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important to keep the therapeutic proteins stably dissolved for extended periods of time.

High concentration solutions of proteins increase the likelihood of protein-protein
interactions favoring aggregation; prevention of aggregation has become a major issue for
25  protein drug formulation. Aggregation leads to a number of problems, including
decreased bioavailability of the active protein, altered pharmacokinetics, and unwanted
immunogenicity. (Frokjaer, S. and Otzen, D.E., Nat. Rev. Drug. Discov. 4: 298-306
(2005); Jiskoot, W. and Crommelin, D.J.A., EJHP Practice 12:20-21 (2006)).
The prevention of aggregation remains largely empirical, as the molecular details
30 of the aggregation process are generally unknown. A typical strategy is to add stabilizers
to a protein solution. Commonly used stabilizers include sugars, salts, free amino acids
such as L-arginine and L-glutamine (Golovanov, A.P. et al., J. Am. Chem. Soc. 126:8933-
8939 (2004)), polyols (Singh, S. and Singh, J., AAPS Pharm. Sci. Tech 4: 1-9 (2003);
Mishra, R. et al., J. Biol. Chem. 280:15553-15560 (2005)), polyethylene glycols (PEGs),

35 and other polymers, such as polysorbates or poloxamers that may reduce protein-protein
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Switzerland), and Voltaren™ (Novartis, Switzerland). See also Table 1 of Szjetli, supra.

These formulations are all limited to small molecule compounds.
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for mujyat i iMREREI R, the anti-CD20 anti body conprises an am no acid
sequer(l)ce Ogg?"edgftaeg% 0?vc')m the group consisting of SEQID NO 1-15. In further
enbodi nents of the invention, the antibody conprises the light chain

vari abl e domai n of 15 SEQ SDMMIARYIQF THE INWENTION N vari abl e donai n of
SEQ ID NO 2, or the |jght chain variable domain of SEQ ID NO 3 and the
heavy chain vdriciiiestrg haysbesn y%O&kﬁral.stwﬁéolvh\hé?ﬁsiforPOPale?é?r provi des

nmet hods i : i i i 5 I ngt h

T ant charhobr S Ol OGRS PeoR PP SRR, R Bl o N 7,
SEQ |'D NGry8roxgrpr&EQghdnNOhidroxiThepyhventinlobitédiaggiezatipn ond flescubmtiohefis and 20
formul ati ons. wherej.n the antihody conprjises the full-length I|i chai n of
SEQ | D NP PRECHE F2 FEHSEH TR PeEarn s BbodE T 2O D NO 11
SEQ I D N@1kZindREQhhRyidd Buin® inhithitdd|aBeNEhiddh and flocculdiiéh bMyeibedy hur t her
provides a nethod of ‘treating a cancer of CD20 expressing B cell's

conpri si rfuglachmcanteations Hgredone ropresants & havehusednt exsdodentrin. CHRMhaanelsdodi es of
Table 1 25 in_a, pharmaceutical formul ation compri sing cenpri si 2%.10 30%
HP- Bot a T SRELY PSP lessigning ot ldior e efiden e o of Qb B tnE it copo
posi tdove dBfiged hmotRBReveight VIS Rfudbifand cBste@lidcdlryloRRanddifbottestkeiitia. | n
specific enbodi nents, fornulations conprising the humani zed 2H7 anti bodi es

t hat bi ndntigde tosElqgabeenditiens af thedniceted sifer agment s t hereof are used to

t t - Hodgkj n' : ' t ' i 6 I d
ol ent NHL ST e STARARRstbblhod KIAGLEM, Dikgaifon DR MBI L oo nan
Hodgki n' Hladicsleaseof - Rktpmotaralel suchrmp hgeytting uhdemphasiclofiShildonditlonQrbiyche
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fragments thereo re -us B cell cancers
| i st ed abmdeulfo-butyl efihe(SBR)entlodextah s bhpsiguifidaes reduvebh adaggregatientindig an

aut oi nmu di seasg, ,conpri si dm ni steri to a.patient suffering from
e aut of IRt B 4EQaBL08 of PePabekre el e wtaRPLrEHEiMR Nof o humani zed
2H7 ant i hagymehtidel te ditd 6F ALANAMIBE BicibAn f@4 MHcahl Qftiof SR dr HEVIIS% t O

30% HP-Beta cycl odextrin, HP-Gamma cyclodextrin, or SBE cyclodextrin. In
speci f i ¢ recthediionmeimimizetindarameigmaniheingictiensite dwingeslubettabobis adminireratipoup

consisting of rheumatoid arthriti.s ju ilent oid arthritis,
and the W e ERERURUeB R S Pk e Tk et MRt S0 ER N er & and ThEa
10ant agonjyslodbxtaf P #nhe sRI6R i, of SBEXJydREckth id tHe@ubcudincbed apse
patients. In one enbodiment, an RA patient is refractory or relapsed with
respect tiBraHaee rlné/ﬁflpum@dlmémaagmeileve&ﬁpn,ﬁb@macnom%@qu@rls anppdbatnt s,
the aut oiine. dj [ f E St system c

| upus er yIt hen&rggﬁg%ﬁoﬁﬁ%ﬁ%ﬁnﬁ tF‘gg%@bﬁégﬁﬁgfag’%ﬂ%wbgﬁ%8];5%| erosis
(M), i naliughostge arelbaggi ng remitting nmultiple sclerosis (RRVB), 15Wegener's
di sease, inflammtory bowel disease, ulcerative colitis, idiopathic




t hronbocyt openi ¢ purpura (I TP), thronmbotic thronbocytopenic purpura (TTP),
aut oi mune t hronbocytopenia, nultiple sclerosis, psoriasis, |gA

nephr opatwg,2010g%7 ol yneur opat hi es, nyast heni a gravi s, ARCAUss®o06mied
vasculitis, diabetes nellitus, Reynaud's syndrome, Sjogren's syndroneg,

Neuronyelitis Opti.ca and | omer ul onephritis. |.n specifi

enbodi ment s, f%r"ﬁﬂ?‘é&q 1@6‘%#@’?%@" Hﬂ%ﬁﬁﬁ%’é’&c Bl fltéfrq{]:}@odi es, in
par ti cul ahib¥@y | RkRaiftenBodimen® S thélidverianl @Rl MtileDod ahtdayiiopal fragnments
thereof, are used to treat the autoli mune di seases |isted above. In

certai n émbbodizcdnnsbaly. tihecnven hodiediofentsrad dhd ingerttive, titanerdP( oribddydi seases,

the subject or patient sufferj r disease. is a ari.mate, preferably
 hunan. Sinpteef et tonteabuds Grfv Ge8 & HERRdabB ", s Bhimgn St

mai Nt ai Nipigvidey Mbihbigatd fofm@htieds WhdéilitHd £18i-ODee iafiitodllyi @mpeikesddh afihd body in
an aqueous_ subcut aneous fornul ation upon injection at the injection site of
a pati entacikcsapericsselgetedifiopgthe waup consisthie ESEQ By NQddet An furthap- Ganma

cycl odext r 0. +: i . .nul-at i on.
h cort aich Sl R RAESH A dhuloBet PanPRS I A RS SRRRS ORI B2
cycl odextSEQIRING: | aad clertidaad tidin ofridhle dam@Q Y SEQ I0eNOal, or eredlixthit okdih S, t he
phar maceutical formulation con‘gri ses HP-Gamma cycl odextrin at a

concent r 2R iaple dpmauy, of>ELJ IR NOy3 aad the heagypln wamble deman oh SERILENO b al

f or mul,at i ] : i ar gicmi L j of 50
0 2007 et e o 2RI R ST N BB G R0 R o e
phar macewtfiSé&) 1D diOvdl dhe orventbompfiurthespréBEecmethodexdd formalatianscehaemtthat i on of

o oavai | dppodsccarpri s Gk ehdhal PO BF S0 sl SEomm feavy
conpri si nGa@dtigr) RYNE7 3050 M Ni8Ra00S 6y ThAENE! e ikdRnERITRILEY flofRX I i N,

or SBE cyclodextrin to an %ﬂ;equs subcutaneous fornul ati on conprising the
ant i body .mé¢thodseanddbmdatibvdivrhendis thetdneibpdraearepeas thedlill ovatulighticbainednpr i ses

HP- Bet_a in. at on tration of, 59 % i
erbodirentd T RO:Binl Mec BUFPREE B b SELIR G S BPUEN A SEQ Bext ¢ n
at a conaentiPa§EQMDANOS% 6OSBQYD NO:1ger t ai n enbodi nents, the pharnmaceuti cal
formul ation 10 further conprises arginine succinate at a concentration of
50 mMto 200 rhvfurther @gpects HeamsoEpmreravides pipbapmracenicad frrmatationdethul at i on
conprise Xt L] ntrat i f 2%.1 0 BN VYA N[
nvent  on P fegs SRtdaloRhr SyRARARIAR IR &% Bk G ofueriting 248% ne

abi | ity d0%aHPeB&th pycodextin, HRGamnaggickgaktrianoc$ BRoydoddxirdd yinaomet her

macr onol ecul e under  15physi ol ogi.cal conditions, conprising: dialyzing

{ or mAlat | GRRITCTH AN RUPHIRBITERUINE AR HMAFRItGH (BRI RHeOF @gtcu@aaewi ent

agai nst ; i Sl - phy.si.ol-og [ 1

const ant %gg?@gttr?ﬁg%; d@tﬁg}l?% toﬂl{ép%ﬁop%i iagiltle&d d?t%%ggf%%@gﬁ? %%gzﬁég%%@flng t he
appear ande 280mp/nasand2%itadB0% [dP-Bekrecyshnlpktein, HReGarhma apdoddxtiof, opiS&Eei n

present in e r.el ease nedi .wer e asured by nethods such. as

Phot onet rPElOSBsHE: Ji g e s D8 A RBicAN COREGTR RA8F SR Al Sty eased
turbi di t ymp/mit Derr@keasBodBEhidMht BndRly 28N HEQM ?ahg;é RArdhe00-25b nfual pi ent
as conpared to the control lacking excipient are indicative of the ability

of tHe tdstccxpicpibedimants, thedheunangytiesd drimoation conyriseschlBrdstaeeyeladexirim

speci fic enbodi nents t nedia rel ates t modi fied PBS sol pytion, such as
et it Vpakeaich S TES0R, IEL 1R e Bad iRt e Slambied el rdledbin,
speci fi ¢ erpedésEPIGan2ho tydlb®xmat fiatkont&tradbaby 5930 2O, g cBAgina 1 nillion
Dal ton nol ecul ar wei ght cut-off. In further specific enbodi nents of the

net hod, pehoditeits deepharmascyicd dermpulatinndiugthern Gonpriscey @gmireayysriaate af &

measur ed ' - f ' t hod, the
met hod | rineaaebh SEEFRAAIELIY M. ' pb AT RIRAG T Shelhadiiell™ . ne
sol ut3oon forsuldgornt denghisal §BEytlobextign ko c@rcentrpionatfi2&hto Mhaelecatailecr eased
precipitation.in the dialysis tubing 30contajning the test excipient as
conpar ed ¥PodiBenty Ak gramamlﬁﬁ%%&%ﬁm%}ﬁompgwpw wtbogp atyt concentration of

about 100 mg/ml and HP-Beta cyclodextrin at a concentration of 15% to 30%. In certain
embodiments, the pharmaceutical formulation comprises an antibody at a concentration of

about 150 mg/ml and HP-Beta cyclodextrin at a concentration of about 30%. In certain



the ability of the test excipient to reduce aggregation of the

macr onol ecul e. WD 2010/ 057107PCT/ US2009/ 064610 BRI EF DESCRI PTI ON OF THE

FI GURES WO 2010/05Y87 1 shows the aggregation of 2H7 undePCplusgeoloogical

conditions. 2H7 at 150 ng/m was dialysed into PBS for two days at 37C.
the i ro dial del used to eV@BHate t he effect% of

FIG 2 sho

exci pi ent@\,@gﬁn@z}—ﬁf t%?g@?@aaﬁuaﬁﬁ?ﬂl@&qnm%%rﬁa% LntOSAY At CRTCCNtRIPBET

gl ass | arapbt 90 rh%&hl%& b{PZ@;QmPﬂa (%Eloﬁgﬁhﬁ'a%l c£&§n§aidﬁtdf%eo&th@wn§%ﬁhfﬁm
140mM Chl ori de, nmM Phosphate, 4nM Potassiunm) at 37C. A 6 cmlength of

12mm di aley@oshmmm rlge plslrmh@nrpe@i faltrmdai@neﬁudhelfqolrnmdewrghnwwnaMt ely 1 n
the tubing is

of test sanpl .eXC Lr iSr ed, and the . oth

ol anped tonpgeSEPrSERt o0 TP HGEReARC s R Rect st g

10FI Gs 3 fshnwatidheonyaisay b qaﬁm@ﬁlzé&@m@ﬂﬁwdalys&t h Bofd@tratibriahgLoftioBl gk nodel .
Both 2H7 and rhuMab CD1 1 a were tested in the nodel shown in Figure 2. The

curmul at i vie 1p@ meamt. A& Gemnpy oickidaxtrial ab a sercenfiation ofel SHBO FWpand@reinms

measur ed r FIG 4
shows théﬁélﬁmg tagn%%g$&é§€f 8®Q3 ?9?@“0%5 egféﬁgiggmg A?ﬂ? in the in
15vi tr o rphdehaceutical corﬁb&iltldfn ﬁlhtth%cdnlqﬁ'lsei f@aiM 0ddibm2QettdPs Gamshatosy cl odextrin
on the release of 2H7 in in vitro nodel FIG 6 shows the effect

of 5- 20%@@@@?&%@%@?5@@3@@% APl é13ease of 2H7 in the in vitro model .

20FI 7 sho succi nat e
o 11 [ i oasel kbR R pibvid R HR of M BRI A6 Sl SHeP ThE

ENBCDINENmSmnﬁhéan&KHﬁMBmﬁmomﬁanﬁmﬁhgoﬁemmoﬁh@maggﬁﬂgémed1m§ﬁwbltdha

process mhereb di vi du rotein nole Ies Xxes associate to
For m aggrBe PR Jaraa s e e E RIS SrPT Sy

mol ecul esyn@iho ﬁélHBécﬁiéﬁ@e Qfl eIk 6th e g%%l_@&%létﬁg o€ 8RQPIPReed] § o1t Rghext ent
that a visible precipitate is forned formation of such a visible

preci pi t anebadgnertsof thefrienten, ttle fnéfoedm C@tgpﬂsels dedighachan varidthedoradiatoflv e

Soexatipt SE S A dbi TRy 5T L e R P SRR b S AEt et Ehagp

assayi ng ‘pFrigbleRoindtd SABED €D NTBANY thd HtavathaiR e Esrhiiedf BEQOMm Ne:4. , the
invitro dialysis nethod described in detail in Exanple 2, or the in Vi vo

model  deskhi<iipention fihamprayides methods apd gorpaarionp whatean th@@intlbw CONYRBES t O
e, e S LMLk 010100 ORI BT BB oabsor b
NO:7, SEQ ID NO:8, or SEQ ID NO. 15. The invention further prov1des methods and
20  formulations wherein the antibody comprises the full-length light chain of SEQ ID NO:9
and the full-length heavy chain of SEQ ID NO:10, SEQ ID NO:11, SEQ ID NO:12, SEQ
ID NO:13, or SEQ ID NO:14.
The invention further provides a method of treating a cancer of CD20 expressing B
cells comprising administering any one of the humanized anti-CD20 antibodies of Table 1
25  in a pharmaceutical formulation comprising comprising 2% to 30% HP-Beta cyclodextrin,
HP-Gamma cyclodextrin, or SBE cyclodextrin. The CD20 positive B cell cancer is
preferably a B cell lymphoma or leukemia. In specific embodiments, formulations
comprising the humanized 2H7 antibodies that bind human CD20 (hCD20) and functional
fragments thereof are used to treat non-Hodgkin’s lymphoma (NHL), indolent NHL
30  including relapsed indolent NHL and rituximab-refractory indolent NHL, lymphocyte
predominant Hodgkin’s disease (LPHD), small lymphocytic lymphoma (SLL), chronic
lymphocytic leukemia (CLL). In specific embodiments, formulations comprising

humanized CD20 binding antibodies, in particular, variants A, B, C, D or H from Table 1,



WO 2010/ 057107PCT/ US2009/ 064610 adm ni stration. The bioavailability of a
macr onol ecul e may be assayed by in vivo pharmacokineti cs nethods known in
the art. wo02010/0h®7t er m "macr onol ecul e” refers to a nol @CHIUS200910b4680

nol ecul ar wei ght of at |east 10,000 daltons, and may include proteins, such

as anti bodies terns pien "ph ceuti cal ci pi refer

to conpomﬁcfgmmlé&rwn&éé?rsaga e&@aﬁ tofieat e ST Br <o EeB B pi ent's
may i ncl ugligysugars, salts, free am no acids such as L-arginine and

L- gl utam ne, polyols, polyethylene gl ycols (PEGs), and other polyners, such

as pol ysor bat ekhe ipmnoixoaﬁbpsnoxddesmhybhbdwf matinglahdamnm“ﬁhe disetsm
cyclodextrln or, "CD"). re ccharl es having d- 10

ol copyr ARBUESkr ekt Eich ui ok et LRFIBERERE. H5e™ The most

commDR  NahétpdutitalBE Skl 8meded sTdeilanDed 2HT aatiped &fy}“dbﬁﬁﬁiﬁ[dl n,

bet a- cycl odextrin and annacyclodextrln con5|st|ng 6, 7 and 8

gl ucopyr aMeEBaGHii¢ad forﬂ@lé@é@@tmmrlymg@;/n@r%ﬂré Pl’rPoBetéWﬂl@@@étltmﬂfﬁPﬁﬂmmme

CaV|tron o e, he term
"oyl odexs S%Qkiéaag (trﬁgss ecﬁée‘c%&{r% In%?(génﬁﬁ%{)c?(ﬁ& %ét(ﬂg %%é rg ﬁ&&ﬂeasl

deri vat i wekcted Sione thedirangp cdﬂbﬁtstlﬁg)bf thewfbhtett drthritiRERAY hﬂd fprefiScheumatoid

2- hydr oxypropyl ated CDs, acetylated CDs, branched CDs and sul f obutyl CDs.

The ter marﬂlﬁeﬁea@émhq RAZstiEns die" metéoféwtq @1tzor 1a@ﬁqu@$§yesvﬁ%ders #dENECTn t he

treatent, f offisS R quaf% @};@5@&?%& ei%)g m’%¥el aﬁ?&k OffS,fLechani sms of

action. erapeu & norial function

of a tar gaeﬁbodﬁﬁénteatﬁmlpetlera 152&ﬁﬁ6ﬂ0@5€d)m&lps@mmbm§yedt @indth@aks-ADE act i VI ty
of the protein needed for the survival of a cancer cell causes the cel

deat h. Aﬁb@rﬁmuwc rafbgsut Inotherfarodinagnts ihg Bl mie dicter innelceted figa et he
nor mal ';g;‘&&r}ﬂ %sﬁfngof sQ@8tic hga% eﬁ?ﬂ?eq%t@s’us %E@Qﬁglhﬁl*ﬁgglﬂg%ﬁ gl‘ﬂ‘ﬂli' can bind to

a protei a ce trigger an apoptosi's signa
nonocl onahuléiptei sbbd;&iiﬂ\ﬂ&)s irtcmdaang @tapeing ecrpittiss@d]tipid ycloosid{ RRNESed t i ssue,
conj ugation of .a toxic. oad 25 ﬁ&ffectlve %%en.%%ﬁiych as a

chenmoPher WHEHET & di5Faseaith a a.t%baas iscase, Ylgggat PP body can
create ar{hmrcyt%ﬁém@e@@hfd @Tﬁﬁkﬂryﬁwu@ﬂ‘hr&ﬂsocty%'eﬁw Wwadri®, t he di seased

ti ssue, reducing harmto healthy tissue. The term "di agnosti ¢ anti body"
refers tGmanmanmpMMdymDhaommyum@édmasdaﬂﬁmagmogmsdgAe@gbnpmhmﬂgald|sease

The di bi nd. t t hat f
Soaseoer dEbieGPRSypt T e ise nG A g het ORen s SRS i i sease.
The di agno@ha@d apfrideedy, Sjeteie sylscﬁdmefmurem@smmptm (Meterin@ target in a

bi ol ogi cal le froma patient, or in diagnostic inmaging of disease
sites0 swéwngz@ angphiites, In ﬁpwffya@m iments, forrntrllqeomcqumrlsmgthug@ﬁmed @20

non- gl yc%ﬁ%{(}lﬁ‘é gxgiqgg{e%”ﬁr{;‘iﬂ'f’c Qﬂt%%{‘%?rd’tlf E)«?TQMQ‘?'SJ f‘d[n%% | ght of

appr oxi mat e ’hée sur ace greater 0% of B

cells fr mgpmntsnhaeaf ald LQ;@CUtmedtﬂfﬁﬂmmlmmr@@li&ase@ﬂ@@dlaboﬁ%pr essed during
early pre-B cel | devel opnent and remains ﬁntl| pl asma cell differentiation;

it is not fourldCeHIAGHRRIEIEE ofdhs methognp "(S‘Faélmﬁrt g arenyntienqd disgpesnthieral
pl asma C%htj%ct%ﬁe¢t%uﬁé Cm%ﬂ&m‘%ﬁ%gﬁ%aﬂe%oi a3, 8 ﬁoégﬁ nifkh as malignant B

ceIIs O her na Int Itera
B—Iynphocyteiﬂesnvmmmedmduﬂban@hmhanﬂhudaﬁMugewhgandmﬁﬁmﬁﬁg The CD20

antigen is SCIl.i for e d Ledbetter,
52: 81- 1490} “% ) 10%8 Or\?H‘[néfH{anl}?eprS?Bﬁ‘l‘mn\Pf aB@BTaQ ORHBAN AgWSpUE 8 %ia?é%“sllzm

(1989) .  formulation upon injection at the injection site of a patient, comprising adding 2% to 30%
HP-Beta cyclodextrin, HP-Gamma cyclodextrin, or SBE cyclodextrin to the aqueous
subcutaneous formulation. In certain embodiments, the pharmaceutical formulation

30  comprises HP-Beta cyclodextrin at a concentration of 5% to 30%. In certain
embodiments, the pharmaceutical formulation comprises HP-Gamma cyclodextrin at a
concentration of 5% to 20%. In certain embodiments, the pharmaceutical formulation

further comprises arginine succinate at a concentration of 50 mM to 200 mM. In certain



The term "anti body” is used in the broadest sense and specifically covers
nonocl onal anti bodies (including full |ength nonoclonal antibodies),

mul ti specwbi2e10lBantri bodi es (e.g., bispecific antibodi espCTaisdocnsishody
fragnents so long as they exhibit the desired biological activity or
function. . _The biological activity of the ni zed CD20 bi ndi ng
ant | bodi SSoKiTRES ThRRTaHFURE oM PRI P YE5 SBE BYHARTGTBR & he ant | body
t o human GR2QwrallBsk 8f Pv.866r ably binding to human and ot her prinmate CD20

(i ncludi ng cynonol gus nonkey, rhesus nonkey, 15 chi npanzees). The

anti bodi es woul'le ibvantiocBatheniptdvideskidnsthddief infreaoingihghbeoavaiiality of an0- 8,

preferably.. d val ue .no higher than about 1.Xx -9, .,and e to kill or
Gepl ot o nuBdicie i PRydS Bt MG St s B G HEREH o e
appr opri afyelodegahl MP-Gadiths 6yclydiix€ih, bs SBOtcytlogattad ki hqrdthsiddu@ndduody. B
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specific - I AS i desi gr Qt 5 and
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domai ns emanate six hypervariabl e | oops é3 | bops each fromthe H and L

chai n) t hatexeiprmt idugtiece dpgregaiiorooizan antibedy duetherfoacramplegeln ubilerdi ng and

confer. antigen binding.specificity . to the.antibody. wever, even single
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?n ant i ??ﬂh_vfi&fbglﬁ e tfsﬁbkdiﬁit}!pﬁégaig@@éé@@ﬂ rﬁ&_iitaﬂﬁdo @inﬂﬂat@@h%r_%@l@;gic%hﬁﬁﬁ@ﬂi"atfit aI
ower affinity an e entire binding site. ) ) e term "nonocl ona
ant i body"37aS wiseeprienagiatien.spmpting te raerifigbagdie selwianagunesiion e
conpr o1 riPpifatTAPAARHRRPH! RESfifes in i phlBtyd bR RLAML P TLE0
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a pol ype h&ﬁhiﬁ%ﬂfé%&? %xéiﬁi@ﬁt R c%%a%d%@'i&%ontr%ﬁ&ﬁh? em@]eh@a[rg ﬁ{d;l]&'ﬁvg g
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understood that the selected target binding sequence can be further
al ter®d, dfehe mrtopl tbe diatysistpbiogdagd f inniiliop Patontrhelcewdargetighttcat-pifndmi ze t he

target bindi ng seguence,. to inprove.its production..in cell.culture, to
educe | tathiaRERERER iR TR Erpb rBLRENT R P s Bty e
etc., andampdls admdBandd RayUvepRitiopidhg. T Eurtilck emBadihdngaif tiki Moy, thequence
is also a nonocl onal antibody of this invention. In contrast to polycl onal
ant i body petBprhingtidsneisyilycRsroging ticmyodified igtrasimediamernd thoselniirn Bsidai r ect ed
agai nst dj t ) tS. (epj e i: f a
nnnoclongkégﬁbﬁggggﬁégé gggﬁ%ﬁwgiﬁhﬁ?ﬁg%%§ﬁ§§329ﬁ§@9§h§?ﬁ%ﬁ§5§%?§ﬁ¥% ant on
30  containing the test excipient as compared to the control lacking excipient is indicative of

the ability of the test excipient to reduce aggregation of the macromolecule.



an antigen. In addition to their specificity, the nonoclonal antibody
preparations are 20 advantageous in that they are typically uncontam nated

by ot her wormmaghrwbul i ns. The nodifi er "nonocl onal " i ndipCatusgomhetsehar act er
of the antibody as being obtained froma substantially honbgeneous
popul ati on of antibodie i S..not tQ be cor requiring
production of the anti bedy ¥ K0 Mr exanpl e, the

monocl onal - antpjBodiseswd ReRggiRtbnl & RECRIHEAPGRINbibal cBRIIRERS €M7 dinwyent i on
may be nmade 25by a variety of "techniques, including, for exanple, the
hybr i domemgetlvad d{adysgd intKkdSefor &vo ddys,at BAWur e, 256: 495 (1975); Harl ow et

2nd cd. 1068) T THamiBpt g ‘ot s mbies SR P aleas o e |

Hybri donasm ﬁﬁﬁa@é%\lag()ﬂuﬁ@étgfﬂgsiolﬁg%al cohdftibh) ., Areoafbilaanhr iPiicaRtiads (see,
e.g., U S Patent . 4,816, 677), phage di splay technol ogies (see, e.g.,
300 acksdnl @imedificd RBS plution §t67eM -Sedaiy, 11¢9mM Chigrids, Etm| PhosphateudmMB; of . |

ot ol T tEDH S5To S ThyBeqiasa2p bl Rt ngrctmhpe it R 37
USA 101( 34ith dppaoximalcdyt ¥ 2nl (02 @34 3ammadxbae aitis ARimovédd, dndrihnether dvielt dTakks

284(1-2):119-132 (2004), and technol ogies for producing human or hunman-|ike
ant i bodi €40ing isglpmasdtorthascah alke aisiacsd at H5C DL FPENLUS2009/ 064610

all of, the hu B RIAD I I 0 ig’gﬁpﬁg—}vobulin
sequglr(l)ces (se(ral?@é.gg., é\?\%leclgggéé}/@fég%é C%O%gggﬁ%%gg@gh%slggg; 5'37 5, WO
1991/ 107 &by riha¥del OV 1tl 8 wete @bted irPtho enoddbsHownAadtigurS2i The)Sdmulfive551( 1993) ;

Jakobovits et al.,. Nature, 362:255- 1993);: Bru ma t.al., . Year in
A T S O ST SR U Sl SR AR IR ol
(all of GepRRaoM iimepsidR: 807; WD 1997/17852; U.S. Patent Nos. 5,545, 807;

5, 545, 806; 5,569, 825; 5, 625, 126; 5,633,425; and 5,661,016; Mirks et al.,

Bi o/ Technol oD;E1G04 sitnes thg 31ieatad 2y 9% ISitbeydodsitral on thatlegse of 388:in 8612859
(19941); I\/blrris Ny Nat ure, 368: 812-813 (1994); Fishwild et al., Nature

