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[ 0001] This application clains the benefit of U S. Provisional Patent

Appl i cat iwo 2bio/0s6s0288, 535, fil ed Decenber 21, 2009, thecuivsecdiossra7 of
which is hereby incorporated by reference in its entirety for all purposes.
10 FI ELD OF THE I NVENTI ON [0002] This invention is directed to a stable
aqueous pharmaceutical fornulation conprising an antibody. 15BACKGROUND
[0003] I n the past years, advances in biotechnol ogy have made it possible to
produce a variety of proteins for pharnmaceutical applications using

reconbi nant DNA techni ques. Begause Rrgteins,ake |arger and nore conpl ex
thang?raditional organic and i i@%wﬁxqﬁPﬁﬂekﬁa95., possessing multiple
functional groups in additionpip® AR APPILIE PIGNEENSI onal 20structures),
the formul ati on of such protelns poses special problens. For a protein to
remai n H000dgi cal I'Shiagiplicetioracléiorsithié beriefinofiist. Pprvesenal @aient Applidahien

conf or i Q integri of . at. | t a core sequence.aof the protejn'.s am no
ot wive. S Bse s et DecPmnd a1, FRRL i B Gun S ERER i et P G lRa o
groups frREded adaliay foDaphagedson pathways for proteins can involve

chem cal instability (&.g., any process which involves nodification of the
protl®i n by bond 25 formation or cleavage resulting in a new chenical

entity) or physical instabili i he hi gher order
structure of the protein). éﬁ?@gpgfﬂﬁigﬁﬁgﬁﬁgﬁQ n result from

deam dat[poR] r acentEainvemtionty diredtyiosa st@e d@idoas phdrBladeuichlfortatlateh Or

di sul fi de exchange. Physical instability can result from denaturation,

aggr egatdoBwrispeadiaptibedy on or adsorption, for exanple. The three nost
common protein degradati on pat hways are protein aggregati on, deam dation
and 30oxidation. Cleland et al Critical Reviews in Therapeutic Drug Carrier
Systiens 10(4): 307-377 (1993). [O0BMIKGROUa® in the proteins used for
pharmaceutjcal applications are antibaodies. An exanpl e of an anti body
usef ul fl8P0%lher apynithe RAst ¥55eY: B wcw&aots?%?gﬁ/&%mgﬁw@p.ssﬂ%ﬁé? Brofdyced need
in the : £ tr LSi ng an
e A T s i L SRS RS

t her apeBdcausgpeoteind@r2l@fght OBUMECROTMAUS2ME0 11061118431 organic and inorganic drugs

(e.g., possessing multiple functional groups in addition to complex three-dimensional

20  structures), the formulation of such proteins poses special problems. For a protein to remain
biologically active, a formulation must preserve intact the conformational integrity of at least a
core sequence of the protein's amino acids while at the same time protecting the protein's
multiple functional groups from degradation. Degradation pathways for proteins can involve
chemical instability (e.g., any process which involves modification of the protein by bond

25  formation or cleavage resulting in a new chemical entity) or physical instability (e.g., changes
in the higher order structure of the protein). Chemical instability can result from deamidation,
racemization, hydrolysis, oxidation, beta elimination or disulfide exchange. Physical instability
can result from denaturation, aggregation, precipitation or adsorption, for example. The three
most common protein degradation pathways are protein aggregation, deamidation and

30  oxidation. Cleland et al Critical Reviews in Therapeutic Drug Carrier Systems 10(4): 307-377
(1993).

[0004] Included in the proteins used for pharmaceutical applications are antibodies. An
example of an antibody useful for therapy is an antibody which binds to anti-VEGF. There is a
need in the art for a stable aqueous pharmaceutical formulation comprising an antibody, such

35  asan anti-VEGF antibody, which is suitable for therapeutic use.



SUMVARY [ 0005] The invention provides stable aqueous pharnmaceuti cal
formul ati ons conpri si ng a therapeutically effective anount of an

ant i body,wopbiionsa&isby, not subjected to prior |yophilizarconS2aoleffier

mai ntaining the pHin the range frosif.@}ﬂ?%teR .0 to about 6.0, and an 5
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argi nine acetate buffer, pH5.2. In sone enbodi nents, the arginine actetate
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the formulation is for SQ adm ni stration and the anti body concentration is
fromabout 10 ng/m to about 250 ng/m . In sone enbodi nents, the
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enbodi ments, the formulation is for IV adm nistration and the anti body
concentration is fromabout 25 ng/m to about 175 ng/m . In sone
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WO 2011/ 084750PCT/ US2010/ 061347 anti body concentration is from about 75
ng/ M to about 125 ng/m . In sonme enbodi nents, the fornulation is for SQ
admi ni st rwolmnltmmuot he anti body concent ratl on is from alpowtust@ongi3nt to
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about 250 ng/m . In sonme enbodi ments, the fornulation is for |V
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adm ni stration and the antibody concentration is fromabout 50 ng/ml to

about 15@9ngfmhodlm¢nts éhﬁefombﬁimr@rfpls SQtadministrarignzani she dngibpay ccmwentratlon is
adm ni st atl th ti n ntratlonlsf 0 Qut

Sbout 128 el 30t BE SRt RS P T shsshbotindr e Metogbadth fistes
stabl e aﬂuﬁmuﬁataﬁt ambahm&)utiy G@iceﬁ@z!itfﬁﬂﬂ @t%oﬂatmﬂm hgjmgtoabbterapaghilcal |y
ef fective anount of an ant| body, 200 WD 2011/084750PCT/ US2010/.061347 mM
ar gi ni nd08¢Bt at e HufyrEer gm gth@n‘zof the gnvanden praxidsh e methpddeng I@Hﬁl@auaﬁents

t he anti iR
soms Jertiad aur AR Bk Rt TIARAMof By TR binida HRMEugal ey D00
ng/ m . lam@oef andmﬂiougmhslrglhime aaﬂhﬂeﬂ»oﬂ%zr gomaboutd # Sroabodtriomaadeut 30
ng/mM to 175 In sone enb the5ant ody. co entr t|on|s
from abotf a@ontndtl APME § mﬁa@memfs@leﬁatlﬁcrdsy PORCLLRE T st O 1 a%l?%dy
concent rz%b'rﬁgnﬂs 1f R ARRSHimémts "L Hﬂtlﬁo‘a %Qﬁé&tr&% RGLIH abdu 2§ 1to 200
embodi ment's, "t he anti body concentration |s from about 25 ng/m 1o about 100
mg/ . Img/minh sensauibvdim@ts, theanibd d p oaheentsativotis foby about dmgmido 175

nment.s,,  the antj.body. bi

el s B BB To: B RONSY A TAALT o Mt SO SHE BHAIBH men s,

t he nonoGheRgnl ant iRRdymbsdichtd] the h@@dR cafdanBaGYh is!ffons M5Bt & mnt s, the
nonocl onal antibody is an 1gGl ant i body. In sone enbodi nents, t

monoc| orf@PutakdSimgey. s semhembedinentsathe kbideiyly concangrBoRisEm ﬁbqntQS mgiel
nonocl onal t Sy.an nt|b [ o] n n bi ndi ng
regi on. 0 oS0 OB ml e R Rl BBTH oGS REf 108 W RaBOLL IR BIRS

f r agmentin sbmec SR di@ndded ientisod;t Hnﬁde@tFI ohadon@dnh bedders, nbkSandibolfy i 15
sone _enbodi nents, the antibody is_ bevacjzumab. In some enbadi nents, the

mondé| orBPnoginRbgHipory &u@@@p@m dimerys, at@tgmee%li)% antibpdydna fdhisaghnent s, the
surfact gy tlboc;r Ft‘ﬁ'sXﬁt% Hﬁ)toﬁ | BRI a id 2€1PA! KOO RAUR shie

p0| ysor bat e 0. I'n sone e rrent S t he sur tant concent ration is from
0. 0001 %dnthodboertts m@%noatorsad)am‘tmdiyom hemasized ahﬁbsdnyfhﬁoaretemhmdoﬁmw ahé on is

from about 0 01% 1%8 bout 0.05% .In sonme enbodi nents, .the surfactant

20concerfPrciasal #bgdy o AnkoRGHEEREY GPHBHELS 2R ARISHRIRIIAE Fesion dn 8¢ i | e.
I n sone enRathaRiso aﬁtﬂ%d{z %Qi‘rllel?ttlb Q'Fab or Féaﬁ?i ?ra?’ﬂ@ﬁt $h 96RO 6mBLdiARkRAKL 120C
for at |east 28 days. In sonB enbodi ments ornulation is agqueous and
is a8m metostadl tuolbad$ bivide $tEGH. ninssome em’doddnm'om@ antihedy orbevba@zinod. s f or

i nt ravenous ut ane nt ra dm' ni stration.
In sone 8%&&‘?@9&%@% HLP%‘?CE?}} LE‘%W%V%S %%?elt taﬁﬁ%eét‘tw& BA°RAd the 25

ant i bodyengaaaaits ahd ARinise fck@it abichtrdbn /il bifer aPRGH 2BSG THMM to dbdusoNne
enmbodi nents, the formilation is for |V adnministration and the ant i body

concent r220ieM. 18 spme W@b@men%thmﬁgmmp@cﬁtﬂmﬁongmrmpﬁm thej yfsp fgrom about
nbodi q
concent oy s Bop e Rl ohBptes S Ml B dc b BshebfuBAh BREY

enbagdi meiffer istffen hbsurTb ahMao aboutfzot) nhM. dalRdbmt sﬁﬂbathnwntsaﬂﬁ akgiginaaticthedy
concentration is fromabout 75 ng/m 30 to about 125 ng/m . In sone
enbodi nents, the formulation is for SQ adninistration and the anti body
concentration is fromabout 10 ng/m to about 250 ng/m . In sone
enbodi ments, the formulation is for SQ adm ni stration and the anti body
concentrati on |s from about 25 ng/m to about 175 ng/m In sone

N Y L - r ~ o~ 1 - T T



WO 2011/ 084750PCT/ US2010/ 061347 about 75 ng/m to about 125 ng/m . In sone
enbodi nents, the fornulation is for IMadmnistration and the anti body
concent r avpan1ves4fsoom about 10 ng/ M to about 250 ng/ m PCrAUSS@0®61347

enbodi nent s ion is fo S i nd the .antib dy
concent rarreaign i BRPLEEUS Pk by S BRERL Bt 58 iF Al Gyt RS
enbodi meh¢ srgidil€ade@itdrtdn@bht@dtionsn fHRrHuBRr isSra@d abMitIL0 aﬁMQG abad 2'(40 (ﬁﬂ‘{zlnt]lnbody

concentration is from about 50 ng/m to about 150 r}g In
enbodi MRS, crbedimestmilleTEIING asclasy confpiiaHPR I the bufTehis divan @tmslt éﬁ@ M éy

t
Rl S S
conpii si209:m¥a)ln aou kembbeéinginks, tl@@iglamblabﬁdtys bsfsclegsta ﬂﬂrl{ ﬁohoahdmams datban or

aggregatjon in an 10 anmount from.about 10 ny/nlL t 250 ng/ ni;
ar gi ni ne>- gc@t% qdypenty thoarginipg geetgte @ffgeg@eﬁ 5% t4-59 %bﬂufa%£ anmunt

from ab%%pﬁe@&%b%lﬁhé%‘?soﬂ{e e Jm/?e ak?at%%ﬁ?fe?ﬁ% Pi‘%?&%ut%@e 1RRbmPOdy

concentration 1s from about . I'n some enbodi nents, the
ant i bodwndmdcmmts dbé omfacgnf lrsqnniwbltblte BOsomyy milbctdmm&ﬂcs thgpmﬂysorbate $0ITE

enbodi rren t he ti bod oncentr t|o is . from bout bout 150
e Mt Srhea Bhre bR G M sttty hSBnd P To0h b fe BBt e
g/ nip t 01 @%omtsoﬂn%%nﬁmfdmlenté RhS QR cRRPaHIBRAM:DN 1§ FEmaBbiLIDON, ¢SO BERADIEYI. 0N
is fromabout 25 ng/m to about 100 mg/ m . I n some enbodi nents, the

ant i bodylnjsgmaembedinants, theguppstant dopeqatiatipn &tq. Qﬂ% msosmmn@dmdmmethcs t he
o A il oS BB HTROTENE LB [ bpSag Ao !
enbodi My fort db Gcadt ZH dlaly@ﬂr?ébr@é:érﬁlb@ﬁﬁheﬁt@rtﬁeﬁirﬁﬁﬂlatfbﬁ i$ diqdeb@s dfiker is from

about 25 mMMto about 250 MM In sone enbodi nents, the_arginine act etate
concent radfipisterad to geubiget & sonee grpkadimprintths trmylation aptosintesoneun (N n some

enbadi i i 0 ot from
abodt 7abdyulsl B SRSk PPl SARRRIIAK, O LML B, are
concent rfatrhaatiomistfiel Voadrhistiagord arahtha bmmhodgz%nmwmnoraiscfm abdht timd/ml some
enbodi nent s he argi ni ne ac te 25 cancentrat.iqon | n the buffer is from
about 1?@0\%\3#0611%{%&1? SO SRIPOTOLSr b SHFEBK hert for Wﬁénaw@ﬁrﬁmean&ééq ate
concent ratibody édhcbitfutiBRiS 85miadolit Bhakaud 23RN 1Tl PmAbRWo %I imddls, SOne
embodi nents, ‘the arginine acetate concentration in the buffer I's about 200
m n stbﬂﬁarmmttnman mefor $Y atitmmaraglomané tlmmltlboéy bunictrgratioass fropHbbnoil mboolt
45 smaerrb i ment s |n|n ate buffer s a pH
1 onlandaabaug sPamBbe i en rripDERuS s Bindlihii ©r Y Rutkyilonanddhs ace
buf f er %ﬁb@d;pédneént%@ﬁﬁs Bord-abbik ﬁ%@/nﬁﬁ@@ﬁd)m QS $ng/N eI itRAlBerdl) | S

from about 0.01%to about 0.05% In sone enbodi nents, the pol ysorbate 20 is

0.04% Ithe fumslasion duforSk) adminiseation and the restbody cemesnfratéon is Arospakout 10
nmbodi b
e L s R e

admi ni st&ﬂeﬁb 4mibadp v cettrations SrOFLabRIDRSI AL 1S, abblmelﬁﬁﬁgﬁﬂuha@dnw is for
i ntravenous (1V), subcutaneous (88) or intramuscul ar_(IM adm nistration.
T

WO 2011/08wisoeity thssprplnen sufer PR adsraisEissndahs antibofk consertptian i Fors f or
I V adm d C ng/m to
about | 285 R IAAhAS SO RS I GARERSGERLAR ARy 10
adm ni stadatinistatamchntihiee anibobp dynceotatemt is &ohogboius 73 mgmlhtb@tbbutZBZSrrgg/rﬂl o
about 175 ny/ | n sone. enbodi e e.formulation is.
adni ni stPRS &FEO&HH@% hefiormplagn &ﬁﬁ&@%@ﬂ@equog agd Fl}eo%ﬂtlﬁﬁ%ﬁfo@én%’/%ls to
about 156, abstl:- lOlrﬂ%/ﬁfP REalRP S ARMS » In (sBfe bRILBMINRIN O the Brrh@htidnVis for IM
admi nistration and the anti body concentration is fromabout 75 mg/m to
abow0 128migktrition andsmrentidetp domrentratjontih&ofrogbout 23 mg'mi © abowt ISQmg/ml. In

ot S ot S SBESOLFBh o O P LGP on'®
adm ni stffgh h%ht%()dné/ﬁﬂ‘ tcﬁﬂ{dubq)ﬁb’mgﬂﬂp gRtsb @k ic@ibolBndnt) McABAHGadén RYoNIMt O
about 175 ng/m . In 10 sone enb nts, the formulation is for S

adni ni stadminiswatipncandrlee aptbioBp egncepivetian ip Somwbous 7 mg:‘ﬁlbtb@bputzsl@Srrg?ml to

about 1 /m t

adm ni sﬁrga I‘on and@ﬁt%ﬁ%ﬁf&%@ﬂilﬁ%@ﬂ%&%ﬁ% 1@% I|Mo%n rﬂfé\%r oa{r%t%l ou (?Je‘?ggng/ m to
abot 1Zharmpddeltical for&@mloﬁrébﬁ@nmgtasherhﬂs@nwtmﬂf@twe ambentfadfan laMibody, 200
adm ni stration and the anti body concentration is fromabout 10 ng/m to
about 250 ng/m . In sonme enbodi nents, the fornulation is for IM

15adm ni stration and the anti body concentration is fromabout 25 ng/m to
about 175 ng/m . In sonme enbodi ments, the fornulation is for SQ

adm ni stratl on and t he anti body concentratl on |s from about 50 ng/m to

I T A=~ o o N Y L - c o, . - r



[ 0011] Yet anot her enbodi nent of the invention provides a pharmaceutical 20
formul ati on conprising an anti body that binds to VEG- in an arginine

acet at e bwbfer/ms7sa pH from about 4.5 to about 6.0, andpraTAisedianstsat. |n
sone embodi nents, the .antib ncentration s from.about .1 [ to
about 280 LM kG AR RO RRARE R, Il TRl n S ok £ om
about 2% oREdntiatib®is2edn ABSUTI10 rh@ms eEbRIRSEMFANAL SIn sbie eadbiagys, the
concentration is fromabout 30 /m to 175 ng/m . In some enbodi nents, the
25 ant i BaEYoEoREPRFEIoN dhiTP abpwnd Same! t 800l dpsemdembadimenty/ the. |1 n
sone e i - ant § i | r f to
about 198 pEEndher AR o R0 1 28 el RS ol Be 1P
aboutt 2%Znniyédyt cdnocrabmioh isl@Omrabud 50 thg/nd aorebantl S0 imgémnt. sin sohe catfodbochts,i s not

subject to prior |lyophilization. In_so nbodi nents,  the anti body is a
Tonoc! orlhf alﬁmoriﬁae%?enirﬁﬂ%ﬁémg}m Ao e OB Foen gl ?%Fﬂm‘body is a 30
full ! englibohtdQesaniBa 5 06RRRRRAITEEaboles FRAACLABGL: ARLhERAY N S an

| gGL anti bogy. I'n so?rl%al en%odi rerent S, 1t he n%r?ocl onal anti @(h)dy i sé)/a humani zed
ant i bodyomerengwdenart) dlok anibbdy istrioe swipend ¢d pmer lyepttilizatidy. Isscme embodimenyts,
fragment, conpri,sin ti.gen- bi ndi region. .1 n sonme enbodi.nents, the
ant | boayt PaTadne s S, 1 Sores b b GE hE Ririoqty TS8R BrBBH HARY: e
ant i1podysoiiz RGAGHEHTERD mbRocQ e aRHAd i IE Al Slendth AnfIRIYC 19 Bethe 8mMbbMamdits! S
35susceptible to aggregation. |In sone enbodi nents, the arginine actetate
concent rthe meno¢lanal patibosm ig e Ig@BaNBORCTIIUSRTION BBlBATs Hhé Meno¢lendl paibatyout
25 MM to_about 25 | nysone. embodi nent t he .ar gi ni.ne, act et at.e

concent raf oo oy r P A FPRRHLERD Re gt BETBUAR IS TR some
enmbodi meffdggnent bemgdi g damantpeh Siatit: @gnent Joaid @ibddimédts, thelhdtbodl Srafmeind
about 75 mMto about 250 nmM In sone enbodi nents, the arginihe acetate
concent riagiFahor R(abhe fsgmerty Tn some gbadisientsa the manoctonakigtipody binds MHOH. Hnsone
enbadi , . i Dy t i i . i om about
150 vt tarRiselibRiBuR, M ARGE: R AARRI TEL AR Bod i ht lonbfiohdl
concent raatibody is Budchptitiotd grgregntiabolit so20cmidddimonts,ahe siefdecdt gl wortiake In

arginine acetate. buffer has pH. from abou .5 to oyt 5.5, In_sone
enbodi néﬁ?@,enf%r‘?glr%?né?’ o ot @_pﬁ;%fsf)@ﬂt@r@s T Soghe 1o Bl SR out
5.4, 1n $amuanBeel fER0D001 Ao abstN ¥, RGSHRIG UM Ih&lis, IRSsidfaplahof about

5.2. In 10 sone enbodi nents, the surfactant is polysorbate. In sone

enbodi meenssntiatien pdiors ebdtle) 1% tqpaiops 0.0b%t dn 20me kmbgdineneniiedurfecte®, t he
surfactant concentratjon.is from0,.0001%taqa about 1.0%. In sone

ool mareiafieh ML, o ARbmaR P ohe PR ion dbBetico I o about

0. 05% IdmisRiBeRhRdforBitagion i@abidipRCi ke HUBERM0@HON 148t TR @AK 1 n some
enbodi nents, the fornulation is sterile. In sone enbodi nents, the

f or nul atsosys ampodiragiits thplermseletiemipeaaqaeoustsndis admoGtarest tog subas dn s@nglays. | n
sonme enmbodi nen he fo | atd on.is s..and | hoistered to a
sub; ot SRR b Bl M b DS A SRR b G B R PGBy

subcut anedy adrhdidtracion.i Mh kewt smbbdimchtsMhcaohnitsdn i3 fordV. adnfinBa@8on and the
enbaodi ments, the formulation is for IV adm nistration and the anti body

concéent raafibedy sacentEion hblipm rhowgldinginy tapbrit 228 many) min soms cghpdiments,
e ‘ N bl Y/ ood

concent 1t fosmufiioh 2 APt ijlsfuioflanl o AEHRLOMP L EbAOUE ORI b AGE: AthRACY

enbodi maeotabouttlié nigimirulnedoinerentsodiroents, Vhathmnnlasibn &t foo bV adichitisteatiantand day

concentratjon is from about 5 m abpout 0 . In sqne.

enbodi neaﬁfé?& FRRCEUFAON & oM Dol e 4RARHE 5P B0 B Ty
concent it kRMulSioh 1O RO Qi SrdDh Thd LR ARBUYy ddr iBtith is BmSMBRt 75 me/ml
enbodi ments, the formulation is for SQ adm nistrati on and the anti body

condént rtatbart 12§ nig/o hiboote ehtb@limengs,ithe foomalkgian 1260 SRydministratianomd the

enbodi nent.s, . the fornmulatjion is for SO adm ni atio nd the .anti body
concent ratiPay fpertBReR e skSwotl e T8 Shihe 250 Saig o Yopiy Sfimert
enbodi mMan¢ formulioh & 5 IS8 d dfinistrati@t and@h@BRABYAS (bdcn Bt ffoeatik Hody
concentration is fromabout 50 ng/m to about 150 ng/m . In some

enbodi neng/sl te peout &7 Hringaml. ol speefearbodmendhithl formuletionisdAdSQ emaristiBivgy
concentr atii I, § 7. L n one
embod met A yort SRcRARMlon P SR oy o Bt 0By 0 Ml 2R D oy
congent reaibodimérss, tiofdrabatibn 1ForBQMdntitis@kttutand 30: aATboty coiteh@iton is from
enbodi nents, the formulation is for IMadmnistration and the anti body
concentration is fromabout 25 ng/m to’about 175 nmg/ M. In sone

enbodi ments, the formulation is for SQ adm ni stration and the anti body
concentration is fromabout 50 ng/m to about 150 ng/m . In sone

enbodi nents, the formulation is for I M 35adm nistration and the anti body
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WO 2011/ 084750PCT/ US2010/ 061347 [ 0012] Anot her enbodi nent of the invention
provi des a nethod for reduci ng aggregation of a therapeutic nonocl onal

ant i body,woanmwasgisng forrul ati ng the anti body i n an ar giParsS2@00tBIe

buf f er odi nent.s body ..concentyr.ation is
Pt om abdPuaE myTAte fbodlas FGmE AT b e SRR N B L n: Thody
concent raiifiBtratidnSant tdra@dedy c&&eﬁﬁétmn i ﬁoaﬁﬁ)dﬁgtMg/mmosaom Zoheghitent s,
the anti body concentration is from about 30 to 175 mg/m . In sone
enbodi meRs cptiedimgnts. perdhpraplatents far 1N rﬁ‘dﬂ%mft?%t‘hnélﬁééhe BOibaAgY FaNCERTAIBUE 150

mg/ m .

o ¢ oorp e 2R b €t M e SRBREAL:, B A RIS T on
is f Bomaalhomstré&bnray/drrhe draibabip odnckO@atiay/ infrom aboaoﬁl@n%r‘fbbtdl aent 50 h@enl. In
anti body is nqt su ect %o rior lyophilization n s enbodi nent.s,
the ant i'9BtPTd % is gaM Bﬂn%tﬁaéw@ﬁﬁeat 8dy FHESREHIGE D nal

ant i bodygd s Qodft‘ﬂ}’ls' (ST =T L E P o aT lln sonme enbodi nents, the monocl onal
ant i body (%saan Ign[1 ant&l} 031 n%éﬁone enbodi ments, the monocl onal ant i body

is a hurf@dl@ed antA bother eﬂnhoétormt eﬁﬁhomvre;emrsprot'tdes arphmmaomaicahﬁmt’mbbdyni s an

tibody f bi . :
nbod manrs S PR A ddr oy R eRPob AR bR deh el g beF SRR & n some
enbadi MeMcunt frbﬁt AFBGROR) MBALL ANAHR0IN0 Righs; Mﬁ%inlh@a&wt@b@ﬂé}ogﬂ ENoS6.0;t he
anti body is bevaci zumab. "I n sone embodi nents, the nonocl onal anti body is

suscept idpdéornelesgyraeg ingm. amauns Gam fét@bb@tp Hérie gboutidel %ar dhrome cabpeirzenes,

concentr n the ffer |s fro out 25 Ln.sone
enbodi netﬁ sc%tol(ﬂ1 Concenrltflboell 3 e con 5%0:61(\)411‘%/81161?] &5t eorr(H\r/l]ilesnt rﬂoem
about SQmﬁ%d}Ocoalb@ﬁtfat@ﬁQs fidfn albﬂutsmliﬁg@lﬂ te rmomgvmhtlﬁ,sombenﬁrogmmﬂme tlact et at e
concentration in the buffer is from about mMto about 250 MM I n sone

embodi newtiBodyt ¢acentEtion heframabauted %@W@éﬁ@ ﬁla@qtdﬁo e/ ohelnpepreambodimenm about
120
concgmnt : a ?I%ﬁ*&?x%?%ce%t%# el‘ssj!‘tl(z)?Ia %‘?ggﬁrﬂf t%s%)toﬁﬂﬁrrg 1“%1 é?ﬂl\/le In sone

enbodi memitedirhéres, aligamibndy acetatraionan ent abaut Mmgrmlttbabbmtflfoermg/mlahout 200

mM I n sonme enbadi nents, the arginine acet at uf f er _has rom about
4.5 to éﬁbﬁte“g)%glm?qﬁs %et@ﬂ%&.%ﬁ%%%eﬂ% @j?rﬁt ﬁ@“&&ephtoén%?}??%{mﬁ%% a pH
from abqyt aftitd HS, ‘Bnﬁl@@kﬁGﬁ th sohft SHTRIABIROILOBMRdy IR VAL HAN enasRkat e

buffer has a about 5.2. In some enbodi rrents the fornulation is
sterile. em‘tn)dsoﬂeS elmemmlbnémssa, hurhenifedramtibedyi. dn spme snﬁobﬂmlamtﬂomesatrgna@e at

abo 40C for at |east .2 ays. .ln so o'rrets he rmul ation i s
ol o Aol eeanE AR M B 1 Bord Ry AL TR B Aoy FSoE 6 230
for mul atdngiddirerdtQthd AHpmanconedtstie CobdentrSithiCid tRBTRS 1& £6h Bbuf IV MAMESHELAr
(I'M adm ni stration. I'n sone enbodi ments, the formulation is for IV

adm ni st358migh laseme ﬁ@baﬂmebtﬁd;he@@gm@ﬁtaﬁt&tatfo@pncgntfaﬂ@muaB@thufffoISrngmtabQut
about 2 the for ti
o 2o T ol TR S0, BBt S S B LBPsktr e «

about 1Huff¥gistom hbowgaone nevihedbsmrnE6 mN/IhGI!n ﬁ&ﬁﬂb&hﬁ@dlﬁi&ms&h% @fguluﬂe acetate
adm ni stration and the antibody concent ratigon is 35 from about 50 nmg/m to

abodf 1509neRgitafion ihg brEcidnibiont shawt $20 mpd ta dhowtiPH mbh ity serae Cyhodigyents,
U ILSOLIIAA AT LS 0 00158 o i g 1 on

f or mul atsoore anﬂooﬂonerﬁ(;)tlmlargmnr&tarcatatmnaﬁdrahbe uathlbibbffdmstabmt@l@()mlt/li dnsomefrom

about 10 t o about .250 n so errbodl rmul ation is
for SQ Pt R g lmff%bawe TEEh EhaH HonorLot i Bt 25 g/
to abouterdufeii®tlithe 4rBimROFBLRTRAR: KRN BH fHdie alg(ﬁftmgl t%ta'bQﬁ't i8 fﬂon@Q

adm nistration and thé anti body concentration is from about 50 ng/ to
abow0 15Mnhegiments, ithe grgimencavioath bréfetrshas tpH of ebomt|Sa. i dn someﬁm’oowents the

about . 128 GHE 1 s T a kBB RO LBt & e BRI RERE i pofRorec'

adm ni stig @touem Ia@dm%bﬁlb@atméi@simec@ﬂﬁ@taﬁ@@tsls%w SInf JofH® cakidimddds, g M to
about 250 In some enbodi nments, the fornmulation is for | M 10

adni ni stfpﬁﬂn‘i%étholbﬁdtablﬁeummsi%wt @b@iéélﬁf(? fariab papts2 8 dagipn hbi@me Ebadifnents.t o

about 17 e roul

admi ni st tﬁ%%n agroth R %@1 %J@qg%ﬁ%@#@gﬁ@ Poa %“g’ i Iﬂ%r om ]?ﬁegg Frhg/ m

abouws 150rmwAtidn islfor iBaBENOIDAV), rmbtt&anetobe(S@yomht@tmmmas (IM)rathlistration.

adm ni stration and the anti body concentration is fromabout 75 nmg/m to
about 125 ng/m . [0013] Even a further efibodi ment of the invention provi des
an article of manufacture 15conprising a container hol ding any one of the
formul ati ons descri bed herein. [0014] Yet a further enbodi ment of the
|nvent| on pr ow des a Vi aI W|th a stopper p| er ceabl e by a syrl nge corrprl 5| ng

Y M R o, . o e



[ 0016] A further enbodi nent of the invention provides a nethod of nmaking a
phar maceuti cal formulation conprising: (a) preparing any one of the

f or mul at iwosodésersobed 25herei n; and (b) eval uating phy?twalszmnmbismty,
chem cal St ab| | i or o

f or mul atT'8RT [66]6’?%‘”%%1%5 anoP’H‘g‘Pafa%% lfms“ﬁgm? %I%/‘{etn .onbo;%iP/c?\‘?“%ﬁn“a“on
met hod df fiofedlouN B0 MgthiSeaBeutdr50aGh ﬁﬂdﬁf sdnﬁb émbatinents, tae fptdudtidg is for IV

adm ni stering any one of the fornul ati ons descri bed herein to a subject in
an anpuridnenisegianaaditie atibady eorccairationss figh dhosb? dee/ml e abewel 73gng/ml. In

enbodi mésgﬁ’erﬁ%a Iﬁiétﬁf E[’l?eiefohﬁuﬁﬁ&(f &l for TV a&lﬂﬂﬁsﬁ%ﬁgﬂ gﬁ&ﬁl%taﬁtlbé coﬁ@&ﬁ 'Eloh TS

sel ecte rom col or ectal cancer l'ung cancer reast cance rena cancer,
and ¢l i dbdmabana) nh@thl &) dvas &5Gmg/olt Heksompieodbodeminss, dfe fbh&ulametstﬂnolrv are

further scrlbed by the detail ed description th

2011/ 084APEEPETHIOSXOY A OB RRYY RRICERIT S RN @m&%vﬁcﬁ?{%@] B gure
L L1 T ustitetioily 896 £aakRGbEKShEsRERiSthd) ARlhe MG ohh@idns
(100 ng/m ) stored for up to 4 weeks at C [O Figure | ustrates

t ot al adgmegbout ll)em@hé tceléloelcQé(blmghnlarin|59M5@bbdmmmtsathecfnsmﬂ@ﬁbn EObr 9Q0, and

150 ng/ i 002 re Il lustrates .the dine t ect

ot VG ERPUIES THB GBS Ea 1R LP DRt BrotE be e Rbely a
40C.10[ O%I&ﬂel%ln%aﬁnéhts Itﬂletlﬁ)hhaltaﬁasn {shBr 8OSERTHibYatRh AAlthe é«(ﬁi@ﬁd{z esiBeh@dticans at
20C as a function of anti-VEGF concentration (25, 50, 100, 125, 150, or 175

my/ m ). fign EJEGW5QEEB/EESUQ?®WM®EHHQDWG®O{1W§} Brstforreulddéartisifol $Q t he

I nvent | N 1msga%o%l alnd tfle antlsbodg? cgrlec:ell{t@gleolhslg %gn aEbho%]E 7§ g?rnl to about 125 mg/ml. In

some embodiments, the formulation is for IM administration and the antibody concentration is
from about 10 mg/ml to about 250 mg/ml. In some embodiments, the formulation is for IM

15  administration and the antibody concentration is from about 25 mg/ml to about 175 mg/ml. In
some embodiments, the formulation is for SQ administration and the antibody concentration is
from about 50 mg/ml to about 150 mg/ml. In some embodiments, the formulation is for IM
administration and the antibody concentration is from about 75 mg/ml to about 125 mg/ml.
[0011] Yet another embodiment of the invention provides a pharmaceutical

20  formulation comprising an antibody that binds to VEGF in an arginine acetate buffer at a pH
from about 4.5 to about 6.0, and a surfactant. In some embodiments, the antibody
concentration is from about 10 mg/ml to about 250 mg/ml. In some embodiments, the
antibody concentration is from about 25 mg/ml to 200 mg/ml. In some embodiments, the
antibody concentration is from about 30 mg/ml to 175 mg/ml. In some embodiments, the

25  antibody concentration is from about 50 mg/ml to about 150 mg/ml. In some embodiments,
the antibody concentration is from about 75 mg/ml to about 125 mg/ml. In some
embodiments, the antibody concentration is from about 25 mg/ml to about 100 mg/ml. In
some embodiments, the antibody is not subject to prior lyophilization. In some embodiments,
the antibody is a monoclonal antibody. In some embodiments, the monoclonal antibody is a

30  full length antibody. In some embodiments, the monoclonal antibody is an IgG1 antibody. In
some embodiments, the monoclonal antibody is a humanized antibody. In some embodiments,
the monoclonal antibody is an antibody fragment comprising an antigen-binding region. In
some embodiments, the antibody fragment is a Fab or F(ab')2 fragment. In some
embodiments, the antibody is bevacizumab. In some embodiments, the monoclonal antibody is

35  susceptible to aggregation. In some embodiments, the arginine actetate concentration in the
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invention is not limted to particular conpositions or biological systens,
whi ch can, of course, 15vary. It is also to be understood that the

t erm nol oy9 20s¢d41serein is for the purpose of describi ngcmarsmilombmm
enbodi t'nt ed .t bell t|n .in this
cpoci f1 e o B8 25TpthebBl PR fnaSiu: RGPy The RGBS

"the" i nphtderanbulirathe baffarlelﬂﬁo&l waiueS@ntMeao @mltt @m M eaf domdlérabafi@ents, the
ot herwi se. Thus, for exanple, reference to "a nolecule” optionally i ncl udes

a_conbi EEINES asfetataepnsentisioa i therbufsr scliore sbowd mMeojabri, 259@11Mo JAPqRe term
" phar macaiit J46ia nt§ %ﬁg%?%ﬂﬁﬁe etald Jo%gfqhtlta?]pﬁ‘ rﬁ{h%l%?@} fs%rﬂ%og!@ nh\g ugg%tf orm

as to permt the’bi g|ca activi e active ingre
ef f et i 20 mlmd mom @obidamags,the a(gdnme antltc coepareionsn Vlt’el‘tmlﬁfearsérom about
farnul ati on woul d

unaccept a subject to. which t
adm ni 5 t135 Q&Eﬂutr tiléwge gpgodiments; ﬂw argpALL ﬁa%tﬁtc%%anrﬁﬂ%@éb? abl e"
exci pi enfgref \elb gl B mﬁﬂ%tsbl‘ﬁ%%)nb%ﬂﬁnénl?soﬁf‘e infild o€ ter&@f%pﬁ

admi ni stered to 25a subject manmal to providé an effective dose of the
active iabgnetlp éntboanplsoyedomé Gmbémmehst thciak@ting ecatatk dufforhdss: pid eptdboutr

free or free fr al | ving . h

[ 00561 neFBieiboufs i g3 ie plyBaimapiont’ nehule Sesn s BRRHER alil of i 00>
Gengpal |g@metdiolieR) thoduitab@hi @PolySorbate. ff Ra%emBddadent§Qhe pcﬁyédrb?ﬁé'm ect ed
to prior, or subse uent, 30l ophilization. In certain enbodi nents, the

frozen frotysarbatd %ih T NPE F1S lﬂwo@eﬁhedunﬁg:twbgm@n&@thm fromof 80@1 %it;mabout
O e frlont A ladRhl SR LeALHS, BIREELiof Db FlogSOMd.RIRY. o) -

[0027] A ™Sta formutation 13 o8e A Stern erern

essent i dhlsymeetdodisndntss the surfa@biytdoaédntiationis 0.04%% amiécﬁlﬁe ehbsdigahtssthabi | ity
and/ or bi ol ogl cal activity upon storage. Preferably, 35the for mul ati on
essent i dPTyulpd@@misETile. sngRysicrhodapnts Misniosanlaton s srfqbﬂfyupoasst%% atgboytt g

o101 001 chc 1 YQLLNEL084/ SRRCTLLIRALAL AR AT ARKRYL L ctiRoR Lo age.  The

storage period i s gene sel ecte e |n f-1ife of
t he for mdhahisered tYarsubjast. nsolnyt emladdlmemth,rthq ft&ﬁlufamlbn efos urtravgnqus @i \e), n

stability are ava e inthe art a are reviewed in Peptlde nd Protein
Drug Del ub@ﬂvleoga@@o& IhptnseRks (100 a@&lmsmoelm npeRIEMbadHRCNtS. RSy Yor k,

N Y., PUBSmulbd SO )forRdadlRitSratiéh e aRfibily %hééﬁ%ﬁﬁorﬁ%\fmrﬁ Qbor 48 I ml 30993)

for exarrpl e. Stability can be measured at a sel ected tenperature for a
sel ect edibbitr@dS Opeg/ndd In $mne::emb@d1meetrsbtbd iforend aiontik rfl¥radolisisirgron adshabl e at
abo t ab

4 0 7, 14, 21, 28 re
Gy 1 aubidythoufitbin AoReL aobw miimitebon i7e Fwdh; niam ARt R f o at
| east attﬁélforﬂluléﬁlon% foft ,IVﬁdm@mst?atloﬁ,an@ th Bt iBo ML eI entldlion 8§ fr@inrhb@{lﬂ)ﬂﬂmgﬂﬁlt S,
the fornmulation is stable at about 25C for at least 1, 2, 3, 4, 5, 6,

9, 10, 12 abag 1593ne/ms nwmeiniwdimgnts, the fopgulapon ipfpr I'g admpgstraion apd th@or e
ont hs. anﬂbgc?y & centFar‘Erl%Rqs fERLBout ﬁemg&l%l gcgutCiQS Infg/ml In some embodiments,

the formulation is for SQ administration and the antibody concentration is from about 10

25  mg/ml to about 250 mg/ml. In some embodiments, the formulation is for SQ administration
and the antibody concentration is from about 25 mg/ml to about 175 mg/ml. In some
embodiments, the formulation is for SQ administration and the antibody concentration is from
about 50 mg/ml to about 150 mg/ml. In some embodiments, the formulation is for SQ
administration and the antibody concentration is from about 75 mg/ml to about 125 mg/ml. In

30  some embodiments, the formulation is for IM administration and the antibody concentration is
from about 10 mg/ml to about 250 mg/ml. In some embodiments, the formulation is for IM
administration and the antibody concentration is from about 25 mg/ml to about 175 mg/ml. In
some embodiments, the formulation is for SQ administration and the antibody concentration is
from about 50 mg/ml to about 150 mg/ml. In some embodiments, the formulation is for IM

35  administration and the antibody concentration is from about 75 mg/ml to about 125 mg/ml.
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stable at about 5C for at least 1, 2, 3, 4, 5, 6,7, 8, 9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or nore nonths. In certain
enbodinenwezonhm4ﬁmrnulation is stable at about - 20C f ecTaiS2010a61341, 2, 3,
4, 5, 6, 1 15, .16, 17 9, .20 21 22, 23,

24, 25 [égl 27 28’9110} et egé"’d%*ien’t@%ﬁleégw%‘ﬁnp‘é%“deéé‘ m%t% od fg Tedyiging 6" 47 42,
43, 44, a@@regé@on éTa thél&peulfc h&meicha@iitbady, dompeingdbim@atxqdihoentisodytifien
formulation is stable at 5C or -20C for at least 1, 2, 3, 4, 5, 6,7, 8, 9,
10, 11, aigmlnfglcetg‘up buifsr pi%4 51(76 Olgn sqrge e@@odlg@ntsg‘gle aggbocchonggltraggn 1327 28,
29, 30, Bl aBsut 183ng/ ﬁﬁ‘m + 25 mﬂﬁl ‘?Iﬁ’sof’ﬁg enibBdinfthts, #f anfifo ébnc“i% 1igh 47,
48, or nore nonths.® Furt hernore ormul’ation 1s’prefera % zﬁe

f ol | 6wi ngfibmedoun?p fuigiml te. 2@0 mg/ﬂlﬂ)@n@bme%ﬁﬁ))dmmﬁti Hevannigodf cdnhentfambﬁ‘nr_l ation,
for exanple follqwi ng. 1, or 5 cycl of freezjng and 20t haw ng.

