ANTI BODY FORMULATI ON CROSS REFERENCE TO RELATED
APPLI CATI ONS [ 0001] This application clains priority
w0Q0dd/08533Appl i cati on No. 60/ 774, 101, fil ed Febr earysid;/o04050
2006, which is incorporatediherein by reference in its
entirety. FIELD OF THE | NVENTI ON [ 0002] The present
invention is directed to formul ati ons and net hods for
the stabilization of antibodies. In one enbodi nment,
the invention provides fornulations and nethods to
stabilize antibodies that are prone to non-enzymatic
cl eavage at the hiANFIBOPYFORMEBLAIIONUl arly, this
invention relates to the fornul ati on of antibodies
that are prone to non-enzymatic cl eavage at the hinge

regi on w GR@SH KERERENCGELTO REILATED! APPLIG ATHDNE her
enbodi nent, the invention provides nethods and

oABLh i S8 Rt BBt D sl o 00/774.101, filed

Febflirly ueplzws iwhi¢H BUhébrboratad dréiany refeferfcéSh R kehitety.t 0 a
vari ety of chem cal and physical processes inclu |ng

hydrol ysis, aggregation, oxidation, deam dation, and

fragnentation at tthmngpqﬁqgmgwEgﬁycﬁqfragnentat|on
IS a non-enzymati c process, mhlch may be tenperature

dependant, and typic occurs i n_the heavy
a@gogf i nGeP E‘éﬁliltdﬁvq:{glé‘n 1§ ng % nauéaé\pg@ and methods for the

staﬁﬁ%&?onﬁfﬁ%ﬁ§§@i§s CRIoi! drifboBnef, kB iR Ridd Hobldel i ulatlons and
efficacy of therapeutic anti bodi es by decreasing t

methods t%ablhzfy agftbodigsdhatame promettp mmeesymatmjclbyvm@u chemgnge

di
e, 8 R 6 50 S A S s e

proﬁ@fdﬁﬂ»r&&xh@lﬂﬁatﬁcfclmﬁgﬁ hoha ﬂllrﬁg&trbgﬁﬂlvﬁ% a Bfffecard 4 Woprotectant. In
t hose that are prone to nan- enz&gﬁtlc cl eavage at the

anoffiss gabodynei; thadry ienmeevifdeoweteds andriaradidptiong for the stabilization

f%ﬁ“{ﬁﬂjﬁi@ﬁligf | yophi l'i zi ng these antibodies. BRIEF
O SUMARY CF THE T NVENTI ON [ 0004] The present invention

is directed to fornulations and methods for the

or esent | nvent | BARC BRI BB FEBL bR, Tons anc

met hods for the stabilization of antibodies that are

pl09e8] t o Amtibediey matiquid formulations are susceptible to a variety of chemical
and physical processes including hydrolysis, aggregation, oxidation, deamidation, and
fragmentation at the hinge region. This fragmentation is a non-enzymatic process, which
may be temperature and/or pH dependant, and typically occurs in the heavy chain hinge
region near the papain cleavage site. These processes can alter or eliminate the clinical
efficacy of therapeutic antibodies by decreasing the availability of functional antibodies,
and by reducing or eliminating their antigen binding characteristics. The present invention
addresses the need for stabile formulations of monoclonal antibodies, especially those that
are prone to non-enzymatic cleavage at the hinge region,‘\and further provides a method

and formulation for lyophilizing these antibodies.

BRIEF SUMMARY OF THE INVENTION

[0004]  The present invention is directed to formulations and methods for the

stabilization of antibody preparations. Further, the present invention is directed also to



cl eavage, particularly at the hinge region. [0005] In

one enbodi nent, the invention provides a stabile
woOaoomsdsron conpri sing an anti body that is pregaguse07/004050

non-enzymati c cl eavage, and2a buffer. The formul ation

may al so contain one or nore stabilizing agents. In

addition, the fornulation may contain a surfactant.

[ 0006] In another enbodi ment, the invention provides a

formulation that is conpatible with Iyophilization and

may contain a |yoprotectant. [0007] In another

. . . . . . ) |‘ . | . d .
B I8 RO XS Rl g

enziyonatie Gisavage, pattiondarBor thehings régdome buffer, and a
| yoprotecting sugar. [0008] In another enbodi nent, the
PIOBBSNt TN ¥aE EmBOdiiAY, tBe anveRtife Provides ol sidbile Bah AR
anti bodi es that are prone to non-enzynatic cl eavage,
CcoTgRIERING 3% ABtIBQsHIAtIS PEINSi ta nentingyingtip elepvAgeeandamfufer. The
r | re | ifhan. the fornulation .
foritORIoR LE8) 4R SR qne'dt AHE ko Bt T gt ol rmutation
may goypthinl 4 swefactamtst abi | i ze the anti bodi es during
processi ng and storage, and then the fornul ati ons can
bED006T 0N i hivthederhbodipieat, BRCRVEM R prodiicd h FomAllhB6h tHabis
a further enbadi nent, the reconstituted anti bodi es may
comppatipleyithlyephilirationsad mar ¢pntain pdyomptectangne
enbodi ment, the invention provides a stabile )
| (R99FH 1 i 2o anetbenembediment dheinventinn pravises a lyeediiized formulation
: . . | vo The,. ...
cofiiuinp e pn oty e is s B ok WAL Mlbvodt S pisticinepyer, and a
lyoprpeeriting shgaaddi ti on, the fornul ati on may contain a
surfactant. [0010] In another enbodi nent, the
- 1 [00©8] i oiln préettieaabalitiient) itheepreyean Miventied pfenidas mttheds of
conprising an anti-VEGFR2 anti body, a buffer, and a
Statl"ic;é%}f%’t fntibedier that ars Prapatq Bep-pREyatisrleayagaicompising
forRIBion iR RIHidZiRdb #8& Hnd-a 1 F%x%%%ﬁxggﬂgart I??ﬁ&@i{lm’f,l AL 'E8 P hulation
- may contain a surfactant. I'n"anot her
may gootidima surfactdrg. Tive dormudati grrsman dedyapHiNzghto Istabélilze the antibodies

i.on . .
dmr{nogr Igrlfl)lct?stsin% and storage, and then the formulations can be reconstituted for

pharmaceutical administration. In a further embodiment, the reconstituted antibodies may

be used in a multidose format.

[0009] In one embodiment, the invention provides a stabile lyophilized
formulation comprising an anti-VEGFR antibody, a buffer, and a lyoprotectant. The
formulation may also contain one or more stabilizing agents. In addition, the formulation

may contain a surfactant.

[0010]  In another embodiment, the invention provides a stabile lyophilized -
formulation comprising an anti-VEGFR2 antibody, a buffer, and a lyoprotectant. The
formulation may also contain one or more stabilizing agents. In addition, the formulation

may contain a surfactant.

[0011]  In another embodiment, the invention provides a lyophilized formulation

comprising an anti-VEGFR2 antibody, a histidine buffer, and a lyoprotecting sugar.



conprising an anti-VEGFR2 anti body, a histidine

buffer, and a | yoprotecting sugar.[0012] In another
wentrdussnt , the present invention provides nepPooas27/004050

stabilization of anti-VEGFR3anti bodi es conpri sing

| yophi l'i zi ng an aqueous formnul ation of an anti-VEGR

anti body. The fornul ati ons can be |yophilized to

stabilize the anti- VEGFR anti bodi es during processing

and storage, and then the fornul ati ons can be

reconstituted for pharnaceutical adm ni stration [00

anot h ment ., the ese i nven n
0320 o TR EEher ARG e iteadhl BRERan DI Hgphods of
stalﬂh@atidﬂl JTinti- CBOPRSArtibedies LotnpeisMaseptilizing aftay88ous #BAnulation of
present i nvention al so provides a nmethod of inhibiting -

an s VEEER pafibadyy The feanwatians erarhd lyaphitizgd teustehilize the anti-
VESH Lt H%s?_i‘%ﬁhg %@ersglﬂ afid gt%v%gf:arﬁa 30 e %og%ur?gt%%s Bhn be
| al SO provides a

I nvention esent nvent
recomsstiinged 6dr ghaeabcengicMEGnndepeadent conditions

[RBRAL T oY afitherernieslmps o preror i oph o ey etmpiod of

inhfvig YEGIS8MViBb 1%@1(@?%5 H&hﬁ@sﬁgﬁ Qme Eféﬂ@ ¥ivah@8n. The

performance |iquid chr ogr aphy
pregdwt dnventign also pirovides 2 W@tlmdlczflﬂuhnmgzthd WE(&F PBBvalytin maBnmals,

c 0015 F
b bR R o ings b L g PR SR Cimvention.
Thelﬁr%sérB,m‘éHaﬂoh h&o&jrbﬁﬂey\@ Beth s tRREMEMEGFR L Rpe¥adiat conditions -
occurs. [00Q16] Figure 3 shows SDS-PACE of degraded

compgsing admisierng ¢ Sompowitian of theinspsont HWENdeR. [ 0017]
Figure 4 shows a regression plot for DSC anal ysis of
| MC-1121B. [001 8] Figure 5 shows a prediction
profiler for aBRAGFDESCRIFEION OF THERIGERESe 6 shows
a prediction profiler of real-tinme, accelerated

t EUEH@I at T‘ﬁ%lrétiéhbivh g% s%ek%ﬁér}g%%&%gé?@%lﬁ@?ﬁ%ommce liquid

gure 7 shows a predictio
chram@mgeamwe(SECeHﬁécatchmnao@am off the AMQ-MC2 1B idtibdRlyain PBS after 3

mof‘ﬁ}éof ré%gg?%ﬁﬁga#re 8 is an SEC HPLC chronmat ogr am of

[0015]  Figure 2 shows the amino acid sequence for the heavy chain of IMC-

1121B, and the sites where non-enzymatic cleavage occurs.

[0016]  Figure 3 shows SDS-PAGE of degiaded IMC-1121B and its size exclusion

fractions.
f0017]  Figure 4 shows a regression plot for DSC analysis of IMC-1121B.
[0018]  Figure 5 shows a prediction profiler for an agitation study.

[0019]  Figure 6 shows a prediction profiler of real-time, accelerated temperature

stability of IMC-1121B at 40°C

[0020]  Figure 7 shows a prediction profiler of real-time accelerated temperature
stability of IMC-1121B at -20°C.