Bi ot €Chndi64y'°%T4: 845-851 (1996); Neuberger, Nature Biotechnol ogy, 14: 826
(1996); 10and HiGNBEh&w SN ckd&ZATS-20% HP-GamReNcycldiakini@l on, thd foled8®oPBHT 1995) .
"Functional fragnments" of the CD20 bi nding anti bodi es of the invention are
t hose frdffEngithaodelet ain binding to CD20 with substantially the sane
affini ty as thaq pagh. il aRgUorpleau, & LLAM IR REYALe#eL ved and
show bi ol ogi cal act|V|%y i'ncludi'ng aeple mé’ cells as neasured by in
vitro or theimiiyo nggslebys such as those described herein. 15The term

"variable"” refers to the fact that certain segnents of the variable domains
di ff e ext ensifIEl y showsBgsRetTdHoRgMa FXsERMcEEIN apd@rgmigs susnateen Hites

antigen bLpding qpdnded ins,shgekficity of a particular antibody for its

particul ar antigen. However, the variability is not evenly distributed
across the 110-am no acid span of the variable donmains. Instead, the V

regi ons consi st of éﬁm&_&éﬁéﬁ retc amewor k
20regi ons (FRs) of Jr S } ? §p§.%m\,§rﬁ;\?l;m€wt'{scgi ons of

extreme vari abyyl sIaYioﬁﬁlfdrﬁg of RERRIYAb ia@?!e@até’eﬂ:ifé}% ‘a phdtaks @ﬁ&e@;aﬁlhiﬁmﬂa?ham no

acids long. The variable donains of native heavy and |ight chains eac
conprisse [frolgm mAgksculpneieinpleds pssonigteato IfGs hggse gatesn Ay laggtagels, iconnect ed by

three hypelivar icaabsl em,tgle%ioonlg1 . \/\/nioqhC Eeororpcloool%% cofnr}gtc'{ni n%$ rgnag. Lnagome cases
form ng [Pgrxm%r%, PHRY Y SOLRERNE MR T8 COPRE Flsy?)é)rvgr - Al ge& ns in

25each chabdecatethbeketnt @@es higibld pre€ibRSE iPfodbd The RYmbfieh SRucRAdisiMet h t he
hypervari abl e regions fromthe other chain, contribute to the formation of

the anti guecipitailisdsogetearcgtio ereingwdilescylaivn 'Kabat et al ., Sequences of
motitutes of harrnr Rk BreE g BoF et SITRE bagBthag ordt [ or°
i nvolied ctamgts, by compdrisoditeg vaanaladohirblo dydditorauh neetitodg efiassbyihg ercaipitatiorvar i ous
are known in the art and described below, e.g., the in vitro dialysis method described in
detail in Example 2, or the in vivo model described in Example 3.
The term “bioavailability” refers to the degree to which or rate at which a drug or

other substance is absorbed or becomes available at the site of physiological activity after
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30effector functions, such as participation of the antibody in antibody
dependent cellular cytotoxicity (ADCC). The term "hypervari abl e regi on"
when usedwbensios’ref ers to the am no acid residues of amCanise@odys6nmi ch are
responsi bl e for anti gen bi ndi ng. The hypervariable WO

2010/ 057107PCT/ us20 6461 ener conpri ses ino acid residues
froma " AOABRSHEDAY] 1‘2?@?@?%1 .q%g EEB wﬁ? ass(aéfeﬁglymtmd about

resi dueslﬁ@ﬁ&oﬂn@msIﬁgthg@sl(dsgonﬁqgeg@ 97 (L3) in the VL, and around about
31- 35B ( 50-65 (H2) and 95-102 (H3) in the VH (Kabat et al., Sequences

of Proteins ofThertrmmthagbwalecilet esfestto aBadieddk wiRhbIn@equbalv digiBer i least
5Nat i onal ut es Bet hesd .. (,1991)) and/or those residues
From a - HysEP Al PLE Fad sk ERinds yoRleRifas Mol 1) “56. 25 (19) cand 9196
(L3) isn the VIiFheabhs?@xaigichttlor, “phatraddut{callox cafiehtd Befdi0d c(ﬂﬂ%&mﬁd@ wiieh VH
(Chothia and Lesk J. Ml . Biol. 196:901-917 (1987)). referred to

herein, thgy d@&%emggaé@a@éh@@cr%mlmeﬁw@ws mnﬁu@fewéﬁc&a ﬁSnfT‘Fes an
artifici aahmlﬁg%iﬁé‘&lech%‘ip'o%gﬁuﬁe A 2R gp%%l?f Q L}Jéﬁlges o by B el

of known hunman I nuno n vari as e hese

conpar i SQma,otl’[ee@Ol}fﬁidﬂ@@ﬁcmqioeysﬁrbawsﬁpdmg% p@@@ﬁ@lp}@roﬂﬁ&né\/ domal n am no
acids that are a consensus of 'the sequences derived fromthe human K and
the human H chEiededbgicdsxtring (&7 "ddrairpisrsie cuclis dppepagharss hayng éns us V

Sequence HRRDyARLIE 1R KARULIANI LhBXodaRIBADINRARGH LI, OF -

aff|n|ty Chinmeric” ant |es I"mmunogl obu
t he heavmaanail/lpocclungtgcychnaieﬁrunslmtal@ml—cydddhxm bm:mydgdnxmﬂ and:mm&pondl ng

sequences in ant.i bodi es ed fr articul ar species_or belonging to a
ot cul e RATTHBP IS GBSO TS SRPyRRPNE T e Bt Holo ST CEhar n( o)

i s identigalodwiitif u’itflucfmaht‘?&f"é§clkoolfg%§a[c%§£%db}%oéﬁﬁél&”&ﬁﬁcyc[bg?\%ﬂt' bodi es
derived from anot her speci es of bel ongi ng to another anti body class or

subcl ass, Thegemel ¢ychsickiragnensed hefeisuady Anthbiodivde cydedaxonydawatiney exhi bi t

L1 e, e B L bt B o ety TR BB 250 <

used herqirghdhgde;mtalaagmfwutﬁmmgar| c anti bodi es. 25"Humani zed" forns of
non- hunan (e.g., nurine) antibodies are chinerjc antibodies which contain
m ni mal  sequend terén ' Me@peytsranibadhustess toramanEBeGHlRG if usqdop thvecavstt part

hurani Ze‘jofad'i‘sle V\% %Lﬁ% a% ?t&%%%ﬁ%%@ﬁ% QQ}Hus% cﬁ&ﬁ&%’hﬁmloﬁr AMRGERL A

ant i body) reglion residues o reci pient are
repl aced dnﬁb&id@pleayarnldahhaemmagizemherlﬁﬁhﬂu&mcﬁdsro@ﬁ Htanen- henaamppeai es (donor
anti body) such as rabbit or nonhuman pri rra%e hayvi ng t he

u
desi r¥d” speractang| rg%oafr fhahbkoyks tha actediypiithgprofein §‘Eﬁﬁiﬁd|f dhapgyal ga

f r amewor iQm 0 JWE:M aced by
corr esporKls flﬁg Cglorcl ?n%%%gggﬁgﬁgskngﬁggﬁg%ﬁ umani zeJiHaaﬁ?%%gﬁgds may
conpri se andsicvesthamoohalduectmatoffadgangdt. For ¢xhenple @imererctonahdntibody corbind t he
donor anti body. . Thes di.fications are rther refin nt i body
per f o marb8 TEVIEH st O AR HHESE A1 APogIo B ol 191 bGP aBTb1 body

wi Il comyih&lo aubgtaihiabddomdy bn Afsedkd kigas! c&l aualmafam&ﬁdyhaadt wo,

variabl e domains, in which all or substanti al y all of the hypervariable

| oops2Scor(eBegsion dgens), shefsas athemotimaeutiaar Tadroaeiog! mgnﬂ, tanthamepngtlonalr

subst ant i alihorlly SlouSut N R LEGHANRIRGR, G182 xRl pIdMTE hd JTTRIEEP! oDl i1

tissue, reducing harm to healthy tissue.
The term “diagnostic antibody” refers to an antibody that is used as a diagnostic
reagent for a disease. The diagnostic antibody may bind to a target that is specifically
30  associated with, or shows increased expression in, a particular disease. The diagnostic
antibody may be used, for example, to detect a target in a biological sample from a patient,
or in diagnostic imaging of disease sites, such as tumors, in a patient.
The “CD20” antigen is a non-glycosylated, transmembrane phosphoprotein with a

molecular weight of approximately 35 kD that is found on the surface of greater than 90%
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may include one or nore amno acid substitutions that inprove binding
affinity. The nunber of these am no acid substitutions in the FR are
typi cal | ywoaomaseiovhan 6 in the H chain, and in the L clrairns2eo/omsie t han
3. The humani zed anti body optionally also w | corrprl se at Ieast a portion

f i | | i t t t hat 10 h
rmunog! Gt S HegR rOeR Plagdios ranheld eyana b8l inghoresies Gt sady 855 55
(1986) ; Retahs&RbpRicnfhnd rehﬁlﬂértﬁtlﬁg’l%srﬁg §elﬁgl%efe%9§@n i@9 o o884 8n h{dMbs - Op.

Struct Biol. 2:593- 596 (1992). Conpl ement dependent cytotoxicity"
or "CDC' staf e¢1§ tmiltthloei prpgémtontelis Qrauogeal einia ¢ehlst RO2Prieprepae onboth

by Che. bMTPAGE STy e Fiab s i R errEamm Chapt Batdiita @) to o
anti bgdi ggcl(@f "Bmmmwmestﬁbed%@&bﬁanlm”ah@“prfn’d Th@ (Do dntisggnat e

antigen. To assess conpl enent activation, as described in

Gazzano- Safessribedin, fir exagple) qiagnand LWB’Pﬁ@fdédQ(@nlB@? (5293961)49 (ABSP)wad

per f ornme u t e fii nd cl ai ns, unl ess

ot her wi s(ek]?l%‘gl{nga BPH ?lﬁeecz}%yn §§%te9ff)192%b ll?ﬁzl(res dues in the constant

dormai ns of an Therfumogdmibuﬂy Nis ne@l/ivi tbehaﬂoadesssdnba‘ancbipeblﬁealﬂbd\t’eﬁbex as in
Kabat et al., Sequences of Proteins of | mmunotogicat Interest, 5bth Ed.

Publ i ¢ Héaq’ltoﬁloﬁé]r gntibediendnelydine fulh lngth merockmal gnfibodies Baigwasificnp (1991)
expregsly rat hefgr

r ef er@ toan't1 g(ﬂ?%g %utggbﬁtq%gpﬁggé{% Jnﬁi a%ﬁﬁ@d f Gelr!%EJSUd lgﬂgé%g% egl'll'lﬁgm?éem dues
in the Vdee]gemommaQ&tmNbeﬁﬁnttlamcordl ng to Kabat nunber i ng unl ess

tial nb i fi
nti bodi e | noEGReIoBEREig IR R e AGH LU rs {uibHinor (M FORAND )
(US Pat e%lll'\'ﬁcluée EZ‘@@asg-ﬁlmimgtdf ehdrtibb&yTtd Iﬁﬁ’ﬂtanl @peb, |r§&e%?§eﬁyfy' ‘tﬁﬁdlﬂ?%/d body

desi gnated "Y2B bri tunomab Ti uxetan"” (ZEVAL commer ci al
avai | abl éluma@mntiDE@r Bomatmmaa@élucludmg@ymm@lgut wsnikt, dresuNoonlsy736, 137; 2B8

dep05| ted,with AT ccess n Bl 38 on, Ju 93 rine
[ Gepals chithigheges T he oo AR SRR EnE R s R Rt B2 Sfinsr R et o
generate % E@ferélﬁﬂz biBNal@mo' hl%srmt@nlaba&t I 951019 Lumr&%leacattdlm@d&ept@&mm M

€] axoSmth | ine, see, also, Pat ent No. 5,595,721); nurine nonocl onal
ant i body in YR®; pyaferalaly batat lgast 2@%@&%9@2{;%5@&@9 ﬂottrgzdsw negatyve control

2010/ 057 a | k

pat ched- kR roagd SRASHA DR ERYL RS PERHR oAl LS AL A ATRIRE

HB- 96450)sf AMCCNEDLZHp cthl@br owet @edtHdhisant intzothy e(‘d]iSdi?EéIﬁm(ﬁfdlb:aséS 677, 180) ;
a humani zed 2H7 (WD 2004 05 12 (Lowman et al,) and as set forth bel ow)

Hu NA%Oc:Dzmtﬁl%tlt#latevy qrfbRefloneahmathanpsERRNbe destied pyir ofieshpl e, 5
ot a . & Céﬁt‘a‘%gﬂé%ﬁéﬁtsél?ﬁl?%é’%?@%ht* R A e i s ser
forth i n @tRDO4u0IBBEADP(CTeel ing et al.); the antibodi es havi ng conpl ex

N-gl ycosi de- 1 i gar chains bound to t scrl bed in US
2004] 0003621 (AU PATATEMERS) COTerg SoHIHY ol LT SLOER: SHeERE e
series ofa,@ptd BIAGIngDr vErishle repME tt&%off N‘Eﬁﬂhbl‘é@éf ﬁﬁlb@§ fdgdeits ihide HaB, WO
2004/ 103404 (Matkins et al., Appli Mol ecul ar Evol ution); A20 antl body or

vari ait s Eaheféabf)z@mdrfvaf@g@mnmdtaboms rhmn@mntlb@thm@mgtmlbad@nt(oo | MMUL06

a. k.a. hA2 S UsS 20 Us..2 0025 I mrunomedl cs);
and nonocrtl%lﬁ%ﬁl antlﬁgg%ldllsggmfﬁnztig% 321.”@%3%%& an@joé)%argnﬁﬂ-sBZ avail able from
the | nternatioral id@ukasiien Iytibiodg fwgﬁieﬁh@mch VYahtehb artenplet@hntigehN:
(1687 . Trshisicarae - BadOER0C QR b EmSS! il Y ARG RG-S Bt | .

r a ic, or
et it AR ORARe RPN S on oA AT (A0 RO ding of
HuMAX0CD2Bdsmthra riemaftidZzthaaate isbotdyp ctveeinbia yaps AB loolpS ohdht faeh tlaniiabd dychiam) one

whi ch has, been jdentified an separ ted and/ o ecqvered froma
conponentthgreoptrbuiedpe pgen %t‘mﬁ%g%ﬁeﬁg@l Yndings nat ur al

envi 1 onmagkciftiey ke ko vwﬁto%vttoetétdﬁt@éfv%@owﬁ&ﬁaﬂ'(@eme fl o 18

t herapeutic uses for the gn I body, and i ncl ude enzynes or nones, and
ot her pr apeipnangensy bree(0NRs speeifirafoe ausntgphubasghe abthpirtefrecrotgente emtbbdldrre nts,

t he anti body wi urifie r han. 95% by wei ght of anti body
s det er e Byhetid FalpyeTIBUEHE GBLTbiodBRaIEr ably mor e than 69% by
wei ght, (2) to a degree sufficient to obtain at | east 15 residues of
N-termnal or internal amno acid sequg@tce by use of a spinning cup
sequenator, or (3) to honogeneity by SDS-PAGE under reducing or nonreducing

condi tions using Coonmassie blue or, preferably, silver stain. Isolated
ant| body [ ncI udes the ant| body in situ within reconbi nant cells since at



30anti body's natural environment will not be present. Ordinarily, however,
i solated antibody will be prepared by at |east one purification step. WO
2010/ 057 WORCIVISE®O09/ 064610 Conposi ti ons and Met hods ofPCThis2000etstié on
The invention provides pharmaceutical conpositions for subcutaneous

adm ni stration_of a cronol ecul.e,, such a.pratein, conprising 2%to 30%
HP- Beta cycl og@wﬁﬂh%Ppﬁ%%wﬁﬁntﬁpéwia%waﬁﬂﬁfﬂ&e?@gﬁ@ %}W}t@ééx?@m% In some
enbodi mMenfopulatib oPsubIMeRiIyRbrRS RUEARSNALRNE, TBCRKtAGMdubCmAYb&Ed On for
subcut aneous admi ni strati on of an anti body conprising an anti body at a
concent r aonpmisingrigepafuld®mgiaritdenticad @by bing therdmzepitopgHvsdepBet a

cycl odextrin,, HP-.Gan cycl adextrin r SBE cl odextrin...ln certain

oy bodr rerioastolenlariatt i S oS Eidehre SleupRag B aot Rl Lipadvifh i
further enbiass gemirally bdifg pRER iR RERNAASIMMERGNal Sntibo@ytybkI50

ng/m . In certain 10 enbodi nents, the pharnmaceutical fornulation conprises
HP- Bet a di¢Pérsemtantipodyt commpisieehpel srdpéide squsnec thatdunds 4 targeb mehergin

at . concenirat PRt FEERAKE SRl Wa R LA bR R O e ceut | cal

f or mul at ithasdievtioher a gy thgesbiatgigpohgcptidicicfadne e dlonda plnddrNbf at i on of 50
mMVto 200 MM I.n certain enbodi nents, the pharmaceutical 15formlation
conpri sePOLPEPHIICHHBIES | hOREX ARG HBRIRIFAON BFPCETS Popbeshasglectign @&t aj n

enbodj,me L Ffﬁb%ﬁ kit S lolohQl, Wdiald ¢ PR UrRBmhat o0 JHgd¥ofls @
concer?trg%n?%ur? ('J(;k%ea outq$100 %%?rﬂo arigHHP-SB 2 cwgglgxtaradﬂon a’t15 ag oS
concent r atrircrondfindbhb PN A c8@8s. 1t shovldriteaind ewtviod dharent | ectddaanghiaindiogut i cal

formul ati on conprise n antipaody at concentrati on.of about 150 /m and
o Dot o ComRE R e e A B, s A G080 (e BBai 120

enbodi menp unehe Wﬁ@?ﬁﬁ&ﬂn@%ﬁq&ﬁéé’% #h 80 ROPRULSRD iRRcRBLIREdY at a
concentration of about” 150 ng/ and HP-Gamma cycl odextrin at a

concent r atdune ifimaboagemi@o inlwog By tradtn a embosticoditagtibedye ejshandrthween i cal
formul ation further.conprises,argininge succinate at a concentrati on of 50
i ¢ 05200 HRedY SoPprie T B E Bk beRne (R BRA ik o Fror 3PSl shibe Bty on
conpri seshid iNEeh Z Bcodtidstad hbReld)alaintiBo &Ppepathti@isiveHich @?gﬁu fincl@ ng/ M 25
to 150 ng/n, HP-Ganma cycl odextrin at a concentration of 15%to 30% and

ar gi ni ne dfeentraribodies direcserbagstnshdifisrens fletsonipmnts (epitopespgach mopaelerdr

enbodi ne i.aal 'L t i odi um
acetat o; LHLLFE FRAORY b ARy SATRRG OB Rsi BnsP OB AR I

| n vari ous snpeadi ImexdtBiontb encirppedifitioy tipy ®vheldenap baibvae @utpacailons a@Posi ti ons
30conpri si hg humani zed 2H7 anti bodies (also referred to herein as_hu2H7).
I'n spn‘?éci fadranipgrons Hettpisthey mis trrisdly wsantemmatis b lrrgmawgﬁvl%éryw i sted

i n Tabl e doq; 50 thb@loRat Hh By ti-)§%9£%ét9ﬁo‘k§%éﬂargiéghfﬁébl\%ng'%{%ﬂfea%mﬂé‘ti - CD20

Ant i body and Variants Thereof 2H7 Vari ant
substantially homogeneous population of antibodies, and is not to be construed as

=

requiring production of the antibody by any particular method. For example, the
monoclonal antibodies to be used in accordance with the present invention may be made

25 by a variety of techniques, including, for example, the hybridoma method (e.g., Kohler et
al., Nature, 256:495 (1975); Harlow et al., Antibodies: A Laboratory Manual, (Cold
Spring Harbor Laboratory Press, 2nd ed. 1988); Hammerling et al., in: Monoclonal
Antibodies and T-Cell Hybridomas 563-681, (Elsevier, N.Y., 1981)), recombinant DNA
methods (see, e.g., U.S. Patent No. 4,816,567), phage display technologies (see, e.g.,

30 Clackson et al., Nature, 352:624-628 (1991); Marks et al., J. Mol. Biol., 222:581-597
(1991); Sidhu et al., J. Mol. Biol. 338(2):299-310 (2004); Lee et al.,
J.Mol.Biol.340(5):1073-1093 (2004); Fellouse, Proc. Nat. Acad. Sci. USA 101(34):12467-
12472 (2004); and Lee et al. J. Immunol. Methods 284(1-2):119-132 (2004), and

technologies for producing human or human-like antibodies in animals that have parts or

13



VH SEQ ID NO. Full L chain SEQID NO. Full Hchain SEQIDNO A1267B1
26 8C34910D34
WO 2010/057107 PCT/US2009/064610

all of the human immunoglobulin loci or genes encoding human immunoglobulin
sequences (see, e.g., WO 1998/24893; WO 1996/34096; WO 1996/33735; WO
1991/10741; Jakobovits et al., Proc. Natl. Acad. Sci. USA, 90:2551 (1993); Jakobovits et
al., Nature, 362:255-258 (1993); Bruggemann et al., Year in Immuno., 7:33 (1993); U.S.

5 Patent Nos. 5,545,806; 5,569,825; 5,591,669 (all of GenPharm); 5,545,807; WO
1997/17852; U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825, 5,625,126, 5,633,425; and
5,661,016; Marks et al., Bio/Technology, 10: 779-783 (1992); Lonberg et al., Nature, 368:
856-859 (1994); Morrison, Nature, 368: 812-813 (1994); Fishwild ef al., Nature
Biotechnology, 14: 845-851 (1996); Neuberger, Nature Biotechnology, 14: 826 (1996);

10 and Lonberg and Huszar, Intern. Rev. Immunol., 13: 65-93 (1995).

“Functional fragments” of the CD20 binding antibodies of the invention are those
fragments that retain binding to CD20 with substantially the same affinity as the intact full
length molecule from which they are derived and show biological activity including
depleting B cells as measured by in vitro or in vivo assays such as those described herein.

15 The term “variable” refers to the fact that certain segments of the variable domains
differ extensively in sequence among antibodies. The V domain mediates antigen binding
and define specificity of a particular antibody for its particular antigen. However, the
variability is not evenly distributed across the 110-amino acid span of the variable
domains. Instead, the V regions consist of relatively invariant stretches called framework

20  regions (FRs) of 15-30 amino acids separated by shorter regions of extreme variability
called “hypervariable regions” that are each 9-12 amino acids long. The variable domains
of native heavy and light chains each comprise four FRs, largely adopting a B-sheet
configuration, connected by three hypervariable regions, which form loops connecting,
and in some cases forming part of, the B-sheet structure. The hypervariable regions in

25  cach chain are held together in close proximity by the FRs and, with the hypervariable
regions from the other chain, contribute to the formation of the antigen-binding site of
antibodies (see Kabat et al., Sequences of Proteins of Immunological Interest, Sth Ed.

Public Health Service, National Institutes of Health, Bethesda, MD. (1991)). The constant

domains are not involved directly in binding an antibody to an antigen, but exhibit various
30  effector functions, such as participation of the antibody in antibody dependent cellular
cytotoxicity (ADCC).
The term “hypervariable region” when used herein refers to the amino acid

residues of an antibody which are responsible for antigen-binding. The hypervariable

14



911 F34912G349 13 H359 141 126 15 Each of antibody variants
A, B and | of Table 1 conprises the |light chain variable sequence (VO
WO 2010/057107 PCT/US2009/064610

region generally comprises amino acid residues from a “complementarity determining
region” or “CDR” (e.g. around about residues 24-34 (L1), 50-56 (L2) and 89-97 (L3) in
the Vi, and around about 31-35B (H1), 50-65 (H2) and 95-102 (H3) in the Vi (Kabat et

al., Sequences of Proteins of Immunological Interest, Sth Ed. Public Health Service,

5  National Institutes of Health, Bethesda, MD. (1991)) and/or those residues from a
“hypervariable loop” (e.g. residues 26-32 (L.1), 50-52 (L2) and 91-96 (L3) in the Vi, and
26-32 (H1), 52A-55 (H2) and 96-101 (H3) in the Vi (Chothia and Lesk J. Mol. Biol.
196:901-917 (1987)).

As referred to herein, the “consensus sequence” or consensus V domain sequence
10 is an artificial sequence derived from a comparison of the amino acid sequences of known
human immunoglobulin variable region sequences. Based on these comparisons,
recombinant nucleic acid sequences encoding the V domain amino acids that are a
consensus of the sequences derived from the human x and the human H chain subgroup 111
V domains were prepared. The consensus V sequence does not have any known antibody
15  binding specificity or affinity.
"Chimeric" antibodies (immunoglobulins) have a portion of the heavy and/or light
chain 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 homologous to corresponding sequences in
20  antibodies derived from another species or belonging to another antibody class or subclass,
as well as fragments of such antibodies, so long as they exhibit the desired biological
activity (U.S. Patent No. 4,816,567; and Morrison ef al., Proc. Natl. Acad. Sci. USA
81:6851-6855 (1984)). Humanized antibody as used herein is a subset of chimeric
antibodies.
25 “Humanized” forms of non-human (e.g., murine) antibodies are chimeric
antibodies which contain minimal sequence derived from non-human immunoglobulin.
For the most part, humanized antibodies are human immunoglobulins (recipient or
acceptor antibody) in which hypervariable region residues of the recipient are replaced by
hypervariable region residues from a non-human species (donor antibody) such as mouse,
30 rat, rabbit or nonhuman primate having the desired specificity, affinity, and capacity. In
some instances, Fv framework region (FR) residues of the human immunoglobulin are
replaced by corresponding non-human residues. Furthermore, humanized antibodies may

comprise residues which are not found in the recipient antibody or in the donor antibody.
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5 DI QUITQSPSSLSASVGEDRVTI TCRASSSVSYMHW QQKPGKAPKPLI YAPSNLASGVPSR
FSGSGSGTDFTLTI SSLQPEDFATYYCQQWSFNPPTFGQGTKVEI KR (SEQ ID NO !'); and the
heavy chawo 2omvisabbre sequence (VH): 10 PCT/US2009/064610
EVQLVESGGGEL VQPGGSLRL SCAASGYTFTSYNVHWRQAPGKGL EW/GAI YPGNGDTSY

NQ(FKGRF SVDKS LY LRAEDTAVYYCA YWYEDVWGQGTLYTV. SS. (SEQ | D NO
Ebighe @P%ﬁl%%y\? afi Brughes opyie pnthed ErRpTagT Sick 4 ﬁg%es the
| ' ght Chajffin; rG@&'rﬁlylﬁlesiﬁﬁ%%ﬁ ahiY3dy will comprise substantiall allsof at least one,

DI QVTQSPSSL SASVGDRVTI TCRASSSVSYL HWYQOKPGKAPKPLI YAPSNLAS
FSGSGSGTBMLW@@W@WEDMWM@@MM@PWE@@W@mm@M@\P(oﬁtl@)hypawdnﬂﬂc he

tvor VEsctptvanEada 2 RRREREE eﬁvﬁwﬁ&m@wﬂﬁ@ﬁéﬁ&wmﬂy all of

N@FK@?F%&VP)I%M@%M%%EQE Ss Y UdnY ¥k Fabh HAF RS disWA) | D
PCD: 4). 25 The anti body vari ant H of Table conprises the Ilghgt1 chain

vari abl e B&ynekide opspy mere agEap lagdrﬂ@}v%ltletm@\vl@} igprgve hmdmeaafinidhal ke vari abl e

sequence

EVOLVES G U REEIS AR AR SRS PSRRI © in the
NQKFKGRF Tdh&MDis KN ThY L QNG| AN Y @AMW@XBW&WMHySSO(VBEQ I D NO.
5). 30 Each of antibody vari ants A, B and | of Table conprises the full

| ength | iGRIPTSAHAS lgast écﬁ’@@?%leo an immunoglobulin constant region (Fc) typically that of a

DI QVIQSPSS %}% VAR PEKAB, RSN, ASGY
2010/ 057107PCT$¥U82 gi%glf%%\ﬁ% % HEKleh o) 523 52%1986)
FSGSGSGT kel ¢hbh S8R EDWATNYI QI EBFNPR T P& XK TVBRAPGN RS tERBPiol. 2:593-
DEQLKSGT. NNFYPREAKVQAKVDNAL QSGNSQESVTEQDSKDSTYSLSSTLTL
SKADYEKHIAZYA HQGALSSPVTKSFNRGEC ( SWAPDPCD: 6). 5 Variant A of Table 1

conpri ses the <ayhlyéBaaidl é?ﬁ@l’{t)’cy%i@}llelt CHUCIINE? refers to the lysis of a target cell
EVQLVESGGGELVQPGGSLRLSCAA PGKGL EW/GAI YPGN é]D