St abi | i t rea oy %{3@1&1 Lé lalgéwl. tlats‘?%ﬁ%}%a&a&}ears aﬂﬁéﬁ%li?? tGOREFTatian & WP et y
of di ff%@ﬂ@sd"ﬁﬁénl tb '&B{;] %O%ﬁ%ﬁ@' Hlasfohfé' entfodREEtE IRL ﬁltfb‘agif%ﬁc%ﬁtréﬁ&hs exanpl e
u3|ng si ze excl Gsi on chronat ogr aphy, by measuring turb

vi sual i fmmebdzutdﬁ )me/by tagmes $2 hgrgohlarigsome cerbodiamais, jﬁlqmlhgdmwnlccmra@mn hange

h t il | ect f i cl EE) or. i]l
Sone ol defipBtisnb T S EEB she Rt R R Py AolindRin EtRubied Y
25an@| ysb prioFBSPhiSiPAGI AABSHE emBO@INERLSS the AREL RATE a dGHo¥BINE! dnBibEHTPRIBme
reduced and intact antibody; peptide map (for exanple tryptic or LYS-C)

anal ysi smbadanens ithgmbnesieri @@thOdatls g fulllcogthantibegyn Ibsm:he nglbf)dm@ms(aﬂleof t he
ant I bOdyrhonocfona an%ks I l I t ya,nlilgv(g’ e an ern%o 1men¥mﬁl}ge rnonoc dglgf elg tOId}(’){]S

deani dat'1 on atl on oXi dation (e oXl I on
| SONer i zafurdhiZed . agtibdsp Ihs@@ieremtadﬂ[bhts Qielrﬁ@tdagfnbyﬁmbb&ys [sSdnfd’nﬁgU&)ﬂt atl on
(e.g. hinge region fragnentation), 30succinimde formation, unp

cyst ei ndlaMenACqrapigipg,in @%tgéﬁé’il g (egiodr H soane prkpdiaentpghe g}tgb@ég g?qaamie@;tn
differe £ pr

pharmcaatraft Fiopnanapniue gt 9eméﬁ%ﬂeﬂﬁb*héﬁgﬁ@%Pﬁlidgp%ﬁb%@@ Ve
aggr egatsoome, cnfiod o ¢itd, alid a:mbadlyzlisdrev@t&nahalr & scone epbedimiestyathe eomptioaili on of
color and/or clarit or as neasur b ht scatter.ing or by size
excl usi GRS ABI %’%1@}? HpPRETCajPR- zﬁwﬁ&%ﬁ%ﬂﬂ%w@égmf@ﬁbﬁ%&fmﬁooz9] A
protei n cohedrlasn id the %ﬁﬁ@@ 1§ #onS ARk b5 T 4 Bodhit PEGRINAC GH{dnsAdmbRfimEh@ i thon,
if the chemcal stability at a given time is such that the protein Is
consi deragining astetdt¢ constatiationtis thyi Wiffegiscadm abeut\viltnyMete abiedti 236dnde | lowome

cal I|t an. be a essedb det.ecting.and atlf ch mcaIIy
't ePed piihhgns HERG g AT TR Sttt e PR Mol g SR
Snodi fi cabim. (I8 seme ehibB@init@ls, M £EnfhaRcHBtcRY At hdhBsh Hﬂh@guﬁ‘éﬁﬁﬁﬁﬁﬁiﬁéﬁt on
chromat o aph ., SDS- PAGE and/or matri x-assi st ed | aser desorption

i oni zat i abeuth@ghM riisememsehadgnents.yhq MEINDIY CRVBNCCHmtionahs] e.
Q her t yb%?fser 18 fI‘OCI’Iq %ﬂ}lﬁq!’ip %1&\/[%6 g%oalﬁ I}2'5 )mCMU(iiI? F'ocmhg £ ocﬁhltegiisatthl Qlagugl%e Qeetate

occurring as are 1 on can De eva

i on- exchangatation Mtho guephy abuti200 M. fesorex ampbéimchfy GO ikinc amtatbody
"retains its biological activit in a pharmaceutical formulation, if the

bi ol%8gi cutferbas apkl Oaf aboyg 4 rie i%@&;ﬁ St Ingogiesibodiments. shegreming agsials buffe
(W thin e é)‘f‘lr %&B%b&flt 9% ?195’ . ¢f sddie eﬂb@dlﬁgh&aﬂhe gféﬂlﬁﬂb LYet X Bl d)‘tlﬁlg aal

the tine the pharmaceutical fornulation was prepare determned in an
ant i gen fH offabogt 5.8s &y sorhoembadimehs, theXféraruldtinab sgritkalln amhe eimbydineasaths f or
ant i bodi

re el aborated herein pelo " bi ol agi cal
activit “Bﬁa’éowﬁ [eo‘}Pé?P SHRE8978 GOt 4\1,0\,& gort%PePF}]ezlgea‘{?ﬁ’Pu {r’y‘O&fe ¢ dé‘ﬁ?litﬁrody to

bi nd to |OErARMktiohls &ﬁi@oﬁs%{fdh?ﬁd&ﬁ%t&i@@t@é‘&db?&@ﬂn@bﬁ@'eﬂﬂo&i?ne%&t tigen and
resulting in a neasurabl e biological response which can be measured in

vi t B30 orfoimulgfiais fQuohasmpiy(IVy, swhgutbieeoan (Hariistringussnlaa dh) asniinistration.
In some embodiments, the formulation is for IV administration and the antibody concentration
is from about 10 mg/ml to about 250 mg/ml. In some embodiments, the formulation is for IV
administration and the antibody concentration is from about 25 mg/ml to about 175 mg/ml. In
some embodiments, the formulation is for IV administration and the antibody concentration is

35  from about 50 mg/ml to about 150 mg/ml. In some embodiments, the formulation is for IV
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[ 0032] A "deam dat ed" nonocl onal antibody herein is one in which one or nore
20aspar agi ne resi due thereof has been derivitized, e. g. to an aspartic acid
or an i sovegpavasizsoaci d. [0033] An antibody which is suwcmmsiztllommm

et dat i SR R0 SR gt ] SR LS T P, B T

aggr egatsbﬁia enitdinéntyihclorhaktioe afof stdnﬁmstazgwneﬁatﬂee aitibBdptdirentaaitondody
nol ecul e(s), especially upon freezi ]ing and/ or agitation. 25[0035]An anti body
A’

whi ch i droms ghou d0img/ml toaliquadsmxednl dpsoms caediminis thedermaaton siadS@o be
¢l eaved ddﬁﬁﬁ’ &Xt%n% TR & fbolﬁg%{b%ﬁm o' %ﬂﬂmoﬁt i BBl CG s Mo M hEO! -

[ 0036] By duci ng eam aggregati on, ra mentation” "i sT1 ntended
prevént |sbg1ecurnhd>dﬁnﬁa$ ithegfotrhelagom isnfor SO adeﬁnnrstdaitdncamd tixggitibgdy cm;entmtlon is

fragmentatio relatlv to th noc| nal antlb formul at ed . at ferent
pH or | Hrom abett SOEHE MDA hut ?%‘gfnﬁgt@ bl rems fpbag ntehtft?rtjongulmw é
prefer abidmﬁﬁéﬁmﬂ Aldlthe Qﬂfb%dy"‘@&lc‘éﬁéét{d?l% YrofSafot ?Hg%nn%%%ﬂ"m

Yse/hft
free fromcontamnating proteins etc). "Essentially pure” anti bod%/ rreans a
conposi tsoor cotwd @ity gheaformelagon astfoutM a0stibytravengnt thof aIttllbedﬁMHCbm@tonbas ed

on totaI wei ht f the. c Ltion referabl at le st ut 95%

S ot el Bnd Y SRR 2 et AR RES Sl BlenS B BP o R b o1 ng
at |1©aStadﬁ§@1§ﬁratﬂ)9fV@nla)fhé’\&it%H ebnc3n@tdni9®m Lreeds rhptoaalbotftemhh /Al tihe
conposition. 15 WD 2011/ 084750PCT/ US2010/ 061347 [ 0038 "i sot oni c is

meant t tﬁameteﬁéwﬂamms dhd @ﬁn@lfatlbmtSefpegQ aldasnletg@mmnélthq/amll’@edg BORECHISH M| 18
pr essur &g  BUTa0 BLAOT, w05 A0he AENTULALLONS s BRNSEALLYLNRYS: AR
OU (0} SO

osnotic pressure fr ma on|C|ty can pbe neasured

usi ng a adapeistrftiodsmdrtie axfnuoagzcér[oeﬁtzam@ it Yiogh ARNDNRhRYml foRboeXsheml.
5[0039]As used herein, "buffer" refers tg a buffered sol ution that resists
changes Pﬂ 3dH by then adiither carbodingend of theppe@tien RfQras e cBmpoplmeruactie

buf f,gr rom about 4.5 to
about% 7. pre erb \ggfﬁﬂe? g S%E‘go%{a/taoq ﬁ?églat?esfo glutle)@ %Qg}t{)era@%ﬁeé%rpl e from4.5 to
6.0, 4. 5[00b4]5 9. &X& atfoﬁﬁer&mb@dﬁném ob5thé,invkenhoh prdvides a4vuﬂ wich 25st5ppeﬂ 5to
5.6, 4.5 62)5 4.5.to0 5.4,. 45t05€§ fl 4.5 to
5.0, 4. gnqrae 169 Y 3 SHINES CQI’I]QI‘ISI&g gny gng,o the qmg%atyr)ng s&rlhe(é eI‘FlH ome

enbodi ”%Mboﬁﬂﬁetﬁyfﬂfl@%aﬂ§§to@ed3ﬁ a601§2 §©.In g‘orﬁe eﬁbgdmfénﬁ the vl ia Jec, 208¢ - 3,
5.4, 5.5, 5.9, . 0. Exanples of buffers that wll control

t he pH iar St)h;lcsvlaiange | ncI ude acet at e succi nate, succinate, gluconate,
S oy 2 S SRS PR RS gD SRS 240
ar gi ni N&iny one of the formulations described herein inside the tank. In some embodiments, the
formulation is frozen.
[0016] A further embodiment of the invention provides a method of making a
pharmaceutical formulation comprising: (a) preparing any one of the formulations described
25  herein; and (b) evaluating physical stability, chemical stability, or biological activity of the
antibody in the formulation.
[0017] Yet another embodiment of the invention provides a method of treating a
disease or disorder in a subject comprising administering any one of the formulations described
herein to a subject in an amount effective to treat the disease or disorder. In some
30 embodiments, the disease is cancer. In some embodiments, the cancer is selected from
colorectal cancer, lung cancer, breast cancer, renal cancer, and glioblastoma.
[0018] These and other embodiments of the invention are further described by the

detailed description that follows.
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15buffers include arginine acetate, arginine chloride, arginine phosphate,
argi nine sulfate, arginine succinate, etc. In one enbodi nent, the arginine
buf fer iswangimismsoacetate. I n the one enbodi nent, the &cCgiuskoe/oe3e1 at e

buffer is prepared by ty ' 5 Wa] solid) with acetic
acid (liquid). In certa##@n%%‘ﬁﬁlﬁweg%ﬁwgﬁp er is at pH4.51to
6.0, 4.500m]5.9. &Fiburtq iBuSlsated.tbtal &obeghtc Bvds H@&c&edin #htiSVEGFIofmuldtidnst O
5.6, 4.5 t0 5.5 4.5t05.4, 45t05.3, 45 20to 5.2, 4.5t0 5.1, 4. 51to
5.0, 4. 510@mg/m)) siprel tos up t@4 weeks #1¢04C7, or 4.5 to 4.6. In one enbodi ment
t he buff as a pk v : 5 . 5.5,
5.6, 5. 1085 § et Rresdoft peloBhordtelels Bopadymundpv EGEJoinyiidhs

sur f &ce-(aci0,u00.2adn50 npy/efl)er abl y a noni oni ¢ surfactant. Exanples of

ot oo A3 her = ok ol BENAR B Tk bleshi R v ALY il
sul fate §S09) cordms OLk%rE&l%r%hQ;?l_ﬂvt&k?at &p@i um octyl glycoside; lauryl-,

nyristyl-, l1noleyl-, or stea sul f obetai ne; lauryl-, nyristyl-,
| i nol eyl[0027] st earlpgursdrilugiates;thd vinolsgy lof antmyiGH formpladoncst2pPGes ai ne;

| aur oam dopr opyd - ,. m dopr opyl - i 1 ro -, ri stam dopropyl -,
pal ni dopqql&%ﬁﬂn-o?% ag‘?\.?@@@fggﬁgm@ép@gpﬁqﬁ@??n 8" gﬂ ?’ﬁﬂ?n%'an‘i dopr opyl ) ;
nyrijgt am dopropyl -, pal m dopropyl -, or isostearam dopropyl -di nmet hyl anm ne;

sodi um nmet hyl cocoyl -, or disodium 30 nethyl oleyl-taurate; and the
MONAQUATTm seri es (Mna | ndDEIAIRED DESCRIPEIENon, N.J.); pol yet hyl

gl ycol, poly . gl ycol, and copol yners of ethylene and propyl ene gl ycol
(e.qg. Pﬂgronﬁégﬁﬁbﬁﬁ% etc); etc. In one enbodinent, the surfactant herein

i's pol yqoodxt e 20.B{f0R4R}dribide PbBatveRteh Godetdl, itSiersks understhial taarthsxt of the
invention, a "therapeutically effective amunt” of an anti baody refers to an
amount éRY@EIEN yENqtAnited to parfishiar epMpRsiians 9f RiRgied sgtemy ivdusiuen. plogoutsse

vo 3011/ 55 TSR T RO BB by R A ETbEY Bod B RASCRE pub®aEBY TOTE the
ant i bodydesdritisg partituwlaiesnledlionts oalydamatishet dichdedieris lonitadigsAsaaes intds udi ng

t hose pat hal.ogi cal .conditions which predjspose,t, , | {,0 the disorder
in quesﬁpsﬂhciq@@&@]iﬁb@'@psg e Pyl IR _Lll}fiﬂ%ﬁ%ﬁm 'y
I ncl udedefeRentdignlafs IRt Rl P IRESEVth@Wise, TRAUES RAGHR! tedlremflth ©F

therein, thus facilitating the production of a nulti-use formulation, for
exanpl e.mérarp! @giootllpuckdts abompbinsteenelt tivwes niore budiemolecules, and the like.

t i et hyl | i um.chlor | t honi hl gr.i.de,.
pon gl kIR i or fhabe TRRR e (G inen o P o kaeR BT BHT Sides
in whi chothies &) fthitdhoObRoghiaB adtRG-0F MR 42ti60 n’gé@wlﬂ@lﬁ Yo b8 B ZBIIRAIERM

ude

chloride. O her types of preservatives incl Oaromati c al cohols such as
phenol , dotays reriddiiwnzl,gonziopenis which 4cg hngsgeriblii$0xe tcha ajeebtchyhichthqr opyl|

R S G e T R
acceptable” excipients (vehicles, additives) are those which can reasonably be administered to

25  asubject mammal to provide an effective dose of the active ingredient employed.

[0025] A "sterile" formulation is asceptic or free or essentially free from all living
microorganisms and their spores.

[0026] Herein, a "frozen" formulation is one at a temperature below 0oC. Generally,
the frozen formulation is not freeze-dried, nor is it subjected to prior, or subsequent,

30  lyophilization. In certain embodiments, the frozen formulation comprises frozen drug
substance for storage (in stainless steel tank) or frozen drug product (in final vial
configuration).

[0027] A "stable" formulation is one in which the protein therein essentially retains its
physical stability and/or chemical stability and/or biological activity upon storage. Preferably,

35  the formulation essentially retains its physical and chemical stability, as well as its biological
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[ 0044] A "polyol™ is a substance with nmultiple hydroxyl groups, and includes
sugars (reduci ng and nonreduci ng sugars), sugar alcohols and sugar acids. A
pol yol newoaptiswzbl y 15be i ncluded in the formul ati on. PCH/USRO0AGT347
enbodi ment.s., pol yol s herei n _have .a nol ecular wei ght i i s |ess. t
about - oa0uRE PR Rofa e RalBurBe I aFEt O sbEed Bhasti e B triongsd Syt AR
" reduci ng tisd@anulatiSn Ngiotb afdlyt@tcehinigue foemeateinglpracaumbiligrcaniligduce
nmetal ions or react covalently with |ysine and ot her aninoégrou s in

W

pr ot ei nsN AMPTHANGBRAFEUNINY endar and Brastie g &l iveEs21ot0 lndecephbesEd.,
propert 'ﬁﬁrc?lfDékkreﬁqH&'IQQWWEIN.YE,X}@JHQ! Qé?@fanh%{f ; RQA?:HQ?;{;T/% z%zz%e% dhugd.ose,
mannose, naltose, ’l'act ose, arabinose, xylaose, ribdsée, rhanfiose, galactose
and ¢l u9s¥ (1803, aduwshmgles Bgailsy cachudeasstudrad a a¢lette e hmhesauresor Hodested

nmel ezitose and raffinose. nnitol, xylitol, erythritol, threitol, sorbitol
and gl yéEP%PeréPrdeﬁb%éW& geb mgl&fg,aike f g is el gt dpyh o £ ooriat 4 gt

i ncl ude L nat n I i i t: he
fornulaﬁfggkgggfgé@zgﬂg%gaﬁg%g%ﬁg%%%hgl%%ﬁ%gﬁﬁPﬁﬁﬁég?g%ggﬁéh%ﬁ%nﬁﬁ%%IEdoes
not crysit abéutA8°Gfor2bicagebbutgl, bl vab Lt 8so mog. weck8.Cn suein ¢rhiadiments,
destabiljzes the antibaqdy, i.n formyl ation., IL.n_¢c aj,n _enbodj {

nonr edudhb el RUTHC dstOut PECSETIR) i tos G SohatpT oo o Ty s,
wi t hot r el psi®, beixng2pref e radopwste HusthOSE ccRema SR daheritd @hS Rritia@bn is
stability of trehal 0se. [0045] The term"VEGE" or "VEGF-A' ‘as used herein
refers tstablhet abes-afifavatdedst 1.3DRuten ovadcl 18y 1 bridet hel4 &5, 10elT. 1§k 629,
factor d ated 121-. 189- . and.206 mn cid h n.va | ar

endot her ar>-ceh Py s Mot 0 Hbe M. A5 Dl TRE SR S hay -

Sci ence 246 fdRGeasan@, Blousk 66t 889,.10( 1992) 13vak, 15N160cT,i18, 1520806 221 DRjeuher
with the naturally occurrin ic and _processed fornms thereof The term

|1 el d f
"VEGE 2155801235 &8 2% B0VEGED. By dfh Horbniimih Dpdbitls 3ubh et mibdd, 4t or
Perng sunfteai e dn PR eibo GRS SBRREL SRR 20 (pRhER: by

2011/ 0847 30LCTHISRNL,A0061,327 1 2and, &3,c.6, Tha 8 €9,120; YEGE, 23,24aPS6u3e @8t 29,r ef er
to truncat fo of _the_pal pLi onprjsing aning acids 8 to 109 or 1
to 109 of" S ﬂézi égsz'é‘n%'ﬁo;%aé?()agyh gﬁﬁa‘{@ gis‘@u ng‘#“eﬁgo"_phg](" Z‘%I OCRPIC YP¥itt-h fact or.
Ref er eng& {h@rAdYY, B Fhtnfu®IitiEh i9pre¥isty WRYIB1S YRR T deLRE (10D e.%.h PCHREN C)
application, e.g., by "VEGF (8-109);" "VEGF (1-109)" “or "VEGF165." The

am no acind thavog of therfermfdaticn, farrcyampteedliowmigily @ 3VEGE Saryelos wiireeaulg asl

i ndi.cated in the native VE ce. . F id ition 17
o eSS e BB . TR R RS Al P Ry
native MGk, infh@inglvalkat @doMalotdsate b kaat s fdt cRemP R @il stk ch@iont he KDR and

FIt-1 receptors conparable to native VEGF. [0046]"VEG- biol ogical activity"
i ncl udeschpimapggPYe bamycayEar tueddint gnd/er bamMpualonspeconj phassengesbaigei t y

such as 1 | ati,on .of hot h _nornal nd nar nal nai nesi n .
Hcour oot uiRl ARy UL en ARG ARSI AL IRNES S A0 hcuing o
Ferrara ((cIBPL)r chpillvby} zonbRtkctrdghdedsds; afddno-tapmdimd bi augb&iibictaibCsejageyl ogenesi s

and angi ogenesis (Carneliet et al. (1996) Nature 380:435-439; Ferrara et
al . 20190967lyNat e spegroamtioanalysis SPSTBAGEAR g ste sompur irediccd prbiatases s el
proliferati A t i I 153nd
Carti | agapRRaldipi BT SbR B d5eT Rabu PAC R g BREGeRRY! el
al . (1998 anfixiniriedibg dunchob 3Bthe28)ibodyn cdhistabdity haybheratge @y argir ogeabt:
factor in angi.ogenesj s .and vascul ogenesis, VEG-, as pl ei ot ropi c grow h
factor, HSRREBHED dﬁ%ﬂﬂ@%@%g@&%swﬁ I aa?%e%lga‘il% Gende BRIl olgProgization
pr00955%@@.ﬁM&ﬁoﬁéﬁ%ﬂHﬁ}ﬂﬁbhﬁﬁmﬁ@h&&%ﬂ%@?&ﬁhﬁmy f.%hmﬁ@égﬁﬁhhgh&ﬁmﬂﬁﬁ,

vasodi | ati'on,” nonocyte chenotaxis and cal ciuminflux (Ferrara and
Davi3$- Srsyt:mn](rmg@mn,natlon, unpaired cysteine(s), N-terminal extension, C-terminal processing,

glycosylation differences, etc.
[0028] A protein "retains its physical stability" in a pharmaceutical formulation if it
shows no signs or very little of aggregation, precipitation and/or denaturation upon visual
examination of color and/or clarity, or as measured by UV light scattering or by size exclusion
35  chromatography.
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20supra and Cebe-Suarez et al. Cell. Mdl. Life Sci. 63:601-615 (2006)).
Mor eover, recent studies have reported mtogenic effects of VEGF on a few
non- endotwel2nalose®bl types, such as reti nal pi grrent epi Il)h‘@msa(blomeish"s

pancr eat uct ce Schwa err al

St e S e e R
126: 125-ch3dicabamidity at%tgn?én tlrﬁé%%%):h that flRWreLsHI is cdididefeloSiAQetaidd[s004 7] A
"VEG- ant agonl st" or "VEG-specific antagonist” refers to a nolecul e

capabl e ktw OBiCﬁ]oHCﬁZjltY as detoed bﬁl@cm& agiogbetabibitnrandsiassessashhy detecgpg and
neutral i @ &%ﬁh&ﬂgta:ngﬁléh%ﬁﬁs”& th?ﬁ@?e%rgtd}%%lca{l af h&gmagqn\’oWe\%%r I ng

wth VE gl ca ties, 1nc ut not Timte

bi ndisng rh@dlﬁaamo@r(e rgoclmp\@(j;ﬁ/m&c@mher@amatéd\dﬁ% sme(ékdhﬁdn ahgnogengtys and
endothel'aé éecjlfls s(ﬂ(;vival or, pr%é rati.on, IncI %5 VEG--specific
30ant ag 14 AP MR pEsised Hiek: eé?fpflﬂ%lqlﬁ%i’élﬁ fLighion Wéﬁ?‘it@é%mtyhat
speci fi G AVDRTORE 118), YEanfil lowé@fpe%tf'cmﬂfcasalé%oﬂnﬁdlg@ekhlafgadxlt@ﬂltlon

fragments thereof, receptor nol ecul es and derivatives which

speci fi dalgl ycdumﬂ@@l?a iehdt efbdcamedption) whichgan bs etilwmdéclgy too- egmbar@e mor e

recept or Si 0 , VEGF-Trap (Regeneron)), and

VEGF121- é&?%%?%aglﬁég lﬁErq:lng?r % =speci fic antagonists al so include

ant ggon 0[6030/]61“ ant gn Qﬁnb%a reRRhYREFbIoIRSI a@mtysms@ﬁéamﬁbﬁma@ﬂ goner s
directed to VEG-, small nol ecul es directed to VEG-, RNA

2011/ 084h%bm®g/1@$2@mweﬁ lmt@pdsam giycipbpe iihwithiagbownd % (withip tesseregyaphst
VEG-. VI nistS @ i de..s I ecul es
Uhat " bi ik Eo U RLRAPRL LS ZhBfted Mbt s MR i e M R Y

reduci ngyreped afstc&tefrmﬁndagn\amhﬂngéﬁ%din@ h@gy (ot cxaeipld i0th@s'biolbitisal attvdtyt'er m
"VEG- activities"”, WE)em fically includes VEG- nedi ated biol ogical activities
of VEGF.as$ays durangibedisess sHib H@Fﬁdsher?lﬁ@el\?E’G: ant agoni st reduces or inhibits,

by I 10% 3 v 60Y

0y TS LI A0S A a0 P R B
ant i bodyhtibedyato tamdt {olemtigert. hiatarbfundhsr inoludEGRtivddyytbisdifig focineigtn aid tepultiyg and
specificity. Iag certal n enbodi nent s, ﬁjhe anti body. sel ected g\llh normal |'y
have a SUPFISETaRIR BIOIoBICALECRRPNSF PilHhaHn P8 1y 10 Ok Jhipive, SHchEcirty Bavy
may bi ndyh¥EGHn it Br &okRid0 val ue of between 100 nM 1 pM Anti body
affinities may be determ ned by a surface plasnon resonance based assay
(such ad00%y BI Aco‘kédmsdgtedi mabadlhodyﬁﬁélmphcuawhmhonclbtmoaﬁt| on No.

W2005/ 012359 n noab orb nt ass

comple i (PBHEbS H U dg oo s e T a1 o AR 1o Lo e ATt rent
the antijoysF antl&@@lﬁlﬂ‘oﬁ wWhECHUS eglisasytidld faeleapaiatibe” ik2age C;Ehﬂng 8hoet i ng
and mterferlﬁyg wth di seases or conditions wherein the VEG- activity is

i nvol vednoralresaduct Wick Res bﬁ?ﬁ)fowolbé pmjt@@?@ﬂldﬂ@ ot her biological activity
assays, eﬂunol n OAI? ?Ihtlboa W\ﬁ?c 1;Euscé 1b?e toea%érelg oenssls 8 whlcn%ﬁgﬁ) e%tfl{)und Such

assays wn in de eH et ant Igen ghat ended

use for tb ggrepite b@ﬁﬁ}bthd‘baﬁﬁm&;&nblﬂﬁilb(d)} esmlaﬂiwgﬁh m&nﬂg hhdor As@ayH. t unor
cell growth inhibition assa;i]é as described in W 89/06692, for exarrpl e);
20 #At i H8B3AIdependihintthery whigh isysuseentibls toyfragnisetafionnts 0@6.%1 @riastepiedi at ed

cyt ot oxi (el , tivity or
hemat opofﬁ{é%(?/tso bassz%\/’g&?ﬁ%gvmg @%{mss%% egg le\ﬁ%{]} @% 6 ;t/&\gm&’ﬁl usual |y
not bi nd00%v]ot her Bﬁ%dﬁm@d@guéﬁlo&umggr@@tmﬁ@% fﬁgnmnMEG?-ﬁmtnmdedot her
growth factors sugh as. P1GF, PDG-

g . I n one. errbatg%g antj - VEGF
ant i bodyPTPEIENHBRIRTGHEE B InagdyT ﬁaé?ldb‘il% 2262308, Q I%%itant@ﬁéeI&EV%’ t he
monocl ongd nRbdlo Vi shtisey! (BRAYIaRE aPa difREQH gﬂe(q iRY dityQehdRmR ATCC HB 10709.

I n anot her enbodi nent, the anti-VEG- antibody is a reconbi nant humani zed
ant i3OVEGOFnoc| onkie a@nbodmwtncg eneranketdds porferbly csssnirlespue end désiraplyo97)

ggng:i‘/ a?\ie%ﬁlﬂﬁ 4593 4599 I ncfjreequong cor'i{amlna%mg p{gtélgsd ettc)o "]tEshs%nt?ny purdy known
antibody means a cornposmon comprising at least about 90% by weight of the antibody, based
on total weight of the composition, preferably at least about 95% by weight. "Essentially
homogeneous" antibody means a composition comprising at least about 99% by weight of

35 antibody, based on total weight of the composition.
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[ 0050] The anti-VEGF anti body "Bevaci zumab (BV)," al so known as "rhuMAb 30
VEGF" or "AVASTIN," is a reconbi nant humani zed anti - VEG- nonocl onal
antibody\genenameuoaccording to Presta et al. (1997) CamrCErUSRE®s/061347

57: 4593- GOIMPLI ses, nut a nmewo

ant i gon- BN ng. canpy SHENE AP borBaeE IR B a BBl B SRuRAly FRgeme

ant i - hVifshotio pesshigoat hanhi blody. Ié\otém@ farnihadond |vﬁﬂ legndrhidhag @foshioan VEGE to
its receptors. Approxinmately 93% of the am no acid sequence of Bevaci zunab,

35 i ncl aae&ﬁgrerfwl agut 2/@ tq 3 Pk 15081 GYscanibs meRapyrg@ dsing 8 YRPRITIRSSHEET, and
about 7% of. Lhe §ﬁ ?ﬁ@%&k}@%ﬁ%g CT/U82010/061347 sequence i s derived

fronlthe nurln evaC|zunab has a nol ecul ar mass of about
149, GO0 [@a?ajons anztb m@dghmggblhf&rechfe@ewabuﬁfweﬁbolandn dtahewsistywoimamngez éd pH

anti - VE nti bodies are further described in U S Pat.. No. 6,884, 879
i ssued Farhe pg1onLY 0% actiese TP G Srstve B bwﬁr@ﬁq}%lﬂaﬁw%@r?ﬁﬁr% has
| neor porglieth etsi R LehruSEAboml AOTHITNBI EM.HERY SR diRh: £9! wpept | de-

erein refers to a pol ypeptid€, Including an antibody that binds to
VEGF. B2Bampld feem pbb ypept 4.0¢s 5i9né. IStmlésS 45ub Srib#. 3 torfi.¢,ddb tods,.5,ain fobbdli4es

derived frao t 0 eri_ve t|b
Goser el AR A E P14 N6 T2guabbavis ST atbat 2 Sk in T80T 81065
and/1or U Rupbi qﬁbhe&nbedln%goﬁl@%ﬁzﬁﬂas atﬂm(som%emv R, 4. Bese, fpatsezlts 3,5.4,
applications are expressly 10 |ncor$orated her el n g reference. I'n one

enbodi ment,, 5. B30/, S, 5&s opb Ly Begmpleeot b fRpothat wilkgongesdeipbleid this rayge include
Publ | Cata!cgtgtel\bucczo 608047 \ Uosnal;[)éj%tl 11 ?fi[el 81?ra{\|0 q I 01410850thae?g1/r Qhicadi
Publ i cati“oh No.°23 86§B?g7guf ot h efbodi %gh¥g3§§ﬁ Serres ﬁ%Pypeﬁ¥|de
i s B20- 4uffeds. descri bed in US Pat ent Appllcatlon 60/ 991, 302, the entire

di sclosure of which js expressly incorporated herein by reference

15[ 0052][#E0]t er m "Agp"ygininedusisr'yis @ Pufigecomprisingy shaicaions. Fapmples of agginine

pol ypept [Rs) i

B R
sequencetrglhutemeccﬁﬁate,rﬁd o diye enb@ditE6atd el avgdinaiffood yurgleme lacebetel mthdSne
Publ i cati NO. 20060280747, %g ubl i cati No. 2087014106 d/ or (B
Publ i cat§PINBentFGe HEB2 B At gr'p egepa&ﬁ%éﬁeﬂa% aNige 83 sphdus

Publ i caty,pnadNgc aglggﬁglﬁgp {6 Lorta?® o BHRhisCRE 'aﬁg?mh@ buQ0¢ Qtlﬁlﬁ q%‘StOW/ 403’ toUS
Publ i cation No. 20 020267 include, but not Timted to,

G- 31. [DDEB] Rot.8akilia 5.3:hb tahbi hodo 69, 4860 5.654.5Ra15.5, Mdsto 574 (3163)1;02%3 i

056695081 > 1S Opa ark CRpbi L0 P! Peat Ko /NAok> BoBodadee emoodment

200501 86ROBu S 20EBIN 6,200304 A08 T 0, 52155220@%0361351@95 6299, 529035@301:%1026 and
Popkov et al., Journal of I mrunol ogi cal Met hods 288: 149- 164 (2004)

certai n [8Mddi menticreist h druratent geficesdo |ar$erfe@eaqtlwe geenthefepibhaa tl@mamc
0t 208 S R85, PR R AT B Pt BTSSP, Y21
F17, Y2land, polysorbate 80); poloxamer (e.g. poloxarner 188); Triton; sodium dodecyl sulfate (SDS);
25  sodium laurel sulfate; sodium octyl glycoside; lauryl-, myristyl-, linoleyl-, or stearyl-
sulfobetaine; lauryl-, myristyl-, linoleyl- or stearyl-sarcosine; linoleyl-, myristyl-, or cetyl-
betaine; lauroamidopropyl-, cocamidopropyl-, linoleamidopropyl-, myristamidopropyl-,
palmidopropyl-, or isostearamidopropyl-betaine (e.g. lauroamidopropyl); myristamidopropyl-,
palmidopropyl-, or isostearamidopropyl-dimethylamine; sodium methyl cocoyl-, or disodium
30  methyl oleyl-taurate; and the MONAQUAT™ series (Mona Industries, Inc., Paterson, N.J.);
polyethyl glycol, polypropyl glycol, and copolymers of ethylene and propylene glycol (e.g.
Pluronics, PF68 ctc); etc. In one embodiment, the surfactant herein is polysorbate 20.
[0042] In a pharmacological sense, in the context of the invention, a "therapeutically
effective amount" of an antibody refers to an amount effective in the prevention or treatment of
35 adisorder for the treatment of which the antibody is effective. A "disorder” is any condition
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@2, Y25, D63, 183 and (B9. 30[ 0054] Ot her anti-VEG- anti bodi es are al so
known, and described, for exanple, in Liang et al., J Biol Chem 281,
951- 961 (WOQ6)1/08BOS5] " Treatment” refers to both therapearius2eaweeat3nent and

prophyl agt.ic [ ntative asures. .Those, in need of treatnment,.inelude
those. altPaatp aprsi AentelPel LR o™ iis dui htonty RS it

to be predapried inc%i&%thbé@ﬁ&ﬂ&l@@@&il ddbditibhd ABiLBHrcdiGR66IhA mahmardelic 1s any
condition that would benefit fromtreatnment including, but not limted to,
chr oni ¢ AypddduaecsiPBor ders or di seases includi ng those pat hol ogi cal

conditi I ch ptegdi b [Bq,g%q tih i . | £ i.0n0.
Di sor deﬁsﬁéﬁ} cl ude /z{a ie%egg%ﬁ’g ?asor er éfiR&Aénhgcﬁdgg)een?@gﬁlgéﬁgggﬁﬂgstﬂgsed
her eiSn rfefraulstidrotoansyendolgidduonbdcmrial witivg tbabinothus facilitgiiapdn esiducten afnor mal

vascul ar perneability or. | eakage, Non-limting exanples of angiogenic
di sor derBUigisgdoryylat Oé‘dfoﬁé?‘%fiﬂgﬂ iﬁmﬁés ot hlerew%mnghladﬁums;

non- | eu%ﬁfﬁd@%g@%@%ggﬂ S fBhiu ARG RS he ARt thdnTuR @hlbHAY RhzalkdfiBh (cancer)

net ast asi s. mal angl ogenesi s" occurs when new bl ood vessel s
grow ei tchéridexe essturedfialiglbarzhkimetbglammegmmuro ghioaitled y Wleclythe allhye gtapanicon,

ti mng, ,degree r onset of, the 10angi,ogenes] ei ng.undesired.froma

rech cai 'STBRGPLFATIOSh 2B BEEEUEROPLBTae: CIEK ALt PRogSHens b aased
stat|@. ldoHNiEPal6sRBSsucR %S ?ﬁeﬁio‘i’,%gut}k! REOBENA hleshol Mk AtPARLBASRIch ARRIBPHE at e
angi ogenesi s occurs when there is new bl 0od vessel grow h that contributes

to the woeRdphrgcnicatchkoldicseramet cyelahexapel, dagnianelf axd miwembdd oseat e. The

new bl ood .vessel.s.can feed the .di.s aseld ti.ssues, destroy nornmal tissues
. rnbo%lrnent & preservative herein 1S ‘t?enz alcohol. ! !
and in theocase ’otih gancer, etlhe new védsets™can all ow tunor cells 15to

escape i[00p]t he cixcpilsll' Wa aibdtahedgrh inful@ilbaydrok gadisurst anbincleéasibases) .
Exampl es(1reczifucing and nonreducing sugars), sugar alcohols and sugar acids. A polyol may optionally
15  beincluded in the formulation. In certain embodiments, polyols herein have a molecular
weight which is less than about 600 kD (e.g. in the range from about 120 to about 400 kD). A
"reducing sugar" is one which contains a hemiacetal group that can reduce metal ions or react
covalently with lysine and other amino groups in proteins and a "nonreducing sugar” is one
which does not have these properties of a reducing sugar. Examples of reducing sugars are
20  fructose, mannose, maltose, lactose, arabinose, xylose, ribose, thamnose, galactose and
glucose. Nonreducing sugars include sucrose, trehalose, sorbose, melezitose and raffinose.
Mannitol, xylitol, erythritol, threitol, sorbitol and glycerol are examples of sugar alcohols. As
to sugar acids, these include L-gluconate and metallic salts thereof. Where it desired that the
formulation is freeze-thaw stable, the polyol is preferably one which does not crystallize at
25  freezing temperatures (e.g. -2OOC) such that it destabilizes the antibody in the formulation. In
certain embodiments, nonreducing sugars such as sucrose and trehalose are examples of
polyols, with trehalose being preferred over sucrose, because of the solution stability of
trehalose.
[0045] The term "VEGF" or “VEGF-A” as used herein refers to the 165-amino acid
30  human vascular endothelial cell growth factor and related 121-, 189-, and 206- amino acid
human vascular endothelial cell growth factors, as described by Leung et al. (1989) Science
246:1306, and Houck et al. (1991) Mol. Endocrin, 5:1806, together with the naturally
occurring allelic and processed forms thereof. The term “VEGF” also refers to VEGFs from

non-human species such as mouse, rat or primate. Sometimes the VEGF from a specific

35  species are indicated by terms such as hVEGF for human VEGF, mVEGF for murine VEGF,
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di sorders invol ving abnormal angi ogenesis include, but are not limted to
cancer, especially vascularized solid tunors and netastatic tunors

(1 ncl udi /yocolns47sbung cancer (especially small-cell | urgTaB2CONF134Dr
prostate canc v di $.caused cul ar neovascul ari sation.,especially
G bet | CmRnaiee™ RS BT S8 WY ndp Fro P BEEY o sl Bhiss ey b

age- r el abathridhgrmmahd aciddege e @t i PNL09GTB0] (3admine aviddtiariazaldrend¢edhil ,

di abetic macul ar  edemm, pat hol ogi cal nyopia, von Hi ppel -Li ndau di sease,

hi st opl #sHsewsthdacton R efgrenciornny sictRormp af VESiFmex be dsnbicd opepresdr neal
neovasc ] i op, ! r as i1 Z@foh-0 1. « UbLGS§|.S .jasi s,
psoriat#@ﬁg%%%ri%géP§ﬁgggghg?§%¥asggggwgdgﬁbdg.ﬁggﬁgﬁbigﬁ%?mPﬁfgéﬁnatory
renals dimeamas foralahnascdfnaties VEGFephnumbsered as pelédasdd iy the native VEGF
nmesangi oprol i ferative gl omerul opephrit] 25haenp] ytic urem.c r.one,

di abet i CCHYBRF-opt FYBF: APHLY e wnn@weé@ev@ﬁwi tyincyigd pee ?ﬁ@gaﬁ#ﬁq ory
di seases,osidah7 Qﬁleﬂﬁ&ﬁﬁés)tih RatiRSPEGFaThy trﬁﬁl%’cé!&%}aﬁ{zéjvit}m{ds ltb'iﬁdin ﬁfﬁhﬁg@@ﬂ ory

bowel di'sease, psorsasi sar coi dosi s, arterial arteriosclerosis an
di seasegho&BR andigt-dfreeptars corspdrarie & narvd dGF.i osi s or chronic asthma and

other c | Lions. . Y Abnorma). vascul ar perneability".occurs when the
2l ow of B0 onaraE hicleaen Bt SR Eh PR TE R kb VeGSR Peo e |

| ymplpoc WesF shabhMee Acttie 6B a4 kdlatiod o ¥bihaMAma RS abne A dnpRIYesesiSand
excessive or ot herw se |ﬁ§g ropriate the location, timng, degree,

‘ | e.g., g
or onsetvasfulogracyia sicatage apePreiaimythy ?ﬂigrlﬁ"gzdawdle@l?@edSﬂrbﬁnFarrﬁ@oﬁl&a?)l
st andpoi i)t ) .k n, a-di >d state or,such that it causes a diseased state.
abnor ol AL TS TRARERrAh O ARl FUdche PR By Ao nBRERCa TR &
i nappr opili @De6)' NerakaRsy' 433430 Ferramedt @l ,(1998) IN 2iteS 80643 9c&42)) Sanldhh edightidghe
35vascul ature, In sone cases, excessive, uncontrolled, or otherw se

i nappr oph¢ sYdicpbllepd a?ssvwrgbfmtm%m:@mmmuemwwﬁéﬂ AermIeigEgw
vasqul aran'd%ﬁhﬁg%; %ﬁ?ﬁ@@ﬁ@%ﬁﬁr% ap.gg%sg%égbr;e%% 45.§39é-§§o- IGh 4L B8 (199 -

edema assocl at rs inc rain tunors; ascites
associ atédurd Mad.ab2a28)cileaddildeh gs beiay ndnogwgerdic figtdrnih laagiogtnesis;andephr ot i ¢

syndr oneg; ri cardi ffusion; pleural effusion,: perneahi]ity assocjated
with card® %\%eélﬁﬁléfr%p e%t%aeglegqs@ﬁwa%mmget%dﬁ%%ﬁ ‘*febhtlp lﬂﬁgweﬁ%mnm

i nfarctifpg ﬁi@ﬁioﬁutg‘ic%?l%c@&@s,tsﬂﬁl hd &Riothllg RILSSRLal, QYRBI AR SaNELHRI at es
treating thosé patients that have devel oped or are at risk of dével oping

t he di seasedlatind, tbserytieclenagsos iat edcivint inflak floerrme avdBevlsdmytb(h¥8bi | ity

or leakage. [O The ter “cel | i.fe j i.sorder” and

br o5 aviq Y Grieom st o Gt ot B Qe siich E60 Ky PR e warsiert some
degree atuA&NRRIREpdFRUIMiBERhIS @FRts FWVEGR ofnefehORERaoRNAL clit9p&ebich as
proliferative disorder is cancer. In one enbodi nent, the cell proflferatlve

di sor derrctigal @igenscpithgeé oglisTpasrcaticaictiedly, sk Sehwanpspldy. sGuegrriglat al.
neopl ast i e} I~ grow h ) | hi.erasi on, | j t,or. ni gn,
and all(ég%ﬁéé%%gf% goéﬁggéggg%@bg%g%g%kgméﬁmp?#ggﬁégg‘q%@qﬁg?ﬁgngganceﬁ'

" cancer ol2%'1,25- 3, Sopdddl étfagr(@v9Mel. diesaiseend.573 pso4e ferative di sorder” 15and
"tunor" are not nutualg%:exclusive as referred to herei 0061] The terns

" cancer "[0&hd " cancr YESF angrgspist wropV Efdsepqotes %%@Oaﬁ’y’slieg% e@pleedadi ti on
LD MRITTRLBgd10BF bihdinkXPVERIH, Yo ARAPEGE % issth HDEIE W B iRE). bkt h

Exanpl es cancer ut are not ed to, carcinoma, |ynphoma
bl ast omanhibamgpaaogaing, tedudiagiom ierftrymgohoh & BGH bighenal agivitMsy eclpdirigl butl ar

cxam es oLl SANcELs ool e, but apLd Lted 20tp qupmpys col |
smal | - angiogenesis and endothelial cell survival or proliferation. Included as VEGF-specific
30  antagonists useful in the methods of the invention are polypeptides that specifically bind to
VEGF, anti-VEGF antibodies and antigen-binding fragments thereof, receptor molecules and
derivatives which bind specifically to VEGF thereby sequestering its binding to one or more
receptors, fusions proteins (e.g., VEGF-Trap (Regeneron)), and VEGF5;-gelonin (Peregrine).
VEGF-specific antagonists also include antagonist variants of VEGF polypeptides, antisense

35  nucleobase oligomers directed to VEGF, small RNA molecules directed to VEGF, RNA
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cell lung cancer, non-small cell lung cancer, adenocarcinoma of the |ung
and squanous carci noma of the lung, cancer of the peritoneum

hepat ocelWol2art/msarsoer , gastric or stomach cancer i ncl udiPng/usasvioei3at est i nal
cancer an astroi-ntestin st ramal reati-.c c

a1 ob1 acRoRS cERURAR. WFe TR R Vi T RO HEHFE dRREF iy pag ugiuce

cancer, map§ide@hatligoléhilds tﬁ@trbjnd 10aCEGF haatcyipablO bELBIStkiaANERIbItingP| ON
cancer, rectal cancer, colorectal cancer, endonetrial or uterine carcinonm,

sal i var yAOREHES.CadusitG AR INETEHEyY il VE@Eénol@alﬁéleafctWﬁ%s Thyse thedpraer VEGE| val
cancer, atcﬂ%"n%% ds{g)%@lﬁgaiy 1n@ﬁ1¥1@st Vﬁpﬁﬁgdlﬁgmolc%g%h a&Wﬁésl%Gpeﬂl +e§taln

carci nomm, ne uperficial spreadi ng anona entigo naligna
mel adomemtadimdnts,eind VEGFamsagorisaredoas or iddbitsaby aelleasn @ 0%s 209608 0% pd @ondEh.oma

and B-c ncludln | ow 30 e/folll | ar .non kin's
|yrrphoné40(°/wﬂwp %%Pﬁ 79 F S C ?Fépr(:w)ng“ﬂ Orbml%%l arayiy ngr\gla'?‘g?fm li cul ar

