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signaling molecule for growth factors IGF-I and IGF-II (collectively termed henceforth

IGFs). IGF-IR also binds insulin, albeit at three orders of magnitude lower affinity than it
binds to IGFs. IGF-IR is a pre-formed hetero-tetramer containing two alpha and two beta
chains covalently linked by disulfide bonds. The receptor subunits are synthesized as part

of a single polypeptide chain of 180kd, which is then proteolytically processed into alpha
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[0022] In one embodiment, the stable, lyophilized antibody formulation contains a
lyoprotectant. In a further embodiment, the lyoprotectant is a sugar. In a further
embodiment, the lyoprotectant is trehalose. In a further embodiment, the trehalose

concentration is about 4.6% prior to lyophilization. In one embodiment the ratio of the
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[0028]  Figure 4 shows the variation of percent monomer as a funcnon of pH at
40°C in solution formulations of IMC-A12. IMC-A12 at 5 mg/mL in various pH buffers
(listed in Table 2) was incubated at 40°C for 3 weeks. The effect of pH on percent

monomer was analyzed by SEC-HPLC.



tenperature for 72 hours. Percent nononer was anal yzed

by SEC-HPLC. [0028] Figure 4 shows the variation of
w@ersentiosononer as a function of pH at 40C i PCT/US2008/057718
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percent nononer was anal yzed by SEC-HPLC. 8 WO

s go 8/[(%% 1?3@? QI}@HS@ 0o %r@&%m&rceﬁtm&ﬂler K a‘}bﬂcﬁon&f §H @U\Iil
e varitation o on
083 91 s G | E'F’Hd’rl Prals, §P#€LA1?T‘°TSWEQ"A£‘§‘ at

5 ey whinsuBdtédausoQ kr bukéie Mse effediabpleondercumsoianeubst ed

at k. The effect of pH on percent nononer
e b et

SEC- HPLC. [0030] Figure 6 shows the
var i H03@in Bizurp 6 slown the Masiatnmeol PEIiEnIeRRE S adincHen PPH At -

2%“@% 7049 Q sbl@tw%%rhﬁxl‘at%s I)fqmu&@t H@@%lpzft S 1A} Zarious
i n various l'Steggén-

R R S ol L TR
WeLK& of pHéh peﬁérft f6ionBf wiskhdyzeBrSECHHPLADNOMEr  Was

Sp :Li)(@)s ﬂ b¥1 g}sl}%ll\:\)'g %pr]péxg h%\é}lle{: ijmg%tes{udg glilglwﬁoanormulatmns
f cf MUC A IR.OTHS predircndnrp@fm&r th pféecinf é@ﬁecfwmﬁ gMEIEN®r f or
%nc%f)t%a?l r{, Ngél cpﬁégrrtrgtrmnt B Ebyc:tpé_&onc-gyt\gm o%Qransmon temperature

concen concentratlon 9 C|ne
c mequdatmwot@ﬁ cwglﬁgtrop g ‘F’%‘H‘bé?dafffllﬁeé‘ urd fArepiag Vafifigy.

Thec By Béceit E‘sc@x@x@fé%fft 5°atnh@ nrne/aﬁmﬁg 8 pafduréddetesheiape tathalr e.
r anping was fro

1ng@arw1ﬂon pﬁ]lcewaﬁgitetdlt?]zblu}e%rﬁ%%els%?n lﬁ;oziclgoo ers{mé%tep%?] ef fect é)f %ested
t harattai N transition peak was fitted to a Ilnear

regr i@?ﬁe]gn F?grgg é otw'g g(%&d:twﬁ‘im%ﬁfe%r ;ﬁ‘l E@G&n sglfdy &f%§l(1§&in

vari ure shows a prediction profiler

f oprmatntiongiof BAG-B - Jhewyplst deswibedip Hiple 3f‘*tﬁh L F%Es‘\lafﬁ 3

V\I;'n Alg -12n 2-5{3%LS@J§pl/nﬁichQ§ﬁ‘d'tddkaeﬁ)0 RAM ba b bRtfodm bhakds. Phaetudof

a i n

ag‘i"‘ls Rerégmegiat fge}en? Kol f%{ uBfe %%ﬁgﬁn%g‘ﬁ%ﬂ? t“ajmd‘l?’ﬁ “gg"t”eat

Wasonpmkf varedméied noofmdienyfepiatiorn tanef Tre efigptstobteg \hmlptes

SO' L bl S a mear
%FLBW aahl gercegt x%c){mmgg}gvef%%gt&%%g Ib¥ it BEBH&% WL 2 1 pa

de¥er'm unction o ation time.
ef kmession mdet wsing &P ¢aflvegbl es  on turbidity and per cent

NDNORRY3VE FRue S kB iR ger@m ,faédotnbxngnm i @&pmmma«xo@ of

I

Bt bR e A £ Sk ey

S Ofotttullgbibns fwas intibaied 20 AGSC Adr 4 Webls- PerckRt nathonear fof stvm@qsat@fal

| na%g Peat cli 8mu§tttox% ger 4 l\Jé/&sAf &&bﬁ%n ?[ 483&/\5515 ar{aﬂlzédrl]ﬁ S}-Er@ ki’iPﬁC 3

[0034]  Figure 10 shows percent monomer remaining in solution formulations of
IMC-A12 after 2 weeks of incubation at 50°C. IMC-A12 at 5 mg/mL in the Table 3
formulations was incubated at 50°C for 2 weeks. Percent monomer for starting material

and tested formulations after 2 weeks of incubation at 50°C was analyzed by SEC-HPLC.
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[0042] Figure 18 shows SDS-PAGE (reduced) for IMC-A12 in PBS and Citrate
solution formulations, following 3 months of incubation at 40°C. Reducing SDS-PAGE
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sOIESTHSf f or nul ati ons were incubated at -
[0046]  Figure 22 shows variation of percent monomer as a function of incubation

time at -70°C. IMC-A12 at 5 mg/mL in PBS or Citrale solution formulations were
incubated at -70°C for up to 3 months. Following the incubation, percent monomer was
analyzed by SEC-HPLC.

[0047] Figure 23 shows variation of percent monomer as a function of number of
freeze-thaw cycles at -20°C. Freeze-thaw stability of IMC-A12 was evaluated by freezing

the test sample to - 20°C in‘a freeze-dryer with a ramp rate of 1°C /min. The sample was
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20C for up to 3 nonths. Follow ng the incubation
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2008581 o Vd%?‘t.‘}%?‘l;"fﬁe“‘ P'l°mn‘pa : \é@tfﬁé’u‘f?e‘?t\ége%]‘f or
1 freezerthavvgiclesheRerd. Ateezé@hawi stahility of BAPA T avas epffluatedbyirgszing
Tflge t£{1 %ﬁ%ﬁ i HAWiPl OLES 8y VRN xsmﬁate%@ho@pma,oméa&, 1ORSs
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a thdWrdde@RvadepeRiddiab 1 fimesfafi@RZRrck 818 GLE v &InAYzed BYBEC-
Freeze-thaw stability of | MC-Al2 was eval uated by

f ridLs ng the test sanple to -70C in a freeze-dryer
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tr gtyé NG bat %tdﬁ)é‘ﬂ p%‘tecl'aﬂtlg ODP{kmg Q)gentg n&h\é@iQd é;npeq‘&lrw th a ranp

Ze- W process was rep eat ed
up t&QOI(E t Figwre 2Gshevs thavaptiop efrﬁem%%r?é?te %éé“"é%ﬁ%l‘%‘é@’ by

SE(ge, do-bnd 1&0%%&]@@&11&&@ a&ﬁts SieVEd tem@ermm ation of

percent nonone O
and. I[‘i%l]pr Figwes g%ﬁlﬂags th%mrx&troH a ﬁg%pgadﬂt ?ré] erE:?%{l of bR
t epfRedra- eideyo ;{r(ﬁ@ﬁiﬁﬂs thikipg pen@Ginglrodempdrgurg.ar i at i on of

per ¢ ?(Wsz]agg ?ig s%ox@g'thg\'a} h&%ﬁ%f sgﬁtl&fturprH £h funtt}/og%f buftey O-

and V8~ pr 6TEC agents, tine,
t emperret erddyo FOGHLE, ‘1”1@‘&?@“‘27“@??@9\@‘“?%@”9&“ at i on of

perc %3 de g{g@rg 860 @Sth@vakibtidg bf feftefd fuokuafef @F lyoﬂ]ﬁ{ ﬁéﬂ,

cryo' rot ectants, bul Ki
¢ et ol The slegt Bewan AL PRST T tn e
s Of_lekbteﬂt%ndnléf iau)ebpmyzeasorraulimmm b,0rndf0 il Tiftlegt was Exapéned.

0 and | ki ng agents, tine, and
%‘bcé?t °r"é Wfd’ﬁ %ﬁygure hovs The vari

9 shows the variation of
per C 69954)nD Aigwre B0 fhow's thy vapition obregtent pegragtip For voRhd!izest

! fons Ih@xcei\fze@ﬁe ot biEHBALA RR0@Land UEC 207D nBAGs dnakie 3
nt s on the percent nononer in on g%éswa alvzed

£ orervem aLESHIe indyopiglized fagrpfetpss . f SPAbI %" 62 s EX KN Fed.
Percent aggregate was analyzed by SEC-HPLC.

[0055]  Figure 31 shows the variation of percent degradent for lyophilized
formulations of IMC-A12. The effect of incubation at 40°C and 50°C for 3 months on the
percent degradent in lyophilized formulations 5, 6, 9 and 10 in Table 6 was analyzed.
Percent degradent was analyzed by SEC-HPLC.