NQKFKGRFTih WW@W@M@MED mwl@wnmmway s
SSAST GPSVF TS VKDYFPEP TSGVHTEPAV

el AR %ﬁﬁ%ﬂﬂﬁ%@% R CHPRABE T
GGPSVFL F%Blfiﬁ’df@ar SRR SeEPREMHENEMAME VIR RRERE:en. To
YNSTYRVVSVLTVL NGK YKCKVSNKAL PAPI EKTI SKAKGQPREP LPPSR

EEMTKNQVIBSTSE Smrymsy) ssymtromaGbENRSFROT ERP e bsoabetinysrzaypRantoro ez al., J.

conpri s eﬁ%%%@ﬁ%ﬁgg@ﬁ%g%%e 15 Variant B of Table 1

EVQLVESGGEEL VOPH:Sh dRo HOAA P e d it ERYSVEMIGRQARP G & \IWM(5R4 b’tlﬁ@\l@'ﬁhﬁcated the
NQKFKGRFTI SVDKSKNT L YLQWNSLRAEDTAVYYCARVVYYSNSYWFDVWGEQGT L VT

SSAST%GDWJ’%SR@?SWL@&WWWW\M@@@W@%WWM vy chain is

éé%ﬁ’tEﬁ%\é@%‘#?ﬁ&%@éﬁ%@%@éﬁ%ﬁ@%ﬁ%@?g””“”

YNATYRVVSh YL PO HNGKE BEOHAESNALRAR AT SKAKGORRBRGWEL PSR 991),

ROCOGNVF SCEVMEASHRI e B STPCR I SEUTBEDE B MDstrab AR I BF 48 e 1

conpri sesefifg ﬁlﬁﬁﬂeﬂ R ﬁ’lﬁﬁ’é{ﬁ’[ ghaim aﬁt%ﬂ(dzn 98¢ residues in the V reglon are
EVQLVESGGELVQPGGSLRL CAASGYTFTS NVHWRQAPGKGLEW/GAI YPGNGDTSY

NQKF KGRF THug\iorSkiTordinuNSLaRaAEDmbe viig AR NS AY PDYIGQIPL TG system is
SSASTKGPSVFRLAP SK%T%%MALGCLVKDYFPEPVTVS\/\NSGALTSG\/WFPAVLQ
SSG.YSLSW@%@ | CNVNHKPSNTKVDKKVEPKSCDKTHT CPPCPAPEL L

CD20 antibodies include: “C2B8,” which is now called “rituximab” (“RITUXAN®”) (US
Patent No. 5,736,137); the yttrium-[90]-labelled 2B8 murine antibody designated “Y2B&"
or “Ibritumomab Tiuxetan” (ZEVALIN®) commercially available from IDEC

30 Pharmaceuticals, Inc. (US Patent No. 5,736,137; 2B8 deposited with ATCC under

accession no. HB11388 on June 22, 1993); murine IgG2a “B1," also called
131

“Tositumomab,” optionally labelled with
tositumomab” antibody (BEXXAR™, GlaxoSmithKline, see, also, US Patent No.
5,595,721); murine monoclonal antibody “1F5" (Press et al. Blood 69(2):584-591 (1987)

I to generate the “1311-B1” or “iodine 1131
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30 GGPSVFLFPPKPKDTLM SRTPEVTCVVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQ
YNATYRVVSVLTVL HODW.NGKEYKCKVSNAAL PAPI AATI SKAKGQPREPQVYTLPPSR
EEMIKNQVSNOCLMKGFYPSDI AVEVWESNGOQPENNYKT TPPVL DSDGSFFL YSKL PUDHS2009/064610
RV\QQGI\IVFSCSVM—IEALHNHYTQ(SLSLSPG( (SEQUI POD: 15). 35Each of anti body variants

S rcepes e Tt SRR bl R ALl SO B9 e

FSGSGSGT %@\%LéSSA@EE%éﬁEW ﬁ@@’%tﬂ??ﬁf@@@i@fﬁld&'ﬂﬁ{%@ﬁ LRy fUS Patent
DEQLKSGTASWCL L NNFYPREAKVOWKVDNAL GSGNSQESVTEQDSKDSTYSLSSTLTL ° 40

SKADYEKHRNOY ACEN TIHQE aSSmATIKSE KIREEEY O SEOHONGY 12) (Lowaranae t/. Carsff as Fabofoeth 1

EvQL bEZ%%@%%@?@%%%@%%W&@M exampl,

NQKFKGRF 10 15K KA A4nY 4 K WNSLIRABEAT: ASTYW aMIMadB et al,
SSASTKGPSVFPL APSSKSTSGGTAAL GCLVKDYFPEPVTVS GALTS PAVLQ
SSGL YSL SEhaa/EEsI0ETOIYE CRORDKhsrryDrRIOBFR fpth ipn WO

Rl LM S
EEMTKNQV 316k WEGRMBIR Ay EUESNGIRENYYK URPRUDBOGEEHSYSkia BYRKS CD20

MAQIJ\NFSCSVWEALHNFMQ(SLSLSPG( (SEQ DNO..10) . 5Variant D.pf Table 1
conpri seRdBE Mafqcules sgthpsiba M peries of apfikadss; ¢, AME-1337" antibodies as

R IR SRR

SSASTKGPSvEBbARISHEIBCHETAAI GELh/ACRERY/AMENNGEA TSBVATIBBAYV (A 20, IMMU-

PSP LRI DN IR PV SO UREN Y I YR T BRBECy dics:

YNATYRVVSYY hdideleWbNGESHREAV SN LARREHT, SKAH GRRIREBMY It dtiSRom the
EEMTKNQVSL TCLVKGFYPSDI AVE\AESNCI]DENNYKTTPI5VLDSDGSFFLYSKLTVDKS

RVWOQGNVF Sasunsnal Hixul s gisp&rork gl (Bonting ¢ s Vadicakcyre ©pingabl e 1

Evar vescad hecty . SO B BN Eb e §P20

NQKFKGRF Tn SYOH SN X laCMNPh SRS AMMEGARWIMRASYIRIMBERS LnYdrY preferably, a
SSASTKGPSVFPLAPSSKSTSGGTAAL GCLVKDYFPEPVTVSV\NSGALTSG\/I—ITFPAV Q

SSAL YSL SSwrmrps s SHE ROty NIk SN IR EPRSEDIFRTASPabhet | 20
GGPSVFLFP TK Q
INATY RV AT R B N KR EAP B IS
EEMTKNQVSL T CL \AGGR YRSt AMEWESNGIRENMYIKT TRPO-DSIGEEREY YSKESPYRIKE and/or

Conpr s S SRHETEII FERTPATHE LYo EHATheBquBistl: Contamirant compancrts of s

EVQL VESGHR VERGGRL i SARSEIH mIt%WWB@&PM%ﬁ%%E%mme
NQKFKGRFTI" SVDKSKNTL YL QUNSL RAEDT AVYYCARWY Y SASYWHFD

SSASTK@WMBMW@%EMMWMWEMM@AHB@NSTéﬁ@\ﬂ’eﬂ'ﬁm&@aceous or
SSGELYSLSSWTVPSSSLGT NHKPSNT EPKS HTCPPCPAPELL .
GGPSVFLFWRP’E@E?FEW@#?%E\P%W@%@%MW% ﬁ ifidd (1) to

YNATYRW%E‘&JM&MM@? é&%@%&ﬂﬁ&k A& ERIHAK &R and most
EEMIKNQVSL TCLVKGFYPSDI A SNGOPENNYKTTPPVLDS FFLYSKLTVDKS
RVWQQGENVF SCSoMbEAD BRAHYAICRS e Sy SPapl{t SIBEBND a8 pe sufficient to obtain at least 15

residues of N-terminal or internal amino acid sequence by use of a spinning cup

—d

sequenator, or (3) to homogeneity by SDS-PAGE under reducing or nonreducing
conditions using Coomassie blue or, preferably, silver stain. Isolated antibody includes
the antibody in situ within recombinant cells since at least one component of the

30  antibody's natural environment will not be present. Ordinarily, however, isolated antibody

will be prepared by at least one purification step.
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35Variant H of Table 1 conprises the full |ength heavy chai n sequence:
EVQLVESGGGEL VQPGGSLRL SCAASGYTFTSYNVHWRQAPGKGLEW/GAI YPGNGATSY
NQKFKGRFTW6VDHBIKNDE YL QUNSL RAEDTAVYYCARVVYYSYRYWY FDVWGEQGPLYIDE2009/064610
SSASTKGPSVFPLAPSSKSTSGGTAAL GCLVKDYFPEPVTVSWNSGAL TSGVYHTFPAVLQ

SSGLYSLSS VPSSSLGTOTY HKPSNTKVDKKVEPKSCDKTHTCPPCPAPELL 40

GGPSVFL FEPRBRESHIR \%‘]I%U@EQR'FI\I\MVDG\/EVHNAKTKPREEQ

YNATYRVVSVL TVLHIMENGSE PR ABLAAT E CHITRESQNY db e
EEMITKNQVSLTCLVKGFYPSDI AVEVEESN ENNYKTTPPVLDSDGSFFLYSKLTVDKS

RWQQGNVF SCBVIMBIEALGHNHY TOK S8 ISR, (USEQEDRRAYinAomprisingel’ & B0%HbBetent s, t he

humani zed,_2H7 ant i of the [nyenti further .45conpri se m no acid

o terat i GRglonRaR TP anipe bikGoddR e o SBEF ke o Hhar iy Eredtees: P8 “human
FCRn gverindhtispkdoghy apvihgteidddl fénimigatiog FoFubciin@us h@asiisth@iohof g  at

| east 70 WO 2010/ 057107PCT/ US2009/ 064610 fold, at least 80 fold, nore

pr ef er ablajtipedy eoaprisioan @tihodpater congentiatign rangg of 14me/mplgp d00mgen!. past e

pref er abl r120. fOl : ( : T .ycosyl ation
G te n 1peM Mg B BB Py o SHERE B AHC

conposi t i@nrsin@imbodéngits sendntibode oércontratival rage: is fiopo30-1 5@me/of. lamyrtiefr the 5
precedi ng humani zed 2H7_anti bodi es. having a Fc_regi on, wherein about

80- 100% (RPIHPErte thitnfibagy cAncepirafipoprangeis ﬁ@na}ﬁ(l-gﬁh@agml- tIh&cERposi ti on
conpr{,se i e, attached
o T e R A B L ot e
her ei n t coexdntlaiion af S¥rtpB0%i. g certgn endodinients) tHei phdrmagsetidcalFGyrRiul dtidg F158) |

which is not as fective as FcyRI 11 A (V158) ip_jnt cting 10 with human
' FoyROTPRSCHIBSaY e it CnsropRPT A o oRle) e HBr mal | heal t hy
Afri can AmRYddaadss, ARdp HeMeastieh FornRRRidLRHABCREis68d ardlninduesida@4t 4220
(1999). Historical Iq%@q anti bodi es produced in Chinese nster Ovary Cells

(CHO, orvengntitafien mdb ron) pMslacbeitaiduembodihetis shephasmaceatipalabout 2 to
6% in_th opul.ation tha re ngnfucosyl ated. YB2/.Q, Lecll3,  however, can
SRR ot R ST B A B TRyt P
J Bi 0. CheiBoddvdénts, (B dpha@méce@ti@alQOHnLﬂaﬁOZMpriséﬁﬂpzﬁﬂtﬁ)@L% hed caRthtRadnF

produced in YB2/0 and Lecl3 cells, which have less F activity, show

si gni fi caberyl 00meg/ad sad HREReta gyelpdextyn pha ¢anceratiphof pg o S0V onngertain

anti bodi e ] E ri i . Lie et

o Gy o B RS S Mo o B S P ERBLUDGE Libengn ', ©
past or i s"abbtt Ntrg/enl Bno IHPIBctd @9clbddxeripudd camtnteutiod 2f dbsut 3000an chityia R et
al . Cancer Res. 64(6):2127-2133 (2004); US 2003/0157108 (Presta);. US

6, 602068 £mhed et desphrmaesyicyl EpipurtionsoRERT Y PPy B ovsanttRsees1, US

2004/ 011%921111 1%%&%{19 i—ﬁzé}ﬁﬁnﬁgéﬁkloﬁgxtﬁ}{%%c&%‘éhﬁatiﬁ%ﬂ%‘aﬁboutﬁ@%.fHirdm Ation

herein may al so contain nore t one active conpound as necessary for the
parti cul amboddhous,ithmplzemacputicd doww latprefughaldoynprses & ginindsucanplk @tent ar y

25activities that d 0 d sely, affect. each other, For exanple, it may
e des! r et PPt AN RoURRL b weO B ETRgeRHeT heRBTTar AEHL | ¢ agent
cyt oki ne gfmiFRHNQSHRRESS BlveniBeeNt 7 _(aﬁt-ng)d;(%@ c¥iicaRtatdsit Bn@ofT1 008hg/ml such
as cyclosporin or an antibody that binds T cells, e.g. oné which Dbinds
LFA- 5. ThdSehfgtol il Gammmeychidestuiott ocpresentigien of 1d&pniloomdianginmeount  of
ant i body B &880% J Bordcdfirdc2hBHSBLHA 1605 RE rhebREaRR AL, dfksor der or
pharmaceutical composition further comprises 30 mM sodium acetate; 5% trehalose
dihydrate; and 0.03% Polysorbate 20, at pH 5.3.
In various embodiments, the invention provides pharmaceutical compositions
30 comprising humanized 2H7 antibodies (also referred to herein as hu2H7). In specific

embodiments, the humanized 2H7 antibody is an antibody listed in Table 1.
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Preferably,

anti bodi es produced by hybridoma cells is determ ned by
| MunEPr eaé REdVGIch@R vafiabl¥ s@flichét Vi Hr:o bi nding assay, such as

radi oi munoassay (RIA) or 5 enzyme-|inked i munosor bent assay (ELI SA).

t he bi nding specificity of nonocl onal

The

bi ndi ng QI H 3G GTL RS et (rfat G it T OB ar) A R GG IEWaiph L P BEsAdet er mi ned
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107: 220 (9SEQ ID NO: 4).

25

The antibody variant H of Table 1 comprises the light chain variable sequence (V) of

SEQ ID NO:3 (above) and the heavy chain variable sequence (Vy) :

t he SOERFCHIEIRE Tanad ST N eSO bEeRARD NS G RBEV 18l 3 4.5 YR RVIB SEHEM

EVOLVESGGGLVOPGGSLRLSCAASGYTEFTSYNMHWVROAPGKGLEWVGAIYPGNGATSY
NOKFKGRFTISVDKSKNTLYLOMNSLRAEDTAVYYCARVVYYSYRYWYFDVWGQGTLVTV

ss (SEQ ID NO. 5).

30

Each of antibody variants A, B and I of Table 1 comprises the full length light chain

sequence:

DIOMTQSPSSLSASVGDRVTITCRASSSVSYMHWYQOKPGKAPKPLIYAPSNLASGVPSR
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Once hybridoma cells that produce antibodies of the desired specificity,
affinity, and/or activity are identified, the clones nmay be subcl oned by

i mting wol2oto/esmopr ocedures 10 and grown by standard meChasg000@eming,
Monocl onal Anti bodi es Pri nci pl es and Practice, pp.59-103 (Academ c Press,
1986)) . i tabl e medi a e i for x | e, D-MEM
or RPM - st pel it S g g ?%ﬁﬁ%@%ﬁ%@d@ W Th vivo
as asmte%E%ﬁﬁﬁ%A%W%ﬁ%Wﬁ%mé{\@WK CN et iTotP WIsT nto

m ce. 15WWWE%QM%\§TW@% @EQHB N@bé)-ones are suitably

separated fromthe culture nedium ascites fluid, or serumby conventional
ant i bady Yarfant Acetliable pean@ibes ge fﬁl]ld:éng&sheafvpbha&naamﬂeece affini ty

chromat o ah usi n rotein A or. protein G Sepharose

o e d Sy fiﬁ&ﬁ%@%‘%ﬁ“ﬁﬂ@ CHARRR g Ay L RRIeDTS Y

el ectrop GREHE R T 1f LM ot G Holi es i s
readily |%§ﬂ$ﬁ@f%\%ﬁ et Ui e Coffvient i WVWW%V%E@YL%y

usi ng ol i Yyonuct leptV\de’ probes! @ hat Cradlicapalbt \eorgt Vi g gl Sigeci G R Al by t o
geneslOencoeh hg Tt PP HrgaVEL MR T R IGHE C\ERED A P PR FNVE A GOV S8 K PRETD
hybridOmWN&ﬂYKNYEﬁE&NEHQDWHNGKENK@KNSNKHKRARﬂEKﬂESKHR@QPRBREVYEEPE&%d, t he
DNA may [EEnplreosos I T 07 sy FESST 20E WESN @Y B NNWH T B D s eI F R estsieaesd i nt o

host cel Iggysyaiyase &vedin # L piRN(SEG 1paOs7). Chi nese Hamster Ovary
(CHO cells, or nyeloma cells that do not otherw se produce ant i body

r ot .es in the
Fr)ecoﬁt% nan%aﬁgigtadf?gH& éo&gé/r]ng%v{hgrfﬁlﬁ glqgéﬁg gﬂ(l:%l?‘rgédn % expr ession in
bact er i a B3fQIDNIS GIEOMN s IR S0 A Doy T SN ey ISKer CRG IERWEEA T Y KANGDT SPI ni on
i n | MunQiQK FIEGEBI6F 262K {KNOO3) L.k 1Rk A B ikt WG ARV AeN S YiResv G A3 s - 188
(1992) . 3Hasexdravinera eydroch St A TN onadE anty Dk esn ocant # 1oy
fragment ssgary hes dsprat e MNWWKK\ME%S@%W@E@%E ng the
teCh@qu%GWﬂFm@Kﬂ‘rM% Lﬁé\ﬁﬁ’cﬁvrﬁ}swﬁ‘i@é\%{ﬁ\i

BoANDA K ) -
ggfksog va c'@%i@ % %ﬁlﬁ %@@P@PQV Rl
ti bodi T ston tﬂgi;ﬁﬂvgk{g VO
Y 85'7?@%5%%3 & 'Ve%%%é%@ﬂﬂ@é%a Eﬁ%@i&.@ 85 high affinity (nM

range) human anti bodi es by chain shuffl i n (Marks et al., R o/ Technol ogy,
10: 779- 788 r{anobofy Tablars cmpnseééh%ﬁlhlﬁmﬁh bfsavaﬂchiameé@mqnsﬁ and in vivo

BETe e e

that encotids” Ir%gg a1 et 1’ %W%WQ%P%QAR% on
ant i &8@5&%@%@?%% \fTeCV\’b SUBS IR Wﬁ?%v % and
light ch i T de RN Ayeefliehicds! § qurﬁepfifﬁ)‘?ﬁ)\f RTUI‘I ne

sequencesERMT@QVSlIOT@a\f@EYE@IW@@L@WPEWWWMGﬁFbMSKLW%S Nat |
Acad. SciRWQISATVEEC BRFEATIOEN )QK 1S yPEHIS(SEQUDNOmidogl obul i n codi ng
sequence with all or part of the coding sequence for a non-inmunogl obulin

pol ypgpt i KliRh O ehdoal Qankiss PODY Pe@tand @) of Tme n@&npmsgmﬁlﬁhéﬁgbmgml dhRRpt i de
sequences can substitute for the constant domai ns of an anti ody, or they

are substc@uaned for the variable domains of one antigen-conbining site of

s

Hunani ze
40  SKADYEKHKVYACEVTHQGLSSPVTKSEFNRGEC (SEQ ID NO:9).

Variant C of Table 1 comprises the full length heavy chain sequence:

EVOLVESGGGLVOPGGSLRLSCAASGYTEFTSYNMHWVROAPGKGLEWVGAIYPGNGATSY
NOKFKGRFTISVDKSKNTLYLOMNSLRAEDTAVYYCARVVYYSASYWYFDVWGQGTLVTV
45 SSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGVHTEFPAVLO
SSGLYSLSSVVIVPSSSLGTOQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELL
GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQ
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Met hods for humani zi ng non- human anti bodi es have been described in the art.
20 Preferably, a humani zed anti body has one or nore am no acid residues

i nt r oducewoizntosrto7f rom a source whi ch is non- human. Thesa/usewoloeHsan ani no
acid residues are often referred to as |rrport reS|dues whi ch are

typlcally aken fr " variable do ni zatian

essent al 4 \fv&‘ﬁﬁ%%?@}o A AR B BB AN L ones
et al. @Q%%T%Lz‘%%%? WE%@WEP%‘{LDS%’%W@S%&

25327 (19@@QGW%\@@E@HWYTQP§&%@K 2dSEQSH) N(k516). (1988)), by
substituting hypervariable region sequences for the correspondi ng sequences
of a Buman antVatayD oAcabledi dftghpnsesmetfullltﬂnrganlnemdchaamtsemmﬁes are chimeric
anti bodi es (U. S, Patent No 816 567 vvherel n substantl al Iess than an

intact h at Tt ‘& LRy

sequence NQ@H%WW% P@%SLHZH*? Pa\@ttccpeW\é?@Y szé\dt ?Ibw es are
t ypi cal | ySHurdrs Bt i Bddi €53 T Gthl 22 WWVWS&GAW%W?%\H@S and
possi bl y S3ne HR 7881 \thiesS Idr BSOS VN Uk RN Ty ideV FektesC B 10 @il ligiduisl si t es

i n rodentGERRVHgR SEKDT LM I SR \CHONCE\OF H BTV R K NAET Y b & \GOW e TISERBIOR h

| i ght andyNreRXAN VIO BE Hsd. N GK B ANgS NHPeL FulmaT A etk 284 O Brach GsaY T1sP Rt y

i npor t antE M HNETIRIET GV H @D $D 1AV B NMAMY: Nesporse/ M3 DGSFFLYSKLTVDKS

2010/ 057 Ha7iehtS2 008464601 (hywmTs ddx NIRISE 1PINOPAYgY) when the anti body
|s i nt ende or human therapeutl c use. According to the so-called

bestpfit” @%n%%%ﬁﬁﬁ% rﬁ% ‘hh%lﬁ’@rgt%the% 8{5%{& oln@, rodent antibody
is screened agal ns e entlre nown “hunman rlable donai n
SequenceEVQTIhEEWM@@M%WMMV@MMWV@IYH&N@{TSmG
rodent i sugx et 4wk sdr it yren i e H saemor AR wegh s i) Dwid da T v

accept ed 4o1ster hpmmii Zetk and ddodyn d& e et pred vty shin d dminad vy T dixk 12296
(1993); %ﬂ@)@é\/\ﬁfVPSS]SL@@TY@WNHK%WKWé@DKWMPmmd uses

a_parfy cuyl S\?ﬂ‘ﬁw mgt MBA/ Y OB P fAencRlg al |
hurranf anty %ﬁ% A4 , Spogl e
sane ra s £
Carter e dga%ﬂp%cg“ 39: 3 992 resa et
<(al J. VFS%W%%%%%%LSLSPGK i, i npor t ant t hat

anti bodi es be humani zed vvlth retention of high binding affinity for the

antiggn and ot\b\?ﬁ{aniévq ﬁdﬂglg %%kﬁl%lfuﬂﬁ%%ﬁ{ﬁéaggahéﬂ? Q(ﬂéh@e"e this goal,

according to a pre erre umani zed ~ant 1 bodi es are prepared by a
process ﬁvmﬂm@LmPGG@mmmywmmnmmmy
humani z e Qi FEERH BT SIEDHEKN T EepMNS - Berrsi O R winded 785 i Y el e B @l and
humani zeds sreguenee sy P IAW £ O I0ITSA 20m@t T v K e ol s aaocied v i ee zcomgron| y
avai | abl es afdy e esfany 4 a4 1,d 0 those sk b dretk v ik diner g d px Gonprit €F A I 0gr ans
are ayai | @b 8 €% prt bk T Step e sl %wmmtmmmmpm

fgg{)gg{rﬁt t%g?msrmw V@N@’E@%@ %%% gm%ﬁgs-
% fj“eseé@@%% Wﬁ%@%ﬂ%@fwﬁi @%{%S’@B@?. O ealerce. e

i mmunogl obulin to bind its antigen. In this way, FR residues can be

sel ec¥ed and coHtsnhEPflrable 1 mlme%@t piedhll lepgth lil%ﬁbﬁtlalé &efl¥eAe®s so that the

desi e o g;g L8l @%‘A ggtg@ﬂ% s arget
. RA
tt;eﬁttzﬁf%t%t@a %@@E h il gen b o

opti onal | Gl orChgHe “8%‘7 %W%%T%%@%@%
gener”ﬁte @RWQ\@%@W@ DE{%\@K HE BIdRE TRy be
an full |3@Wg“t3fﬁ\é\%ﬁ\i’% W%YW\FSLN?}A Fihran
ant i bodi @WWWWWD@WWWENNYKT%P@FD@Q%?MSWW@{S
humani z atRveg GNIFTETS A B AN ST @reiT. Sies Ren er(QECUID NE) 1€xanpl e, it is now

possible to produce tr eni c i mals hat are capabl e, upon
i muni zat i on, fceIES?lB&H@’Pa%‘%“St theqiwna&gﬁégtﬂan&g] Giibhe e ntouRaBe " ne
absenge cbfornpmses amino acid alterations in the IgG Fc and exhibits increased binding affinity for

human FcRn over an antibody having wild-type IgG Fc, by at least 60 fold, at least 70
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WO 2010/ 057107PCT/ US2009/ 064610 endogenous i mrunogl obul i n production. For
exanple, it has been described that the honbzygous del etion of the anti body
heavy- chawo 2pwiosrreg regi on (JH) gene in chinmeric and gelPoTlusa@oneicant m ce
results in conplete inhibition of endogenous anti body production. Transfer

S ce i IPEG EQGRY P OB RLERToH 1B PR AR TPEDR R athbs G ey
chal | engeinor%%@e_fel%bgr at 1HRKOROMIL  Bbu@l70.fofdr 0C. Natl. Acad. Sci. USA

90: 2551 (199 Jakobovits et al., Nature, 362:255-258 (1993); Bruggemann
et al., Year iThelMaglyvosylationggte(id dg3)s aths829ParttbeCHIodoman SHEM80Bed 2H7
5,569, 825, .5.591 669. (al |l .of GenPharm. 5,545, 807;: and 97/.17852.

i Cor nat AUSPS SRR iaRs pr B pESERIOT Shyn A amop TRfs &y QT o

348: 552- Jhécclfz1R9Rh)zc8 2R TRMLIBSEEs kil PHYERidhH MhBredNitidaeg0-a80Bendnt i body
fragnents in vitro, from i mmunoglobulin variable (V) domain gene

reper t oi risefefabbnabhont ARt efithdnbbady indeoeampnyition CORIPEISecLMATUGUOIC ant i body
V donmai n e.cloned,in- i.nt i j Malels t

br ot o RS L ARERpIST 1S oo s Balsh 8 e TS gl PoriB

di spl ayedws cbtapositiomal cradtinbodiatdd lageir né sxiobit b B@rpsisihf atproetmeien phage

particle. Because 15 the filanmentous particle contains. a single-stranded
DNA copy trdipg o BhAJHAGE honevhich isratias aegivssd FerR ik (V isfotin SHarctHioper ti es
of t ant.i i i i nti body
oxhi Dyt 1 e Pt R (e R b o g e 1 e
of the B-leelthy ARvagesdérs@ahayndca@nudasiapeStoLamtbedheBerndrBiody IoH2ID(19a9)%5,
reviewed in, e.g., Johnson, Kevin S. and Chiswell, vid J., rrent

Opi ni on iﬁlﬂs‘@flﬁﬁ%b dPabodsey NEPGicegin Shisew. MarsienQyyy .Ceﬁg(@flgi Oglsgnlflé@sm%%t

V. gene SRRy G iReE folieloRRARH S 8% in hatnioinlre Nature,

352: 624- 628 (19%1 isolated a éiverse array of antioxazol one anti bodi es
from a smeinfucosylatedn XdPiandteclhholeinaracap pwbdide genleslicteritly 88itd 98m t he

spl eens of i.nmuni zed mce. A repertojire of. .V ge rQm ynj i zed human
donor's cd}?nf}lﬁoﬁﬂﬁ@ﬁlﬂfﬂe@d SHRgRA £ ?Joijhég' pé‘eﬁ‘g'd%ﬁé)e%é‘p%éémgwi gens

(i ncl udi ngpsldfthat affbENEd [F8MTd GRY B2R) ARPL&Y 8 delfs SN @ivk Yest @UT@W ng the

t echni ques described b rks et al., J. Mdt. Biol. 222:581-597 (1991), or

Giffith astiviay, shownsoificant p iz psseBA DCLOEiyity Bewitroal The pradustioraf ent Nos.