NHL; i ntgpagdi ate gr ade GEf}fFLh%ﬁb s Bh Qﬁiht%rd Gt I RORERF W fin ’s\lﬂiﬁmeﬂi gh
grade | ynphobl astic NHL; high grade smal cleaved cell NHL; bul

ﬁ/:a S easle dtfl-“ﬂtliy mralspeeficey.| In qpmtpimoambodixtla& lrtbeb atténmy wctlpctlfedm;ll amtma\l/lalhdemst ro trri S
croglo i c | eukemni .a ob) astic
Voukew Sty dipg <ty TorY R it SapfEoft o v mhiu BV ERARR S Koo

postiot r aRsiRl et 4AN00 BM)-'l ifVer AhtivedydifERitidemaye determined by a surface plasmon
2011/ 084750PCT/ US2010/ 061347 gPTLE» as well as abnormal vascul ar

prol i f errasanenceesetisare@uoll att pﬁ%mtawws desgeihed (nsRch Amplicdion Padbentioat ed
W th br q\l n(}*’tﬁ%éﬁs/bl%ﬁ% %%n%{ rpni;e mt?ﬁo%h%drben% a\sAn%%lgE 4}(391% caond e%%o

cancer, assocra AES MR AP 8 canders that are
anenablem&@stégalmegxﬁhwxmhpbant|bodles of the invention include breast

cancer, colorectal cancer, rectal 5cancer, non-snall ceII | ung cancer,

gl i obl adPBHH, non-IpsEEKR §E1L Py RRGHBC FNHYVE G atiikpdy: ean becusae @y @ Pt e
cangar. dobah SROGR andAMIAEAAL | fin GARGES or SAldidds S F HoCORBE JBSL S
sarconm, —carcin car ci nomg,- head and neck cancer, ovarian cance

mesot helinwstegd. afldo it tuntioely myasi mejebmdmmeelmbmgmxbamﬁqtytab@ys,&r@,an order
sel ect ed fron1 snaﬁ%gcell Iun cancer, _gli bl ast ona, neurpbl ast

mel anond® CBplEds its EHPHIvIBeE 25 § ?Reé‘tlﬁaﬁE“é]raSS%YélaBerlé‘&V‘é{} in the,ark pn 66(138%))“ and

hepat ocej} Hllrgert aﬁ@ée@ﬂ AR TRend@tuse 8t (ROMRiBAPO L ABPIS inclilae tE@H@QfEG fndgli&et ed
from non-snal ' ung cancer, colorectal cancer, glioblastom and

br east cawcmhmmucengnhuhum@wanasma$Gcdbﬂnmgdof“ﬁh8%©6@§hdaﬁsmmp&m62]The

S S PG A s S S

e g, cf(e:nnu)fagga@@(svs iPGtchBRIENES2); ﬂ{opygohlsha hthiityQWrheABRPofesisGYIa9t Xk wo
agent S, ents used in I’adl ation ther aﬁ) anti - angl ogem C a ents,

apopt ot |9b5 @éﬁ) sAn amthVEtCin@ntlh@dwéhwsua lamet bindde othgeN §3Ftlts>n‘m eates suahcasr |
such as 34 3/%8%3; lthe% Hrov{:[fl (fac%[rn guc%nt Iﬁggl ﬁGllg%Q b%@lid Eiﬂ ”E gr OWt h

factor receptor ta 0 osinekinase in

HER1/ EGRIthbodith&itt aﬂfcl VEG@ amledsdy)lts lann&lo(cIB@ak:aem'cEM bh,at ]i)ﬂndi &l tat sdeE ep&&@e gs owt h
factor inhibitors %] GleevecTWAélnatlnlb Mesyl a

201 R bitbomopedhR EEELEK oD ML § Bresd Wbﬂm%&a l@ﬁ@a@%ap&% fe. 9.
T s TR A A e Sl S N e L S e
TRAI L/ Apn&ochmzll attitbedy beraaattd ¥eoating tr Ryasth et a:ih(el@%)ad?amgeﬁtzs S7e5683-4599,
Corbi natlilc u ng tl‘lneltr qucfhn?i‘[e% tg lthseoanltllg8(|13l1J neg)vr{ a?s geggmln?n\{aebnzé& AVASTIN®).
[0050] The anti-VEGF antibody “Bevacizumab (BV),” also known as “rhuMAb
30  VEGF” or “AVASTIN®,” is a recombinant humanized anti-VEGF monoclonal antibody
generated according to Presta et al. (1997) Cancer Res. 57:4593-4599. It comprises mutated
human IgG1 framework regions and antigen-binding complementarity-determining regions
from the murine anti-hVEGF monoclonal antibody A.4.6.1 that blocks binding of human
VEGF to its receptors. Approximately 93% of the amino acid sequence of Bevacizumab,

35  including most of the framework regions, is derived from human IgG1, and about 7% of the
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[ 0063] An "angi ogenic factor or agent"” is a growh factor or its receptor
which is 25involved in stimulating the devel opnent of bl ood vessels, e.g.,
pr onot e amgizoga]se’gbs endot helial cell growth, stabiliy Pofi/usb@onsisessel s,

and/ or vascul oge For. ex l,e, i g eni.c | ors I ude t
ore oot “FRECRATRERE rof figpehing AR 08, PRRR G aing B s
recept Ol’&oﬁﬁ/E@:(-)(ﬂ da‘l&E&:a@ 1s\éEﬁaﬁsﬂate\dE®%IRéclzﬁfﬁ£ﬂzﬁﬁi &hek h\dﬁ@ﬁ%h anfeMNEGF PDGF

famly, fibroblast growmh factor fam|l (()FGFS)7 TIE | i gands éAngl opoi etins,
30 ANGP'Ialltl bodieyare further descrippdin USp R hfs/) BH48 %@Waiﬁqbk%6 120§ 2+thC antipL L 4) |
Del -1, fj.br basi ¢ (bFGF), FGF4,
FG-9, B 1&%@?@@4’}@"@% ﬁ'%&)@ E%E?ggrﬁ%nzfyg%%%&gstl rr:JI a'gl ng IZact or

(G CSF) ,[0BM]CSF, Hepaheotyte BROoutits fagioptid{ HSkised Baaintrefers tact il yr{cBids,

I | k 8 (IL-8 dk I NRP1, . NR
Prggreme ﬁpélﬁﬁhaaéﬂa %%qdar a(tjnlﬂn&ISé? S&F@e&%w@ggekyggﬁd% 5 IéIQISeS trImfna%ff or
( [P)g:ECGFf)) anl?lbéalgé @érlveagfro%?ﬁké/ dn &y %ﬂBE@ﬁﬁt%od &3 RePloaddr:

o’
R- al pha, R- bet a, e| otro 11/ 084750PCT/ USZO?O/ 061347
(PTN), Rtescgﬂaduuh UIS dethodttm‘ndﬁo rZOOfT@M%erS Ryblgraton Nof 204701 4 Hi6phad/or US

(TGF- al Trans 1 wth fact bet a Tunor . necrosi s
{act or - S oS AR RARl RS Conl P it et SRR s B Bonmac
SemagF, 1M&atea%relﬂ 5% theflcd. Uh b€ EmbBginitd e B2BGEAESPIIIRIptiBE RTBLR4. 1 as

angi ogenesi s, such SML and Perlecan. It would also include factors that

5accel er@@@hﬁdmwsrfé@ﬂlpﬁgm M@&QOQQZS@F &S Robliaatien NOn%Qﬂ70ﬂI4IQ6I§@n§I0®\MSw
factor- I GFI) I e h,fac EGE EG-.] i K 0

il 1t PRS- 2ofTroa b e Rpu Rl SO RSE Haohe oy et PR
TGF- bet ajes&ttrRd i US. Ratddt Agplicatidbnasdrh o, apihe eﬁﬁ&&ﬂéeld&ﬂfﬁbf viRevh 1s|%li¥$ﬁds§l£1
53:217-39; Streit and Det mar (2003) Oncogene 22:3172-3179; Ferrara &
Al'it al o ipapopteldeipinbREdrEntfe 5(12): 1359- 1364; Tonini et al. (2003)

and. 25at879003) ?ﬁf’@hé G Ry deg B B RN TR TR B RO SN ¢
agent " ancludmng |angﬁﬁnbozly|tnettlbhndsoo 'VHGEH. eG6 stiiesgpodyrebtidemiheladésabutmit ghﬁted to

bst gheot i d | udi hi bi t
iR ) Py R G AiFaSeitR der OF bo Bkl o S HAR b

ant i bodyys pbIARLYSRL 8606080 1S OR IRILALAIANS. PB0ESI4106 8 d/6MDS lPhB§cat10n
angi ogenesi s, vascul ogenesi s, or undesirabl e vascul ar 15per neabi | |

ei t her dVe. 62@017@02@267 ndb seaxsipplypieptiddsoas ctI:sctrdoednnIé}SslflﬁmaamdeO t2®@60280747

anoBgert S PR RPE RO P0 PR R i PR rob o, Rl b Mok o

an anti -|aigd8ech®, 8geTd addsGen1ant i body or other antagonist to an
angi ogeni c agent as defined above, e.g., antibodies to VEG--A or to the

VEGF- A 11888t or (e. gFor addRtianabastbedics sealyS. Paty @@éﬂb%z@aﬁﬁﬁz I9§f3FR

i nhi bit Vi i

PTRre7) ROSHFC: SGsten - SRR st OHE TGO B8 EP aPSAIRBIOR SG: % hose
descri bGRhtdnlﬂAp@h@atl,onlHﬂlbﬁéd‘ll@hlmatO%@UQMO aomﬂolsaloaoaomzas@@ 10(3311)90)317

Anti - gi?gg#ZIC agents inclu are not limted to, the foll ow ng

ager7rt5$ Q%H?,mnfigpe%ld%%asanél’vﬁ@ dbciairealghiagehe/sgicabdehodhi b t or,
EGFR |
B R e s R

| n h| b| t dusgtion@rdpiRopabin hiten ¥ EGEonhpris{rey/ef resmlyﬁgeﬁ”lasMIBI D 19,72 hiM25r Q89 MVP- 2

0y i it DT L1 Bubh I 8354 G FRiet HE: Cormevs ugy oIt §PB QPP DR, |
AG 01373Q) ang@g§474 (AstraZeneca), AEE788 (Novartis), AZD-2171), VEGF Tr ap

(Regeneron/ Aventis), Vatalanib (al so known as PTK-787, ZK-222584: Novartis
& SckerilAgS4A 300G, I\/@(thfg@ntl{\ffe@lépmtdmdiﬁsw dsokiiamm, aNxda888ed, BYEaople, Bf | zer

Inc. /G lLgad] By ot e el Chem 281, 951-961 (2006).
[0055] "Treatment" refers to both therapeutic treatment and prophylactic or

preventative measures. Those in need of treatment include those already with the disorder as

well as those in which the disorder is to be prevented.
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| MB62 (Cytran Inc. of Kirkland, Wash., USA); and angi ozynme, a synthetic
ri bozyne from R bozyne (Boulder, Colo.) and Chiron (Eneryville, Calif.) and
conbi nat iwootisemof . O her angi ogenesi s i nhi bitors i nclPaaas2010/061347

t hr onbo inl, thr ospondi n2, col.l.agen. |V d cold agen XVI 1., VEGF
e eCeaBase o oo BURRRRRR s 2y sSRitRRER WeuB ST 1l Bt byl |
35whi ch tat aot InGBEP@L direaliciald bhigé diseriets @tdyschas iddlhdipethees gthological

Ant i - angi og‘e,ni c agents also include WD 2011/084750PCT/ US2010/ 061347 nati ve
angi ogerfésflisiophhishmsedisposethg manymal tadhediserderdngusttion Pisders ingdde o g, |

Kl b - ‘ i ol : -39 ¢ ' .
et rar (D885 R eNERcR,  Serh Ul s EMSUe g seis i DptmalihiolBhg o
t her apy abnommed! iaggiapéncris loaalomanal Facular gerdcdbilityadrdedkd §OQ NonNarhiting cvelplek ne

5(12):1359-1364;. Tonini et al. 003). Oncogene 22: 6549- 6556 (e.g., 5Table 2
Ii sting ¥ABHRESHE fhéﬂﬁﬁebggtéﬁ?i@émf‘féé%sﬁﬁgg inc a%laégw @9@6@3@4 pgors; nogy j

Oncol . ﬂéﬁ&ﬁﬁ%oaﬁld(l%g%%ifﬁ?éﬂgﬁa&iés}, hd, !ﬁgg&ﬁ%mﬁﬂﬁh&@(ﬁéﬂ&r ag&Rsiused in

clinical trials). The term "anti -angi ogeni ¢ therapy” refers to a

t her apy [08%ful for i NAbinrniahgn@eggnogehasins witinglewcldopd Veseds gioev cither

adm ni stration of an anti.-angi o ic agent. [.0066].The,term "cytotoxic
RS e AN e R R T AR Sl o ol
cel 119l aranblpehdsRrbeapdinesifRAUSRR aGRddicallsahdpodit) HESHkelEEd Qhte of RECH BN | S
i ntended to include radioactive isotopes (e.g., At 211, 1131, 1125, y905

Re1865 Re1885 dbipnSYHtas: 2wme339s, pisrisve nacanggl lodor pthervise tirgpprpoftcLu)

ChgﬁDt hea{ngpoelé'ﬁe's?s ac Srrgtwsnegl%he(%? is nrg%&;[b 8tc'i$é( %&e 0{\3;}91"&1%”80% rﬂ)‘uﬁe\éltg (ﬁlae v%rlée%lir? | .ds
(vincri stene b asti e, et Oposi de)’  doxor ubi cih, el phalan. mtoemein C,

chl or amufehd disehgethatitedir chuze OF a disbaded istates IR b Blgo A O&IRELS carefezy MrSdigwaskd
fragnents thereof such 15as nucleqlytic enzynes, antibiotics, and toxins
such as tees) devepeagingl tissicnsngrn Hiesppael @aferythssevvesselhgangllow thaet elisal |

fungal, B Iae%%b ¢ ﬁ{to Ay BR800 tgfll(?hoggg'ﬁi &ﬂ&ﬂ}ggiﬂs?ﬂ%}trﬁet%ﬂ/e%{ Slééﬁ%g%g%tog ol ow

t her éof , e vari ous an r or antrcancer agents

O her cwigirdecs mvabent shnermaldagopehad ibaudsybufart modlimitedlad caagantspeandes
destruction_ of tunor cells. [0067].A "toxi.n" is any substance capah] e of
havi ng aVaéi“é’tl?rin’?éﬁ?]é‘iE tugpgry gpd %ﬁtaftﬂ C BERATD R AHuding Spion lﬁlegamcameap&éaq el l .

[ 0068] A sneinesmtings aRed] & RESRE calcin2diShRM GRbeCRMRALRbRREUbridaiohhe
treatment of cancer. Exanples of chenotherapeuti ¢ agents include al kyl ating
agent s supdvialy difhetic dpadeassl retyrsipethpdyopphaniydiealcGy TXaNDhy oahgortelaed f onat es

suchgas busil(an. Lopnosulian and olRos il AWk dl R A eRs, Denzodopa,
pathological myopia, von Hippel-Lindau disease, histoplasmosis of the eye, Central Retinal
Vein Occlusion (CRVO), corneal neovascularization, retinal neovascularization and rubeosis;
psoriasis, psoriatic arthritis, haemangioblastoma such as haemangioma; inflammatory renal
diseases, such as glomerulonephritis, especially mesangioproliferative glomerulonephritis,

25  haemolytic uremic syndrome, diabetic nephropathy or hypertensive nephrosclerosis; various
imflammatory diseases, such as arthritis, especially rheumatoid arthritis, inflammatory bowel
disease, psorsasis, sarcoidosis, arterial arteriosclerosis and diseases occurring after transplants,
endometriosis or chronic asthma and other conditions.

[0058] “Abnormal vascular permeability” occurs when the flow of fluids,

30  molecules (e.g., ions and nutrients) and cells (e.g., lymphocytes) between the vascular and
extravascular compartments is excessive or otherwise inappropriate (e.g., the location, timing,
degree, or onset of the vascular permeability being undesired from a medical standpoint) in a
diseased state or such that it causes a diseased state. Abnormal vascular permeability may lead
to excessive or otherwise inappropriate “leakage” of ions, water, nutrients, or cells through the

35  wvasculature. In some cases, excessive, uncontrolled, or otherwise inappropriate vascular
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25 et hyl eni m nes and net hyl anel am nes i ncl udi ng al tretam ne,

triethyl enenel am ne, triethyl enephosphoram de, triethyl enethi ophosphoram de
and tri mewvbybomshsm ne; acet ogenins (especi al ly bul | at aeCm/ts2@l0/061347

bul | at acj none)... del ta-9-1tetrahydrogannabi nol (.dronabi nol Rl NOLO) ;

ot a | agengmae R sARHH PR AR A er R AR oG S

(i ncl udiRgcihel withtligérs énciih@@ue, BroipatReaNadcHYCAMIJINE) witGRlalichaddes;
(irinotecan, CAMPTCSARO), acetyl canptothecin, scopolectin, an

9- am noddpist otrdEems) lung igflarmgation; nepirecssvadiame; oeriqadisl ¢ffyseany aloweali t s
adozel esjen,: ca ' i Sl Ny j ; : Xin;
podophy e B | By el S R YL G e R R coRIROR Rt
and ¢ryphgghydtialnn@jctiode habitatkien andiho ¢i&e.nFhe prefén clvwediiorgcdremplytet edting

anal ogues, KW.2189 and 1-TML); el eutheropin; pancratistatin:, a
sar codi éF%e_rnaﬂg%ﬂﬁf E%V&%Beﬁ?loe%%%g@%ﬁlﬁﬂf&?&@a@ng 3RS RSOBAREY |
Chi o napRAIAG wERLBKRRNPSROAN femeBRTAISHe, 25 WO

2011/ 084750PCT/ US2010/ 061347 1fosfamd or et ham ne, nechl or et ham ne
oxi de hy[@0#ghl ori de, Thetqpmal ‘eall pmbieeatbicclmonderp meh'gsolefcrates dpoalini wistto ne,
trof osfam d raci | nmus d;, nitrgsoure suc cararusti ng,

chi o oz b MeB s Tl Vit HIBE PRaee o TagtTale ot AT i e

ant ijpi otdnsodiHEN, @8 ctIDBroBRG W BsBér 1D taick € SIn(dRe cthbodBddnk, GReaM srblferative
especially calicheam cin gammal | and calicheam cin 5onegall (see, e.g.,
Ni col aoulisardes]is atyspgfew. Chem Intl. Ed. Engl., 33: 183-186 (1994)); CDP323,
an oral ghafja-4 i nteafi o ol Bk gt el chndeliding-dypegicin A an
esperamcin: as wel | as heolarzi nostatin chionbphore ‘and rel ated

chr onoprebigfcrationewhathe mdlidnbntadribenigh) Mephateaiceraslaae icadysiseslls and
actinonycin, authranycin, azaserine, bleonycins, cactinonycin, carabicin,
car mi norfipeiss; ThatMsoFHICET i, CARRPTOWD my<Sl i olligEdivE Aisapder n | Prodidat v disardern,
det qrzubi Giiny 6~ di -5 = Npr. i icin (including
ADRﬁXW(?%%O,mH(r?%rS 0 |t%38%[ of‘gg'f%’?%,gkég%’é%&g%% ol i no- doxor ubi ci n,

2- pyr rol[06@idoxor ubi ciThg tethox Seambert iand H@hctropd'sofee td o destrbathé pPsidladical

| i posomal qoxorubicin TLC D99 . 10 ,. | yl ated | i posoma oxor.ubi cin
(CAELYX@PPgIélHH I B hlﬁitw%%gw%ﬁ?@f By Chrewilist ebheravi Egmalsy, of

mar cel | Q) &dr inclidd RAYE 12 lisHE t&afBitdin, %I@ma}%la@%ﬁfé?%%ﬁ,%né%&emia )
nogal amyci n, olivonycins, peplonycin, porfironycin, puronycin, quelamycin,

r odor ubiazilymplstid epdignangrdisn Mat pegicolzo exampleudfeuch dineersubdwdaybrt natilinostat i n,

zoruhi ci,n; anti-netabolites such.as nethotrexate enti t abi.ne (.GEMZARO) ,
Cegabur DU BRE AF Fa BN oG T Gh NTH SHHEST BAding Sral
5-f1 uor qinagid canderfhdn-sia QMBS ELAS taAlden ad bR cheimh Lo ARG PG WS sGHeibudS
denopterin, nmethotrexate, pteropterin, 20trimetrexate; purine anal ogs such
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mepi tiostane, testol actone; anti-adrenals such as am nogl ut et hi m de,
ni t GPanalringpy st hepatompebrcast sancgr.calneanedieicctaiemcels colpiciahpancsei d:

acegl at . ggmj ife: i e LNj i d: i cil;
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galliumnitrate; roxyurea; |entinan; |onidainine; maytansinoi.ds such as
mayt ansi TR0 SHY ﬁflﬁ%rwé}ngrﬁl?laaﬂa%gﬁ&gorﬂlﬁmm e ﬁ%ﬁ&%ﬁ% us

ni traeriRQanfLRL AShAr RslafMeRaARI lé)fngélbﬁﬁi a%h@-célp@ﬁgﬁﬂﬁlwﬂl%ludin low
2- et hyl hydrazi de; procarbazi ne; PSKO 30 pol ysaccharide conpl ex (JHS Natural

Pr odlict gradefgive]ar @R)-Hadgkiokdmmphetha 9N L);smeildphphenytic Py SHEs mdermerdiate
t enuazoni c i, d:,triazi.quone;. 2,2, 2 .tri ar.otriethyl am ne: . L.
tri chot el epise N ARSI efage b L e e RpREb iSticayg L hieh
angui di n@ide IYPhHEIRsti MM DESiEA erddElsBla BnbEQcaltd-EXHSNND) bulddaeRRNME;
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35  leukemia; chronic myeloblastic leukemia; and post-transplant lymphoproliferative disorder
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WO 2011/ 084750PCT/ US2010/ 061347 fornul ati on of paclitaxel (ABRAXANETmM, and
docet axel (TAXOTEREO, Rhone-Poul ene Rorer, Antony, France); chloranbucil;
6-t hi oguam'omen/usmsoapt opuri ne; rret hotrexate; platinum agemus2&00b13as

ci spl ati aI i i and car bao vincas, which
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FI LDESI NO), and vi norel bi ne (NAVELBI NEO); etoposide (VP-16); i fosf am de;
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r mRH (e sta’%B olels %(pt)h SeBé%ggngOG (sorafenib; Bayer); SU 11248 (sunitinib,
SUTENTO, f’?l zer peritosine, "COX-2 20inhibitor (e.g. celecoxib or

et ori coobg2] pr ot eos DHE tdrithiabfifcaicet ehegapyPEdéd)o ablwlrmzmﬁb i WEltioARER)er .
CCl-779; tipifarnib (R11577); orafenib, ABT510; Bcl-2 inhibitor such as
obl i mer e Af A CERRSENGES)HC pssaivinelgfe:; uE@ﬁﬂamlrﬂﬁh tBi ¢ &r ehenmafhesanayEc

Ki e
(SRSF s O L AT REBIoRFa RO ORIt aRS bl ied flsutiineRel WOV S T
( SCH 663mgioBARASARIEsapopinte 25mhanmbadutih agdty aad otpt agdnes tsafehScanam siehor
deri vati ves 0 he abaq as. as conbi nati 0 re of
the aboVé aguﬁﬁ‘ggyaeﬂéﬁﬁle%ﬁn%ﬁ?%n&ﬂom@ﬁs fegepyle %@1 f?ﬁ@f aeﬁgptafr EGFK)

cycl oph dap% I @(rTTq X,
an abbr %\?Piaéta??cs)ﬂ@f or a tsygagf#%ﬁﬁﬁ@@gﬂrmﬁ?%ﬁ?ﬁ@gg glli)ll%ﬁlgg e|sgr)1 &%%(%lXA KFQHI)O

conbi nedlatelchdGived gaonwthi fecierninbibitnrs (eusgd Cﬂh@emémlndaMeyylatcbs)e@CéHé sal ts,

A e L L et e e L P

I ncl ude pigdHd ol MRS bf AYFHNSwinL targ&E GOE1, b B NerBREWDHGER-BM, Blysict to
regul ate, reduce, block, or inhrbit the effects of hornones that” can

pr onot e APRILgBEWMIA otV G eseptor e Rt/ Ajeo 2 airchethersbip#nsivg end exganicrebbmifihg
but not I|mt n n nd,sel.ect.i v t rogen receptor
modul at St Be?gséﬁé%%aﬁonsetﬁ&é&ga %%58 IgCIu(Fed ﬁtthe lﬁ Ven%l)?lnf gn (incl 5d| ng

NO.VADE){GI)w]rmm f en) An ‘“Wrid@dhlé &8&?5@5’@5& Lﬁ%%i@&ﬂﬁi&é? off it R¥ét@nehich is
drol oxi f.ene, 4- hydroxytanDX|fen trioxifene, keoxifene, LY117018,
onapPi stiByRivedingtimpiatiardhe devslapmentlbloed Bl aces: | MAMSEY WEOECREHS. i nhi bi t

th t, I
o1 ands e 6 P R AT AR RE N Rl B chseo

megest roingmgemlatf@torAﬁﬁm Mox &i)eelﬂE‘hﬁlaBdEtO o, EsGRané membbasdrfolzoVEGFRI VI SORO
vorezol s SERGAC L orol e ot ARSI ARISHLAAR) Sur el AVt genS
vel | PIGF, PDGF family, fibroblast growth factor family (FGFs), TIE ligands (Angiopoietins,

30  ANGPTI1, ANGPT2), TIE1, TIE2, ephrins, Bv8, Delta-like ligand 4 (DLL4), Del-1, fibroblast
growth factors: acidic (aFGF) and basic (bFGF), FGF4, FGF9, BMP9, BMP10, Follistatin,
Granulocyte colony-stimulating factor (G-CSF), GM-CSF, Hepatocyte growth factor (HGF)

/scatter factor (SF), Interleukin-8 (IL-8), CXCL12, Leptin, Midkine, neuropilins, NRP1, NRP2,
Placental growth factor, Platelet-derived endothelial cell growth factor (PD-ECGF), Platelet-

35  derived growth factor, especially PDGF-BB, PDGFR-alpha, or PDGFR-beta, Pleiotrophin
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as troxacitabine (a 1, 3-di oxol ane nucl eosi de cytosi ne anal og); antisense
ol i gonucl eoti des, particularly those which inhibit expression of genes in
si gnal i ngvpavtwveyzsoi npl i cated in abherant cell prolifer&cirarsooets4as, for

exanpl e, -al pha, ;. d Ras. r.i boz uch .10 V expressi on
Cntbi ¢ JP 08 OB Bl BTl BN oS M 38 Pl TSR gRE
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i nhibit i | 5 r or.educ i fisetal
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daunor ubi cin,, et oposi and bl eo in.. Thaose 25agent.s.t ha rest..Gl al so
o P S QBN G an e p B RIS RS KR AF ATl B (R g ' 50
t anoxi f eiRNANedPoBEPBstded &€ Bbhe préteinye eddoaibeidna pioien, i Hpibady, Br conjugates

met hotrexate, 5- fluorouracil, and ara-C. Further infornation can be found
i n Mendelrdenon pigtrinsstharspt, thag dnhibitsangiagrecsis, ¥pscpiogpresist ocyesrablaympilar 1,

ent il ed, " 1 CY G | 3t c ] ! 1] r " by
Vi dameEF e Sy Gl B Eh lhegPPRYERAT oo AR, E04 EPRLARHAoRLUGE . 5
t axanes agpatdhcludesahosengents det bindlahd dicekaind argaopeeic adtivigg obibt Angiepiniethcfarom
the yew tree. Docetaxel (TAXOTEREQ,. Rhane- Poul enc E{o(gagr])q, derived. fromthe

Eur opearPTyBUF PO "eefiagipit RBAN Y- 28RQP Tyt a8 B ISPRANIPY thetesfagpnist to an
Bri st ol -Mygi8nisdubdR) deffiRel dbbaX @le ARHLEAESLAXEGF L BFRRe VIR FAASEED o Of

m crot ubulFes from tubulin diners and stabilize m crotubules by preventing
depol ynerigz DR mgceptor ohFit-dsaéapsor), antiRD GRRiiibitas, sofallmholesilss that t86del | s.

use r o FOEPREVBR A VES tord Bt 7aye SR SV TP LR B e b IR o o

cel | so @Afatep ANIGT7H6, drihddRideidribed o, bW GhicpatiBRdl FRichY applicktbnd®Es roy the cell
altogether. It will be appreciated that there wil|l be many ways known in

the art 2094dé3&My Aatirdglagerisgacntnthcbideabutore ot linpiteditothe follpypng agents:

treatne e .given as ti e I nj. st i. gn,..and i.cal . dosages
range frlxtc])EnGﬁbneiP%ltofgéu%nﬁst% f’?@fﬁ%‘}lﬁggﬁf‘ 6{195.5[’ %@E?@]lb rhEn§¥R 15%#3 ltgﬁr poses of
t r eat merfirbited® ( Stixdmabyindlon@$ ystdnas $nd. | Bxdnétbude, MAB cctibR® pdhifgnitdamns,
donmestic and farm ani mal s Z00, .sport E‘et ani nal s, such as dogs,

hor 98s, Ameen Thewnd Qaks. %gﬁﬁ%m@it% AGRMRmaibitars HoRA! (potypayaenese BF m

"anti bodyii,R&kelMp-S HRAHK -l B oRiRRE ST InHFRSE AR VINPEFIidGRl | Y covers
metalloproteinase 9) inhibitors, CP-547,632 (Pfizer Inc., NY, USA), Axitinib (Pfizer Inc.; AG-
013736), ZD-6474 (AstraZeneca), AEE788 (Novartis), AZD-2171), VEGF Trap
(Regeneron/Aventis), Vatalanib (also known as PTK-787, ZK-222584: Novartis & Schering A

30  G), Macugen (pegaptanib octasodium, NX-1838, EYE-001, Pfizer Inc./Gilead/Eyetech),

IM862 (Cytran Inc. of Kirkland, Wash., USA); and angiozyme, a synthetic ribozyme from
Ribozyme (Boulder, Colo.) and Chiron (Emeryville, Calif.) and combinations thereof. Other
angiogenesis inhibitors include thrombospondinl, thrombospondin2, collagen IV and collagen
XVIII. VEGF inhibitors are disclosed in U.S. Pat. Nos. 6,534,524 and 6,235,764, both of

35  which are incorporated in their entirety for all purposes. Anti-angiogenic agents also include
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10 nonocl onal antibodies (including full |ength nonoclonal antibodies),
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for éxarfbés; 2 tiktnglkarwn amebiolgenanié ciors )saide Satotgpel rént 4 ,Clirno Qyrela8200i206n 99%
by weight; (2) to.a degree sufficient tq.obtain at 20l east 15 residues of
N-term sie GRblerk Wik Gnmag s ag%wﬁe%cwc{léféﬂ&, for exanple, a

Spi Nni Ngogeyy Sequenairgg terﬂ“‘aﬁt@anﬁif%g&ﬁ@ﬁﬁ% bt yeRYo §@§_‘r£p§§%eﬂﬂ%rinﬁiﬁgfﬁ I ng

or nonreduci'ng conditions using, for exanple, Coomassi ue or silve
st ai n. |aglogtemisanticlp ootypiises thedisninisratzom ofbodytirangmigenicwigerdti n r econbi nant

cells si at | east . pone cqnmponent of ,the antibody.s natuyal envirqgnnent

wi 11 notlOB®Tpr esent . T6F Bt OV ikt ruranatreRe didbyense b

Pr enar e%ﬁtp%/e@htts%fdeﬁaﬁ% _ﬁﬁl@ﬁlorpbﬁd/éﬂ Galdseall fatsﬁg or B&?@éﬁ%%gﬂ;&ienﬁmm@de@@" are
usual |y heterotetraneric glycoprgtei.ns 0 alfong, c ose

of two iiadnd¢ edioatiighsotopgs é@aiA’tgﬁ,dl}fél, I€Z3DY?%d%§%ﬁ,Ba * Healy B(@?, PehbHS nach

X ght ¢ r}rg‘(iiirolaci:tsvelisior‘g kpeed -O%E f.cgeenq‘v%e %hg‘dtﬂ: abgnt(s) ee g Cr%\éﬁllo?r%t atgI i a %Ll}crliicqe V.tl)r(ljc%d’
whi | e t he  Runber ot ailsul'ricae T 1 AK ges vari es=anong the ‘heavy Chal hs of

di f f er enflkdloiy fagdrizibé, iviinblseihy Resposidey; o3eHnbiz ity nddshal dnghiitogly@inC,al so has
regular;%ispaced intrachain disulfide bridges. Each heavy chain has at one

end a vamiapnbudbdamergyen or gthch isercHyting 4aHSernzymes apd fragmends therees sudhach
lig chai . i abl e: i . in at

1 & 1ot hop leRAS R HAME AR By RP Rl sl AR AR ARSE Bhr RN o
first corstamkimdatbaceddl, fungalhplantyorananal origing indhelihg frhagmeahabml/vavarabise
dormain is aljign wi t.h the variabl e domain of the vy chain. WO

2011/ o84_3@6%%@%2@%?%@1@&%@&&%&@&? AT ﬁ@gng&é TEYPBEP| eved to
form an Jopt@LfARKRRUWMREIW .t R8uhbEBHaIGRTL.ARL dRGANYoE BRIUMFRENAD] € domai ns.
[0076] The term "constant domain” refers to the portion of an i mmunogl obulin

mol ecul d06@ki ng a noAe‘toconssrangdubstingo cawiblt sfédnumgcedatmheantahddfacton the ot her
porEion ofﬁﬂ?e 5¥%n?uno Iogﬁlin, t he variabl e domai n, which contains the
antigengﬁ? NPTt EBnst ant domai n contains the CHL, CH2 and CH3
domai ns [0g6d]l ecti vel W, "chtho@brapfich@anty ichahdmisdlGohipBusdbschiftfin Hle)trcdan@itn of
the light chain. [0077] The "variabl e region" or "variable domain" of an
ant i bodyfcafesr.s Examplasobehicaethoranchiin agendonelude alsylating ageass/spches thiefapa atdai n
of the antijhody.. Th i mai N _of 1Q. heav hai n be referred
Lo s ontoRSeb R I TR A AT IR s R ARG PR B £ oo

"VL." Thegsutionaiiiitssugeittoalédoph hartd@bny, atdtablepapand sre@dpaan ant i body
and contain the antigen-bhinding sites., [0078] The term "variable" refers to
t he ZPactethrgriminss pad megorameaaings inohulingglfrgigmanc, tricthylenemelamine,

triethylenephosphoramide, triethylenethiophosphoramide and trimethylomelamine;
acetogenins (especially bullatacin and bullatacinone); delta-9-tetrahydrocannabinol
(dronabinol, MARINOL®); beta-lapachone; lapachol; colchicines; betulinic acid; a
camptothecin (including the synthetic analogue topotecan (HY CAMTIN®), CPT-11

30  (irinotecan, CAMPTOSAR®), acetylcamptothecin, scopolectin, and 9-aminocamptothecin);
bryostatin; callystatin; CC-1065 (including its adozelesin, carzelesin and bizelesin synthetic
analogues); podophyllotoxin; podophyllinic acid; teniposide; cryptophycins (particularly
cryptophycin 1 and cryptophycin §); dolastatin; duocarmycin (including the synthetic
analogues, KW-2189 and CB1-TM1); eleutherobin; pancratistatin; a sarcodictyin; spongistatin;

35  nitrogen mustards such as chlorambucil, chlornaphazine, chlorophosphamide, estramustine,
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domains differ extensively in sequence anong anti bodies and are used in the
bi ndi ng and 15specificity of each particular antibody for its particul ar
anti gen. Wwoweuears47sbhe variability is not evenly distribeceaseémwnaghout the
vari abl e.denmai,ns_of anti badi es.. )t s .concentr at i.h three,segnments .cal |l ed
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radi ol abel . 15[ 0084] " Anti body. fragnments" conpri.se a portjon of an iIntact
ant i28ody?ldqphasnbaemds glyenssic; aniglevilinigpeidyemlpBrabpmgacrig: bestrebusilaof |

Fr agrentie P ARGkl TR e RGeSt RS, A M et
and rmnul tansypethilbhe ceogludididiaaint ot hidrorywand;ilbrathyn f loaglaiinies maytansinoids
such as maytansine and ansamitocins; mitoguazone; mitoxantrone; mopidanmol; nitraerine;
pentostatin; phenamet; pirarubicin; losoxantrone; 2-ethylhydrazide; procarbazine; PSK®
30  polysaccharide complex (JHS Natural Products, Eugene, OR); razoxane; rhizoxin; sizofiran;
spirogermanium; tenuazonic acid; triaziquone; 2,2°,2’-trichlorotriethylamine; trichothecenes
(especially T-2 toxin, verracurin A, roridin A and anguidine); urethan; vindesine
(ELDISINE®, FILDESIN®); dacarbazine; mannomustine; mitobronitol; mitolactol;
pipobroman; gacytosine; arabinoside (“Ara-C”); thiotepa; taxoid, e.g., paclitaxel (TAXOL®,
35  Bristol-Myers Squibb Oncology, Princeton, N.J.), albumin-engineered nanoparticle
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[ 0085] Papai n di gestion of antibodi es produces two identical antigen-binding
20fragnents, called " Fab" fragnents, each with a single antigen-binding
site, andwe?2oamisdisal "Fc" fragnent, vvhose narre ref | ect s PCTAISaIi0lost3y7 t o
crystal I ze readi e ot nment ,t hat has
fvant {DORAREN s FERR B ARANE 0 o Bt CPARBTER L AR e Il gen.

[ 0086] " AiGret, S\ntdiey, Fianteyiohlaihbial B-thi oggmiﬁki R plo BN A BB o ReeT Pl i 8m
antigen- 25 binding site. In one enbodiment, a two-chain Fv species
consi st 28Rt SUCl eI SpEFingpea  ipkripyfc- ga kd-QoRA TINGhtand Karbap ki Artas. Woighi n i n

t ht ,
LGNt A SOUBL G hoRRRALAL] O chihif B8 B1R0N0uEY, (B8fAPect s, one

heavy- one aln variab main can be cov i nked by a
f | exisSbl € ViR BAN®),vimdkBtins lﬂ(‘)N(IOMIN@h eiddegiht (BIIOIINERY F¢IblaESB\I®)=; Aan&ssoci at e

b s bt o T
i nter aCtnoRIQntijd%fe &Fatr%gaat@*rﬁa'uﬁ&ﬂ th‘ﬂgbt%hﬁeib%rbﬁh@%st cflé%ﬁﬁerﬁ)sfe 11;11&[[81@{]1@“@-

di nmer. l'ective six VRS conf er ant1 gen-bi ndi ng specificity to the
ant i bodyZOOBbohﬂuenomedmnahme @I\@G/)aratlabids suldnei rotifeoe adid) ihcloflingbefarotene

ecoon: 48 MtRET NI EGihmRnSBR R SpadReG e bl BONERR Rt Lot (e
bi ndipng (5$T&C®)Vé@d¥(9ﬂaﬂe’ @HHRERELTRYI0Q096 L3k drdn@Pd/Ihedoahe (ZOMEIU ®),

contains the and light-chain vari abl e domai ns and al so contai ns t he

const antalfmﬂmatﬁ( D&AMM@MM@W@W@%REIH&@) ﬁémdr@w@(SdiELmaaph (CH 1) of
t he heav haij .n nts i ffer fromFabfra t ddltlon
of a fev5¥ ¥ é OngﬁééEgibN%ﬁ®gar 89(1ta% neer(?nlhu%lox?laltj%nu%eogl\fr% Oesill n &afgdonal n

i ncl udi n@tisdse BligdMCRoGYS! @masmﬂy k¢ that haii dxpelissioh 09 gerlce @i Sipnalingb’ - SH i's
t he designation herein for Fab' in which the cysteine resi due(s) of the

const antPadBYAYS HEPheied 18 appisant cpll arohé%u@ SFl(ha% §or capnplsobly CralehinBat 41-

I R A
oysta) sy I & RS R Bp (FSETR ) B0CRB L Sy o VBB
al so knat.redu@0 88l philifighterc vacdinds\sucloas THER\AT(H?H@ bedynd anagreeatierapynpri se
the VH and VL 10d wh I t
Singl 6 BOFSBEpTISuOR ALLEN LR vedthes LERY ol DHEREUE: 1ot ERGIDEompr i see
a pol ypeptiide thpiiksherb& Meabibh&.o/H BRIOTE ORISR £H, RBAN ST SCFV

to formthe desired structure for- antigen bi nding For a revi ew of ScFv,
see, e. PBAYPBUMGt(borafenib; BaFdres Sil}raﬂ%ﬁc(cumgylbofSUWﬂbH@ dHeder)Aptritbede, élsOXv20I

2602415, B 60E0] THECTET B 10 B BORIrar S LTS Lot oy PPAERENPs v th two
ant i gen-(yiEdi AVE®)t €©S-77) It@tfalfnﬁtagnmm) SRR SRBE5 e BEY-2 b Rorath apl e
domai n (&/H) connected to a ght chai n vari abl e domai n (VL) in the sane

pol ypeptabtigeeseaisadigipHGAD NASBV E@)ngxaltqunﬁ,kléGFRhlehlblﬁ@s,ttas@smﬁérlrtasc ghahitossy
pairing SQF %%ﬁﬁﬁonn?eeklbm% 1919 Eglrrg cbnastr?ﬁan?#%m Es(fro l’élI].lS . are forced

to pair erren aln an C eate two

anti gen- fbmlaggrmglsseramnhﬂaﬁ&sabﬂdaﬁmxf&mﬂb@(bﬂ vl & SARKS AR SPeand i c. Di abodi es
are described npre fully in, for_ exanple, EP 404,097; WO 1993/01161; Hudson
et a?|5. nhafmaq%wcaﬂg afwiaiémsa(itw&g}s ot geeivaties pheparofdhe ahove: prwsell anai | . Acad.