[0021]  Figure 8 is an SEC-HPLC chromatogram of IMC-1121B following

incubation for 150 days at 40°C and at room temperature in PBS and 10 mM histidine
buffer (pH 6.0).



i ncubation for 150 days at 400C and at room

tenperature in PBS and 10 nM hi stidi ne buffer (pH
w6.2007/0088322] Figure 9 shows the variation of peCcTaIS2007/004050

nmononmer of IMC-1 121B in PB®& and 10 nM hi stidi ne

buffer (pH 6.0) as a function of incubation tine at

400C and room tenperature. [0023] Figure 10 shows the

vari ation of percent aggregate of IMC-1 121B in PBS

and 10 nM hi sti dine buffer (pH 6.0) as a function of

i ncubation tinme at 400C and room tenperature. [0024]

[foogey e Bibusd9¥Bowitheariafibh 8Np&teReh&RIMerdFIVRTZ N2 1B fin PBS
| MC- 112 1B in PBS and 10 m\/lﬂi stidine buffer (pH 6.0

and 19gmM hisHdime buflsr (nkh 63 as p dunatiomeofincubBbon sime #AGHE and room
rature. [0025] Figure 12 is an | EC-HPLC
temp(g:%{r;ﬁgrgmt ogramof IMC-1 121B after 30 and 150 days of

o B g S Pe s PR bRl Ettest sleteBpes DDA 11718 im PBS
and 1082MeRRtidhe MRl GH di0) Qs BYih@lon(dHinéutitioR ki@ atW98C dad Soom
of incubation at RT and 400C. [0027] Figure 14 shows

temppEEectri c focusing of IMC-1 12 IB after 150 days of
i ncubati on at RT and 400C [ 0028] Figure 15 shows the
0024} e- Higpra g1 shawethegariptiyn of percer® degrademt ¢fAMEdA21B in PBS
.0 Fi.gur 6 o) t rcent. nono
and RUREFRRGARER I 6Ty 1Rt X n PR R AERG and room
tempdffirdays of incubation at 400C and 500C. [0030] Figure
17 shows the percent nononer remaining for IMC-1 121B

f0025Y opRigur &2 i OTROHATIQ Bhib@{aiddram cNTM@9 121 B whet 808nd 150

of incubation tine at 500C. [003 1] Figure 18 shows :
days pf inqybpiiemet Bgredates for 1M 112 1B in |yophilized

and solution fornmulations as a function of incubation

£9076] at Fmuoe!3 phoseredpriggrand rongpduging RBSpRAGERf IMC-1121B in
- L0 1 0phi L iczed: and 100
eos 50731501 5500 B RErG R4 1(RI0PFBR LRGP AL bR0c

[0027] Figure 14 shows isoelectric focusing of IMC-1121B after 150 days of
incubation at RT and 40°C

[0028]  Figure 15 shows the freeze-drying cycle for IMC-1121B lyophilization

process

[0029]  Figure 16 shows the percent monomer remaining for IMC-1121B
lyophilized products after 100 days of incubation at 40°C and 50°C.

(0030] Figure 17 shows the percent monomer remaining for IMC-1121B in

lyophilized and solution formulations as a function of incubation time at 50°C.

[0031]  Figure 18 shows the percent aggregates for IMC-1121B in lyophilized and

solution formulations as a function of incubation time at 50°C.

[0032]  Figure 19 shows the percent degradents for IMC-1121B in lyophilized and

solution formulations as a function of incubation time at 50°C.

[0033]  Figure 20 shows the percent monomer remaining for IMC-1121B in

lyophilized and solution formulations as a function of incubation time at 40°C.

"



[0033] Figure 20 shows the percent nononer remnaining

for IMC-1 12 IB in lyophilized and sol ution
woaomovsasr ons as a function of incubation tinmerPar/us2007/004050

400C. [0034] Figure 2 1 shows the percent aggregates

for IMC-1 121B in |yophilized and sol ution

formul ations as a function of incubation tinme at 400C.

[ 0035] Figure 22 shows the percent degradents for

IMC-1 12 IB in lyophilized and solution formnul ati ons

as a function of incubation tine at 40C. [0036] Figure

2 ent .nononer remai ned f I i.lized...

o e PR PR pgrepes pBiCi Bl i Gipitized and

solatiorb ffauldtidRe 4b afusition ofdndilbavien Lk AQpeent aggregate

for lyophilized and solution fornulated | MC-1 121B

afdoms] i NEIRREDORhavs %Q%rce{rﬁ Qi%éﬂadEﬁtQ %ﬁm@é 19P9BSini{¥philized and

percent degradent for |yophilized and sol ution
solptiprpfiremationyas 2 fanctipnafitisgubation batd 3403E. 500C. [ 0039]

Fi gure 26 shows the percent nononer remaining for

| f36l | | Fegurai2d shows tlha)perém mudrehest rédvhingd & lyBphiliked and

incubat i Fi gure hows the percent
solytiory oﬁugaq?%bwggﬁlléﬂg ‘f’rg?fgg’f‘éﬁgité 4OOC in sol ution
ee d for | ati ons 004 gure 28 shows
t@%’ir e SR ] LR e e GamioBns dbr aRbUGES eng Aeiition
for@lted BVed1 1V8 dnadrdddhtalibght sgpeubation at 4 COC.
[0042] Figure 29 is an | EG HPLC chromat ogram of | MC-

1ich3p i ﬂ@g&ﬁéb@%&% iR PRI Se fé@(}gﬁw&pgg z%ﬁ 08 s ﬁﬂon

freeze-dried formul ations. [0043

forpatateh Mo hbhid aftermcubiatign Rb50Cyophi | i zed and soI ution
formulated IMC-1 12 IB after roomtenperature
i (394t | diagure QO4hDwWEitlppacdit nsdronser réraipiig fntlyophilized and

I by i&déﬂ Bt uanonat Hhna ."Eﬂ”' (0045}

cent degradents faor hilized

49$| u%%ﬂg ?@%Peﬂezﬂi Be&reedle PR ﬁ wepbated at 40°C in

soliltﬂﬁ'ﬂ&ﬁi fr@&-e-&r%“:@hn&laﬁ@ﬁ@ 33 is an | ECG-HPLC
chromat ogram of I MC-1 121B in solution and

[0041]  Figure 28 shows the percent degradent for lyophilized and solution
formulated IMC-1121B after incubation at 40°C.

[0042]  Figure 29 is an IEC-HPLC chromatogram of IMC-1121B incubated for 3

months at 40°C in solution and freeze-dried formulations.

[0043]  Figure 30 shows the percent monomer remaining for lyophilized and

solution formulated IMC-1121B after room temperature incubation.

[0044]  Figure 31 shows the percent aggregates for lyophilized and solution

formulated IMC-1121B after room temperature incubation.

[0045]  Figure 32 shows the percent degradents for lyophilized and solution

formulated 1121B after room temperature incubation.

[0046]  Figure 33 is an JIEC-HPLC chromatogram of IMC-1121B in solution and

freeze-dried formulations after incubation at room temperature for 3 months.



freeze-dried formul ations after incubation at room

tenperature for 3 nonths.[0047] Figure 34 shows
woeodrmosg7 SDS- PAGE of | MC-1 121B in sol uti on ardT/US2007/004050

freeze-dried formul ations after incubation at room

tenperature, 400C and 500C for 3 nonths. [0048] Figure

35 shows non-reduci ng SDS- PAGE of IMC-1 121B in

solution and freeze-dried formul ations after

i ncubation at roomtenperature, 400C and 500C for 3

nont hs. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0049]

re [ ' ' hR#d
s SOk PR RO  AGRTITRG IR21 & 91 U6om and
freeder drimibformutadtions ofter inbattatimnent pown ¢cerberainne, 02§ mad i56°C for 3
| eavage. The fornul ati ons may conprise additional
Semment s such as stabilizing agents, surfactants,

reduci n% agents, carriers, preservatives, am no

aci ds
EORfEd he IHigUTR G She e SonTRENGINS SDS P AGES MR- 14248 in solution and
freed- AL RRmTRIAAS S ef inE\t.ll?zPian' o fin f’i‘é}gﬁé}hﬁ@é’ AeC and 50°C for 3
conposition conprising I'yophilizing an adueous
montler mul ati on of an anti body in the presence of a
| yopr ot ect ®ETAED DESCRETION OFPHBANVENTIONZed to
stabilize the anti bodi es during processing and

ge,-and then reconstitut rjor t .
O C R st iR S Piidss TP pimg Ry tog fgeve-arying of
antilsoti¢s) dbudibid Siriibhal fragni@it athsedf] thately pre) todidel-enzymatic
chem cal stability and integrity from production to .
cleayage hhe fognplgtionsayay samprise additendslaaeivmish as stahjlizag agents,
surfiieh Hofucifl SLRA SRR Rtk VaEE AR Uil AT BloGRE Abcnts.
The puggant ialvertivol Aso proyates chastheds ofistabilizing aaantilgodyceasposition

Varioys formrul ati on praqgpertjes be..suitahle to
comppiRing dXoRE e b e TR P PR RIS Of 2
lyoprétetiddi. "thePoranthtical aRR AL b1 foQtdBiliad theAntibodies during

conponents. [0050] According to the gr esent invention,
procgsyyng ped ?tﬁ‘éﬁ)geb@ldj 1 reconpiiuFRdapTIertin hgymagpuiigad administration.
pro Y LA E A R AL St 0P )
integritgfeorh pradeenivh en admiistiationn &/ afousdsrendiafiérec@mpanents may be

. Qrovide the fornul ati gns at. a suitabl e _pH,. prefera
suitdhig i erhages gabily acterdng 4o Hﬂerﬁsg%enbwﬁa?%wgyﬁa%agtbug%e{ﬁ=
surfHt SR RpYrsbuf g bR ohOk! HG8r dBiNatRES NAlardihdhdi@d Various

organi c butfers general Iy, such as
formulation properties may be suitable to enhance stability according to the present

mon

invention, including pH and concentration of formulation components.