5, 565, 332 d..5, 573, 905, i scussed abqve, human .apti bqd{ es may
o oo be auRBSBLR R rfRed fucpss copfonl RSt ¥ ga TURGBUVERTL 2 T8% 610

and 5, 229:Ghfiptizatidfh of Mitdahioey 146 Hig BByosngineered Pidhia@hattotis’ i@iN&uﬂéﬂiiallag?S there
are advant ages of usi ng ant i bo%.fragmsnts, rat her than whol e anti bodi es.
The sial |aating pyldicgfion B2 Jar: 280 ntNivaR| Swb GapecrrRasi eHE@): b ahkbs, (280: Ky | ead

to inpro @ <t RS - r4 ] devel oped

for the pOARIFPRR bRl US TR mnd VAR SRS BRKERIAFRE L0, o

wer e der i208d/00D2621r DISEN0Y01 ¢0T4g 43S D@0/ @F32il 40 Gt ofdddvedidilés Ksg®). e. g. ,

Morinmoto et al., Journal of Biochem cal .and Bi ophysical Methods 24:107-117
,an r i g : . , se

(1992) d Breidaration hereigaayaleo copsagn gpre hgpons actiyscepwPUNG fe

f ragnent - di : j , Fv

%ee&@%@gy @g g%f&ﬁh&? ﬁfaléah% g{:l:ng ggxtgﬁ,gf@mb@a%s@%h csﬁkieﬁlen{%ﬁb

and ScFv anti gnents can essed | eted fromE.

in and sec
col i ,25t hustigiticothiahdo téterdiasélly effpctadolt bthen Iafr ekample, sumpyriteslesrabihtes e
fragnents nti ba fragnments can be.isolated fromt.he anti bod hage

[ brar edUEMgauRaane sHOURT Seone et DERgeeqge T G P g AB Y B R PN ect |y
recover ediobftQgEonCRhich 389 of ME&AlIg ALY a& %%s?ériﬁ Or AP5MuoaR hak Binlds aaiemat s
(Carter et al., Bio/Technol ogébIO: 163- 167 (1992)). According to another

appr oach,e.&©apwhichf rindmielid 9 ).1 Shaaffesivie goloanieef surh edier sechissiepewis oisherant

host cel Iarﬁ:ol‘luln Sf a?ﬁtibg%p praérs]éjnt llzrg ﬁl%lfz)rzrm];larlt?‘oqlr,’rﬁlnettyp\/\é 6fh disease or disorder or treatment,

30  and other factors discussed above. These are generally used in the same dosages and with
administration routes as described herein or about from 1 to 99% of the heretofore

employed dosages.
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increased in vivo half-life conprising a salvage receptor binding epitope
resi dues are described in U S. Patent No. 5,869,046. O her techniques for
t he prodwwOi20m/i8710ant | body fragnents will be apparent tecrhus2akiobiced
practitioner. In other enbodi nents, the antibody of choice is a single
chain Fv fragnent. (scFv). See 3/16185; U.S. .Patent. No.. 20 5,571, 894,
and U.S. Pate e@%@?@%\f}ﬁ%@P\Slﬁgﬁ%aﬁawgfp@dram&tr@ﬁ%n wg}aes%%é?-efhm h i ntact
combi ni ngegifyRcdhplishdd 8y YAl RfougR Bk RMItd:€9i ons; thus, they are

sui tabl e for ‘reduced nonSpecific binding during in vivo use. sFy fusion
proteins may be constructed to yield fusion of an effector protein at

ei t her t@ﬁ am no or tpe carboxy term nus of an sFv. See Anti body

Engi neer i'NYPUY P8YPFYbeck, supra. The antibody fragment may al so be a
25" | i near antiqelonataltibodas described in U S. Patent 5,641,870 for
exanple. Such |inear antibody fragnents may be nonospecific or bispecific.

Ot her ani no adYlenesdenaé petdbodisd infdycdetmasiesisme the halidempenetbad Srsrdaicribedt i on(s)
of the i1di [ I [ ' .cont I For
oxapl e, e 52 BB s A s E S BRI s A R BBt per
bi ol ogi calU.prrapat Noes,806,567)e anti body. Amino acid sequence variants of the
anti-CD20 anti body are prepared by introduci ng appropriate, nucl eoti de

changes into tiR&hSbridemaanehed. Baagush 98 PEFTARREPRY 1atohosh gniBhSHefbassiy nt hesi s.
Such dif,l I :ORS i [ . i f / i nsertions
i Mol bR ea A RE e At STBAF iR BA0R oA i

2010/ 057 KRFRIT HLISDO0ENEH Gekfibdica nha ovid spetifatjydicis thd protedn asedifolCD20

anti body.. Any.conbination qof deletion, insertion, and substitution is nade
Fo arri vamainggon; AleraBydyy HEVROSGUIHER TP EHEM A& ALShst r uct

possessespinfitideiphl G/ pROGACHE sbRtddChd 18 WRh ah R IGRARIESN Al JBY
alter post-transl ational "processes of the anti-CD20 "anti body, such as

changi ng suhieble fusireragsnt, Spabsistpiotiretioflengl gf by derimomhghiridema cell (Godimgusef ul

thod for, i dentificat;j. f t ai i d i f ot ti-CD20
ot by VR L FRIRT Efne Rt BT SR LEROSRE Bns 25T o e
scanni ng mut ag?fi&ggjgﬁaoﬁs cdesiis PRParbYy afdepddaghaBrAndinéddigblietuiigieence,

244:1081- 1085 )89). Here, a residue or group of target residues are
i dent i f i edediemgvhichmadiyaupretessty eantaing Anger mowgrsgbstangss thet mhibigihe geawdhgl u)

and repl I 1 i preferably
o ani no. o Sl PR RE Yar Rl el hy cGRAF HAARAS R Hhort PR (8 L P
CD20 ant igemplc] fabepathtBiomacbthalcoltalatiots cdeyrmpaiypabnthihef guagint onal
sensitivity to %he substituéions then are refined b introducim%rfurther or
ot her20varhhgshorigesyl giansferase dHePRT 08 §IPSFT) e selpetinei yHurerpiumdps g the site
for intr I i e varlat 1.on. i : i ned, the
nat ur e of E P P Bl o R, I Rl T D, 1o
anal yze trhaipsy,fvdnoenbstaoéesprementithic groveth ofl H{TRRSR-dsfitient cglle scanni ng or

random nut agenesis iis conducted at the target codan or.r.eqgion and the
exprossed ant | PeT60 BNIEEpt Ey FiamEeel dedhoss i due st by SYinody
acti vity.stNe fighd&) el pRRAAHERICS dnhB&dyt bhyPMhe s&le@tb% ngi@a&rwod@my ®lls, and are

carboxyl -term nal fusions 20 ranging’in |engt rom one residue to
pol ypept isdesitivotetaaiclichye metiundtheicsetnctsragrimst the udiveed parenteledells.aBreferred

i ntrasequenge insertions of. single or multjple amno i d I S.

e oo Torimp RS aRring RE¥ et tingd uch B ot TP PP Gt Ring o

N-t er m nalipQet il tumB i SHigatdE frbhehaBhikasitut Cadk@ibatisy Cehtexisan

pol ypeptide. O her insertional variants of the anti- CD20 anti body nol ecul e

i ncl ude tPisge.dsiliderniad)$feand Sky? ard desivitivese 8 XOReAsine i clisovakbimireBody to

an enzy . I ¥ i fcr er m
nal - 1 7 aho R gk Ty b e ol By, KBARMAE MNOLER USIC AERER nhiSRrREi™ . o
substiot utrheusesamaanicterorhgdemy acll Hndsxaldvshere dter dastibaner eripaedu@dod of esi due

in the anti-CD20 anti pody nol ecule replaced by a different resjdue. The
sites of {rpQioc W&%@P%&f@&%ﬁ Wv’eﬂ{aﬂg%ﬁ%lg@ﬁéé); and Beodsyeetidhe

30hy per vayz, alis: i Q0liENE PO cHoR TREARYL RS AN pPli€arfthn$ Pt 9 168 TRlaRd£d-

Conservati ve
Dekker, Inc., New York, 1987)).

23



substitutions are shown in the Tabl e bel ow under the heading of "preferred
substitutions". If such substitutions result in a change in biol ogical

acti vi ty,WOh&m/(]mme substanti al changes, denom nated " ePEmfiSa009/064610
substitutions” in the Table, or as further described below in reference to

PRI SN ARG R R TR TR G
Resi due EX&RlaYantibBaicl HHEdt&f'e?gaFﬂs?{h%ra'h ’\geétﬂq\_%feuwgt It@@&n&ﬂng sfg&-)lﬁeaal of | eu;
ile Val Arg (R lys; gln; asn his; asp, |lys; arg dn Asp
(D) gl u; masroctEnal @@0(1@} pwimpedabﬁhmxdo@ameﬂ@ determined by
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or
5  enzyme-linked immunosorbent assay (ELISA).
The binding affinity of the monoclonal antibody can, for example, be determined
by the Scatchard analysis described in Munson et al., Anal. Biochem., 107:220 (1980).
Once hybridoma cells that produce antibodies of the desired specificity, affinity,
and/or activity are identified, the clones may be subcloned by limiting dilution procedures

10 and grown by standard methods (Goding, Monoclonal Antibodies: Principles and
Practice, pp.59-103 (Academic Press, 1986)). Suitable culture media for this purpose
include, for example, D-MEM or RPMI-1640 medium. In addition, the hybridoma cells
may be grown in vivo as ascites tumors in an animal e.g., by i.p. injection of the cells into
mice.

15 The monoclonal antibodies secreted by the subclones are suitably separated from
the culture medium, ascites fluid, or serum by conventional antibody purification
procedures such as, for example, affinity chromatography (e.g., using protein A or protein
G-Sepharose) or ion-exchange chromatography, hydroxylapatite chromatography, gel
electrophoresis, dialysis, etc.

20 DNA encoding the monoclonal antibodies is readily isolated and sequenced using
conventional procedures (e.g., by using oligonucleotide probes that are capable of binding
specifically to genes encoding the heavy and light chains of murine antibodies). The
hybridoma cells serve as a preferred source of such DNA. Once isolated, the DNA may
be placed into expression vectors, which are then transfected into host cells such as E. coli

25 cells, simian COS cells, Chinese Hamster Ovary (CHO) cells, or myeloma cells that do not
otherwise produce antibody protein, to obtain the synthesis of monoclonal antibodies in
the recombinant host cells. Review articles on recombinant expression in bacteria of DNA
encoding the antibody include Skerra et al., Curr. Opinion in Immunol., 5:256-262 (1993)
and Plickthun, Immunol. Revs., 130:151-188 (1992).

30 In a further embodiment, monoclonal antibodies or antibody fragments can be
isolated from antibody phage libraries generated using the techniques described in
McCafferty et al., Nature, 348:552-554 (1990). Clackson et al., Nature, 352:624-628
(1991) and Marks et al., J. Mol. Biol., 222:581-597 (1991) describe the isolation of murine

and human antibodies, respectively, using phage libraries. Subsequent publications
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asn; glu Asn Qu (E) asp; gln Asp Ay (G ala Ala H's (H asn; gln; lys;

arg Arg Ile (1) leu; val; net; ala; phe; norleucine Leu Leu (L) norl eucine;

ile; val ,woebio/@ray phe Ile Lys (K) arg; gln;

Leu Phe (F)

10

15

20

25

30

describe the production of high affinity (nM range) human antibodies by chain shuffling
(Marks et al., Bio/Technology, 10:779-783 (1992)), as well as combinatorial infection and
in vivo recombination as a strategy for constructing very large phage libraries (Waterhouse
et al., Nuc. Acids. Res., 21:2265-2266 (1993)). Thus, these techniques are viable
alternatives to traditional monoclonal antibody hybridoma techniques for isolation of
monoclonal antibodies.

The DNA that encodes the antibody may be modified to produce chimeric or
fusion antibody polypeptides, for example, by substituting human heavy chain and light
chain constant domain (Cy and Cp) sequences for the homologous murine sequences (U.S.
Patent No. 4,816,567; and Morrison, ef al., Proc. Natl Acad. Sci. USA, 81:6851 (1984)), or
by fusing the immunoglobulin coding sequence with all or part of the coding sequence for
a non-immunoglobulin polypeptide (heterologous polypeptide). The non-immunoglobulin
polypeptide sequences can substitute for the constant domains of an antibody, or they are
substituted for the variable domains of one antigen-combining site of an antibody to create
a chimeric bivalent antibody comprising one antigen-combining site having specificity for

an antigen and another antigen-combining site having specificity for a different antigen.

Humanized antibodies

Methods for humanizing non-human antibodies have been described in the art.
Preferably, a humanized antibody has one or more amino acid residues introduced into it
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 (Jones ef al., Nature, 321:522-525 (1986); Reichmann et al., Nature, 332:323-
327 (1988); Verhoeyen et al., Science, 239:1534-1536 (1988)), by substituting
hypervariable region sequences for the corresponding sequences of a human antibody.
Accordingly, such "humanized" antibodies are chimeric antibodies (U.S. Patent No.
4,816,567) wherein substantially less than an intact human variable domain has been
substituted by the corresponding sequence from a non-human species. In practice,
humanized antibodies are typically human antibodies in which some hypervariable region
residues and possibly some FR residues are substituted by residues from analogous sites in
rodent antibodies.

The choice of human variable domains, both light and heavy, to be used in making

the humanized antibodies is very important to reduce antigenicity and HAMA response
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| eu; val; ile; ala; tyr Tyr Pro (P) ala Ala Ser (S) thr Thr Thr (T) ser Ser
Trp (W tyr; phe Tyr Tyr (Y) trp; phe; thr; ser Phe Val (V) ile; |leu; net;

phe; al a;,woanioicione Leu Substantial nodificati orsTius2e0b@edsii®l ogi cal
properties of the antibody are accorrpl i shed by sel ecting substitutions that

i ff fi ff 5 h . f
The w01 sl S bt fetpavt wEnPE an Grody HETeet MrdPrbR harBreul 455 o Cag a
sheet o kebiial 15RL R BRy. fidhehive, BRaERnat oFuiEkRNADISHK o, the

mol ecul e at the target site, or (c) the bul f the side chain. Naturally
occur ri ngodey utitexlyas ecrekingil dg@instmlne)etgm hb@rmaﬁled)wmlmcﬂmmmabhedbmhal n

properti esseque(nlzts thdr 2 a%b\lf ((i:omgfrjlrsleglllje%lcg WhichGs closes?to %at of tile rodent s

5  identified and the human framework region (FR) within it accepted for the humanized
antibody (Sims et al., J. Immunol., 151:2296 (1993); Chothia et al., J. Mol. Biol., 196:901
(1987)). Another method uses a particular framework region derived from the consensus
sequence of all human antibodies of a particular subgroup of light or heavy chains. The
same framework may be used for several different humanized antibodies (Carter ef al.,

10 Proc. Natl. Acad. Sci. USA, 89:4285 (1992); Presta et al., J. Immunol., 151:2623 (1993)).

It is further important that antibodies be humanized with retention of high binding
affinity for the antigen and other favorable biological properties. To achieve this goal,
according to a preferred method, humanized antibodies are prepared by a process of
analysis of the parental sequences and various conceptual humanized products using three-

15  dimensional models of the parental and humanized sequences. Three-dimensional
immunoglobulin models are commonly available and are familiar to those skilled in the
art. Computer programs are available which illustrate and display probable three-
dimensional conformational structures of selected candidate immunoglobulin sequences.
Inspection of these displays permits analysis of the likely role of the residues in the

20  functioning of the candidate immunoglobulin sequence, i.e., 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, such as increased affinity for the target antigen(s), is
achieved. In general, the hypervariable region residues are directly and most substantially

25 involved in influencing antigen binding.

The humanized antibody may be an antibody fragment, such as a Fab, which is
optionally conjugated with one or more cytotoxic agent(s) in order to generate an
immunoconjugate. Alternatively, the humanized antibody may be an full length antibody,
such as an full length IgG1 antibody.

30

Human antibodies and phage display methodology

As an alternative to humanization, human antibodies can be generated. For
example, it is now possible to produce transgenic animals (e.g., mice) that are capable,

upon immunization, of producing a full repertoire of human antibodies in the absence of
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10(2) neutral hydrophilic: cys, ser, thr; (3) acidic: asp, glu; (4) basic:
asn, gln, his, lys, arg; WD 2010/057107PCT/ US2009/ 064610 (5) residues that
i nfl uencewohaiomsoroirent ati on: gly, pro; and (6) aromati cPCTiyso0ps461phe.
Non-conservative substitutions will entail exchanging a member of one of

t hese classes for. anot lass, S5Any _c stel e res due not. invalved in
mai nt ai nieﬁéogq?e%mawogi%?@m%%ﬂn oFongg E@ena%?rﬂm}h%ﬂt% may be
subst i t utiehoZ9eaR Rl dibn W tHe 2E6bd\ERcal P- ché‘i’ﬁ &Hﬁlgtr oﬁ?{(]H()"@EﬂeVlﬁ lRRid drldy of
the nol ecul e and prevent aberrant” crossl |n nversely, cysteine

bond(s) mymPmcanident mige réveltam dopydste tndnblttpm of/@ldogsnosus abiibadyypré¢pmtion.cul ar |y

par 1 cul oV RO p B R g aa- e elmel R a2 GaraRhosrE R Bt ¢t ng

one ofs NafhRe RIPEEVRNH ﬁ@ﬁod@ﬂbﬁ’ﬂfﬁﬁﬁb@ﬂﬁﬁ)o@fes ap&amrgten@muehgéiy See- ., a
humani zed or  human anti bod yZ. Generally, the resulti n% vari ant&s) sel ect ed

for furtHekotpaits pogndtec. Vgt Aﬁaﬁéblﬁﬁ¥@9@65@1698§)é§ﬂ)QVﬁb@ﬂﬂl glupel ati ve
to the pafgniss %ﬂkégstl ﬁ%%%ﬁ@&gg YAt G %Qgr?%gglwﬁ %% eﬁﬁﬁ gy for

generat i ng £0CHS variant¥ |nvo VES a Uratton

usi ng phageteEpb3%9,8856, £5d1y6695@N of @enhhfa@ﬁﬂ)VﬁMS@@kaﬁ@W(omﬂﬁt%ﬁa (e.g. 6-7
sites) are mutated to geperate al| possible am no substitutions at each

site. The ant |fb]&!93t0’§bi’ ahtgs disnly tsehnologyvd Yo radtety ¢hflay e 48 - wgroval ent
fashign fﬁg@@g]e e L@HPpid E@&%Mni‘dnﬁwﬁe@ d 43 B?g{%frﬁgméd;ﬁ?mgﬁﬁg frddy Product

of ML3 packa In e particle e phage variants are then
scr eened ifmmrunbglbolibvadiabdg CQ) doactin gerteyref@togres lﬁlonﬂmmgmamizedldbyorsas 20herein

di sclosed, In,.order.to |dent|f dat.e hyperv | e. regi on tes for
L T e e AcshmiR i hisSciniin dibeid SEsets sl e doh S Rciab i 1 o

hyper var i gibeor @80 Bodt %%!t@iﬁeg%n&é‘m ﬁlaﬁiéhtoﬂg bﬁét&%ﬂlﬂag@ @h&lyasth 130} FO8Ad
bi ndi ng. Al'ternatively, or additionally, may beneficial to analyze a

crystal stisniasicd e fiofctip aahbodgefmmmtye @mﬁqﬂe@i theophaéemntl‘pg@ Hentuset

Dsnel GhbPt HGTeelt dat eh Shudfch STRe rrord oG Bl R et GRAPHE o he

t echni quesicelighdagéesh the ffﬁidﬁon@]ﬁ@e‘ﬁ&'@bﬂt@d arAibb8y alke réaned adl&dionlbiencpanel
of variants is subjected to screening as descri bed herein and anti bodi es

wi th supescn®engdbsehe pettbady cxhibittre thencareraréssanthuadBapkeesayinies sogedt ed for
further %éfgiog?ﬂ%ﬁ‘fwfth]e@&a?rm{ g?ﬂls%y%g?g tﬂg gx% hdhh ‘{1et8fo(§tf$]’ﬁ§y gnt i body

alters the gi na ycosyl a of the an "altering
i s nmeant rdﬁb@bdﬁge@ﬂdobﬂ[soﬂpl(&nﬁ@f hohghikatie, Doiiél .| €srieaudpinion ik Sevamidbody,
and/ or addl ng Qne or nore glycosylation_ sites that are not in the

ant i b8dy . Bedogr apiax’il SWGY- §ﬁ¥qr%k§e}l@§s pVigeps é%amegatwprb@m\f fﬁaﬁ&% or
0-1i nked. dlﬁhéy N €i<s6ﬁfe%13 NeRuleNgs 253 A60RBY 1 PRo1LAR SGRT RN A GnfIDI ety tO

t he si de chai’n o an asparagi ne
oxazolone antibodies from a small random combinatorial library of V genes derived from

the spleens of immunized mice. A repertoire of V genes from unimmunized human
donors can be constructed and antibodies to a diverse array of antigens (including self-

25  antigens) can be isolated essentially following the techniques described by Marks ez al., J.
Mol. Biol. 222:581-597 (1991), or Griffith et al., EMBO J. 12:725-734 (1993). See, also,
U.S. Patent Nos. 5,565,332 and 5,573,905.

As discussed above, human antibodies may also be generated by in vitro activated

B cells (see U.S. Patents 5,567,610 and 5,229,275).
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WO 2010/ 057107PCT/ US2009/ 064610 resi due. The tripepti de sequences

aspar agi ne- X-seri ne and aspar agi ne- X-threoni ne, where X is any am no acid
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altering THe egﬁo lglpal[%‘feéi aggﬁgﬁé%%og%q}d/@ﬂrst hat it contains one or nore of the

above-sdescri begarifk tdch hbmv%@e&e@@@ﬁop(ea @ the prodkeebndd NeGaBYdyafrddaiensd. t es) .
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Sh I
enggﬁied%gar#l enkslr}ynglﬁ%a ?frélg t%%ﬁ&lgﬁ%@%&ée%éﬁpar edﬁq sl ngﬁ%&? I%bﬂl;n%@ |onal

cross-| i nifehsicas ddsgle icheid Fivifragalcht (seFv)alSec @aD©8r16385;ReSepstelt N@: 2560- 2565
(1993). Alternatlv Iy an antlbod% can be en ineteflrﬁ; iWhlch has .dual Fc

r egi andl I fREPehPakat Noenhdhday Dot Sivers theabatpseics yithdntadd Abcc

capabi l i tdoﬁﬁnnlg‘%%te%ttﬁéf%%s&)&oﬁf ofad Pst‘gl'ﬂtttje%i ,Ccﬁ{s, {:ﬂ'e gre'%%?thﬂ@ %1%%@06830
(1989). WD 2010/ 057107PCT/ US2009/ 064610 T erapeu ic Uses T I scl osed

nmet hods awdsporfpdsnding dsrm:g)mrlm;us"ﬁg shu fesioz poyt2dsmGPBO cdistrdétndy toayitidbodi es
of the i entl e usef ul a. nunber of malignant.an nmal i gnant
i seases THHEN BETHG PRk 4 RURSraR afino s e oS AE B 1 Sphomas
and 5| eukeffidy 0 meﬁé%méyaéﬁawﬁa @h@eﬁtq@d $ra§1%eﬁﬁrhhy pegeRi tors) in
bone marrow | ack 0 antigen, allow ng B-cell’s to regenerate

af t er2st r édinpasrantibedy s e pndeseribesk indl. SlléaientsS @ﬂltWO osenaamdd. Pushtlinsar

antibody fragments may be monospecific or bispecific.

Other amino acid sequence modifications
Amino acid sequence modification(s) of the CD20 binding antibodies described
30  herein are contemplated. For example, it may be desirable to improve the binding affinity
and/or other biological properties of the antibody. Amino acid sequence variants of the
anti-CD20 antibody are prepared by introducing appropriate nucleotide changes into the
anti-CD20 antibody nucleic acid, or by peptide synthesis. Such modifications include, for

example, deletions from, and/or insertions into and/or substitutions of, residues within the
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CD20 positive B cell cancers are those conprising abnormal proliferation of
B cells that express CD20 on the cell surface. The CD20 positive B cell
neopl asnmswonelode1010 CD20- posi tive Hodgki n's di sease i neCudisaglogssphocyt e
predom nant Hodgkin's di sease (LPHD); non-Hodgkin's |ynmphoma (NHL);

follicular .center cell (E | ) mas; acute | hocyti.c | eukem a. (ALL);
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il ' ‘ . oAU o oo
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2H7 anti i i . r@q; a singl e-agent
treat msnt)r e %’ill‘gel?lg? Eglfrté;sp%%glr %ﬁ&k glftggr@sq or %g&Pﬁ%@g&uga[rg%?e?sﬁégl[hg?% I ow grade or
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J substitutions are shown in the "?able Qelow under the hea?dlng gfl ”prer}erred substitutions".