Sci . T gftgip L

descrl be %ﬁ)ma&%ﬁs%ﬁt%&t zﬂl&% %he %k/gpg%%ﬁ - 134a‘?1 %ggg%hgﬁ(g%go‘i%@?@t erm
"nonoc| achabppof ¢yetghdsphamidee dotenieicm, vetestmet mcpredanGIdnmdynd)aniFﬁ)éﬁ a@5f rom

a popul on. of ubstanti al | y. honogeneous .ani | i g i dual

ant i bOdIa(tlf) re&&ﬁ‘i‘BP Qi higeaments; meatWIﬂh ’%ﬁ@ﬁaiﬂagﬁw%%@ fﬂm'?%?‘i] B&bgd%

nut at i ongg léhcgvom{‘ %&' ?ﬁérhiéc&ﬁf‘cb!ﬂ& hé&pﬁer%fath A®ids bh@driviBYe RS Ry e$ BRtabble;

m nor anounts. he nodi fier "monoclonal ™ indicates the character of

t he 34nt idsoayl ®$0nfonnabenmqftafomrmqm ef tfc abseret e anti bodies. In certain

ggbrrg?: gﬁﬁg&% such a mra{:elng)ort]ﬁelrapae%llc la)lgeql\(s asy cP (Ii bgre{nnlﬁlclldg San%%oafgltolllglOdy
agents” or “endocrine therapeutics” which act to regulate, reduce, block, or inhibit the effects
of hormones that can promote the growth of cancer. They may be hormones themselves,
including, but not limited to: anti-estrogens and selective estrogen receptor modulators

35  (SERMs), including, for example, tamoxifen (including NOLVADEX® tamoxifen),
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30 pol ypepti de sequence that binds a target, wherein the target-binding
pol ypepti de sequence was obtained by a process that includes the selection
of a singWe 2arugersobi ndi ng polypeptide sequence from a mbmﬂEMMDm6nm7

pol ypept | eqyenc F xanpl e ect n

Sl Lot anSi R G e B AR B L iR F SR B T IER a0l o

hybri do mdcmmrom hRgenitdneNasmatise i mafh'&lhmh%h@ EAe% arbiabwhichoe
understood that a sel ected targét 35bi ndi ng sequence can be further

al ter ed regléate@sz%m%pr%cmmﬁé adgenal glangs, Sueh ash foricgagele, 4G rimnlazelgy,
2011/ 08%%98’%5% POV ART RS pﬂ{%ﬁ&%mﬁe X kshﬁ@%&%&&&“?&&%smﬁ@

|nprove I'ts uctiron in ce ure, to reduce its Imunogenicit
vivos t daﬁb@db,d(WIS@lRt@ s@eeolt) KEMMR A dytrozetec and ARGMHIDEK@aanaanMZOﬂmdyd

conprising the alter ar et bi.ndi n e nce is al a nonocl onal
ant i body*n5randrAgsns sy ﬁ@ e, TG O r}ltira}d&c eBW&fg%ﬁP?BBWhH as well

prepar atdg%am%%rfég all }Gpéhﬁ%lbﬁfe ﬁ&@éo‘é% g'lo%fn% LEAD g)a Qﬁﬁ&ﬁ@ (ﬁrcgoﬁgéléﬁﬁﬁs,do ¢ a

against different determ nants (epit each™nonocl onal™ ant i
nmonocl onmktlcalmrlybbdgp pirielp anhalsit @«pmssmdlorfgcmeedn algaaln@tpadlvsaysgmmlwdemm nant on

P epar atPBenied TRR P abowE oo Rarrih B BFE A o8 TURENCBRETA4ERd by
ot hap i IUNPERIGP %ﬂeﬁﬁon Q9% The., nOGI0 2y ME®ABS @3 and b 'HEK'Zaé@iesEﬁ&ﬁ

character of the antibody as being 10 obtained froma substantially
hormogendblibitpio prmcmqs onchods gene thstanyegcciaend forexample; 4 LB \GAERY®) erelccare,

requi ri gl pRYELLN Bf LG ALK IBRIY. B IR0 BATKSH! A ATELRGG oL gxanpl e,

t he m)n I'es used 1 n acco ance e invéention my

be made tbyo@rﬂaaseelt dhiditot; XCBARGUESR i RH; LMinBQ:.lblﬁ@ﬁn(EE@ﬁﬁinﬁcmE hechybrrdoma
met hod (e.g Kohler and M I stein, Nature, 256;495-97 95; Hongo et al.
Hybr i doro- 4167 5¢ /). and phargraceuttpglly acqgataplsysalie. aglds or deyive nyof the above;

Labqr:at M i poratory Press, 2nd ed. 1988);
Ham%grl %:SIXV et %hbl&%hf%ﬁ(%lﬁg%#@xgﬁegggpes and T-Cell Hybridomas 563-681

(El sevi 6[0070‘]1 Y., 198A) )groWﬁGﬂhﬂbltmmtgelﬁNA/hmhkmﬂErélﬁeﬁarseog compothd dat ent
No. 4,816, 567)., phage-dij spl ay hnol ogi es (see, e.g d ackson et al.
Nat ur e, @@081@22“3*2% leg w@épﬁgceﬁ cE in o5 Vigh pfn OBz RbOEeRg7

1992 lofs
ﬁ/bt ) %\Q{hqgg%%tg}y ag]e_lét71§ 'gii%vgg %ﬁkg%léor?%ﬁﬁgady C}E%cﬁ)rg%eggé&qgﬁces f:ﬂ%ﬁf&ﬁtl(ﬁl of

101( 34) -cell 24prEssi PR ARar(tROO4) whizhdh¢ sdibetly Ainds. h anothren nmlbodmmhamsgmml( 1' 2) :
119-.132(.20 d technol f hymap- | i
ant Pod  BLD ey AP S P o RS st ieBh B F S Pkt S S G156 ul f

| oci or KeRfeseIF AnfYAGY agBRl RRAIER gbm@t@ew@ﬂ@%cﬁ&@? fosfon (ME
1098/ 24893: WO 1596/ 34096 WO 1996/ 33735 WO 1991/ 10741: Jakobovits et al.

Proc. 2gNeselotheadlan S shdse), BSA B@gens gt (nlgo3$i! apaxebéM-phasstaright. Clagsioal e

o S e AT s oy
5, 661, 016 inhMHIkSsieh a@Hoxorﬁi)lofn]'e@hﬂﬁélﬂ,g;}auﬁ@rub%ﬁﬂe@Bsﬂé,%ableoh@mhﬁ rthost al .,

Nat ure 368: 856- 859@% Morrison, Nature 368: 812-813 q(klg)?%) Fishw | d
et a&P., IRgntyihat pirett 1heH%9 spﬂiaversafa SBBhase 159%) for Reamle.Jel @ﬁ% agents

L S O R R B B ol
i ncl ude fhohouresil, ahd antC bbditles information can be found in Mendelsohn and Israel, eds., The
Molecular Basis of Cancer, Chapter 1, entitled "Cell cycle regulation, oncogenes, and
antineoplastic drugs" by Murakami et al. (W .B. Saunders, Philadelphia, 1995), e.g., p. 13. The
30  taxanes (paclitaxel and docetaxel) are anticancer drugs both derived from the yew tree.
Docetaxel (TAXOTERE®, Rhone-Poulenc Rorer), derived from the European yew, is a
semisynthetic analogue of paclitaxel (TAXOL®, Bristol-Myers Squibb). Paclitaxel and
docetaxel promote the assembly of microtubules from tubulin dimers and stabilize
microtubules by preventing depolymerization, which results in the inhibition of mitosis in
35  cells.
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which a portion of the heavy and/or light chain is identical with or

honol ogous to correspondi ng sequences in antibodies derived froma

parti cul awospaaisesoor bel onging to a particul ar anti bodpCelusseoms13subcel ass,
while t mai nder @f .t he . chajn(s) .is identical-wth. or 35 honol.ogous to
cor rospoii g soquenbds e ERhaoRt dt e R UEh Mk Ro b g R8RS g

2011/ 0844 Mficd sliB2:40d H0a34d a el omad 0ddirhi® itaabiliRet fandtiopadymellpsisto@estroy
subcl ass, as well as fragnents of such anti bodies, so |ong as they exhibit

t he des ith%elelbﬁltﬂgé@i%aﬁt wall bp epprgcipisd ghat ghege will ke mpay wiays Kepwmingh@aisey:  and
NI T i _ . - TRl CRacE ( 10RA) ). oh. mar]
ant 1 boarse i i85 B pRT il Efhe Dftne. SR TR R SR et ™

regi 6n aidntihistrativini dnddypicd dosabes rangd filorohd @2 0@ninitb 0Asaypy mdderd by, e.g.,

i muni zi n caque, nonkeys with the_antigen of interest. [0Q09Q3]"Humani zed"
f or ms of[Oﬁ -hunaﬁl\faén@?f/sf%mrﬁ s ghirgayy tégféasrf@ aeﬁiaﬁlérﬂale[aéﬁ 1?48t es t hat

cont ai n i piaRk efdESiclh@ RrRPHiRYABL { Shiml f
enbodi nent, a’humani g‘%ﬁgﬁf ?%o%%ciasga huran i’m’rljiniggluﬁjggﬂf’lqﬁlﬂ(er eé?lsgg’eﬁ{&

ant i bodyds dops,\hhaiseh caB, coos, digeBrefaraty ahehRnohaltihbumaci pi ent are repl aced by
resi due m a of a,non-hyman .speci es (donor, anti body) such as nouse,

ot Cranb i or nofehn BRBRY aRAD e e ey b SR T £y

and/1or GaARRIdMI artibo8REBnt N8 i@ TGP fon gfiFnb sl sHae nt o 1B E pBHIRAaI SHMBBGGS, obul i n
are replaced by correspondi ng non-hunman residues. Furthernore, hunmani zed

ant i bodiresltispegificoanpibpdies (eesi bispesificrratibadies)natd gnoibady fragmends pelvingias ey

ant i bOdyexﬂrbititﬂeEQ?reg%?% i%gaggiélipody. These nodi fications nay be made to
further tefine anti och %er ormance. In general, a humani zed anti body w ||
conpri sgoeufyst ant i A M'yoladel" axitibatly ic@astwigiole hastdn igepti€iad hiyd §eparatedamdaR| e
domains, in which all or substantially all of the hypervariable | oops

cor r espdRePVErdtiFga a8 companeié At HupstHral piTeaEICcab U PTHamBAL QIMPopents QbEs ant i al | y
all 18! LGRSy b fmbROREmaeris RN IRARGERMN s SROH AEGos TR Numani zed
anti body optionally w al'so conprise at |'east a pdrtion of an

i mmunogltbérapéuticasersfoatiic anabodn atdmpy iicfypleccambziyicd, hatmafes ganklwoizan

i mmunogl obulin. For further details, fee, e.g.,,.Jones et al.,. Nat.grg

321: 522-HP§MAGeRE Pr neRRERtgIRartous solyes. I mé%ét@?@tlg&@ew}m ARG
Presta, o - Ji N g ; . , ni
and Harm et i S3b BE it JLanboR gy QB PR TSRS Doy e

Bi ochemangag sori¢ embaditricotssto2BcatO3barl BB by pedEit; (2hitw & degrnelsuEfiosst, toCbtain atOp.

25Bi.ot h. - 428-433 994) : 1d US. Pat.. Nos. 6,982, 32 d 7,087, 4009.

20060 aibi Da RS B St iftomm Bim o8 ki BRienty BERICE 1 dbBobneo

whi ch C%ﬁ)frﬁa&%@%e&&n?ﬁ@,tor%) temoﬁwgiemgyoypsmqm BYdR rEeRR RAShRHuAAS
(0]

been made using any of the techni ques r maki ng human anti bodi es as

di scl ose@nfitipas wingHpsexgamian Copmastt blac leupbier et Jorlgted paidbadyda¢lidesdhe| udes
a humani %%Eoc?”z%'s%%tk%?r binBiiage Q00 SHIBN ANGHE &mﬁ&%ﬁ% %hggntﬁb%%! %"ﬁ? iral
Human a51| oal es Ccan De prodaucea using varilous tecnnli ques Known Vn e art,

i ncl udi ngvibagentdvil poale pichindr O_GnarioOgendven motdied Mititoay will be WadpareBitglat ,
227:381 (1991); Marks et al., J. Mot. Biol., 222:581 (1991). Also avail able
for 20he Ipasepad RuriTERtON SBRiman nonocl onal anti bodi es are met hods described in

(1085); B3Tner ot o «AddiR ThEn- A9 a5 Rt GE° PRtond AeLabotinzocde 77
D | k andlaltams, demiWseld elf tw&identicdDhight (IPlehainmaal two i@entRBEBheady (HPEHA)ins. Hiahn
light chain is linked to a heavy chain by one covalent disulfide bond, while the number of
disulfide linkages varies among the heavy chains of different immunoglobulin isotypes. Each
30  heavy and light chain also has regularly spaced intrachain disulfide bridges. Each heavy chain
has at one end a variable domain (V) followed by a number of constant domains. Each light
chain has a variable domain at one end (V1) and a constant domain at its other end; the

constant domain of the light chain is aligned with the first constant domain of the heavy chain,

and the light chain variable domain is aligned with the variable domain of the heavy chain.
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WO 2011/ 084750PCT/ US2010/ 061347 anti bodi es can be prepared by adm nistering
the antigen to a transgenic aninmal that has been nodified to produce such
antibodiesohnnmmspmnse to antigenic challenge, but mhosecmnmm@ﬁmaua7loci
have be abl ed

o 075, 11 et S fe T e O BRI BBk kS ¢ o i P17,

exanpl e, hebiy efai@bariably @naibs Nat | . Acad. Sci. USA, 103:3557-3562 (2006)
regardi ng human antibodi es generated V|a a human B-cel | hybri doma
t echnol d§976][ 0095] e teipe cionstagiedsarde ricfnta the agrtionof ghemmhnegiobdy a

str °”ger éHQwﬁ% It Xoxfs%feé“aﬁlat &f&g&é@%‘r@iaﬁbé ®th %ﬁrg PRI es

than it R m) ogue o roma secon I'an
specises. mﬁdmmsglolby],m tthevappbdtd dsnde pelndeodntaing theadyigébbindiag speciThd calstayt’ t o

about 1 GEMYOR FONEMLGHEr 561 S CHONEmPRAAECUSBINCI: Gt IS 6 heanahRerar ol y

no nore éItPE On;alﬁomleqémc 4t has a binding affinity for a honol ogue
of the antigen froma second nonhunman nmanmmal i an speci es which is at |east

about SQOOT)]]d or Hte ‘ivensltle adgoart”’ o OQarfabl ddonprin’aof dreagibodpoafitrs 1O afrohat,

k th t s bi ndi f f .t h Th :
Spec! es-BEBBHBAL i oty ah Y Faine) Tor MRECT af PO PFHRE Y OLEi bod es
as def i nedvABRNemah Bt réfeaEEiARIWH.S ﬁmﬁamezi@&agf oﬂﬁﬁﬁghtadhhint}ﬁ%y
[ 0096] The term ™ hypervarl able region," "HVR " or "HV," when used herein

refers troferie ta @ﬂg‘l“éln Biesadomains Brsceneraty i ot oatipbic whittcof aaraatibody and

hypervarclogalme LN sequence ar é:lslor formstructurally defined | oops.
General 'y, 1ilbo $Es 'Conprise six HVRs: three in the VH (HL, H2, 20 H3),

and thr 6[6078] t he Vihe(tbdn “Vagiable3)efetsiio ﬂ&lﬂa&t&h@t%ﬂﬁh@@oﬁ&mwt@l@rh@ledi spl ay
the nost diversity of the six HVRs, and H3 in particular s believed to
play a ulemyins 4@#@&@5@@%&8%%% arﬁ@n&ﬁé&omeéﬁwar@&%m thphindig ade e g.

X I 4

R A

| ndeed, avamlgrrdadtﬂltyuted:ﬁmughngt tharetidbde dnhaibodf @sibodiesi Blis cupcadtracdiadkigechai n
I f t I d 25st abl ht h . S

Frmer o CETENha G aPvai Ul sV Rag bARgn AKUg-cafant i TS BEhel: Nat L &

Struct. \Bti@hle ddmARs: T8 n{ckdRBhly i&@%&fp&ﬂ@@éf Rliab¥RofRldsneatdiepsyare in

use and are enconpassed herein.” The Kabat Conplenentarity Determ ning
Regi ons f(@ms)rka¢goltsa(§8d bhe swqbbndenaiay ofabitive hyava[rmidélgbt thamnsroesh coopmssn| y

use K t al uences ei ns.of J.nmunol o st,, .30 5th

pTIBR R beorisalar e ST e Rl TR el o RRar Y s BUES
(1991)) fofeh Q8 's@oﬂi&%ﬁ ahﬂ'%i ek tRed ﬂ&@mi@éﬁ d?fnth@fbetta%e&tsfrbi@thw the'I‘PVR§
(Chothia and Lesk J Biol. 196:901 17 1987 . The AbM HVRs

r epr esenit cachcdvipy afmhglé tbgftﬂmelm clopeptieaisaity bx/fs @g@rlilétahﬁi,amﬁt thgdt\ikafromoops,
and are tﬂg E@}ﬁrgé[ha%(f ntglb ltg %Jl f%rrngt on ol\fltﬁle % t@%ﬁ%mr&% n a%?bo r(gee IIQ%

"cont act ase on an ana e aval a Ie conplex Ccry

st ruct uregsl., Sygerdls bﬁBﬂo@Jﬁﬁoﬁ[h@’[ﬂn@&@fka@fnt&r@%Elftlﬂ\mn@d eNatiohgldnhehtows V\D
2011/.084750PCT/ US2010/ 061347 Loop Kabat AbMChot hia Contact Li L24-134
L 242034 Headthy Bethesglg, Max(1991)). The constant domains are not involved directly in the binding

of an antibody to an antigen, but exhibit various effector functions, such as participation of the

antibody in antibody-dependent cellular toxicity.

[0079] The “light chains” of antibodies (immunoglobulins) from any vertebrate species

can be assigned to one of two clearly distinct types, called kappa (k) and lambda (A), based on
30  the amino acid sequences of their constant domains.

[0080] The term IgG “isotype: or “subclass” as used herein is meant any of the

subclasses of immunoglobulins defined by the chemical and antigenic characteristics of their

constant regions.

[0081] Depending on the amino acid sequences of the constant domains of their heavy

35  chains, antibodies (immunoglobulins) can be assigned to different classes. There are five

30



L2 L50-L56 L50-L56 L50-L52 L46-L55 5L3 L89-L97 L89-L97 L91-L96 L89-L96 H1
H31- H35B H26- H35B H26- H32 H30- H35B ( Kabat Nunbering) Hl H31- H35 H26- H35
H26- H32 H8O0-2pB#A8¢BNot hi a Nunbering) 10H2 HSO H65 HSO HS@CHAB20H6H61347- H58 H3

d "
s ol | VRO Siago bRl gheiay TR U SR RS os B s o6
(L3) in ﬂlhBer\dl-Vldé’tﬁmZ’(ﬁs&'éla@ééiXLso@@esﬁ5e 01 149; B%5,( 142);, R, B3y, ARIUQA,. Thc 102

or 95-102 (H3) .in the VH The variable omai n_resi dues are number ed
accor di ﬁ@aYbCfléatbéﬂnS@ﬁlt gomaing that gorrgspendetgdhe differans slassgepf pmpgngdobulins are

[0099]"Fr ' " i si dues ot her
than the® e’S| &uélg “a%sﬁécﬁgll ﬁ' ceiﬁ]fe% s lp%%ﬁ’%%%%%%regﬁlﬂgﬁasﬁ% | e domain
resi gue dufib@atit Fifféreifaltabes imnambaebaledsthre e ®8bivh @id BEN¥EBE] Bgheaslyl N

Kabat," and variations thereof, refers to the nunberi ng system used for

heavy cHailRr ¢samriplAbtas fbFnSelgtlar grghMot Wamanelaey. e ed.d ﬁfsunémt he.
| t :
aystem 1B oap HNUGRO Mo RlF ket ABlonmSHRIE OUEIANL, cpRATHTRG: | N0

addi t i orwalvalaini assmaamds;fclwmmbp@yndmthg@ or moshethéeproRths@k petidesnsertion i nto,
a FR or HVR of the vanabie omai n heayy chain rlable
25domai tORRA i ncl ulde tamay lgengﬁx ba& inﬁ?ggﬁrtﬂb@ﬁ@sﬁ%&@%@% &ogy diisg t o
Kabg) ?s&@ﬁer@fr‘ﬁhfé%aé%eagf bR anna%%a@ﬁm 1%%'ug§{§1§tla(ll ifkact! 165th A8 Sn sy

82b, an etc. acc |ng to Kabat heavy chain FR residue 82 The
Kabat numdgerdntipscicfinasbdoes Thayerive pdﬁtcekanhymelﬁr foaam atiodewith heahodyins yhat

al i gnnment {at r ?I ons of honol ogy of the sequence of the antibody with a

" st andar @™ KEHht© §er ed sequence. 30[ 0101] The Kabat numbering systemis

general | ed wheq “h ke hhdiftgdiyt Forthé BRipHYR heftid RAnv@kibedy} @ati9MBi dhnjugated
(appr oxiliorary 1ok ac SRR TotnE FRPES tofhid RAnAGbad Quamel dnjuaued |

heavy cﬁalarﬁ)’to(t@ilgmoll@batraéwl@el Sequences of |nmunol ogical Interest. 5th

(1090)) BT e b R L S 2 b iy A5G BpadsE IR Y

ref erri n@nipRisigltBShrthigRn b daig ﬂe@iﬂiﬂﬂ@@b&b lE)daﬂlptE@il)\fﬁnt@dfbﬂlyrfragW@nts include Fab,
2011/ 084750PCT/ US2010/ 061347 const ant_ regi on g., the EU index reported

i n KabatFadt Fgab),, aad v dyagnents; dizbpdipy élﬂ@e%@nrlhoc{(% atglerdragy antibgdy polqcalesdue
nunber i rhgld%ulﬁ%%c%%ﬂbécﬂ@foﬁye@ﬂbhlbﬂﬁ%ody fragments.

[0085] Papain digestion of antibodies produces two identical antigen-binding

20  fragments, called “Fab” fragments, cach with a single antigen-binding site, and a residual “Fc”
fragment, whose name reflects its ability to crystallize readily. Pepsin treatment yields an
F(ab’), fragment that has two antigen-combining sites and is still capable of cross-linking
antigen.

[0086] “Fv” is the minimum antibody fragment which contains a complete antigen-

25  binding site. In one embodiment, a two-chain Fv species consists of a dimer of one heavy- and
one light-chain variable domain in tight, non-covalent association. In a single-chain Fv (scFv)
species, one heavy- and one light-chain variable domain can be covalently linked by a flexible
peptide linker such that the light and heavy chains can associate in a “dimeric” structure
analogous to that in a two-chain Fv species. It is in this configuration that the three HVRs of

30  each variable domain interact to define an antigen-binding site on the surface of the VH-VL
dimer. Collectively, the six HVRs confer antigen-binding specificity to the antibody.
However, even a single variable domain (or half of an Fv comprising only three HVRs specific
for an antigen) has the ability to recognize and bind antigen, although at a lower affinity than

the entire binding site.
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[0102] The expression "linear antibodies" refers to the anti bodi es descri bed
in Zapata et al. (1995 Protein Eng, 8(10):1057-1062). Briefly, these

ant i bodi esoconpsiese a pair of 5 tandem Fd segnents (VH EHTAEEH1CIED34Whi Ch,

t oget herw4-h co e tary ljight .chain pal tides., forma, pair of

ant i gon BPSEh ng r crond raernk fotlf BiheRR-SRTRLAC iy 1l Bofids &l o

MoNos peciohtatns thOdéhstahs deragid offeticeight chdih B @thy firktebastanttddnauid{CH B dftiye Of

anti body or antibody fragment sequences (for exanple, polypeptides of the
i nvent i GWRYY eliain. hgabn dieicats slififerdram Fab Eagwearts by daaddgipapiafewdcsiduss at the
sequenc i i ff i i I i ! i hat
e i nt oy anihly @iffhodyd chilf REPRAEH yAhuthe SR bAoA R b RTNE

i nveilt i amtibdDANAEE Rigame FabsFHay thel designatémhinren dortdabivii whicl alid @Rteine

pol ypepti des are displayed as fusion proteins t | egst portion of coat
protein 15Hd49¢) o (R cHogtahs 3%%%?6%?3%6? thip) gRgmt §@§I>phf&_§)@fiygagmeeﬁses. A
utility gof irpamlgg)@ergkl%gh@éﬂ ds! ks 'OFFEW%JgﬂfehgtMﬁEh h&FGendd st%ﬁﬂe@%emeen them.

15 be rapidl

random ze rotel n variants can y and efficiently sorted for
t hose seQthendemit¢dhaoudingslof antibotlpfigememnticgdsp knawm. hi gh affinity. D spl ay

of pepti nd prqotein |jbrarjes.on phage has been used for reepin
1 5 ond08ifho0r b pestdihath Vo fe by A ERaL FReRCEr s RoaF pREL"
Pol yyal efmaiadandbsd), ahertht MEssddhdies 18 Prestifiaf afsBigldhctpeprii®shagmel | random
pepti des and small proteins through fusions to either gene IIl or gene VIII

of fil arfesictlly. fieagley peAgpépsida herthos wpmnriss @1PPdep Glg kinkeopetweceistheudt angj of |
3: 355- 362, .and. referenc ite hereipn. (ln oval ent.. ph . di spl.ay, a
ot ot e m o aBRE SURITARER, LSy AR e ol sTRATE ORI IRLRY 5

expr essadvialy IfQYF, 8¥& s, i Mudkiiging tre SRRy Blacio kot MpRo@sa AntibodiesQel. m1%0
t hat pha]%?e particles di@s}gl aé/ one copy or none of the fusion proteins.
Avi di ty Fegserlurs and Mooggierse dSpanegreeag.dN e Yokl 18R, prag@-3ls- t hat sorting is

; . ;o bty g e . o
oed P Is ot 1 i R SebHRE e Blabifoo R BRI R B RRIAL .
conpani oitet, wHiddt fragiseritncdmpysenl lvgyy-8hdad saddblEdorhfih (W HA coplveagdno dlighs a
oo i B 35 St Sl S T o i B S0 °
on any kpoWbPRCHBHK Rk twhECAhH A& ofbind 08 Bt CUsh RAGHE THeURRRUR A brced

| anbdoi d bacteri ophage. 30 The plasmd will also generally contain a
sel ect abb pamravitbethe famplamientainpddrsainesf @odee ehaiteyhenats teb abhenehiodiad sitext o

t he vect ors can pe, pr t.ed .asm.ds. en cells rbor.i ng t hese
veceDr s apBSGroRruBae B RRC e RS ARE RO fmof G i Bage
parti cl esp 46089706 10030 P4 1i; CRids@Netal., NpE MRlas L 1shar@ss, 4n@ HoMihdendt 4111 cl e
replication to generate co% es of one strand of the plasm d DNA and package

phage pdfior-dVes AcTieScpHATEM dttnpAto (OB h Bidatiodips ad tatghodigsimgfaéset i ous
phage PagLildss WThldh ASLMALSIACST29039 s Wh ch contain a phage coat
[0090] The term "monoclonal antibody" as used herein refers to an antibody obtained
25  from a population of substantially homogeneous antibodies, ¢.g., the individual antibodies
comprising the population are identical except for possible mutations, e.g., naturally occurring
mutations, that may be present in minor amounts. Thus, the modifier “monoclonal” indicates
the character of the antibody as not being a mixture of discrete antibodies. In certain
embodiments, such a monoclonal antibody typically includes an antibody comprising a
30  polypeptide sequence that binds a target, wherein the target-binding polypeptide sequence was
obtained by a process that includes the selection of a single target binding polypeptide
sequence from a plurality of polypeptide sequences. For example, the selection process can be
the selection of a unique clone from a plurality of clones, such as a pool of hybridoma clones,

phage clones, or recombinant DNA clones. It should be understood that a selected target

35  binding sequence can be further altered, for example, to improve affinity for the target, to
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WD 2011/ 084750PCT/ US2010/ 061347 gene or fragnent thereof |inked to a
het er ol ogous pol ypepti de gene as a gene fusion such that the heterol ogous
pol ypept iwo 208/08ipl ayed on the surface of the phage parCiraiseo1oiobid4vodes

for Carrying. he.lnvention [0106] The i.nvention herein.relates tq, a
stable AN tho i HIIER sBipe? P HyPia s NFRAS A MR8 T R8s Yhe
f or mul atin@iunogciiti®panech, ts tid@c haallfbspdEr avidodyalkice and thdden antibdder

generating anti bodi es, exenplary methods of which are described in nore

detai | impEsingdhe shigrerytacget bindHig sefleenoy [sTe amenerdenal patibadyod thig inygatioist an
antigen f_ j e fer - apt | | i Ol OeH < L RREr t ant
pol ypeptlﬁgghtg%g{oa@ r%’ Cr%lg)lga? P g%il?o?h/%é?ﬂat lgﬂg’n\%]llgg@%%%agygnﬁn%%ﬁ%%u %1%1}) P%Qlo
fromsa diisotcdapaiastnliff@snt detédrmigantshepiagpen), cachbeoefcidnal mtibody oframoabclonal
However, anti bodi es.directed agai nst. nonpol ypeptide antigens are also .

cont errplaélflg%‘ay reRAaiiaRns dErestad agadlﬂsitdéﬁlgi?% f‘ée%gP%‘éQBtaP&%t}gq I 1ggn fp their
transne (L¢3 J actor.
ol A o o B R PP P owe
fact or (WEGHunimedDothaxmipoBg®Oplineni n; a growt h hornone, 15 including

human gr hor e and_.bovi ne grow.h.hornone: gr.owh, hor e rel.easing
actor o B, Ror of HEHBPHBRe ey FBR B¢FHEN BEFhy THoh HaRe T 1958 BEBEns

al pha- | -Mihédﬁ‘&ﬁ'a%hbétﬁk&iéﬂll?mloﬁro%&@éoﬁ's pbiaatidn b BnGhaiify, afd RindsH bdGonk®@hdd cl e
stinul ati ng hornone; calcitonin; |utelnizing hornone; glucagon; clotting
fact or s asuetvinrg pradecionfthagntibady by anypartiegaemethed oFor examplew thow | | ebr ands

factor; antj clptting.f§ctt)ors such a Protﬁin.C' trial natr&utgetic.factor;
monoclgha %tln_tlbo ies t0°be used T accordance with the 1ifyyention niay be ade a}ylarlet}l_l
20l ung surtactant; a plasm nogen activator, such as urokinase or huna

urine oroft&hudRuty Peclidiag Tone@aplacid Maridbmatmdhyd (chosidemindtvitiasial n;
henmopoietic gromh factor; tunmor necrosis factor- aélggha and -bet a;

enkephal Y##se 25 FANTRE((F/a donge ¢! eh Advideaia bh(No?atdd/(1998k HarleWs ghsed

and (gecr i h RO r ' -1 -alip 3. @ serum
AR i R S AR A e e S e SR

r el axi n Hemiailing ¢2 bk ahalMonoBeti dinnibodpesodrel BXiell;Hyboidsmas 563-681 (Elsevier,

X Oine ohana it ol o |
ot a1 ack S8 Iprasgab mBENA st o1y aphoey o 4B awsaentivgen
(CTLA) . eitflBioffes Gdele fi CHRRLH :al 38LLAL 52! ELRPAO(190 [ OMAIR STDMES. 1951, Bt I

factors; protein A or D, rheumatoid factors; a neurotrophic factor such as
bone- derd22etl In&Qit A9PRp Ridhufea ot of MEBDRIB)., 33R€0r 2% DIPN2A08); Leater 45/ Mpl. - 6

b1 i ebideot Ul 1975 PlaogBirefete) ol ot Seropsad AR afe e
aFGF anq2b6Frandedcde LB, /gneanbh MardRns4EGH) 119-n$1é§£(_bmgm§1ﬂag%%n_@v&§%sffaﬁt or

(TGF) such as TGF-al pha and TGF-beta, including 2, TG~ O
3, TGF- Igoducing hupgm orduganilfkegintihodipkia agiraats Fhaf heedrarts oapld of the humas- | and

lG--11) ;. s(1 | CE- rain |G| i.nsul i nebik rowt h factoryhindi ng
pr o ei nd™ RRBIBER Rt by o Euapif hbyan' B BigbbfT, BRI (2787 W

35er yt hrigpei2ag93);w 0sito96i3adaE twoel 9083308 5, WO ainoxi ;Nskotdviobeul., Proc.

nor phogenetic protein é{glvP)' WO 2011/ 084750PCT/ US2010/ 061347 an interferon
suchdas Nt dicpdrsh-LaiHME 255 b6t993):dnkeboymed!.. Nortay 03t 3R Bt AYF act or s
(CSFs), E g:?f—'g i r i I & s edel-1 to

| L- 10; s%rblggeor?(l él? g{"s%ﬁr%&m@éﬁ ec93 '[t%)'rg'si;)ﬁ%ﬁr abg’slﬁr%ﬁ%’gﬁ%sbgrdgf ei ns;
decay acc®%82t 556951261 50633,425, ahd &)661 .0é6; Muikh cas/,, RiotfTeervarplyd 0. @7P083 i on of

the ADS, E0vel ORCig LT ANRRoNS 3BE. Q581435 1 B Wrrison, Narure 368: 812-813 (1994);
Fishwild et al., Nature Biotechnol. 14: 845-851 (1996); Neuberger, Nature Biotechnol. 14: 826
30  (1996); and Lonberg and Huszar, Intern. Rev. Immunol. 13: 65-93 (1995).
[0092] The monoclonal antibodies herein specifically include "chimeric" antibodies in
which a portion of the heavy and/or light chain is identical with or homologous to
corresponding sequences in antibodies derived from a particular species or belonging to a
particular antibody class or subclass, while the remainder of the chain(s) is identical with or

35 homologous to corresponding sequences in antibodies derived from another species or
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5receptors; addressins; regulatory proteins; integrns such as CD11 a,
CD11b, CD11 c, CD18, an ICAM VLA-4 and VCAM a tunor associated antigen
such as HEB2011HBRZoor HER4 receptor; and fragrrents of amﬂTﬂfszollm61347
above-1i.s I eptides. di ment s nvention,
. mol GRS R AAERL §bodr BRilIeaRs RNLER RGN G Rha Mmahr

i ncl ude 1¥igGs thbyleﬂﬁtelt etfeldirdebiblogldabacivity pedye. AeU S Pates: Ms1el, UG, 367t edyl bi nds
to human VEG-. A. Preparation of the Formulation [0110 After gwarati on of
t he ant iMedipone! ¢inthapedYarl deggd. SCtééii«flniflq@?ésl -6%5p (HYBalcEhigncasanBorfiiess whi ch

can be_ AU PRAGATTZEDRCLOREADEREI i LhiRe. ShaRgTaLeS, AL attiang e e

known in the ar € pharmaceuti ca ation risin

prepar edlerived fromtaai antibodymprodiuceritys ¢.gt, dmantzitpodycagoe bﬁnqusmaﬂaﬂle dnh@@ afot
been suhj ect ed to prior lyophilization and the formul ati on of interest

herei n i"8°&itaqueous fornulation. In certain enbodinents, the antibody is a

ful o engbsjant | DOdhm bR for BRIy téﬂgnﬁﬂhhg%ylbbatetmctﬂﬁéﬂy ation is

an anti body fragrrent such as an F case problens that may
not occumtibadies thet domkdin hnemgtah seaguendsattyivéd frotm ram-leingppinmgunogldbobn.aht ¢reody t o

Fab d to be add The .20 th ffect t of
ot | bodyRPQURT: § FTHBAFGPRIP ParrandBraPRELa Y et RS Aottt
t he 1desitgauddFrsn u@tmst@rigmﬁieﬂeiré}epmcea@ i il FohPNHVIROST £XAHRhBan Fr om
about 0.1 ng/nL to about 250 ng/ni, or from about 10 ng/nL to about 200

g/ m. or8pc¢1@ﬂwﬁdawtﬁntlbodmnma8tmoea@o@t, ralfgt, ngnmhwnmne@tehweg fheaasiragody

concentrati.en |n rrul at | n.p 0111 n _aquseous .f or af i on i's prepared
corrpr|5|sllfemf%lt |§'0 ?rca am& %%feéd“% ;I‘Lﬁtﬁe%lﬁiue r}q,ghebulfnfler of this

inventi Qﬁmlitaﬁ)ga)bphh hufe rblb‘l@cerdad’}g@)rffeﬁlwﬂdﬁfg&m Hunthnt rosialk@UFuethbrmdré) Ho@tahdicd
enbodi ments the pHis in the range frompH 4.25 to0.6.25, or in the range
f r om pH atiBodigs way corgpriseesifues thF e mtéﬁv%nzthez@qp@ns antghodgor ithelgnetange

fr ogpapH a%tlgocb? 'tﬁh§e m%lﬁc'an&ﬁem&ﬂﬁ'eg@aﬁé %%Rhlséeﬁmé Qntﬁ)oé?r 8\% bt

i ments e I nvention rmul ation has a or about 5. 2.
Exarrpl eeatrahufifuaranizt antivwidylwi @otpoke sdbetaphhl\lry ztlhoﬁattldsussorreamtgbtypmllw teo,

acetate 3 ) inine acetate or .s ate ccinate (such as

ar gi ni né’ aeélale%ﬁal@gl o %neefl aﬁ%t}@étaﬁ%@@; ﬁ’gt] tﬁe Emﬁﬂégrwéfeﬁpatecoa%peﬁﬁer

or gani ¢ 1f&de%rAtoheushaRNFnGR loBélfnt QRg afl %?E@c%fanﬁ@l‘?y bybf ek P%%?&t%é@&ﬂapn can
be fromabout 1 nMto about dependi ng, for exanple, on the buffer

and the ldmmnnemuwgtobnhm setqgaemfe tTfhe hfumamzledttantd:mdyloptlomityamﬂi dwbwmdiprsnts, the
buff ai ar gi ni. ne t concentrati of 50 to.500 MM 75 nMto
500 v T58b2 hRfieR Lal S5 unRero S5 SReR sabnake heg it S5 380w of 178 v
to 210 rIMmdnla RBLLAT Ror MGhEQkli R8¢ 50PCTHIS20N0NBH3AT 1 8nbads TeyMes. of the

i nventi on, the buffer contains arginine in the concentration of 200 mM or

about 200 cohvnannres GheN@twm)’cﬁm329tGi88$9uﬁlerPreﬁt§, Gtﬂgﬂ Apn¥ruse ditat 8:08:36, at
200 Ct ?&% § 2199 “I“)Vafwaé dHLﬁ% é‘ act PR 199303 ¥ 4§ added
an EX glr ‘?yan

to the it at i'on: Mg Uide ™ Aoni 'oni ¢

surf act a(m9%)§H@1IfmsaBzop@érysswb&taesac(nengm m@3y5@38b(a99@ BQrlc 80d €685, Ofirr. Op.
pol oxarrers (e.ég. oxaner anpunt of surfactant added is such
AR

that?dit # %@8?4)@%1‘595( IRét M%P%%%ﬂ Ak 1-90@30%nd/ or i ni i zes the
formati %O%g part '&“hﬁhﬁ?aﬂtﬁo&?elsfo% A nﬁo?ﬁb(g?e?%n%@ﬁ@%ﬁ%é RASOHREhon-  For

exarrpl e sur f act ant my be present ornmul ati on I an anmount from
about 0.do@28ponds ahhmltof&nfat%{dnbcﬁd}mmdulumdﬂoy&.Iﬁﬂ'fa%amd/oalhmﬂjbeen made using any of the
techniques for making human antibodies as disclosed herein. This definition of a human
antibody specifically excludes a humanized antibody comprising non-human antigen-binding
30  residues. Human antibodies can be produced using various techniques known in the art,
including phage-display libraries. Hoogenboom and Winter, J. Mol. Biol., 227:381 (1991);
Marks et al., J. Mol. Biol., 222:581 (1991). Also available for the preparation of human
monoclonal antibodies are methods described in Cole ef al., Monoclonal Antibodies and
Cancer Therapy, Alan R. Liss, p. 77 (1985); Boerner et al., J. Immunol., 147(1):86-95 (1991).
35  See also van Dijk and van de Winkel, Curr. Opin. Pharmacol., 5: 368-74 (2001). Human
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10 0.2% from about 0.01%to about 0.1% or from about 0.02%to about
0.06% or about 0.03%to about 0.05% In certain enbodinents, the

sur fact arwoi2e1ipsesent in the fornuation in an anount of POTA%21006BBDUL
0. 04% 'a%tiﬁn(ﬁ eapodi ment g ENGLaraul ati on, dees, Not, Comprl 86,3 sunl aetant.
[0113]In 0O S e O e Ht q‘% orul afi on CERT Al hi s asovVeY idents 118d
agent s (Bodified fOROHIdRGAYh aldbotiRE in AVEIMRE 1S attfeasicanhllen@d bt Svhess&ldozadduy
free of one or nore preservatives, such as benzyl al cohol, phenol,

m cr esollocidive besiutisablid, agd IBEWREEHSPIQRCT(See | 48 aHot Ratr Nertoli it anda
preservg | - 1@t atyl j ryl: t he

f or mul aﬁ’%ﬁ?gﬁég%ﬁﬁ%%ﬁgmp%l a%icéﬁglwﬁégggﬁlg%’ﬁ?{ %.)%[I rlléo %6%22;3%{1“ ve
may Be Nl bead.sSagd/S4, 088658562 QBD6 oreghndinig i2Manpmabediedgoncfat@miabout 0. 5%
to about, 1% On re other pharmaceutically 20acceptable carriers,

e or
exci pi erh“énaé‘rB'%léE}’l?r;@g}aste%lH]@[Pgé(s t hose described in Renmington's
Phar mac pgal Scigen L bt : : £ ed
' the. fovnal at L on procided Trar Thoy e, nas “hishdus 10y BRnRthAg T
char act emiantigesfrom a fiwst femmalian smaeics Avme phaifbea bampiogns of thacanpigem fromoa

stabilizers are noptoxic.to,recipients at the dosages and.concentratjons
ol oy s AR stsci-+ NoREH Bb i arf hytbaftd it opyE ety
ant i1oXidats Abighe{Udi NG 386AhP bFnAG (R IR0 uEBE Y A8 ¥Wan ghsik atd 1097 @ge nts
such as EDTA; netal conplexes (e.g. Zn-protein conplexes); biodegradable
pol ymer Prefgeabliare porotden apayt lacnk{)-gM gz prefosebiy ng mywe s @bowisl x E@cgr?ﬁ) bty
phar mecqut, GaldiY, AEGRDTAN S EALEICISHIRRELR doll § 08hed REUIAR I NSRaRRL] (1 2
drug di spersion golgen% suclh a5 e6l ub‘ile neut ral - actve yal ur oni dase

gl ycopr apediaswhis iASEGR)st aoat 5@ fslapdrat 1dastmbousTioublde oPkt-243t iyoak uo@fotigse

gl ycoproteins, such as 30_rHuPH20 (HYLENEX(r), Baxter International, Inc.).
Cert ai n “Esakgithan {fs Bindmpabinigntor tha Hwers wiizes d heispeqieiadsngndant prghydy sprbe
desgri b [ , I et 68. In
one Bspegy TS EuERe (UERALER, Mg RS, BERLARLAS dRtphARs?

gl ycosarmunoglapabodyses such as chondroiti nases. [0114] Wil e the various

descri pti f chelators herein often focus on EDTA, it wil| 35b
appr ect A8 at *olar e BRD GRS o B VR CORTL, SHEBHSS SEAMGERA 1§ ( he
i nventi Qe rdMRSRlof aMtM&lvgﬁﬂéggg{n%%Q{e&%%Zﬁ%}@ itRgLakekAdBE forMe! |

known by those of skill in the art and inc , but are not necessarily
| i mt ed stroctarmllyajetingd bobe xGbatrady, amibiodi{seomprieon sidifBYR sighret tmtie SH ¢HadI) |

EGTA (et hyl en | ycal - bj ta-gm poethyl ether)-N N,N ,N -tetraacetic

co dp' N EhfefeE U2 PO ARG ROR e SiciGioo R uhe Tl b6 RN Rt o)
PDTA (1, fvdsigpot tBOSHiFVR lehe H38a Gaki@laaed hlievédl8Alay a unique role in conferrin

5(di et hyl enetri am nepentaacetic acid), ADA (beta-al aninedi acetic acid),
MGCA ( nefttieybetifieitniodintibedics 2esi ., Xatet al Nadniondidkyds CORY): defnsan archisy,
herel n_GoUPLLSE PRASRNANAERLPOERAN & AL, AIEbALOAS I OAISIINS 1ndocd
formul atiron herern nmay al'so ntain re t’han one protein’as’ necessary ’for
t he par tra@uthldy odceirpadan@iidbaiibelity @abietng o Lk abhyin bhgsge WircHonal and

conpl ementary activities that do 10 not adversely affect the ot her &rﬁgot ein.