[0056]  Figure 32 shows the variation of solution turbidity for lyophilized
formulations of IMC-A12. The effect of incubation at 40°C and 50°C for 3 months on the
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Percent nmonomer was anal yzed by SEC-HPLC. [ 0054]

Figure 30 shows the variation of percent aggregate for
wo ywphidibzed formul ati ons of | MC-Al2. The ef f BCT/US$008/057718
i ncubation at 40C and 50C for 3 nonths on the percent
aggregate in lyophilized formulations 5, 6, 9 and 10

in Table 6 was anal yzed. Percent aggregate was
anal yzed by SEC-HPLC. [0055] Figure 31 shows the
v %hl@ft}!’ & ﬂ/o Lhz@?foﬁﬁﬁ&nogsejgg 3d&io if Dibleloyap Eﬂalylzéﬂader

formu atlo The_ effect of L ne gorb ncea?lso
AQEORHRITOCS fghmLavitdfiiydwass T‘H‘@d‘%‘é’r" BN WSGORaLT
|Mﬁﬂhink'hglﬁ&latilptswblac_tph@a&tr@hot&neta and 10 in Table 6 vvas
anal Percent - ]

SEC- @%& Figge S"&ng‘ure %ﬁ ‘f?egé@%mﬁﬂ’ et &b %E‘ P%‘hﬂe”f

S Qthauthis omndubmbn dm»gmlfzgct MGy b [PHfprimulzéiens frow akle ArFe Hgubgled at

' an e {4 BnphOGerd REorsGd @t 3
o A% anT ARG S s DOMRRRLOR Blop Db @ itr Bl o

t UYibi-Qivespr tof m@y@mﬂﬁw%ﬂ‘bvéﬁ%ﬂ’%? fogtigrmyne tge regaiipy 10
| r}noﬂalkqérgeréenwas anal yzed after reconstituti on to 5

wat.er
abs 21799% cefi ‘5‘5’3 é%gow? 'R liaJrsfl lcn il S@E‘lyanég?g G %? %I (?s{te% c
S pe.e)tammotymmmzam (sp005F)} TFprgu;p thaghye lgm\}gatph@ocess has not
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Tdmmxlxmmexqwe baf@alaraieclwﬂsmcmﬁééz a’ HEPEE o

4 il watJEheO i MQEJEI dnbi 2@ duo‘&ﬂfﬂ)&h&ﬁsnﬂ@écﬁuﬁﬁ@ﬂﬂ&ﬂlbdtddtu@dg
W th [ ] er nL. and anal yzed by

{o
SEcapE @ Ctrﬂ"*’d é’f"&“ﬁf‘ ﬁ%*“f‘ﬂ‘é"%%. ni ng nononer percent.
[ 0058jos#i g Bfgﬂa 45 ghewde cirintonbfercelit olammies i adprstienyof g at

l T,7dn 1 ine
D{g (ﬁllﬁczlg i Ont?o (fgl'?’lﬁlgﬁ(?ls in lﬂBg gal' gﬂg%sbgf;fée ez{ d g\t/IC Al"e 1l
| yiogtTied ilymwzemméeé@swa@c%fd at 49 Fé?féd“"lnﬁé e bondiEry

Stsw&tstwe%‘e Bondibbed iSRAROGAIYand béretat tHénOmerwak Matyhed by SEC-
before and after |yophilizing was exam ned by

cifd& ar dichorism I M:-A12 was diluted or
r econmo]t UFRGke 36 stbos i VariQionaf @rcedt oofonder ay frictiorepfi ime e

ci 5098 ! w ZCSQIlol{l(in%glnngl ?%Js {n% amtﬁatecoqmir%h ﬁqC lASlh Ghe @

Jasco ori sm spect r ophot onet er. [0059]
F| efereed REpiglirodormiiasion werr weybeipd %§°°5é‘?’ denotsm Hisephilized o

%l%%r%comtlﬂﬁed% Mllﬂ@cvatel' :M@pﬁj:ezt HéHokhkd Va8 analyzed by SEC-
for [ations in PBS and citrate buffer, and | MC-Al12 in

t H&PLSref erred | yophilized fornul ati on were incubated
at 4@dacfror F?kurﬁBVIEth/s thd begiatiop 0 Pficeint 2 gxiegats avwpfussionyditie at

2 Shidt g Pulith Shlabio ¥ Gha ARG RRESHAMERIORE. WS
preferred lyopluhzed formulation were incubated at 40°C for 4 months. The lyophilized
samples were reconstituted in Milli-Q water, and percent aggregate was analyzed by SEC-
HPLC.

[0062] Figure 38 shows the variation of percent aggregate as a function oftime at
50°C. IMC-A12 solution formulations in PBS and citrate buffer, and IMC-A12 in‘the
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HPLC. [0060] Figure 36 shows the variation of percent

nmononmer as a function of tinme at 50C | M:AL2
w@odoattianm f or mul ati ons in PBS and citrate buf fRET/US2VAS/057718

I MC-A12 in the preferred |yophilized formulation were

i ncubated at 50C for 4 nonths. The |yophilized

sanples were, reconstituted in MIIi-Q water and

percent m)norrer was analyzed by SEC- HPLC. [0061]
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reconstituted in MI1i-Q water and percent degradent
was anal yzed)EbwLmEﬂ@R@TI@@%Er}{EMENHOM shows

SDS- %Qﬁ ( Q@%ﬁ gﬂ): ii u Mxﬁ;‘laﬁorﬁgre%usgéﬁnﬁpt% anrleB‘m tRAted
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5oe?ﬁcfacoyrof ﬂlerqgerl]&chasr’ntibodies by decreasing the availability of functional antibodies,

and by reducing or eliminating their antigen binding characteristics. The present invention
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The |yophilized sanples were reconstituted in MII1i-Q
water and 10 jig were loaded. into a 4-20 %

wareisAgilyxi ne gel. The gel was-stained with CopetEBS1008/057718
bl ue. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0066]
Antibodies in liquid fornul ati ons are susceptible to a
variety of chem cal and physical processes including
hydrol ysi s, aggregation, oxidation, deam dation, and
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re sen [ Y, e
B ST B oG B s Aeis GORR RE e b2 e
f cintitloNfGs AikQosed i8 PEE pubdissiont WE/2005/(GEX0 hi@orbme@yacfde@p
r ﬁ}gﬁﬁ%h Vealidey. H?etnl}&i eoafnd E)rrng@;ckd@gcruprgggf RS chdip ol 9
are discl ose

I catl on

VWEO@@FTSWWF‘ w&@%mselopnﬁg’f r?SéﬂfCéYebyn die pelegtidpandn jts

e NlidoEM seqhAOEF ne hibfecaRGor IMCRFB b koprekud B M SFONDHO¥ U
anti bod%Fof the 1gG subclass that is also directed

agfa’l’ef%f Msulin-1ike growth factor-1 receptor

( l G: 1 & };l 1 T ! 1 SS
ubI catl on%%:é 7’01%@5L ?ncgdr hgrd%ti eglﬁ%jth% %P‘S%e
h f &F fnitjahfomudntien Phosgbety Buffises Salinel (B Pl 7th dt veavdeiermaed d

S Q’%Hﬁ@x@&tldéfstualmhﬁm MIZRAPBO 1sfsgfsmvd tNEgg?eF &10? rp@ecxpltatlogl_ H
ente I ectively. e
BB il 7 Reb oo AP St o BF PRl e n

f artit Ve @&6r far snall epunesieipdabit. iAn ifficeYed 1IN Stmhilgind 6,
F @5R&GHS of §In¥/mL IMC-A12, 10 mM Sodium Citrate, 100 mM Glycine, 100 mM
NaCl and 0.01% TWEEN 80 at a pH of 6.5 was developed. The citrate formulation,

unlike PBS formulations was particulate free and has improved stability.
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[0070] Formul ation screening was performed in order to

determ ne the robustness of the initial formulation,
webwsphave Buffered Saline (PBS) at pH 7.2. |tP@EBS2008/057718

determined from screening studies that | MC-A12 in PBS

IS sensitive to aggregation, precipitation,

degradation, ' hydrolysis and light. In addition

to'that, it could not pass the test for particul ate

mat t ?dmf O Sitkter M@loumn{ pheGhiaREydrbsid mbﬁwedt the

solutlon fornul a con i sting,of

T St reaeme s mstggr e e TG Yl ong

0. 1Did:iind WEENS| 280 4.6% TaehpibkeoHyGolBiswas stehpedebdpEHA 1 2Tih eeze-

C|&69% ul%rnulatlon unl i ke PBS fornul ati ons was
rticulate free and has i mproved stability. 15 WD
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Iwﬁkﬂi%”¥m&9m§%§%-ga$yed fornul ati on. [0072]
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t hat uce or elimnate degradation of the antibody.
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cI léqmrg@m TFheeformpiations ey Bﬁgomﬁ?déﬁiﬁaﬂlﬁ%& andferdics BHiae
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red agent eser atives cids,
CEIER0 SRR B BEL ) HR 2D
pristegrithefeonmproductits tafdmétisrtidn Yarmgs falrmuamrl d@md@}nents may be

¢ os@a%ﬁ tg éngﬂlce a%HW Jcédr tl) MIQ Bxlgéelltl uzv'eﬂgn %1@&9 g%

fornulation o an anti y presence of a
| yupictnts ceaart sugarwéolwkﬁfwr gﬁrw%@ wﬁwﬂ%w%}m‘nﬂf zed to

st t@xbdulah&ﬁpr&p@x@ies@ﬁﬂy'b@ QG818 10 dhtahdd &abllﬂﬁ Qﬁ@&ﬁg foQheqpitdent
e N, reconstit

Shﬁ%ﬁ%&éﬁ%ﬂ@gn’ SioRorD o Bh P iee, ¢ ne
anti %g% sf a%;ﬁ%&tté ﬂl: #rXseEt%j(-v@ﬁtil3§ a'bﬁfﬁar HW&' ugé'al to ffﬂﬂgtam the

chemc rity fromproduction to
adt ofthsforgyulntion. Wﬁawwﬁ Pt n RO ShEHAmE! YeERHOBR

S Uitk &lhQatlofs iR @&Q@n Sleaidnl cbitdin &6 60K ltSlemIs@o frbedepieesent

i nvention, inc ant s

S PR g eviee g a0 S ka0

Vab ht@US5. 5, dnd miost p&ifardily gm0 pér Exeaplanytayffdpendudettabdrendt o
1m1{é3: & oisgtar%p f)dffe;s)ée@%i‘i? g:'h ggbi;tiginé, Iaf‘taratp, rn%ﬁ:%[]{artrate, succinate,

and acetate. In one embodiment the buffer concentration is about 5 mM to about 50 mM.

In a further embodiment the buffer concentration is about 10 mM.
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i nvention, including pH and concentration of
formul ati on conponents. [0074] According to the
wEe@sentlod nvention, a buffer nmay be used to naP@I/EEIV08/057718
the pH of the formulation. The buffer mnimzes
fluctuations in pH due to external variations. The
formul ati ons of the present invention contain one or
nore buffers to provide the formulations at asuitable
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h'a?cofuﬁs' Qu%?rd vta{w%E E%d ag%lo%ﬁs P?:le%'r{ga Q&bg}zm%g%g{é ﬁ?%g% ?ué%@:is
abrottimigd rpmamc ab@) dactoBignigragid, gl}'%ﬂea“fi‘l%l?ﬂeﬁéar“m@hﬁ'&dil%ﬁt
the buffer . concentr ;]lon I S about 6 WO
2008/%18 103 e B Ogh BT 8V Y @]C""l‘ﬁ‘ °‘F‘6’F Wifations
ofsultfdmmpr Exﬁtbﬁﬂy sbimantiaveolighsiface Gndicu anthe siewoer imgfaee. n
St ealg &b A QBN Bon i Mo SR Yen DB o Bor R R UL i AR RRACON
stﬁabnrfmt@t mgmagae pritigody gdregaléon atii airaaser ipgrrfacs; Hisrebydielpipe to
POl XM ERE GioBsSREB vityDd B EntibéyGPIARLS. FaMGatiplél eddingdbiies,
and am no acids. Preferred stabili zj ngthleg) ents. i ncl ude,

bUEW%FrbéSO ABTedyer prtibedy 28g5eealion it PIUEo, Y i Ue I d#ion Ki ¢
adycdml@dymd sﬂﬂactahmdyais@&euce DR Rifrhdtioh of paficulSesif S €.
ﬁft"gSL‘H“g oerml%atlon f% theq§oph1 ized %orm%lﬁ offS o%rh ks;regen?l el'\t‘i-‘)oq HEY

utions
hauxéachntg:lan lsuddeé@emt emmsirof tlan:retlhmhqufmtﬂetwm tht lgaphidiesd. .