If such substitutions result in a change in biological activity, then more substantial
changes, denominated "exemplary substitutions" in the Table, or as further described

below in reference to amino acid classes, may be introduced and the products screened.
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uveitis, or

syndrne such(Qyn&ﬁ&pﬂwgoﬁmhaqg@qmghmneruIonephrltls such as primary GN,

i mmune-nedi ated GN, nenb

ranous GN (menbranous nephr opat hy),

i di opathic

menbr anous GN(é}WH@FO%mtﬁMC menbr anous nephropat hy, nmenbrano- or menbranous
proliferative 2&
( ic: as ,'gln, his, lys, arg;
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WO 2010/ 057107PCT/ US2009/ 064610 i ncl uding Type | and Type II, and rapidly
progressive GN, allergic conditions and responses, allergic reaction,
eczema i neDrdiong78®l7l ergi c or atopi c eczemmn, asthma suchPa3/tsgedamed610
bronchi al e, bronchial asthma, and auto-imune asthnma, conditions involving
infiltration of T cell anﬂ chroni.c Lnflannaﬁory‘re ponses, inmmune
reactions agai NSfCSEUELTES Y uﬁﬁ??g@ﬂé”@ﬁ@ﬂ°%é£¥é?ﬁ@n -B-0 bl ood groups
during pregnangyarofffionis tpubronary inflammatory di sease, autoi nune
myocarditis, |eukocyte adhesion deficiency, systemic |upus erythenmatosus
(SLE) or syst endrecdnspiystiey subbemtiomdeld! et hexabangin@neondespfHnesfizsat e

cut aneous,l u us . er t hemat osus, neonatal |upus syndronme (NLE), | upus
erythenaf&?&% 8?15% rﬁggﬁs | upus (including nephritis, cerebritis,

pedi atsri c, nonayeaRleinchi@ehE Aotlifvdled idirssiMlathin@dho PesPcaton fbityRidnlof tans et
(Type 1) diabetes nellitus, including pediatric insulin-dependent diabetes
mel | it us AHEERG0 anfthedy alsagey ki swbettelsd ngenpradly avifirsgpac.|tp igprgne thes) |
aut oi mune . di S.. I i t hi i | NSl pi o1 0
associ at o iR Sty SRR Bl e P B R B P S e
and T-| yripphdgy trag betaddier ouhositihods ar egirdesitsstalglignphoicalads vehetendk udi ng

| ynphonmat oi d 15granul omat osi s, Wgener's granul omat osi s, agranul ocytosis,

vascul i t i%E8ody i gaiibrylynirgmant sych 3 epdivdtieayar ge vessel vasculitis

(1 ncludi ng pol 1. O Q%Hggi' i it A AN S R ri.tis),
nedidﬁlvessell%ggéﬁ ﬁ??? I nc %ﬁ?%ggggggggﬁ¥9§hﬁpgease gﬁgﬁ%%Fggﬁgéﬁitis
nodosa/ peno@athtypervaiisblaogesaksidmiscrf agpacgi entgoldy &¢. & er himsnizadNS hwemaul i ti s,

necroti zin t aneous, or hypersensitivit sculiti,s, .system.
necr ot i o14tgbedde GRemas. B ol naneamubl sl BT firtien Rt Syl have
Chur g- St riﬁfﬁ%&zeﬂ%%b‘é{bélip'%o;fé'iﬁe"‘s&f@ﬁﬁ%% t(1§3§§r)s t anttij%HWfréﬂn ﬁﬁi&l‘?[ﬂega% ag' astic

h
anem a, autoi mune apl astic anem a, Coonbs positive anem a, anmond
Bl ackf an genemied, Aheanyeyichicwaniomgenasatingrwoh sulivei mplopali variante mvaves effudiyng

aut oi ne henol yt.i c anem.a_ (Al HA perni,ci ous anen a. (anem a ni cl osa),
Add son rureuRe g PRSI G P ST BT Al i ke e AU
defi ci enGite MBI deh@afd, al ZRRsibIRI MIHE SubRE L oAPENadh SIRATHL MEBBHRvariants
| eukopeni a, diseases involving | eukocyte di apedesis, CNS inflamratory

di sor der shusiggneraideare digalgyechjni srorgretin fashion dipna §lampg s phagaipatisics &
e | oS o Y ed
i Seaces sigh! BB MITBAIRAEEH HALLGLE AN ARHYLARID, FREQHIEEL 01 P01

ant i body dypigredreriach hertidrcsoneued forsheiBeiolgicabagivitBehgetindindiafRase as

Castl eman' s syndrone, 30 Goodpasture’ s syndrone, Reynaud' s.syndrone,
Sj ogrién' deEgindisglescd. @t%Rﬁéh’é’-@%iﬁﬁ&S%Pdé‘iaﬁ%l?‘/ﬂ??é‘,’a”ﬂ@}?ﬁﬁglﬁﬁisﬁe%fﬁéﬁloébﬁcﬁé?f‘bhi goi d

bul | ous s ki igai dos ' ' ' ' I :
e g A B R e B s

er yg hematesudyfing aﬂgoifrlwmﬁgetomntigtapwodmigtn angtaitiesly? @teddtéiéttdnalrl]yii itsmaﬁ be 3\;)
syndrone,, i e conplex nephritis, antibody-nedi ated nephritis

3010/ 05 RS PREH IR C0BhsraD! TatBhy Bt e e ady GanPEM WbhEi o

chroni ¢ N@ufePRIiMY bek&RN AR ArBiNb@PhNRIMAPADNY Su@F contt AB[ILES & neur opat hy,
t hronbocyt openi a (as devel oped by nyocardial infarction patients, for
exanplse) ,ncighbbuin ryidubs anisendidatehios ssoiutiopantadipg totheaeqmigps claborated

oo rmure g MR et A AR B 2RO SR SR EE SRR

t hr ombocydeggreRd hefdind @ antibbdiy Wiitﬁ%{lﬁg@rid_ﬂ PréRIARIIE of oabicareleTiht agddy9i mMune
di sease of H&sﬁ%;;%u; gggﬁogar |nctud|ng aut oi nmune orchitis and
oophori t /84y P § 1Y Ye@icHiPEt- hypopar at hyr oi di sm aut oi mmune

endocr i ne di seaggie I &l HdiNgo LWLk ol TreSHE RSP Al TIUNGI HUEQAHiohi S
Hashi noto' s disé§§gf%§ FOHICO% bel ﬁfﬂszﬁbsﬂﬁﬁgﬁﬁ ﬁgQE%yrgéll%§%3? or
rS]uba;:ar(:t e ga(tjtyﬂhojfdig ziuﬁi,blodﬁgBy(altaﬂmghe' i n?dayf dﬂlgﬁtl@i seas ﬁéoré dzirbo]a;tdﬂzirt]te rnoietiets _

pol yg andBiag s e EREE: 9/oTaeNpgIoaR ALMAre WNERFHIRBARBHD  GYRRaREEL I
par aneopligstifogyndromes, including neurol ogi c paraneopl astic syndrones

such as Lanbert-Eaton nyasthenic syndrone or Eaton-Lanbert syndrone,
stiff-man or dliytdsypeiosoh astyhodicsnetypenale phiadrdvdiekéd ordO-4inkéd. as-lakeér gi ¢

refers to the attachment of the carbohydrate moiety to the side chain of an asparagine
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15encephal onyelitis or encephal onyelitis allergica and experi nental
all ergi c encephal onyelitis (EAE), nyasthenia gravis such as

t hynoma- a8eaeitatse7nyast heni a gravi s, cerebel | ar degenePamiusn)09/064610
neur onyot oni a, opsocl onus or opsocl onus nyocl onus syndrone (OV5), and

sensory neuro hy,. multifocal notor .neyropathy, Sheehan!s syndrone,
aut oi nmmurfes! @Bg’fl}ettﬁg?pt&fﬁﬁsweecwﬁ_a%rfgmez -F%%;%d AER3ERSIRS - thisor e, wagr
hepati ti sy {Z0GhHARH Gcidekidpe phfiRatdrt i r@éo_gﬁ_iﬂo‘ﬂ'( SEHURBC LA Bidyenadiet | Ve

hepatitis, |ynphoid interstitial pneunonitis (LI'P), bronchiolitis

obl i t er arsta¢hmoent iof thespettmhyJratesmiNstyRo tiRuadphragmeBalercbainy Adusrths pBeengeof s

di sease (l.gA hr opat hy), idi opat hi c, | gA. pephropat hy, . linear . |gA .

der mat o5 MR TRBIRL so R i S e R il DS v

ent er gpatdyinkyD g 66K 1atich réfefs t6 IRaAGEhmERRI 0AE oHihS 8aSEs NCRLVIatlasoE4eint gl Ut en
enteropathy), refractory 25sprue, idiopathic sprue, cryoglobulinem a,

any| ot r opitiastasatasxaloss &4 & hydpsyamupsacidogogtenmingpndy &nrglé@gg)r,eoru@ﬁ, ohbeyghar t ery
di sease, ' ear: di .SU [y7mune i nner ear disease

(Al ED), a%%ﬁh%@? eeogrsi'%d%&gggsﬁeo%g%gﬁ%ﬁgglgér(riyocI onus syndrone (OWS),

pol ychondri ti sAddigdn agly&fsiacbokiyesad theedntipsdyispohy@iiigracédmsplished bpnar y

al veol ar prateinosis, anyloidosis, scleritis, a non-capcerous )

| ynphocytasi8g the anineasi) sepieperish jhab & contajsi g of moreeelde Aboscdsspbeds cel |
o Pt e e R By R R T eV B e

par aneopltasthée eddyiodot) vesubshanne by patchir @sors saineas tiepohiepsygiduns grtae ne,
arrhythm a, nuscul ar disorders, deat hess, blindness eriodi c paralysis,
and ehanneiht i We opehuttngy (ioh B ERE ehosHART oy opat hy. T ocal
segnental VO Q1Q¢ Qad HWEGTE\ RN FRARIR I DlcqUBI Vas£dt8 b LBk Snfi AP -
endocri ne opht hal nopat hy, uveoretinitis, chorioretinitis, autoinmune

hepat ol ogingapdyodrs orapercd by dovasiefpadfgnethodrinowsl ie thamatb cFhave nfethddaircludsehii dt ' s
syndr gne,, adrenal.i ti astric.atro resenil e dengntia, denyelinating
a seaes it L i omanatondigr PRAH B EE SRS SRR RUn OEHFvE At or v
denyel i naining a&a@b&%rmw LRrhiYy or piephietiobNeREIMABRbIYe-mY@&d! (6 site- Syndr one,

al opeci a areata, EST syndrome (cal ci nosis, Raynaud' s phenonenon,
esophagedlircgipdhutagpuepis, EERanwagrieyisyand gasscite marrgeesieefiag)carlipapecpaisd f enal e
aut of mung if &ldohl fotian Meketh GRRARGR IR IfBUgy O sease, Chagas  disease,
rheumati c tTever, recurrent abortion, farner's ng, erythema nultiforne,
post - car di ot onymay hddesieablcCGohodify the aytitadide @ thelihvehtfoandiheressect tondfecal | er gi ¢
10granul omat ous angiitis, benign | ypphocytic angiitis, Al port's syndrone,

al veol®i t ifgn%twahe-aswaﬁwt%P@chﬁ%%prqep%nd&ﬁhceﬁlr%ﬁ afef gyatryissy K%P&C%

interstity I i I; i hepr : ltar g

| oi shmani g S B R D TRt BB DT o8 SRt i s,
Sanpt er ' $ysipmodupine onCaynant smsymabid sebstitidingui®, andivdogian oif thesintibodiomyocar di a

fibrosis, diffuse interstitial pulnmonary fibrosis,. interstitial |ung

{1 broai o ARRTHERGHY ¥ rERaahs SyBRerSHle SpURTOR fir eeige o
fibrosis,ihgesepidiak Mibichain ARG SRS A thidicBlonNURe h8MolKAR! ast osi s
fetalis, eosinophilrc faciitis, Shulman's syndronme, Felty's syndrone,

fl ariZsi sintibgdyl thus genswrsed ey bavaoimpsowyohictriasizativat capay hiyomider eyeeeased s,

iridocycliti acute.or, chropic), ;or .Fuch:s cycliti noch: in

pur pur 2. R TR F e g RS oMLt B VBRI P ect i on,
car di ony opatchyen QA Zheip el 976119089895 DBV PMId Stbpef) B ot Iundiubel | a virus
i nfection, post-vaccination syndrones ongenital rubella infection,

o
Epst ei n- B8N #2932 {1998t Hemodmarnssntibodips Witk gpkanspdbantiwmsir sty §anadal
failure, . C I AN r itis
ubi t or and o T OLS GH8K EheroD o RATMAIRRER os BERALEL LWL OO ERD:
pol yrapal qtacarenddsotesapivhayropadrhytivetihmorhibdiypan dersgiheared whighdasoni ti s,
25kerat oconjunctivitis sicca, epidem c keratoconjunctivitis, idjiopathic
nephri t i AUeykargies am? AaaCrenatye eﬁ%@@ﬁ?@@%ﬁk@%@ﬁf ﬁefii‘m mAlaﬁ&
i scheni a-4, 6RAAHUS AR SkRkhloh-er LB U0 RYE PY-IIBRIEY 3.0 918 (19‘gf92).ammt i on,
bronchitis, chronic obstructive airway disease,” silicosis, aphthae,
apht hous stomatitis, arteriosclerotic disorders, asperm ogenese, autoi nmune

henol ysi s, Boeck's di sease, cryogl obulinem a, Dupuytren's contracture,
endopht hal m a
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30phacoanaphyl actica, enteritis allergica, erythema nodosum | eprosum

i diopathic facial paralysis, chronic fatigue syndrone, febris rheumatica,
Hanmman- Riwb'2810disgwase, sensoneural hearing | oss, haenpglPCDiUsSAE09MA64610

par oxysmati ca, hypogonadism ileitis regionalis, |eucopenia, nononucl eosis
infectiosa, traverse nyelitis, primary idiopathic nyxedema, nephrosis,

opht hal nmi LIRFHMYRES " orchiti s granul omat osa, pancreatitis, WO

2010/ 057107 PCH R Q0N:8 el ds RRY ¥6:afbwtdsicbpAGHE AumBHREED AR (g5II0r enosum
Quervain's thyreoiditis, acquired spenic atrophy, infertility due to

ant i sper randrg antitadics lod ticagyenion-aralscin &ntredt aymmnber ofsintligriagband3@nb and
Epstei n-Bar,r virus- assqci.at i sease uired i e . deficienc

Syndr ome Al Be) S SRR R RALRE R LT e S oA e

syndr gne, |efle@da,pat 200ineund aRBLES. | B delly OB EIMGrdgahitdity idtboadnfrow 166¢ | s,

| eukocyt e- adhesi on deficiency, imune responses associated with acute and
del ayed H)pePI8natigeny pllgwimgdicalthsoBisyllviprreginsesde aftet treatnyany M ietws to di seases
i nvol ving_ | . di i | tiple organ injury syndrone,
antigen-gﬁ?@%@ggxégﬁ%ﬁ§%§%§§%ggggudiseases, anti gl omerul ar basenent

menbr ane di seasp0 pbditevedB celhednckisiase thasd enmprisieg: dvabyredgoslifernopabhiBes,
oophoritis rimary gyxedena, aﬁautoinnune atrophic gastritis, synpathetic
opht hal ni%lls Psbeirpsess ClGemibesell sirfacq. dBp GE20iResitve S¢rdl nepRles®e nchiidshr ot i ¢
syndr@ne, chRgyblifi S S AHAQLCIiRGudiak | oIS it Ral iy,

autof muna pof o oo SRR RS AL A Pogp o BRELF RSRER Dasc
hypopar at(byH®)onarrHOoAeghits |l yaplogpec (MHL ptfallicslar cintatceld (EGE piyormhopas;agnte

epi dernolisis bullosa acguisita (EBA), hemochronatosis, ocC itis,

mephr ot | &Yy Ry S e TR s B LB (L IRy Sl e
nonpur ul ent  SiTHiSbink SnorPABAEIRS |FRPIRIHL Gt NIHI"t hSuscAhRFN Jefefs t8Rtc@heer

maxi | lary, or sphenoid sinusitis, an eosinophil-related disorder such as
eosi nophidfithg lypwhatonsysient ethiet tﬁlﬁlaHOdgkIE’dsiB’ng@thﬁS- dlodgh s’ nbpiibomas eyl gi a

syndrqne, Loffler's .syndr chroni.c. .eosi nophi lic pneunoni a, . Jraopical
il oar yeBgelts BE AR FERsAFuon SR EREHRR BB PR e B b o
granul omester@B&gicNé I ERKiHO Bithp Homad Aad aRbkéek B s cenadabhodgkin’s
spondyl oarthritides, polyendocrine autoi mune di sease, sclerosing

chol angi tlygphempserkxampessinendiodgkimonlysngege encompssssd dankl wrass ssedar ut on' s
syndr O hel i iRy gapgm‘?%%@&é QB DS BPEy LY Kot inYKeSei&?getﬁf,AA drich

syndrone, ataxla ngl ectasi a, aut ol nMune ‘di sorders assoc ed with
col | agen ahicsleadeor pdielogst) fmccorlane wigh clabsifitgieaseheney kpbad émiteiast, suichchem ¢
re-perfusion disorder, reduction in hlood 25pressure respgonse, vascul ar

dyst uct i Batiyiddetrarias; Ampaend-smmhems, (REaldisshapet dpcridipoer
nyper al 068 R or el AbmRIST3A o) NS 0R%E RARIIRAIMA [otin (2 PEH fldy 5L 1 o,
sorders, g ritides

allergic hypersensitivity oner ul onep , repertusion
injury, r(Epeobtdubhstieny Litdy 26000 mSeeandiagicutar, the hets in FisikeS7, deyéwatdoses with

acute inf} t ory capponents,. acut urul ent .neningitis or other tral
nervous. sySUenYPFPSHHBEOTYPIS! BHdEr a5t himitsE A apbReRrerarrs Mtk or y
di sor der o1l W edHE NHARIS IOV BB Och@h@Heray PR RIBENHTY bRLASr Bnduced
toxicity, acute serious inflammation, chronic intractable inflammtion,

pyel i25i s,lympbeliestiodeukemis i/ ordymipbee, smedli limphodyyic lenplvend, 8 ¢l eorae t ery
endonet r 1 5EPECONGE Bt BEATReRreRSB i b A b Bosoai men s,
phar maceutingBbme BRES hiol @Fhoe PP IyinFIhdthah b Ghdo§ thr?dThd/or lymphoplasmacytic
lymphoma, lymphoplasmacytic lymphoma, marginal zone B cell lymphoma, splenic
marginal zone lymphoma, extranodal marginal zone - MALT lymphoma, nodal marginal
30 zone lymphoma, hairy cell leukemia, plasmacytoma and/or plasma cell myeloma, low
grade/follicular lymphoma, intermediate grade/follicular NHL, mantle cell lymphoma,
follicle center lymphoma (follicular), intermediate grade diffuse NHL, diffuse large B-cell
lymphoma, aggressive NHL (including aggressive front-line NHL and aggressive relapsed

NHL), NHL relapsing after or refractory to autologous stem cell transplantation, primary
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anti bodi es and functional fragnments thereof are used to treat rheumatoid

arthritis and juvenile rheumatoid arthritis, systemc |upus erythematosus
(SLE) i ncwodorigsiwpus nephritis, Wegener's di sease, i nfpamrmstanpsdsonel

di sease, ulcerative colitis, idiopathic 5 thronbocytopenic purpura (I1TP),

t hronboti ¢ {hrobocyt qgpe ura.(TTP 0| mrune t ocyt openi a,

mul 1 pl e TSe Y 08k 4T G LA B e i P g St F387 5. 1 A

nephr opatifynyro8MRONYIE ﬁfgargita&y %%ph@mafchem 2nigh gMide snﬁ‘ﬂ"@ﬁn-@feﬁ@@d aqed

vascul itis, diabetes nellitus, Reynaud' s syndrong, Sjogren's syndrone,
Neur o nyeINItIstlmgy fdiseas¢ NVD), Eanlsilt@ﬂ lymphaime niepéursar (Eerlﬂ@fa‘r} lergei grgrtular
treatmeg pr aII viation' ers, to heaeut| tre ntt wherein the

obj ect i $YPBILE/! % F‘B@Q%ﬁf“ﬁgf“dﬁ%fm WeSYP gt & "‘S%ﬂ AP

condi tsi Oﬂr@bh&hwﬁﬁtﬁﬂasﬂb 1@g@yan1tyrﬂpﬁ6ﬂﬂara@¢®e@ffmtlm kangi tion. A subject is
successfu treated" for an autoi mune di sease or a CD20 positive B cell

mal i gnancy |f Ingpecafic prabedipicnty. Hlamweapéahcp@paﬁﬁgmﬂcompral%hmrﬁnﬁ@é CD20
bi ndi f
ot osent Bt apliBSubTHEThh Ao BER ARk et A 7S YR I Bodb i e s on

in or abdemgRorai (WHE), dympmcgztéprgdt&nﬁm@k Bydphirosgisedse (DRHPArshiatiul ar  di sease.
For exanple for. cancer, ni ficant reduction in the nunber of cancer

cells or méw@cmpwac randeghrenic byayheeytynlcpkenpin 6CLhancluding -

i nhi byt i qglafaées%fthe%é@éfﬁdﬁtﬁbrﬁom extent and preferably stop) of tunor
metastasis; inhibition, to some extent, of tumor growth; increase in |length

of 20 rem ssi dndolsmtdympgordmm slmwtgnmmgomcmbieahseaje ihtvehich theaseragand/ or

relief to some exte one. or re of tonms associated with the
pect 11 ¢ TERRRaHTY FORSLEFAm BN P fal S R oo S et
quality qfla éef Gniofs URBSodiBRAHGRd RMmATfizddED 0 aﬂamgranﬁwm&m@émaﬂl sease nay
al so be felt by the Emtl ent. Treatnent can achi eve a conpl ete response,
defined dereticatigherapiaare esasktoafeht 1$1dghqst WHLJa¢luding rddapsad p%qnaNHIegpbnse

B e e e S B B Y S B Vs be Sy BT SR

the pati a8§poadshemaes pei ks réicvdsiic cblirs@ BER Ak hRbIaAA hatdv@spbdldéd for
anti bodi es of the invention achieve > 95% peri pheral blood B cell depletion

and the B e&lonésreturn to 25% of baseline. In preferred enbodiments,

Lreatment wi t hiyjfic. apt hRORES Bl 1Bl SPREOR:E LRSS ks Zaﬁc;lgst%ﬁht in

t he cancer pati e e| ng progressi on- ree In cancer after

t r eat nentas apigfengdnt Mezﬁnﬁﬁﬂ@ﬁtﬁmth&dp@) ff, efeg rfabielapsdteonte ftictogMew-gradecor
pr ef erabldy 2 or nore years post treatnment. These paraneters for assessing

succe¥st UPIcrBa et PEREYS fnt n®r GaR b@ﬁéﬂ@@l%%%?géo BRENSREOPYNRELS ur abl e
by routi r{%ﬂp&?glegw%@ﬁlg - aﬁg %%manphym Ci an of appropriate skill in the
art. WO 2010/ 057107PCT/ US200 f 4610 "therapeutically effective
amount " r ef er sThedamnaaed Aht7 antibadiesamtﬁubcidmabfragndttugf tbe freehilorecande’ treat " a
di sease or is rder in a s ect se of cancer, the

Cher apeutisehr GO Rordes a bt sionag Sang TS Pedscer B Hibedies GF
cancer ceht &eatﬁféﬂ%aﬁ@ﬁs LN D 30 gaawerﬁlbal hedpllasfs thatlafMdnPespOfiveHt ent and
preferably stop) cancer cell Sinfiltration into peripheral organs; inhibit
(i.e.25 slhawe ta@mdm;laé@(nemnsamrwreﬁérvaﬁi zynymmw)fthmﬁ@ﬂpwmchggsam@lmalmhu bit,
to sone ent, relieve t one. ext en ne gh, nore of
the synpt?@t £ %Chém a t‘[llluxte aélélr %8%611 Rigg)egb%ltﬁman?gﬁﬁ T8h Mof

"treati nq‘}laxésaniﬂlﬂelus:@SHquAmmtT% I(Gemab)d NEBASE 06 (Whichhed BRaibepddty
effective anount of the antibody or other drug is effective to reduce the
si gns andC33hipkgnBASH of Y hiLédakemunoraedigre: %M%ahﬁ@*@h? dMaledidsi ng

ff th
o Loacy IAUGoRF IS, LLRRLASE ALy CRRLAST Iy BRI i the
ski I 130w ldntibedk Wymth/PDdgcdlemmzumab t(ean?qbaj;]m@4 andntsyyiCoinmsibody, Sokerieci f i ¢

di sease. Para ters can in e _nedi an me to di sease progression, tinme in
renissio hg%?lézyme%’é'@%umﬂ‘?g (ﬁMMIéWO%g ’r%h‘éffl@ﬁ%eéjsan&egﬁrz? BRiadmhonmas and

CLL, t he'lhn%&%ﬁ&%? or hiRAkIHN &ﬁ?%atﬁieﬁﬂ@ﬁﬁ%e@@@ procedures for
measuring treatnent efficacy. Canellos G°, Lister, A Skl ar JL: The
Lynphomas. W Blsaonvai¢ios ﬁ@ﬂmpar[wdd@m thettied pihtlratlngm&, pamntsl‘j?ecslu@ng Kioaad

Cabanill as, F: I nj ni festati.gn Sta n d Tre

Non. rodgire v sl R hESHT i s g3 R 2R et ohs A eption
Principles and Practice, 3rd ed. Hoffman et al. (editors). Churchil

Li vi ngst one, Phil adel phia, 2000; and Rai, K and 20 Patel, D:Chronic
Lynphocyti c Leukem a, Chap. 72, pp 1350-1362, in: Hematol ogy, Basic
Principles and Practice, 3rd ed. Hoffman et al. (editors). Churchil
L|V|ngstone Phlladelphla 2000 The paraneters for asse55|ng efflcacy or
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25di sease. Generally, the physician of skill will look for reduction in the
signs and synptons of the specific disease. The followi ng are by way of
exanpl es.wo0 2010/0sfw70ne enbodi nent, pharmaceutical conpo®CTIUSAIOGHEE i Si ng

t he humani zed 2H7 anti bodies are used to treat rheumatoid arthritis. RAis

a debilitating, ayt oi. mune sease that ffects .ore than two |.]ion 30
Arer i cans and M rdYERHE dg%ﬁaﬁ, 7 o1 S o GG e R SRL i hon ¢ he

body’ s oV aingaNEdRYRIaL THIvAMRAIBE b 8- eé%egété 8L HanikQtddon thSsHRdr aditmauUses
chronic inflammuation that destroys hy tissue and damage within'the
joints. Spn@tﬁlormharﬁmdexamplleanﬁmtomnnmfe dispasqsair disordesswakludadut gieirfot nesss,

and pain.,. Addj ti onal.l sinc 1.5 a.system ¢, dj.seas .t can.have effects
A R R G M e e v a1 il e
WO 2030/ Qbthii6d oty DR IR/ QOASIItE Mileitis] E18BhITEBA Smi B HH s ehrRisY dddeBéniti@f
steroidal and non-steroidal anti-inflammtory drugs, i rrrrunosu&pr essi ve

agent s, dirdatsdnfesdoysy pityitisnLyme jaethrias. |Pé01lf?1@§§e qr@wﬁmgonaaﬁart idy, ogi cs.
{*O‘Ne"er raPﬁ%4rﬁ§t %@%@éﬂlﬁg%& Yh %Trhrfh?%g %’t’e%taﬁ%ﬁt?ss QRH&&‘S éh? niga

reat nent. S ¢can be useé in nts
with ear IIyo@édlénteearthrﬁlsrmfdmhnepatﬁrthms)@hmmba/pmmaﬁ@l re&Ctife aﬂhﬂwﬁr aﬁxy or in

conbi nation with or follow n MIX or cycl ophospham de. O, the

ant i bodi g&kyl &ﬁmgéPQ}édéfH“ﬁ)nmtﬂraéé@ar‘i@ﬁ{thm%fpgéhf%fﬁﬂw f»lﬂ% d{Sﬁeﬁewmefs Wae Pent's who
wer e & You tion

P PR} Gt pOELOR U BN RN AT SicARN BF e AOTRBE, |

prevent andudinpttopic qhmand:s mia]nrasgbay ﬁdeéra@ndslbb'msyndlr(ahe dizmages ilcludiegr ease pain

associated w t nf.l.amation in and gener r.ed Hee. t he signs and
synpt oms Rt aﬁb‘gf‘é?]éiﬂés t° m?é%/“é)in@%&emﬁ%s et ‘i?eéﬂ%tlﬂ%ﬁ Be'G f85HCEd with the

humani zedjeEh2Ria8kdRadY hBfpb@forth R, adf 4t6pic QErnbRARE NEHKM Ryfpet I V\g@(ﬂ&m@‘ th
other drugs used in treating RA zsee conbi nati on therapy be In one
enbodi mentrticgratsuemaschapmc hﬁ@tgmmcamsﬂnyl chedni ediapatheasricatm ifghidigs
antirheumatic dru and/ or had an in uate response thotrexate

a1 onelar T s PUBRRER B ke e SR RS B Rt G Bt oSl R hbenc i on.

I n one enboidicpRIBEMAnctdlysist s@a@ba@Ma, (idcNRlimadys@Ais s@é®dérag, stitrsbaysuch eat ment

regi nen recei ving humani zed CD20 bi ndi ng anti body al one (1g i.v. infusi ons
on days BsamdenmE)scloamg nbiltile sgcrens M yugh asspeypnsisAddShemnay ( 750ng i .

i nfusion o} te.