[0050] According to the present invention, a buffer may be used to maintain the
pH of the formulation. The buffer minimizes fluctuations in pH due to external variations.
The formulations of the present invention contain one or more buffers to provide the
formulations at a suitable pH, preferably about 5.5 to about 6.5, and most preferably about
6.0. Exemplary buffers include, but are not limited to organic buffers generally, such as
histidine, citrate, malate, tartrate, succinate, and acetate. In one embodiment the buffer
concentration i1s about 5 mM to about 50 mM. In a further embodiment the buffer

concentration is about 10 mM.



histidine, citrate, nalate, tartrate, succinate, and
acetate. In one enmbodi ment the buffer concentration is
wahonr09s3mM t o about 50 MM I n a further enbodpaemS200M804050
buf fer concentration is about 10 nM[005 1] The
fornmul ati ons of the present invention may contain one
or nore stabilizing agents, which may hel p prevent
aggregation and degradation of the antibodi es.
Sui tabl e stabilizing agents include, but are not
limted to polyhydric sugars, sugar al cohols, sugar
dgaostat | Ths formdaicis ¥ tﬁéb%ent?ﬁ%ngroh?ﬂ??&ﬁ}? ihl ol 39 fpore
agents include, but are not Iimted to dspartic acid, .
stalpg%pg@ggwﬁ,cwgi@h dnayssle pravent aggnegation andulegiatiation afuhe antibodies.
; . rul ations .of the present
S R ek s & B el v 1p pal e sogars, sugar
alcohiels, Isogar degivativesnanchamendicids. Juefeaca stDMNFiRE agdntd ﬂl‘élude, but are
ir-water interface. I n _order to reduce this sprface
not ?lﬁgq\g@ﬂ,asmlp 861 Bstohionic eerdaglyeimgatrehadese; manaitol, wad @ucrose.
i nt ace, A surfactant mnimzes antibody aggregation
a!?) 03 IEL ail e ferraatignsafthepreserty amsinion ehayi crqyl_tagn gne or more
Iafisal ' i Vi of .the anti bo Ln
s S iRy ROBL AL Bve AEh e Bpon St B gyt ertuce. n
orderdgueducgrthisisudfyicatggsiogadritibodies &l tatdg@Pogal R Ihd Bi-water interface.
frqulation . is |yophilized, the surfactant may al so ]
A sysdoq o Toiniiass ARy gevssation atheeuswater iberface, thereby helping to
ih2d0 ieHiblepRAl AHVIY! GHith®Mntidddy il Solu¥iBRNIFLE 2880, ing 0.01% .
malf or nul atli otﬁgﬁof tdrﬁgl pr esen% oiral}]'ven?%u&ﬁ, Fﬁecg”,.rlgﬁdgmgomﬁ
TweenBOyanggduqs antibedi aggregatian infsolutionp r'Wheiy difokigRéon is

: - ilized farnul atiqn, and the

B LR e
recqmsttitgdofvinintilatied. o traiysphitied FRfublRMB o€ thdhrBOGY4NRES:, the

Q.can e?gddtothe ant i body sol ution before B
sur F‘ifgrbtiﬁaﬁq)f 8& to apf prpER R ithe RES-lygehilized fopmalatien, the lyophilized
fornhi16#i6:E Anl Ghel MR BRstAMted TGN, bﬁhg{e‘ﬁ@aﬁl&/ tPghges—lyo%HHized

bile salts. In one enbodi nent, t surftac

fornpyatiemnt Feraxemples 5% Toved Bhcan bahddéd fo ﬁa/oanﬁaftgsaoluﬁon before

; ) i Ld ' generate a variety o )
lyop;ﬂp?zeaglégg %Pk%%tat g}ﬂggﬁgﬁﬁx? zre(é%g l]lgl?el?%eirte rT‘b‘?ﬂnﬁS’e a’mqgg &0, Pluronic.

F-68[ laed bils saks SESore b SEmMbATRRY s%}fét:énﬁjé&{c%ﬂ&&io%%bout 0.001% to
tal formation, ionic strength iIncrease, p

cr [

abo‘gﬂgﬁo es, phase separation, renoval of hydration shell,
oncentration changes. Antibodies that are
ﬁﬁﬁﬁt i vEne lypehilizaiqreproeessehn igheerhtesevdrivty afstt@ses that may
. i : TOr 6

dend¥idd ﬂi&eﬂ’fs%?ﬁﬁ’yﬁé%ﬂd@s@ PR LAEH inkc):Yudaqurlnggra?ur}g dgcr:rease, ice crystal

| yoprotectants.
formation, ionic strength increase, pH chan ges, phase separation, removal of hydration -

-

shell, and concentration changes. Antibodies that are sensitive to the stresses of the
freezing and/or drying process can be stabilized by adding one or more lyoprotectants. A
lyoprotectant is a compound that protects against the stresses associated with
lyophilization. Therefore lyoprotectants as a class include cryoprotectants, which just
protect from the freezing process. One or more lyoprotectants may be used to protect
from the stresses associated with lyophilization and may be, for example, a sugar such as
sucrose or trehalose; an amino acid such as monosodium glutamate or histidine; a
methylamine such as betaine; a lyotropic salt such as magnesium sulfate; a polyol such as

trihydric or higher sugar alcohols, e.g. glycerin, erythritol, glycerol, arabitol, xylitol,



| yoprotectant is a conpound that protects against the

stresses associated with [yophilization. Therefore
woyoepresset ants as a cl ass i nclude cryopr ot ect ROTAIS2007/004050

whi ch just protect fromthe8freezing process. One or

nore | yoprotectants nmay be used to protect fromthe

stresses associated with Iyophilization and nay be,

for exanple, a sugar such as sucrose or trehal ose; an

am no acid such as nonosodi um gl utamate or hi sti di ne;

a met hyl am ne such as betaine; a Iyotropic salt such

as nesi um.sul fate trihydric or
sortioL TR TORoLS ProgRlir Sheldd Py RdPmn E5epl RIEpise: &id
corrBiidn e theréyfa Hxafiplesoft préRired W@r&@bﬁauﬁ%ﬁﬂclﬁﬁé‘ MBit ke not limited to
propyl ene glycol; polyethylene 8 % Pl uronics; and
the stabilizingtagents and sheaetanea dpscsibed ebpyef er r ed
| yoprotectapts. include, but are not limted to the
d0854]l | zThgpregen isvationpuovides dabibized foestationedvbioh vey be

00 The, present on p OVId S st abi ed . .
preneg r S RE PR LR WRDPUESRPL pPEITEAT ST Git ¥AG 12ing process in
whifli 8 6staritle it e Hidzbg ah@ thenltiO Rhadtits o tl'iUboll‘ﬁen@ls reduced, first by

stabilizing process in which a substance is first A

subkimgtien (tha anméh dﬂﬁég a{sa:ﬁfa) pd gren desomtiopdhe segondary drying

procfe% 46 ueg %&%F’%&@ ‘(}ﬁfﬁcﬁra'cﬁ@ft? og éﬂétﬂﬁal reactions. In
cess rpt ? econdaty

a lyppluhe@s;?orumlatmhluém ltyldad)lym Ideanmddtmmg exidatiqupand fragmentatlon
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non-enzymati c cl eavage i nclude am no acid sequence,

Detgrpinaiioitiaban apdbqsysinderanss nar-ieaRgnatiy elsevagenay be accomplished

by incubation of the antibody in an aqueous solution. Typically, the incubation is

performed at elevated temperatures to shorten the duration of the study. For example,
incubation for 3 months at 40°C or 50°C. Following the incubation, the degradation
products may be analyzed using size exclusion chromatography-high performance liquid

chromatography (SEC-HPLC).

[0056]  Various analytical techniques known in the art can measure the antibody
stability of a reconstituted lyophilized formulation. Such techniques include, for example,
determining (i) thermal stability using differential scanning calorimetry (DSC) to

determine the main melting temperature (Tm); (ii) mechanical stability using controlled



Determ nation that an anti body undergoes non-enzymatic

cl eavage may be acconplished by incubation of the
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i ncubation is perforned at ®l evated tenperatures to

shorten the duration of the study. For exanple,
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[0059]  Generally, the variable domains show considerable amino acid sequence
variability from one antibody to the next, particularly at the location of the antigen-binding
site. Three regions, called hypervariable or complementarity-determining regions (CDRs),
are found in each of V| and Vy, which are supported by less variable regions called

framework variable regions.

[0060]  The portion of an antibody consisting of V| and V}; domains is designated
Fv (fragment variable) and constitutes the antigen-binding site. Single chain Fv (scFv) is

an antibody fragment containing a V|, domain and a V domain on one polypeptide chain,



domain (VL) and/or one constant domain (CL). The heavy

chain can al so conprise one variable domain (VH)
wand7aws3zdependi ng on the class or isotype of aariusemy/004050

three or four constant domaions (CHI , CH 2, CH3 and

CH4). In humans, the isotypes are IgA 19D, IgE 149G

and IgM with IgA and 1gG further subdivided into

subcl asses or subtypes (IgAi- d IgGl-4). [0059]
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Ly e .

peptididNintBPtctat A8 st Bﬂéjbﬂi%r cham. The peptide linker is composed of at least fifteen

amino acid residues. The maximum number of amino acid residues is about one hundred.

{0063] Two single chain antibodies can be combined to form a diabody, also
known as a bivalent dimer. Diabodies have two chains and two binding sites, and can be
monospecific or bispecific. Each chain of the diabody includes a Vi domain connected to
a Vi domain. The domains are connected with linkers that are short enough to prevent
pairing between domains on the same chain, thus driving the pairing between

complementary domains on different chains to recreate the two antigen-binding sites.

[0064] Three single chain antibodies can be combined to form triabodies, also
known as trivalent trimers. Triabodies are constructed with the amino acid terminus of a

VL or Vy domain directly fused to the carboxyl terminus of a Vi, or Vi domain, i.e.,
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[0068] Thus, antibodies of the invention include, but are not limited to, naturally
occurring antibodies, bivalent fragments such as (Fab"),, monovalent fragments such as
Fab, single chain antibodies, single chain Fv (scFv), single domain antibodies, multivalent '
single chain antibodies, diabodies, triabodies, and the like that bind specifically with

antigens.

