approx. 0.5 mg/ml with the corresponding formulation buffer. The protein
concentration was calculated according to Equation 1.

— Az, )X dil. factor

€ { cm” } xd,,

mg

20 The UV light absorption at 280 nm was corrected for light scattering at 320 nm and multiplied

Equation 1:  Protein content = (Aosom

with the dilution factor, which was determined from the weighed masses and densities of the
neat sample and the dilution buffer. The numerator was divided by the product of the cuvette’s

path length d and the extinction coefficient .

Size Exclusion Chromatography (SEC) was used to detect soluble high molecular weight species
25 (aggregates) and low molecular weight hydrolysis products (LMW) in the formulations. The

method was performed on a Waters Alliance 2695 HPLC instrument with a Waters W2487 Dual

Absorbance Detector and equipped with a TosoHaas TSK Gel G3000SWXL column. Intact

monomer, aggregates and hydrolysis products were separated by an isocratic elution profile,

using 200 mM sodium phosphate, pH 7.0 as mobile phase, and were detected at a wavelength of
30 280 nm.
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Ion Exchange Chromatography (IEC) was performed to detect chemical degradation products
altering the net charge of hu-ICR62 IgG1 anti-EGFR mAb in the formulations. The method used
a suitable HPLC instrument equipped with a UV detector (detection wavelength 280nm) and a
Dionex ProPac WCX-10 column (4mm x 250mm). 10 mM sodium phosphate buffer pH 6.0 in

5 water and 10 mM sodium phosphate buffer pH 6.0 + 750 mM NaCl were used as mobile phases
A and B, respectively, with a flow rate of 1.0mL/min.

For the determination of the turbidity, opalescence was measured in FTU (turbidity units) using a

HACH 2100AN turbidimeter at room temperature.

Samples were analyzed for visible particles by using a Seidenader V90-T visual inspection

10  instrument.

The results of the stability testing for the Formulations A to L are provided in Tablel added

below.

The results show, that for obtaining maximum antibody stability and antibody formulations free
from particles, the use of L-histidine/HCI buffer is more favorable than the use of sodium acetate
15 buffer, while saccharides such as trehalose dihydrate and sucrose are the most favorable

stabilizers, and polysorbate 80 is the most favorable surfactant.
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liquid formulation with the conpositieBl50 ng/m hu-1CR62 1gGlL anti-EGFR
mAb, 20 mM L-histidine pH 5.5, 240 mMtrehal ose di hydrate, 0.03%

pol ysor bat e 80.
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Claims

1. A pharmaceutical formulation comprising;:

1 to 200 mg/ml of an IgG-class anti-EGFR antibody;
1 to 100 mM of a buffering agent;

0.001 to 1% (w/v) of a surfactant;

1 to 500 mM of at least one stabilizer

at a pH in the range of from 4.0 to 7.0.

2. The formulation according to claim 1, wherein the IgG-class anti-EGFR antibody

concentration is in the range of 1 to 100 mg/ml.

3. The formulation according to claim 1 or 2, wherein the buffering agent is a histidine buffer or

an acetate buffer.

4. The formulation according to any one of claims 1 to 3, wherein the buffering agent is at a

concentration of 10 to 50 mM.

5. The formulation according to any one of claims 1 to 4, wherein the buffering agent provides a

pH of 5.0 to 6.0.
6. The formulation according to any one of claims 1 to 5, wherein the surfactant is a polysorbate.

7. The formulation according to any one of claims 1 to 6, wherein the surfactant is at a

concentration of 0.01 to 0.1% (w/v).

8. The formulation according to any one of claims 1 to 7, wherein at least one stabilizer is

selected from the group of salts, saccharides, and amino acids.

9. The formulation according to any one of claims 1 to 8, wherein the at least one stabilizer is at

a concentration of 120 to 300 mM.

10. The formulation according to any one of claims 1 to 9, comprising a first stabilizer selected

from the group of salts, saccharides and amino acids, and methionine as a second stabilizer.