I r}'oxazqrag&r ardGhe'rEHMER ek H)'rﬁu]eﬁfdﬁ fb@t‘b?eférzﬁ)ﬂsth@ﬁe ]y@pmlfzgpm €s

to aggregate at air-water interfa
sJ?rfna@tuah orrﬁfﬁvnﬁ 9816 QWFﬁHédiﬁﬂéaﬁdﬂé‘b‘aﬁed?fﬂ’a‘iy SP‘H%OH
ai Yo roWAydphilikalibi IShdszaints inbl@deC Ry ark adt [imngl tb Polysamie n(B(rerEhe

bi_al ogi cal | i of the antibo

ol ety B Bmeaiie e 8 RN £
agerSe03-oint)i and bitd saltsi &rene Wnl@ﬁiﬂteneﬂw wrfmgﬁnmomymaﬁ@ ls
| ViR b bd13&d abduloepur f act ant may al so reduce the
formation of particulates in the reconstituted

f or myoad)i OfMke l&ﬂbhflxihﬂod prepRicin gemehtd zOd’afﬁd/ &tstr&EbS th@tfmatyh e

0 {d%%ﬁ?gepr%t?l}{ie %m8°‘{}’r°%“d|e§, el‘bﬁsc utlre%sgsdmggitre I;rlrﬂpertature decretaﬁe lICGO cr;%ﬂ?
| yiorpiatidn| ipmicistrehgiir imerkaat, pBhanges,hdsh epargorshaveliel mdration

f %ﬁ@%ﬂ%tcbx{gamamtchzﬂée@ f ﬁﬂtﬁ‘:pdlys tﬁahﬁc Qﬁﬁudel'oqgmujﬁsgs%gthe

fornmul ation. For exanple can be added
t drepding 2ader dpERBPISHT tANDY ﬁabllaedf larraédwwﬁﬂr ‘qu%‘é(?ﬂr%??‘ants
SUfcfpﬁ)Cet:ﬁﬂtls% doﬁ’!ﬁcluki&jﬂiat phottcts ag’aﬁlstm&tstr&slse@his&ﬁiatéd@lm

WEEN 20 bat 80 EN 80
Do TRy Bk PSR bR PYEE s
# PR Bidid théJreeziamprodsssl Onserlntose lydprotagraats emdlsqmcrmqteqt he
il%&%é A0 GRBG R @ b oPMidaSon aAPQM be FoLRhABIE, @ 2R 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
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[0077] The lypohilization. process can generate a

variety of stresses that may denature proteins or
w@eimgpepdd des. These stresses include tenperat BCBEUS2008/057718

decrease, ice crystal formation, ionic strength.

i ncrease, pH changes, phase separation, renoval of

hydration shell, and concentrati on changes.

Antibodies that are sensitive to the stresses of the

f (I:‘jtg 19& lfi’élgl/sﬁ’éar Q&Mbm g'gpgrl)?grﬁxtséyt?aﬂl Qﬂzeﬁﬁ a:ka‘bx{o‘l: Zﬁ?ol,b%/ _
a one or nore ectants ro ctan | S
R R el

aSc%@neinatoedthmdf hExainylespmp}efezred lyaprotecibhre inelfdey It are not limited to
| YLF§|' %Eh%l%% g‘gryx:ltg’ a r?ac%nt??s shlrllock Eib%ge Cryoprotectants,

rom reezing process. One or.
nor e éO\Yfé)jpr %@&Es@xﬂmemy rp\gde'sI §ﬁﬂ12€@f091{1ﬂ1@r%t whxéhﬁﬁ@b& he

stresses associ ated w | yophi | i zation an
f orepesea el haPrairEal lyglﬂ‘éﬁa% LY%*U&‘F%% lsaﬁta‘i’ll‘zélr%ﬁ‘ifgsé i an
arﬂ/lﬁ@l a&ﬁlbsfﬁn&:liﬁﬂﬁst%zdﬁ’@ﬁtﬂﬁ@dlletﬁﬁﬂngiylrbf daedhentas reduicst, fidibye;

as ﬁg‘&ﬂé% m p[r%as ?lé;%‘rsocets)sgt adltf;elndeso Lyno(l gr\(‘?ﬁ;g}y{ngsuch

2(00&£s5116 1A Bes ra@rwwsg BogHt %ﬁb?tbsﬂogtcpll apriMity prechespicah jegdtigps. [n
Sug J hﬁ'l%éaqm'g'{uﬁuoneﬁlghydg )¥Q %Eduﬂdan@rf M)IIMIIDI{ £k fra@ﬂeﬁﬁ@cﬁlo'

aralto , sorbitol, and manm taol; propyle '
gl rpastions aﬁgmmm“hslz |S<évf@n§qawowdqﬂ|°mlwﬁdé’§mﬁ SRl A Baphiticcd
C olgRiunabd QfGalsh iﬁﬁﬁcﬁﬁfnaé)ﬂama |le>& 1€# temperature ﬂuctuatxons during

preferre otectants incl mted
gttt e G The e Lo gl
d as&nmdmeﬁyabmbeeinec[ BNt mdhds proes @rike artrsydas $pon dpingwides
%QI!HL {l{%igg Urfh%g gﬂi‘ér@x‘sé %E@ﬁed\’fﬁy f&%u%s p@the ;ﬁ’gsgn‘? %@ﬁ*on are
throu process of lyophilizaton. Lyophilization
sdespnquab fermhsf figir pamperegicopcRntraligns amegsuead e fppanlatign
f |ge§,t,e épRdeioand. then the quantity of the solvent | s
reduced, first by sublimation (the primary drying
proc qmsQ] alonke le@bpdthes O hpprieon ifvehien srevids damgthdisyindg
p rfo ?a%)mstm st%%zys\%bgdneﬂhatl\gl'é rFILonQ nhxp Q‘Q?ﬁaté H%QEtton which
reacti ons.
| yxwhapw ztélu: hirfggy remgm tapter that ihay Pregigost %P@o%ré At f‘aaﬂlraaﬁ
OXdidd ok 010 Hehido 2618 BRMNSY, EAfbrmdiiSiRsl ip6u GrarRREdAsl padc@sinyM t h
sol utions can be avoided or slowed significantly. A
I y opIpdcigd1z e etefnGtiano @4t iawmtibmly uadkigoes Aydoelvbisdepgmeptiodue to .
Shotd adiSdm GRS Aoy oG8 LSy A Hfe! nly mgﬁm PR Y
and Wb for v omfen‘pera turé stora
f orcenipishied prsineybatiom ef thyyaghedy in ap Fyes ?°gﬁ W'&‘?”ﬁd‘l"oe

dri &dacRY 13%‘:1]?&5165@ tibads telﬁBQMed 5 stofl@ (B duraBSHCT tlﬁStu&;D Fay
dryin erw se fied,

dryin S
¢ HETRF. ST Bl ﬁﬁe‘“’%} %3% it %?lwwgﬁflred%”%ﬁ‘%fp fhe'
d&&gﬁdalﬂadprbdmcﬁs eltﬁyhm a?:fly&:ming smmpjmimwb : t:romﬁmgarrl]w-rahl :)I’]S
asur e r ! efore Lyophilization.
a'ime %‘Wgo&faﬁlgﬁ%éhhg&pr esent invention
prOV|des for met hods and
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formul ations to stabilize anti bodies that are prone to

non-enzymati ¢ degradation, which nmay occur at the
whepmgaldieyi on. Factors that may predi spose an BeCL/URm0g/057718

to non-enzymatic cl eavage i nclude am no acid

sequence, conformati on and post-translational

processing. [0080] Determ nation that an anti body

undergoes hydrol ysis, aggregation, oxidation,

dea f]' Ofh ad@fxﬁlcérﬂbJ tfdrﬂﬁlatmnﬁﬁ&%/ 52 ngfafe&@mﬁﬁ@tﬂrd@é&n%

t he e region may acco Ilshe |ncubat|on of

L R RS TP AT ST SSONEY FT MR RRF o 1 b

i NGprb@tibn Mdipkecipiiibosmedniétbdel evat ed tenperatures to

shorten the duration of the study. For exanple,

i nculieoBtlon Varnus alytieat taehnigres K@D g thegican Eesyroiip ﬁ’g‘b?%{ e

I rk?aﬂﬁ)i%ldf 9Eblutl%hﬁ)nnlﬂ:ﬁgﬁs%q%rh&ﬁktﬁfa@@éﬁﬁl&e&@b{nuﬁﬁen anal yzed

u5|ng si ze exclusion ¢ ronatog % nce
| i tealipigues el fratongraplpyieterarne \ﬁsﬂp B! S?é@‘gfir“ﬂ% 03
F’C;thlsg U3y ('Dls&) to[dExxBile themnatxchotilting emperate (o)dy

or.nmu [ { Ll
ef(fxb%icgangfll s?aﬁ@?%smwrx Lez? d %qxon & orﬁ@érﬁt??g&gart‘lﬁ{rg ﬁgarl]-itl}élgl
stiseisgnal mdegel tdagraadaﬁttabdw a teagmt@gsaﬂtf Rlght, -2 Rcpbout 4°C,

prr@?}h R é?fthr@&b 2o B%%’)tab&@WC aﬁa@%@dso"é&lm@&&xon

anal yt'i techniques known in the art can neasure the
anvqbiéts@yby Rnising phsgrbgppe a4 akoy) 33P Plaﬁ“dr(&)r“ﬁﬁﬁﬂﬁt“r‘ geongPeTo f