For 28xarfibde niheplscagreotdight sl $e¢. 46t iHapreECastermpgyet Bb. Negris H et 4hr
h o o i d i - I i ,
anot her @gﬁﬁ%ﬁlﬁﬁga_gw%ggﬁ@&r&g«;%@%@_se P%?)a_n anti - neopl asti c agent

and anti ornul ations to be u in vivo adm ni stration
shoul d H60%tleri | e. A tnnberi &f HVR delineations are in use and are encompassed herein. The

Kabat Complementarity Determining Regions (CDRs) are based on sequence variability and
are the most commonly used (Kabat et al., Sequences of Proteins of Immunological Interest,
30  5th Ed. Public Health Service, National Institutes of Health, Bethesda, MD. (1991)). Chothia
refers instead to the location of the structural loops (Chothia and Lesk J. Mol. Biol. 196:901-
917 (1987)). The AbM HVRs represent a compromise between the Kabat HVRs and Chothia
structural loops, and are used by Oxford Molecular's AbM antibody modeling software. The
“contact” HVRs are based on an analysis of the available complex crystal structures. The

35  residues from each of these HVRs are noted below.
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readily acconplished by filtration through sterile filtration nenbranes,
prior to, or follow ng, 15preparation of the formulation. B. Adm nistration
of the Fowoubsatiserso[ 0117] The fornul ati on i s adm ni st er e@dtCrajSaomesal i n
need of treatment,w.ith E antj Y, eferably a human, in accord with
known et hodslioogul%?}rllgaés %ﬁaveggﬁg%ad%%tascttr ation as a bolus or by
continuous infusion over a périod of tinme, by intranmuscul ar,

20i ntraperi t qneal4-1.8d r aoarcdar oppi-ngb, suvbquicaneous, intra-articul ar,
intrasynovial, intrathecal, oral, topical, or inhalation routes. In one

embodi ment , tle EXr-hdb alliS6rd-36s bahlAL st &ted-350 t he manmmal by intravenous
adm ni strati C r30S e tion may be injected using a
Syri %ge or viqle:s all“rjéyl"{“fé?]i Efg,e'ttf%r gifélrﬁb)?e. %%%%gr?g enbodi ment, the fornul ation
is adm ni steried HY1iHESBTEMEHIPE SBaUiANeHds-H3FM®W ni strati on. 25[0118] The
appropriate dosage ("therapeutcally effective anount”) of the antibody wll
depend, for exﬁf%bét,N‘Hﬁb?%)condi tion to be treated, the severity and
course of thegyrongian, paheikRergbhgnant igafdyzss admnistered for
preventive or therapeutic purposes, previous therapy, the patient's
clinical histor(Chathia Nesporis® to the anti body, the type of antibody used,

and the discretion of the attendin hysi cian. The anti body is suitably
adnilfi st er ed I'té) Hﬁ%‘%ti%ﬁ&@ Sﬂsgﬁgsti n%bdﬁsgver a series of treatnents

and may be adm nysiefigd HOsLMFPAIIRAI0RL AYY.HipT® from diagnosis onwards.
The anti body may be admi nistered as the sole treatnent or in conjunction

with other drugs or therapies useful in treating the condition in question.

ant i body 0P8 BE BRI et HY o e s B600 521 YaLbaticts0
tn?]/ ktg Oforglét%%2§’9&¥’8%@1t7 _@EB%—%%L@?& é@évn)éng%iﬁ(r)(}]g?{ﬁ)-%& 4\/?1-)& (1) 2893- W th
e typical range of antibody used being about 0.3 to .
201]1/508417@0%110%92 030006H3nn thodit. Pl vegiakly, dopragt wsislybsargpombegd3ceqsdimpout
15 g/ k m ni st ered.dail [ | e. However, other dosage regi nens
may be %s)ﬁﬁﬁt.etlafi’ S&Rga’goﬁ%g i(r)r%tfrlllgs,e (feﬁ%ﬁgoﬁl agoni st is an anti VEGF anti body
t haL i's [&d@ﬁ]nidSt eI’"(Fdarﬁévzzjc&kdgls'G?R)'frfeﬁbtgéstaré.ﬂﬁs@Varfh@(b &gy essiduts other han ﬂ’fe/f(l
weeks or _is admnistered a dose of about 1, 3, 5, 7.5, 10, 15, or 20 ng/kg
every 1,HYR residygs ag hggsidefingdhe dose may be adnini stered as a single dose
or as Al e do . . g A QNS ogr ess
of thi gL[[b?]%cﬁapy i :ﬂ%atélﬁl %%ﬁ%e%@gqg%ﬁ%ﬁeéﬁﬁﬁg%llhg% {ni%gu%rg? %deAnti body
Pr e Rar atposttiofinumbatingjeninA ahagY atid variafiodLOksof, wbices tanlid genlsermg skstagmsed s

thereof,_ optionally ¢ ated tg other nolecul es, 1Q can be used_.as
immnogefﬂfsgﬁrwc @Héff‘%ﬁiqﬁag%ﬁlﬁl? BbHgkichaipyaripbls domatng ok the copmaltipeel such as

r ecept ofhindiBGROIA 8fall NERE. (Gind hiSAEMBX AGRILAL 1AM Burafyifo hgEPt O )

can be used as the inmunogen. Alternatively, cells expressing the
t r ansnersbqamec maly outam fewar drraddgahabaminhacidswomependinSuch slpetchmgedorbe

derived .from a nat yral . 1L be. cel |
whi o' U B P iCrdT Ty FalbirRinit (ecamaliod hebielphectipfe °
t r ansme rdyhane mhd il el $nglOahelo A ind&P etk S f¥Bordney 6 Wabb afibl rebidlc

prepari ns% antibodies will be apparent to those in the art.
of H2 and inserted residues (e.g. residues 82a, 82b, and 82c, etc. according to Kabat) after

heavy chain FR residue 82. The Kabat numbering of residues may be determined for a given
antibody by alignment at regions of homology of the sequence of the antibody with a
“standard” Kabat numbered sequence.

30 [0101] The Kabat numbering system is generally used when referring to a residue in
the variable domain (approximately residues 1-107 of the light chain and residues 1-113 of the
heavy chain) (e.g, Kabat et al., Sequences of Immunological Interest. 5th Ed. Public Health
Service, National Institutes of Health, Bethesda, Md. (1991)). The “EU numbering system” or

“EU index” is generally used when referring to a residue in an immunoglobulin heavy chain
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(i1) Certain Antibody-Based Met hods [0121] Pol ycl onal anti bodi es are
preferably raised in animals by nultiple subcutaneous (sc) or
intraperhwoneHMm@Bp) injections of the relevant antigenramasanoadisyvant. It
may be usefu t he relev ant gen. Lo te n that is

i mmnoge | ant re%lﬂn? % é@leel’]:g@%nedeﬁ éeport d I nIaat el a uprka Tﬁ? gﬁ ex as'in

henocyan{dbat’ S@fdﬂmoath@wﬁdﬂle naewBLiig bﬂ"ﬂﬁé ﬁgﬂn@ﬁ) wgcﬁ DEUCH’nUS@(Y}bean tr ypSI n
i nhi bitor using a bifunctional or derlvat|2|ngga gent, for exanp

nal ei ni d8B®Hzoy! sUlcfexgtpswPhicgeatdrodics| edeip fé@@uaah Q%@W@W@%lﬁ ZaWéa

resi dues Kh%gr t ehyde,
SUCCInIé%an ]gé%%gg%%gkﬂ%q%gglgﬁgﬁggﬁgxﬁdﬁgﬁéﬁ ang%éfpg%%géﬁf¢§rent

al kyls gnmunﬂlFd@iﬂ&h&nﬂﬁﬂ[&ﬂaWE[CHﬁpwhEhmngghmnwnhbhﬁphnmhgeﬁhghmhmmogenic
conjuga&gi, or.  de |vat|ves by conbi ni ng, %é’ %%g %% t he
prot ei n ROTYREBHfiGHgor® g mag ot anhigen Anding pygigns. %‘ffé@ i %ﬁcaw 1B Qfres of
Freund' s, é&%@ adj uvant and injecting the solution intradermally at
multiple sit One nonth later the animals are boosted with 1/5 to 1/10
the 30 dt)ilQﬁ]naI armwﬂeddlferepeﬁtibm@”aﬁfem&mj a.@altahty of datibodydorsantiboghy fragment

adj uvant b sub ut aneous i njection Sev to 1

later tHEd s SR DR e ek S
Ani gl s B3GR Bcadqubitcld bdiRediffet @ ilthateabmatibl 6f Qirakt anbfa@ld@maﬁra}e i's
boosted with the conjugate of the sane antigen, but conjugated to a

d|fferennﬁgﬁwﬁéﬂﬁoéﬁﬂ¢ﬁﬂumﬁm@agwﬂanﬂﬂf@ém@ﬁmxbﬂéﬂgﬂnvmkwﬁg reagent .
Conj ugat | so ca; W0 reconbi na el | | ture
2011/ OadTERBcTy uSBreRaaess DR BRRT BT P S B T iaedes such

as al umfagien @tﬂtélﬁ@ioymll@@’da patien bameptdﬂan omihnirfaes poptRge, d. O 148! onal
anti bodies of the invention can he made using the hybridoma pethod, first

descri bethagsy PREIsics: Aettildy of phegethiwlaylms:in g qtgh@)largaharamﬁ phepdepaedi ped,
@H%UQE i e | .

Antlgodles A ofgég?nﬁ%ggag?gﬁ%g%ﬂﬁgg%?%%gﬁﬁéggé&%@%%Q%gF%@f r%gg? 2nd

ed. 198&ntigtiawite highndfieity.aDisplaiyof pbftidecind padteiAnibrdradioaphagehab-bEed Lised for

Hybri domas 563- El.sevier,, N.Y. 81) Xi andai nyj xue,

26(4): 26‘8“‘?%’@&“?@6?6‘% of BelPentides Fruvars ‘f‘ﬂi&rﬁ?ﬁ’ %lfl%ﬁﬁ@peﬂeﬁa. &ﬂpgwaﬂ 8B ds

i ncl ude e %’emgﬂ?l%&é’ hRRBeer Qé'ed@&acﬁﬁ)ﬂl ink Qm'zﬂl PindbR pe t}))'t\t'@es ahd k31826 Ig9ar di ng

production IO of nonoclonal human natural |gM antibodies fromhybridom
cel | I|nmwugmﬁmunmmquMm@mmaHbmhgmb6@ﬁiﬁTﬂmomnomaﬂhgolBgmyan@Ldeamnlbed in

Vol | | t d t hal 20(,3): 927- 937 (2005
o o 1808 Gt Bt o S a0 RRa et R o homigp ey | 22
G ini cal hBQ@alrgﬁﬁplapmsteuz&(&bhwﬁbr% 153040 a A1 504 poreibh eéseodt HRr
hybrldona techni ques, see, e.g., 2006/ 258841: US 152006/ 183887 %fully

human arfpregfided Jow ls»selz@m 61@0?59@@ ofiygld ops LesTH hprotaisse hesphage pagiclays
2005/ 026(? §p?ay cgt?eg é)éjg I no Lof tﬁbﬁm n pQOtt%i 9%\%{1 gy effec?s at’r?E]'PedHceb re C%l%gp | ary

pr ot ocol Tonocy onal Bodi'es using ma nmethod is

descri bqjﬂ)lyﬁale‘fn@bﬂli@éﬁ‘so tﬁaﬂl sOftia g A ROthic Masis of ﬂltﬂﬂmtslegamﬂ aﬁﬁlﬁ@r adPpliappmidt e host
animal, such as a hanster, i.s imunized to elicit |ynphocytes that produce

or #e CERRET Weyredy MBIl ML NAGHIERU lptioRs. diommaggied; Weks( 1Py detspdd 4 o
t he prot ies are raised in animals b
nuIthIé%gggg%?g%é%%%k€ny?h%%&M%$?%%%$??@ﬁeal (ip) injections of a Y
pol ypept[Dtes]of theAiﬂugmmuﬂnsmpkmnﬁda@mmﬂmvmgeﬂmoknahmqymnf&@hunmmtcgsuch

AT RIS RIS TR NG
any known bacteriophage, including filamentous bacteriophage and lambdoid bacteriophage.
30  The plasmid will also generally contain a selectable marker for antibiotic resistance. Segments
of DNA cloned into these vectors can be propagated as plasmids. When cells harboring these
vectors are provided with all genes necessary for the production of phage particles, the mode of
replication of the plasmid changes to rolling circle replication to generate copies of one strand
of the plasmid DNA and package phage particles. The phagemid may form infectious or non-
35 infectious phage particles. This term includes phagemids which contain a phage coat protein
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of the invention (e.g., antigen) or a fragment thereof may be prepared
using nmethods well 25 known in the art, such as reconbi nant nethods, sone
of whi ch woeofwnsytser described herein. Serum from i muniPzeWsaniomel3g7 i s
assayed far a t| ant od and_ hoos i muni za

ont onaldg® afam Aeb i B R ROLH TR0 BB PR s BT A0S Mo P Ehhgen
anti bodltﬁéh@t&@ldg@q&, p@l@ﬁeptﬂbﬁﬁd@@hyed&wthe hmﬁmqﬁyﬁeqmagayaxhelel nmuni zed in
vitro. [0125] Lynphocytes are then fused with myelona cells using a suitable

fUS| ng dbé\‘l@ eSi@%@@ﬁﬁﬁ%%ﬂV&ﬂYﬁN@ﬁe glycol, to forma hybridoma cell. See,

I 103
(Ac adem C (gges O@%@E@é%ég?%%a%g e Sstgr?asgh%%e%ﬁgg%%ﬁﬁ{dgﬁ%% g&é T?S?%%%%lnt ly,
suppért atibbdye Tihe ghtibedsein the fugtnatation 1S)ﬂirepaﬂé(il bsmlg(tebquh@ avellgde adthe art for
ant i body-producing cells, and are sen l um such.as HAT medi um
Exenpl ar%?nﬁrﬂé%ﬁ‘&%@é}eﬁse’ﬁeﬁ’é’ 15y aethags o gwil E?Sﬁﬂ@gmtr%ore fakilAR they el ona
i nes, H?wﬁi%s%ﬂ%@ derived 35 from I\/[PC—21 and MPC-11 nouse tunors

avallable e Salk Institute Cell Distribution WO
2011/ 08405@RCT/ USM&BQ@AR d@ectte pgaiBd@an @h‘e}@n of Qatkickio Priferab$Athc andg®Hs 2 or

X63- Ag8- 653, cel able f t he Ane Col | ect |
Rockui | N RRE Lt PR iy AT B A RO HR AP Bal B be |
l'i ngg alf@&nb@\@r&@@ﬁh Aesie i Hedrdpeitid Bichf RAHSThAIMel HOWRS, aﬁmte@nal
anti bodi es (Kozbor, J. Inmmunol., 133:3001 (1984); Brodeur et al.

Monocl or&hﬂeCEdAﬁﬂlnﬁG@pp@b’mldﬁ|a@trhgené@t€rﬁ1 t@ﬂidatﬁ@pl i cations, pp 51- 63

( Mar cel ork, he .hvbridom ce t hus
prepareo[ &g seed here eg%ng msa g%")pttlggllémgkg Srtreax%e ﬁrr?]neglogecule(eﬁedl um

t hat conteiphs) onegamed sﬁﬂ’f& asgtbsfﬂafa@@ﬁs IExtvaiplarinbigdnstil@udy avlcbuled sugbiayi val  of
t he unfused, parental nyeloma cells. For exanple, if the parental nyel oma

cel I's 10vapata anplethelind ity REREOHE R ogtdMi s fbmmorqnﬂbﬁﬁmwhémmer%se
Y .
o e Pl SR b bbb fod A B 1 erh 06 HRHIEh C MIRRU INPLOR Flcabty

subst andesop peragniroit hermgoatinyrot stiRImddbrmoeniipogbteins; Bipki-@raahtrypsin;
serumfr.ee hyprjdoma cel ul ture s are ysed to reduce.use of

ani mal - &yl %/g E@Pw@tﬁ% chiaing @P&S{Iﬁ%\%ﬁ ting hogueRs: icBlsHOMR,r  exanl e,
in Even gteifd}ing hdiSoHds I'uea ﬁ%l@&ﬁ%%@&@gﬁ@h 2% &by vHRS: 4881 £RA0KL factor,

[0127] A i gopep%| des as too for rmproving productivity of hybridoma’cell
cul t ur esand ven Jéslebiabésifactor; Fanartéda(ttln'g" fastas suah dviPmoeindnatridmairboetyc iﬁe@ear ch,
111- 1 2005} gem fi calg[?\é, ﬁ a%ndar%acul ture nmedia are enrtl ched

cer |n g Titagtan &Pé%tﬁ“é{ﬂ? ACHY PmauCen s ﬁlé‘?lﬁﬁfi‘SHQT Prat Hres or 8%“%?’?% pr otein
hydr ol yza4nihé @atdc@nfer @PA)IBGHIbASI; ShriBBiR Bebpsibfid SN YactHPRIRS 868020y
synthetic oligopeptides, constitut ed of three to six amno acid reS| dues.

The peptfpeesalpheanst @@@n@n@phfmﬂaw METESKreBul@Wéron@@hwwmr@rm@l&rsT cell
For ot oduRteGd A Hakisy Yk ofbé kSRl o P P Py F s BB
i nvent i aitbunlinguéh di’ﬂihl,ﬂ@an serum alburmn, Muellerian-inhibiting substance; relaxin A-chain;
25  relaxin B-chain; prorelaxin; mouse gonadotropin-associated peptide; a microbial protein, such
as beta-lactamase; DNase; IgE; a cytotoxic T-lymphocyte associated antigen (CTLA), such as
CTLA-4; inhibin; activin; receptors for hormones or growth factors; protein A or D;
rheumatoid factors; a neurotrophic factor such as bone-derived neurotrophic factor (BDNF),
neurotrophin-3, -4, -5, or -6 (NT-3, NT4, NT-5, or NT-6), or a nerve growth factor such as
30  NGF-B; platelet-derived growth factor (PDGF); fibroblast growth factor such as aFGF and
bFGF; epidermal growth factor (EGF); transforming growth factor (TGF) such as TGF-alpha
and TGF-beta, including TGF- $ 1, TGF- 2, TGF- B 3, TGF-B 4, or TGF- B 5; insulin-like
growth factor-I and -II (IGF-I and IGF-II); des(1-3)-IGF-I (brain IGF-I), insulin-like growth
factor binding proteins; CD proteins such as CD3, CD4, CDS8, CD19 and CD20;

35  erythropoietin; osteoinductive factors; immunotoxins; a bone morphogenetic protein (BMP);
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specificity of nonocl onal antibodies produced by hybridoma cells may be
determ ned by 25 i mmunoprecipitation or by an in vitro binding assay, such
as radi oiwouooass®y (Rl A) or enzyme-|inked i mmunoadsor b@eoT/Ss3ssape3ELl SA) .
The bi ndjn finit al ntlbody

exarp! o rgeReirnty s ik BPREBAE g bR AR ORYCSERL

107: 220 d@%QQSF[@NQQSAfanarGJ@sW iefmkigl(11s),ae, ideds ilf-l @duphrakidpr oduce
anti bodi es of the desired 30s eC|f|C|ty, affinity, and/or act|V|ty, t he

cl ones riymases drellgpeeptasy surfase MAgbENE pratens: slessersaelemting fcrowiilby

ur poge ﬁ%ﬁ‘ﬁf*ﬁ o 0Pl PR o AR en THYA® Hafrblt At B o 1S

hybrBdonna@ﬁhksﬂﬂﬁymbgrgymmuqunownmpm&%nﬁsmnhesCDummﬂyDlhméﬁﬂ&n;@ﬁﬂSan

anoclon i e reted by the subcl ones ar i |y rated from

the cult! ng‘ﬁ? SyER I @ssogiatedFaHRehUSY a&%@%@ﬁ%@aﬁ%

i mmunoglghukdn, aredld r exanple, protein 44 WO
Uk Ry A ANy L A

2011/ 0847 A- Sephar ose, roxyl apatite chronmat ography,
gel eIedﬂi@ﬁhoresdscedmabyéméuansQﬁm¢hh@anhﬂmnmﬂ@gﬂaﬁmyﬁmﬁhempﬁodEdure

for isolation of teins fro ceII s d s rib

2005/ 176195 racd st Bayteih He NG ECT Gt G rfsdvdersiy s ansi el

sal t19, sMgbh Bids ¥PRUR4H VEGEI ts, in the blndlng process and preferably al so

using small amounts of organic 5solvents in the elution process. (iii)
&n@p

Certain Li br akyPSpriaénn af Houdletip130] Ant i bodi es of the |nvent|on can be
made by g conbipnatori al ras een for antlbo t.h the
deS|red[H§yﬂV|ty d%ﬁ é%ﬂ%?thég or%igé%pfnﬁmem E te]nn8$$ @Am%%e known

in the amtibbdits ghidalical b rphagel b dlleygd Ihbﬂahﬁwmse élﬁlﬁbr@t@di eelBivngdsiue h
| i braries for. 10anti bodi es possessing the desired blndlng characteristics.

Such netkeys iafhe ABsEePBemageHrbforpulaHoeeyBREBY hiepreptcdi it WBEHbds i n
Mol geul t
N T e I o e

t hr ough théréronsitatioh ofl irpdrageheain 1sbmd1y1u¢bo'dsrfamyulamrdhsoafrtaheﬂnbcrduhaeﬁs,ethe aI ., Jd.

cIoneElgkgb@§?04) 401@%#ég%$- éﬁéxépﬁlgr CIpleﬁpﬁenﬁggééfﬁﬁgiibOdy

di spl ay a\ﬁabb&guﬁagrﬁ@}ﬂ NREk §s 2f F@By| ,QH%lMﬁéds@B}o%lern?&'hﬁ’ﬂnéfﬂat JoSEer {He fmfﬂage
coat protein.” Such phage librarié€s are panned by affinity chronatography

agai nst lt:mgh dmé:rqdedsm:htas ghpplng:bbﬂne snekglygs $labymky néadag e ratiérempalfihee of

cepalat dhepietEe e g nEhEl ithi fs bPdflon et inslithg ioeones

are thenpgldétQueht iHeQIBsﬁr&Ed@s@tvbﬁﬁﬁbs adf ehadary) BEadrintsharioe T6d &hshld¥rafdbédtonal
cycl es of antlgen adsor&tlon/elutlon Any of the anti bodi es of the

i nvent i dhl Bgfmbéo abrualh algvad@rsﬁr@mah@ptd Osfng/ﬁﬁbﬂOeabamii(@emg@ér elaliipra gbout

pr ocedur e t t
const rucsﬁll og("ﬁf Oa% u{ﬁl eg@?lg ant | %mﬁﬁ%é othbeOIa g?ﬁce%%rﬁt?o =Y sefog%éﬁ%:aggnf rom

the phageirijone OfAm aiRbesforanhtishl hsilﬁrb;be&e@&ﬂﬁlbr&?s‘lﬁg tfhegh@HSbc(nyﬁ)a pEBOURENEES

described in Kabat et al.
solution. The buffer of this invention has a pH in the range from about 4.0 to about 6.5. In

certain embodiments the pH is in the range from pH 4.25 to 6.25, or in the range from pH 4.5
to 6.0, or in the range from pH 4.75 to 5.75, or in the range from pH 5.0 to 5.5, or in the range
from pH 5.1 to 5.4. In certain embodiments of the invention, the formulation has a pH of 5.2
or about 5.2. Examples of buffers that will control the pH within this range include acetate
30  (e.g. arginine acetate or sodium acetate), succinate (such as arginine succinate or sodium
succinate), gluconate, citrate and other organic acid buffers and combinations thereof. The
buffer concentration can be from about 1 mM to about 600 mM, depending, for example, on
the buffer and the desired isotonicity of the formulation. In certain embodiments, the buffer
contains arginine in the concentration of 50 mM to 500 mM, 75 mM to 400 mM, 100 mM to

35 250mM, 120 mM to 240 mM, 150 mM to 225 mM, or 175 mM to 210 mM. In certain
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25 Sequences of Proteins of |Inmunological Interest, Fifth Edition, NH
Publ i cati on 91-3242, Bethesda MD (1991), vols. 1-3. [0132]In certain
enbodi mrerwe,20tims4mnt i gen- bi ndi ng dormai n of an anti body iPsTfuseema6f3ndDM t WO

vari abl e .regions of about, 110.am ng. acids. one each fromt | ight (VL)
vot noarrbin R8s hveRgt g dRE TR &t Tne A s FRS AR D0k el

or conpleBterthby -Indde detbedimdnt, Nk bErons gk tatMrd. abRe0 eVl abogan be
di spl ayed functionally on phage, either as single-chain Fv (scFv)

f ragnentX0 mMDiyi{ é3- VH and VL are coval ently |inked through a short,

f 1 exi bl tide, | [ - 0 a
const anﬁoggirarai n anjgg?lﬁ%é@gg%g é}@%{ﬁg@%g? %Jri]({%ld\églﬂgersh ot Eg&rﬁﬁggﬁﬁﬁﬂﬁ%@% t al.,
Ann. SRewurfhemms dclydeidniohd3sudfabtafth 39l as pdysostetkesierepalyssiedtss 2N80didgr phage

cl ones and Fab encodi hg pha | ones are_.35¢ol | ectiyel eferred to as "Fv
phage cmﬁ@@_e (eirolgRuReaIis) G weo pbaiy R raoHer Dsseh 6108 fetres
[0133] R‘eaaggfég%&?éf L fo(\aﬂgléﬁa{ﬂé’d Miipg&y 854/62RiRERiI 26 R BhBINonTrYRR I uRYesRR knETEr ase

chain r tion (PCR) reconbi ned randomy 1 n phage |ibraries, which can
t hen be fesnulet@darfdder raditdes edsolyitivdi Figr axampés tlessudestentithedbd preMihhiretheet al .,

Ann. Rev. | nol ., 12: 433-455 ( 4). Libraries.from i i,zed sources
o ovi e TR o ey’ LT Phe Rt Aoy e R eRat O A A 45 r enen
of qoONsty Lt ifRdeh 180U D BONPS-abOhitt BT RabH ¥6th ¥bohtIEONB ity £oduePBEYN bf 8RR 0.08%;
cloned to provide a single source of human anti bodies to a w de range of

non- sel fto aheutd).&xo.s bl dertam ¢rgleassments.Hbeisuréasiant wranercrinitonhfoamuatédciniabed by
Giffiths et.a NBO J o, (25- 734 993).. .. Fi-nal lv. naive |ibraries can
2l so be e 80 4R aRy B st Rl Wk P BBt ol GBEREHES rom
st em celdusfactamd usi ng PCR primers containing random sequence to encode 10

t he hi ghl}é vari abl e CDR3 regions and to acconplish rearrangenent in vitro
as descrlPbEH by HJBGERBEEAdIRKAL rhiosnulation geptaingths)above sdentihghagests (€.2992) .

[ 0134] | - [ ' il AL : j ' tj.body
Fr agrontSipod e bINETBROLIER Sl TR PREOST b 3t R PhaRVAY DS
can be dicapylaj@iobphaiohgherasbhichiofobutanabaeiiichzethoniwdai Chinddodrd eMbodiarsat,ns

are connected on the sa 5, po eptjde chain b fl exible pol ypeptide
spacer, THCTEEVG gwrheagﬁu%%ﬁ %M@{r@#é‘&@:paﬁ}@m{x Vg OppaltethBor
(1991), BhitiaSsciBAniILAHTERE SondcRtriCoF RERNGRIE halyDefi ﬁ%%é\% febih lab&nd fohe
other is secreted into the bacterial host cell périplasmwhere assenbly of

a Fab- caatbpurt@leipmefstablycfirom abouti (cH o he eloomt 3 % iQnploayedte othet plarpheguicslly f ace
by di.spl aci ng,sone of the wild type coa roteins,..e, g.,as. described in
F0g0nbdrBDIS Pariery gycibisg nEsiBers $6h o 1558 4%ui06a G giRing iG55y n

gener al ,PHaHRARLGCASRECRNGAAENEoRTsoD AW I ENR0T Mag BB Mchudet en eRtfaim@gidd om

i mmune cells harvested from humans or animals. If a |i braré bi ased in favor

of anti -raptifedbthatthen de npadyessplyedtect the desitsid sberaptsriptianed thed@rmiletiomnt i gen to
generate, an _antli response . spl een |.] ndtor circulating.B cells
other - pe SRAPLIC AR R FPRAR G AR PRAFE R UL o BT Ao F g

const r ucdoh&dtrationgdreplevdiogidrieeltide; additioBd] bafftHBe Ayenge 06-sb I agREMt-cddddny ar y

bi ased in favor of anti-antigen clones is obtalned bisr enerating an

ant iZ2anting/ading dsqopkig peiaad opifci ghglaéige AR thiueh ag EPYIyY: mectal coumdaxes frag-
human i | : i | i L C us
ant body b i ol AF ot Mp LR AL bk DobuER: PG SIHBERE S (6 &
cel | s preoduietiogs. Exvaiplaniphbodicesticapaosptablet dagéss hdhm fgaheariatludn of hunan

ont | boc RLOSHS A9, HLaRSAELE, LR L 2y ioec ogd bl pu SOl 01351 A ona
(SHASEGP), for example, human soluble PH-20 hyaluronidase glycoproteins, such as
30  rHuPH20 (HYLENEX®, Baxter International, Inc.). Certain exemplary sHASEGPs and
methods of use, including rHuPH20, are described in US Patent Publication Nos.
2005/0260186 and 2006/0104968. In one aspect, a sSHASEGP is combined with one or more
additional glycosaminoglycanases such as chondroitinases.
[0114] While the various descriptions of chelators herein often focus on EDTA, it will

35  Dbe appreciated that other metal ion chelators are also encompassed within the invention. Metal
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by using a suitable screening procedure to isolate B cells expressing
anti gen-speci fic nenbrane bound anti body, e.g., by cell separation using
anti gen awvDi2nittog4shr omat ogr aphy or adsorption of cells POT/US2010/061347

fl uorochrone-l.abel ed tigen fol |l owed. by, flow activated cell. sortin
(FACS) . OBt e s A Bpestr Begienpbur b ot i B GEry: Tk ie o
spl een aghit&l @REiAspoB Rt dx§latss, BDTAr (cMBlecdibminctiiradfdtiznidii) ZBGTAqBMKIcne
provides a better representation of the possible antibody repertoire, and
al so pergiyeod-bispeeteamaioctiot oA Y. NaN Mrfeiransaye aqidh A Gﬁsﬁﬂi@}n&mlcaﬁidm

( human ) ‘ oi. . . i . ‘ Caeni b F

| brari DR C SRR AR SR B B AT T BRIl SR DB fig BTeA |
ar e Bar Vdetlgdenfetraimihdensabjtecicid) )AProbedenlminddedcetiaadids MGEAdi ng

unr earranged ant.i body gene seg ts. The imune cells of. interest can be
obt ai nedwfyﬁflacwﬁﬂéﬂg agl)- & %&&@a@@ SEMCSTORILRCI RN CRBREES rat

| agonor idspHonRicl/BRospfidilt BEd ch&kioR€. Pporcine, bovine, equine, and avian
species, etc. [0138] Nucl eic acid encodi ng anti body vari abl e gene segnents

(i ncl udi[fglH and Nic foOsegnenbsyinanay slecantiedore tanthe peedih 8s éccksnarefoest
O s S e SR e
|y mipoc \oe adv @il Pxvestt B dIRrIBERS BolCdkahipld, detd 188 aktfddy ivhdth VBGH R Bay

mat ching the 5 "and 3' ends of rearranged VH and VL genes as described in
O | andi bstcogibinedpyigranatkarlagenidad., a Shémothegpguticggena @8BagBEPplasngegent.tandr eby
maki ng dai Ler se V gene repertoires for expression. 15 The V genes can be
arrplifieél1 from cDNA and genomic DNA, with back prinmers at the 5° end of the

exon enqodiglg t he TwtforreulMicierabs ussidiof r vies ddminidrekisn Besed byksteRienThides
J-segnent as described in Ol andi et aI..%ﬁ(l1989) and in Ward et al., Nature,
341: 544°c8lily aceagpyshedibyditsstionsthroughsterife filifation wambranas. PHRE to- gF folePdng an

al sqzbe ] exon as described in Jones et al., Biotechnol.,
9: 3389&%8%%11 fglﬁl%fokrgraf\/%gélé prinmers within the constant region as
20descri bed i Aasinisyragdn af the FBroclatiddat | . Acad. Sci. (USA), 86: 5728-5732
(1989). Xi m conpl enent arity, degeneracy can be jncorporated in the
primers iy escri e fpmﬁaﬁl%a@ad&%grﬁteﬁ?%w #l i83eqd of téq_atragn.t Wlﬁ“@gg). In
certain arbody, BRI Ebly!d Ry iU ¢GHaS Y kdGv T BXHEHE 8HcPYs HEARGORCR priners
targeted to €ach V-géne famly in order to anplify all available VH and VL

ar r angemgntisisipatesesta ohustdrdyi contumeus el flision oV @iagpeaiod of seegpbeintemyscs,

d i bed i th t hod 25o0f. t | . J. Mot. Biol., 222: 1-597
(3o, il TR fRpiabh SiaGhafs okt Rl Rielyiou TiueitficoRas.
21 44915r84RBidal 99 Hhalakieh réilt@NIMEnOémbdiEmaniDihiefbmel 2 ik REMIBXHE SSthen

vectors, rare restriction sites can be introduced within the PCR prinmer as
a tag atmyn@akbyinggvenese pdmwdstiafony Ferdich purpgbes, thedagyulatim gy baineséad PCR
anplification wth . . priner SCri in c n | ., Nature,
355 soantsel vHably P e duR R B R JE NG B Rk Be BT A sbr Bgea
genes caidnbigis@esd ty etk mbmiial b sicatindogedamisiegaiat s. Most of the hunman

VH %esne @g&r}ents have been cl oned and seq[uenced (reported in Tonlinson et
al . ~°J. )

. Bi ol .Thezppropypts.dpsgrc ({9gmpyutcaihyeifpsppeemevipot teantibofupdida
al 1 the SRS RSl o7 Ptk & P e TR S A O I By RSB
di ver se wikttigenie aneipedy Gi adesnidteras fohpleCitpriomdresapento punpgsdsi3previopsthefapy,
diverse tﬁee IC)]alf!clee?lgse cl?nqgal lhles?ogrgr gnc? ?esgoenss% rté t eedanitigocffy? the type of antibody used, and the

discretion of the attending physician. The antibody is suitably administered to the patient at
30  one time or over a series of treatments and may be administered to the patient at any time from
diagnosis onwards. The antibody may be administered as the sole treatment or in conjunction
with other drugs or therapies useful in treating the condition in question.
[0119] As a general proposition, the therapeutically effective amount of the antibody
administered will be in the range of about 0.1 to about 50 mg/kg of patent body weight whether
35 by one or more administrations, with the typical range of antibody used being about 0.3 to
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WO 2011/ 084750PCT/ US2010/ 061347 Hoogenboom and Wnter, J. Mt. Biol., 227:
381-388 (1992). VH repertoires can also be nade wth all the sequence
dlverS|thDaouﬂBdBDn a long H3 loop of a single | ength asTdssawiobsd? i n

Bar bas e 9: 44 1992 Hdman Vic
ond vk <ugfn oEiueehBiny atSi0s Sibouc kb P ES B b RTREe  ane
Wnter, HeMveved, othdiusupl regifidads mi4b6 udddtll If &%éiﬁBod@rﬁéntQﬂh@ ab@gusisds b affdk e
synthetlc Ilght chain repertoires. Synthetic V gene repertoires, based on a

range of VEAF antibody thajligad migierpdathddsrR Pt AS Or 490 mggneyde 2ahtar Bouieks of
d ty. < Foj | f

cons der il RUAhEBLIL AbuERST L, o POk 0V 00, Q0B L 6 o o4 9506,

accondi rithetdost hﬁymsetahmdﬁsteffedlabagﬁﬂgm anas Miithipér dosds (el\g)t2 o ddbses), &vA:as

381-388 (19 0140 t0| res of antjbody fragnents can. be

const r ud é@mﬁ? Eéﬁﬁ‘{oﬁf%bl’% SAACFARY 1SF@ LVW@B‘é‘?rﬁ‘g%?’é%n‘teBH%‘E%ié?C%PHu%ver al
ways. Each repefi¥oli6 praardienCr €ated in different vectors, and the vectors
reconbined in vitro, égﬂ as described in Hogrefe et al., Gene, 128:
119-126 (1993), or(l)lAmtvgeudi’rd:pﬁrammbl nat or| aI infection, e.g., the | oxP
system i bed i t er house Aci 265-

oS qgpaf! Do L Srouse. £l oLy uhuh e Rl Y PSR R
of Hab fdaﬁ%m@éosastlﬁlngmg@rg%r bR rdtinBlahtiBetis. PRI sHicADran¥RASIeEL 1LY skeh 480! |
transformation efficienc Narve VH and VL repertoires are cloned

separ at gP§eptashdtagntentseof) gém dhepirachidulat damain nf 8 r@epﬂqa)g@n\bé epestas tiihe two
libraries_are th conbi a nf ection e qQnt a

bact or | ST R LT BB 0 R Ep s FSRRER RSN B! b ary
si ze is ihinfidogeh. Gkl cHis dah®cAufver fréth aGrblrsl spﬁﬁswg daabautkll 11039 o2 heRes) .
Bot h 20 vect ors contain in_vivo reconbination signals so that the VH and VL
genes arc!ly sdishoiane Beartanstorara gy éew@&ma@bwclémaueért@ CERICHABK HarengmRignphage

o T M RO Sl LA, et =

r epert oithes imghe &0 cl oned sequentially into the sane vector, e.g. as
descri bed in Barbas al Agad. Sci. USA, 88: 7978-7982
(1991), or 25asse?§b‘? §8 ?IB@é’tt‘E8$y'W[\%C¥e@H Sthen cloned, e.g. as described
in dackgomjet al Pol@%d&ﬁ thlb%@?es a%@\ﬁef%%ﬁ)lff 198Win aE %l@@}sﬁﬂplp‘fe SARu@h&Risbe

used to joi n VH and encodi ng a fl exibl'e peptide spacer to
form si r(gct)eorohmmrlk‘ane@ls(@rﬂumjecmsrqf therrekvaitranyigen andotnheljuviaetc H]tnnq;ube; useful cel |
PCR ,ass i, ,use i ne V enes Wit hi cytes by PCR
o Dhordoepiei aiebiesil sS08R BrnthlatBacs R aRetia Bufl 1t RAE  on of ar
Nucl . ACih%&’&Beé g, kéfhiol BBRpetIBRbciHI 2brunt AbdAInT BeviaBkhRedbegipopduced by
naive libraries (either natural or synthetic) can be of noderate affinity
(Kd1 of sapersn tmpsintishibiqr wnz)galmﬁtncaﬂmalm tig/mrﬁéztzmgaﬂgm@nqu&ﬁaraplgo be mi ni cked
invitraq StrugGt| nd Lib i€s as
descri betaalﬂgl @@nbe Z(%lﬁ SPR%H%CI?T@]@%%S'[S Onj 81::{11120)(;8 CY&@IX@ I‘GtSI({u%%}hﬁcan be

I nt rodUQ@dr@:tysuoaﬁﬂmmel (fhryudh [§sipy res&iulag) glmt@aldelgaa;r@nanmnmmﬁda:s 80(01gpor t ed
in Leun%et al ., Technique, 1: 11-15 1989)) in the nethod of WO

201 2P08 4y BoSCHRusPFLoRoee R 2r¢-difflerss 2yl @oups. 3. Mot. Biol ., 226: 889-896

(1992) t he r 89:

3576. 350" %@992) %gﬁ?ﬁ ag%g%ﬁmﬁ# ??ajni"sit ;t}Br?glP ?{;'?%Wnég&‘#cbccﬁgﬁgra&?f%d by
random ydenisrbtixteis g oronﬁnmng noog. ;el 0ORsor epgof theipngeR@R canjupatp (foreatbits ar mydeng
random sequence s t he f interest, in selected. indvidual Fv
clonos ARPECRILY V?ﬁ@g 8 W@ﬁ%&gﬁ Pomplstadpghkand %C%@%%afuflaﬁm i shed 14
Mar ch 1%8@&@%&1% hidREkiBlrREN @hel REnth NAMGHE GnifAlAHE BESK&! With /5 to 1/10 the

conpl ementarity ‘determning region of an inmmunoglobulin light chain to

credle ariginl ampuigfof Iplegthde ermnrmggt@ ne§reuad etchmple@f a‘demam/by aheneactsi s t o

reconbi ne. the VH ins th repertoi

0f ooy urgier e Sek s i M PRRAE 4% PE A e B S <
and scr egparft®odiigheAniafalld 4t b¥odtéd SN eicHiter HleRess. Pfcfehpl gnthé(ahﬁﬁehlﬂ bddsttd as
described in Marks et al., Biotechnol., 10: 779-783 (19 Thi's techni que

al | ows t'idh Peganisgitef g S&W@labbﬁfmebu%ﬁ%ﬂmﬂt@ﬁlﬁ@whfqu@@mf?@ apdfor thypegnd ti es
of abOUtdlingregt %ﬁthtll&?g reagent. Conjugates also can be made in recombinant cell culture as
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[0143] Screening of the libraries can be acconplished by various techni ques
known in the art. For exanple, antigen can be used to coat the wells of
adsor pt i omopbatmss7soexpr essed on 15host cells affixed toPaddse@vioors4pl at es
or used ilrnt;elcnefl li B! tlion% 126 at%nonej ulgt%tsecqla%oalbi %}rei srﬁitfa [ ucg(? %ouern%al\ll\éettﬂe

strept ai'di n-c%g{le'dA %éag%,gor Bigsd P ar?y SURET  WET HO™T Or panni ng phage
di spl ay ilinhim@rregsnsd 0144] The phage library sanples are contacted with

i mmobi li zed anti gen under conditions suitable for binding at | east a
porti on [8123lhe phagengsienal anttbedigs of theHavanden caphe madeNsrgie hybridemma

condi ti i j [erall th t u t ke, ar

sel ecte %tgo%ﬁﬁ%lt gggﬁﬂyesl 58?@%?’ C?:lbn P%%?r?g f%ﬂgép a%ngsﬁﬂgel}ndgg rgdeth he 'éﬁli id
phasé arkonmasdned, Hyididohen 14t 258-D§0 QO0A), Harlgw awl désthddnedAilnbBandhas et

al., Proc. tl. ad. Sci USA, 88: 7978-798 91), or by alkali, e.g. as
descr i bé\é{a'fmwgp_leﬁic ngﬁa}r%?@ahemtoryé?rasz %nc_g%_gzlgé 1@@@6{&@%%%5}4 by
ant | gen GORRE iRRhofeund PCR PRORAOHLSSGA | @ Rrts . arydigaRqagpet | Lion
met hod of C ackson 2bet al., Natdre, 352: 624-628 (1991). Phages can be

enr i ched\ia@ddi MyORyifel, A6{N265-208 RU6) mgadiings hgedreumanhybivkloeay.e Additiosal

i ched b M i n bacterial,  cult ted to furth
Founds. JPOBSRaae T hIor AT THe RERRTEr BnEy oY eNBo T B B et E ot
factior s, ofiniodnRichdnlte dakelt oS atfbodics $1061 RUrRBnAWell Mg cyalhin g hy@ifbnphet her
mul tiple antlbog%ﬁfra ments on a single phage can 30si mul t aneously engage

I
Wi th antiegealogat fibodishnoloen i dewribiréovolmersmnd Brewiias Haibawal bi nding
affinitigs) can, be Ad e qf ort hes, .. t.1 val ent..phage.
di spl ay Iglrslgp fi 8(10%’0%0?%)?1%%%@&9 @é)oaflaa\floﬁ%eé%a%%riﬁ%agﬁ%egl P ee{}éoea.% afﬁé: l'l%'é% n

densi ty m@brigihyl stdOlihicaEBhdrivaeciibage7t3)nesgh (pods)i val ent interactions, but
favors rebinding of phage that has dissociated. The sel ection of antibodies

with sl di#tlssoci dtor garigyssksrdybriderma rsBMapesn ticngSaldsS H06(2$F4bdMS be 35

pronat e d ) j y,ped in
R e Sy S P e et SR A )
and i n W 2201052Q9; anldJ 8. PawNoaar 0 1¥gt9Qemdi7t y53¢i07amin gempésy gagaodal fied i n
Marks et al., Biotechnol., 10: 779-783 992). [0146]1¢t i sible to
sel ect BEPHEEH BRAARSC™S P‘Ftﬁ’(?é}eéé‘%‘g th lfsfbé_ Bie rihoc S@]waeiagt%%wi} one
af fi ni tigsddtatntdi fbele ot g abdropfiRt hBRdngRa; sddRWSY BhmsicRRIRIMIME &S doon of a
sel ected anti body 5(e.g. as perforned in sone affinity maturation
t echni quedisit lyrsphacleek yhat pragiugeor drs eaptablenefiprodngiregansibodmos thabivitispegifically

ew.w t Wth limtin en re high

a2 vopiihiaghe bENFA b e fpEred it Adipofisdre ey nal HeritspRy
nut ant s, suBAAGRBUS RB) HeintrAsBSRH(IM ihRcONRRIT Polychidd GtREiABAI@Esa DUt Wi Th
the biotinylated antigen at a concentration of Tower nolarity than the
target rfigarenhtheraeiftand @ ndivapt, sush aamongphospirrel hpigi\ BYIPLKireRelesiendi ng
dicrynomycolate (TDM) (Ribi Immunochem. Research, Inc., Hamilton, MT). A polypeptide
of the invention (e.g., antigen) or a fragment thereof may be prepared using methods well
25  known in the art, such as recombinant methods, some of which are further described herein.
Serum from immunized animals is assayed for anti-antigen antibodies, and booster
immunizations are optionally administered. Lymphocytes from animals producing anti-antigen
antibodies are isolated. Alternatively, lymphocytes may be immunized in vitro.
[0125] Lymphocytes are then fused with myeloma cells using a suitable fusing agent,
30  such as polyethylene glycol, to form a hybridoma cell. See, e.g., Goding, Monoclonal
Antibodies: Principles and Practice, pp.59-103 (Academic Press, 1986). Myeloma cells may
be used that fuse efficiently, support stable high-level production of antibody by the selected
antibody-producing cells, and are sensitive to a medium such as HAT medium. Exemplary

myeloma cells include, but are not limited to, murine myeloma lines, such as those derived

35 from MOPC-21 and MPC-11 mouse tumors available from the Salk Institute Cell Distribution
43



10 phages can then be captured by streptavidin-coated paramagneti c beads.
Such "equilibriumcapture” allows the anti bodies to be sel ected according
to their wbf2onvass=e of binding, with sensitivity that pecwiusgowseisati on of
mut ant ones.wth as~lidtle t wos4 al d-hi,g finity from a great
excoss SrasibDRaBreiima usR, WS XD AR RS SLAUR MM R hages
bound t cAAmesein Typeltastreaslatisn, Iekiar] PMadaiedUsa. disedn il ¢laine ad nidase-basi s
of dissociation kinetics. 15[0147]Anti-antigen clones may be sel ected based
on act i viunan heieremayelama celkpern atemiaye bepredesatias fos Hicprreductien ohhwmamnt i gen
ant i bodi s, defiat Rl (kbHoBYr Fkliort 1383081 HoBll Y GXRE 655 ARIPEALPT DI nd
to free floating antigen or antigen attached to other cellul’ar structures.
Fv clonesutibotly BsplvadomGedhoigacnddpplicadors, gerd 1a6d (NMadeld3ckkarn e, Nek &wirled by
(1) isolﬁging anti-antigen clones froma phage library as described above,
and opti §$Dly anplifying the isolated 20 popul ati on of phage clones by
growi ng gpadjhe poprﬂgqg/rbﬁaoma cBISHLE ARb bl EtdlanlRfun [P sifGbRChIRE

antigen and a secon otel n agal ns i ch bl ocki ng "and non- bl ocki ng

acti vi t ynediespegt bveldym thsit degiingdne ¢i3pomdsbstimions thahmhént the geowthgen phage

ol ut e anyryinmeLtheutiiredrastilaed b SIS 4 R pEr iR it Bsinied FoeRer R dhnt s
whi gly ovged @B eRFynd I@yp%ﬁ_é*{{tﬁﬁe\gh&ﬂl?é PRosBhéteiodgl ek fi4te SHG‘PRTO& HPRT S @ond

25protein; and (5) eluting the clones which remain adsorbed follow ng step
(4). Optdubnes hediuml fonids hybtidorpdseypiesliy will bcldk hregxaothinst, swkionterivs apkrti es

be f he i.ched i h I i d | bed
can Do NGAIGT AP FRSop HEBSTIRs RS EhBEAER S R L,

herei n on ng

ant i bodipasfeiblRa@am-ftspytaidoma @ll@nRsrcGhcthbd drdedltd efucs ugceddininyall sol at ed
and sequenced using conventional procedures (e.g. 30 by using .

ol i gonucdcBEed sraumysiphrssichd BpyAe seri. apdsseibedafarexamplei MEveR«! weakigndnt

lig chgi i 118RS Rf »hdrterest from hybri dona or phage DNA

t errg?at gb&%@gééag%%@gelg,@sltoﬁee \ can be placed into expression vectors,
whi ch ar[@12’Hen t r adisgopeptidtsianta s impehing soedittiagy &f hyheldomaelell sultsicshi@n

ot her i SEBTSHI B R EGIodBT e et b Festiran (s Y Mohosie eligne

desir ed JRRO&I QNtate AR biRAGRS] With L&A %QMCMr(Elaﬁﬂét seFifk | RparREut ew
articles on reconbinant expression in W) 2011/ 084750PCT/ US2010/ 061347

bact er i grofinerivbddyrotsnt bylirokyz@blfracnarisuael Bloptose nedy lad signiGoantly s@ppmassed i n

I ol .., 5:.256 (1993). and Pl.uckt | munol.. Reys, .130:.151 (.1992).