11. The formulation according to claim 10, wherein the first stabilizer is at a concentration of

120 to 300 mM, and the second stabilizer methionine is at a concentration of 5 to 25 mM.



WO 2011/ 080209PCT/ EP2010/ 070625 -31- C ai ns 1. A pharnaceuti cal

formul ation conprising: 1 to 200 ng/m of an 1gGclass anti-EGR anti body;
5 1 to 1080orMiaBomobuffering agent; 0.001 to 1% (w v) ofPCa/Epoovacicahnt; 1 to
500 mM of at |east one stabilizer at a pHin the range of from4.0 to 7.0.
2. The fornulation according to clai m-32- wherein the 1gGclass anti-EGR
anti body 10 concentration is in the range of 1 to 100 ng/m . 3. The

for mul api ohe Ree@latibAgedoddiag & Mylomrof2laimbeneil n, wiieh bathfiedekng agent is a

hi stidine buffer or an acetate buffer. 4. The formul ation according to any
one of lQitapRengimi of & Iaghelass antitB@FR 3ptkadyng agent is at a concentration of

10 to ) . i - N0y lains 1 to 4,
aher i roRE0 B ol bEREhOLAL A0 B M Bk Yy A Bl T8

for mul é)lt()zotn ()e(mt (@Hv?gf{arﬁur&waf Im,mielefﬁeddi}oahpmlyzo_rbajetao amﬂnpolghmbﬁt}l?csolsu_rfaca atnt
is a paolysor . ) e for ation accor di o.any one of clajns o]
6, whorigh i éﬁ@ﬂ@@ Pf afdeashpng gabjfizes, g5 am irehflossrdibydsatey YICESTOBEWNF) . 20
8. The i gfdtHlotlt 9 assahdhigiqgbo any one of clains 1 to 7, wherein at |east

one stabilizer Is selected fromthe group of salts, saccharides, and am no
aci ds. op8ondityed tocdkSmmMatfi roethmooweradiasgcdand séabylizone of clainms 1 to 8, wherein

t he at Iteaf_]iﬂf%n%ei@babi lizer is at a concentration of 120 to 300 nM

10. Thé&' #8FMiPat T on according to any one of clains 1 to 9, conprising a
first stabilizer selected 25 fromthe group of salts, saccharides and am no
aci ds, 13nthaRiMuRAbAGcsdifg &EaBhesfaliitk 76 12, vHlich dbvapdi@s:nul ati on
according to claim 10, wherein the first stabilizer is at a concentration

of 100 10do S6ongimi IgtralasnentsEGERangbed: R0 2eY! Lrbistilioni 8 mM taghajpse dihydrate,
concenty @t i, o0t F\g{vﬁ%goﬁg@% g0 AP43{ 080209RCT/ EP2010/ 070625 -32-  12. The

formul ati'on acco ohe Clainms 1 to 11, which conprises: 10 to

50 ng/wr of an 1gG class anti-EGFR antibody; 15 to 30 nMof a buffering

agent, selected fram E hi sti di ne a,Bd sqodi um acetate; 0.02 to. 0.05% (w v) of
1

a surf 30tant M lg4-e9sy yBEHER pegPedt &V M dnbispdin »slégﬂa%arg@nes 120 to 300

mM of  aL l8BBLIONE)BL akiW)i rsel@ctesty§rsom trehal ose di hydrate, sucrose,
arginin hoydr olcﬁ’l ori 32 ar%g%?é%ﬁ um chl@?iid'e" optionally 5 to 25 nM of

met i omirne as a second stabilizer; at a pHof 5.5 0.3. 13. The

to 50 H/Ar0 PR IaEasritEEER e o) - ok L8 B HE e S
trehal gs® igyr &R pOlySsbhte 0. BBMM WemioRiat ¥sgpiBate 80, at pH 5.5, O 10
to 50 ng/m 1gGclass anti-EGFR antibody, 20 nM L-histidine, 155 nM