20Bec ausé)qg%%ssg\eaggér 0%1’/[83 eagndtgg WQSIR%{;C%Igg}gg\Ul?éR?M 5) *)I%%aeg?%ll%gs) gl’l ng RA,
TNFa i nhisbict@iss atharosclbesi3, arseibséletosishetamyis dfsdnfiaita Hndedsec sdﬂmr)\ﬁyer TNFa

i nhi bitors_such as, Et aner cepé@f?ENBRELO) I nfli XI mab ( REM CADEO) cfl

Adal i ¥undBIRrdoraley cldiseaps (B De Lop sxpaenled rohes dispase cauboiaypneacqipied ct i on,
heart ) fa Oéa's't'f&nf%gﬂ gﬁ{w@slek 3 1{19§hch-5§%[c%f 9001'1 , PoY&is géanﬁlnér sctop

humani ze I'ng anti bodi es or b|o ogically 25 nctlonaP agment s

t her eof awbtiseflagenofiocolsammbitie pak/pbsa; s¢erbiimeg titeroaplyts, tind trarsatur®A pati ent s

to reduce t.he ri,sk of thes ati e effects experienced with TNFa
ot B orolifg st 3o e e e L ISP El B A S EHE i CHYEM bace a

t oxi Ci ty,noRofm, GRIntHraSclb@¥ingich¥landilg éﬁi’s@ﬁﬁhg}ﬁ%sﬁggﬁrﬂlﬂ%s@w&ﬂ@Od' es or
bi ol ogi cal | y functi onal fragments thereof are also useful in a net hod of
t r eat®Sng incladibp edult exdduty iepryratorymisRaswhndroase (b’éethBmmmatsemﬂmmat@n
TNFa-inhi %gl%rr L AL it RS oY tis, A Jufdin! ”adﬁ%attf% IGRRisorAs to the
TNFa- i nhibi p Ighi FE‘VBa’u e ts? or- AR T P4 S8 glfter somne

time of rBsRRASRL speRdydiek SJudtfekkatiag ks ORE-Mbdates dtseésekaldh dsQni@shand to
therapy with a TNFa inhibitor. In one enbodinent the TNF-1R are treated

with a | cwdalseicindmtepic Bunisw croerhelitippuchras Resmpssan rengepbiplitts aad Tigebic

g S N G S e L e S S e

critewia gruﬁulmhatn’em\tmm nbﬂ@amﬂomemhag&msf phmmlamwmt&nmventrs peickeor uabiths,
swol l en joints, anong .ot her thjng The RA atient can he scored at for
exanpl e, OAeRt%m@%ube% fﬁl&n SYRAUE ReRfEO NG EsHge

treat rr'3ntsuél?aégchlrorll_lc BRs&ltd ?1% gl?ﬁé?hhﬁ?%%dﬁgég i ggagbﬁ\?%ﬁﬁ% IﬂédﬁaﬂTcpgﬁcebo

O her ways of eval uating acy o treatment inc e X-ray
scoring sm@hblasousr(éNQmanﬁr@ﬂonayemmmdly)sldd)p'a‘dncsmombrasbuaJGNmTadiloﬂahEge such

For ‘Che ravRby B ahO5Ry RROoEa s L e Regas o ch

35



Assessnent Questionnaire [HAQ score, AIMS score, SF-36 at tine periods
during or 10 after treatnent. The ACR 20 criteria may include 20%

i mpr ovenawo 201/d50t0m t ender (painful) joint count and swelCTars2go9ionte1e€ount
plus a 20% i nprovenent in at least 3 of 5 additional neasures: 1. patient's

pai n assessnent i spal al og scal e (VAS), 2. patient's gl obal
a;sessner}PaB léaiT%slanﬁw%%;{d%eméﬁ,p@é@w%ﬂ@@ -%&1%0511185% lssessment of
di sease aeidouidsyallcYfiSkeaction,RRLAENMncRIIRE) iR 65a6Fic Abaabi, hithda YRASHr ed by
the Heal th Assessnent Questionnaire, and 5. acute phase reactants, CRP or

ESR. 20 HsthnmaGRoéchiaadrdichal estioki srdcdustmahogoesityma,Roedisgioabinyolvitge pat i ent

is adm ni.s{.grgd ag anguntd %fg a 0 bitndi n antibodé of the invention

ef fect i vel P OPHERPEY &Rt #dDLqniG MBI TRERNSE; MBPRICFABIYS 884 ¥ast  ACR
30, nure fprpfeinikys dich heasil AGREbloRVEBuFEIRINRHREBEAB), ¥hidhicl [RASEnAERT O,
nost preferably at | east ACR 75 and higher. Psoriatic arthritis has unique

and di st ilpgemmatry disegshi A1 teiemuncesyocriskitis dukpeyte adiesignidafivienay, syssimic
or oston ald M AEmZBIRT SAES BMS{%%Sp[bgggry?ﬁe%a;@e}‘%‘lua%’astéﬁ anch@ S gcore as

wel | . The mani z ndi‘ng anti 1’es™ 0 € invention can ’be used to
prevent tduBadubd ditardtatBEPuasSyehlatadss, necits g seasdomicdNS. EQndpssy npt ons  of
t he di sorder. .Yet ~another aspect of the invention_.s a nethod of

treati ng SSYtEcBptopypslissCRERES: tures pYclyding mepkrdts agchgisaredisiectonsishtler i ng
from the diSc [P It It Bl SN

t her altgeutéi;(lct:%%%?’e(??cgg??%gg%k}%}teﬁg‘% Olgsgmﬁiﬂz&e{gb %%SZI% gl r?d?lﬁgﬂé i body of

t he i nventedouric iShiEDAlcpsndent diaprtoy imatditas (DDA, adllt oqusehdiabetts mnalliofs (diypease
activity. Ehﬁ SLEDAI. is a %@hte i qgea. gf 24 clinical and | aboratory

par aret er's 4 - PPOIIYRTRA HRRFTGH 1O Lead! CIER ISPy, RN SR i cal range
of 0-103.,s5Reu& WAR 1678 MK ddaytd Q%é’ﬂﬁtivifgﬁé’cﬁbte& BeCARRILL snppent for
system c | upus erythematosus" in rrent inion inh "~WO

2010/ 057 19MPBIYyLS2@berc0E46.1 Qr@idasima geholgmareeAncluding ignpdmataidner scori ng
met ho@s i ncl Ede tBI.L scar,i nga.§1 ‘aAOnt itbodi es to %oubl e- (sﬂt%.r%nded [galA are

bel i eVed $ELUNLL P WSFCTFT § S50 IR QY 8P REISFY Y AR BE 5y IUFUL Pati ent s
under goi n@is@initis dmatﬂgqartgmeisepvadscmﬁisr(ﬁfaiddm%pbwﬁpalgiarfﬁear@aﬁcg adl gfahar e,
which is defined as a significant, reproducible increase in serum

creat i ni rfell (Bekayas! prasteafis), srediynprrssel yasayditip (ippladingagyasel isydasopscopnd; n

addi tion, i i for | ev i I anti bodi es
and anti %O&aa téﬂseﬁpéjﬁo OOEE/ng%@aﬁégggwc P g%?’?‘%réonl? éﬁ%{gfrs’ gﬁﬁ @?@Ihﬁl ‘e hi gh-dose
cor t i costree@itidhgandirous Ve hopdresiphiait, desuHROSy stetiy e rotizigSusadisis f dnld

treat ment of | upus uld reduce flare i.e., reduce the severity and/or tine
to tHE neXCrrareciatid Sishy a8 dr _gﬁrrégssaﬁééugltlg%wdm%f%%hers of the
joints. igGhodi HARKIRHARACAMYh bk afRAE LA, 864 %dsﬁiv%’lﬁlieﬁé)hnl s

di sease. Treatnent success can be determ y validated patient and

physi ci arDiginobd Blak&essweid, homabyticiangniagwlimmune hemoljtichneregandudiog
R T TR R TR R M ST
Lconc ascapiacty o simbd L el eeS ol sckBgetn gyl ot o
col | &6t i \ealymkneemcaisoPANGAP S o ait clduiapstigl dis¢asey inmlying leukocyte

diapedesis, CNS inflammatory disorders, multiple organ injury syndrome such as those

secondary to septicemia, trauma or hemorrhage, antigen-antibody complex- mediated

diseases, anti-glomerular basement membrane disease, anti-phospholipid antibody

syndrome, allergic neuritis, Bechet's or Behcet's disease, Castleman’s syndrome,

30 Goodpasture’s syndrome, Reynaud's syndrome, Sjogren's syndrome, Stevens-Johnson

syndrome, pemphigoid such as pemphigoid bullous and skin pemphigoid, pemphigus

(including pemphigus vulgaris, pemphigus foliaceus, pemphigus mucus-membrane

pemphigoid, and pemphigus erythematosus), autoimmune polyendocrinopathies, Reiter's

disease or syndrome, immune complex nephritis, antibody-mediated nephritis,
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Treatment efficacy for psoriasis is assessed by nonitoring changes in
clinical signs and synptons of the disease including Physician's d obal
AssessnerwO(PBAl7MNanges and 20 Psoriasis Area and SevePCTyuskevdosdciPASI )
scores, Psoriasis Synptom Assessment (PSA), conpared with the baseli ne

condition. The sor|a5|s Ej)gtlent treated with hu niﬁg\g C@%O bi ng

ant i body "SH YN 1F1F|\98‘i1.‘ian BAIYRTHERPalLics, GBIGRIGArPIORREY Eh Av el paynpUPPERIcE al | y

t hr oughouy; EVeAtaBRL n@ﬁkoPE'tﬁ \{h?dﬁ%oc @&99 (a%%baog&ﬁsiy 9ot AGhLRAkRAde degree
of itching @xperienced at specif rre poi nt's SPatiéents nmay experience

an i nf usimticntedot ¢xmude), mnfusilmgjthrqr@:boaltcéhrogynpytopmlwmmultaKETP),fpostst i nf usi on
of a thera tic antib These.s ary in.severity and generally
or e over PSSR b, PDRREs GEES Hom bRt Bisn R SRR Dot ar &
not | ism tigshdne-médisted the6mbesspenfhiubh 8¢ 1di @t tigMBb&Stopehic fudira (ITPgadache,

bronchospasm angl oederma. It would be desirable for the di sease treatnent
met hods dhclpdiag shesirar aguicdV Brautgmmpuicrdisepsg ofdhe ipptisansiovesaweiugine.  To

al | evi at €, i t ve an

Pt 1o coRfmP By SHAT AN B S GO RE! bRl PR veq by

t her apeutmmmhmnefeﬁ@@ﬁ*mvalséme inchién€ ORebiditio Bidhgasdosehejunaityroidiis| ower t han
t he ther?;geutl ca| %effectl ve dose to conditjon the patient to tolerate

mh gher dd apgRoto’s %@%@h@@ﬂt@m@mﬁé@b@m@e@&m%h@ subacute t@@‘i&?é‘ﬁ&i%ng on
bhyst 5 ar o) AR ol EELEE AR AR RVPRISY Ol LR AhOR DA 2

t he i nvemtyndnomas klichies aathimniust @obnglaatiular mmgcgmest(bapolyglamdlﬂarcam ous for the

treat nent qf that |nd| atiaon while, 5. mnim zin icit and side effects.
The. des 1 @O Be Ry R s AR op Rt g Rrgesn g no 8B er Ly, st age of

the di seap%@anebﬁuﬁlc s%dﬂénfe@ |sﬁc%¢%h%ek%t9&ﬁiyﬁﬁﬂem@§%d%rﬁ@Br EashOhmpbam |iar
to the physician of in the art. For treatnent” of an autoi nmune

di sease, synduomg, mffﬁ@gwrrabffaoetsonW@rlrbmeeertchlehaéo«mmittls@ﬁc@%lergldep| etion

d d/ i f the di ti i h
e b RS BE G SR 8Dy 1R e st R M 17 it bocy. B

cel | deple@béphrammhﬂytmgpsnywﬁhellﬁa\geavﬁpsulaﬁ a§ il Lassb¥iatcll AiyabthEhigel |
depletion nmay be desired in initial treatnent but in subsequent treatnents,

t he dosagBavitfersbeldajdggensantion, BRUEPBYRIOBIY| 9Pspalenelr apsslenysapyocianugne

mbodi t f CD20
posi t1 ve Bt BNES) b SAEY el ml 501 A8 douRpun AR EF2 2) et
I n ot her sibérshedineiniraundhapetitis, dephittepatitiss ipdid hapatiis, @Qﬁ'ﬁ c@DRepahiddy 70% or

greater. Preferabl , the B cell depletion i s sufficient @ hal t . progression
of tHE didEddeactiys p%wépéraatmrym%e shrpigiagtiee hopatids, darhmd it of t he

particul 3ﬂ cnBRES ?@%&néﬁ&ﬁk%ﬁ%m&‘(ﬁ&h %ﬁ@é&&ﬂg@ﬁ@l@ BuliRiRLGs t he

di sease. e anti es of e I nvention can m ni Stered at various

dosi ng fayuénmeeBg:rgEﬂedgeasmﬁ@&hqphrdpa@@,hﬂgopaﬂhmﬂgm nephetpethyl naanIgkanpl e,
t he dosin fre uel&% % one se every six nths, .or two doseé1 spaced
across tWMAERS qry bidjagy RS, PRPHEOPRFIT ARSI AUOHBMYAT PHERYLY| ut | on to

be i nj ect®ddean, celn&emiéa@éﬂc%faﬁw dlgélase tc@he?ebéf)'r'ﬂie (%hrfén &ﬁérobé}h?)ciréfpdator
preferably from about 0.5 to about 1.5 m per injection. The to aI

anmouris ofsprusrihdnadic e, mng@n&mMm, aingtogiophicilaterahecl¢rapie€ALONL@aN be up to

about 15%%gpsed’mease), coronary artery disease, autoimmune ear disease such as autoimmune
inner ear disease (AIED), autoimmune hearing loss, opsoclonus myoclonus syndrome
(OMS), polychondritis such as refractory or relapsed polychondritis, pulmonary alveolar
proteinosis, amyloidosis, scleritis, a non-cancerous lymphocytosis, a primary

30 lymphocytosis, which includes monoclonal B cell lymphocytosis (e.g., benign monoclonal

gammopathy and monoclonal garnmopathy of undetermined significance, MGUS),
peripheral neuropathy, parancoplastic syndrome, channelopathies such as epilepsy,
migraine, arrhythmia, muscular disorders, deafness, blindness, periodic paralysis, and

channelopathies of the CNS, autism, inflammatory myopathy, focal segmental
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25injection. Multiple injections may be used in order to achieve a desired
dose. Pati ents having an autoi nmune di sease or a B cell malignancy

for whomwoeowvosmere current therapies were ineffectivepPCpaseéog/osher at ed,
or contraindicated can be treated using any of the dosing reginens of the

present invention. For |l e, the inventian contenpl.ates.the present

br oat nentEIHBERIRIECTESH (RO Stoafr ot gR MRl UNePTF HAle GIXIR Mt es ponse t o
t unor ne%ﬁﬁin&&n@%ﬁa&ol@%il\@gl) dib&ﬁér?ﬁB%%@&,%lﬁ%lﬁ%dé&in@'fﬁﬁﬁé,?sdl’{ﬁfﬂ&tfsy' ng
anti- rheumatic drugs ( RD) therapy. “Chronic" adm nistration
refers toyadwinsi sdreedlitiongasfrictdwophygemesesile dementeodemyrlioasngrddesessushposed t o
an acute de, so.as to naintain the .initi. t herapeutic. effect (activity)
WO 20107 G PBES SRy BE ATt 8P ahou T oE e Tipe e,

"I nt ersm tgoyHeuropdilyNiisbdtRtiePRrobsthlyf BRbITEBIN syhfhdind, Slop&lia SRMEGECRERYEl y done
wi thout interruption, but rather is cyclic in nature. Conbination Therapy
51 n treatSyngromedcaicipesis, krvoprdsphenamsrn seaphagrsl dysnaiditpaeiceadactylin and

treat ed %1%%%{1%@”%[&' a%%‘%er%'ﬂze A RS E%?fe&fnﬁ){, 6P ﬁ&%@&ide’lﬁs&% Jtﬁg&sé n..
conj unction he or nore therapeutrc agent’'s Such as a chenbpt herdpeutic
agent i n Ghaged' disdisggrheeghtiefever] Reuhuiibozitsh, Rifhcentuhpagytheran nigdtiforme,

adm ni stered concurrently, sequentially, or alternating with the

chenot herl9pltrrdiotoayentdrdspe, Sruphing s smdraapdi-ranssslupg lcstifer t her apy.

St andar d : I - ],p@%n' s

cycl glghos%%ggn&ﬁé@w%{gglrﬁg’bqegfeg,n I@Eﬁﬁﬁéﬁhgﬁgﬁw%xa t P%b?\%é’j gﬁﬁght#e uﬁﬂ al an.
CHOP i s aihlergyé alvbaditisomt] fiboosinpnaledveiting inerapyl egidivesss, frarsfisieeatchdipn,

Non- Hodglﬁi n's | n%hoErgi The follow ng .are the drugs. used.in the

regi nmen: 8@{8%;9?%6 Bh LS Paengastsa P s U gy SERARSORIBY S ASFariasgiy $SRAEET 'S,

( doxor ubi Ginfhtér'si dOXQEMDLRIdMIne, eRGTd. StdoRBrdl@ERocardnd fBFRANI SOl one
15 (sonet i‘lrrrregbs 'camﬁﬁ%’eletlgso%&éﬁigse C)er’\glgqﬁgj &E(%OE ga%]i cul ar Ce%bo&?r@%f s, the
CD20 bi ndlifigscanteisivdlpulmonayifibirgtie ierstival dupzfibross, fulmaeas fbhesiseof i n

conbi nati.gn with one or re of 1t foll own henot her apeuti c agents of
doxor'dbi dfiePsch SRS fERe Y e re S RO AL TR S TR TS s peci f1
enbodi MenfiytiinatytRRblastebis@Ethng cbyinthialid SORAQ Shu et tyAdromeBELH0dgKi n' s

| ynphoma) is treated with a humani zed 2H7 anti body of the present 20

i nvent i orsyndrogwnflamirsts, eyelifis shcharabronig eydihdwitashreric cuditisr tildioeyahitis
vincristi i . odi t, the cancer
pati ent c(gﬁltggldg?@g? gﬁ\%\ﬁﬂﬁs %ﬁﬁ?’r&qﬂyﬁn?!é}g S%ﬁ%ﬁ%&ﬁ? aﬁglhﬁgganti body of the
i nvent i onminfunodefidiaatyivarus WHIW) i@%4eti§e, \echophe Spleaiond earditnny@phtl] ne, and
predni sone) chenotherapy. In a s e,cifi% nbodi ment,, the patjent suffering
from ?éozoé%B@WW@SWE Ragvoydfivs MfsstionetrbrtanisisAatpctien. Payt-YAsemaien v114 i n
conj uncti i . . K . i eHEhRS 1 a
specific Sgnn%%?fec%{g%%ﬁa? ﬁlg%%aema?%&ngﬁfy%&é{@ﬁ tﬁ% li%%tll-l(gl.’le&é%ﬁ%ody is
adm ni st esyedroime, awojmmuid gmadal tthilwheSyoehemapyhoned, posirereptochathnaphritis,

f 1 udar abi pe and cyt oxan. A "ch t her apeuti c .agent." is, a chem cal
Lomaund Bostinngt B e tmintiogts cms Ao, St S SR e aneuti ¢
agent's i Nl el Gh KHdBERh AARM chatyCbhrsi %%%E&ﬁﬁv%) pABEENHOXANO

1C
cycl osphosphani de; al kyl sul fonate$S such as busul fan, inprosulfan and
pi posAil f desrategonfingiinidis swas lkpaksmhekeraidopayndiaitivo giemehic neghntiedppdromand

ur edopa; et hyl.eni m nes, and t hyl apel.am nes. jncluding altretanne,

Lri et hyl GRHET T, TP PiRE DY ool R BN AR Beh e e T B S phor ami de
and tri mefufyiedu@ie) jemit ieflamithdtio?d Bron diEti ChAvhn obsaset ROaRLNsdifRsasHicabiby

bul l atacin_and bul | ataci none); delta-9- WD 2010/ 057107PCT/ US2009/ 064610

t et r ahy dripBBapaphiers stameHabiareriosciggiqdpaylers pspenliagaesfo ABOIMABA hol ;

el ogue EOSHE: Bt SARTRT e AR GhRL Bl Pt B A Sy R i ©
acet ydoc ampiacianeh yhactise,apadres til angicane ythear nodcanpioptdsen, idiopdoiy 6glct i n;

cal lystatin; -1065 (i.ncluding its adozel esin , ,
Y paralys?sc,c r0n15c f(atlgue syndro%le, febris theumatica, Hlamman-Rich's disease,

sensoneural hearing loss, haemoglobinuria paroxysmatica, hypogonadism, ileitis
regionalis, leucopenia, mononucleosis infectiosa, traverse myelitis, primary idiopathic

myxedema, nephrosis, ophthalmia symphatica, orchitis granulomatosa, pancreatitis,
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5carzel esin and bizel esin synthetic anal ogues); podophyl | ot oxi n;

podophyl l'inic acid; teniposide; cryptophycins (particularly cryptophycin 1
and cryptwplyoves7®y; dol astatin; duocarnycin (|nclud|ngPCmﬂE3wmmhaméc

anal ogues, KW 2189 and CB1l-TML); el eutherobin; pancratistatin;

sarcodlchég nglstatln n|trogen nmust.ar ds. such aa chloraq?u0|l

chl or nap Yrﬁ‘i} F?cﬂCBBh Hhs g8 ST e my Vg S thyrgifidis; Hawre spenic
mechl or eta%gwqnfeﬂtﬁltyraﬁ@{@Jﬁ%fs@ﬁaafb%o%mﬁmmég r&%ﬂhmgﬂﬁt th%bﬁﬁa%ﬁﬁ 0,
novenbi chi n, phenesterine, predninustine, trofosfamde, uracil ard;
ni trosur ESfSIDSELIIdeI&@IIDQIam}SltUISﬂ®SOQIMBd) dtszaﬁtem@pqulrefdonmmmtdeﬁelen%mmémmﬁe

ni mustin rani must i ne; honat es,, such _as dr,onat e.

Pt 1ot of ReBE oA T R e st b AT e g Sndtosy ROHeARPEng,
especisal |d6n§1@1bh§fh@@mm§ infigaRaRlof T RNY [kt gbaantsidanRasy, itsess €. Jg.
Agnew, Chem 15Int| . Engl., 33: 183- 186 (1994)) and anthracyclines such
as annanyesnensaPsSgiates) wiik a@ﬂt@md dedaxed dynersensiivi éwdaéztéd(hhéytomwndl

epi rubi ci r |.udi n
cynen cof AR gt ol IEORDRAE don TRARORlpte PR MY g By "
chr onopr Qmagén-em&mdy Idémpmxl-rbed)ﬁtb@ d@hdsempﬁ@lbﬁ&ruladjaa@nm myshianc dlsease

actinonycin, .authranycin, azaserine,  bleonycins, 20cactinonycin, carabicin,

car mi nomAEFEiC RRFEISngReiIMmyne e@%ﬁmphﬁh?s M@PW%W&%’ MyEedsnibi i n,

6- di azo- i

o phgl 1 B e S A AT BBl URGANClRea

2- pyrr ol icooneboixo tisdicclisTasd, hedsouedyndmxes, ubsubiis pobrddabeinx ydbxarmpebplodral) ,
esorubicin, marcello C|n s such as m C|n cophenol i c

el d o REaR LS neu SR T SR S T3t VoRy Cidretir omyci n.
quel anycifpop a&glaambdl@onﬁH? QIR faBiagbtalls, dﬂhfe@léhﬂ@ﬁﬂrdbatﬂyu &I Ris ubeni nex,
zinostatin, and zorubicin; folic acid anal ogues such as denopterin,

pt er opt erulosarrduisiti @BAM&n@chrpmtqs@, eyatadisissiephratis syhdidencaimary

6-ner§ pto urine ; ﬁ i rig and thio uan|F Q% nbdlne anal ogs such as
anci t abi ng, er%%gc‘?hto WeEhE; LR HORP AL SR H Y ACHE oF SPRBCpaustts,

di deoxyurdtigthig, febadlfrhaiilghyn&, spBakd siakding an 30¢Inbproxterdtel dissrdandepgens such
as 30cal ust erone, dronobstanol one proplonate epi tiostanol, nepitiostane,
and t est cﬂoa@pbmba navmnpnary g Aalian epgephidiaeasinephilicwnydl g dendroineot ane, and
trilostaneg I I

aceglatone %§?§ﬁ¢%ﬁ§fgﬁgﬁ?%%hﬁ 1%§?§%m§%g%$§bﬂh sgﬂﬁlﬁﬁgﬁwﬁt#2315l4
penet r ex ddondhopiydhiaingd @pergiledisc hpsayiilarha, birtgwnslcﬁmusrcoﬁmmieg bwidopkis,e,

anti-netabolites such as 5-fluorouracil and its prodrugs such as
UFT, 8- 1 aaaphylands, 2@9@?@@729@@7&%@@@@@8@3@1& OEEPRRYPIFHIHE disead:t hymi dyl at e

synt hase (i é?{o%an fé &llé{rﬁ'égﬁgﬂe‘ij&? chfo@i?dl&lﬁéc?c%!n@&lsfc%gam a%{saﬂﬁlft&{'ése
i nhi bitors such as r tltrex TDX); 1 nhibitors of
d|hydropywnmbdwnemﬁﬁmwdmmgynm&gkﬂmbhmammﬁhn&um@6V$kma%mmpmasphanwde
gl ycosi de; ol evulinic acid; (ﬁﬁﬁacrlne strab CI| bi sanfrene;

edat r axat®®? Xl%l Beliang, BRI o1 grsQSialedorh colipgt HbTaRed euf%'dmsplpt. ni um

acet at e; ROrARALNIHRAR; 1yatphahsitiidiscdahld rwpefm&lb@aﬁordamé&eeﬁaﬁ afblob@nt i nan;
| oni dai ni ne; maytansi noi'ds such as maytansi ne and ansam t oci ns;

m t o¥az qmssurm reass, vaseelar dﬁfpfu@rmnoamtglncttmaérssmmlmamatsh@‘aatsuﬂar phenanet ;

plrarub|0| ; oxant rone t.h dra rocar bazi ne

ol ysaccHaT IS ESa R 0 Fesbidly b amor AEtTL: edeRha Rl Riome.

r hi zoxi n; all@f%@ﬁyﬂemnsﬁmty’ @gsfdmngMﬁenﬂlQﬁ@maa@nt@eﬁﬁmsm uFuﬂya BHFIGI
2,2",2"-trichlorotriethylamne; trichothecenes gespe0|al y T-2 toxin,

ver racur iU OE@W@rﬁawraﬁﬁl@rénqwﬁ,dieﬁ@ytoswfénﬂhw ¢ W IARERIQTE CORPPRDINEQ,

FI LDESI
pi pobr oma e ar bR i BARE B Ton B AR o B b b G ocular e
t axoiws amnd otrlataal[li:ﬂzimrﬁatgry dlm@rﬁmﬂd)dytteaorﬁisfl(sﬁfﬂ-&ts@dlatw eyrﬁir@qw bb

Oncol ogy, Pri nceton, ), ABRAXANETM 15Cr.enophor-free, al bum n-engi neered
nanopar t |Cé’FQ;k“feo]rnﬁﬁ‘FeéttP’é)lﬁl%faCbt&éPlil?l&%E AMRAHQN. CHFP nFﬂnlaFrﬁﬁeléaeriffaﬂm@m ners,

Schaurbengyjifid, lbh8@hhocirAfdi ﬁ%@éﬁﬁ ﬂ;‘aﬁﬁﬁ aféﬁétc(l NereRPYk&aEr, Rorer,
Ant ony, aﬁéé ch 5F5nbugl nci t e A EE% eép hlodhanlne
nercaptogmdmmﬁwlpMQKPMMnnxmhaukﬂuwahnhhmgsdendpﬁﬂﬂomunwbased anal ogs such

as cisplatin,
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oxal i platin and carbopl atin; vinblastine (VELBANO); etoposide (VP-16);

i fosfam de; 20 m toxantrone; vincristine (ONCOVI NO; vinca al kal oi d;

vi nor el biwe 20NAEOBI NEO) ; novantrone; edatrexate; daunoRgZEius20064s0pt erin;
xel oda; i bandronate; topoisonerase inhibitor RFS 2000;

dlfluoronetlhylornl hi n retinaids such.as retinoic acid,

phar maceut i cal P;?P%F&é ﬁ‘b‘g"élegtéi pharmagcauijca 8P%8§1F19%9W8§1581gﬁwn62€d12'ﬁ]€
above; a%n%&dle%dcﬂﬁéﬂdﬁﬁi 208 thMBT e VTR & Rt HRGNARRY Srifkisur@s CHOP, an
abbreviation for a conbined 25 therapy of cyclophospham de, doxorubicin,
vincri st Uneqmlamhblmaé@id|astbtlb$1@ystarnt¢ IF@sRO)themntoau (SeF) atcluhng hﬂpua t reat ment
regimen wth.oxalipla ELO ovorin.