O 487 Did SHUBRF ndaated tamshageeia e Y Aftne Y By RS BRSNS
known DNAceouemtasolensading chbfayitaediai n and/ or |ight chain constant

regi ons the approprrate 5 DNA sequences can be obtai ned from Kabat et

9 Ot DBl o 1 orGh Biromedite ool 17 Hom DA AL i Eas? At o;
| i ght hai ]t AN | . t i f i-sot
coobe” b Rrigh b Hohbelfif ARRSSHLAN A ] anCRRBORNSS S H AR iRl iRE" VP

const antspe@@tionst manstidiadhntiodits pasiticanby hegidons @innhe belicaimaddbyom any
human or, ani mal species. An Fv clone derived fromthe variabl e domai n DNA
of GRe dRIMAICPISSIRLIASOHRMHNY ‘¥ BIndigerys ikl as radioimmunoassay (RIA) or

enzyme-linked immunoadsorbent assay (ELISA). The binding affinity of the monoclonal
antibody can be determined, for example, by Scatchard analysis. See, e.g., Munson et al.,
Anal. Biochem., 107:220 (1980).
[0129] After hybridoma cells are identified that produce antibodies of the desired

30  specificity, affinity, and/or activity, the clones may be subcloned by limiting dilution
procedures and grown by standard methods. See, e.g., Goding, supra. Suitable culture media
for this purpose include, for example, D-MEM or RPMI-1640 medium. In addition,
hybridoma cells may be grown in vivo as ascites tumors in an animal. Monoclonal antibodies
secreted by the subclones are suitably separated from the culture medium, ascites fluid, or

35  serum by conventional immunoglobulin purification procedures such as, for example, protein
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10 fused to constant regi on DNA of another animal species to form coding
sequence(s) for "hybrid," full |ength heavy chain and/or light chain is
i ncl uded wo 2bh@8disshi niti on of "chineric" and "hybrid" amCirhisdyioasiused
her ei n. ertai nbqadi nent,s, an FI T clone derived from hu ari abl e
o 15 Ao e BT For et EEcr ool St et ahelfs) °f or
ful |- orchpahitb@laphye NQGhdiploustite e asotatRndfProtbing fonCiairidsmaLollOb2AeidNed in
encodi n anti-antigen anti body derived froma hybridoma of the invention

can al sd/pe0tmHil2éand bS.Baadin- 6,919y 36udde imathqdigclupes using muumalfalheach or

sequences bt Rln R BRRELAR (BRI wh AR Pl ST L O RMRC ™ e
Mor r bsorsobten@lin theRiwéon péatdss. Acad. Sci. USA, 81: 6851-6855 (1984)). DNA
encodi ng a hybridoma- or Fv clone-derived aptibody or fragnent 20 can be
further nodified baﬁl%oxéqf@ﬁffgbfi%isﬁ¥%ﬁln8g”?tﬁ%é% rmunogl obul'i n codi ng
sequencgoidy or p@&hﬂﬂhﬁ%%?ﬂﬁﬂﬁhﬁﬁoﬁ%&yﬁgﬁﬁgi§%u|g@@&ﬁbﬂﬁ%@ﬁgﬁﬁﬁHééﬁ}

pol ypeptide.” I n this manner, I meric” r anti bodi es are prepared
t hat hawercehéorinhtodigs ek ¢hd desired/aaivity loe agtivigdso dor oxanmylbrd dwrety of methods

cl one-derived antjbodi.es of t.he jnvention. (i.v) Hunani.zed Hu

At bod 1768 S8y Dby 98, GO R BN B RIS R RO AB At AT BB es are
knowp i mintiB&diad possEsoing eXAdmlred bdHathbiagREs@Rt 1S90k RIS @RaIcQériv¥ar € am no
acid residues introduced into it froma source which is non-hunman. These

non- hurregeneially en Hedpgbnbegn gtiels inatethofls rMeketdar Biplagy 148 -3 hfdBricncesl.ddes,
whi ch are tvpjcal t ak n"i rt" vari abl.e domai n. ..Hupani zati on
o Do JuhdPPER. Yol R ST B caRY bne ¥RIHoBR: St LundBRERDBE AL D0

30( Jonesintestis.throbiglt theise 3P4 pBad-abBbodylIgE ey, as Reaeido@LES ctal., 1. Nalt Bict,
332: 323- 327 (1982%' Ver hoeyen et al., Science, 239:1534-1536 (1988)), by
substitd?p%@a$%ﬂ 31“%&%& or CDR sequences for the correspondi ng sequences

of hu nti bo - ' : " ' y ' | Chi-neric
ant i Bodi B U s - AP FER. Sk angiodl ONTIRL SR e A RRa R ALE ERHED
i ntact homamivgphapiteat dospiaynyahiass fregmergubtdntibad e darinpld tegiodSE oy fuesptondi ng
sequence froma non-h n spe 6Hprac({]ice nggp nized a tibodieﬁ are

ies. In
WO 201 1/84e Sbepitis oy @feaﬁsil rarigs AECA1np o o5HRELaR Y ARRINSHNE one

CDR 1 esi flyesi f#ideROBRING ¥xRaTR IR ﬁggﬁl&%&g%@ of YR tHHRAd D od B LHGR T rom
anal ogous sitesin rodent antibodi es. [0152] The choi ce of human vari abl e

domai ns,adsarbid to thentaged and dlwys, scpayatiod fiesedic innnfpeidimgyclohe ih thralthirayd The

antijhodi.es.is very inportant .to reduce antjigenicity. According.to the so-

ScaiPed g cipRrark AR sie foSube elida”BH R Be b sESRI R RAPrA" T oden

ant i bodycytks S£4RRREAIRBFIISEIUGNE LAY bf tBe bt oFkhdiROMIioAWARBe obtained by

vari abl e-donai n squences. The human sequence which is closest to that of
a

t he rodelssighingarfaiable eefigcadcwsningerongees to pelpevier the ple dene afieteresirani zed
anti bod Si e TN B nol ... 151: 22 1 X t hi I . Mot .
Biol . 10Ny BRe horBlysriokofTHIHean fihoredlong bEEe Y Ghh RafloB e aldsrvcs

f rom t hesl@rRnEemnstest 4 staple oestat rafidn (Reyesuaidck desdtibsd of Kabapard/i,cul ar
subgroup_ of |ight or heavy chains. The sane franmework nmay be used for

b

sevePal WHHEEEetlIRtaRY Zeananlogsebinsg ey caifthdiditaen, Iaﬂrl.H,P iggtion\Hr$242acad

Sci . Usqknﬁg'ggﬁﬁéﬁ%g,%%h_ﬁggsta et al., J. I'mmol., 151: 2623 (1993)).
urt ri

[0153] It 1s ortant that antibodies be humanized with retention
of high[ai3ld]nity flaretthie carbodgemtsardd antipar-bindingrdolniaen bf ol agibody ispfoopeat ti es.
To achi eyve thi519?$| : . . .

from two vartable (V) regions of about 110 amino acids, one each from the light (VL) and

heavy (VH) chains, that both present three hypervariable loops (HVRs) or complementarity-

30  determining regions (CDRs). Variable domains can be displayed functionally on phage, either

as single-chain Fv (scFv) fragments, in which VH and VL are covalently linked through a

short, flexible peptide, or as Fab fragments, in which they are each fused to a constant domain

and interact non-covalently, as described in Winter ef al., Ann. Rev. Immunol., 12: 433-455

(1994). As used herein, scFv encoding phage clones and Fab encoding phage clones are

35  collectively referred to as "Fv phage clones" or "Fv clones."”
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15 according to one enbodi nent of the nethod, hunmani zed anti bodi es are
prepared by a process of analysis of the parental sequences and various
concept uawohanensissed products u3| ng t hree-di nensi onal mpdelus2@ib/o613a7

I h h di bul d
parentalgot) Nl oSSR S TSR STRISH N PR b e

Conput erretidg (POR) @ﬂicﬁreambina@ kg dohilE fh pﬂag@ Hbragits vaiich chinapéele RaahadFe
t hree-di nensi onal 20confornational structures of selected candi date

i mmnogwaﬁem hindwgirdones s dessaipeccin; Wintesre! pheden. dies gdrayaropeldiidsd- 4éﬁé1%?§|)s of
the lik f. f e

 munogl SuT £ e RSO BHES piolide M MR B0 & 1o WIEERAREER Mmoo
abi | isty thé retqhﬁeman[td]fdajhﬁrulcﬁmgmﬁgidobmlsl Altbmabwsigl tht aalamep@ﬁmre bem lbdnlsmﬂay

FR resi dues (Sm be sel ect efl and copbined fromthe reci pl% ort
sequence8 PEY {hibtinglRao s P BYMahtielrs ihdMatangselinon-ss 58§e ncr eased
af fini tyantlgfnstvl?ﬁlotu@ﬁl%efmrﬁﬂﬁlk&ﬁﬁ(aé) gsdrﬁ’)eég MBS ok 1 %‘%\%baj 121’}‘% 734
hypervari abl e region Tesidues are directly and nost 'substantially invol ved
in infl L(é?&ﬁ)ﬂ@lraiﬁb'l lgﬂ&‘ﬂe lhivrademgm aﬂ@M&dﬁrﬂanthamalllydm aaning thehmrdapaegdd ¥n can

be construct ed ni n r| abl e d nmai n _sequence sé sel egt ed
from hurfgh¢ 8%%1? B’ ‘%&f}‘sﬂl} PESH ‘EOPi‘ RBEAN TR IRENE fARCC4B nai n

sequenceans highsy @@ﬁsreldmﬂs @ég@&@ an@td 850 1y1e{aérraﬁlgkﬁﬁeerﬂt a6 a9 aadcriB& by
anti bodi es of 'the i nvention can be nade bilgthe ybri doma net hod. Human

myel oma BengenbeoseamdiWantch t dobljel .ddd: T-38Y (1A8). for t he pr oductl on of
human onal antibodie ave.b scri bed, Kozbor J.
6?%@3 30 ﬂ} csl%blg 2511 gl {S, e éltlen(ta’ us p'h e 18 c{ to cf( %rr%) %I%lgy .

| mmunol . eur hocPonal $roducti on
Techni quegnane HpMkios 8 th@nﬁmop@at pibt&3 pm/a'rrn@hnt%lay Efagmbkits can DEWsYlaydd as
1987); and Boerner et al nrunol 147: 86 (1991). WO

2011/ oszﬁmb@éwrué‘z érfememgwlpmw] and Y d%@@ﬁ BleesonBegseche s senansgeni ¢
ol 3y o sfypid U bt DA RIS ARARCsp 20 IHIARLY Ml PEROUEARO &

i mmu nog | &bl 223: H8 BAUCE19OM), oFay Faxfazgmhents, iir whaﬁ olneehaldeﬁﬁlsecbmcblﬂhad tliche

honnzygous del etion of the antibody heavy- oi njng r on (J gene in
chi mer i ©BFAS HEFGied nfpet theBpcifital ol oK TeE le eﬁe%% LléftOé eF??h.oamrs irpf

endogenqys capt wRRAY cIRAUEIJIBRd oﬁrtﬁé‘ﬁﬁa%é s@ffadelty cﬁéﬂf@c“n ﬂn‘i@ J)ﬂ tﬁ@wﬂd typ

i mmunogl obulin gene array i1 n'such germline nutant mce wll result |n t he
pr oduct icoat mbtemsnes. ardes@dndesfﬁopg@nbanmegeh Bind] d@dgBes. S@e413§ -4137 (1991).

J k t | P Nat | 90: 2 Jak t t
PRRRBPT 52! JeSTual Bldyis pERBen SRl At Roay Serf kol AR R b SRR &2 55
( 1993) igelioueNOBaY cstdd Rdm hiVaHaks 6r 32aR5S { HOAR) biadkQ[if 166} Gengi- ghiph! i ng

can al so be used to derive human anti bodi es from non-human, e.g. rodent,
ant i bodidenes whigseed, flee sbirehisammundepy Vithsandigai FQagen&faW #il antbedg response, and
specifici o th I n n rdl hi s met hod,
whi ch i spgeggeﬂ(i:aalnld/gcf&a {Hcl)% it Ottﬁg]{?e éfﬁ,}a!alﬁtgﬁer @%IES %I ght chain

vari abl eeccﬁ@rddrfoﬂﬁbrarymsﬁﬂmn armbnéoﬁﬁyodlmagm mlm@btaﬂmbwg} glaye phagentdi spl ay
t echni ques as described herein is replaced with a repertoire of 15 human V

domePn JE@y biased i faner of nEmntigen gJancstis ABRISH P LCRHAIY HudRhaEgsn Anekody or

Fab chi 1,06 I uman
chai n/ hl:fg mfg) ﬁ%%lgﬁ%]aﬁg%n%e}?wg Cglggf&%or tO%mﬁLﬁ%ﬂnlﬂ%ﬁ%ﬁgén%ﬁﬂ gﬁgl n Jgr es the
anti gen lbskiel @ Ginstideal dﬂz@dgeng@chnubmty preduatan syt mahahatteaspgﬂdmngummnohu man

chain in.the. pri e display c¢clone, i.e. the epitope gover

(i npri nt&YesthE t%ﬁ?ﬁeﬁ%gwﬁgflﬁahﬂﬁlﬁ%ﬁn%% agaipLhAgHECyy gq@sra%%eégwrg 20
repeat edm'tlﬂod)f ?r%ﬁuélﬁg Eﬁlﬁ)ég@ﬁl% hiR€is REBHYMGINEN- human chain, a human ,
anti body is obtained (see PCT WD 93/06213 published April 1, 1993). Unlike
t r adit i dA&I6]humanixddifigrl efirichorenh forentiantighoghdsclpgll @DJRllgmmStqan §¢ obtained

techni qye provides co di whi ch have no ER or CDR
ot Gua R SR E AR moct i A RP bhod CeSenii B2 2B e FRAE, Doy

f r agmentfeiB¥in®Bo@RINGEBS &L ey, Uy RUiskhLaaIn MR hitigs 6ffind§ cBREYASIrhShy or

di gestion, or by reconbinant techniques. In certain circunstances there are

advant agﬂégor@flomgf oRds émﬂuwalgmﬂwdgb@% antigen folbrwedtharflaprestevaiadi deHoaiteg.  The
smal | er of the fragnents allows for rapid clearance, and may lead to
|rrproveo( accgss to solid tunors. For a review of certain anti body
fragnents, see Hudson et al. (2003) Nat. Med. 9:129-134.
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30[ 0158] vari ous techni ques have been devel oped for the production of
anti body fragnents. Traditionally, these fragnents were derived via
pr ot eol ytwo 2diigsstsoon of intact antibodies (see e g , mrfmmmloenml

Jour nal i oche h th 99 and

Br ennan @35 , Sglgr%aetlveg'zgé% ﬁ@@%ﬁn)cwﬁ 5 /\%r ﬂ r[g%L f2(%rislméan now
be produsedmiihized dbyoryoviesantitRardprdieshticiedt the pEs%lble Eﬁ:ﬁb@ﬂgﬂ ré&efvirgrindbody
fragrrents can 35all be expressed in and secreted fromE. coli, thus

al | owi ngr'1 &Ori@rma& theecopstaetion phan aftibody brasgusippamoanimeRdmEBPCT NUSIOTEND61347
amount s r he

ant i body %%gl%ﬁl EIE g@r@g@&%%@ﬂég&gﬁ 55\}@’%%3?%%0 ﬁlﬁ% lblsgtltg%&ﬁ)gﬁ&%r%%nent S
can be dJohﬁ;cchtlyn reeanedisede hawmtéd fromlthe aubgleat ktemocailelnxaclemm[dscént@mﬂg)r m
F(ab')2 fragnmen rter et al o/ Technol. o 10: 163- 16 1992)

Accor di "¢ 2t rr&ga Ody BENSACHMCIp a@“; W@P&@ﬁ%ﬁ@%ll&%‘fﬁﬁw@n bs Bg@g@& fmﬁg actly
from 5regg df%?ifmaﬁ%ﬁp 1é‘sekdch%§|hhh'1%ﬁ m&@R, APdade oﬁ-r?d?}é RSB Edfink nCr eased
in vivo half-1ife cohprising salvage receptor bindiAg epriope resrdues are
descr i bawréine, boBineRaquineNand &/1869c046,.ctx her t echni ques for the production

f ti f ts .will ent t Ki || d tit
cer ta n 1BhEl mancaidein asiePediE Tubay il eitkionened Faghie S(Tea L see
VO 93/ 1638@entY) ave ré%@bereﬁ\l@t%m eedlls &Qﬂber@f‘%cﬁan%ﬁ?ﬁeﬂ58n tHeVcage I%QIEMlg@ﬂ &H he

only species with 10i ntact conbining sites that are devoid of constant
r egi ons;antdis geneHéyarMythbde@mdt%Aecaﬁ@ﬁ obtiheddyy ipalpigiseganpmic BNAJOTGRAUY i ng
in vivo se vau ote ns_nay .he constr o vield SIO f an
ef t oct o Srafiptule B BB Bl e R KRR BERT Sty Pl s B .,
See Antida@cm/eﬁsgifm@erahg@ VHda,ndBtL I p&fesas HescAb@ . OrThRli and/l, pody Nariageent may

al so be a "linear anti 7y %P as described in U S. Pat. No. 5, 641, 870,
for examst-dUSELdH: i5$3%e%§3 a(r#%%o by MEAKRE dEetig ¥ Espe EPeTteirey fopPypasion; .
(vi )15'\’“'1‘He5@38¢efs cfin ﬁ@%ﬁ@ﬁﬁ&fﬁoﬁl ANHY %&Ebefﬁl'cfljl\(an\Q% B! ﬁm&@\ﬁthg isndjng
specificitie or at ITferent epitopes ere e topes are
usual |y dfnmmnfeﬁleaschmg tlmnnatgleﬁ\sdommd adduoiurdpliectd escheithial thg/Jw:gnhenm aky

20" i th ST Qa0 88 in WAREE &y Refibti i ch Ehpa o BAREL mhiever ™ °°
eNCONPASSLAPINTy M For PEPNEE HaO AR A o/t IALY in BISRERE b ANdBAgiiGs can

be prepared as’f | engt h antrbodr es or antibody fragnents (e.g. F(ab') 2
bi speci flooesaitai. dente@éazol [9688@]9 AT o.cmdfforwamd kiimgrsbivigipe ¢hd ¢omstant ichiodiaes ar e

k th duct .
ant thoarescHe i Satfid o B Rkl 7 Bis A 522 dramBgPBb ot ivimias
chai n-1 i@k léiﬂcﬁitﬁlt?addgénerw}ﬂifaﬁ vehife at‘éﬂ@ifh’% pridyes &4 ddseviiiatin ERBGHS dGilt i es
(MIlstein et al ., Nature, 305:537- 41983)% Because of the random
assor t mehP8Vfor Savne gl dHI’DN Ime%rwn ambodimghts, bramrbverﬁlrnessénmmrzredcbmgmg

d nt I I
(s oS B SAGR B RELERCY Ao TS Rl A0ab [ ERLR AP T, o8 o5,

correct mhg@ums piakdnt i rhe m&umb leyll deneic hyidabhinby, €Y. &Qtelgcmtlﬁ tHearpbiiost eps,
is rather _cunbersone, and the product yields are |ow, Simlar procedures

r o 21 ST OEHS Pirive a) i §325380-147 (4P 4lireer drscabedin the Epgrod st Orum ef
10: 3655- ﬁ?%ckﬂc@?&c)’s Res., 21: 4491-4498 (1993). For cloning of the amplified DNA into

expression vectors, rare restriction sites can be introduced within the PCR primer as a tag at
one end as described in Orlandi et al. (1989), or by further PCR amplification with a tagged
primer as described in Clackson et al., Nature, 352: 624-628 (1991).

30 [0139] Repertoires of synthetically rearranged V genes can be derived in vitro from V
gene segments. Most of the human VH-gene segments have been cloned and sequenced
(reported in Tomlinson et al., J. Mol. Biol., 227: 776-798 (1992)), and mapped (reported in
Matsuda et al., Nature Genet., 3: 88-94 (1993); these cloned segments (including all the major
conformations of the H1 and H2 loop) can be used to generate diverse VH gene repertoires

35  with PCR primers encoding H3 loops of diverse sequence and length as described in
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[0161] According to a different approach, antibody variable domains wth the
desired bi ndi ng specificities (anti body-antigen conbining sites) are
fused to wornnaghsbul i n constant 35 domai n sequences. TireTfusgdoneBref er abl y

is withan i mmunogl Lin Vo-Chaj,g. n .

2011/ 084 Ssst R B e Sa B 2 S T RNV H eSO 65 We i nge,
CH2, andnédd3vitiedi tieSequdncd divepiy EaduséDinhalvag Hidodp 6654 sihﬁla\reﬁgﬁh@d desedtegt ant
region (CH 1) containing the site necessary for |ight chain binding,
present ipPaghas|ceastlrondVat Acé JcidiBhSd: 46n d %20 g Bumean; ingisbYh obul i n
heavy cha . . . . N chai o
maer t od ek A BRI Bonol inE GRLEREY oGt IE AR Bkl B S o B
sui t 8bl €3ho4i6-t4@ariDed) addiea proed desiakosyntirosiatight eéxirbichertgirdsn Saafhasé Vng

the nutual proportions of the t lyp i de, frag s i.n enbodi nents
when une%fasrepﬁﬁmrs@sgwdpﬁé rf“?ﬁﬁégj \‘é@aﬁ%@ﬁéﬁ%ﬁé mﬁ@ﬁgi‘mwm cncode |
const r uGhi;edipy &Vdoﬁﬁd%ﬁﬁle%%btﬁ}hmdﬂe?siitgs Foll&wh\%baggj[h ¥88n oPOSRhOLRolifhgl NSErt

t he codi ng sequences for two or a ree pol i de chains in one

expr essildNAyesrmiingWegent hegreos emdiconandngad i1l eastaccandingdd yhpeptthdds athai ns i n
equal 1Qrati os resu in high vields e ratios are of no

parti cul .‘?OggP&ﬂW%‘la élét?r’[]ho%éﬁ?ﬁ@%z %@@eﬁg% ‘of this approach, the

bi speci floe4@nt i bodt §srt8ir & SARABSROTAIm@tHHANcoh SFIERRAA YORIMYiRinp 88Y inE @l n
wth a first binding SEEQI ficity in one arm and a hybrid i munogl obul in
heavy cleshardpegpirescthaétherpnisevetdvoys dEagh mwpetasmanibesaiateg iggleléerentoiceipys, i n
the other .arm [t was found that this.asv tric structure facglii s the
separ at 1B T ek HREmbRITR VIR sl SR B LU Gt i R 1058

i mmunogl(@998)] 6 i6 Ratobecuribinabtiflisfectdn, Ehe the RsenRggemidesdtibetiMagdrBdusk ich

|l ight chain in on] of the bispecific nolecule provides for a

hal f
facile wdyNgfl éé%%ggin gh .2%%12%6%@;%98&:% 1 v@ogeryulination Anpraeh oo theor

sur ddn drogrh Rl aERRY bt Pl B S I R bR IEER A ng 1o
anot her tegopfooaatiordefsicich e dNaine W&V D Idpertolres amtchmd cepabative@re iatopai r  of

anti body nol ecul es can be engi neered tQ maxi m ze the percentage o
het er odiHHEREM kG R tlor ko /digh VFoighn. ISR Bais aeihen eﬁmgwg.%yehﬁge

interf aQRfeGQ&PM ﬁﬁ%mﬁid-écﬁ@a’iﬁin@ bR@kia & thhh@icficeB cARRRE Qdﬁferé’r_ﬁ c@ﬂﬂairﬁﬁgﬂ ]
constant domain. In this nmethod, one or nore small am no aci d side chains
f r om t hewndthehfragesizf is fineteflionkt byatht nbodiyr efdcBs prescrd (@oue pd ackdesyi Both

25| i de chai (e.q. ' t . t ".cayities"
of HonticEiar eoeg i iss Spot St Nenfh e L ARk ST B aralub®n 1 he
i nt er f acdit®h sibBR refIf@Rdnatd ddOshekARIeRtd! BakyvikiBRY. aFhdd8 hh@d W88l freviasi d
side chains with smaller ones (e.g. alanine or threonipe). This provides a
mechani Stk GrmbREIOE d&icHy aﬁlﬁbO@lﬁ%(P&OQﬂ afftnatyH&weobdbarelOoMek ot her unwant ed
end-pro ch h | Oer s, 1641 Bi ific i bodi i.ncl ude
crose- Lial or TP RN, MEabesrtlie MRS Gyl BR RS St

ant i bodigg ak dedchied 8t BirbsOR|WIQRER. Nafl. hidceeiplsd, 80 7a78-098D (10h€), of her to
biotin. Such antibodi es have, for exanple, been proposed to target inmune

syst?@m cepambledytogaiRainteBCRand shqniglaniedpeyg. assscribed rsClaghyon a4l Ve, séat ment
f HV ipi i , . . i t

ot | bodi e ol RN cal sOBE SRR iy S0 Ak VI By R0 voate

conveni emtodings stekibhkpapg derepaoods . foiBu kinglel chaimrkysselv) mépantgirag eint yet ancehavel |

known in th r
° ! teéhn?quae, 'tih cglli]gCR assembly" is used to combine VH and VL genes within lymphocytes

by PCR and then clone repertoires of linked genes as described in Embleton et al., Nucl. Acids
30  Res.,20: 3831-3837 (1992).

[0142] The antibodies produced by naive libraries (either natural or synthetic) can be of

moderate affinity (K4 of about 10° to 10’ M™), but affinity maturation can also be mimicked

in vitro by constructing and reselecting from secondary libraries as described in Winter ef al.

(1994), supra. For example, mutation can be introduced at random in vitro by using error-

35  prone polymerase (reported in Leung ef al., Technique, 1: 11-15 (1989)) in the method of
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are disclosed in U S. Pat. No. 4,676,980, along with a nunber of
cross-1linking techniques. [0165] Techni ques for generating bispecific
ant i bodi exof2oomsa&rsvi body fragnents have al so been descr iPb@dSeorowhies47

literatuyre. .For ex o Cd oyl ihodies can b epar.e sin

schen catehitdg> TePeh il 2E6 G PPt e AL BRERAEE PRt

pr ocedurg-qwhsedi €19x, ROt 3576-3580 i( DIxdi) e 3 dditen pilyp aefdlipytrh &@tatiyn eheby pefdrheg®per at e
F(ab') 2 fragnents. These fragnents are reduced in the presence of the

di t hi ol TeeiasRls e inggRgtor SBUP kiR s &nities PeRsyidpbprimess cofrging apndgn seasenccand
prevent j I - di syl £ I: o0 T ' . -ed
b e therPRubERIIR B RS, frslRele R R G e port BRRE R Bi P NS
Fab' 5STNRlaesi WD i96@87 549 pullished 04 MaedniA96h dekctibed encHmld fot idotingy reducti on
wi t h nercaptoethyl am ne and i.s m xed with . an ui nol ar unt  of the other
Fab' - TNEM¢fagn7aie IR, & CRBD IR eSS HRAE Fr oo ﬁv&awnogi@gﬁpélﬁewhﬁw&o _
ant i bodi &85 AHUCEHrF FAH R gg@éi WoREP IS \RlaphSci? Rl6 Fldo kil STHDRIH beat! on

of enzymes. [0166] Recent progress has facilitated the direct recovery of
Fab' - SH donzgmsesetestefibymhige diSplay withwhpartviresanf frdure Hg ntaatihy Vobopliedariants or m

bi specific .ant i bodi es. Shal aby et al. . EXD. d,,175: 217-225 992
Goanr s b e HOR dufiniae Aot pyfstiraton Bahe el Frtafouthrreian ) -
ol goul &esHadling g BesclibapEMhrkéRs .S enaleat Ry 1 Gernetssd 1§99 ks téniquand
subj ected to directed chemi cal coupling in vitro to formthe bispecific

ant i bodyellopg tlB7)rvdudtion ot eeichndicgrad apdbodydkigneenindith sBingtased abeus g8ciM o
antibod% %ragnents 20directly fromreconbi nant cell culture have al so been
descri bed.” For exanpl e, bispecific antibodi es have been produced using

| euci ne [piqgjers. KaséBinpofehe Abraricslcanlbiradeshplishdd By Siridis4dchhifuds kd@&2)n  The
| euci ne zi pper. peptides fromthe Fos and Jun proteins were linked to the
Fab' porth¢ sihs Fef cxapmplypriiganean by apedigdraisthe yeleabadsagition plateie Cnesspbay

h ! ‘ . . : ‘
oot artes s SpLEd s EoBhich et (1REE LMol he, OF EAFANAIER BiARKcl Uthue
uti | i zedwitlostrdplesrigin@dated bexlsodr waed inbogyothemodhaedefos panitieg pldiga hldsgidy

t echnol qg)y described by Hollinger et al., Proc. Nati. Acad. Sci. USA,
90: 6444-'BAAES5(1993) has provided an alternative nechani smfor making

bi speci flpgsgnt i bOdMlefﬂhagéTﬁ&ta%r saﬂiﬁesfa{r@%‘fﬁéhtt&i &Rmhhﬁ%ilﬁe@%‘i@éh%ﬂa&ﬂ‘
vari abl e dormain (VH) connected to a Iight-chain variable domain (VL) by a
| i nker wionditiohssuitableshobinding asldashve prafion efthd ehageeartidies 8ith theadslobeitns on

t he ;sane_.chai.n. . Accor.di ngl t he VH and, VL mai ns, of o ragnen I

For CDa TSR e R i e S WA Bl wE B i BtelecRh %o

f r agnentminkib @hedilobiehndondition® R higBs Bdunditd theSdolig phadingd Kashedlahdtiray for
maki ng bi specitfic antibody fragnments by the use of single-chain Fv (sFv)

di mers regcdbyacideds asalperibed in Babagyidie Prea Narl, Agud. SemddbI88: 18718-
(1550), )30 AN SEAT ST RRIBHSREALT IV o o Ll
pr epar edintiget torgpetidion, elg. ih A RHure kidilarGO tHcl8igdn cdrupdtitiobingh®t dXdatkson
Anti bodi es [0169]I.n_sone enbodi nents, an antibody of the invention is a
si ngPe- dbrhi Natart BBERIA-GA (PR Ehwa%b@ﬁ@m%ééoilsow-@ﬂ%@ esipgle ypediode
chain cQEREsS, nlglo?&!okferc,) FheBnPiRhdd ﬁﬁg@g canft g}f‘m Yh bacterial culture and subjected to
further rounds of selection.
[0145] The efficiency of selection depends on many factors, including the kinetics of
dissociation during washing, and whether multiple antibody fragments on a single phage can
30  simultaneously engage with antigen. Antibodies with fast dissociation kinetics (and weak
binding affinities) can be retained by use of short washes, multivalent phage display and high
coating density of antigen in solid phase. The high density not only stabilizes the phage
through multivalent interactions, but favors rebinding of phage that has dissociated. The
selection of antibodies with slow dissociation kinetics (and good binding affinities) can be

35  promoted by use of long washes and monovalent phage display as described in Bass et al.,
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chain variable domain or all or a portion of the light chain variable
domai n of an antibody. In certain enbodi nents, a single-donmain antibody is
a human S\ivogbﬂﬂmmai n anti body (Domantis, Inc., Walt hanwcwmszmemﬁlw7 g , U. S.

Cat et g P80 oS TR Yol VAR i OB L L

ant i bodydesdfHeuiih Marldndriadp 0By rdéanbianos7{0R1g01Ibn2some enbodi ment s, ami no aci d
sequence nodi fication(s) of the antibodies described herein are

cont enpl[81¥d. For leiaepiikle to @elﬁﬁyew@ea@bageaa@lﬂéoms phiffeirat effiaitiss rayicn gvith
affinity, r t id

2 equence TEElaChig iRl Rk Eech; PRRIEETuRlnl H6B5h bPP Rfecr AR08
apprdprKa@eamﬁmm@mmdhﬂﬁmmihﬁnﬂynﬁﬁmﬂmﬁﬂe&&m@&@m@hkayengadwngtmhem@nt|body,
or by peptide synthesis. Such nodif.icat.i ude, for. exa Ie del eti ons
from Aoy Sﬂﬁ%ﬁlﬁ@%wi GBS 8K SELTET FOHEO OV IR L) RN PRATRFF ¢ ho
am no a %ﬂﬂg t
insertig%glgﬁﬁ’s§%§$i§%ﬂ%%§?f¥P& naTQQ%g&ggBFQﬂ%g?n?ﬁﬂﬂ??%§1 ﬁ%%?&?t,
pr ovi dedn¢dbatedtwieh ¢xcassl blctrur}éatedmttlgao,slse sgthsthe hl@tldelstadeldtlgmertalaloecamnaﬁms

Th d alt i duced th i ect d
20501 4 SedueHARS Aty i PRt S aLR ca T i daeq T bhokieh BtayS braifE "
Der ijgpat 'ph@ges[c@ﬁ?Hdnma@tﬁfréd)&détfé%t@fdlﬁjwatbdﬂﬁﬁﬁﬁﬂag@:ﬁ%%a&e Juen tbpsilismeh f i ed

to contain addi tional nonproteinaceous noieties that are known in the art
and r eadiptpra\edioivatheantibadicera be selastadagrordingdo thehreafﬁmtles pekindingt wishe for
derivat Is%t?‘ t1 iR t%];t I;Sege ll}%?stoiate d%f ?an\l[\ﬁf egs \%ﬂil [1&16 Xfrr];a:’h n%l% H’ nlltlyrﬁrt 4 N9

exanpl es 0 ners I nelaae, ar'd not

pol yet hyd @b egbas@ of pl(ld%E@N,lthQ@@@ﬂ affmﬂtys géncﬁtldwsl 188¢ irgW b ﬂlfag&ytb(ﬁllﬁd t@hycol
carboxyneth IceIIquse dextran yvi nyl al cohol, polyvinyl pyrrolidone,
pol y- 1, sgli ah%@@%ﬁ@o sma\ylplﬂage%tqdf%waﬁ@te Oétﬂl*ﬁ/ll’?’éﬁ”é?frﬁi’hﬂs‘é‘iléﬁ%#‘r?%ﬁqsde
copqlsy ol yam r I nd
Gontioan 0L AR el By 10 B Bl oag 3RO R TRl lenc
gl ycol hbmehtwmpsreyldps altirpatey Iaemlmdmesnﬂa/bemdml lezrmeg cetls dieat aetuplyyxpress

| t hyl at hol d t
Pher oo anbry R erbsore o Yotieh diiar denyubhsy e hdoanrisnes iy
manuf act yicQ goﬁi&%oﬁ&lng tt&su%h%ﬁhl éﬁtﬁghh B tdRSs carl B@ sQOUYATBY (1781 RBghtany

nol ecul ar wei ght, br anc or unbranched. The nunber of pol ymers
at t achedntigert ﬁenesrftorb@qbyagﬁalybmla/rays deam])ed faborey, end drtioneke a®plifyol g/tive nsodated

att hed t me or di eren .ol ecul n_general . the
o § A8 sSSPt B BisDors i or Stigple wPeBE PHEND used f or

der| vat lsé@bh@%:arﬁ%@n Red det@ndipRasinkasiag vHlck pekidehad homslocRikwdiing, but not

limted to e particul agb%@opertles or functions of the antibody to be

i mpr ovedesnepétahans desiredids yoige thovaatit yrtiggh phagseclonss do immabilinet afigeunder
ng;g]e ,CA{ rfﬁ?ndl t 519 Q}(Scessee[fc[he ?G%XI)I(}/ EICO Ge%rl to ehhgsa{[ngoﬁg%sgfe ?fé%ﬁ{ﬁ%? ]{TEI n(il?e[ QEMEE hods

reconbi rtalmm@ﬂaémlhmmwchichaﬁeﬂm br @8 khgedivitankd biadyg dewﬁhﬁiaﬁtsaﬁﬂd: ®oerdi ng
t he antl body is isolated and inserted into a rgcpl i cabl e vector for further

cl orPng Rreatsiy PRd CAeciwmedhe @1ﬁ@sm@yh Bmaip pdsesbsd oo wing sRA*E iy yt he
ant i body &&%w?&’l th& QEn'eé{ bofl Pﬂ%‘ﬂ 145 (ICL fﬁgg@&%&' é‘%ﬁi‘x&%‘?ﬂéﬁ&{ Q&%that%ng

procedures y usi ng o I gonuc pro es that are cap
bi ndi ng the selection procedures described herein one or more times.