Slteks EMtdegadaMQl&mg'SEZ&ﬂ’Lto B1abilitR tdn®B mesSutedat a selected
tec n| i nclude, for exanple, determning (i)

tH‘é‘F‘?‘F’éﬁ % ST U EeRS di fferential  scanning
cal oréd lg?t r }(n(%\ %Qnt fil f%ﬂﬂlﬁéﬁ t%x%%la[ﬁ'p%v{ﬁ%! atlh@g

t enperature I'1) méchanical stability usi
c onpqeaFatienpt éhjla‘l“é’f"?ydﬁﬁma.‘iemﬁﬁ'ﬁﬁf"l dfrp Byt a’P@d“T(eP‘r i sabl
r Q?Aphﬁlhmonnhﬁ%hﬁﬁdmdun%&@dnﬁE ko @A esl@ioh veh an antibody

stabilit, ratures f 0

e i B TrE e e s capefrtiiorde ¥ o aion,
5Odefore( lbopﬁnhsanbm tﬁoolnstaxt:u firtxinel rbodinetnrytheigephiliondi fergpulation is
abr%c%%sl?% %%vxt’ﬁltl m%t%)?urgter%l\s Qa ﬁ&@ﬁ:@a &Yt cle fﬁgremw& tQénulanon

gates and degradants using SEC HPLC.
St \atthl an |a¥t5b0@avnn°l9'éf atigmpd ehOE'cFOatg/ gl g apautA08 remle npe rat ur e

for a selected tine Q 0 ,
2L R RS B LT ek bR gRRIRR'
C cing et ideatidabliphodhaihh witlaguth b topain poyalentle divked t0| athgaviy elein Yyn
anlilr{t%rc {n dns{r? S)quoHa:" %ultlﬂl@cﬁsuﬁ'{glﬁmngs fmltl%pﬂﬁ'tl e t@@lqaavy chams to

fo I'S reconstituta i qui d forma
mngaqodnr mmalwhwﬁcprb@@ynw W@éh"t"fl’éf'i"dﬁ S&Efdb‘to 22 3 2migo
ti 4es ahd th&ﬁreg ﬂﬁlﬁlfﬁa:laﬁ f\ﬂfﬁﬁdnb oy 11@@ BGEERET @inbe8 oef vaﬁzh:_ﬁ:
formul ati on  before ¢ For instance, in
SRR 20

orfemaHHEBel P £1° PHES heag s s e onk
I eaAitsd domeih €d,) wadida, dependingdn tlvm:laesror ootypeas sntibaly gyt edr fioun |

pacc)gsta%l c?o_mfalrnse &JJ,%%F@;&%L&%&S‘. ILQSML,%'isg&pes areIgA, IgD, IgE,
IgG, and IgM, with IgA and IgG further subdivided into subclasses or subtypes (IgA,.2and
IgG|.4).
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wi th an anti body concentration of about 50 ng/niL to
about 200 ng/nL. [0084] Naturally occurring anti bodies
wo y@saadiby have two identical heavy chains anPCT/We2008/057718
identical light chains, with each light chain
covalently linked to a heavy chain by an interchain
di sul fide bond. Multiple disulfide bonds further |ink
the two heavy chains to one another. |ndividual

C ?.(TO '@%@an GEle'a‘jy, |tlﬁtv§’na@Q ABh S sﬁkﬁﬂdoﬁ@ieﬁbl@hrﬁﬁé ackd sé@ﬁ:nce

am no _acids) and st di f.f
| UREEAIGEoT AP MRG FCR B s S YUpT AR e
dasrai nue(e\;ﬁg)ona Emhéd)lrypmmambxapltmaﬂtaﬁmdﬁer(rﬁu)g regldve (Gl Yy
chal an oNpr |
Bur Bl A, 0B VPRI Ropc kL A0, Bl
trfragewmk\'#r@bipregle@nst ant domains (CH, CH 2, Cl113 and

In humans, the isotypes ar A. 1gD, 1gE . 149G
o) [OGRR wiePoTgAStiR an o Rthar Vs o i gt
S U Girapas A Sarble b tonpdges(thegifige2-biadiok sitk.pEEY ch BMDscFv) is
Zoaggaxllt% ‘55 ]ho ?T §200§/ 9?11?:1?&" nd a Llogc%?a}n oﬁ%gt% %lﬂ;ﬁde Ehlaﬁ
el ne shew &onsi der ablfe am no aci sequence
Y avheabll tllq l‘ﬂ iernfinug of @A éormm an e ¢ terpinpspd thg @ther, domain are joined
paJyE'fﬁHlalé‘er (?Je etghQJé @Etaﬂid @@4(971‘78 tﬂa&,eaaw )QW@-sb)oﬁ_dung

sife. peryvar i abl

c GHT O Y P 0T BASHERTHG: FAET OIS toRey oF B e
I Non@RGhHfé of YbiuBdvdcodibihant whhetddtisplagpskegpOdutied biﬂ:}énbﬁtﬁ&
vari abl e regions called framework variabl e regions.

[ 008810870 h e Singe ¢hiaipantibpdiesriack mmevp el of thsersaptidagriefof Y& and
VR QIR uRSied (2 A@ RN ARAEE Qenvgd/ ThbEBENBR /el Bihne BNEL
constitutes the antigen-binding site. Sin Ie chain Fv

( Egbiems F'~°§°°“’éﬂ|4 wilfy the Bff&&wweaaglﬁm’ces dShPAPFIF SEEER domai n
angdtitddivHe Qe free Gﬁemegrﬁairytﬁﬁtﬁhtttﬁ& tetvadnrheavywhed @nstant he
lo\ltr%'é?rngn r(‘i n&e&lcgogécal 11018_%2]' S. /%191 iona ){e sé%lt réilrﬂa}qtm%dlgsfa(i 28’

e. cgns;detablssmdﬂattthanl\ddaole 4ntiOddies ?WCB:aQ hayelgreater permgdbiliyy, tha®hole

8 %@%g%s allovAn'éM& 19 @haﬁltanf%oddas to \Gglgg&ng %Qé E) te(r&é? Q@E&%ﬁd&[n get

escrib ay scFv_ fragnments on
o witsemses oISy lfﬁlrﬂ@n?% Hﬁﬁl%%iﬂl’ sepd gt olange §'p9|mefs?“b°dles
P 3k &R less UKDy taBrolke hifinvapticgfune[rEPShéY in Drdaplesr tRlaaihble
ant |, b di es lack sone or all of the constant domai ns of
t KBU%RR51 e anti bodi es from which they are derived.

Ther ghege, Mmh@x s&%}zalamﬁrbs&ézeeaépsq@leceﬁaﬂﬁaemg meeua 6 Ge
associ at ed w e use of whole antibaodi es

exaufigman covplamyly dnked By Hiirstprgtion HRkFretn P2 legy B@w? -

C @hd SHkbrd RS lifl@Fko ifdHn @ AR ivalEnD sngmadhm aﬂxbbteav\ylncmhai e
zg:g)ﬁ%slggcﬁ%clor irl‘glhsg)“ﬁ%cl g-'_gcl cgauh of éa H%“RB’Q'%‘“ smgle (;]lggi?l lax?t%lélcllyelg’c'ludes
c @nvsiiatlerligl|chairsfraginkre pndtalvanmblethedve clamtftabtmhi, ewl iglrdedre
h %gﬁldg [uﬁcht b Gt 1&?%!?&9&11}& Lﬂla;ny TﬂJ}@ﬂid\MiﬁJeneis composed of at least fifteen

amino acid residues. The maximum number of amino acid residues is about one hundred.
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anti bodi es, allow ng single-chain antibodies to

| ocalize and bind to target antigen-binding sites
woros/16f163 ci ently. Furthernore, the-rel ati vel ypGIEE1008/057718

size of single-chain anti bodies makes them| ess

likely to provoke. an unwanted i nmrune response in a

reci pient than whole antibodies. [0088] Miltiple

single chai n anti bodi es, each single chain having one

?(3)39 O N§wo thlg&%laﬂlbgﬂyﬁhrpdgtc!)ﬂbuleh ﬂ)kfﬁt% Mab@d)f bl§c§t

i nker, can be covalently |inked by at |east
0 n"é‘OYj'i* asptvalensdimer. deiahorisyhave e g ?ﬁdéwwctﬂraﬁétfsew@ can be
Si IBQJo%e&hadr Blslﬁeﬂﬁb bedh &Sin oAt GhvoaiRcIlaes a Vlmﬂﬁﬁm&ﬁlh&éd&o
tispecific. Eac

r nt sin I
CraT e g irar B oL PRt P Er R v e
f r @gie bdtwean dongeing an thakine cheathys divag the paidigroemvesn and i s

| c%glﬁgm%\q r}adogB?l?%ﬂeﬂ& nlk%ﬁg totregreﬁg thL: gﬁsﬂdt#ggg gm?k&‘ﬁt‘és

er 1s conp east
f i ft e®oo) amhiBdsimfd Haifi SSibEHES San ba_&ﬁhbﬂi&i(t'o mmma&a@rauaf
am no aci d resi s. about one. h ndre 9
ST B e R GBS I AL HOT 3 i Ut
anle v Hcﬁﬁauﬂcﬁﬂ&ctb&’usemm’lﬂlemaﬁoxtyberfnﬁmmfa Vd bathodhynainal.es 0
a bl y t.dine ' ' ns
“&Yl!{(}ut an)blmk%‘ %englg t'ﬂ)g Fgﬁé%d& P%:sgl&%%lé' %g’adp\{f}\ilethé M)?gﬂ%és
b| apegei hiagyclifhedd-tetndifsshiof. A ppssitdg @b@@ytwrmf thg dréagody ia/1 1

d %Mn&%ﬁﬂlﬁ% t@rglmthxtes Focld xﬁi O PRt an The SIQPPABResF ofh one
connected wi.th |inkers that are short_enough to

pradotet Tﬂﬁﬁg‘}‘?.cﬂ’gbeﬁ@f‘%giﬂﬁcg%ﬁ&mfﬁ§f Hrretifie same chain,

t hus Jyvi in

o 50 P8 OB LR RELYRD . SO s
arvonsipting d§ivVin i Mg amli G Jomdiig0 Jgpe Sehrrases fefopréple @anglnadiggstion

amﬁp&e REr&AD a8 b SRR Eaik Be ﬁéawvehsm hiBRQdi&S Foltwi

known as trivalent triners. Triabodies are constructed
Wi REPSIN g8 stions VArPus, Ebg refading ﬂ??d‘§‘“’é5fh33’ hingg arg gen¢rpied oHgsen
d| diRehd figrhéntaditie ifbrehabalishioigHondserta dﬂuﬁfeﬂéd taaMiqatoy, V11
sequ

t r\?rr@goglonoﬁ/%len’t Feﬁ) rgsun?:\\rlvheﬁ-ﬁleg}éu& clie kec{ ﬁre no r? ame HT Q?
arfraamg@d]avmn@er@y@lty for anhgadwttbem@pvaleﬁial@hfrwnem pOSSI bl e
conformation of the trjiabody is planar with the three
bi ndiW@P!si FelErappens eragpliizatiog) 1,5 fhaﬁ@gawaﬁf Lfpriensr fragpgnt

d &gﬁ:&@ﬁbofdy mmceﬂﬁlsesﬁgﬂﬁédhﬁé’vy chbin cal3@6k d@Raifa In &G antlbody

0S bi s ris f| C 009
RS be B sor RS Gl iaf i cophr S RE K fr s A LD o
t haetllamt fubl@dsompoms Csitdomgin.oThe Wt is @ sodiftddanti FCHEeptho hinding .
gﬁ@u&gw@teﬁ@mfmiaemmx&ﬂg%&n%ogﬁépgﬁgm Shffply are

erred to as Fab and retain heavy chain
h.cmfg@mryég%ﬁ) Fpmfiendiehgych 35dassand 1e. ghisk pre pompjexes Sus
Falgipleaf@lif prdeifsh@mpRA%ym 4l Rleiuibd FigensARRIcGHALT at ed.
Those divalent fragments with the interchain
di sul00p{de Biallgshe it edgion sepamtes tey Fab ahdtFo pergors athe ribody,

providing for mobility of Fabs relative to each other and relative to Fc, as-well as

including multiple disulfide bonds for covalent linkage of the two heavy chains.
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whi | e a nonoval ent Fab' results when the disulfide

bonds are not retained. F(ab')2 fragnents have hi gher
wa@ioditte103 or anti gen that the nonoval ent Fab fPEDE00$057718