[0069] Antibodies, or fragments thereof, of the present invention, for example, can
be monospecific or bispecific. Bispecific antibodies (BsAbs) are antibodies that have two
different antigen-binding specificities or sites. Where an antibody has more than one

specificity, the recognized epitopes can be associated with a single antigen or with more



[0066] Fc (Fragment crystallization) is the

designation for the portion or fragnent of an anti body
woOhed7/00883pr i ses pai red heavy chain constant dorarms2007/004050

an 1gG anti body, for exanplie, the Fc conprises CH2 and

CH3 domains. The Fc of an IgA or an I gM anti body

further conprises a CH4 donmain. The Fc is associ ated

with Fc receptor binding, activation of

conpl enment - medi at ed cytotoxicity, and

ant i body- dependent cellularcytoxicity (ADCC). For
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VE0gate Proteins and non-protein agents may be conjugated to the antibodies by
methods that are known in the art. Conjugation methods include direct linkage, linkage
via covalently attached linkers, and specific binding pair members (e.g., avidin-biotin).
Such methods include, for example, that described by Greenfield et al., Cancer Research
50, 6600-6607 (1990) for the conjugation of doxorubicin and those described by Arnon et
al., Adv. Exp. Med. Biol. 303, 79-90 (1991) and by Kiseleva et al., Mol. Biol. (USSR)25,
508-514 (1991) for the conjugation of platinum compounds.

[0073]  Antibodies of the present invention further incllfde those for which binding
characteristics have been improved by direct mutation, methods of affinity maturation,

phage display, or chain shuffling. Affinity and specificity can be modified or improved by



of the antibody, which refers to the nunber of antigen

bi nding sites of a particular epitope. Antibodies
woyep7a@sdsy bind with a di ssociation constant (Kd)/us001004050
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the binding strength between an anti geni c determ nant

and the anti body binding site. [0071] As used herein,
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comprising a Vi and a V|, domain, certain amino acid substitutions outside the CDRs can
be desired to enhance binding, expression or solubility. For example, it can be desirable to

modify amino acid residues that would otherwise be buried in the V-V interface.

[0076]  Further, antibodies and antibody fragments of the invention can be obtained
by standard hybridoma technology (Harlow & Lane, ed., Antibodies: A Laboratory
Manual, Cold Spring Harbor, 211-213 (1998), which is incorporated by reference herein)
using transgenic mice (e.g., KM mice from Medarex, San Jose, Calif.) that produce human

immunoglobulin gamma heavy and kappa light chains. Tn a preferred embodiment, a



resi dues by error prone PCR nethods (see, e.g.,
Hawkins et al., J. Mol. Biol., 226: 889- 896 (1992)).
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terrf ARGARERriY BE LS RerbBGHOR Y vE ﬂh@%ﬁbb@i‘&rﬁg&iﬁon of the

Anti bodi es:” A Laboratory Manual , I'd Spring rbor, 2

presept #m@ntion 83 mamhakby anyl methop ohattcau atlyieve femesuesought. The

erei.n) Usi Rg. transgen c ce,(e.d. M.mce fr
recqiEh R iR SRR in{Bhi o, 51 Bse lraponelor
intramisOghpbId ot gabedmag v\conbcht¥atdiPRcongitited ferni8atidd s
a preferred epbodi nent, asubstantial portion of the
admpintsteied RY YSEHO br oduci ng genone is inserted into the
genonme of the npouse, and is rendered deficient in_the

Pt Lt | SMtiGPdien Qb reRraEenidiveRBoR Atei sefgrady human. In one

embodiment the composition of the present invention may be used to treat neoplastic
diseases, including solid and non-solid tumors and for treatment of hyperproliferative

disorders.

[0079]  Therapeutically effective amount means an amount of antibody of the
present invention that, when administered to a mammal, is effective in producing the
desired therapeutic effect, such as reducing or neutralizing VEGFR activity, inhibition of
tumor growth, or treating a non-cancerous hyperproliferative disease. Administration of
the antibodies as described above can be combined with administration of other antibodies

or any conventional treatment agent, such as an anti-neoplastic agent.



Such m ce may be immuni zed subcutaneously (s.c.) with

part or all of target nolecule in conplete Freund' s
wadpanoasa37z [ 0077] The present invention al so pPOYiIUSE® 7804050

met hod of treatnment conprisisng admi ni stering a

reconstituted formul ation. The reconstituted

formul ati ons are prepared by reconstituting the

| yophilized formul ati ons of the present invention, for

exanple with 1nL water. The reconstitution tine is

preferably less than 1 m nute. The concentrated

TS S S R H b mimitered i
corﬁ%ﬁ%@%&%ﬂé&ﬁ rb&e%dﬂlﬂ%bgta@ﬁ@ggérﬁs aAfy kitdblé Mtitheoplastic agent
i ntravenously, or it can be admnistered in a nore

carx:mwdt susheg afqhem%lyerapqu{eletag@ﬁ, radlatmmomlmwns thereof. The

Feco ltute of the Brese on_c
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alkpRitih Qigéts n‘idlbdlé’;‘ Gt akdlo0lindifed tpidplaid, yclophbsphaiide, melphalan,
adm ni stration. Accordi ngﬁ%h’c“t he present invention

anq)dasprbpginendigerlen et antisneiapalites (‘)‘?Fé‘r“i‘f‘s brEnetdimied toe Apxpyubicin,
da%%?@pgglit%&1 1%‘11 Bidcatic fﬁ ulrr’g &é}%ﬁtﬁ%@g e@?ﬁle ‘;’\2’%1#3}? an'ﬁ-ne%plastlc
agdne ismaethtion] Sieasoirg qfshe,mdmtrba rcen be wﬂhelse}dahal\/(exten@d foeam

nti body co ition of the present on t.o .
redifcranonys SR Rt ehek Ol Befabs B R tnedutifn being treated.
Thé Q8N antilfe pRAbid HgkhtHda nfs@rédili e of dlmReous factors, including,
adm ni stered, for exanple, intravenousl

forj xampia she tyRe 0f agentoihe tyned SFerLy tHmos g@'@ﬁttfe&if@dmd the route of

QR FEasd R AP AP Wt g prosgyt mvontion
is mtelnmt&ftermblgarﬁuﬂmfdosé n one enbodi nent the
conmposition of the present invention may be used to

t I1e@81]neqphtitsddics @Hﬂie gﬁeesm ihvgitiodirmgy 5&biuél atdt limited to,
non-solid tunors _and for treatnent of

antibatiesiP oY FEPERa LG IR SRt dPDRb®79]  Ther apeutical Iy

effecti ve anount neans an anount of anti body of the

prled®dt ilavastamhodiment, therratibadies. mrﬁww ergofyiitig present
1nvle lglfl %lleec BX%CI fgr ﬂgaﬁcﬁﬁer Jlth ﬁ{?%%;%tn't ﬁwentlon prov1des~

as reducing or neu |2|ng
blmetlf ¢ |ahybodleh|ob|ftagﬁmntsfthemnﬁ lthgrbumzl o, twar diffeeait bndeems, with at least

ong\ggﬁchﬁgfysé:{ %&%ﬁe r‘Pé&Hlfrg e{rjlst tiovt e gaml y o? human VEGF receptors,

including VEGFR-1 (FLT1), VEGFR-2 (KDR), VEGFR-3 (FLT4).

[0083]  Vascular endothelial growth factor (VEGF) is a key mediator of
angiogenesis. In healthy humans, VEGF promotes angiogenesis in the developing
embryo, in healing wounds, and during female reproductive cycling. However, VEGF
mediates angiogenesis in tumors when it is upregulated by oncogene expression, growth
factors, and hypoxia. Angiogenesis is essential for tumor growth past a certain size by the

limited diffusion of nutrients and oxygen.

[0084] Thus, in one embodiment, the anti-VEGFR antibody binds VEGFR and
blocks binding of a ligand, such as VEGF. This blockage may result in inhibition of
tumor growth, which includes inhibition of tumor invasion, metastasis, cell repair, and

angiogenesis, by interfering with the effects of VEGFR activation.



t he anti bodi es as descri bed above can be conbined with

adm ni stration of other antibodies or any conventi onal
woORemio®3t agent, such as an anti-neoplastic PCT/US2007/004050

agent.[0080] In an enbodi neit of the invention, the

conposition can be adm nistered in conbination with

one or nore anti-neoplastic agents. Any suitable

anti - neopl asti ¢ agent can be used, such as a

chenot herapeuti ¢ agent, radiation or conbinations

thereof. The anti-neopl astic agent can be an

atdoglsat i | = | 1e. .
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17 1dargtrepnesaded neSEQURINOSE srdirefpextieclpal beam
radi ati on therapy - EBRT) or internal {brachytherapy -
BI086H t Meupadéntmof theiantbodiesoe fragitieatsdthaeof fof the present invention

wisf et T e AR oo Gl eneencen SURpBalY DA o the amino

acill Bequielipe o fhe vaeWBlel drhybbivRFiall8 k&l otid 6BthE $ullih el §nti-VEGFR
route of adm nistration of the agent. It should be

antghody pspvided hersige Rubstantially thesapiecasaing acidsequenns is defined herein as
i, 10 . L& b i es of
a sét: deéh%ereglstiel%tt ?e{ﬂhtv %ﬁ)ﬁ zg%hg’{/eﬁgrg?@bab Qeoagf ébc]r% ?6 [/«1, %& more Bl"eferably at

leastrebob2)% honmlVEaRdeleGhineR® by e RASTA Rid#iRnefdAqR lactdidance
. enbodi.nent, the ti bodies,. or fragnents thereof,
wieaisgh g Eipin bR Neth e Spiebls ST EHECIRDY n
anot her enbodi nent, the present invention provides
bi specif ¢ antibodies, or fragments thereof, that bind
to two different anti gensEXWMBLES | east one
specificity for VEGFR. VEGFR refers to the famly of

h VE ard oGl A6
IR Y= e o 3 ATy bt shoutd o e
consiited treliinafl thg sewerofithe inventiorE@RNYi way Retpilad destriptions of

i j In,heal thy h VEGF pr.onot es . .
R ARTEINE, L aE ME SR i con e obtines

fromOnimalsrougpablibativngsuchm| urfp PRsbed s HEIhMahbIdgy (published by
VEGE nmedi at es angi ogenesi s in tunors when it

Howevyer - i ) ¢ )
P“t?lé‘ﬁeﬁ‘b Py dohn Malenss Someh oAl Eefssepeessaientionagrhsiin araincerperated in
theRN4tiRRHHPOXI a. Angi ogenesis is essential for tunor

growt h" past a certain size by the

[0088] Example 1. Fragmentation of anti-VEGFR-2 antibody, IMC-1121B.