argi ni & hydrochloride, 0.02% (w v) polysorbate 80, at pH5.5; 15 O 10 to

/ I ! i bod Chieri di hal
o0 T 3R O PRLPBG, pS R i Al SR L5
O 40 1000350 (W) pblybgrbutelsass pdnsis- EGFR anti body, 20 nM L-hi stidine, 240 nM

sucrose, 0.02 to 20 0.03% (w v) polysorbate 80, at pH5.5. O 10 to 50
mg/ M 199G cl ass anti - EGFR anti body, 20 mM L-hi stidi ne, 240 mM sucrose, 0.02

to 0.030 - : Lani_ne,: .
for mul a0e 0 He BPIAFCLONE PR RuBN o MAT iRt D APuaral 0006
to 50 3vh (wiv) polybdEBE2 S0g GLmdtrict HEGHRE, MAPH 28 mM L- hi sti di ne; 0.02 to

0.03% (W v) polysorbate 80; 240 mMof a first stabilizer, wherein said
st SRl kel idion TeaaTS0E ISRl aRLed o O ihal 9588 hvarat e and
25  20to 50 mg/ml of hu-ICR62 IgG1 anti-EGFR mAb;
20 mM L-histidine;
0.02 to 0.03% (w/v) polysorbate 80;
240 mM of a first stabilizer, wherein said first stabilizer is a saccharide sclected from trehalose
dihydrate and sucrose;

30 10 mM of methionine as a second stabilizer;

atapHof55+0.3.



30 10 mM of nethionine as a second stabilizer; at a pHof 55 0.3. WO
2011/ 080209PCT/ EP2010/ 070625 -33- 15. The fornul ati on according to any one
of cl ai mswo 20m/a8d209wWherei n the 1gG cl ass anti - EGFR ant i lpo@Ep2@ioa7dsasani zed
anti body and conprises a) in the heavy chain variable domain a CDR1 of SEQ
ID NO1, a CDR2 of SEQ ID NO 16 and a-8bR3 of SEQ ID NG 31, and 5 b) in the
light chain variable domain a CDRL of SEQ ID NGO 33, a CDR2 of SEQ ID NG 34
and a GBRBhoformERtibPadRrdag to élgon-Ehﬁ“cfathﬁTﬂl @l 4 OvhaR6if B ligiDclb ARYEGRR Of
claims 1 to 15, wherein the 1gGclass anti-EGR antibody is hu-1CR62 1gGL
ant i - E@Etbedays a humpnizedprtibody g sempisesccording to any one of clains 1 to
16, wh ' - {7 0 i h b, dto
have a%B?“%F%d%@hg%?g%%éﬁFg%hggﬁgﬁﬁ$ﬁdg§§§?g?gﬁléﬁfgggggg%§¥fgggg??§?ﬁg Fc
regi on,a GBRBoAPEQAD NO:3lhendon- gl ycoengi neered anti body. 18. The

formul ation according to apy qne of clai 1 to 17, which is in a liquid
form  {oh iR EBhTHey Buiapls EHn 6 LR 1 9t @ IPOVGP ot SRR QhAEQUT N4 dnd

| yophi li @8R35 1D No:339. Use of a fornulation according to any one of
claims 1 to 18 for the preparation of a 15 nedi canent useful for treating

cancer. 20. The invention as hereinbefore described.
16. The formulation according to any one of claims 1 to 15, wherein the IgG-class anti-EGFR

antibody is hu-ICR62 IgG1 anti-EGFR mAb.

17. The formulation according to any one of claims 1 to 16, wherein the IgG-class anti-EGFR
10  antibody has been glycoengineered to have an increased proportion of non-fucosylated

oligosaccharides it its Fc region, as compared to the non-glycoengineered antibody.

18. The formulation according to any one of claims 1 to 17, which is in a liquid form, in a

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

19. Use of a formulation according to any one of claims 1 to 18 for the preparation of a

15 medicament useful for treating cancer.

20. The mnvention as hereinbefore described.