[0148] DNA encoding hybridoma-derived monoclonal antibodies or phage display Fv
clones of the invention is readily isolated and sequenced using conventional procedures (e.g.
30 by using oligonucleotide primers designed to specifically amplify the heavy and light chain
coding regions of interest from hybridoma or phage DNA template). Once isolated, the DNA
can be placed into expression vectors, which are then transfected into host cells such as E. coli
cells, simian COS cells, Chinese hamster ovary (CHO) cells, or myeloma cells that do not
otherwise produce immunoglobulin protein, to obtain the synthesis of the desired monoclonal

35 antibodies in the recombinant host cells. Review articles on recombinant expression in
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specifically to genes encoding the heavy and |ight chains of the antibody).
Many vectors are avail able. The vector conponents generally include, but
are not |w@i20ah88™39 one or nore of the foll ow ng: a sigral/tsegquent3e] an
origin qf replicatian, ong o re, narker es, an, enhancer el Nty a

or oot ertctshig oE i iediep Pn PN B REe 2N el VAR By " Sthitence
conmponent 99N bidPARkenh| bodynsaf Rk 30nyentioon). may be produced reconbi nantly
not only directly, but also as a fusion pol ypeptide with a heterol ogous

pol ypeptP#O] whi cHPNA gpeeding HisI By dorgs g Hic igueiioncan be conhiaed pathykpepti de

havi ng LE - ' t m .0 or
pol ypaptT B ceiraeBRARRRotly GaflafoE 1int S QR cpRs I M ERHBEAD,

t hat 5i s DNAsequmiczechndrdbpi nciear Kabet «f a/., alpegve tborhyclansicgoadingépt érdase) by
the host cell. For prokaryotic host _ce|ls that. dg not recogni.ze and process
a native2E I BsHYIEVy ﬁ%&%@%}néh@@% it h‘{éh?Pdﬁ%ﬁec@@ e canstant Sy ol g by a
prokar y qidiG,SéanalusSE SRS Sudpbe d@shi % G.9¥RMRLL o' S8 folSodLi@mtteQbnd he

al kal i ne p%%sphatége, pen?gyﬁﬁkﬁase,l? g%’o heat - téblé&énférotogghnrl

| eader s.anHdhat pecstonseot egioon carhlee olasinedreingmalhusegwe acienahsyecirs. fuldst i t ut ed

by, e.g., the yeast i t | ead 25f actor | ead i ncl udi
Shechar stgtabrifiRm P S earan B 5 ore AbRlev R st Soistionde duse
| eader, LR t6comMtdlt 6eion DNUICORIROIRS BninBRgRIcics % fdrRfcodlipRudre@) fded in WO

90/ 13646. In mammal i an cell expression, manmmalian signal sequences as well
as vi r al"hgbid,efwl pnptbdgeryschafomdéordighl ehain san¢ludqskis the dgfinetiongdd "shigreaic,’ ar e
aval | abl gy «f M Y hBnOfs ERhLER! |00 20k ARFALBALY SXPY BB An Andyghoni ng
vectors ‘contai n a nucl’elrc aci d sequence thdt enables’ tfie vector 10

repl i catiemian vafieble DNWiefised @u@thnhoattagatdisn DEENES flrinycoding sed@hice@) fogct or s
this se%uence is one that epables the vector to replicate independently of

t he hostiubhergsddrienstiphmanhepvysad/gglightehagsns of replication or
¥ . ' . :
aut %Oggg% rep 'ISIE 'éﬁgocflgg Hﬁﬂﬁﬁégen%ﬂﬁﬁ?dy\/@r%géyo%éﬁﬁ%fﬂgﬁ%@&%@rﬁ%%

7
sequén are wel | known a vartety of “bacteria, yeast, viruses. The
ori gi n ahnniplbeoaddibed, br oxantgie il sabstitdtingBiR8 2ading ssquich&bfioe hfuaan hesty- and

G am negative bacteria, the 21y, asmd origin is suitaple r yeast, and
vari ous 4§ -ahalw%ﬁ%ﬁ?@m}n %F@@#@,m%w YRS SCYUSCesy @ﬁpf@% ?TSP’et%Esef ul

for cl onjBeqdyRe RIS (& B, BATRI h@Rof6f VRrridaNeLAl Aihe. Ve RUlIBA ©84,%1:
replication conponent 'is not needed for manmmalian expression vectors (the

SV40 or i Gioh-688§ (1988))c DN cbeodisgd hpbridonive oalis eldne-deomediambotiper Gaghgnt

prommt er) . Selectio ene, ¢ onen 0175] Expr essi on,.and cl on

Decthr < iy EbiE iy R FsiTgRRaRE p b6 WOBhpBRTEL ANl 0y
Typi cal el fFehd QdigeRg e FOAEndH- PRI 1dHdEh poBpep@dt ah thi€ flapha t@iherid0
antibiotics or other toxins, e.g., anpicillin, neonycin, nethotrexate, or
t et r acy ciri hebriqentibeshipy armprApakedtbathephihe birdingsneadicas of the Rvcoloragipl y
BT Re el YA BR o M RIpL ex Tedi 8, e 0. the gene
encodi ng aranimecracenase ror Bacriti %176]Cne exanpl e of a selection

schene utilizes a dvyuguinaniaéd &st Hgmemhtibddias host cell. Those cells that
are successfully transfornmed with a heterol ogous %ene‘produce a protein
15caaf erlPihld drug Yaious mgteass derdhunpnsziag pen-ampmaitthedics predomagn dagart.

Exanpl e?oﬁfex @E,C ?Iri:ﬂﬂlélﬁ%d BbEE AL i€ aHHARi NLAIUS RirofUERRIS RO! | C

acid an ygro
from a source which is non-human. These non-human amino acid residues are often referred to

as "import" residues, which are typically taken from an "import" variable domain.
Humanization can be essentially performed following the method of Winter and co-workers
30  (Jones et al., Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988);
Verhoeyen et al., Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR
sequences for the corresponding sequences of a human antibody. Accordingly, such
"humanized" antibodies are chimeric antibodies (U.S. Pat. No. 4,816,567) wherein
substantially less than an intact human variable domain has been substituted by the

35  corresponding sequence from a non-human species. In practice, humanized antibodies are
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[0177] Anot her exanpl e of suitable selectable markers for mammalian cells
are those that enable the identification of cells conpetent to take up
ant i body woaoﬂi/(]swsnucl eic acid, such as DHFR gI ut am nengmtslzmmssﬂ GS),

t hym di ne S thloe efe

ot al | ot AR HD T garmu o4 LSRR Ss SR el R b AGate i s
[0178] F%bﬁitﬂt@@b?;res@diieb $roht ansfeuyEictswh tdllchivntiBbifiRs.gene are identified by
cul turi ngét he transformants in a culture medi um containi ng nethotrexate

(MX), Dpet i t i The haicagbhpman @@rlwﬁpmmﬂ@ml&@%éﬂ%@?cmvt fodiwgised He DHFR

[ I
i nese Tty (e B ORP L AR vty AEbofiiid RURLLLBENIHE SEr il oo
acti i t yealled thest- ﬂt‘l’(ﬁ‘etﬁiﬂ,ﬂ%&@)empf the meble dp it fAl rodemaniiv@lyyis saedred
transf or ned hth? ?Ee ar |dentlf1 go %/}culturin 6"\Eetransformamts
in a culatgﬁllné\,\tnﬁ% R @W% urﬁ%‘ﬂﬁr $heey P’rs%%eﬂ?eﬁe YO FUIHRI bi t or
of GS. Upden i i&s& tS(PtPa‘E"lo%'}édenrt 5&%&?&&%@ fth%rﬁﬂhiaﬁ'fﬁ%e%}o‘ﬂ@g?t Y foPeRNY

ot her co-transforned nucl eic aci ection/anplificati'on system
may be uUsethnized eontxdydSinonetwil.t h fvienaD, I5I-H929§e§l%t),| @hdtbmmt plf.iJc &ol.dhiokyst em

descrlb 0 terntlvel st.cells art w | d-type
oot s ¢ nab RONE Y AnaUe SIS Ry Diridat bRt REtd Famdho obnde i o
sequencesqemneost ﬂghﬁﬁarﬁﬁﬁtibbﬁfé){ oPh phﬁw@@ﬁrbgrcmpl ReRl ?wp& HoE R IBSRE ThaBshne

anot her sel ect abl e marker such as am nogl ycosi de 3 hosphot r ansf er ase

( APH) cdmnpevarkineothedispy farspyergrdiierant hunmﬂélenedml@bwh@ﬁ aﬁgr ¢ abelPawt Noth. WO
2L ORGSR ROIRAT MR 81 DG 58! POLARG gBNKer such as, an

am nogl ycosi at ¢’24n myci n,” ‘heonyci A418. See U. S

Pat ent No153, 965, 1198. fuft@érSﬂgbéﬁﬁmltlﬁaabh@bcﬁﬁés&%thuﬁfhngz%ﬂ®v1ﬂﬂfeteuﬁﬁn bfhigeast is
the trpl 8‘7‘ present in the yeast plasmd YRp7 (Stinchconb et al., Nature,
282 39 (a 9&)§0rt tllgﬁfbﬁn(b‘éth@f %V@f@bleé)solaglg@pé@ﬂqrw £0 gethires thisggoah nmut ant

Arod N ool 5 g o E e A AOht bigthckn Aoy YRS Bepal L RIRRERS
t he tr plof laesliysin of thetphsenyd asjuchastand ehliogenooptiah hmmpmimd pleduanueahg dotd-ve
envi ronngnt for det ecting t ran for gﬂ%{aglgs(g%/e gr om he absence of

t r ypt opHamensipng! models of il rfaﬂé% jaggl qUERCEs- r%eA nSENE22 or 38, 626)
are comhﬁmg%@um ntoAOMRr P RS S abﬁ%waldta!?@fdiﬁugr B8RSR st 187k R .

addition, vectors derived fromthé 1.6 mcircular plasmd pKDl1 can be used
for tr ar@dmputatprogramfs akd wﬂelvlo an@mllyaem snd displey p@biblelthyree-dimespmeksi on

f nmbi t f ch
T A A G S R

mul ti - coRyplBXpeatimd ﬂﬂtl})é%cdﬂiﬁéhﬁ&fr 61861 Blkir@idiRk ilBleUfetioning of the candidate

immunoglobulin sequence, i.¢., the analysis of residues that influence the ability of the
candidate immunoglobulin to bind its antigen. In this way, FR residues can be selected and
combined from the recipient and import sequences so that the desired antibody characteristic,

25  such as increased affinity for the target antigen(s), is achieved. In general, the hypervariable
region residues are directly and most substantially involved in influencing antigen binding.
[0154] Human antibodies of the invention can be constructed by combining Fv clone
variable domain sequence(s) selected from human-derived phage display libraries with known
human constant domain sequence(s) as described above. Alternatively, human monoclonal

30  antibodies of the invention can be made by the hybridoma method. Human myeloma and
mouse-human heteromyeloma cell lines for the production of human monoclonal antibodies
have been described, for example, by Kozbor J. Immunol., 133: 3001 (1984); Brodeur et al.,
Monoclonal Antibody Production Techniques and Applications, pp. 51-63 (Marcel Dekker,
Inc., New York, 1987); and Boerner ef al., J. Immunol., 147: 86 (1991).
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reconbi nant human serum al bumin by industrial strains of Kl uyveronyces have
al so been 15di scl osed. Fleer et al., R o/ Technology, 9:968-975 (1991). (d)
Pr onot er worporismtso[ 0183] Expr essi on and cl oni ng vect or s Pgeruse@iologi3aont ai n a
pr onot er[ ﬁgﬁt isr [ofo) nsii%lecti b%O thetrhostnioE1 .%rlailss(lrp andicie QP agola% Iiunokned to
nucl ei c gm encoc}l ngoan ant f g&y. Brevbt M8 S Bl &1 OF g s ™ {eh P

pr okar y Ghinfurie$ios, dmbaﬂmg%np%%mm&mm antibbdicdGh sHBbecRd df badiiges®is20
pronot er. systens, alkaline %hosp atase pronoter, a tryptophan (trp) .

pr onot erimsguoglpbubinaradysiiqnd Far astnde. dt ag baemdesered: that the Bemearzous-pBelesay |

ot her k ' p : N . Oft: L

bact er i Aty AfEbEY bk REARI0 RS, ALRnTH RN o FOERR! Grnd b nice

oper abl yedults ke dohpletehshibitinert codb gegodmanaibd d ppdyiuct[od1 B Fco abthe husean gemees
are kno f.or eukaryotes. Virtually all  eukaryotjc genes 25 have, an AT-rich
regi on ﬁ@]@g@@&%_@%&? oGy 38 oy eSOy RS SR aaT e A0 FBIE HE REpdBUaner ¢
transcr 'Iﬁlrrﬂaﬂrhn'tig?digé O%ta%ﬁ%e il@?ﬁeﬁﬁ@%%@qgkg%kmgegﬂ Ibr%c.sigat@%%a Stream

fromthe start transcription o énes Is a CNCAAT region ere N

may be adnyAMOC2EAt(l); Jakobdeats3t alemdirofe, Bs25e2Ka(1Yo3 ), Brgeasenannsctah, BATAAA

sequence that may. sigual for addition_ o oly Atail to the 3
end of tlﬁém@gﬁ?'nzsg&%ﬁ’c@dq&fqho e{ﬂe&l@tug%%%%%gsgﬁe sui tably 30inserted
i ntqoeukaryati ¢ eXNRSALInY &6l DiSbe 1sLd BDIERRMRNES afibsdéd fbh@oRIRIRLET
sequences for use with yeast hosts include the pronoters for

3- phos phag Irgdcet. ansbediera sdictsrtho hivapen ghtyhody yes smelay giinedics gnd kpegdictiesl ta s,

gl yceral dehyde- 3: phos t e _dehydr.ogenase exoki nase UVt e

decar boxsyallg1¥ I,lonp %%1% %{{% %é{%fi 6%39%8?’@’?% 28&5% 6%911\5:’.(%&1%%89% I'nase,

gl ucose-ifippieingh aitieeritisoiRk AsLligh-chbiasaliogt yessnb £a noi-Rgtan fitibodatiagkiemase,
tri osephosphate i sonerase, phosphogl ucose isagnerase, and gl ucoki nase.

[ 0186] Oxab&rngAesihage divplagtechnighes #s doseribaddigesin isereplagtfov dh & repgytPHg of he

e Fe _ ny
e 15y oAy 80 adents, bARACT bR AAHLAER R HBH LAY bPPE, 81
phosphatchsesrasl eSeladmhiwieh anizgmesuhssassdlati@dofvd didn-nirhanoghaim/mehabelais m

met al | ot hi onei n | ycer al dehyde- 3- phpsphat e dehydr.ogenase, and enz )
responsiogrreerf%ﬁcFﬁfg)r Fekuhaig éﬁﬁﬁ%@_ﬁgﬁalﬁfﬁ@rﬁﬁ SRUCR FIpdBE it wHOre dire
pr onot ensmhes R dofre¥SiRlin LRSS hafl 8 th ﬁrﬂ@ﬁy ﬁiﬁ%g&&ﬂsf%? cloe ER. #3. 657.
Yeast enhancers al so are advantageously used wth yeast pronoters.

10[ 0187]eprtopbgaherttsr(@ampunts phe oloife ofithe Beman shaim pantmoma When thoptoceslid s can be

controll ed, faor exanple, b romoters optai ned.fromthe npnes, of viruses
SUCHVas TBoTRIR oI (8 Phast sy s or R s Uit a8 an sofinsd 5
bovi ne paPr W©98/062 1 35ublRMEBAPSRT, OB, KIS, traeiiti HEES Ah N2 4108 of Aon-Bli@Yi I US,
hepatitis-B virus, Siman Virus 40 (5v40), or from heterol ogous manmal i an

pr onot eragtibedigs by CR& gefting, hisorelmeguegrowfes pmmesglydhmanangpediet ahichiisive om
heat - shac [ ers.. pravided such. pronoters are conpatible with the host
cell sys OEF%PPF@%B@?#HQOeélpﬁgluglr?ﬁqn%ne pronoters of the 5V40 virus are
conveni ently obt ai(RednéodBFropabhtsestriction fragnent that al so contains
the 5v40 viral origin of replication. The inmediate early pronoter of the

hurdd cylP&¥Bgal ovitrftbody figgmgatine o ecapratadrivdraditional magns) suck a 8E¥M& on
fragmenty;o &8y Hr 8Pl BRSO cbiai TRIFEEL A RIS ad S Mhed 2§ oPOVI NE

using antibody fragments, rather than whole antibodies. The smaller size of the fragments
allows for rapid clearance, and may lead to improved access to solid tumors. For a review of
certain antibody fragments, see Hudson et al. (2003) Nat. Med. 9:129-134.

30 [0158] Various techniques have been developed for the production of antibody
fragments. Traditionally, these fragments were derived via proteolytic digestion of intact
antibodies (see, ¢.g., Morimoto et al., Journal of Biochemical and Biophysical Methods
24:107-117 (1992); and Brennan et al., Science, 229:81 (1985)). However, these fragments can
now be produced directly by recombinant host cells. Fab, Fv and ScFv antibody fragments can

35  all be expressed in and secreted from E. coli, thus allowing the facile production of large

53



20papi l loma virus as a vector is disclosed in U S. Patent No. 4,419, 446. A
nodi fication of this systemis described in U S. Patent No. 4,601,978. See
al so Reyewoen11als47soNat ure 297: 598- 601 (1982) on expressiPGm/quzmIOmmm

| 3-interfero nder t he.con pe ki nase
or omot or B PG PR EA o HURh AR E TR il B G blifar Vi e
| ong t erlibraxdds dispeat ab&re. l@@teﬁﬁﬁdel?SdehSHﬁﬁ%mwcan%(d@r)ectﬁnfb@@%iéd fbmmnt

conponent [0189] Transcri ption of di ng an anti body of this
i nvent i gilipd shenispl %W%@é@@ E(a@f)z %%m%ﬁ Casien ety Bideamaiggah0 éﬁhancer

rarmel 1 20 Goed st SR o oG ERRARAPH BTN, BRI T R
Typi cal Irycoriﬂmnmabst o@heumnﬂel Fabsanddi(aleé) Haugaent with incacasedarwiod hﬁf—h& | 30
Vi rus. npl es i pcl ude the 5Y40 enhancer on the |l ate t he

repli cat‘iOBH’”éF]lgé? AZHISCARIOL LIDGiHE CPHORS rew%eﬂg%@%vwsmiégi%ﬁtp%nﬁo%%046
enhancergnbe g 1%&@‘& B8 Bﬁﬁlﬁ@t’imp&f arilhﬁod}fifr@%\jrlz&g@wﬂf bd 5@&&% t@l@rsklgﬂ@d origin,

and adenovirus enhancers. See al so Yani'v ture
enhanci myaaiteneniscdriam auboedmacntomnomtibakarsycingte gramby étagmeﬂﬁ(ec}"ew)h%wcer may

5 or 5 WO Yidsa Bt aa; Nncaal h s éS#%é%%?’?%é%eF” i By SRy

sitgedS' ihfaeoniniRL QiE R4t ard Hdvold N&MEaRt deBidns; QR F’ n‘?d?' lfchﬁliR@tBl@ o1
[ 0190] Expression vectors used in eukaryotic host cel yeast, fun

i nsect, rpduped noswatifgbindmgduringon vingcuseatckd fesdn grofaimrmay h@ﬁonmu@tpgéi | ul ar

or gani Sms%ld%smn%tl Foeffed otlraI Nein SO B ﬁgﬂnejcggSo%ﬁlreycarboxattehr%nﬁl?srorpaﬂas%f’xp %ele
transcri p Ion an OI’ S I ZI ng e uch sequences are conmmonly

avai | ab|£1tibbflﬁEh§t@e5mg@8@ Bd?fdbaédkpm}irdt YIh3' antibédy fRdisheit @thyrag@ibens' obtar
eukaryotic_or viral se reﬂgeons contain nucl eotide

segnent SEIPAHS ¢f- gbéﬂd%ﬁgﬂb%ﬂ lyalaénlg’ﬁtakl@oﬁ 4 ladyfhe Ferexpmplen duginineanatiodigs

por tjison g@%w,: ti body. One 10 useful transcription
term nat@%’n‘s%ﬁo 0 gﬁiﬁ@?gg{sﬁ&lﬁgw ne growt h hornone pol yadenyl ation region.
See W94/ 11026 anc(vi)méula'xmﬁcef‘ﬁsAmbodmt or discl osed ther e| n. (g) Selection

expr esailli e DNMpIERERBCaRbehe e Bliame @or Reties Suas Jaravoyudeen o
hi gher  elkapatohRecghd a)lg)%§§£1’eli’t§1gal@%{ﬂ dlf%éﬁt%mlgen@r%ﬁé)ﬁ&&ﬁtﬁofe@ﬁle§ his 15

pur pose I ncﬁ5 ude eubacteria, such Gram negative or Grampositive
organi s rrm;rmald)y welk amiplbed tErmt (bffelbtammhopa&:(eaeblsmﬂctﬁcamtlﬁedlhe B séfbis B antebagligs E

col i Ent ni a, Kl ebsie t eus, Sal none)la,.e.q., .

ool Mot B Rl st s Rt S Sa i CingBh RIS 1 cnBnBRRG R i Piegtrige 1 o,
as wel | ﬂ&nﬁ%@dl héreinS Bedpedsic Bntll%éll@ésl dah He ?ﬂé@aﬁd ak 'ﬁﬂh%ﬂ% CHnﬁb§d16§organ¢1b3dy
l'icheniforms 41P disclosed in DD 266, 710 published 12 April 1989),

Ps eudondaesnestsdk. gaE(aP)zé?eﬂm‘gﬁﬁé%‘deOdmﬂ 20 Streptonyces . One preferred E.

e £ “cdPlOB "B B Bl o e R G o Pty 7 55y

are sui trpbhietiod befgl lex@hpipscifit antiddditstis Bised on gt dvekpichadn off tidot | Ng.
[0192] Ful | 1 en%@h anti body, antibady fusion proteins, and anti body
f r agAentBRERSIOb UL BeRyyedainnighh chan pairs. whepsahe fw phansdyg diffsredisyl ati on and

Fc eff ecst&ﬁEM@é:EMﬁﬂte?ﬂ & a“?f\laﬂﬁ@, 499.537-539 (1983)). Because of the random assortment

of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a potential
mixture of 10 different antibody molecules, of which only one has the correct bispecific
structure. Purification of the correct molecule, which is usually done by affinity

30  chromatography steps, is rather cumbersome, and the product yields are low. Similar
procedures are disclosed in WO 93/08829, and in Traunecker et al., EMBO J., 10:3655-3659
(1991).
[0161] According to a different approach, antibody variable domains with the desired
binding specificities (antibody-antigen combining sites) are fused to immunoglobulin constant

35  domain sequences. The fusion preferably is with an immunoglobulin heavy chain constant
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25such as when the therapeutic antibody is conjugated to a cytotoxic agent
(e.g., atoxin) that by itself shows effectiveness in tunor cel
destructnmozoﬁuBWBbength ant i bodi es have greater half | ipCe&/tisaoloiossuat ati on
Producti pn_in faster and Qs ficient, For. €% on of
a1 boay Pl sempESinkal Bar PR SRR BLERE (B5 e GRR u iy Whi TGRS, 3,
(Carter fabthealy-rhaiblc&astdnt 7@90111@3{ I)l@hlynrﬁﬁg e s)te nbbeSsarp fd34Ehbhin ﬁmﬂmgns et
al.), which describes translation initiation 30 reglonléTIR) and si gnal
sequenc d¥CIeBt Ingibigas ey thedypiens DA aprroduerthe inynunasebulindsacnetain Biions

Met hod I H!!ﬁ;‘?g
Totoaa?Ek@iW@%ﬁ%@fébﬁﬁhg%§g§g%¥p%gg§ﬁ%8&ﬁa5?%%?%@??%%a%¥ ant 1 ogy @?agnents
in E5 caind.areAfd-ganséogardeiat Dsuitablaehoatndrpdogy. Ty plogides cﬁdnegraad flex ititt/ e E. col i

cell paste i.n soluble fractio d can be urified
2011/ os&ﬁ&éb@ﬁ%@ﬂ@%ﬂ%ﬁ?ﬂ% qfq%%@hee 1@1@613“ BP%P%‘?% lmeral?odeneeﬁ hsn

dependi Qﬂlegﬁ‘al tifs! o%?&e)/tﬁfee p%h{ﬁ%%n hafrls G8dd ﬁ’i’lh& %hsﬁﬁctﬁﬁl % b%qf R¥opdinfigh ar to
the process for purifying a y expressed I'n ce [0193] I n
addi t i oryi¢lds. prisklanwayte possehlk & ynotrt dlemodmgtsewesueskfoaswd o dh@rﬁtemmepn@ or

yeast are suitabl e cloning or essi on .hos ant i, bod codi.n

Ject or o et it S plesdion VBuPbu R hE bR NInTLR 3R MR ORI Bidans
commn| Yraiseds1A¥0R 8idhOMEHs SN BEYBE irfid A8t oM R@fdanigiBeantiOWever, a nunber
of other genera, species, and strains are commonly avail able and useful

herein, [9 A as Sdhuozagmb@dime@hyﬁtéss qpomaeh the Dippentfamyntidedis stescogporedse,
e.g. K t| 2 K. bul. arlcus (ATCC 4

i Sicer vt R Bipetpb % bt G ot EEbingle B REY i Grsli T St R

36, 906) ,miﬁmnb@ldb&ﬁﬂﬁéaﬁflyﬁihaﬂ%hgh@. okhilpaifyrsVidingss seyedd Ointliag FRiAAR)) 21261)3
Pichia pastoris (EP 183,070 Candi da; Trichoderma reesia (EP 244 234

Neur os pottaer@msk avas Saundethaithi eéen@@@wtragtuecmélﬁﬁﬁwh?é@@r%@a%&ﬁ@W 1" and

filg “tb‘?gﬁfff‘d%mgtfﬁ&‘fr un%vag ted ﬁllﬂﬂinﬁgi%%ﬁn le iﬁ'b&h&'nh hy pf%%&?cg'o?m

and per S suc ns an or a review
di scussiangninamogkduld hgleta&hm iadlyf orledatfiuf ohesbibpeedic rho]lecﬁlh prqarndﬁd dertd fanilof

(2004) . BIAFCERE 1O ATGIossi YHeleet 3T PO QU ORRY0 56 BTELe™ o wii ch

gl ycosyl hbx@ﬂn@ﬁ’fs aﬁlﬁ%&e@%‘é‘ for*&% lezgﬁipesh 5tee§ Ubfbms iMEERSi0RI@duct i on
of an an i body™ w a partially or human gl ycosyl ati on pattern. See,

e.g. L|12ét219I(198®lat B| ot ech. 24: 210 215 (2006) (describing humani zation
syl ati pn th i,n PIChI astorls r.oss. et al.

sup?ﬁ To165%) Sui Rahihmaobibr hivesh FREERIT I G BRREE . o

ant i bodybear&nal I_&%Pr shentived; dhbRBENBYED Kednlgticafed 96 SRRINSIZS tHel fR¥@htagbbat es and

vertebrates). | es of invertebrate cells include plant and i nsect

cells. m@tﬁé@@wrm@gh Ve rﬁ@ﬁvesqdrfénm secgrbingaf Pethewtuan @I@onﬁeefgmﬂmm@es at
per mi ssiy llea Iaqug %\% glects}heg%%%l% RIh{ Oq'lsdg/)scoﬁ%glgl aﬁﬁ 919 ﬁH ]%r %{J out%l d%?n%r,g

(caterpi rmsqu op! c nosqul

Dr osophishallnehias agidsiderchaink fobd thy Intedind of diofildy xntitody niweoelelme rbpleote@ Wiﬂ‘hi ed.
A var.i ety of viral strains for transfection are publicly available,

t he 25- 1 1yget Uit clornsAgobirapraodBIMIRR) CQMIPwsaA0TY "endtismobidentiesl Ar %‘fm]Bbrrbyx
mori  NP\G, apdhSiy sYderdﬁﬁﬁgsl) TRY cR& alél?%e%ﬁteﬁagpo Jhé@ecﬁﬁ& ghﬁboﬂg géunfgli))fg the

invention, particularly transfection o optera frugl a ce
[ 0196] Plrapitciag Ildrge:athtmraesi Gde dairtsonith goaller opot (afgoalasiny beémcormm)UFhia,

t omat o, duckweed 30 aceae tru catul and tobaccqQ can
al so be RieY! ?Szae’a‘eé? HE51%8 mfégémgél‘?gyle ‘fﬁ( tﬁ%@ K%%r °V82 oBey upyvanics gidy 498,
6, 420, 548edultslteh 3 Bombdithefy. 417, 429 (descri bi ng PLANTI BODI ES T™M t echnol ogy

for producing antibodies in transgenic plants). [0197] Vertebrate cells may
be wded [886Host s, Bisptcgropdiadicomcbide venss-dibked er "deteraconjugate” antibodies. For

example, one of the antibodies in the heteroconjugate can be coupled to avidin, the other to
biotin. Such antibodies have, for example, been proposed to target immune system cells to
unwanted cells (U.S. Pat. No. 4,676,980), and for treatment of HIV infection (WO 91/00360,
WO 92/200373, and EP 03089). Heteroconjugate antibodies may be made using any
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culture (tissue culture) has becone a routine procedure. Exanples of useful
manmmal i an host 35 cell lines are nonkey kidney CV1 |ine transfornmed by 5V40
(COs-7, AVQQoORIS47651); 63 WD 2011/ 084750PCT/ U82010/ OGPEZEmshmmmsenbryoni c

ki dney || ne 203 ce S ned for enS|o Itu

G aam SPRSReH SroSbl ARG Sesg SR PGS B A A L BUBRERR e

( BHK, AT 6EIbscdOh U, SORES ENS.61,6 7,98 0¢ @llohg w(leWnunMHr b€ ErosBlifking &Bﬁlqdes
23:243-251 (1980) ); nonke kldney cells (Cvl ATCC CCL 70); African green
nonkey KP&y cel I'kechnipmes Bgen&mgmpﬁq_@aﬁ)mb@%fﬁ% apahadydmeneatsdiaNe ma

(r::!t | isl \(/elz{rlﬂoﬁ)eli1A %@gﬁ%g@wkﬁ@h@{ % lé:% émﬁ ung cﬁg@%?gé)ﬁf%&f oL

75) ; Shurchbmiiday Bnkagel Ben(iddeg aGZSczHBeBII@BBl (1&&53 degreibera pyoceduro iwhichdl ild&d 562,
ATCC CCL51); . TRl cell "Mat her e Ann Y. Ac 383: 44-68
(1982)) -anﬁfﬁ&dles U Pr%eﬁw%éfqage& ’é?rﬁfnéraFﬁﬁée’u) ihg %Fﬁfe@%%@twy Ot her
usef ul r@&q@h h@ﬁle%aés%n&edﬁthé éh'&ﬁél éoqln 1&ﬁhg9§e @]&udﬁﬁ%ﬁaﬂﬂ%%bql\r&r‘xmﬁw

| NCl U | aub

cells, di ng Proc cad. Sci. USA
77: 4216 dith@893nd prancit W%Mu@eldhsulﬁldeeierrsum dbe Rﬂ@flagnheSp%bmeraﬂédareaherevi ew

f t ai tabl e f nt | _pr.od :
o o< VaoRkiTRTR W RBrate (TNERDRGuTar g gy rRUONE SRR WAl °o¢
ed. ,10HURBEVERES®, thd PAIOMRIO] reda&Q;’m)wulpﬁ}eroaﬁée&@&mlﬁéL&ﬂ@%}lﬂx@&tmtﬁ%hl s ar e

transforned with the above-descri bed expression or cloning vectors for

ant i bodwqpmdmrcetm@mt ahtheothar ekl d VB d@ﬁwéfmt@@rmthﬁbmpﬁ@ﬁ@ antglfidy. ‘Maddi fi ed as
approprlate f cin not sel ect i r ansf.or mant or anplifying
the gondbrErlB B PR TR BLlina Bty B o RISHFL RORE Bl ) | &

20[ 0199]chgmbnst cells used to produce an antibody of th| s invention may be
cultured in a vari ety of nedia. Commercially avail abl e rredla such as Ham s

F10 (Si dRES6l M ni r%ﬂceles@@gf@ﬁ%has asdlitated doviErget racay ey Falad fragments Spgnia) |

d ;Rul t f
o tiori oty RiRpARELE bchiERY RO SNy BbAIEIIALE S IRES D o
al ., NEtMedEh?é 2532451(1(999y@e)smmm@$0mcuam ofammhunanmuempmﬂc akGbody

25(1980 t 67, 704; 657 866; 6 560, 65
5, (122 4) aﬁ)»m@%b@@%%%%ww separatel gse%sﬁee%mqé Oéloanés%%ﬁﬁg?é% used

as cul t iR cBLhamicarl cduBBnd AStit6 2 Fotm hO¥isPecifibesfodGdi a may be suppl enent ed
as necessary wth hornones and/or other growth factors (such as insulin,

t ransf er[l6/] or epVateustdchgiqoet for frebingrand isddting HispecHicastibad)i furgnednitor i de

ke A N N 0 - B

drug), t#m@6edied RRRMesn ﬁﬂaﬁwm&ﬂlrﬁgaeﬁdwﬁ@lserg mwa@ YSualnpl present at
final concentrations in the m cronol ar Fr% fr and gl ucose or an equival ent
AL®

ener gy SGHDEAdySot HER) ﬁé“@é@@wlmpmé iy Fas 8ied Ba praeingdede at
t K || the art.
w0 2011/ 0o EOREF bR IERa G R AP S MG B T g " e

t enper athoh@diaéts venelrddoesd At kigs hlﬁg@regimse fRihemonoka by ald ﬁfén\mbiolsawﬁm tbésin cel |

sel ected for expression, and will be ai) parent. to the ordinarily skilled
ar t iZ2an.the antibody heterodimers. This method can also be utilized for the production of antibody

homodimers. The "diabody" technology described by Hollinger et al., Proc. Nati. Acad. Sci.
USA, 90:6444-6448 (1993) has provided an alternative mechanism for making bispecific
antibody fragments. The fragments comprise a heavy-chain variable domain (Vi) connected to
a light-chain variable domain (V1) by a linker which is too short to allow pairing between the

30  two domains on the same chain. Accordingly, the Vi and V domains of one fragment are
forced to pair with the complementary Vi, and Vi domains of another fragment, thereby
forming two antigen-binding sites. Another strategy for making bispecific antibody fragments
by the use of single-chain Fv (sFv) dimers has also been reported. See Gruber et al, J.

Immunol, 152:5368 (1994).
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(xi) Purification of antibody [0200] When using reconbi nant techni ques, the
anti body can be produced 5intracellularly, in the periplasmc space, or

di rectl|y wocnH{(8d750nt 0 t he rredi um |f the antibody is prowsedo/061347

i ntracel rly, a i ISt ep,...the artlcu at e debri |ther host cells
or | ysec[mJ égggrrent sgnt%otglels é’vr%%lv%l et%l%nrtweoga e’ aE)e et platfeuga |eé%m%1|9

ul traf i lttHsgiclfnuntiGaditesantic Iﬁbpared?lmft@eamojnﬁ@momzt%& 11891, 1992) describe a
procedure for isolating antibodies which are secreted to the periplasmc

space of E. coII i) Stngle-Deglain pakbadigss t hawed in the presence of 10

sodi um 3664 e (PHy 3o en BTt RRBIML TRUSUDATYA LhRri it FNBRAyver

about 3 Fi's can be’reno by cen
anti odyA smg&ammmgdnmbudg it heinpgegiolypetideipenimedraprising albon aspmhoemﬁﬁxeshsa@n

syst ens e gener fir t concentr using a comer ci al il abl e
protein @S%V@HPP%?PH%IW%I&MM% ﬁhﬁﬂght RADARFIabls dgmapg ?4 159 1@0%@. con
ul trafild.pah e%oﬂﬁhénts sﬂ{g@é §&mkin' aﬁﬂ%&i;ﬁ% hﬁHﬁH sthg leP &@Ealﬂf%i{tﬂg&igf[ %h{éﬁﬁg in

any of the 15foregol ng steps to Inhibit proteolysis and anti Ics may be
i ncl udedn¢.oWoitbemmnMA;vee, graovit IS. B&teatd\I@r&M& 0B Dot end crahdzctme{mZ@m}gEhe

ant i body, conposi.ti,on from.the.cells can. be rified in

e o SRy Sea emE Ao SRt HE b oAb o o5 o).

chr qgat ogr aphy, getvig) AetisRpheirRElss, dialysis, and affinity chromatography,
with affinity chromatography being 20anong one of the typically preferred

purificdPldH st epdnsihe emlvpd@mnlts, paings aqzﬁ mq@envemgbﬁ@mloa@b phibeyntibeshesd
depends eC| es I.S0 YiRe of ny no n Fc d n.hat is
or beont Sneriig nSRFF LSS MR YRR ShmPEic TP b it S Bttt

ar e basesdfiginy iin.d?mfbth!ér blcylaglcﬂrpr(yﬁbrﬂ’l@aj%@é’rﬂibﬂay ( Ahﬁﬁtﬂ@cﬁ&i s@iueﬂde varidnts loffieaenol .
Meth. 62:1-13 (1983)). Prot ein Gis reconmended for all npuse isotypes and
f or hurremﬂp@dxl@a%be giepaied by ppRgugingspprpristsphanes 198 #g nuckipd desgqueica o

whi t t e her

mat 1 cecreding e SR8k Rofld: 360 SR Shodht bne BRI RS or S ALTPL
pore gl aktetions fromy fusd/yir iasetdond ingol a)nkiensemuaidnswf fresidieasitithin fheamin@t@d and
shorter proces s than ca be ac ved W th agaros Wiere the

ant i body eHHH? %t{éﬁe %P@é icAM m&%agéﬁﬁt&m IARSEPHY U Sﬁgftjuﬂeuﬂ cadier |

Phi 111 psBitfedo altWe dt She SRl BbnshiRbt, BRvidel SRt R findPeBRirub SN QMG e H&Qired

30protein purification such as fractionation on an ion-exchange col um,
et hanol qbaeciepsmcat T anfey &1id elt@haees rHBLIE, inghdwued tiogeapbigctomtibody @aino

chr rin SEPHAROSETM hr omat ogr aphy on an ani on or cation
exc ngef1 }‘@@ﬂﬁ%&&@ﬁ%i thf)dﬁegt'é?]ﬁﬁﬁrfl%&am d colum), chromat of ocusi ng,
SDS- PAGE, and ammogkpahsbddyad@ivatiess pi tation are al so avail abl e dependi ng

on the antibody to be recovered. WD 2011/ 084750PCT/US2010/ 061347 [0202] I n
gener al ,[0V&kli ous rkrchodbrdes efshe We@trl@p%ﬁmhﬁ?gfuﬁmflfmﬁ@%toﬂ‘@mméddlﬁwna

researc hﬂonéleo%eln Ous%gleﬁes { Pthé%%i Swi I{tlhe% a%g rea ecaiwelupagieh eln%m];téunconSI stent

wi th the above escr 0|es and/ o appropriate by one
ski | | ed dnibdditeeras, thd mbleaepaﬁﬁablwbﬁdermtlmmwﬂie dnfibed e sic.w . sodlect i ng

Bi ol Ogl Cpaéll;nXer'sA\Ci[\IloX Ei\mﬁgglglg E}?agnllﬁgs of water soluble polymers include, but are not limited to,
polyethylene glycol (PEG), copolymers of ethylene glycol/propylene glycol,
carboxymethylcellulose, dextran, polyvinyl alcohol, polyvinyl pyrrolidone, poly-1, 3-
dioxolane, poly-1,3,6-trioxane, ethylene/maleic anhydride copolymer, polyaminoacids (either
homopolymers or random copolymers), and dextran or poly(n-vinyl pyrrolidone)polyethylene

30  glycol, propropylene glycol homopolymers, prolypropylene oxide/ethylene oxide co-polymers,
polyoxyethylated polyols (e.g., glycerol), polyvinyl alcohol, and mixtures thereof.
Polyethylene glycol propionaldehyde may have advantages in manufacturing due to its
stability in water. The polymer may be of any molecular weight, and may be branched or

unbranched. The number of polymers attached to the antibody may vary, and if more than one

35  polymer are attached, they can be the same or different molecules. In general, the number
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[ 0203] Anti bodi es produced as descri bed above may be subjected to one or
nore "biol ogical activity" assays to select an anti body wth benefici al
properti esofzpomsarsbher apeuti c perspective The antibodyPﬂE&EWﬂO@Gﬁ@Ened for

its ablllt ta blnd the antigen a st xanmpl e,
for an dneruad Bp i 8 Gl tRh L b errim BTt S5 Epn iR Gon
bi ndi ng 1ﬁél@@1ﬁ%tb&$100[ﬁmitm§toaﬂielﬁaﬁfbmlaﬁ@i‘oﬁ@ﬁl@\b@-mtlﬁﬁk sfithabntédsga Yo bhat
detects the ability to bind to VEGF. [0204]In another enbodinent, the
affinit kaPFO‘teHeWbﬁ%/@fﬁb@?ntMY lgerivrstve ﬁfﬂrilrbé &S%&msaatb@r@ay npder gefircnggndiopsa;
and/or coupetition assays (e.g. RIA's), for exanple. [0205] Al so, the

anti body nay be subjected to other biological activity assays, e.g., in
150rder to evaIuaue)it§V@mﬁedmﬁwéhﬁssmaﬂeanhhmaanﬂamba; Such assays are

known i art d depend on the t t antige end d use for the
ant i bod;}O T?gzoes] T ¥hod maaralsgrhqmegvcgg umgéwom'ﬁwnf gretnadar EPGPARLIERT ope
on the @5&&%11 of ad Eﬁtﬁﬁﬁﬁenﬁ &tﬁody,tdaeee aw@d &htolln gqﬂfe Bendips i {)laﬁeﬁ,%nd

anti-VEG- anti body of the exanple to , a roudtine cross-blocking assay
such asinhmwddﬂe@nqﬂembkn@ﬁntﬁbdﬁmmxckmngabnmaﬁanymwﬁhmaDNﬁa@r@UId Spring

At or nat S PER O BNV s Ragh oo 05 e e RN hlered S e B
Bi ol10 CheRvertibRal é@&é’m&@ s (B9 %ﬁg ofigthuRR0oB8E hRILERMat fe dRSBIIBMEnMREt her

t he antibodé bi nds an epitope of Interest. E. Articles of Manufacture
1%

[ 0207] | repegibedibrto enbesdinaeding dfc lehey wnd/leghtt ichains effthe prtikaidy). oManaNedterstate e i s
provi deq 2560 IeS\IIeQ: raCOCOQ;[leaflltsnerner 'y%‘clh | 45 108 ﬁqm%o&'f hacgrrrr?i(o:reem 8l
formul ati'on o e iV ent Pon'ah Ponal’ y pr ovi des 1 RSty uct Pons for its

use. SUIfbﬂ@d\/ﬁlgcamgﬂahwqﬁeﬂdé%m(ﬂgmBﬁfepﬁ&ﬁfﬂhl 6nc Bahbilcasarkat grhss, andnisgncemyges.
The contalner may be formed froma variety of materials such as glass or

pl ast i c.ClomCrEePRIMSESF. Bt BINEPtog) terYNStPICLIesnsgl e use gl ass vi al .
Alternatively, for a nultidose fornmulation, the container nmay be 3-100 cc

glasg vial. The contai ngkgk |9§:hgﬁ: ghdpt! ation and the [abel on, or
associated wth, the coﬁ? 4 y ann%ate directions for use. The article

of manufiger3yre ”@%1&Hﬂ%ﬂ?bfﬂﬁqhﬂ%ﬁoﬁhﬂ@ﬂmﬁﬁb&kk@k&mﬁ%ﬁbhﬁ?h@nﬁﬂ?ﬂh&ﬂy
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sequence is substltuted by a prokaryotic signal sequence selected, for example, from the group

of the alkaline phosphatase, penicillinase, Ipp, or heat-stable enterotoxin II leaders. For yeast
secretion the native signal sequence may be substituted by, e.g., the yeast invertase leader, a
25  factor leader (including Saccharomyces and Kluyveromyces a-factor leaders), or acid
phosphatase leader, the C. albicans glucoamylase leader, or the signal described in WO
90/13646. In mammalian cell expression, mammalian signal sequences as well as viral

secretory leaders, for example, the herpes simplex gD signal, are available.

(b) Origin of replication
30  [0174] Both expression and cloning vectors contain a nucleic acid sequence that
enables the vector to replicate in one or more selected host cells. Generally, in cloning vectors
this sequence is one that enables the vector to replicate independently of the host chromosomal

DNA, and includes origins of replication or autonomously replicating sequences. Such
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20  preferably primate metallothionein genes, adenosine deaminase, ornithine decarboxylase, efc.
[0178] For example, cells transformed with the DHFR gene are identified by culturing
the transformants in a culture medium containing methotrexate (Mtx), a competitive antagonist
of DHFR. Under these conditions, the DHFR gene is amplified along with any other co-
transformed nucleic acid. A Chinese hamster ovary (CHO) cell line deficient in endogenous

25  DHFR activity (e.g., ATCC CRL-9096) may be used.

[0179] Alternatively, cells transformed with the GS gene are identified by culturing the
transformants in a culture medium containing L-methionine sulfoximine (Msx), an inhibitor of
GS. Under these conditions, the GS gene is amplified along with any other co-transformed
nucleic acid. The GS selection/amplification system may be used in combination with the

30  DHFR selection/amplification system described above.

[0180] Alternatively, host cells (particularly wild-type hosts that contain endogenous
DHFR) transformed or co-transformed with DNA sequences encoding an antibody of interest,
wild-type DHFR gene, and another selectable marker such as aminoglycoside 3'-

phosphotransferase (APH) can be selected by cell growth in medium containing a selection
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1 cm path@'b?la%%or}ngtlé%rshczzh gsutﬁgtta'{cepromoter. However, other known bacterial promoters are
suitable. Promoters for use in bacterial systems also will contain a Shine-Dalgarno (S.D.)
sequence operably linked to the DNA encoding an antibody.
[0184] Promoter sequences are known for cukaryotes. Virtually all eukaryotic genes
25  have an AT-rich region located approximately 25 to 30 bases upstream from the site where
transcription is initiated. Another sequence found 70 to 80 bases upstream from the start of
transcription of many genes is a CNCAAT region where N may be any nucleotide. At the 3’
end of most eukaryotic genes is an AATAAA sequence that may be the signal for addition of
the poly A tail to the 3' end of the coding sequence. All of these sequences are suitably
30  inserted into eukaryotic expression vectors.
[0185] Examples of suitable promoter sequences for use with yeast hosts include the
promoters for 3-phosphoglycerate kinase or other glycolytic enzymes, such as enolase,

glyceraldehyde-3-phosphate dehydrogenase, hexokinase, pyruvate decarboxylase, phospho-
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Vi sqosi tg14P) Atibddy fran®riplon from vectors in mammalian host cells can be controlled,
for example, by promoters obtained from the genomes of viruses such as polyoma virus,
fowlpox virus, adenovirus (such as Adenovirus 2), bovine papilloma virus, avian sarcoma
virus, cytomegalovirus, a retrovirus, hepatitis-B virus, Simian Virus 40 (SV40), or from
heterologous mammalian promoters, e.g., the actin promoter or an immunoglobulin promoter,

15  from heat-shock promoters, provided such promoters are compatible with the host cell systems.
[0188] The early and late promoters of the SV40 virus are conveniently obtained as an
SV40 restriction fragment that also contains the SV40 viral origin of replication. The
immediate early promoter of the human cytomegalovirus is conveniently obtained as a HindIII
E restriction fragment. A system for expressing DNA in mammalian hosts using the bovine

20  papilloma virus as a vector is disclosed in U.S. Patent No. 4,419,446. A modification of this
system is described in U.S. Patent No. 4,601,978. See also Reyes ef al., Nature 297:598-601
(1982) on expression of human B-interferon cDNA in mouse cells under the control of a
thymidine kinase promoter from herpes simplex virus. Alternatively, the Rous Sarcoma Virus

long terminal repeat can be used as the promoter.