A 2o ol o ViR E e S e e el bl ek AR SHER T

regul a3t e tBfonbdaldphéni O pliRRETRRY, uﬁameand mmo'aggnghc pérpaft armtaruﬁqﬁlﬂmn@nd

sel ective estrogen receptor 30 nodul at ors i ncl udi ng, for exanple,

t anoxi f erth{omhocygpera. N@VABEX@QSMQmﬂ@E)TelaPS&ﬂéWﬂ%MSdP%ﬂl’t@)‘élisa‘ ke,

4- hydroxyt i and
ARESTONG T BB o DAIF G hicr RN ER T erdli N R R AR W0,

ar omat as ejiabddsahclli®gRahesd e syidgas, $jo@dnsisiadroma, Nh&oﬁ@}él@ﬂiwd)p@daands such
as, for exanple, 4(5) i m dazol es, am nogl utet hi m de, MEGASEO negestr ol
acetate, 2@1@0& OBPRAATSEHTIS2009/ 064610 AROVASI NO exermest ane,

f or megt ani e, éa%g* 6 RV ol B80! torl 5 W&dﬁ%@gﬁﬂé& whRsh
ARINIDEXO anastrozo antl rogens suc ut am | ut am de,

bi cal ut arthdebJeétempIMWdlewna(desegb)sfmoebum theatargeed| padweldgioxadditiabormisofder 1, 3-

di oxol ane nucl eosi de c t nal og); ,anti sense onucL oti des,
par 11 cul 2 INEROCEEHGE OBTHOBoby b Er b Sarecgeis TR GHA1 g pat hvays
i mpl i cat eghtdiMnARBYARMNe @l EDRY MsiRIBEEIPMaliStiaBy ﬁsaﬂér(?éce’?%ﬁﬁ@ kigragilc al pha,

Raf, H-Ras, and epidermal growth factor receptor R); Vvacci nes such as
gene t hera@pymvgﬁfc we@nzerd(ﬁDé&hmim anpAbo VTR t@evmaqqer I gFOVECTENOd

! ono Bomet ReP I EE G A ke et e g in o

10accept alk&csakbss oratﬁbﬁsslgifs aﬁ@@ym?&M%ftmpm1ﬁfd1§ea@ abpyampheldot i onal |y,
t he hu2H7 anti bodi es and functional fragments thereof can be used to treat

a CD20 exjnesssignjfigme esductienisl the prmberept capey oelis s ghpanse of i cingen celts:

anti-tu Fact or
(Ve " anEBRh SRR ThS: S8 SHER (A% T R S b A SR AR SO o or-
refers tauaosnetastasiv] i@kibition, Wwedopit cxids,Wistraocgoweh; podryasu ol Ragthdd, a

pol ypeptide, an isolated protein, a.reconbinant protein, an antibody, or
conj Wat é%mbﬁsmfﬂu%lPWngﬁjroéi‘tne‘Pﬁ%e pIRgtestien of hgdiserts Brd/er ralefite geme sxisnt,

vascul Oged?l%%'r ﬁlor%fﬂ&@‘éﬁﬁb{oﬂﬁ' RsERRGH AR REY g@&ﬁ@'cbﬁcte}/ re@lefBlorGiltGhd Y OF

i ndirectl For exanple, an anti-angli ogenesis agent is an anti body or other
antagon|snomduanmdm@pmgemmuma@eMMyaihﬁe@mmedRamumgnoéﬂ@sgyamtsbnﬁme$ to

VEG-, anti s to VE ceptors 20 nol ecul es t hat bl ock VEGF
recept or Oéb gﬂ%?ﬁ%enlaax @Séfe RS psiessd reag%%@gl} ac eve\?é@ﬂlpémﬁaﬂm&
refers tQiefinBPLEGM P iR fRIIQigmRMbiRkt, %'rﬁ%:rtﬁl REEOME, whetbinhhd iRdef
abrogatlng reducing or interfering with activities including its

bi ndiXag tthe bmeoras dmaéed@@fenabb'émmo@ thamS5 Gpescentyoeicrneeferably pali%entd

sufferin rom such a asmis treated H7.v511l or 2H7.v114
Th con uderon et i et R SR R b B s Ve

anti body cr@ica¢ the Wy fnB¥ddies aft the irkReateh @hicve HUIBD pMESHeTal BlootVRséll N(r), 1S
a recombi nant_ hunmani zed anti - VEGE monocl onal antlbody gener ated according
to Prest alcpletign andthsdeeclRasturmstp, 2659 af lirsglong. fmypreferred embodirpents rzpfment

anti bodi %tk@@g &LHS'&&ésod}%e fng%%\“[fﬁ]% bRk G0 teslt S Hl%%fall{l(%er g&l&t{‘ﬁ& d of
treating expressin neoplasmin conjunc W menber of
t he T3NF Eﬁi}ogramdryfreé inathié Oekncmest serths ﬁ&rﬁp@t—nﬂenk |pg@faﬁblyﬁ@m3hth)s abeo referred
to as TRAIL he full length natgﬁﬁ%;equence human Apo-2 |ligand is a 281
am no acifiele &“mﬁﬁﬁqumQ?Qﬁﬁﬁﬁ ¢ OpPOr Y §Hopost HertiGRbr Te%r osi s fact or
fam Iy ofpeah Qi @%as%%%lﬂg lsﬁccgﬂ%rﬁﬂscre%{métﬂ%néxﬂﬂ% veth8R3 theSHGA s P tr&gﬁg
conpr|5|&b an extrace omai n or portions thereo? have been

f ound t o theaserablrtiyoostiscprovédurassamilme kaid pmgsi@popf apprapriact skvll tnythﬁ art.
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WO 2010/ 057107PCT/ US2009/ 064610 manmal i an cancer cells. Apo2L/ TRAIL
(described in WD 97/01633 and WD 97/25428) is a sol uble human protein which
i s a fragwonpiloafs7tone ECD, conprising amino acid 114- 28Pcwmfustéve/obasiié | engt h
Apo- 2L protein. In treating the autoi mune di seases or aut oi mune rel ated

condi tions dESCI[‘I bed 5abqve,.. the patient can be treat h one r nor e
hu2H7 ant i bodi‘bstOTARCR A M ARETOR TR & %&@mw&gﬁ i a@éﬂ%a Ygch as

an i MUNQSHPRYERSIKE A8 Rhse SURDraS ih B sfbjBM! th tHdrdge 619&h&‘€‘%ntheThe hu2Hr7

anti body can be admi ni stered concurrentl| y, sequentially or alternating with
t he i murtbeapticslty e/féecageamoomt dpmdmgmayersqusthwnels@ ofvicarieenedlsr  t her apy.
The i nmuno sive .can he istered a er
dosages. TEM AL Biiof SRR EP (7R Hw Y rhite SKEMCRe s B sapocr €8

[ mmn@SUHﬁﬁEﬁﬁbﬂﬁlt@Q&zéheYdﬂok MGGt QNe. NAGY t6 86thOEGent an@|pustbablytshep)t ype of
d| sorder being treate % as the patient's history.

" | munos UppeeBstayasiggahibt, essomees tans emar gf@Wﬂad'P@/ﬁé teliche foajpyner axftent §n¢ o
subst ance t patient.
Such agorn ST By B B R R e SRR SR B P St on,
down reg u‘lnaa@lgb’r 16 tipuaes of @edutoiaiiungeiiscasd flrabtrapsutiodl nefsdctit B embidi of
anti gens. | es of such agents include steroids such as

gl ucocor tth% 6@%@% pgethepdiyg is ?ﬁf%célﬁF LniduCceBE RN PELYBP YR el thydscase.

dexangt hasone; Y/ S No.

P S peti L e R e A R ST RN

react i on ttedcnamtthltlmphyme)an dfrsbirhtunrthmapprcqma&&ﬂ;kmarGbmaihddle(wdysmfannﬁs ks the

MHC anti g scrlbedanS 0, 649 antl-ldlot

e boci SEPii ReRFarei e IR e o1 Agnms ot By paahs s, ARG or
cyt oki ne Jaﬁ%‘o%cférmé’dﬁ@%@'téaﬁeds@%lrdg%s@&naﬂﬁlb in RRESGT, QAbM disdlse. O - @

ant i bodi es; antitunor necrosis factor-a anti bodi es,; ant| -tunor necrosis

factor-13 ant |Ti@cfpéswlnaﬁﬁferqm@@rdeéclkberié’QIphnmammi ©EL aheir draghodep.-treatmaend pt or

bad i bodi 25h | - | obul
. 1o nith sibd e PPt R e AR R R GBS ESA 001 b
peptide CmtﬁdliﬂmgTﬁeLﬁﬁpl%nHianmQSﬁﬁlﬁ&lstoﬁﬂ@n (Plﬁﬁ&&Ehiﬁum%SbﬁﬂBgdl&ﬁ/ 90) ;

strept oki nase; TG--P; streptodornase; RNA or fromthe host; FK506;
RS- 61443:K debiypmeliaguBl ¢ inical Manifesianonst Staging and dapatrenial Non-Hadgking

5,114, 721) g 432
(1991); \lfﬁ‘%‘%@ 1?56‘%; aﬁ@ﬁ%% g%%%ﬁ%%”%ala ’T§ceCIaI mrlceég ’g%?g%?%%gsg(?es (EP
340, 109) «luEbffasn ElOBG&ditors). Churehill Unangdi@at RRitddetythia, Izewmmml aumditis,

t he patlent can_ be treat%d with ﬁ CD20_bi ndi ng.antibody of the invention in
conj Wict ifGtelwPithraniy Lymwhesyticdreakemiay hBar gp1 o Y- 1 Wrulls Hepwigess - Basic

(di sease- ;51;9,8; r NSAI or NSAI D
(non- st er oi Ma%tg%%?f%%%%ag?f?ﬁ;ﬁg%l ((gdlgmfzosuplgffhtgslggﬁg%?e g.,

azat hi oprEmlgdelpiieciii®nol at e nof etl | (Cell Cept0O; Roche)), anal gesics,

| ucocorti cost 0|ds hos de, HUM RAT adal j munmab; Abott
Dboratori ooy e mts &t froR OB AR SHCY R EADEDITER AN b A iol RS by

Inc., of JMeliM@tuhe raar)ed dﬁ%@@&%@ﬂe%@%&& ﬁ@phykl@ﬁkl%@ékﬂl%}he A

(tOCI | i zumab; Roche, Switzerland), COX-2 inhibitors. comonl y used
i n RR>ar eilmw cﬁ@l@raﬂyotimnh&sw@n of algalvalzhlw fomaetdhomlewath@Slgn%mdmom de,
et anercept, i an | thio hen ani.ne I d (oral), Gold

(| ntrarmssé’hnlpto %%dflfaczcﬁ%eas tfeos9[1)18‘tzvl are%%’&’pﬁ)?ff%%né &l protein A 10

i muno adsor ptlh@ﬂe embodiment, pharrnaceutlcal compositions comprising the humanized 2H7
antibodies are used to treat rheumatoid arthritis.
RA is a debilitating autoimmune disease that affects more than two million
30 Americans and hinders the daily activities of sufferers. RA occurs when the body's own
immune system inappropriately attacks joint tissue and causes chronic inflammation that
destroys healthy tissue and damage within the joints. Symptoms include inflammation of
the joints, swelling, stiffness, and pain. Additionally, since RA is a systemic disease, it can

have effects in other tissues such as the lungs, eyes and bone marrow. There is no known
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Adal i mumab is a human nonocl onal anti body that binds to TNFa. Infliximab is
a chinmeric nouse-human nonocl onal antibody that binds to TNFa. It is an

i mrune- spresisnY7dr ug prescribed to treat RA and Cr ohrC3/u$2@oMa64510
Infliximb has been linked to a fatal reactions such as heart failure and

infections including.tuberculosis. as well as 15 denyelination resulting in
NB. Act erfis- (FOUnFHS i & ORI ERP: @l&n&ﬁpp;srﬁawﬁgl‘/ 9nie'a P@ma%yéﬂtasf_- 6)
recept or .immunosufpk&9RE @8&ts l&sea&-&bmﬁgaﬂmﬁ%uﬁ{aﬁt Wil QDM&RQ%ﬂ af@NSi sting
of the extracellular I'i gand bi ndi ng portion of the human 75 kD (p75) tunor
necr osi s Hielogios. Haeapt,manyTHER)ts contkad te baverra iFedegoatt irespowsfe ta tiaatmeent. | gQ .

Et aner cept ( ENBREL .S an.i njectapl e .dr 20 .approved.in th for
therapy of actiVeé" Q&IESE %?ﬁebreclgﬁ‘fa ﬁﬁggn? %%mﬁén E%&Fﬁ e‘?’@fégariyoﬁﬁgﬁ%\’/e nost
TNFa fsr orhitRbtid:ate(MITR) R40) ahbak BloyioPeRYY§Ndr iR Gorhbinatib Gith i BSTRIWiAE]

i nfl anmati on and ot her synptons of rheunmatoid arthritis. The drug has been

associ at ez WK ereqystapbesphpaédee fQre theginfipedieti¢andedised BuiscatmeEEsi ons and

sepsi s, VOUuS. S [ | Lipl I ' . See,

b R e R LA o S DA RD MR R ER s RR S, M

convent i anadotlidragt srnicombinkAon 8618, c.g., MTX." Gt Hehamies] €DR0 bhdinganagenent of
rheumatoid arthritis” Arthritis & Rheumati sm 46(2@1: 328- 346 (February,

2002) . | ringbegetste uscfahigdusrahind qpioRRIE demags, delaysacii@d diess. a hu2H?
CD20 gnti : i gl j ' [ ' X). An
Cmaoa RSk S DX SHERL SR0l UG ) JALE0%, 0 5 T

admi ni st esyeghtamsainl igodenate sudpyatedReolibe RA patient canrbedreatodwaittpthe hupahizedt s al so

receive c mtant MIX (10-25 ng/week per oral .(p.o.) or parenteral),

L oget her P ARGy pItEbior SR HecrapBHaTGR Y Rty PRY BHGBEbne 100
g i.v. 30a e@%ﬁ%hﬁﬁb@'ﬁhe}é%g' H’éidb?l QR¥nO Emb&EnfehE YafdHid RRSYadPLvionly
2010/ 057107PCT/ US2009/ 064610 predni sone 60 ng p.o. on Days 2-7, 30 ng p.o.
Days 8- 14ailecedisgané-mydifyingastiticnmatio denghpnddayhaian iPaddqesait sespayscdbso recei ve

f ol 5 o/ ' ' i ngl . di vided. daily d :
pa 1ot s BRETra YR e P P AR R Ra ool ot Blaghy " °°°

(10ng/ d phedpicsBbenht 60UisMedathént, thh haitgRot id he7idegatamnrht Rgimhad. SFor the
treatment of ankyl osing spondylitis, psoriatic arthritis and Crohn's

di sease, re¢ravipahiaanizehhDg8 binding avibafly ploge Omioyv. wifhsiphyoradrys ol 189 t he

i nventi on~y i q i r l.C IANPY ;. from
cont ocor ek BRGEIEHbEN, M Lol GBRTR, CooRETCRFR K o afu TR or
Tr eat ment@DI®bindink antibddydducomthonatitan of the CD20 anti body wi th hi gh-dose
10 corticosteroids apd/or cycl ophospham de (HD(%). Pat i %nts suffering from
SLE, AV and NROARrinHROG RIAfES HIedr necrsi fagien B/ 1OTF) RErip@éntNit i n
conbi nat i Hbrsfha Alikedilustd fork ek @bier QAL GRM &IcP g NRALDR sugRal gesi cs.
COX-2 inhibitors, glucocorticostériods, conventional DVARDS (e.g.
m E(E))ts ex ﬂtﬁnereaplt ﬂEﬁBth@)nhﬂiximligRbﬁFﬁCAﬂE@b )m,AqlaéifrrlummmPﬂﬁM6R IRAW)): @gi C 1
such ,as anti - s fte.g., |.mu w ANt - .g., tocillzunab;
CTLAd- | g TEabRE SCBBF S RHEF S Bimsdn et frad b SR Lippr essant s
(e.g., azplRPR! inNdhe MARRGRhahEmamiE&T £D20 Gald: BodiR96hEblogicany
cytotoxic agents (e.g., cyclophospham de). ~or the treatment” of
psoriZsi dungwnpkimanadnthbrobaneivaeiot, dorcakamphaasdnbizlent hemprrie itlsatdyAi n
conjunctig ith topical. treatments,. such as taopical stepo .ant.hralin,
50 al oi JorFibre R FE sk SR ST el Selifiond Wb Fo pltal:
retinoi dsdrug@ydsiltes@rjatients CsMcaatoWéBréheoarb&senct B texidtye elocirgmpt , t he
psoriasis patient is treated with a humani zed 2H7 anti body sequentially or
concur r er®¥igityi The byraaniaqddePAQ binding antitpedipg efi iplpaicelby fusictignal fisamentadi t i onal

systeni c i 1.1 i [ i@l
System ORI, 80 5, AN B G AR s NS Bl
conbi3oat itoratadegiine M Fetihhibittebih uibhr&ipatsite, hds aginadéquatdyspoasposhe i ons at
t he present do%a%;es. , , ,

TNFa-1mhibitor (TNF-IR patients), or has a relapse of disease after some time of response,

or determined to be one who is unlikely to respond to therapy with a TNFa-inhibitor. In

one embodiment the TNF-IR are treated with a low dose such as below 100mg, prior to

treatment with a TNFq inhibitor.
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Articles of Manufacture and Kits Anot her enbodi ment of the invention is an
article of manufacture conprising a 30 fornulation of the invention useful
for the tweanrsrioef aut oi mmune di seases and rel at ed comdirtisees/oedsdo CD20
positive cancers such as non-Hodgkin's |ynphoma. The article of manufacture

conprises a container and | abel or package. i nsert on or associated with
the cont ai ner Ongneiky 8 wi'tfaélinﬁéﬁegtm%@?ﬁf%?y gt R Bt 80 AHE?PPP%Q,Oh%eal s,
syri nges, ofdteumaftfoSAAEH)NSH & AT ohi A ERLRE thd f 2B JF ibbvahedrat eri al s
such as glass or plastic.” At least WD 2010/ 57107§CT/U 009/ 064610 one

active ademter pnd swelldhgomtd, ambogother horgsobha RAmatisntaxah b2 koredhttifoody of t he

i nvention, th J bei ng. present .in the container, such as syringe,

ot an Ao Gl 70D e R e Frile£E8h B0 AftReitvaBa R G

concent r &akQhe®efdrd Grehttheht) ovirdehtnieat With phRebANGRePwvadOiivallatife #Q0Mg/ M, can
be 30-150ng/nﬂ or 100-150 ng/m . The | abel or 5package insert indicates

t hat t he <oegsyof entdhedydregeant fnsfudedesty segring suchans thehaap Xciunarer oped tthe
| abel or [h ' - j .nstr . ons, f.

i ni ot SFRG AR AEhedhich b HBAC oG FRY oB AR PR diBhs comaoe
refers t meldvalubted tfbroths peavsiitiuiedfl dr ymproektmdedn idisabibiyreased ah Heaktkages of

t herapeutic products,. that contain i nformation _about the indications,

usage, doSBgEMCIORUAIANRICAHI YA scetm Y MiSidPteatl ot HA/RSFORRH ey
concefyni NGt BEHRRL OFheSAER 2&)%&%&%&9 fhcR{dedHe] 'I g)r(h\ébg%[ﬁfim%ngﬁm’ the

package insert 1 ndicates that the conposition or treating

non- Hodgkpaisful} jpimpleour.and swollenyadit tcbwmtallbsya 2% émprotvembet inkt kastBfeSt ur e may
further conprise a second container conprising a
pharnaced@HBQPprﬁﬁBﬁﬁtable buffer, such as water of injection (WI),

15bact eri ostatic vl epydat s pasisflr BYFidual RRSARakTVILS ered sal i ne.
Ringer's solution, sodiumchloride (0.9% and dextrose solution. It may
further include ot Her patiemes ighibgl apeesismant of discasn atizidyréA8).al and user

st andpoi nt, includijpng ot her ,bu rs, diluents, filters edl es, and
ayr 1o, 20 Exper FroRtar A b LS Pt ilepsiac i G BSEL ameous
Fornul ation for rhulVeBatZdif's self-assessBd Qisgbiliepmesutddadyl BB HRURE W aRanHE
formul ation (150 ng/nL) was devel oped for rhuMAb 2H7. This fornul ation

conprises 150 ng/n 2(Qpest®ONgKE. 88di um acet ate; 7% 25t rehal ose di hydrat e;
0. 03% Pol ysor bat e %p’aéﬁeﬁﬁwé cmﬁﬁiéREQQSE%@tion is stable long termin
er-t €

the final vial storage un € recomren condi tions. Adm nistration of
this material by subcutaneous injections in cynonolugus nonkeys resulted in

sever® i MfHeaOR0AAITY akh@findH filbguss). Pecfaiablyl 0w paiieavaidnaiiskdréd/ad 2309 .
M|l d to noderate nmacrophage infiltrate in the subcutaneous |ayer was
obser ved dnpunhekeCRR0 hindng aibody gEthe invention effective to achieve at least a score of

ACR 20, preferably at least ACR 30, more preferably at least ACR50, even more
preferably at least ACR70, most preferably at least ACR 75 and higher.
Psoriatic arthritis has unique and distinct radiographic features. For psoriatic
25  arthritis, joint erosion and joint space narrowing can be evaluated by the Sharp score as
well. The humanized CD20 binding antibodies of the invention can be used to prevent the
joint damage as well as reduce disease signs and symptoms of the disorder.
Yet another aspect of the invention is a method of treating SLE or lupus nephritis
by administering to a subject suffering from the disorder, a pharmaceutical composition
30 comprising a therapeutically effective amount of a humanized CD20 binding antibody of
the invention. SLEDALI scores provide a numerical quantitation of disease activity. The
SLEDALI is a weighted index of 24 clinical and laboratory parameters known to correlate
with disease activity, with a numerical range of 0-103. see Bryan Gescuk & John Davis,

“Novel therapeutic agent for systemic lupus erythematosus” in Current Opinion in
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300f the irritation was attributed to foreign body material (i.e., 2H7 test
material). Testing of this fornulation under conditions that sinulated what
t he prodwO 20m80520p0sed to at the injection site confir med/ush@w/os4se0 pr ot ei n
was significantly aggregated under physiol ogical conditions (Fi gure 1)

corroborating t ei l.a i results obseryve

0105 0oy TBRrARatT o brs LS bn iy SCore renbeiadudy BTG S, 'may be
consi st enfniMolifes fo dakHie- Q@arﬂ%& DA @@b&@@&ﬁg%ﬁﬁ% rEfPal@lanH afflofder Exanmple 2
5In vitro dialysis nethod for testing nmacronol ecul e aggregati on under the
physi ol oghanifesietidiis QfdmwsoPatmtﬁautdargemmtlhp@ctrc@ment can be momitorqd fof time

di al ysi s rreth v 0 of different ients
o reducdo 3 Bt SauRERATRG & ot FafSlietdiRtrt! orerEhesaitifeq

during suptdtpnedus bldidas ihirineA ATRehdtiver, SPBSasdtion,ipaierdts beh bd beidsed
nmedi unt') was devel oped 10for this nodel to siml ate the interstitial fluid.

This in VpE l€661§9§ﬁ1§1ﬂu\ﬁ)§§f Y ibadics ard/ atibadies thdoublg-gieanded Dé\lﬁga?@atr@@tgmer s,
fact
or mit a1 Brs PR A6 BADRIA AN SRS IR EPOCEMITRE (et e

in vivo (slh@desﬁhb@cﬂitl&ﬂﬁmﬁupmdﬁlu,ld &d&c&ﬂﬁﬁﬁ)beréﬁmcé thedet@ityran®or fimt Iid the

| mpr ovenent corresponded to decreased inflammtion in vivo. 15The set-up of
the in vitrbilgFal ysis nodel is shown in Figure 2. 250 m glass jars were
fi11ed with 220qph pehsansniegiy Sk ST ALY 1ol
Phosplhate 4m2\%93|80t3é55|*ﬁ‘ﬁ§ { 7 néré fT%%ngt ﬁs o}}e]Jd]ina yn(sélh:ﬂs t% pectra
Por 1 M Ispoudylids) msotihtae at’tﬁmtg;mndﬂmhﬂ dis¢aMNCOcatMVDE sidicassycan betdateimpmed 2 mm
di aneter) We aked in lfle ter. One end of the dialysis tubing was

ligyed 4 By bt d

cl anped, PRGN DRy SR §'PPd é‘&se\%&f‘ﬁ%tg}fﬂ%%gﬁ% &ly 1 m of test
sanpl e (2H7 WWhhtr@g%}df%ngds&llﬁﬁtappréﬁﬁlﬁﬁﬁy Y, oA JaBBRY $5th s?vﬁ't@m‘id"e opposi te
end of the tubing was clanped to the seal of the jar. The filled bag was

added t o vebel28es dveghtigsuiraphicomerdismiingntibosyreall shstst mseonerpf thrag t he j ar

ottt R D T NS AT B D e R A AL A

the s arrplrﬁﬁrc@ta@bl& P6lydiei YGMHA )Qind [THIF @ B RauRk SHRIGmME (CSHE coledcEaSe kKiBRh um wer e
measured by UV photonetric scan. In addition, the rel ease nmedi um and the
sol ut i on dSHSYEA astpsiatecyaseulgis Mg were visual |y inspected for

preci pi tati on. TIAathl%ﬁ{ %f? g‘%YWOF@%?%g iSRS &fﬂﬁﬁﬂohl ﬁ%@%@?& ﬁ_‘@ n“r‘m%ﬂ’ll%nhe In

vitro aggregations s CUI'TU e test

exci pi entanmmgfoer&tﬁthé Jihaéhsé helkgaPhyseiaonGleal AssebgndnalPQAY changes and
formul ati on-150 ng H7, 30 mM Sodi um acetate; 7% trehal ose Pegdr ate;
0. 03%°Pol ¢§8ﬁ%%1{*éeaza@d Savermq Tedoy)(PASH) Scqtes nigoriaps SymptosAsERIpet (B3 A5t i cs.

WO 2010/ Q%Zépgiééa%/t%%%‘&&m@%@&(ﬁuml h%ﬁgﬁklﬁéé%gatf&9héaé%&gﬁ% Afkl-CO1 1 a,

al so known tivaT a humani zed ti a antl m ni st er ed
subcut anddu30 bl)ldmlgmwd)oofgh@mvpnmm juoh aah Hjf . e3ltleranibe neaseret pamoditely

negal e LA ey L TEL L bRl LTS5 AR, 2 SRR o0

experienced at specific time pomts.

25 Patients may experience an infusion reaction or infusion-related symptoms with
their first infusion of a therapeutic antibody. These symptoms vary in severity and
generally are reversible with medical intervention. These symptoms include but are not
limited to, flu-like fever, chills/rigors, nausea, urticaria, headache, bronchospasm,
angioedema. It would be desirable for the disease treatment methods of the present

30  invention to minimize infusion reactions. To alleviate or minimize such adverse events,
the patient may receive an initial conditioning or tolerizing dose(s) of the antibody
followed by a therapeutically effective dose. The conditioning dose(s) will be lower than

the therapeutically effective dose to condition the patient to tolerate higher dosages.
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Candi dates that net the acceptance criteria were then tested in the in vivo
rat nodel to determine if retarding aggregation in vitro correlated to

decr easedwOnehicensm®@ti on in vivo. In Vitro Results: The typiraskomsbesase
profile of the study controls in the in vitro dialysis nmethod is 10shown in
Figure 3. The controls for this nodel were chosen to bracket rel ease of a
protein that dﬁ@”ﬁbt readi |y aggregate (rhuMAb CD1 |a) and a rel ease of

protei n that tryQjcadink¥nRohmaRatisto( tdidadind $58drs Y@t RIS id0diRG fat a
conditions. The area between the two rel ease curves neasures the rel ative

abi l'i ty gthysiegn ofxlgilpn dretfecld wonkt er fdmalgrg vetiathicomtibedias oitbe inyentien wdht r ol s.
15The cunul ati.ve rel ease of the original. 2H7 fornul atjon. i,s l.ow (5 30%
ot eased Pt GRS WP i & QB RutR i T Bl SEULBa b o) ehsed
from tshe dHinahissigstoRiRtly bid Sidé Bedte! BRSEsiFed tokake hiagidepdnd thBalsedsB@andat eri al
was aggregating in that environnment. Extensive flocculation inside the

di al ysi s dBsegsenssciiysepgeef the dipasc.davd ofiBscclmaodidatioagissirrse and ether etarat i c
decrease 4 n..2H rat | f. 50 ng/mL at the start of 20 the study
to 4to g‘ar%lfaﬁgo%}‘%%ﬁ%&gﬁék%ﬁﬂt@]g@é& hour study. Al of these observations

i ndi cat e that Ridfrchtd@dt barpgasiagmiresdiseaske it rpdyisd ddsoghle te modulhicans extdit s
behavior is not seen when the 2H7 original fornulatiqon is stored in a glass
vial at PIB cell depletion depsndingsan the disrass aedipr thessveyity ok e corfligiga dyther om t he

di al ysi s :hag; 4 ; - ‘ . i r : ar
Ehr ougnout o B L B Ty B B e v o
bag, i ndicabunhdpcsmat havieud/Bb c@bilete. diretaidd cadbdppbg@henaynisbedespb/ i ioitagi c

conditions and is relevant as a contrgk for thjs d%L. Tﬁble 3 su ri zes
the. per caPPHBR BHOPGHRS AR A8alnCT e A0S SR PR BT HioAs N ENE ORY dBE L e of
floccul atde%ﬂétion.vg SRIA BV TA O Ped /BR20R8( BEARLA 1dRP @43 .c. G0t bPlessThfTe

ours 0 mul at1 ve Protel n Rel ease urbidity o el ease I um nm
h % | Protein Rel d bi d f Rel Medi um OD 350
CD20 positive B cells remain as compared to the baseline level before treatment. In other

15 embodiments, B cell depletion is 25%, 30%, 40%, 50%, 60%, 70% or greater. Preferably,
the B cell depletion is sufficient to halt progression of the disease, more preferably to
alleviate the signs and symptoms of the particular disease under treatment, even more
preferably to cure the disease.

The antibodies of the invention can be administered at various dosing fequencies,

20 e.g., weekly, biweekly, monthly, etc. In an example, the dosing frequency is one dose
every six months, or two doses spaced across two weeks every six months. The volume of
the antibody solution to be injected can range from about 01. to about 3 ml per injection,
more preferably from about 0.5 ml to about 1.5 ml per injection. The total amount of
humanized 2H7 antibody administered in one injection can be up to about 150 mg per

25  injection. Multiple injections may be used in order to achieve a desired dose.

Patients having an autoimmune disease or a B cell malignancy for whom one or
more current therapies were ineffective, poorly tolerated, or contraindicated can be treated
using any of the dosing regimens of the present invention. For example, the invention
contemplates the present treatment methods for RA patients who have had an inadequate

30 response to tumor necrosis factor (TNF) inhibitor therapies or to disease-modifying anti-
rheumatic drugs (DMARD) therapy.