[0089] IMC-1121B at 5 mg/mL in phosphate-buffered saline (PBS) was incubated
at 40°C for 3 months. Following this incubation, SEC-HPLC and N-terminal sequencing
were used to analyze the degradation products. The SEC-HPLC chromatogram of
degraded IMC-1121B in PBS is shown in Figure 1. The degraded product has two
degradent peaks (fractions 2 and 3) in addition to aggregate (fraction 1) and monomer
peaks. The fractions were collected using a fraction collector for N-terminal sequence
analysis. The cDNA sequence for IMC-1121B heavy chain is shown in Figure 2. Signal

sequernce, variable regions and constant regions are shown with underlined, double-



wOBGFR9sa3d bl ocks bi nding of a |igand,

limted diffusion of nutrients and oxygen.

[ 0084]
Thus, in one enbodi nent,

the anti-VEGFR anti body bi nds
such asP¥EES2007/004050
Thi s bl ockage may result in7 nhibition of tunor

growt h, which includes inhibition of tunor invasion,
nmetastasis, cell repair, and angi ogenesis, by
interfering with the effects of VEG-R
activation.[0085] In one enbodi nent, the antibody is
the anti-VEGFR-2 (KDR) anti body, M1 121B (1gd),
which is disclosed in WO 03/07840 (PCT/ US03/06459).
The nucl eoti de and am no acid sequence of the VH for

I MC-1 121B are represented in_SEQ ID NOS 1 and 2,

underfieedidngd @lajn texthresegHY b t N dREMEIRHS IR S ae%lw%@q*ef‘e%g@ded

WTW%@ teghin Freygien14° flr?é}t g@fI]SG‘

Nogfellﬁd i%hctfoﬁg 2 kMG halslsﬁovh&wsﬁeg SHFSHeRERS ih rmeSaE@;J diaam

4, respectlvely al ents

fesp\l,{lee WP él'?el\i ltermmus

reAE B tw@hedhyShiain TakheRs Bl cyqaamirediRed SDS P AGH @FCgu&IB)ds about

ences sub

DD anidost 13

o abi b g pBoen i B R et e

3208 rdstduk filofNHé N-1érbiihus VEGRnastob{A3YD phd atictie2l7 KB bends.on

rﬁ‘ilrcs‘? SBSeACH aheifs

(Proc.

Tt iostste ge b 1 venklntfes Mabwtwazww&aé’gm Pk %

ame am no acid sequence i s defined
e wth at | east about 70%

bl AP REE, Pr ef erabl y at
jﬁ@&gbo§¥§%8A?ﬁéhdﬁggg%nﬁgﬁ%%terngﬁéglby t he FASTA

Segped | e tiO Hed-B-dREE Rnd@MBGES MCR@@I§Q&; &RBlo dum stages.
Nat|. Acad. Sci. USA 85, 2444- 198 ent approach

(DOBISHi kR 1ibkue fdcfa»\ﬁenhb&nng By But1ERe Wl Tablof. ThE fle@RSdcreded in

to limt the sco
S RGO SSH

the i nvent.i on

e BT L S PO hids

S, SHEPHAN Sueats Fnd ueer

sty ee iy tdptintizatibe wangdripeh &l ob 1p2 (B anbenti@éon &fes mg/mL.

BryTRD P TR B3y OB

ons su

ure a'a%useﬁ ? %ecléanbcaf stability.

Tidina MK dbaity &asmtsc) usiy DSC edidaceticresd mncramrea;l The lDé)Fn

B4l

5P R e T B SORD AL o

{e@@s@qn 4riplPsis wWh 08d 40 dfermigerthe $1mlﬁ¢ms®¢fah%reb‘ufsf ered

saline (PBS) was incubated at 400C for 3 nonths.
Fol I owi ng this |ncubdtion, SEC-HPLC and N-ternina

Phosphate 0 0.5 0.5 0.5 2 2 2 2 2
Phosphate 0 0 0.5 0 2 2 0 2 (i}
Phosphate 9] NI T Asddstic | T actdBionic THrebn ("]\”-mp Aro“nnp Maithitol Sudfose | Treklalose |
Brltobee | P | @) | ac B4 | acidon) | 809 | (%) @) () () ().
CRihte T2 | 148D a B - s 9 B 0 1] ]
Citrate 4 0 0.5 0 0 2 2 0 1] 2
Citrate 4 0 0.5 0.5 0.5 0 0 2 2 0
Citrate 6 150 0 0.5 0 0 0 0 2 2
Citrate 5 75 0.25 0.25 0.25 1 1 1 -1 1
Acetate 6 0 0 0.5 0.5 2 0 0 0 0
Acetate 5 75 0.25 0.25 0.25 1 1 1 1 1
Acetate 4 150 0.5 0.5 0 2 0 2 0 2
Acetate 6 0 0 0 0 0 2 2 2 2
Acetate 4 150 0.5 0 0.5 0 2 0 2 0
Histidine 7 75 0.25 0.25 0.25 1 1 1 1 1
Histidine 8 0 0.5 0 0.5 2 0 0 2 2
Histidine 5 150 0 0.5 0.5 0 2 0 0 2
Histidine 6 150 0 0 0 2 0 2 2 0
Histidine 8 0 0.5 0.5 0 0 2 2 0 0
Phosphate 7 75 0.25 0.25 0.25 1 1 1 1 1




were used to anal yze the degradati on products. The
SEC- HPLC chr omat ogram of degraded IMC-1 12 IB in PBS
wO0®hesa37i n Figure 1. The degraded product haBCTWS2007/004050
degradent peaks (fractions 18 and 3) in addition to
aggregate (fraction 1) and nononer peaks. The
fractions were collected using a fraction coll ector
for NNterm nal sequence anal ysis. The cDNA sequence
for IMC-1 12 IB heavy chain is shown in Figure 2.
Si gnal sequence vari abl e regi ons and constant regions
are shown wth r nd plain
t ext, respectlve f'b ggbfggﬁgge ugn0| gﬁgﬁgly3|s of
t he degraded sanple and fractions 2 and 3 has shown
two sites of fragnentation in the heavy chain
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Flgﬁ?ml 4. eThe optimal pHatwag &ppﬁﬁnrﬁ%f}% Oger the Kisfidide, ddtrate and acetate

bu F‘oncent ration of 51;0[{7%[]/l nm., Controlled agitation_at 300

ch 35K TURTHF it Phesphris butisratril 645 Othst Hamatles did not have

stat%@mykﬁg}ﬁﬁclﬂteéfﬁ@t ofiti@Ri | ity was tested using DSC and
accel’erated tenperatures. The DCE predlctlons wer e

C | t | ni
T
300dpheatmon: tehpesitgmeri ﬂ‘lm&amd‘.mfdi\d([?h&ZlBSM Btrﬁg/iliﬁbirﬁa 20 mL glass vial

f 0092] Diff |
Wa%acgéﬁ%fdn‘g vagpbs rf‘?fﬁtlﬁylo(("ﬁD?Egéales} Eileri(}lp[ Pr e ﬁéfu%B% tirbidity,

perédn@ Rfddoh @R, F;Jetrsém %gﬁlfelgﬁt% o Berta d@EﬁﬁHﬁte\gefé%e%%ed as follows.
M cr oCal rotein concentrati on was set

SOIBHW/ HEDIdiY wae mysseed 'by abserbpngs akaS 0o nsis L ShinaEC] é@l biospec
Wﬁé%ﬁ Pércémﬁ%ﬁﬂrﬂer g&%eﬁ&%gpgglatengné IpQI%er(x:tuc'{e\él?asdeg{ were

vari
measured using SEC-HPLC perforrned on an Agilent 1100 Series LC using Tosoph

Biosep TSK 3000 column with10 mM sodium phosphate, 0.5M CsCl, at pH 7.0 as the

"h

mobile phase. The effect of tested variables on turbidity, percent monomer, aggregate and
degradent were estimated by fitting to a linear regression model using JMP software (SAS
institute, NC). The p-value for the Actual by Predicted plot was <0.002. The effects of the
significant variables pH, Tween 80, NaCl and time on turbidity, percent monomer,

aggregate and degradent are shown in Figure 5.

[0094] Real-time, accelerated temperature stability at 40°C: The IMC-1121B at
5 mg/mL in various formulations (Table 1) were incubated at 40°C for up to 14 days. The

solution turbidity, percent monomer, aggregate and degradent were determined as



formul ations (Table 1) were collected. The nelting

tenperatures corresponding to the main transition peak
w0200t00533t he nol ecul es are denatured) were fitPew/uSe00a/004050

| i near regression nodel to 1®¥stimate the effect of

tested variables on Tm The nodel was statistically

significant with a p=0.0006. The significant factors

(p<0.05) were pH and buffer type. The regression pl ot

for the Tmvariation with buffer type and pHis shown

in Figure 4. The optimal pH was approximately 6.0 for
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nmg/mL in _a 20 nlL glass vial was agitated in various
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ag grggaqg: gug(g B%%r\’\@eng \f@%‘g det e‘}wﬁ%goﬁt% 21§$g re Iﬁrsetsmf)n P‘éodel using

JMPNGﬁwaTaeTnc palalie: fo [Achhﬂi b&@rét&hteb}pl&r\@ﬁ <0.601 . pTd eff@s of
<0.002. . The effects of the significant varl abl es pH,
signififat v 3tbloven Ay iRFECeEh MABPBICE a8grespky and gmflﬁaﬁ@r.e shown in

F 1gu‘?e99r §9d ngtlﬁ'ﬁfj fegsasle nks@éﬁw%ﬂi"ﬁcf&sﬁ%‘dﬁ@m@r at{cp&)e%ﬂased

[ -t eeratedt nperature.sta Ity at 400C
aggﬁMmD\xmh 3 negligibk effechgh wicgiadation.i Na€l fwnt ghytatihad $16gllglble

Tahl e . 1. [ bat ed at ,400C.f to 14 d
effeéﬂ?g' ‘B’g%‘%r \Sﬁ&?ﬁ%ﬁﬁ%ﬁ“ﬁ%iéﬁmﬂﬂﬁg or gggregg%/: and
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HistiBWBBIfer @06 @Y Fband@Rfogegr adent were estimted by
fitting it to a linear regression nodel using JW

%@éswaf @Oﬁﬁﬁré@ni{'@ ét't?dlé@;'ireﬁﬁﬁé@dhame I ARElh €3 B8l a8 &y has
. Were <0 . The effect ‘of significant
significantly better stab111ty in a 10 mM histidine buffer (pH 6.0) formulation than in PBS.
In this study, the stability of IMC-1121B at 5 mg/mL concentration in 10 mM histidine

pH 6.0 and PBS was examined by various techniques to confirm the DOE prediction.