25 (e) Enhancer element component

[0189] Transcription of a DNA encoding an antibody of this invention by higher
cukaryotes is often increased by inserting an enhancer sequence into the vector. Many
enhancer sequences are now known from mammalian genes (globin, elastase, albumin, a-
fetoprotein, and insulin). Typically, however, one will use an enhancer from a eukaryotic cell
30  virus. Examples include the SV40 enhancer on the late side of the replication origin (bp 100-
270), the cytomegalovirus early promoter enhancer, the polyoma enhancer on the late side of
the replication origin, and adenovirus enhancers. See also Yaniv, Nature 297:17-18 (1982) on

enhancing elements for activation of eukaryotic promoters. The enhancer may be spliced into
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the vector at a position 5' or 3' to the antibody-encoding sequence, but is preferably located at a

site 5' from the promoter.

(f) Transcription termination component

[0190] Expression vectors used in eukaryotic host cells (yeast, fungi, insect, plant,

5 animal, human, or nucleated cells from other multicellular organisms) will also contain
sequences necessary for the termination of transcription and for stabilizing the mRNA. Such
sequences are commonly available from the 5' and, occasionally 3', untranslated regions of
cukaryotic or viral DNAs or cDNAs. These regions contain nucleotide segments transcribed as
polyadenylated fragments in the untranslated portion of the mRNA encoding antibody. One

10 useful transcription termination component is the bovine growth hormone polyadenylation

region. See W094/11026 and the expression vector disclosed therein.

(g) Selection and transformation of host cells

[0191] Suitable host cells for cloning or expressing the DNA in the vectors herein are
the prokaryote, yeast, or higher eukaryote cells described above. Suitable prokaryotes for this
15  purpose include eubacteria, such as Gram-negative or Gram-positive organisms, for example,
Enterobacteriaceae such as Escherichia, e.g., E. coli, Enterobacter, Erwinia, Klebsiella,
Proteus, Salmonella, e.g., Salmonella typhimurium, Serratia, e.g., Serratia marcescans, and
Shigella, as well as Bacilli such as B. subtilis and B. licheniformis (e.g., B. licheniformis 41P
disclosed in DD 266,710 published 12 April 1989), Pseudomonas such as P. aeruginosa, and
20  Streptomyces. One preferred E. coli cloning host is E. coli 294 (ATCC 31,446), although other
strains such as E. coli B, E. coli X1776 (ATCC 31,537), and E. coli W3110 (ATCC 27,325)
are suitable. These examples are illustrative rather than limiting.
[0192] Full length antibody, antibody fusion proteins, and antibody fragments can be
produced in bacteria, in particular when glycosylation and Fc effector function are not needed,
25  such as when the therapeutic antibody is conjugated to a cytotoxic agent (e.g., a toxin) that by
itself shows effectiveness in tumor cell destruction. Full length antibodies have greater half
life in circulation. Production in E. coli is faster and more cost efficient. For expression of
antibody fragments and polypeptides in bacteria, see, e.g., U.S. 5,648,237 (Carter et. al.), U.S.
5,789,199 (Joly et al.), U.S. 5,840,523 (Simmons et al.), which describes translation initiation
30  region (TIR) and signal sequences for optimizing expression and secretion. See also Charlton,
Methods in Molecular Biology, Vol. 248 (B.K.C. Lo, ed., Humana Press, Totowa, NJ, 2003),
pp. 245-254, describing expression of antibody fragments in E. coli. After expression, the

antibody may be isolated from the E. coli cell paste in a soluble fraction and can be purified
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through, e.g., a protein A or G column depending on the isotype. Final purification can be
carried out similar to the process for purifying antibody expressed e.g,, in CHO cells.
[0193] In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or
yeast are suitable cloning or expression hosts for antibody-encoding vectors. Saccharomyces
5  cerevisiae, or common baker's yeast, is the most commonly used among lower eukaryotic host
microorganisms. However, a number of other genera, species, and strains are commonly
available and useful herein, such as Schizosaccharomyces pombe; Kluyveromyces hosts such
as, e.g., K. lactis, K. fragilis (ATCC 12,424), K. bulgaricus (ATCC 16,045), K. wickeramii
(ATCC 24,178), K. waltii (ATCC 56,500), K. drosophilarum (ATCC 36,906), K .

10 thermotolerans, and K. marxianus; yarrowia (EP 402,226); Pichia pastoris (EP 183,070);
Candida; Trichoderma reesia (EP 244,234); Neurospora crassa;, Schwanniomyces such as
Schwanniomyces occidentalis; and filamentous fungi such as, e.g., Neurospora, Penicillium,
Tolypocladium, and Aspergillus hosts such as A. nidulans and A. niger. For a review
discussing the use of yeasts and filamentous fungi for the production of therapeutic proteins,

15  see, e.g., Gerngross, Nat. Biotech. 22:1409-1414 (2004).

[0194] Certain fungi and yeast strains may be selected in which glycosylation pathways
have been “humanized,” resulting in the production of an antibody with a partially or fully
human glycosylation pattern. See, e.g., Li et al., Nat. Biotech. 24:210-215 (2006) (describing
humanization of the glycosylation pathway in Pichia pastoris), and Gerngross et al., supra.

20  [0195] Suitable host cells for the expression of glycosylated antibody are also derived
from multicellular organisms (invertebrates and vertebrates). Examples of invertebrate cells
include plant and insect cells. Numerous baculoviral strains and variants and corresponding
permissive insect host cells from hosts such as Spodoptera frugiperda (caterpillar), Aedes
aegypti (mosquito), Aedes albopictus (mosquito), Drosophila melanogaster (fruitfly), and

25  Bombyx mori have been identified. A variety of viral strains for transfection are publicly
available, e.g., the L-1 variant of Autographa californica NPV and the Bm-5 strain of Bombyx
mori NPV, and such viruses may be used as the virus herein according to the invention,
particularly for transfection of Spodoptera frugiperda cells.

[0196] Plant cell cultures of cotton, corn, potato, soybean, petunia, tomato, duckweed

30  (Lemnaceae), alfalfa (M. truncatula), and tobacco can also be utilized as hosts. See, e.g., US
Patent Nos. 5,959,177, 6,040,498, 6,420,548, 7,125,978, and 6,417,429 (describing
PLANTIBODIES™ technology for producing antibodies in transgenic plants).

[0197] Vertebrate cells may be used as hosts, and propagation of vertebrate cells in
culture (tissue culture) has become a routine procedure. Examples of useful mammalian host

35  cell lines are monkey kidney CV1 line transformed by SV40 (COS-7, ATCC CRL 1651);
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human embryonic kidney line (293 or 293 cells subcloned for growth in suspension culture,
Graham et al., J. Gen Virol. 36:59 (1977)) ; baby hamster kidney cells (BHK, ATCC CCL 10);
mouse sertoli cells (TM4, Mather, Biol. Reprod. 23:243-251 (1980) ); monkey kidney cells
(CV1 ATCC CCL 70); African green monkey kidney cells (VERO-76, ATCC CRL-1587);
5 human cervical carcinoma cells (HELA, ATCC CCL 2); canine kidney cells (MDCK, ATCC
CCL 34); buffalo rat liver cells (BRL 3A, ATCC CRL 1442); human lung cells (W138, ATCC
CCL 75); human liver cells (Hep G2, HB 8065); mouse mammary tumor (MMT 060562,
ATCC CCL51); TRI cells (Mather et al., Annals N.Y. Acad. Sci. 383:44-68 (1982)); MRC 5
cells; FS4 cells; and a human hepatoma line (Hep G2). Other useful mammalian host cell lines
10 include Chinese hamster ovary (CHO) cells, including DHFR™ CHO cells (Urlaub et al., Proc.
Natl. Acad. Sci. USA 77:4216 (1980)); and myeloma cell lines such as NSO and Sp2/0. For a
review of certain mammalian host cell lines suitable for antibody production, see, ¢.g., Yazaki
and Wu, Methods in Molecular Biology, Vol. 248 (B.K.C. Lo, ed., Humana Press, Totowa, NJ,
2003), pp. 255-268.
15 [0198] Host cells are transformed with the above-described expression or cloning
vectors for antibody production and cultured in conventional nutrient media modified as

appropriate for inducing promoters, selecting transformants, or amplifying the genes encoding

the desired sequences.

(h) Culturing the host cells

20  [0199] The host cells used to produce an antibody of this invention may be cultured in
a variety of media. Commercially available media such as Ham's F10 (Sigma), Minimal
Essential Medium ((MEM), (Sigma), RPMI-1640 (Sigma), and Dulbecco's Modified Eagle's
Medium ((DMEM), Sigma) are suitable for culturing the host cells. In addition, any of the
media described in Ham et al., Meth. Enz. 58:44 (1979), Barnes et al., Anal. Biochem.102:255

25 (1980), U.S. Pat. Nos. 4,767,704; 4,657,866, 4,927,762; 4,560,655; or 5,122,469; WO
90/03430; WO 87/00195; or U.S. Patent Re. 30,985 may be used as culture media for the host
cells. Any of these media may be supplemented as necessary with hormones and/or other
growth factors (such as insulin, transferrin, or epidermal growth factor), salts (such as sodium
chloride, calcium, magnesium, and phosphate), buffers (such as HEPES), nucleotides (such as

30  adenosine and thymidine), antibiotics (such as GENTAMY CIN™ drug), trace elements
(defined as inorganic compounds usually present at final concentrations in the micromolar
range), and glucose or an equivalent energy source. Any other necessary supplements may

also be included at appropriate concentrations that would be known to those skilled in the art.
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(x1) Purification of antibody

[0200] When using recombinant techniques, the antibody can be produced
5  intracellularly, in the periplasmic space, or directly secreted into the medium. If the antibody is

produced intracellularly, as a first step, the particulate debris, either host cells or lysed
fragments, are removed, for example, by centrifugation or ultrafiltration. Carter ef al.,
Bio/Technology 10:163-167 (1992) describe a procedure for isolating antibodies which are
secreted to the periplasmic space of E. coli. Briefly, cell paste is thawed in the presence of

10 sodium acetate (pH 3.5), EDTA, and phenylmethylsulfonylfluoride (PMSF) over about 30 min.
Cell debris can be removed by centrifugation. Where the antibody is secreted into the medium,
supernatants from such expression systems are generally first concentrated using a
commercially available protein concentration filter, for example, an Amicon or Millipore
Pellicon ultrafiltration unit. A protease inhibitor such as PMSF may be included in any of the

15  foregoing steps to inhibit proteolysis and antibiotics may be included to prevent the growth of
adventitious contaminants.
[0201] The antibody composition prepared from the cells can be purified using, for
example, hydroxylapatite chromatography, hydrophobic interaction chromatography, gel
electrophoresis, dialysis, and affinity chromatography, with affinity chromatography being

20  among one of the typically preferred purification steps. The suitability of protein A as an
affinity ligand depends on the species and isotype of any immunoglobulin Fc domain that is
present in the antibody. Protein A can be used to purify antibodies that are based on human y1,
v2, or ¥4 heavy chains (Lindmark et al., J. Immunol. Meth. 62:1-13 (1983)). Protein G is
recommended for all mouse isotypes and for human y3 (Guss ef al., EMBO J. 5:15671575

25  (1986)). The matrix to which the affinity ligand is attached is most often agarose, but other
matrices are available. Mechanically stable matrices such as controlled pore glass or
poly(styrenedivinyl)benzene allow for faster flow rates and shorter processing times than can
be achieved with agarose. Where the antibody comprises a Cy3 domain, the Bakerbond
ABX™resin (J. T. Baker, Phillipsburg, NJ) is useful for purification. Other techniques for

30  protein purification such as fractionation on an ion-exchange column, ethanol precipitation,
Reverse Phase HPLC, chromatography on silica, chromatography on heparin SEPHAROSE™
chromatography on an anion or cation exchange resin (such as a polyaspartic acid column),
chromatofocusing, SDS-PAGE, and ammonium sulfate precipitation are also available
depending on the antibody to be recovered.
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Sanpl e % Total Aggregate O weeks % Total Aggregate 1 week % Total Aggregate
2 weeks %O0abHlosAgr egat e 4 weeks PCT/US2010/061347

[0202] In general, various methodologies for preparing antibodies for use in research,
testing, and clinicalare well-established in the art, consistent with the above-described
methodologies and/or as deemed appropriate by one skilled in the art for a particular antibody
of interest.
5 D. Selecting Biologically Active Antibodies

[0203] Antibodies produced as described above may be subjected to one or more
"biological activity" assays to select an antibody with beneficial properties from a therapeutic
perspective. The antibody may be screened for its ability to bind the antigen against which it
was raised. For example, for an anti-VEGF antibody, as shown in the example below, the

10  antigen binding properties of the antibody can be evaluated in an assay that detects the ability
to bind to VEGF.
[0204] In another embodiment, the affinity of the antibody may be determined by
saturation binding; ELISA; and/or competition assays (¢.g. RIA's), for example.
[0205] Also, the antibody may be subjected to other biological activity assays, e.g., in

15  order to evaluate its effectiveness as a therapeutic. Such assays are known in the art and
depend on the target antigen and intended use for the antibody.
[0206] To screen for antibodies which bind to a particular epitope on the antigen of
interest (e.g., those which block binding of the anti-VEGF antibody of the example to VEGF),
a routine cross-blocking assay such as that described in Antibodies, A Laboratory Manual,

20  Cold Spring Harbor Laboratory, Ed Harlow and David Lane (1988), can be performed.
Alternatively, epitope mapping, ¢.g. as described in Champe et al., J. Biol. Chem. 270:1388-
1394 (1995), can be performed to determine whether the antibody binds an epitope of interest.
E. Articles of Manufacture
[0207] In another embodiment of the invention, an article of manufacture is provided

25  comprising a container which holds the aqueous pharmaceutical formulation of the invention
and optionally provides instructions for its use. Suitable containers include, for example,
bottles, vials and syringes. The container may be formed from a variety of materials such as
glass or plastic. An exemplary container is a 3-20 cc single use glass vial. Alternatively, for a
multidose formulation, the container may be 3-100 cc glass vial. The container holds the

30  formulation and the label on, or associated with, the container may indicate directions for use.
The article of manufacture may further include other materials desirable from a commercial
and user standpoint, including other buffers, diluents, filters, needles, syringes, and package

inserts with instructions for use.
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[0208] The invention will be more fully understood by reference to the following

examples. They should not, however, be construed as limiting the scope of the invention. All

literature and patent citations are incorporated herein by reference.

[0209] The specification is considered to be sufficient to enable one skilled in the art to
5  practice the invention. Various modifications of the invention in addition to those shown and

described herein will become apparent to those skilled in the art from the foregoing description

and fall within the scope of the appended claims. All publications, patents, and patent

applications cited herein are hereby incorporated by reference in their entirety for all purposes.

10
EXAMPLES
[0210] It is understood that the examples and embodiments described herein are for
illustrative purposes only and that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be included within the spirit and purview of

15  this application and scope of the appended claims.

Example 1: Stable anti-VEGF antibody Liquid Formulations

[0211] This examples describe the development and stability testing of stable liquid
formulations comprising anti-VEGF antibody at protein concentrations in the range from about
20 mg/mL-200 mg/mL in various liquid formulations comprising comprising histidine,

20  arginine, acetate, or sodium chloride. One milliliter of each formulation in a 3cc glass vials
was stored at 40°C and the stability was assessed at 1, 2, and 4 weeks. The stability of anti-
VEGF was monitored by several assays including UV (for concentration and turbidity), size
exclusion chromatography (SEC) for size variant analysis, imaged capillary isoelectric
focusing (iclEF) for charge variant analysis, CE-SDS for size distribution and binding assay

25  for activity. After four weeks of stability testing, our results indicate that anti-VEGF is stable
in 200 mM Arginine Acetate, 150 mM Sodium Chloride, 0.04% PS20, pH 5.2.

[0212] The stability (e.g., aggregate formation, viscosity, etc.) of anti-VEGF was
investigated in various liquid formulations comprising histidine, sodium chloride, arginine, and
acetate. The stability of anti-VEGF was monitored by several assays including, size exclusion

30  chromatography (SEC) for aggregate formation analysis. Our results indicate that anti-VEGF is
stable at about pH 5.2 in arginine-containing buffers.

[0213] Anti-VEGF was formulated into different buffers by dialysis using Slide-a-
Lyzer® cassettes to achieve the final concentrations listed in Table 1. Each formulation was

sterile filtered with 0.22um Steriflip® filter units and aseptically filled into autoclaved vials,
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stoppered, and sealed. Samples were placed at 2-8 C, 25°C, and 40 C and stability studies were

conducted at select temperatures.

Table 1: Formulations

5  Formulation
A 51 mM sodium phosphate, 159 mM Trehalose, 0.04% PS20, pH 6.2
B 200 mM Arginine Acetate, 0.04% PS20, pH 5.2
C 20 mM Sodium Acetate, 240 mM Sucrose, 0.04% PS20, pH 5.2
D 20 mM Histidine Chloride, 200 mM Arginine Chloride, 0.04% PS20, pH 5.2

10

METHODS
[0214] pH: A 200 pL volume of each sample was placed in a 1.5ml Eppendorf tubes at
an ambient temperature and their pH was measured using Thermo Orion pH meter equipped
with a Ross® semi-micro electrode. The pH meter was calibrated using Thermo Orion buffer

15  standards pH 4.0, 5.0 and 7.0.

[0215] Viscosity: Shear viscosity was measured using an Anton Paar Physica MCR300
rheometer with a 25 mm cone (CP 25-1) set at a height of 0.049 mm. 75 pL of each sample
was loaded onto a Peltier plate at 25°C and measured 10 times per 100s interval at a constant

shear rate of 1000 1/s.

20  [0216] Size Exclusion Exchange Chromatography (SEC): Size exclusion
chromatography was performed to quantitate total aggregate levels (with neat injections) and
slow-dissociating aggregate levels (with dilute injections). Dilute injections were diluted with
mobile phase buffer (0.20M potassium phosphate, 0.25M potassium chloride, pH 6.2) to 0.5
mg/mL. All samples were incubated at 30°C for 24 hours prior to analysis. 10uL of each neat

25  sample and 100uL of each dilute sample were injected onto a TSK G3000SWXL, 7.8 X
300mm column (TOSOHAAS, part no. 08541) using an Agilent 1100 HPLC system. The
autosampler was kept at 30°C while the column was kept at ambient temperature. Flow rate
was 0.5 mL/min and total run time per sample was 30 minutes. Data was analyzed with sample
absorbance at 280 nm using HP Chemstation.

30 [0217] lon Exchange Chromatography (IEC): lon exchange chromatography was
performed to quantitate charged variants in carboxypeptidase B (CpB)-digested samples.
Samples were diluted to 1 mg/mL with Solvent A (20 mM N-(2-Acetamido)-2-
aminoethanesulfonic acid (ACES) buffer, pH 6.5), treated with a 1% w/w addition of 1 mg/mL
CpB, and incubated for 20 minutes at 37°C. 50uL of each sample was then injected onto a
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6.7 Avregation of Fornulations at 25C. The anount of total aggregate
and diner fornmed in each anti-VEG- fornulation (100 ng/m ) after storage
for 0, 2,w020amd4Boweeks at 25C was 5 measured and is seCTstmlln/OBn4Tabl e 6

pelow T30S, B Ie A SEER o0 Tt Sy P e A L 2
Aggr egat&utgsa\fﬁﬂé’r&elﬁpé)’faﬂlrélwﬁs Kep? a2 %"C Whlle the column was kept at 40°C. Flow rate was
0.5 mL/min while using a gradient of Solvent A and Solvent B (200 mM sodium chloride in
Solvent A) over 90 minutes, as listed in the test procedure. Data was analyzed with sample
5  absorbance at 280 nm using HP Chemstation.
[0218] Turbidity Assay: To monitor turbidity the optical density of each
formulation was measured at 350 nm using an Agilent 8453 UV-VIS spectrophotmeter. All
samples were analyzed without dilution using a 1 cm pathlength quartz cuvette.
[0219] -20°C and Freeze Thaw Stability Studies: Formulations A-D are aseptically
10 filled into 316 L stainless steel mini-cans (15 mL/minican). All samples are stored at -20°C for
varying amounts of time (e.g., 24, 48, 72, or more hours; 4, 5, 6, 7, or more days; 2, 3,4, 5, 6,
7, 8, or more weeks; 3,4, 5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
or more months, and continuously sampled aseptically under a laminar flow hood. In addition,
formulations A-D are filled into 6 cc glass vials and stored at -20°C. Each vial is subjected to

15  five freeze thaw cycles and analyzed using SEC, IEC and turbidity assays. The freeze-thaw

cycle entails storage for at least 24 hours at -20°C followed by storage for at least 24 hours at

5°C.
RESULTS AND DISCUSSION
[0220] This study investigated the stability (e.g., aggregate formation, viscosity,

20  chemical stability etc.) of different concentrations of anti-VEGF in an arginine-based
formulation. SEC and IEC were used to monitor stability of anti-VEGF at stressed and
accelerated storage conditions. Aggregation and viscosity of the anti-VEGF was measured and

set forth in Table 2 below and illustrated in Figures 2 and 4.

25 Table 2: physical properties of formulations studied
Formulation | [Protein] (mg/ml) | %Total Aggregate | Viscosity (cP)

A 25 7

A 30 8

A 100 10

A 150 13

B 20 N/D 1.3

B 50 2.6 1.9

B 100 3.8 4.2

B 110 N/D 4.7
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C546.66.64.8D3.45.16.46.1 10 Avregation of Fornulations at 2-8C
The anpunt of aggregate and dinmer formed in each anti-VEG- fornul ation (100
ng/ m) afwerZOBW(lsn'Esge for 0 and 4 weeks at 2-8C was neasmcwmsammmsswet

forth in Tabl ow—Tt5Tabt .UL —age te—and—dtrrer—after storage
at 2-8C For nul at | oﬁg % otlal Aqq\rf‘?a%at 0 lweeks tal A qreqadf]e weeks %
D ner 0 weeks 150 N/D
C 20 N/D 1.6
C 50 3 23
C 100 53 5.7
C 125 N/D 12.4
C 150 N/D 23.5
C 175 N/D 52
D 20 N/D 1.3
D 50 2.1 1.8
D 100 34 43
D 125 N/D 6
D 150 N/D 11.3
D 175 N/D 17.7
[0221] Aggregation of all Formulations at 40°C: The amount of total aggregate and
dimer formed in each anti-VEGF formulation after storage for 0, 1, 2, and 4 weeks at 40°C was
measured and is set forth in Tables 3, 4, and 5 below and illustrated in Figures 1 and 3.
5

Table 3: Total aggregate after storage at 40°C

%Total
Aggregate
4 weeks
10.3
5
7.1
10.8

Sample
A

B
C
D

Table 4: Total aggregate after storage at 40°C

% Total % Total % Total
Aggregate | Aggregate | Aggregate
Sample 0 weeks 1 week 2 weeks
B 3.9 4.7 53
C 54 6.8 8.3
D 34 52 8.4

% Total
Aggregate
4 weeks
6.1
8.1
13.1
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% Dinmer 4 weeks B 3.9 3.8 3.33.2C5.45.74.75.1D3.4352.829 W
2011/ 084750PCT/ US2010/ 061347 Avregation at various Argi nine concentrations
aggregate fornmed in each amCrrASEGH/06BaTUl ati on

m%s&ured and is set forth in

at 40C. WwWbeodmswrsd of total

at various arginine acetate
Tabl e 8 below. 5Table 8: To

ns., was

IT%%EG 'nrigl:[i er storagde at .
41'° 2ggrégat’e AT 1 50 Argi ni ne acetate

concentrations Arginine Acetate |Conpahér ato®mef™N) % Dimer
Sample 0 weeks 1 week 2 weeks

B 3.3 3.9 4.4

C 4.7 6.0 7.4

D 2.8 42 6.7

% Dimer
4 weeks
5.0
7.1
10.8

Aggregation of Formulations at 25°C: The amount of total aggregate and dimer formed in

cach anti-VEGF formulation (100 mg/ml) after storage for 0, 2, 4, and 8 weeks at 25°C was

5  measured and is set forth in Table 6 below.
Table 6: Total aggregate after storage at 25°C
%Total %Total %Total %Total
Aggregate Aggregate Aggregate Aggregate
Formulation 0 weeks 2 weeks 4 weeks 8 weeks
B 39 4.6 4.3 34
C 54 6.6 6.6 4.8
D 34 5.1 6.4 6.1
10
Aggregation of Formulations at_2-8 C: The amount of aggregate and dimer formed in each
anti-VEGF formulation (100 mg/ml) after storage for 0 and 4 weeks at 2-8°C was measured
and is set forth in Table 7 below.
15 Table 7: Total aggregate and dimer after storage at 2-8 C
%Total %Total
Aggregate Aggregate % Dimer % Dimer
Formulation 0 weeks 4 weeks 0 weeks 4 weeks
B 39 3.8 33 3.2
C 54 5.7 4.7 5.1
D 34 3.5 2.8 2.9
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%dotal Aggregate 25 5.2 50 4.8 100 4.4 200 4.2 [0222]Effect of Excipients
and lonic Strength: The effect of different excipients on the 10stability
of anti -\Xﬁmfzovmu'snvesti gated. A list of excipients explPoras200obisdes

B(J)?I lrJQSp osgh?t 5 tv ! I}I rezn%:ectoag'eeﬂ rd zo% “thO%EEtﬁ{e amo#nggptgﬁa]tl Iogérggatgmjo“ de.
hi sti di mermdl @rdacleaapyEegafoeduladst etrvatnba@a@iﬂm@&dwte tacomtkaionongs [ 0223] The
stability of anti-VEG was eval uated in various buffer conditions. The 15
dat a obtBfasegdrpd i schiordyigdpbleioh@ewt hat anti-VEGF is nore stable in
arginine acetate buffers between pH 4.0 and pH 6.0. The data obtained from
the formul ati on screeni ng study showed that anti-VEG- is stable and has
reduded aggr egat eTads -die@ragleeddmes aronriatis AQ0nimghodtapicok@nnragomcent ration in
200 nmM Argi ni ne Acetate, 0.04% PS20 at pH 5.2. 20 25 WO

2011/ 084750PCT/ US2010/ 061347 CLAIMS W claim 1. A stable aqueous

pharmaceutical formulatipn, KRg, 0Tl T On S ngja 5therapeutically
effective anount of an apti body 1|hn an aargl ni ne@Eféﬁ pH 4.0 to 6.0.
2. The fornul ati on of cl pi fdncemtingroni(mMhe buf./ﬁi@rega& ar argi nine acetate
buffer, pH 4.5 to 5.5.
25 52
50 4.8
100 4.4
200 4.2
[0222] Effect of Excipients and lonic Strength: The effect of different excipients on the

10 stability of anti-VEGF was investigated. A list of excipients explored includes sodium
phosphate, arginine acetate, sodium acetate, and histidine chloride. Our results showed that
formulations containing arginine chloride and histidine chloride aggregated faster than all other
formulations.

[0223] The stability of anti-VEGF was evaluated in various buffer conditions. The

15  data obtained from the study showed that anti-VEGF is more stable in arginine acetate buffers
between pH 4.0 and pH 6.0. The data obtained from the formulation screening study showed
that anti-VEGF is stable and has reduced aggregate and dimer formation at 100 mg/mL protein
concentration in 200 mM Arginine Acetate, 0.04% PS20 at pH 5.2.

20

25
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103. The fornulation of claim1l1, wherein the buffer is an arginine acetate
buffer, pH 4.8 to 5.4. 4. The forrmulation of claim1, wherein the buffer is
an ar gi niwe 2aciesatse buffer, pH 5. The fornul ati eaTafS2aloasrsg? 2, 3,
or 4 wherein the arginine actetate Cﬂ%e@;léation in the buffer is from
about 25 mMto about 250 nM .~ The formulation of clains 2, 3,
or 4 wherein the arginine actetate concentration 20 in the buffer is from
about 50 mMto about 250 mM 7. The fornulation of clainms 2, 3, or 4
wher ei n We€ladmgi ni ne actetate concentration in the buffer is fromabout 75

mM to about 25Q, (e %@%oﬁé‘g?Jr&%@éﬂtﬁ&li}fgﬂg@%g&d,%%F%ulaﬁo%%méri‘éggf&ei n the

argi nine actetate concentration i1nt er 1s from about mV t o about
250 M tReripaiticaliyrefifative amofintalfan matiydydn ankrgninebeffel, pHt4@te6.0i ni ne
acetate concentration in the buffer is fromabout 120 mMMto about 240 nmM
30 10. The forrmulation of clainms 2, 3, or 4, wherein arginine

acetate concent gt 'fcﬁﬁu'!é’t‘iloh foe cRyth fi g{Svh%éiJ %9%1@&5{% bin 2P0V ERat8 BRtE:, ?ﬁi 4™

11. The fornulation of clains 2, 3, or 4, ereln the arginine acetate
concent rtatiidon 35 in the buffer is about 200 MM WO

2011/ 084750PCT/ US2010/ 061347 12. The fornulation of claim11, further
conprising a surfactant. 13. The fornulation of claim 12, wherein the

sur flgct ant i 3 pol ysRrfeah@atidifof cTiith f,arHBaiAth O fRE iCdrddrBindnd, acRI Rirfer e
pol ysorbate is pol ysorbate 20. 15. The fornulation of claim12,

wher ei n 4%t &tr f act ant concentration is from0.0001%to about 1.0%

16. The fornulation of claim 12, wherein the surfactant concentration is
fromabout 0.01%to about 0.05% 17. The formulation of claim 12,
wherei n the surfacki@norre@agansf @dinon vitferén @%ufiBis abhegihdfendb@atd wififedfpte| ai m
1, wherein the antibody concentration is fromabout 10 ng/m to about 250
nmg/ m . 52.19. The formulation of claim1, wherein the anti body
concl?,ntration is fromabout 25 20 ng/m to 200 ng/m . 20. The fornul ation
of claim1l, wherein the antibody concentration is fromabout 50 ng/m to
about 150 ng/art . The formulation of claims 2, 3, or 4 wherein the arginine actetate concentration

in the buffer is from about 25 mM to about 250 mM.

6. The formulation of claims 2, 3, or 4 wherein the arginine actetate concentration

20  1n the buffer is from about 50 mM to about 250 mM.

7. The formulation of claims 2, 3, or 4 wherein the arginine actetate concentration

in the buffer is from about 75 mM to about 250 mM.

25 8. The formulation of claims 2, 3, or 4 wherein the arginine actetate concentration

in the buffer is from about 100 mM to about 250 mM.

9. The formulation of claims 2, 3, or 4, wherein the arginine acetate concentration
in the buffer is from about 120 mM to about 240 mM.
30
10. The formulation of claims 2, 3, or 4, wherein arginine acetate concentration in

the buffer is from about 150 mM to about 225 mM.

11. The formulation of claims 2, 3, or 4, wherein the arginine acetate concentration

35  in the buffer is about 200 mM.
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2521. The formulation of claim1l, wherein the anti body concentration is
fromabout 75 ng/m to about 125 ng/m. 22. The fornul ation of claim
1, wher eiwotzha/@mtsobody i s not subject to prior |yophil iPzaitSemo/083423. The
formul ation of claim1l wherein the anti body binds VEG-. 24. The fornul ation
of claim1l, wherein the antibody is a nonoclonal antibody. WO

2011/ 084750PQD. USRGIMOSIIAT claim 1, fudtier cdmpribiag ashdidton. of clai m 24 wherein
t he nonocl onal antibody is a full |ength antibody. 26. The
formul ati on of claim 24 wherein the nonoclonal antibody is an 1gGl

Sant 100dy. 13 ncFle Tl SEHL S S8Rl 6 BLMARMORIGLPYpE, Tonoo! onal

anti body is a hunmanized anti body. ornulati aim 24 wherein
t he sonocl onal antibody is an anti body fragnent conprising an

ant i gen-bi ndi ng regij on., . .29, The fornmul ation of cJaim?28 wherein the
anti body fr aglﬁerﬁheﬁjgﬂ%ul%%l frclaifals. paerein fiver ysompgte s polySoreye e
formul ati on of claim 24 wherein the nonocl onal anti body binds VEG-.

31. The formulation of claim30 wherein the antibody is bevaci zumab.

2032. The f or nijl dthiedornodlatedres frldimatlie méicrein the sodadeitanadenamtiotbsdion §.0001%
suscept%blg tqé%ggregation. 33. The formulation of claim2 wherein
the buf f8A°PY ‘268 M ar gi ni ne acetate pH 5.2, the surfactant is pol ysorbate
in gp anount of about 0.01-0.1%v/v, wherein the forrmulation is 25stable at
a tenperature of about 40C for at |east 28 days 34. An article of
manuf act ur e cléapticdpigulatirosftchdinel2, mdlcthimthcsudacipiteonenaoien sHemrak®lt i cal
fornulagj&ﬂ/%ga({kabgg a therapeutically effective anount of an anti body,
an argi ni'ne’ace ate Butfer from about pH 4.5 to about 6.0, and a
surfactant. 30

17. The formulation of claim 12, wherein the surfactant concentration is 0.04%.
15
18. The formulation of claim 1, wherein the antibody concentration is from about 10

mg/ml to about 250 mg/ml.

19. The formulation of claim 1, wherein the antibody concentration is from about 25

20  mg/ml to 200 mg/ml.

20. The formulation of claim 1, wherein the antibody concentration is from about 50

mg/ml to about 150 mg/ml.

25 21. The formulation of claim 1, wherein the antibody concentration is from about 75

mg/ml to about 125 mg/ml.
22. The formulation of claim 1, wherein the antibody is not subject to prior
lyophilization.
30

23. The formulation of claim 1 wherein the antibody binds VEGF.

24.  The formulation of claim 1, wherein the antibody is a monoclonal antibody.
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35. The article of manufacture of claim 34, wherein the antibody binds
VEGF. 36. The article of manufacture of claim35, wherein the

ant i body we 2bewvaseisaunab. WO 2011/ 084750PCT/ US2010/ 0613#€T/US2010/08i84A net hod
for stabiliziyng anyantibody in.an epus. pharmaceut i.cal.. f or.nul.at i on., by
con i ng & Cer apein R ot Al P BHS e BRRGTO MR TR LGB e
acet at e daubdgyr. from about pH 4.5 to about 6.0, and a surfactant. 538. The
nmet hod of claim 37, wherein the antibody binds VEG-. 39. The

nmet hod of claim 38, wherein the antibody is bevaci zunmab. 40. A
st abl e aqueo ph e . I,Qn: i S) . ically 10
ot ective anount oreagfdof ABEPNL A CRE ok LR A LR AR TGP LV 62
and & sumtibedyant . 41. The fornulation of claim40 wherein the
anti body bi nds VEG-. 42. The forrnul ation of claim4l wherein the
anti body is bevaci zunmab 43. An article of manufacture

conpri sing a gont al'“l{éef?nﬁ'lﬁhﬁ&{]&f Aie 396 AULAL thOhoRbelBRM aBfifodfis %glﬁhl_rzllﬁiezé@' 42.

44. The formulation o aiml which i1s sterile.
f or nul atanghodyf. claim 1 which is stable upon storage at about 40C for at
| east 28 days. 46. The formulation of claim1 which is aqueous
and is adm nistered to a subject. 47. The fornul ation of claim46
whergi n the fxxr nul et BnIStdP6f d1aThi 2VRAGER the MonoSURA UhARKRRUS aft SRALARAy
intranmuscular (1M adm nistration. ' 48. The formul ation of "claim
46, whi dregment eempnsingien ditigen-dindong weWnt he anti body 30 concentration is
fromabout 10 ng/m to about 250 ng/m. 49. The fornul ati on of claim
46, which is for IV admnistration and the anti body concentration is from
about 50 ng/ 9.t o EHeABEMUGoMEY dHim MWOVBEEH tA8 4t HIRAC Taldnl 00 /A 0ab 34 F(ab')2
50. The fornulation of claim46, which is for SQ adm ni stration and the
ant i bodyfa@d¥8ent ration is fromabout 25 ng/nl to about 250 nmg/m .
51. yEhe formulation of claim46, which is for SQ adm nistration and the
anti body 5 concentration is fromabout 50 ng/m to about 100 ng/m .

30.  The formulation of claim 24 wherein the monoclonal antibody binds VEGF.

31.  The formulation of claim 30 wherein the antibody is bevacizumab.
20 32.  The formulation of claim 1 wherein the monoclonal antibody is susceptible to
aggregation.

33. The formulation of claim 2 wherein the buffer is 200 mM arginine acetate pH 5.2,
the surfactant is polysorbate in an amount of about 0.01-0.1% v/v, wherein the formulation is

25 stable at a temperature of about 40 C for at least 28 days

34. An article of manufacture comprising a container holding a stable aqueous
pharmaceutical formulation comprising a therapeutically effective amount of an antibody, an
arginine acetate buffer from about pH 4.5 to about 6.0, and a surfactant.

30
35.  The article of manufacture of claim 34, wherein the antibody binds VEGF.

36.  The article of manufacture of claim 35, wherein the antibody is bevacizumab.
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52. Avial wth a stopper pierceable by a syringe conprising the

formul ation of claim1l inside the vial. 1053. The vial of claim52 which is
st ored atwealoutos2758C. 54. The vial of claimb52 wecthiSeaomac3eT, 20 cc
or 50 cc vial,, 55., A stainless,;.steel tank conmprisin he formi ation..of
Slaim 1 insidd-tne Psmiod BESRGHamE In ph oty AR padeolR bl st Brhiifah o

i s frozesy.combining aterapuiiedlyodfcefivd sraaiiit g al aghiltgsa QinthcSREdes buffera

subj ect conprising adm nistering the fornmulation of claiml to a subject in
an ampurftorepbaH 5ﬁ%aW¥%é@,WﬁgaﬂH§@§§é or disorder. 58. The net hod
of claim57 wherein the antibody binds VEG-. 59. The nethod of claim
58 wherein the anti body is bevaci zumab 2560. A pharmaceutical formulation
conpsi si ng: (3) a Thelrhethedof daihg®, vartdib ddyansivedebihdbVEGF0 deam dati on or
aggregation in an anount from about 10 ng/nL to about 250 ng/ni; (b)

argi nine acetate buffer, pH 4.5 to 6.0; and (c) polysorbate 20 in an anount
fr om about 0.401% b, 4hQHS G dffin H0GheTDE . MUAL @0y Rlzkh M 60 wher el n
the anti body binds VEG-. 62. The formnulation of claim®6l wherein the

anti body is bevaci zumab 63. A nethod for reducing aggregation of a

t her apeutic nocl pnal . anti bod 35co ksing . fornul ating the antipody in
an argini ne aq@et at Stﬁhlﬁfaél}l?o% Q%ﬁrf‘%acfﬂﬂ)t@.[ l&m’flg’tlowmpnsmg ? therapeuplcalg’
2011084 fROMLTAkRAR O 4D B dy 6200 TR dFeiniRchcefatChafdMaBFH W hed B stiffgtant | body
bi nds VEGF. 65. The nethod of "claim 64 wherein the antibody is bevaci zumab.
66. A pharmaceutical formulation conprising an anti body that binds to VEG-
in an argini acet,ate buffer at .a rom.about, 4.5.t t 6.0, and a
surfactant. g@;Th§ﬁ¥H§%%@g??%%%%?ﬂkﬁg¥ﬁ$ﬁ%“ﬁ g@%{ﬁy?lgﬁan i 'body is

bevaci zumab.

42. The formulation of claim 41 wherein the antibody is bevacizumab
15
43.  An article of manufacture comprising a container holding the formulation of
any one of claims 40-42.
44.  The formulation of claim 1 which is sterile.
20
45. The formulation of claim 1 which is stable upon storage at about 40°C for at
least 28 days.
46.  The formulation of claim 1 which is aqueous and is administered to a subject.
25
47.  The formulation of claim 46 wherein the formulation is for intravenous (IV),

subcutaneous (SQ) or intramuscular (IM) administration.

48.  The formulation of claim 46, which is for IV administration and the antibody

30  concentration is from about 10 mg/ml to about 250 mg/ml.

49.  The formulation of claim 46, which is for IV administration and the antibody

concentration is from about 50 mg/ml to about 100 mg/ml.
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68. A net hod of meki ng a pharmaceutical fornulation conprising: (a)
preparing the forrmulation of claim1; and (b) eval uating physi cal
st abi | i t yWochemsezsh st abi I i ty, or bi ol ogical activity ofCriisS2ansisaty in

the formlat Iﬁ%nt"lhh 3’0 ono cgqj 10@ 15?(?{ g&;n&imglq%}aggng (thOdYbb nds

VEGF. 70. The
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concentration is from about 25 mg/ml to about 250 mg/ml.

51. The formulation of claim 46, which is for SQ administration and the antibody

concentration is from about 50 mg/ml to about 100 mg/ml.

52. A vial with a stopper pierceable by a syringe comprising the formulation of

claim 1 inside the vial.

53. The vial of claim 52 which is stored at about 2-8 C.

54. The vial of claim 52 which is a 3cc, 20 cc or 50 cc vial.

55. A stainless steel tank comprising the formulation of claim 1 inside the tank.

56. The tank of claim 55 wherein the formulation is frozen.

57. A method of treating a disease or disorder in a subject comprising administering

the formulation of claim 1 to a subject in an amount effective to treat the disease or disorder.

58.  The method of claim 57 wherein the antibody binds VEGF.

59.  The method of claim 58 wherein the antibody is bevacizumab

60. A pharmaceutical formulation comprising: (a) a full length IgG1 antibody
susceptible to deamidation or aggregation in an amount from about 10 mg/mL to about 250
mg/mL; (b) arginine acetate buffer, pH 4.5 to 6.0; and (c) polysorbate 20 in an amount from
about 0.01% to about 0.1%.

61.  The formulation of claim 60 wherein the antibody binds VEGF.

62. The formulation of claim 61 wherein the antibody is bevacizumab

63. A method for reducing aggregation of a therapeutic monoclonal antibody,

comprising formulating the antibody in an arginine acetate buffer, pH 4.5 to 6.0.
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64.

65.

66.

The method of claim 63 wherein the antibody binds VEGF.

The method of claim 64 wherein the antibody is bevacizumab.

A pharmaceutical formulation comprising an antibody that binds to VEGF in an

arginine acetate buffer at a pH from about 4.5 to about 6.0, and a surfactant.

67.

68.

The formulation of claim 66 wherein the antibody is bevacizumab.

A method of making a pharmaceutical formulation comprising:

(a) preparing the formulation of claim 1; and

(b) evaluating physical stability, chemical stability, or biological activity of the

antibody in the formulation.

69.

70.

The method of claim 68, wherein the antibody binds VEGF.

The method of claim 69, wherein the antibody is bevacizumab
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