[0092] Fc (Fragment crystallization) is the

designation for the portion or fragnment of an

anti body that conprises paired heavy chain constant

domains. In an 1gG anti body, for exanple, the Fc

conpracsss Tz, aﬂﬁ%dgéf:ﬁxedﬁﬁiﬁioﬂﬁlclu&h\ﬁxtE’@n@ﬂxm&&l th,@éu@lly an

Fcocf‘gﬂégétg’ggé%/%‘bg F i CO?T’E% Egteg?* B ﬁvdllleﬁ agme"q S|“é/ll-]a i on
ofFa_b,ah‘@leelimmnabmﬂs sihgechaiy Fotscbe), (smglydonaindantlbodles multivalent

a1l ERARES R0 RE A sn N T G bk R wT2C o
muntigept-e 1 gG |i ke pr ot ei ns, corrpl ex formation requires

e OB STBL b S0 LRt MG

p rlﬁ\ﬁiodbsﬁg:lﬁcmf bispedifid. iRispecitic ahtitodiesr(BsAbb) aveantilmdeaibh hokehver -

an 1

di ésjfa Ef"!' %gorl? g%: o‘r:lﬁégge\?a ét!ﬁst %ﬁ}eﬁfggggo If(é%%t\ti)\lllé)”lqjheavy
c rmcnfgny,zm rap@pnPedPitarE 60 Be @wwmmwmmn o \g haupfe
Thilg, on@&hgéao e shéqa‘res&la BuvdrMER ViR bitpRG G BbodRY br BpReddOt

limted nat ur al g occurring antibodi es, bivalent
fr‘éi*j??érﬁ‘taéb‘%‘ueﬁ""a‘%fﬁ’ﬁﬁ $i§%9S  npnoval ent fragrrents such

( S e F (@96] SIS Jﬁ% d’c nrl;ocfr:l rgto!r Er%%’legt? ther%of]ncig: Se ci% med bXsed
C hediiinity arni(qr b‘o@iye éfﬁnd% aetwaqn@é, by the ?@bb@iﬂé@nstaﬁ@r thh e I [ k e

t r@s@ocﬁ'&%f%ﬁ’%lﬁn'vﬁtﬂlah yntﬂ% ?h(d) %53‘1119@@@&)111([1%@]@11 between
Ant1 bodies, or fragnments fhereof, of the present

i n's\véﬁtgﬁfaﬁdﬂeﬂwné%ﬁbfif@bodéé?wdm%@tenf*&ﬁl&gb@&lﬂF%S&fe githe

bi sEaR oﬁ'blﬁdm@eﬁxﬁ:%dnfaht(bodylhthb@ aitigen. (ASRIAPE fel@gdao both the
' | es t hat ferent ant

ggaitlg?t?’ eéw?efl érlc, epbtope w1t§ its ng}ngm%sue on thta arbl %131 eﬁlg the vaIenge
t hdithe amibodys pledi réfless itct tyg nuimhier of @b grg hlnzlegwlsnemftacvpregﬂrc amtotﬁe
as&(ﬁ%o@e& %wéMythm itk 5 Bgéogatﬁﬂ Edng%ﬂ (I@J otWO$ !3 lﬁmrlﬁers/&un aﬂny

one anti present I nventi on pFOVI

bi I@;&@&ihm 1<9 amsf"wbtﬂus@@raﬂwnweaee freipdicgte “P‘I’fé‘?cgtﬁfb“‘d’lﬂha?‘e

i 16xekr t1@ walledd t1d Kf,, ftl&rs&&tgeral&tuu@ﬁ@ Streh @OEH) ceSpeGitifenii ty of
andt§t§ odi es nts thereof, can be determ ned . -

W‘“@?ﬂtang{‘hﬁ”ﬁfb%ds'%gﬁﬂ 8 avidity. Affinity,
repr apent eds psxd fiehen, SAHbdaleB" w%&gaxsf&a@mtmg‘ %lume

di ssoct ati on an _antigen with an anti body (Kd
nezesifications r%ﬂﬁ@?ﬂff@ﬁ%@f WEifF ApdgeeRiph m%ﬁcahftnﬁ ﬁ‘é‘H‘?eeb“‘
detsbhimaato, aﬁ}dga&en ARk kodymdécod sirg asd dhﬁnotbkaddetlt: ygehtS
t e P ﬁ eb tren txh GOf bq Cl. rmc
a f-?-b°ésaf? RN ‘?"‘%’“ UHE °’°e>’r% OXR\E &1 3RO ?‘%° p“’ ’%"g

t vhemcgifefapeutit ageisle tThe ambmrps eqpibe mp@ﬁw bb'hormtgstmm deg;etnble

bi Ol 09 08kL:E AR idchfeaBRhBREYs wilt Ak {8 HARLARER-binding

characteristics such as half-life (e.g., pegylation).
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of the antibody, which refers to the nunber of antigen
bi nding sites of a particular epitope. Antibodies

wao ypsaadiby bind with a dissociation constant (RTYSWNS/057718

i0"5 to 10-" | liters/nmol. Any Kd |ess than 104
liters/nol is generally considered to indicate
nonspeci fic binding. The |esser the value of the Kd,
the stronger the binding strength between an anti genic
dete I[G@S]anl’rom axtchﬁn@ﬁteinb;@d}é n)@y Belioffggatddtiethe drfiOE} byAs

use er el ant o nts'

i Ne qlﬂjog%{n% ahﬁ‘&?‘ﬁl&!ﬂ | %n§ "{uﬁa% " e gls A s%éj(l:l ?%(:g? Lr?(a%e a
s paxciobalantipatarige hnkeSmnh speofli Hindga paionantiers 4. mdeldmthﬂtm) ar e
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vari abl e regi on genes can be propagated in nutator
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Such m ce may be immuni zed subcutaneously (s.c.) with

part or all of target nolecule in conplete Freund' s
wa@eajosmands [ 0104] The present invention al so pPOWUS®es/@s7718

met hod of treatnment conprising admnistering a

reconstituted formul ation. The reconstituted

formul ati ons are prepared by reconstituting the
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and dot eeRhkasy patiageddse. [ 0107] I n an enbodi nent of the
i nvention, the conmposition can be adm nistered in
[0108] Equivalents of the antibodies, or fragments thereof, of the present invention

alsg include polypeptides with amino acid sequences substantially the same as the amino

acid sequence of the variable or hypervariable regions of the full-length IMC-A12
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conbi nation with one or nore anti-neoplastic agents.

Any suitable anti-neoplastic agent can.be used, such
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are incorporated’in their entirety. [0110] For all

| i KHieaidelimesbrestertbay %aewe/éwﬁ ﬁﬁef@tﬂaﬁ‘?@?m&grﬁf@t PResp pP0"C
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buffer consisting of 10 MM Sodi um Phosphate, 10 nM
Sodi @WhiGi t Fertlwphilifkd IC-Bdd foomnAioes, bitfler tyseQstatplizers, and bulking

L- a'é'!en?std/e% &%ﬂwu%%ewogggé%ts fractional fg:ctonal model at A12

concentration of 20 mg/mL. The concentration of IMC-A12, ratio of trehalose
concentration to IMC-A12 concentration, and the concentration of TWEEN 80 was

optimized using mixture design model. The predicted optimal freeze-dried formulation
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Chl ori de-was used to screen for the optimal pH Buffer
type, requirenment for TWEEN 80, glycine
w@osentinrat i on, and' NaCl concentration were exeai/nsmo8/057718

usi ng a design of experinent approach (DCE, JMP
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sorbance at ing an Extinction coeFf)'lcxent of 1 ﬁ? ang Ehe concentration

adjusted to.5 mg/mL with the appropriate buffer. TWEEN 80 was added from a 10 %
(w/v) stock solution following protein concentration adjustments. IMC-A12 at 5 mg/mL
in PBS formulation was used as a control. All samples were 0.22 pum filtered through a

syringe filter (Durapore PVDF membranc).

[0113] The freeze-drying process was performed using Lyostar II-freeze-dryer.
The product was loaded in to lyophilizer at room temperature. The shelf temperature was
cooled to -50°C with a cooling rate of 0.5°C/min. Soaking time at -50°C was 2 hours.
Primary drying and secondary drying was performed at -30°C and 20°C for 12 hours each.

The temperature was ramped at 0.5°C/min. Chamber pressure during primary and



NaCl USP J.T. Baker Tween 80 Multi conpendia J.T.
Baker dycine USP J. T. Baker Sucrose Miulti conpendi a
wao-egBo1ddaNnst i ehl  Trehal ose Miulti conpendi a FBCT/US2008/057718

Pfanstiehl Manitol Milti conpendia J.T. Baker [0112]

| MC- A12 for use in screening studies was prepared by

buf f er exchange. into experinental buffers using 50K
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secondary was 50 nT. After |yophilization was

conpl eted, |yophilizer chanber was backfilled.to a
hardbleazt:mhemmormmm with N2 and capped. Exanple

1.| Bpffér QdAI2hipeimlilgn B4 udy [ 0114] A nul ti-conponent
buffer - (MCB) conrs séi Ag of 10 nM Sodi um Phosphat e,
10 MeBr Soeti-upd-c-t-+iat £—40 nM Sodi um Acetate, 10 m
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| MyEBdgd TOos0mM nijm Zg¢ qounter ion (salt effects) that-
mawceave ot her wsez.had a greater effect than pH
allowwe-s (The pH scrieep® nd design matrix i s shown in

Tabl MC- Al12 5 /.
The G Tlandieasiin Sratp ket 1350 S48 5%, ” o
i nt er(rﬁt%]f/ Jxlrgal m%glfnggfrvegf‘ r Rt A ﬁl@@k%ntz@ﬂﬂnmgmmo@al

stab was stu the results Bresente
in Table 2) were assayed by Differential Scanning Calorimetry ( SC) in order to assess

the transition temperature (Tm) for IMC-A12 in the test conditions. The protein |
concentration was S mg/mL and temperature ramping was from 5°C to 95°C at a scan rate
of 1.5°C/min. The melting curves were fitted to a sum of three Tm. The melting
temperature; Tm1, corresponding to first transition peak as a function of pH is shown in

Figure 1. Tm1 was comparable between pH 6.5 -8.0.