[0098]  Differential scanning calorimetry (DSC) study: Thermal stability of
IMC-1121B in PBS and 10 mM histidine buffer (pH 6.0) formulations were examined
according to the procedure described in Methods. The melting temperatures for main
transition were 70.0 and 76.6°C for IMC-1121B in PBS and 10 mM histidine buffer (pH
6.0), respectively.

[0099] Real-time accelerated temperature stability at 40°C and room

temperature: The IMC-1121B at 5 mg/mL was incubated at 40°C and room temperature



vari ables on turbidity, percent nonomer, aggregate and

degradent are shown in Figure 6. The optimal buffer is
woied7iodsaze at pH 6. 0. Salt reduced nononer andPCT/US2007/004050

i ncreased aggregation. But 2did not affect degradation.

G ycine has no effect on nononer, aggregate or

degradent. [0095] Real -tine freezing tenperature

stability at -20C. The IMC- 112 IB antibody at 5 ng/nL

in various formulations (Table 1) were incubated at

-200C for up to 16 days. The solution turbidity,
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concentration in 10 nmM hi stidine pH 6.0 and PBS was

peresiy figEEgatsy andipereer) deevadanicpsessiunotiomaf incubatiea tib@Eare shown in
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e 616Gal,arn LNGL 121B in PBS and 10 mM
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following 30 and 150 days of incubation at 40°C and room temperature was performed on

an Agilent 1100 Series LC using a Dionex ProPac WCX-10 analytical column. The
samples were eluted with a linear gradient from 10 mM phopshate (pH 7.0), 20 mM NaCl
to 10 mM Phosphate (pH 7.0), 100 mM NacCl in 32 minutes. The IEC-HPLC
chromatograms are shown in Figﬁre 12. Incubation at room temperature and 40°C, caused
the peaks to shift toward lower retention time (i.e. toward acidic pH) in both formulations.
However, the shifts were considerably larger in the PBS formulation than in 10 mM

histidine buffer (pH 6.0) formulation.

[0102] SDS-PAGE analysis: The IMC-1121B antibody (at 5 mg/mL) in PBS or
10 mM histidine buffer (pH 6.0) was incubated at room temperature or 40°C for 150 days
prior to analysis by reducing and non-reducing SDS-PAGE (4-20% tris-glycine gradient

gel) according to standard protocols. The samples incubated in PBS had greater amounts



tenperature: The IMC-1 121B at 5 ng/nL was i ncubated

at 400C and room tenperature(RT) for up to 150 days in
wOB®7ams8310 mM hi stidi ne buffer (pH 6.0) fornubariusm®r/004050

Fol | owi ng i ncubation, the =2anples were anal yzed by

SEC- HPLC, | EC-HPLC, SDS-PAGE and | EF as descri bed

bel ow. [0100] SEC-HPLC anal ysis: The SEC-HPLC anal ysi s

of IMC-1 121B in PBS or 10 nM histidine buffer (pH

6.0) follow ng 150 days of incubation at 400C and room

tenperature was perforned according to procedure

of deBtrkog romB STl pbrish iy P A7 LB R R BRI D a5
Rlresly heQhichsinpdehie basd\Fifre 1: and "3.90 for PBS
meanrr:i 0. 80, 0682fsg&r)1d 8 75 Sfg)(orélllrg ?rfj\L/I hi sti di ne buffer (pH

Odibs] I e FRRRckK HousiHITIEP AalpGteeic- cfwmqemng{m in PBS and

control, RT and 0C sanples was 1. 56 and
10 md4 pmtrlmree(lpﬂ 6. obformasumnsl aﬁeQBSO cia}(sg)famb@tlom at BT and 40°C was

i, St buff | ations,,res ectr e
snsfpod i B8 e P 0TS sl Yordirienysis Bgspariotmby on
IsoBeI® %rdi@gEF(i!ﬂ"tés wiha ;fmgtaﬁrfeqrbn@fs .0 fCLst 1 11‘9@ résumgqraads

shown 1 n Figures 9, 10 an respectively. Percent

migraisd fevards afidiepld berindBs end hisidnefermulatiany sHewayer, the shift

[ {
o GERRLRS BB ) 6 el RSP B utaion
(Fiputfld). (pH 6.0) provides a superior environnment for
mai nt enance of the |MC-1 121B anti body as [0101]
| {3-04PL CEaamiple 4s FréoR-diapangauliioarsdregisnhy of
IMC-1 121B foll owi ng 30 and 150 days of incubation at

4?&@5 Nd 1h @RIREEHPSRAS b SptAZaHEH, HUIIRE aBéht @ Bnd\6tyoSiHd lyo-
00 Zerr es LC usin gg’é D®onex Pr oPac V\% _Qﬁho anal ftor cal d

progesitaim werrheptinigpd ek fsedantinpdy Fonferirasioniof @@mgiHdine i mM

AR T LSl s AN, e

trehdiéseHislsGoehrin et dagignaf ﬁﬁaenﬁi&ﬁtl\mmri’x a0l B). 18 controls IMC-1121B
| ncubation at roomt errper ature and 400C, caused t
antihody at the compeentratioRaf d malel 1 sqlutien &rnwlrf@ner(wehout freeze-dmng)

wrth% Bu G (g!ﬁ% Bjdr M‘Hfiﬁtlml&tfd%e’%ﬂf?ér (?ﬁ% 0 %Mi‘é[ﬂl

fts were considerably larger 1n Sfor atron
than in 10 nM histidine buffer (pH 6.0) fornul ation.

[01 02] ?%l\ i ﬁgﬁﬂi" %SItgr Freeze-dned i‘ormul orzf1 ggli'e%r?ﬁ%

”IM(’: s |

(mg/mL) Sucrose (%) | Teahouse (%) | Glycine (%) | Mannitol (%)
20 4 0 0 0

20 0 4 0 0

20 0 0 4 0

20 0 0 0 4

20 2 0 2 0

20 2 0 0 2

20 0 2 2 0

20 0 20 0 2

[0106] Freeze-drying Process: The products were lyophilized using a Lyostar I1
freeze-dryer. The lyophilzaion tray was loaded with sample at room temperature.
Products were soaked at -50°C for 2 hours. Primary drying was performed at -30°C for 10
hours followed by secondary drying at 20°C for another 10 hours. The cooling and heating .



10 MM hi stidine buffer (pH 6.0) was incubated at room

tenperature or 400C for 150 days prior to analysis by
woedurawsgz7 and non-reduci ng SDS- PAGE (4- 20% t r i B€GIUg210me04050

gradi ent gel) according to 2tandard protocols. The

sanpl es incubated in PBS had greater anountsof

degradation products that the sanples incubated in 10

nM hi stidine (pH 6.0) as neasured by the intensity of

the bands (Figure 13). [01 03] Isoelectic Focusing

(1EF) analysis: IMCG1 121B at 5 ng/nL in PBS and 10 nM

s 0 Pl LB 1 5 A s s

mTr £iye 1gorhilitatioh. wadssoatpdeted, othé sauplenfamibal was Bacllﬁﬁled with N, and
f d | soCe Agarose |EF plates with a

capPith o BT PinRizeS P s wiformeianin RRow o i g Shel st
temP@M%né%&éH&ts"tﬁnB@?a@m’er&s g%&ﬂ)‘i‘l J¥rah 8 shown mﬁ re 15.

ormul ati ons. However, the shift was greater Por &
ThqﬂnglﬂlbtzmnmmocﬁﬁSmmdlslﬂeneﬂe:oﬂrﬂ)lﬂ&ﬂ Imhgn ipdoduet (guirpeBatQye reached

g #( 1 4 o [0104] Exanple 4.
(orf-'rr ésezg &3‘ gSe O "F?ﬁ%\ “%n Screening. [0105] In the
t t tion, bul king agents_and

878 narprased Semme Gt BabiityThelyoRpiscs ARGepdy formulations
werefhdubathd fop 'FG@ ﬂ&)'isaélﬂféf‘ a40°€0or Bt A flerie YuBLES ]ge}rﬂ)%, products

buffer (pH 6.0).” The additives tested were mannitol,
werg|r wnsétut@h@riame/rahavlth thaiM destislénesthusfor (PH 6.0) Tihe seqpmstitution
i by XS Pl el oot Sy iat iffrtcuppiion is Shown in
Fige! 16. |'D1m freasmdr&rdl fonsulabhid @ ith 4b4 Qﬁif@seﬂir)d% @aehwiowré?ﬁr?ed the

buffer (pH 6,0) or 10 mM hi stidine buffer 8° v

highithpyrettase o BenopFEaby.the JP% dapinsubations phd0HE ea@éo sc

were |yophilized using a Lyostar |l freeze-dryer. The

| WABR] | zAiceslexated termperasurroetahility; comparisonbetyesn freeze-dried
and & Iiii’ﬁﬁﬁ?@‘i‘%ﬁfj?lﬁ%ﬂgufﬁéﬁ VB SRR Alor 20D 2Pl Wi 11218,
4% fsod:rbsmd@ ! bistidind buffer (pH 69),24nd4QY 20 /A BINEN1218, 4%

d heati ngrates were 0.5C m n.

cool i
hafshpld mg& bistigine .G@H&rq LB C%ﬁaa@éé’ﬁﬂu&h}ﬁ‘éﬂ forpglations (1) 5
gmg, - t
o npnﬁét g}%lrgo)gf vavg)s(&E?cjf()lf%]Ial (gggvr\ﬁy? ﬁ’ cappefg)em%hmldme
buffey(mﬂiuq 0)z fa'?hecﬂarrwﬂ@sms mmatadrqo Ket@aor lSﬁ°Gllﬁc!Iu1p @4100 days. After
Q erature and

inc %ﬁiog Ipa{lug etﬁagyoghshz gtpr% ncts wFﬁﬁef?wR}rtgog go[émglﬁni[r with 10 mM

hlstﬂlmlbﬁfféﬁ(pHT@e) | YephicbhRiite My dPheRYSsalplese@dThe 8618Hon samples
conmpl et ed when %r oduct tenperature reached
were analyzed by SEC-HPLC. The variation of percent monomer, aggregate and

degradent as a function of incubation time at 40°C or 50°C is given in Figures 17 through
23. Percent degradation increased with time in both the solution formulations but it

remained unchanged in lyophilized formulations (Figures 19 and 22).
[0109] Example 5. Freeze-drying formulation for high concentration antibody.

[0110]  The previous results demonstrated that of the compounds tested, 4%
sucrose or 4% trehalose provides the greatest stability for freeze-dried formulations of the
IMC-1121B antibody at concentrations of 20 mg/mL. In this study we have raised IMC-
1121B concentration from 20 mg/mL to 50 mg/mL and varied sucrose concentration from

4% to 8% with the goal of to formulating an IMC-1121B at a concentration of 50 mg/mL.



(or crossed) the shelf set tenperature. [0107]

Accel erated tenperature stability: The |yophilized
wanvi7meshs7 f or mul ati ons were i ncubated for 100 #ayAa/S2007/004050

ei ther at 400C or 500C. Aft2r the incubation period,

products were reconstituted to 5 ng/nL with 10 nv

hi stidine buffer (pH 6.0). The reconstitution tinme was

|l ess than 1 min. The percent nononers renai ned after

i ncubation is shown in Figure 16. The freeze-dried

formul ati ons with 4% sucrose or 4% trehal ose retained

L 9pget : othe 100 da
s 4 B8 BlOREL PAEEDIARE AL sTRIYIEL B b Eral Bl aho
lyopldlizeY. alhe Bophidized ptoduerEpd icoswsl dobitiveionhiubReion- Weledtcubated at
and solution fornulations: The freeze-dried i .
roomd eRpEERtIESn40°q and FFCyior wp to Hrmanths 1 Bae gopteql sphdien fognulation

o i B O 11
antibady (onmpankdn otrhMshistidinel 33anviiGadines) I 5@M Na@y/0001 % Tween
03] oUgwHiw e dRoupane Do 10qmihl a5 o oeNew S P GRstiiiog o § me/mL
with 76 #at 156 dhe $RRE @1 é@?%{) ﬁl@xll WRaiyPed OP sEYEPL A, BE-HPLC, and

I ncubation period, the I'l'ized products were
redycipgand nowretiicing SDEPAGEW th 10 nM hi sti di ne buffer
pH 6.0). The reconstituted |yophilized sanples and
t [0d 18| uSESHHPLG laeslysisraf lpoptilizatiahy s@hGonFbGnulited IMC-

iati f rcent r, aggregate and degradent
1124 affon o i bptiohc SBL BTG v HePeriotass MormiRigicoslere and after
lyo@hiligstidrarid SU6RSndnd MOAHENIZ3moREY BEIBatidRs LASGIC. OFbllowing the

increased with tine in both the solution fornul ati ons

incghptions thed Mephilieed prefdugis Bierd tgcoRssiviied Wil G mMnhistidiner(pH 6.0).
(Ei F - dr v
VartlfiipSfo bitofiomghen Bfena FARTRRSalin LA Bl 23, 24 ana

25, Téwpeqtiwaly. 0The pebht Mon@nONSiy latgdt drltbdggpégatd¥as smallest for 8%
con‘poungf tested, 4% sucrose_ or 4%trehal ose provides
SUCEQSE SgPRM: d<xor&ilis spmples spnipined signiticandlyrlgysAfgaadeststhan the

1o BematMa hndddB8 anti body at concentrations of 20
5 ngolnrrL. I'n thi ghét udy we have raised |M> 112 IB

t i . [ .
Sl SeQBmEThd TREIHRL ChudReli e PR d B Sopution
fortmmldted iML G+ 11123 Baaftdr\i@edbdtior & Rbom Tanperitand hﬂg a0A0HC; SEC-
. trol, EMC-1 121B at .2 /oL in the .
e R B 5T BP Lo Euieclbarad on 3FeBles PENT Fnd 80et yRgilization and
follbW@ithéhd ARt flottARMEuSR1dhE at rod8) 1 PathRY Ad A0 Following

wer e incubated at ) )
the incubation, the lyophilized products were reconstituted with 10 mM histidine buffer

(pH 6.0). Variation of percent monomer, aggregate and degradent is shown in Figures 26,
27 and 28, respectively, for samples incubated at 40°C, and in Figures 30, 31 and 32,
respectively, for samples incubated at room temperature. Lyophilized samples contained
significantly less degradents than ‘;he solution formulated samples. An IEC-HPLC
chromatogram of IMC-1121B incubated 3 months in solution, or freeze-dried containing
8% sucrose are shown in Figure 29 (40°C incubations) and Figure 33 (room temperature
incubations). A reference IMC-1121B sample was included for comparison. The
chromatogram of the freeze-dried sample is similar to the reference IMC-1121B, but the

chromatogram for solution formulated IMC-1121B was shifted toward acidic pH.



room tenperature, 400C and 500C for up to 3 nonths.

The control solution fornulation consisted of the
wopbti7mwzsd, current recommended sol ution for nubariusmo7/004050

for the HMC-1 12 IB anti bo® (5 ng/nL in 10 mM

hi stidine, 133 MM dycine, 75 nM NaCl, 0.01% Tween

80). Follow ng the incubation period, |yophilized

products were reconstituted to 5 ng/nL with 10 mV

hi stidine buffer (pH 6.0) and then anal yzed by

SEC- HPLC, | EC-HPLC, and reduci ng and non-reduci ng

GE

STt o Porrat Ry o R S looR i iC 1121

aftegRC3 HRiChsinsubatipnr Teel lyophilteep pesdusal were remﬂusaﬁttat into 10 mM

hise fRE bR & SR (R a B A hioBa e bRICT 1B

recdngétifiiéd ﬁé%—cﬁiéﬁcﬁiﬁ{p?es\"ﬁrl@ &Mﬁﬁﬁ&in% el Y B. @%%alyzed with
hi sti di ne %B Variation in t epercent nmononme

a 4-2Q%r wgueiag Ex(Rigres 34% trolwn 4i20% nonrreducdez SDS- ME (Figure
35) %él’lo\{/ﬁ%paetﬁ}ée\éﬁ&%h 1 (bu%ﬁp ?e [ CF Eg/o Enq%gé fg"‘@ﬁﬂ%@é&e% agr}ml antibody

te was onall
w1thy%pduck¢séeﬁd§ermg/ﬁﬂ aBtibdbdy Wt 834b gidrbéc; Alpladyeli @fshificantly reduced
ﬁadents t han the so] utiaon formul ated sanpl es, [O01

hea‘i&? aspdegpafetiof i qomparsprwathidhe apa-lyrphiy rplationnd
solution forrmulated | MC-1 121B after incubation at
Room Tenperature and at 400C. SECHPLC and | EC HPLC
were perfornmed on sanples before and after
| yophi lization and fol |l owi ng one nonth and 3 nonth
i ncubations at roomtenperature and 40C. Fol |l owi ng the
i ncubation, the |Iyophilized products were
reconstituted with 10 mM histidine buffer (pH 6.0).
Vari ation of percent nonomer, aggregate and degradent
is shown in Figures 26, 27 and 28, respectively, for
sanpl es i ncubated at 400C, and in Figures 30, 3 1 and
32, respectively, for sanples incubated at room
tenperature. Lyophilized sanpl es contained
significantly | ess degradents than the sol ution
fornul ated sanples. An | EC-HPLC chromat ogram of |IMC-1
12 1B incubated 3 nonths in solution, or freeze-dried
contai ni ng 8% sucrose are shown in Figure 29 (400C
i ncubations) and Figure 33 (roomtenperature
i ncubations). A reference IMC-1 121B sanpl e was
i ncl uded for conparison. The



chromat ogram of the freeze-dried sanple is simlar to
the reference BVIC-1 121B, but the chromat ogram for
weabariowsas7f ormul ated 1MC-1 12 1B was shifted teaamus2007/004050
acidic pH [01 13] SDS-PACGE 2anal ysis of |yophilized and
solution fornmulated | MC-1121B after a 3 nonths
i ncubation: The |yophilized products were
reconstituted into 10 nM hi sti di ne buffer (pH 6.0).
IMC-1 121B maintained in solution, and IMC-1 12 IB
reconstituted freeze-dried sanples in 10 mM hi sti di ne
buf AHat {gdthitmed)iswer e anal yzed with a 4-20% r educi ng
SDS- PACGE (Figures 34) and a 4-20% non-reduci ng
SDSt PAGEA( dtatgle fernfifijtidroddnopvidige an tuntiteel yamdtdbuffer wherein non-
i ncubation. The |yophilized fornulations, 20 ng/m
enz3 G R ETRA O f Lbo0Y SO ST PSSR body w th 8%
sucrose, displayed significantly reduced heavy chain
degpadat Th8 formmaaigasd it 1 Wherkihahs antibydpRianiaatid VEGFR
fornmul ation.Wat is clained is: 1. A stable
antipgf¥y| at i on conprising an antibody and a buffer
wherei n nonenzymatic fragnmentati on of the anti body
subs! ant Tak IRYmAGEGESE cldim ThwhéreinikbahiiBouyois afl aatinVBGFR2
wherein the antibody is an anti -VEGR anti body. 3.
antipREYf or nul ati on of claim 1 wherein the antibody is an
anti -VEGFR2 anti body. 4. The formul ation of claim 3,

whegei n e foipskiEZool ¢804S, WhereMGhé VIEGBR 2 2ntibb® is IMC-1121B.
formulation of claim1, wherein the antibody

congentrati I s about 50 to about  200.,. m. 6. The .

oSt Ao o Gop iR 1w W BRHPY it ig about 50
to dblowt 200 Agyduffer. 7. The fornmulation of claimé,

wherein the histidine buffer concentration is about 5

mM to abqut 50 . 8..The forpul atjio claime6, .. ...
Thebor oP it fRradiiton af giFs 4 VBB ILIE PATicD RO e Hstidjae buffer.
mM 9. The fornulation of claim®6, wherein the

hi sTi di ndheubimiilatith bfclalnw 65 wherzirt theatiidinébdfferlddnclimtion is

f or. tion of clLaim6, wherein the histidine buffer
bRV tipugog it

8. The formulation of claim 6, wherein the histidine buffer concentration is
about 10 mM.

9. The formulation of claim 6, wherein the histidine buffer pH is about 5.5 to
about 6.5.

10. The formulation of claim 6, wherein the histidine buffer pH is about 6.0.

11. The formulation of claim 1, wherein the buffer compriseg a citrate buffer.

12, The formulation of claim 11, wherein the citrate buffer pH is about 5.5 to
about 6.5.