[0117]  Agitation study

28



"bel ow. Table 2: Design matrix for - pH screening
Buf fer [A12], m/nmL pH MCB-1 5.0 5.0 MZB-2 5.0. 5.5
wosws31dod 6.0 MCB-4 5.0 6.5 MCB-4 5.0 7.0 RIBUS2088/057718

7.5 MXB-6 5.0 8.0 [0115] Differential Scanning

Calorinmetry (DSC) Study [0116] Thermal nelting curves

for IMC-A12 in experinental fornulations (shown in

Tabl e 2) were assayed by Differential Scanning
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%S ks QlBsfa ¥ s@icsfomsek g e&e@io@ga 8 pendf RRM M

ace set to be 81.8% The study was perforned at
r cﬁ@ﬁb’zeﬁ BYRSIARLG: dhe mnafwz ofiRFfeR: MOTyRST [sEping e 2 fugetion gfRd
t OaﬁEJBewefe@!Sffﬁ&ml)aQBh @ﬁo%raﬁglrémltaﬁd PO@k 60AuBatiansl 50‘1@6{13@6&85)
nmononer mai ni ng. as a function o
e Shg ey Tpdites depiyargs esurRist o 508 as | cast
and @?ﬁenhrmmez ggfem?lergnx?&ttabaﬁ} WesRcREh God 7. 0.

[O1. Real -tinme ac ated tenperature stability at
40C dz]50§«1clA@z‘l§@]mgerCmAhr2ouaﬁH Buffom{11¥ed | lanab’lalZ)v(i&ﬂéS pH

buf f er Tabl e ncuba

rf&CUB‘i‘edS’éé" Fd‘Fd 17?) \ﬁefé%'“e"rw Sef”feeegf“‘ 8tfp?ip(15| PS’ﬁ"“b@P??SﬁE Was
NASERE bV EEC-HRITA | Ty ealiatip oamehd}aio(fomeTm furgrionatf pld ffiollowving
petﬁr(e:ee \Ué[eks mc&e tr onrlses[ngwnnlgg“ g‘al% 6a1'he Hﬁ (c‘htdlngt%a\%f&ggﬂcant effect on

percent monomer either at -20°C or at -70°C.

o

[0123] Summary of pH Optimization

- [0124] The optimal pH for IMC-A12 at 5 mg/mL was found to be between 6.0 and
6.5.

Example 2. Excipient Screening Study for Solution Formulations

[0125] The pH optimization studies in Example 1 demonstrated that IMC-A12 has
greatest stability between pH 6.0 and 6.5. In this Example, we studied the effect of buffer
type, citrate and histidine, on the stability of IMC-A12 at pH 6.0 and 6.5. Requirement for
TWEEN 80 .and NaCl and glycine concentration were also examined. Protein
concentration was kept fixed at 5 mg/mL. The design matrix for excipient screening is

shown in Table 3.
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after 3 week of incubation at 40C (Figure 4) and |
week of incubation at 50C (Figure 5) are shown. The

wEerosentioxononer renmai ni ng was | argest bet weenP@FUS2008/057718

6.0-6.5 [0121] Real -Tine freezing tenperature
stability at -20C and -70C [0122] I MC-Al12 at 5 ng/nL
in various pH buffers (listed in Table 2) were
i ncubated at -20C and -70C for three weeks. The effect
ofTapwsonesmemenfornmmmpnmswnanal yzed by SEC-HPLC.
The—vartat+on S v BEOTTOTTET ﬁiﬁeeagd 1 ‘Hd[]Oﬂ[G@Emﬂ
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st @Bahiidtivh-dEf Ween pH Gw@teant 65 5| Tawit hils $Bxanplies  we
st (ideredhtibi® ef fext pf diakfer 6.3 ype 0.Witnatied land0
hi $PB&l| ne, oh tH® sk dhesblistey| a2 1 M- 212 at ¥ 16 _0%and
6.5. Requirenment for TWEEN 80 and NaC and gl ycine

conc at re aI o) exam ned. Protein
concg(ﬂ%{]atlb °l¥\*§§ REBT™xed at 5 ng/ L. The design

V\I)di 'g l@%@ﬁl@ﬁl%&f HRCFHEE D FRBIdtSns wehONMsrdd u}_xﬂ?wescgf
116103 CT/ US2008/ 057718 Tabl e 3: Desig

na\fapvrﬁrqswe QsmempitTe RESUBTATE P YHE Tele ESsmaRidy P%‘ﬁ%ed[ A12]

Buf frfalatidn Rere WHEE the @@ irbdYakgk bt J6GBj0ahmalble/kn / mL (10 nM PH

% MM MM Fornulation-1 5.0 Hstidine 6.0 0 80 140

Fornmul ation-2 5.0 Histidine 6.0 0.01 100 75

FoRabiel4a0snmialif o5 the foringatiodd imdabBz35 0. 01 75 150

(Ol
F) 3
g
1
[P
T :D N

AR, rit . e [Na olality

FHorlaRisO] n(ﬁng%Lg ey e pf: 5 ©se 0y O )| ""E!Lﬁf‘ O atimoteio)
F‘énnufpt%n 3. ,_"C 50 > S H‘r’s imeoq, 6a° | T U0 H! dJ" oV 302
G Fofmiblond- 9 05690 [Ohis e TUT Glol A= 6 5D k401) ratesp. U 283
O Fahued3 0 FebMul[alHistdies (D68 (1 L 6.4 € (6. ¥ 0] 5015650 304
Formulation-4 5.0 Histidine 6.5 0 150 0 304
Formulation-5 5.0 Histidine 6.5 0.01 100 100 - 296
Formulation-6 5.0 Citrate 6.5 0 150 0 318
Formulation-7 5.0 Citrate 6.0 0.01 150 0 318
Formulation-8 5.0 Citrate 6.0 0 50 150 275
Formulation-@ 5.0 Citrate 6.5 0.01 50 150 276
Formulation-10 5.0 Citrate 6.5 0.01 100 100 316
PBS 5.0 Phasphate 72 0 145 0 294

{0128] Differential Scanning Calorimetry Study

[0129] Thermal melting curves for IMC-A12 in experimental formulations (listed
iii Table'3) were assayed using DSC to assess the transition temperature (Tm) for IMC-
A2 in the test conditions. The protein concentration was 5 mg/mL and temperature

ramping was from 5°C to 95°C at a scan rate of 1.5°C/min. The melting temperature
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Formul ation-9 5.0 Gtrate 6.5 0.01 50 150

Formul ation-10 5.0 Ctrate 6.5 0.01 100 100 PBS 5.0
weh@sphate 7.2 0 145 0 [0126] Osnol ality neasPCEDSIWS/057718

[0127] The osnolality of the Table' 3 fornul ati ons were

measured usi ng Wescor Vapor Pressure Osnoneter.

Results are shown in Table 4. OGsnolality of tested

formul ations were within the -desired range of 260-320
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ey C#HFEJ@&?MI&S%RQ@@& WﬁEI‘ﬁ bdatiBd ThOpddidtoR Bidfilel ARSI BEON

est | mat fect of tested variables. The
p dhefleRJ/BEN 80 448 timp pn wekdhpeng BSeegHorgmEgs shown in Figure 8.
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of buffer type, pH, TWEEN 80
[0132] Real-time accelerated temperature stability at 40°C and 50°C

[0133] IMC-A12 at 5 mg/mL in the Table 3 formulations was incubated at 40°C
for 4 weeks and 50°C for 2 weeks. Percent monomer for starting material and tested
formulations after 4 weeks of incubation at 40°C, and 2 weeks of incubation at 50°C are
shown in Figures 9 and 10 respectively. DOE analyses of temperature stressed samples
are also shown in figure 11. At 40°C, percent monomer for most of the tested formulations
was comparable but better than PBS. At 50°C, formulations in citrate buffer (formulation '
6-10) were superior to histidine buffers (formulation.1-5). DOE analysis in Figure 11
shows that IMC-A12 has comparable stability between pH 6.0-6.5, and that NaCl has a
destabilizing effect, while glycine has relatively less effect. Formulations 9 and 10 were
found to be comparable. However, formulation 10 was preferred since it has less glycine

concentration (closer to physiological condition).
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concentration, NaC concentration, glycine

concentration, on transition tenperature'is shown in
woe@ane193 The optimal buffer was determ ned tRBCDES2008/057718

citrate buffer at pH 6.5. dycine increased the

melting tenperature, and TWEEN 80 slightly | owered the

nmelting tenperature. NaC does.not have significant

effect on the nelting tenperature. [0130] Agitation

St ud 13 shingsaag by agitation on a

pl at 01Eﬂ] é%\nﬁtg?‘%krgglﬁé@%res gdesgrl bed in Table 3
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tenpgoﬁg%]urgg' "t“?egtse{i sampl es are also shown in figure
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Turbidity, percent loss and percent monomer all remained unchanged for Citrate

formulation.

[0139] Real-Time Accelerated Temperature Stability at 40°C
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| MC-A12 thermal stability. TWEEN-80 has slightly

| owered the stability while NaCl did not have nuch
we@doeat6103 MC- A12 is sensitive to nmechani cal stPEBES2008/057718

Thus, TWEEN 80 is required-to stabilize agai nst

mechani cal stress. | MC-Al2 has better stability in

citrate fornulation than in H stidine at accel erated

terrperatures Both, histidine and citrate buffers are
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Exanpl e 3. Conparison Between PBS and Citrate Sol ution
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[0144]  Freezing Temperature Stability of IMC-A12 at -20°C and -70°C

[0145] IMC-A12 at 5 mg/mL in PBS and Citrate formulations was incubated at -
20°C and -70°C for up to 3 months. Percent monomer, following incubation was analyzed
by SEC-HPLC. The variation of percent monomer as a function of time at -20°C and at -~
70°C are shown in Figures 21 and 22, respectively. The percent monomer did not change

with time in either formulation.
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[0141] SEC-HPLC Anal ysis: Size exclusion

chr omat ogr aphy was perforned wusing an Agilent '1100
W®2008286103C chr omat ogr aph and a Tosoh Bi osep G3PODBY¥NS/057718

colum.. The nobil e phase was 10 mM Sodi um phosphat e,

0.5M CsCl pH 7.0. Fifty g of sanple was injected ;in

a volunme of 10 L. The variation of percent nononer,

aggregate, and.degradent as a function of incubation
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Citrate-Contro} | 1278151 95.7 1.4 2.9
Citrate-sample | 1278-151 81.9 14.2 3.9

[0150] Summary of Comparison between PBS and Citrate Formulations
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sanple to either - 20C or -70C in a freeze-dryer

(Lyo-star Il, manufactured by FTS) with a ranp rate
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hour and thawed at 4C with a ranp rate of I C/ mn.

The freeze-thaw process was repeated up to 15 tines.

The variation of percent nononer as a function of

nunber of freeze-thaw cycle at -20C and -70C are
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Table 7: Design matrix for optimization of A12 concentration, Trehalose to A12 molar
ratio, and TWEEN 80 concentration.

" Buffer H [A12], Trehalose to A12 Tween 80
(10 mM) P {mpg/mL) molar ratio (%)

1 Histidine 6.5 50.0 200 0.000

2 Histidine 6.5 10.0 1000 0.000
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i nduced aggregation and degradation, is stabilized
agai nst freeze-thaw instability, and has enhanced
w@bwsola@vabi | ity. Exanple 4. Screening of BuffRCBHDS2008/057718
Cryo- and-Lyo Protectents and Bullring Agents for
Lyophi I i zed Fornul ati ons. [0152] The buffer type,
stabilizers and bul ki ng agents for freeze-dried
formul ation was exam ned at | MC-Al2 concentration of
20 Mistidiibe | desilgn maori x lis showd in  Tabl e0.®0
fract| cHigidine act®@¥ ijal BOPi gn |nodel W8S used. Th&ooo
deg$ g* Histeline i x §.or| cond@ntration @Ptim zaki ond-9Br
| M Al Histdime | 0 ©F |t r eP8100se [conceni®Pation to |MESAI2
cohtentHisidingn] 6.3nd T\AREN 80 _concetPrationl i sO-@Haown

i n| Sah|HEstitine Al 85ty o 18dsi gy m@dﬁﬁas_u%d_ﬁﬂéqm:
[hh? Hjﬁ&m,\_{v f%ﬁ Slablloi.ol zels and 4401 1 ng—a haanf W7

\SAman

screening # Buffer [Al21 Trehal ose Sucrose I\/Iannltol

d yc I[ 65‘3]( 1 09%%1 &EQAI{TH)IC (A'@ wgs%dffér()&chin(@d ﬁﬁelthler neat 1 g méVI

H stidi ne H sti di ne
3 Hijstidinedi pieb- 207 If nzM @ﬂ@teet 15“1 6.qusped £l iﬂ?lﬁ“éFFz?@d Beli;;cog@ ¥Lo 2
6 gltcr,SOIH:lﬁ-Bff dirddeMDott, @or@)rﬂlo@ 5,yo fd HyS bﬂodbtﬁ\ﬁs \QeQe ;Qidéh 0
rate 5
1 %°“21°°G°36“%e" S@““d’%ef 8‘{]”8‘ Waﬂgedvaéd%‘e 6P ‘%‘e‘“ f@““&f?“’ta%"’é‘twaszo 0
4 Qtebnibedby abbebinee af 28Mesusipg amettingtixn efoeﬁﬁcxapbf M0z aWHﬁN 8of
Al2 en and
R GRFERAIRE | Plhin OF R REE el o MR Blon o 200
Tvaslinstm@@s. Af} sqndpdps lebe fikpgedithiopgh Orff@lualrcutpﬁﬂ?%ape%l’VPF

Hi ,g,g[mgdng)esg@,ggﬁ 200 0.000 2 Histidine 6.5 10.0
1000 0.000 35 V\D 2008/ 116103 PCT/ US2008/ 057718 3

Hi st if@lisfe Ghdbuliel.tfbe 20¥d- thd@k(protectants and bulking agents were
screened for effect on‘monomer, aggregate, degradent and turbidity of 20 mg/mL IMC-

A12 in the. formulations shown in Table 6. The lyophilized drug product was incubated at -
40°C and 50°C for 3 months. Following incubation, lyophilized drug products were
reconstituted into miliQ water to 5 mg/mL. Reconstituted products were analyzed by
SEC-HPLC and Turbidity. The results were fitted using statistical software JMP. Results

are summarized below.

[0155] Effects of Variables on Predicted Monomer, Aggregate, Degradent and
Turbidity '

[0156] The reconstituted drug products were analyzed by SEC-HPLC and
‘turbidity analysis. The variation of percent.monomer, aggregate, degradent and turbidity
as a function of buffer type, cryo-and-lyo protectants, and bulking agents are shown in
Figures 25, 26, 27, and 28, respectively. The resylts demonstrated that (1) Histidine buffer
causes greater monomer and lesser aggregate than Citrate buffer. (2) Trehalose and
Sucrose increase the monomer content and lower the aggregation. (3) The bulking agents,
mannitol and glycine did not have significant effects of the percent monomer or aggregate.

None of the tested variables has significant effect on degradent.
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4 Hstidine 6.5 30.0 600 0.000 5 Histidine 6.5 10.0

600 0.005 6 Histidine 6.5 30.0 200 0.005 7 Histidine
wWG2®82%183 460 0.003 8 Histidine 6.5 16.0 760 PCD0009057718

Hi stidine 6.5 10.0 440 0.007 [0153] For

| yophi lization, | MCA12 was buffer exchanged into

either.neat 10 MM H stidine at pH 6.5, or 10 nM

Q trate at pH 6.5 using Lab scale TFF and Pel licon(c)
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Corp rati o protectants were ad
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king agents were screened for effect on nononer,
aggr eUsdle, SERGHFQEBiffcMelpe Arydi hid Lyo-Flrot2@ariphrrBulkivig-
Al2 in the, fornulations shown in Table 6. The
ﬁ%ﬁﬁqfaa drug product was incubated at 40C and 50C

for 2010t BlezeTAld MU DG fhRGHRAL h9B gredict ALY i aidls Ug
products were reconstituted into mliQwater to 5

geffer thagigrap By fTer: phredalopshathsiy stakikizing edsehiien werotsy The
SEfrest#l 6 tandikihy b @ik ayinitolT e gl bitl Sot\wghificahilyt difeet susiiing
statistical software JMP. Results are sunmarized

bel ow. [0155] Effects of Variables on Predicted

Mononer, Aggregate, radent and _Tur bi dit 0156]
Tamelen Oppiten IS oLt EVERBY £orpon

SEGr Ofkdhal #Rdze-Dridal¥ogthdlytiocanal ysi s. The variation of
percent nonomer, aggregate, degradent and turbidity

as a[fiarict ll’lm*rm@iﬁlreldmidnellodtlyipeusedjp ymmqu;ellw -Al12
gc%}m%@}-‘aﬁ%?ﬁno gtgﬁeggwejﬁl/leg‘l ag@d’%ﬁce%aﬁonﬂ} QWEMO otk LS

respectively. The result
d efomvistion (Thelexperimen( dpyien pati igishawa BJeYie? The é}@glégze@%%t er

NMONGIVRE ndlbeted £3GEE0BAGK ﬁ@@to?uﬂth Abhokthd. Radu@s helfikREsed (2)
Trehal ose and Sucrose increase the monomer content

arf#Fower t he aggregation. (3) The bul king agents,
”H””kélggeawngox St PGl Holtfler RAERSIARE FhrbAMop f eCt S

rcent nononer or aggregate. None of
t est el syjar LphigsedMae-Ab @ahiliieatontfbR O tveRincdRgidadeas .

40°C and 50°C for-up to 4 months. The lyophilized samples were reconstituted with
MiliQ water to 5 mg/mL. The reconstituted samples were analyzed by SEC-HPLC to

determine the remaining monomer percent. The results are shown in Figure 33.

[0164] Effect of IMC-A12 Concentration, Ratio of Trehalose:A12 and
"TWEEN 80 Concentration on Rate of Monomer Change
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36 WD 2008/ 116103 PCT/ US2008/ 057718 [0157]
Confirmati on of Predicted Results by
w@p@sEaavdr - at - a- Ti me Approach [0158] I n or derP€DUS2008/057718
confirmstatistical predicted results, the
formulations 5, 6, 9 and 10 in Table 6 were anal yzed
usi ng one-factor-at-a-tinme approach. The effect of
i ncubation at 40C and 50C for up to 3 nonths on the

Per Ceiks)MORRUTRE of Mﬁ@rgﬂetnge was dﬁ@ﬁc&ﬁ@@%pe oiﬁﬂﬁnctﬂkéf hindtlidhy,
are shown in Figure

2 ct Lvely.
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ci t r pl187)bubdesitied érRhad cosent h&ﬁashbilﬂlelécrﬁteaﬁlmfl(:mmg
ef fect t.han. sucros ul ki ng
adBPFLr LR ETSTSC 2 felaeha{gse ® H\E('eﬁgﬁgt% (Att ﬁgqulﬁ?fé cantly
efdbmntrasctrah)priomeycontemrppqeéb)sncr@pg trphadese foofYIG-H12 ratio
! '\ﬁlé‘éb?so nhl GHEh S A %erIéﬁEﬁNm%@r @%lﬁﬁiaénhﬁhdt% 30 fr@fmL

timal Freeze-Dried Fornul ation 61] The m xture
de@icgeql 2rpdlemhalgesdo MG 1 BloR5O9hes & FREprsioes fomilaon.
concentration, ratio of thehal ose: | MCAl12, and
concentration of TWEEN 80 for optimal formnulation.

T%aﬁgg%.r bgﬁﬁ%&%&@&m%mm&@m in Table 7. The

was | ncubated at 4C, 40C and 50C
f0f gnﬁé]o e YRS conRBaent @o@ﬂﬁedjﬂrcﬁmusmdmbaﬂ b9 Warl-

Vari at on of Per Funct |
e e GRS Py ydEh: I T PREDAGS Pyl el s
frmﬂahﬁml@wmé(ewmstuhan aitle @ds ald@f 1-2 4C and 50C forup
to 4 nonths. The |yophilized sanples were
F ecoret uaﬁwmynpmﬁnapmmmce«mt%nbs-mg/ oL The
reconstituted sa r.e anal PLC. t
det efHfHe ?%ﬂ‘s?r‘éﬁrgﬁt?ﬁlﬁ‘ﬁ“‘f?ﬂ c:éssg%dr“(?y‘?ff"gedrﬁleh&ég
ars&bﬁi@ommn\imAF:i Wasragal3ad by SECHPLCREbeetd abier lyddiiliAdiBn.

CORERAEE AR Sl Rl Ll LOLESI Lo’ ©0
2008Ha5EOReaRET 8R0@8o0BT FHigost fyorhgiid Mﬁér%a?\@ ipfable 8.

nonomer change was defined as a sl ope of nononer

variation
Table 8: SEC-HPLC Analysis of Pre and Post Lyophilized IMC-A12

Monomer (%) | Aggregate (%) | Degradent (%)
| Before lyophilization 95.7 3.0 1.4
Afterlyophilization 95.6 3.1 1.5

[0171]  Effect of Lyophilization on Conformational Stability of IMC-A12

[0172] To ensure that the lyophilization process has not altered the secondary
structure:of A12, secondary structure of pre and post lyophilized IMC-A12 was examined

by circular dichorism. The CD spectrums were collected using a Jasco 810 circular
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as a function of tinme. The Excel software was used to

calcul ate the slope. The rate of nononer change was
wGermBhedds at | owest | MC- A12 concentrati on and BET/US2008/057718

hi ghest trehalose to IMC-Al12 ratio. TWEEN 80 did not

have significant effect. [0166] Summary O

Optim zation Study [0167] Predicted nononer content

i ncreased with decrease of I MC-A 12 concentration and

ing e [

| RS R rbERAL B MO AR b R M TEDD

i npecira biferg lyentidization gud after lyomislization apd epagstittipE ERSIBO R Had
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has 30 ng/nL | MC-Al12 and trehal ose to I MC-Al2 ratio

of 60d73jas Efadt eflyephibzation ¢ Rat@ulaedouots fior ISR0-012.