13. The formulation of claim 11, wherein the citrate buffer pH is about 6.0.

14. The formulation of claim 1, wherein the buffer comprises an acetate buffer.



11. The fornulation of claim1l, wherein the buffer

conprises a citrate buffer. 12. The fornul ati on of
wolei7rmw43B7 wherein the citrate buffer pH is abear/us27/004050

to about 6.5. 13. The formméati on of claim 11, wherein

the citrate buffer pHis about 6.0. 14. The

formul ation of claiml1l, wherein the buffer conprises

an acetate buffer.15. The fornulation of claim 14,

wherein the acetate buffer pHis about 5.5 to about

6.5. 16. The fornulation of claim 14, wherein the

acetat e e frmulddonSofaant 14 viherdid theadetadbeffer pH is about 5.5 to
ophilized formulation conprising: an antibody a
aboB%‘? and a | yoprotectant wherein non-enzynatic
fragrrent ation of the antibody substantially reduced.

18.18'he TR¢ Mhmldtion sHfclsiidl NMwihereitities fletaté BaffeMpHROsHout 6.0.
is an anti -VEGFR antibody. 19. The formulation of

clajm 17, in the_ antihody is an.anti -VEG-R2
antﬂnodyA 9\9%53 h¥131e ?%‘?‘5 le?OIEEI‘é%lﬁgilg, wherein the
VEGFR2 anti body is IMC 1121B. 21. The fornul ati on of
claim 17, wheaghntibdd® anti body concentration is about
50 to about 200 ng/m 22. The formul ation of claim
17, wherein ch’P? fer, conprises a histidine buffer.
23. The formf cIa|m22 wherei n the histidine
buf fer concentration is about 5 mMto about 50 nM 24.
The formul ati edysfdrotectanm 22, wherein the histidine
buffer concentration is about 10 M

wherein non-enzymatic fragmentation of the antibody substantially reduced.

18. The formulation of claim 17, wherein the antibody is an anti -VEGFR
antibody.

19. The formulation of claim 17, wherein the antibody is an anti -VEGFR2
antibody.

20. The formulation of claim 19, wherein the VEGFR2 antibody is IMC-
1121B.

21. The formulation of claim 17, wherein the antibody concentration is about
50 to about 200 mg/ml.

22. The formulation of claim 17, wherein the buffer comprises a histidine
buffer.

23. The formulation of claim 22, wherein the histidine buffer concentration is
about 5 mM to about 50 mM.

24. The formulation of claim 22, wherein the histidine buffer concentration is
about 10 mM.

25. The formulation of claim 22, wherein the histidine buffer pH is about 5.5 to
about 6.5.



25. The fornul ati on of claim?22, wherein the histidine
buffer pHis about 5.5 to about 6.5.26. The

woaoomobsazsion of claim 22, wherein the histidi necbaSt®r/004050

aboufH

pH is about 6.0. 27. The fa’mul ation of claim 17,
wherein the buffer conprises a citrate buffer. 28. The
formul ation of claim 27, wherein the citrate buffer pH
is about 5.5 to about 6.5. 29. The formnul ation of
claim 27, wherein the citrate buffer pHis about 6.0.
30. The formul ation of claim 17, wherein the buffer
cCoOmpl i SemeformbRitiohofblifihen, whireid iR Histidihd Bifferpldis about 6.0.
clain130 wherein the acetate buffer pH is about 5.5

bout |n130 wher.ei
t he e B Rt el finegeip e SRl st PHERR butfer.
formul ati on of cIa|n117, wherein the | yoprotectant is
a ggar . ThAorhhtatibaroftAini 27 wiieredh diewifate buffiler pHnis tatbeut 5.5 to
| yoprotectant is sucrose. 35. The formul ation of claim
->wherein the |yoprotectant is trehal ose. 36. The
formulation of claim 17, which further conprises a
surdoact anke fordulatidn If@ldinn 2, wtheredh tied clirdieImffenpEl igiabout 6.0.
the surfactant is tween 80. 38. The formulation of

R TR I T AN B R R T

buﬂ&Lab|I|Z|ng agent is aspartic acid. 40. A Iyophlllzed

fornulation conprising an anti-VEG-R anti body, a

bUf ]m 40 %qur%téfe gt an%% d’élelr%m R/%o@% le}hler IQH is about 5.5to

aboan$5body 42. The formul ation of claim41l, wherein the

VEGFR2 antibody is I MC 1121B. 43. The fornulation of

aboEP\Mg?e){"ﬁ’a rt}.ﬂn oef ant | ?(9 there%pl ) El(ge ffjexS pﬁ%’ %out 6.0.

33. The formulation of claim 17, wherein the lyoprotectant is a sugar.

34. The formulation of claim 33, wherein the lyoprotectant is sucrose.

35. The formulation of claim 33, wherein the lyoprotectant is trehalose.

36. The formulation of claim 17, which further comprises a surfactant.

37. The formulation of claim 36, wherein the surfactant is tween 80.

38. The formulation of claim 17, which further comprises a stabilizing agent.
39. The formulation of claim 38, wherein the stabilizing agent is aspartic acid.
40. A lyophilized formulation comprising:

an anti-VEGEFR antibody,
a buffer, and
a lyoprotectant.

41. The formulation of claim 40, wherein the antibody is a VEGFR2 antibody.



44. The fornul ation of claim40, wherein the buffer
conprises a histidine buffer. 45. The fornul ati on of
wolei7rmwgs7 wherein the histidine buffer concenPCattisem7/004050
is about 5 nMMto about 50 81 46. The fornmul ati on of
claim44, wherein the histidine buffer concentration
is about 10 nMM 47. The fornul ati on of claim 44,
wherein the histidine buffer pHis about 5.5 to about
6.5. 48. The fornulation of claim44, wherein the
hi stidine buffer pHis about 6.0. 49. The fornul ation
of 40| ai MTdXormatiatieh Bf thadm [af wBereioherVEGPRA antibody s IMC-
buffer. 50. The formulation of claim40, wherein the
12 fer conprises an acetate buffer. 5 1. The
formul ati on of claim40, wherein the |yoprotectant is
a soar . TiXormtiRtiba oifdlaihinwhkretr giemnfibodwbeticentratidreis about 5
| yoprotectant is sucrose. 53. The formulation of claim
to abput SQAeg/Blln t he | yoprotectant is trehal ose. 54. The
formul ati on of claim40, which further conprises a
surfgact apte forpulatiof Jr@litil 40, wWhidreth tie 1iffer tédmpaliey £histidine
the surfactant is tween 80. 56. The fornul ation of
buffgr.ai m 40, which further conprises a stabilizing agent.
57. The formul ation of claimb56, wherein the
st ¥ | | ZTROfRmaitioh o fRHMAr 44, swhdedifl théiBstidink Pafrbt ddncestration is
formul ati on conprising:a anti-VEGFR2 anti body, a
abopti PN thabiS0arM- and a | yoprot ecting sugar. 59. The
formul ati on of claim58, wherein the VEGFR2 anti body

i s 4G TALABmubRion BTRIfigr M) vaickein tef histidinebaffer concentration is

 wherein the histidi b i _
abogt H) mM. e histidine buffer pHis about 5.5 to about

47. The formulation of claim 44, wherein the histidine buffer pH is about 5.5 to
about 6.5.

48. The formulation of claim 44, wherein the histidine buffer pH is about 6.0.

49. The formulation of claim 40, wherein the buffer comprises a citrate buffer.

50. The formulation of claim 40, wherein the buffer comprises an acetate
buffer.

51. The formulation of claim 40, wherein the lyoprotectant is a sugar.

52. The formulation of claim 51, wherein the lyoprotectant is sucrose.

53. The formulation of claim 51, wherein the lyoprotectant is trehalose.

54. The formulation of claim 40, which further comprises a surfactant.

55. The formulation of claim 54, wherein the surfactant is tween 80.

56. The formulation of claim 40, which further comprises a stabilizing agent.

57. The formulation of claim 56, wherein the st.abilizing agent is aspartic acid.

58. A lyophilized formulation comprising:



6 1. The fornmulation of claimb58, wherein the
hi stidine buffer pHis about 6.0. 62. The fornul ation
wohoaasasy 58, wherein the |yoprotectant i s sSucPOTAS203/004050
The formul ati on of claimb589 wherein the |yoprotectant
is trehal ose. 64. The formul ati on of claim58, which
further conprises a surfactant. 65. The fornul ati on of
claim 64, wherein the surfactant is tween 80. 66. The
formul ati on of claimb58, which further conprises a
stabilizing agent. 67. The fornul ation of claim 66,
wherei n the siipghiti VBGIR2B&8RModys aspartic acid. 68. A
nmet hod of treat nent conprising admi ni stering a

reconstituted fornuli nprising: an anti-VEGFR
anti body, a Hfiskdineby %ap opr ot ect ant .

a lyoprotecting sugar.

59. The formulation of claim 58, wherein the VEGFR2 antibody is IMC-
1121B.

60. The formulation of claim 58, wherein the histidine buffer pH is about 5.5 to
about 6.5.

61. The formulation of claim 58, wherein the histidine buffer pH is about 6.0.

62. The formulation of claim 58, wherein the lyoprotectant is sucrose.

63. The formulation of claim 58, wherein the lyoprotectant is trehalose.

64. The formulation of claim 58, which further comprises a surfactant.

65. The formulation of claim 64, wherein the surfactant is tWt.aen 80.

66. The formulation of claim 58, which further comprises a stabilizing agent.
67. The formulation of claim 66, wherein the stabilizing agent is aspartic acid.
68. A method of treatment comprising administering a reconstituted

formulation comprising:
an anti-VEGFR antibody,
a buffer,

and a lyoprotectant.