Exanpl e 6. Characterization of Freeze-Dried | MC-Al12
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abm whe phrtidulitt sbuntp 0id 6@ khanfddeighifi@htlyyophi | i zati on on

| MC-A12 Stability [0170] To ensure that the

I yophilization process had not changed the | MC-Al12

st Ealble|9% HIAC Atalysip hf[?fmgl’waéyoalnladeg@é‘é%b%/ SEC- HPLC before
arfd—af ter  yophiTi g ahA@ _2551;69,99 g@nLI\L-MZ was

I SRR ot OR6 8P SEC HFLC @naloysi S-| The percent

AOEE ophiE@bE JAT € 3860 degresEnt [T O.opr € |and post
| yophiTized A1IZ2 are shown in Table 8. Table 8:

SEC- HPLC Anal ysis of Pre and Post Lyophilized WC Al 2
Mononer (% Aggregate (% Degradent (% Before 1 o

1 S Powpisbes bevest g et MESh et
St bl iy Ofe W AR LRI Rl Typazure that the

[T"zat i on as not tered the secondary

Stru 19418 gspﬁslé’olu@smﬂﬂﬁfoy sighiCIiME-R 100 pREE and post
| yophi l'i zed | MC- Al 2 was exam ned by circular

di chgnirgni (2) Tirate Shlusqadarintilation, Sveg/aL QaCisae ireld ndg Saijhna

o e R B Car 29 PRERN IR BB Cont ot on

was @)13‘8]mfﬂhyopTh?ed@Qn@l&%ﬁt%%gﬁrﬁf]M@Aiﬂ@(mﬂMlL -ARddiRN
and after yophl I'i zation and reconstitution are shown

r‘f*6° Flghptose 84 5-SSecondary structure of | MC-Al2 was not
al t ef(ﬁ%]beﬁ ll‘%lme%c%'l#:ﬁ?“elnllp%x% ulrg Etablhty

{0180] The PBS and Citrate solution formulations, and the lyophilized formulation -
were incubated at-4°C, 40°C, 50°C. The lyophilized IMC-A12 was reconstituted to 5

mg/mL with milli-Q water prior to analysis. The solution and reconstituted lyophilized
formulations were analyzed by SEC-HPLC and SDS-PAGE.

[0181] IMC-A12 solution formulations in PBS and citrate buffer, and IMC-A12 in
the preferred lyophilized formulation were incubated at 40°C and 50°C for 4 months. The
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[0173] Effect of Lyophilization on Particul ate Counts

for I MC-A12 [0174] The effect of |yophilization on
w@aosiioubat e content for | MC-Al2 was neasur edPCEUSZP08/057718

H AC ROYCO MODEL 9703 Liquid Particle System | MC Al12

before and after |yophilization was

diluted/reconstituted to 5 ng/nL. Results are shown in

Table 9. The particul ate counts did not changed
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doom Yatder prior to analysis. The solution and
reconsfltuted | yophilized fornmulations were analyzed
S@QﬁPLﬁ,@@dab‘ﬁBﬁo ilife@ FS Mulakips- A12 soI ution

forrrulatlons in PBS and citrate buffer, {h/[:@;“?ln
the mnefier Piot stayiiphias perfornet oy detrribadiabgye TP BT o d
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nmont h 1 ncubat.ion, a ; ridsl GHnES
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Dat 1 on 50C shown .i p Fjgures
3%ampiek afziven frckaple 49 |I1\/,I§TA§}7 was found tobe hght sensmve in both th
formulation; however, the photo stability was significantly better in the citrate formulation

than the PBS formulation.

Table.10: Photo-stability Study for IMC-A12 in Lyophilized and Solutions Formulations. -

Formulation Monomer (%) Aggregates {%) | Degradents {%)
PBS-Control 96.6 1.5 2.(7)
PBS-Light Exposed 73.5 22.8 3.
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[0182] SDS-page (reduced) analysis of the sanples
after incubation at 4C, 40C and.50C for 4nonths,is
W@ h@snidim Fi gure 41. | MC- Al2 sol ution fornul at PONES1008/057718
PBS and citrate buffer, and IMC-Al12 in the preferred
| yophilized formul ati on were incubated at 4C, 40C and
50C for 4 nonths. The |yophilized sanples were
reconstituted in MI1i-Q water and 10 g, gfrf !ggded
i nt d Gira$-COYol% Trij s- gBSi ne geltl4 The gel Lned
wi t HCit@lebightfxpajess b| 1819 [ 0183]! 1PEOL Q- stahpPit y of
Lyoghi i“7nd Formiation [0184] Photg st o
per fle¥REEedonhccr | b8 above ! Hhe |yephi
and SRYizedExRased 2240 PRS 4hd Gtra
to light at roomtenperature. The tota
exposure was 200 Watt hours/nR2 near UV + 1.2 mllion
| ux hours fluorescent. Controlled sanples were
wr apped with bl ack paper to block Iight. Control and
test sanples were placed inside the photo stability
chanber (Caron 6500 series, Caron, Marietta, OH).
Fol Il owi ng |ight exposure, both controls and test
sanpl es were anal yzed by SEC- -HPLC. Percent nononer
aggregate and degradent for controls and |ight exposed
sanples are given in Table 10. I MCAl12 was found to be
light sensitive in both the formulation; however, the
photo stability was significantly better in the
citrate fornulation than the PBS formnul ation. Table
,10: , Photo-stability Study for I MC-Al2 in Lyophilized
and Sol utions Formul ations. Fornul ati on Monomner
Aggr egat es Degradents PBS-Control 96.6 1.5 2.0
. PBS- Li ght Exposed 73.5 22.8 3.7 40 WD 2008/116103
PCT/ US2008/ 057718 Citrate-Control 95.7 1.4 2.9
Citrate-Light Exposed 81.9 14.2 3.9
Lyophilized-Control 98.1 1.0 0.9 Lyophilized-Light'
Exposed 94.0 4.6 1.4 41 WO 2008/ 116103
PCT/ US2008/ 057718 W'claim 1. A liquid formulation
conprising an Ig@ antibody that specifically binds to
insulin-like

Pzed—Mc- A12
wet-e—exposed
t
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grow h factor-I receptor, a pharmaceutically
acceptable buffer at a: pH ranging fromabout 6.0
wao o00aboud3 7. 0, a pharnmaceutically acceptabl e seCT/USH08/057718
pharmaceutically acceptable stabilizing.agent, and a
pharmaceutically acceptable surfactant. 2. The liquid
formulation of claim2 wherein the Igd@ anti body
concentration ranges from about 5 ng/m to about 30
nmg/m. 3. The liquid fornmulation of claim1l wherein
the 1g@.is IMCGA12 or I MC-2F8. 4. The liquid
fowm:lhlati on of claiml|l wherein the buffer is an
organic buffer selected from the group consisting
hi ls tA-iiddormelptiongprapris g prale@! antibdy pa sgect §E|‘é>’<ﬂ“l’1‘éf°é“s“‘5‘n‘&‘e
aC@J»ﬁﬁ ﬁcthf réc@ﬁt&, a pHArmadeufQANERphBEE blffﬂ:r ftapHirdb@ing frammbout
O mM 5. Th tion

R e A

atﬁ@t‘;t‘mmgernwdﬂﬁla“ﬂ*@tiwﬂlmﬂcwaﬁbﬁlﬁ{@?t%| on of cl ai m 1

wherein the stabili zi agent cted fromt
aro0s TBet et g oL ndSaPer b 1l 4 e RCe B DT
gl apait Aeng/nfl roshat 8&mg/mivanni t ol , and sucr ose. 7 The
liquid formul ation of clai m 6_wherejn the séz I|2|ng

ag%me liagid femulptipn L OTHIB A thefpip 81ﬁ IeG i MGy b I
Ap lIj'he li ul?ﬁonnulft%g E I'l]agmll IW%CI‘C glgfgyis%!)r?ﬁlq%ﬁlffgrlsééc@dzrom

wher €l ag ent concent fation
101 soup cosistingef Mtqwreﬁmra@rrmlﬁwataﬁ@ﬁ YFcilegAnApastaifhaiias. ip
t hevosdeRiidnl rghhg OBt § aMits @balsoser.  10. The liquid
formulation of claim6 wherein the stabilizing agent
| 5. Hhedighid foneulatibd of cTire 4 wherein the Pdfenis htgtdorpqnisfioncdt alpor 10
whigpei n the salt is NaC in a concentration rangi ng
from about 75 to about 150 mM 12. The liquid
f ca Tl lighid Gdmalétioa b&dlaim 1 Whevkie the stabilizing apdaGh sdlsted from the
0 3

R T AV e Y SR B P R
| SWHefein the surfactant is selected fromthe group
: gy;“;ﬁéetﬁﬁmﬁ gongglat% ma%e%é%%mfmm HRQRAL R concenation,
afcogrﬂb@ﬁﬂilaMlePboPtdﬁ@ from about 0. 001 %to about

tion

0%
8 ﬁe& qmi gJP 8€/ Ealrfl 2?1%%:11 #15 %béhang a%egw oncentratlon is gbout
cdﬁ@wm ration of about 0.0 1% (wei ght per vol une).

9. The liquid formulation of claim 6 wherein the stabilizing agent is trehalose.
10. The liquid formulation of claim 6 wherein the stabilizing agent is histidine.

11. The liquid formulation of claim 1 wherein the salt is NaCl in a concentration ranging

from:about 75 to about 150 mM.

12. The liquid formulation of claim 11 wherein the NaCl is at a concentration of about 100

mM.

42



15. The liquid fornulation of claim1 wherein the pH
ranges fromabout 6.0 to about 6.5. 16. The liquid

w0 ooosi@ds on, of claim 13 wherein pH is, about PCBUSDU8/057718
The liquid formulation of claiml that conprises about
5 mg/m | MC-A12 anti body, about 10 nMsodiumcitrate
bugger, about 100 nM gl yci ne stabilizer, about 100 nM
NaCl , and about 0.01 %pol ysorbate 80, wherein said
| i GuTte lihod foorudation pf dlaim & whereip e yffactanbig selecEd om 4Ig gropp e

| I&H‘l&%ﬂé & Msﬁgdt@m ﬁlﬁys&bz@ém pl)l)xethﬂéne Spie eglyco] and bile
| yophi I1zed to form

THaS aHIcriE PSP PEATDIT G % it 20 (Rt PP ERE
?glgp{‘l}egﬁﬁd for ol#!it%l’h Qgcla‘rﬁg ?ﬁ&hereu&@e su;ﬁ‘&?ani 1ygghbdcén¥x§ﬂm of about

t'1on aim 19 wherein king agent is

et @eiggper glupe) ne. 43

15. The liquid formulation of claim 1 wherein the pH ranges from about 6.0 to about 6.5.

16. The liquid formulation.of claim 13 wherein pH is.about 6.5.

17. The liquid formulation of claim 1 that comprises about 5 mg/ml IMC-A12 antibody,
about 10 mM sodium citrate bugger, about 100 mM glycine stabilizer, about 100 mM
NaCl, and about 0.01 % polysorbate 80, wherein said liquid formulation is at a pH of
about 6.5.

18. The liquid formulation of claim 1 that has been lyophilized to form a lyophylized

formulation.
19. The lyophilized formulation of claim 18 that further comprises a bulking agent.

20. The lyophilized formulation of claim 19 wherein the bulking agent is mannitol or

glycine.
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