“Chronic” administration refers to administration of the agent(s) in a continuous

mode as opposed to an acute mode, so as to maintain the initial therapeutic effect (activity)
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Fl occul ation inside dialysis bag rhuMAb CD11 a 0 48 0 83 0.001 0.03 No No
2H7 Original 0 48 0 28 0.02 0.37 No Yes Exanple 3 5In vivo rat
subcut anewo=0madeio7f or testing macronol ecul e aggr egat i ORCT/US2009/064610

for an extended period of time. “Intermittent” administration is treatment that is not

consecutively done without interruption, but rather is cyclic in nature.

Combination Therapy
5 In treating the B cell neoplasms described above, the patient can be treated with the
humanized 2H7 antibodies of the present invention in conjunction with one or more
therapeutic agents such as a chemotherapeutic agent in a multidrug regimen. The
humanized 2H7 antibody can be administered concurrently, sequentially, or alternating
with the chemotherapeutic agent, or after non-responsiveness with other therapy. Standard
10 chemotherapy for lymphoma treatment may include cyclophosphamide, cytarabine,
melphalan and mitoxantrone plus melphalan. CHOP is one of the most common
chemotherapy regimens for treating Non-Hodgkin's lymphoma. The following are the
drugs used in the CHOP regimen: ecyclophosphamide (brand names cytoxan, neosar);
adriamycin (doxorubicin / hydroxydoxorubicin); vincristine (Oncovin); and prednisolone
15  (sometimes called Deltasone or Orasone). In particular embodiments, the CD20 binding
antibody is administered to a patient in need thereof in combination with one or more of
the following chemotherapeutic agents of doxorubicin, cyclophosphamide, vincristine and
prednisolone. In a specific embodiment, a patient suffering from a lymphoma (such as a
non-Hodgkin’s lymphoma) is treated with a humanized 2H7 antibody of the present
20  invention in conjunction with CHOP (cyclophosphamide, doxorubicin, vincristine and
prednisone) therapy. In another embodiment, the cancer patient can be treated with a
humanized 2H7 CD20 binding antibody of the invention in combination with CVP
(cyclophosphamide, vincristine, and prednisone) chemotherapy. In a specific
embodiment, the patient suffering from CD20-positive NHL is administered humanized
25  2H7.v511 or v114 in conjunction with CVP, for example, every 3 weeks for 8 cycles. In a
specific embodiment of the treatment of CLL, the hu2H7.v511 antibody is administered in
conjunction with chemotherapy with one or both of fludarabine and cytoxan.
A "chemotherapeutic agent” is a chemical compound useful in the treatment of
cancer. Examples of chemotherapeutic agents include alkylating agents such as thiotepa
30 and CYTOXAN® cyclosphosphamide; alkyl sulfonates such as busulfan, improsulfan and
piposulfan; aziridines such as benzodopa, carboquone, meturedopa, and uredopa;
ethylenimines and methylamelamines including altretamine, triethylenemelamine,
trietylenephosphoramide, triethiylenethiophosphoramide and trimethylolomelamine; TLK

286 (TELCYTA™); acetogenins (especially bullatacin and bullatacinone); delta-9-

46



The rat subcutaneous nodel is a relevant nodel based on the simlarity in
character of the subcutaneous inflammtion. The inflammtory response of
rats recewoizog/ashw7ori gi nal 2H7 fornul ati on was consi st @0T/Us2e08/0646@0

i nfl ammat ory response observed in the cynonol ogus rmnkeys (see Exanple 1).
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hydrophilic-1i
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tested (see Table 4). Fl occul ation inside the dial ysi s bag, however, was
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retardi ng aggregati on o e 1 n vi
chromophores, aclacinomysins, actinomycin, authramycin, azaserine, bleomycins,

20  cactinomycin, carabicin, carminomycin, carzinophilin, chromomycinis, dactinomycin,
detorubicin, 6-diazo-5-oxo-L-norleucine, ADRIAMY CIN® doxorubicin (including
morpholino-doxorubicin, cyanomorpholino-doxorubicin, 2-pyrrolino-doxorubicin,
liposomal doxorubicin, and deoxydoxorubicin), esorubicin, marcellomycin, mitomycins
such as mitomycin C, mycophenolic acid, nogalamycin, olivomycins, peplomycin,

25  potfiromycin, puromycin, quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin,
ubenimex, zinostatin, and zorubicin; folic acid analogues such as denopterin, pteropterin,
and trimetrexate; purine analogs such as fludarabine, 6-mercaptopurine, thiamiprine, and
thioguanine; pyrimidine analogs such as ancitabine, azacitidine, 6-azauridine, carmofur,
cytarabine, dideoxyuridine, doxifluridine, enocitabine, and floxuridine; androgens such as

30  calusterone, dromostanolone propionate, epitiostanol, mepitiostane, and testolactone; anti-
adrenals such as aminoglutethimide, mitotane, and trilostane; folic acid replenisher such as
folinic acid (leucovorin); aceglatone; anti-folate anti-neoplastic agents such as ALIMTA®,
LY231514 pemetrexed, dihydrofolate reductase inhibitors such as methotrexate, anti-

metabolites such as 5-fluorouracil (5-FU) and its prodrugs such as UFT, S-1 and
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Surfactant + 2H7 % Protein Rel eased (T=48 hrs) HLB Fl occul ati on inside
dialysis bag 2H7 Original (control) 31 N A Yes 10% Pol oxanmer 15 >28 Yes
0. 2% Pol ysorbaws780 59 15 Yes 0. 05% Span 20 24 8.6 Yes PCT/US2009/064610

10

15

20

25

30

capecitabine, and thymidylate synthase inhibitors and glycinamide ribonucleotide
formyltransferase inhibitors such as raltitrexed (TOMUDEX™, TDX); inhibitors of
dihydropyrimidine dehydrogenase such as eniluracil; aldophosphamide glycoside;
aminolevulinic acid; amsacrine; bestrabucil; bisantrene; edatraxate; defofamine;
demecolcine; diaziquone; elfornithine; elliptinium acetate; an epothilone; etoglucid,;
gallium nitrate; hydroxyurea; lentinan; lonidainine; maytansinoids such as maytansine and
ansamitocins; mitoguazone; mitoxantrone; mopidanmol; nitraerine; pentostatin; phenamet;
pirarubicin; losoxantrone; 2-ethylhydrazide; procarbazine; PSK® 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"); cyclophosphamide; thiotepa; taxoids and taxanes, e.g.,
TAXOL® paclitaxel (Bristol-Myers Squibb Oncology, Princeton, N.J.), ABRAXANE™
Cremophor-free, albumin-engineered nanoparticle formulation of paclitaxel (American
Pharmaceutical Partners, Schaumberg, Illinois), and TAXOTERE® doxetaxel (Rhone-
Poulenc Rorer, Antony, France); chloranbucil; gemcitabine (GEMZAR®); 6-thioguanine;
mercaptopurine; platinum; platinum analogs or platinum-based analogs such as cisplatin,
oxaliplatin and carboplatin; vinblastine (VELBAN®); etoposide (VP-16); ifosfamide;
mitoxantrone; vincristine (ONCOVIN®); vinca alkaloid; vinorelbine (NAVELBINE®);
novantrone; edatrexate; daunomycin; aminopterin; xeloda; ibandronate; topoisomerase
inhibitor RFS 2000; difluorometlhylornithine (DMFO); retinoids such as retinoic acid;
pharmaceutically acceptable salts, acids or derivatives of any of the above; as well as
combinations of two or more of the above such as CHOP, an abbreviation for a combined
therapy of cyclophosphamide, doxorubicin, vincristine, and prednisolone, and FOLFOX,
an abbreviation for a treatment regimen with oxaliplatin (ELOXATIN™) combined with
5-FU and leucovorin.

Also included in this definition are anti-hormonal agents that act to regulate or
inhibit hormone action on tumors such as anti-estrogens and selective estrogen receptor
modulators (SERMs), including, for example, tamoxifen (including NOLVADEX®
tamoxifen), raloxifene, droloxifene, 4-hydroxytamoxifen, trioxifene, keoxifene,
LY117018, onapristone, and FARESTON® toremifene; aromatase inhibitors that inhibit
the enzyme aromatase, which regulates estrogen production in the adrenal glands, such as,

for example, 4(5)-imidazoles, aminoglutethimide, MEGASE® megestrol acetate,
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0.02% Span 20 24 8.6 Yes 0.05% Span 80 33 4.3 Yes 0.02% Span 80 33 4.3 Yes
rhuMAb CDlla (control) 100 VA No 15 The i npact of addi ng dextran
(pol ysacowerzota)s710PEG 4000 (pol yner), arginine (am no a®cu)uSand/ocmna

cycl odextrin on retardi ng aggregation and floccul ati on was al so assessed

S EE TS TR R BRI AR IV Y
2010/ 057 10¢8%e1d, WRZ ARINADANED aﬂ-af'@gbfolé and anti-androgens such as flutamide,
nilutamide, bicalutamide, leuprolide, and goserelin; as well as troxacitabine (a 1,3-
dioxolane nucleoside cytosine analog); antisense oligonucleotides, particularly those that
5  inhibit expression of genes in signaling pathways implicated in abherant cell proliferation,
such as, for example, PKC-alpha, Raf, H-Ras, and epidermal growth factor receptor (EGF-
R); vaccines such as gene therapy vaccines, for example, ALLOVECTIN® vaccine,
LEUVECTIN® vaccine, and VAXID® vaccine; PROLEUKIN® rIL-2;
LURTOTECAN® topoisomerase 1 inhibitor; ABARELIX® rmRH; and pharmaceutically
10 acceptable salts, acids or derivatives of any of the above.
Additionally, the hu2H7 antibodies and functional fragments thereof can be used to treat a
CD20 expressing B cell neoplasm (e.g, NHL) in conjunction with an anti-tumor
angiogenesis agent such as a Vascular Endothelial Growth Factor (VEGF) antagonist. An
"anti-angiogenesis agent” or “angiogenesis inhibitor” refers to a small molecular weight
15 substance, a polynucleotide, a polypeptide, an isolated protein, a recombinant protein, an
antibody, or conjugates or fusion proteins thereof, that inhibits angiogenesis,
vasculogenesis, or undesirable vascular permeability, either directly or indirectly. For
example, an anti-angiogenesis agent is an antibody or other antagonist to an angiogenic
agent as defined above, e.g., antibodies to VEGF, antibodies to VEGF receptors, small
20 molecules that block VEGF receptor signaling (e.g., PTK787/2K2284, SU6668). A
“VEGF antagonist” refers to a molecule capable of neutralizing, blocking, inhibiting,
abrogating, reducing or interfering with VEGF activities including its binding to one or
more VEGF receptors. In one embodiment, a patient suffering from such a B cell
neoplasm is treated with 2H7.v511 or 2H7.v114 in conjuction with Avastin®
25  (bevacizumab; Genentech). The anti-VEGF antibody “bevacizumab (BV)”, also known as
“rhuMAb VEGF” or “Avastin®”, is a recombinant humanized anti-VEGF monoclonal
antibody generated according to Presta et al. Cancer Res. 57:4593-4599 (1997).
The hu2H7 antibodies and functional fragments thereof are useful in a method of
treating a CD20 expressing B cell neoplasm in conjunction with a member of the TNF
30  family of cytokines such as Apo-2 ligand (Apo2L ) also referred to as TRAIL. The full
length native sequence human Apo-2 ligand is a 281 amino acid long, Type 11
transmembrane protein of the tumor necrosis factor family of cytokines. Soluble forms of
the Apo-2 ligand, such as those comprising an extracellular domain (ECD) or portions

thereof, have been found to have various activities, including apoptotic activity in
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Test Material+ 2H7 (:)/0 Protein Released (T=48 hrs) Floccul ation inside
dialysis bag 2H7 Original (Control) 58 No PBS turbid 10% 70 KD Dextran 47
No PBS t uwbi2d10139402, 0O00KD Dextran 38 Yes (1/2) PBS tur biPdTrusatdNo646DL 1a
(control) 89 No Table 6 Test Material + 2H7 % Protein Rel eased (T=48 hrs)
Floceulat o i lS S8cer cells. Apo2L/TRAIL (described in WO 97/01633 and WO 97/25428)
is a soluble human protein which is a fragment of the ECD, comprising amino acid 114-
281 of the full length Apo-2L protein.
In treating the autoimmune diseases or autoimmune related conditions described
5  above, the patient can be treated with one or more hu2H7 antibodies, in conjunction with a
second therapeutic agent, such as an immunosuppressive agent, such as in a multi drug
regimen. The hu2H7 antibody can be administered concurrently, sequentially or
alternating with the immunosuppressive agent or upon non-responsiveness with other
therapy. The immunosuppressive agent can be administered at the same or lesser dosages

10 than as set forth in the art. The preferred adjunct immunosuppressive agent will depend
on many factors, including the type of disorder being treated as well as the patient's
history.

“Immunosuppressive agent” as used herein for adjunct therapy refers to substances
that act to suppress or mask the immune system of a patient. Such agents would include

15  substances that suppress cytokine production, down regulate or suppress self-antigen
expression, or mask the MHC antigens. Examples of such agents include steroids such as
glucocorticosteroids, e.g., prednisone, methylprednisolone, and dexamethasone; 2-amino-
6-aryl-5-substituted pyrimidines (see U.S. Pat. No. 4,665,077), azathioprine (or
cyclophosphamide, if there is an adverse reaction to azathioprine); bromocryptine;

20  glutaraldehyde (which masks the MHC antigens, as described in U.S. Pat. No. 4,120,649);
anti-idiotypic antibodies for MHC antigens and MHC fragments; cyclosporin A; cytokine
or cytokine receptor antagonists including anti-interferon-vy, -f3, or -« antibodies; anti-
tumor necrosis factor-o antibodies; anti-tumor necrosis factor-p antibodies; anti-
interleukin-2 antibodies and anti-IL-2 receptor antibodies; anti-L3T4 antibodies;

25  heterologous anti-lymphocyte globulin; pan-T antibodies, preferably anti-CD3 or anti-
CD4/CD4a antibodies; soluble peptide containing a LFA-3 binding domain (WO
90/08187 published 7/26/90); streptokinase; TGF-p; streptodornase; RNA or DNA from
the host; FK506; RS-61443; deoxyspergualin; rapamycin; T-cell receptor (U.S. Pat. No.
5,114,721); T-cell receptor fragments (Offner et al., Science 251:430-432 (1991); WO

30 90/11294; and WO 91/01133); and T cell receptor antibodies (EP 340,109) such as
T10B9.

For the treatment of rheumatoid arthritis, the patient can be treated with a CD20

binding antibody of the invention in conjunction with any one or more of the following
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drugs: DMARDS (disease-modifying anti-rheumatic drugs (e.g., methotrexate), NSAI or
NSAID (non-steroidal anti-inflammatory drugs), immunosuppressants (e.g., azathioprine;
mycophenolate mofetil (CellCept®; Roche)), analgesics, glucocorticosteroids,
cyclophosphamide, HUMIRA™ (adalimumab; Abbott Laboratories), ARAVA®
(leflunomide), REMICADE® (infliximab; Centocor Inc., of Malvern, Pa), ENBREL®
(etanercept; Immunex, WA), ACTEMRA® (tocilizumab; Roche, Switzerland), COX-2
inhibitors. DMARDs commonly used in RA are hydroxycloroquine, sulfasalazine,
methotrexate, leflunomide, etanercept, infliximab, azathioprine, D-penicillamine, Gold
(oral), Gold (intramuscular), minocycline, cyclosporine, Staphylococcal protein A
immunoadsorption.

Adalimumab is a human monoclonal antibody that binds to TNF«. Infliximab is a
chimeric mouse-human monoclonal antibody that binds to TNFe. It is an immune-
suppressing drug prescribed to treat RA and Crohn's disease. Infliximab has been linked
to a fatal reactions such as heart failure and infections including tuberculosis as well as
demyelination resulting in MS. Actemra (tocilizumab) is a humanized anti-human
interleukin-6 (IL-6) receptor.

Etanercept is an “immunoadhesin” fusion protein consisting of the extracellular
ligand binding portion of the human 75 kD (p75) tumor necrosis factor receptor (TNFR)
linked to the Fc portion of a human IgG1. Etanercept (ENBREL®) is an injectable drug
approved in the US for therapy of active RA. Etanercept binds to TNFa and serves to
remove most TNFa from joints and blood, thereby preventing TNFa from promoting
inflammation and other symptoms of rheumatoid arthritis. The drug has been associated
with negative side effects including serious infections and sepsis, nervous system
disorders such as multiple sclerosis (MS). See, e.g., www.remicade-
infliximab.com/pages/enbrel embrel.html

For conventional treatment of RA, see, ¢.g., “Guidelines for the management of
rheumatoid arthritis” Arthritis & Rheumatism 46(2): 328-346 (February, 2002). In a
specific embodiment, the RA patient is treated with a hu2H7 CD20 antibody of the
invention in conjunction with methotrexate (MTX). An exemplary dosage of MTX is
about 7.5-25 mg/kg/wk. MTX can be administered orally and subcutaneously.

In one example, patients also receive concomitant MTX (10-25 mg/week per oral
(p.o.) or parenteral), together with a corticosteroid regimen consisting of

methylprednisolone 100 mg i.v. 30 minutes prior to infusions of the CD20 antibody and
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5Table 7 Test Mterial+ 2H7 % Protein Rel eased (T=48 hrs) Floccul ation

I nside dialysis bag 2H7 Original (Control) 13 Yes 5% Gamma Cycl odextrin 20
Yes 10% Gaoreaio@pecioodextrin 2 Yes rhuMAb CDlla (contr ol ) PZé/useooomssnpl e 5
Ef fect of cyclodextrins on aurmation of 2H7 The effect of
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Day 16. Patients may also receive folate (5 mg/week) given as either a single dose or as
divided daily doses. Patients optionally continue to receive any background corticosteroid
(10mg/d prednisone or equivalent) throughout the treatment period.

5 For the treatment of ankylosing spondylitis, psoriatic arthritis and Crohn's disease,
the patient can be treated with a CD20 binding antibody of the invention in conjunction
with, for example, Remicade® (infliximab; from Centocor Inc., of Malvern, Pa.),
ENBREL (etanercept; Immunex, WA).

Treatments for SLE include combination of the CD20 antibody with high-dose

10 corticosteroids and/or cyclophosphamide (HDCC). Patients suffering from SLE, AAV
and NMO can be treated with a 2H7 antibody of the invention in combination with any of
the following: corticosteroids, NSAIDs, analgesics, COX-2 inhibitors,
glucocorticosteriods, conventional DMARDS (e.g. methotexate, sulphasalazine,
hydroxychloroquine, leflunomide), biologic DMARDs such as anti-Blys (e.g.,

15  belimumab), anti-IL6R e.g., tocilizumab; CTLA4-Ig (abatacept), (anti-CD22
e.g., epratuzumab), immunosuppressants (e.g., azathioprine; mycophenolate mofetil
(CellCept®; Roche)), and cytotoxic agents (e.g., cyclophosphamide).

For the treatment of psoriasis, patients can be administered a humanized 2H7
antibody in conjunction with topical treatments, such as topical steroids, anthralin,

20  calcipotriene, clobetasol, and tazarotene, or with methotrexate, retinoids, cyclosporine,
PUVA and UVB therapies. In one embodiment, the psoriasis patient is treated with a
humanized 2H7 antibody sequentially or concurrently with cyclosporine.

To minimize toxicity, the traditional systemic therapies can be administered in
rotational, sequential, combinatorial, or intermittent treatment regimens, or lower dosage

25  combination regimens with the hu2H7 CD20 binding antibody compositions at the present

dosages.

Articles of Manufacture and Kits
Another embodiment of the invention is an article of manufacture comprising a
30 formulation of the invention useful for the treatment of autoimmune diseases and related
conditions and CD20 positive cancers such as non-Hodgkin’s lymphoma. The article of
manufacture comprises a container and a label or package insert on or associated with the
container. Suitable containers include, for example, bottles, vials, syringes, etc. The

containers may be formed from a variety of materials such as glass or plastic. At least
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2010/95 7 T somedAmBles10 Exanple 6 Effect of cycl odextrins on
inflammation in the in vivo rat sub s nodel The anti body
formul ati ons contai ni ng HP- Gamma ang&é@éﬂ?&]a cycl odextrins that showed
significant i nprovenehitialrSubcetancows Feonglatidn éer vterMal AHAT tested in the in

vivo rat 5 subgcut aneous nmndel . The goagl of thi r S tq determne if
Gl i nati ng- & HoGgPBHRREN sbcsbpednermiiian o st Hsipld Srodr ETusRAv | ons
woul d trapstE HP THed@ehuRAoh Bomprises 150 mg/ml 2H7, 30 mM sodium acetate; 7%

25  trehalose dihydrate; 0.03% Polysorbate 20, at pH 5.3. This formulation is stable long term

in the final vial storage under the recommended conditions. Administration of this
material by subcutaneous injections in cynomolugus monkeys resulted in severe
inflammation at the injection site and low bioavailability (=30%). Mild to moderate
macrophage infiltrate in the subcutancous layer was observed in these animals. The cause
30  ofthe irritation was attributed to foreign body material (i.e., 2H7 test material). Testing of
this formulation under conditions that simulated what the product was exposed to at the
injection site confirmed that the protein was significantly aggregated under physiological

conditions (Figure 1) corroborating the inflammation results observed in cynomologus
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I nflammation at the injection site. The success criteria for the aninal
nodel were: (1) conparable low inflanmmation in the test formulation

rel ati ve wo 20tve0srivaMAb CD1 1 a study control, and (2) neCgrsnevossi@t the
injection site. 10A sunmmary of the histo-pathology results for the HP-Beta

cycl odextrin forpulation resente in Tabl e 8. e ne ve control,
rhuMab CBIAHEYEn @&eﬂﬁea&’ @HB%H%{ & SRRSISHR ﬁiﬁ%ﬁ%ﬁg %ﬁﬁe@n gi nal 150
o/ ML 2H7g, 6 Qi et 36 b QR SRS used as the positive control and resulted in
noderate to severe 2-3+) inflammation at the injection site. The addition
of HP-Beta cycl odextrin significantly reduced inflanmation at 15t he

I njection site. The optinal concent ratﬁ' on af 215 or 30% HP-beta cycl odextrin
with 100 ng/nL 2H7 significantly redu i nflammation at the injection
site ts0 N ik Idlvsil MtRAB fordedtii HONGRTMEAE progatidnChiRiE®thé physiglssict ed in
a reduction in the increased I nflTammtion observed wth higher 2H7 protein
concentrations. The additieandifiomspisupcutanepusiinjeptient ri n t o hi gher
concentrations H I served
i nfl ammati on fj?lgm ‘%rgéer i;?s@s Igg{hgletv)weargezfe;&%@)tg lte%?ﬂl% ﬂﬁig fj&%re%%}wfi&?

Lower con@edsdurcaleoraggfegattdﬁ%lbﬁiteﬁthe)phmdlegtcrdondﬁlﬁ% émﬂuﬂ.tﬁ?@:i ddiridgnot have the
sane effect. Table 8 [Fornulation Aninal. H stology Score Coments 150 ng/ nlL
rhuMAb Crstbentanceys injecsionq A mpegified BBgrsohugion |(tth|351“el%ase medium”) was developed

10 for this model to simulate the interstitial fluid. This in vitro system was used to evaluate

the effect of sugars, polymers, surfactants, and amino acids in retarding 2H7 aggregation.
Candidate formulations that showed improved product release in vitro were then tested in
vivo (rat subcutaneous model; see Example 3) to determine if this improvement
corresponded to decreased inflammation in vivo.

15 The set-up of the in vitro dialysis model is shown in Figure 2. 250 ml glass jars
were filled with 220 ml release medium (167mM Sodium, 140mM Chloride, 17mM
Phosphate, 4mM Potassium) at 37°C. 6 cm lengths of dialysis tubing (Spectra Por 1
Million Molecular Weight Cut Off (MWCO) PVDF Dialysis tubing 12 mm diameter)
were soaked in purified water. One end of the dialysis tubing was clamped, and the tubing

20  was filled with approximately 1 ml of test sample (2H7 with test excipient). Excess air
was removed, and the opposite end of the tubing was clamped to the seal of the jar. The
filled bag was added to the 250 mL glass jar containing the release medium, and the jar
was placed at 37°C with constant stirring. 500 ul samples of the release medium were
removed after 2.5, 6, 12, 24, 33 and 48 hours. The turbidity of the samples and the

25  amount of protein present in the release medium were measured by UV photometric scan.
In addition, the release medium and the solution inside the dialysis tubing were visually
inspected for precipitation.

A test excipient was considered to be acceptable in the in vitro aggregations study
if:

30 e The cumulative release of 2H7 with the test excipient was greater than the

negative control (original 2H7 formulation-150 mg/ml 2H7, 30 mM
Sodium acetate; 7% trehalose Dihydrate; 0.03% Polysorbate 20, at pH 5.3)

indicating improved 2H7 characteristics.
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e The positive control (thuMADb anti-CD11a, also known as Raptiva'™, a
humanized anti-CD11a antibody administered subcutaneously) showed no
precipitation and greater release than the negative control.

e The precipitation of 2H7 was reduced or eliminated.

e The turbidity of the release medium was reduced.

Candidates that met the acceptance criteria were then tested in the in vivo rat model
to determine if retarding aggregation in vitro correlated to decreased inflammation in vivo.

In Vitro Results:

The typical release profile of the study controls in the in vitro dialysis method is
shown in Figure 3. The controls for this model were chosen to bracket release of a protein
that did not readily aggregate (rhuMADb CD11a) and a release of protein that typically
aggregated (original 2H7) under physiologic conditions. The area between the two release
curves measures the relative ability of test excipients to retard aggregation relative to the
controls.

The cumulative release of the original 2H7 formulation is low (< 30%). Increased
turbidity of the release medium was observed as 2H7 was released from the dialysis bag
into the release medium, indicating that the material was aggregating in that environment.
Extensive flocculation inside the dialysis bag was observed within 24 hours and
corresponded to a dramatic decrease in 2H7 concentration from 150 mg/mL at the start of
the study to 4 to 5 mg/mL by the end of the 48-hour study. All of these observations
indicate that 2H7 readily aggregates under physiologic conditions. This behavior is not
seen when the 2H7 original formulation is stored in a glass vial at 37°C.

In contrast, huMAb CD11a is quickly released from the dialysis bag into the
relase medium. The release medium remained clear throughout the study and no
flocculation was observed inside the dialysis bag, indicating that thuMAb CD11a does not
aggregate under physiologic conditions and is relevant as a control for this model. Table 3
summarizes the percentage protein released, release medium turbidity and presence of

flocculation.

55

100



1+ 150 nmg/nL 2H7 + 5% HP- 1 3+ Focally extensive Beta 2 2-3+ inflammtion
with 2-3+ WD 2010/ 057107PCT/ US2009/ 064610 3 necrosis 150 ng/nL 2H7 +

15% HP- .weo Q0050072+ Focal |y extensive PCT/US2009/064610
Table 3
Control Time % Cumulative Turbidity of Flocculation
(hours) | Protein Released Release inside dialysis
Medium bag
OD 350 nm
rhuMAb CD11a 0 0 0.001 No
438 83 0.03 No
2H7 Original 0 0 0.02 No
48 28 0.37 Yes
Example 3
5 In vivo rat subcutaneous model for testing macromolecule aggregation

The rat subcutancous model is a relevant model based on the similarity in character
of the subcutancous inflammation. The inflammatory response of rats receiving the
original 2H7 formulation was consistent with the inflammatory response observed in the
cynomologus monkeys (see Example 1). Immuno-histochemistry staining for human

10 immunoglobulin was positive in sections of rat skin injected with 2H7, indicating the
presence or persistence of the antibody in the areas of inflammation which supports the
theory that precipitation of the test article caused inflammation at the injection site.

The in vivo rat screening assay was carried out as follows:

Each test or control formulation (0.25 ml) was administered subcutancously. The

15 animals were necropsied at 72 hours post dose. Skin sections at the injection sites were
transected and fixed in formalin, and the effect of the test excipient on lowering
inflammation was determined by histology. An inflammation score was assigned to the
histology sections as follows:

+/-: minimum/slight inflammation
20 1: mild inflammation

2: moderate

3: severe

The presence of granuloma was determined by pathology. Tissue from the
injection site was sectioned, stained and viewed under a light microscope for the presence

25  or absence of granuloma.

The acceptance criteria for the in vivo rat model were: (1) comparable
inflammation to thuMAb CD11a (negative control), and (2) absence of granuloma at

injection site.
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Example 4
Ability of surfactants and other additives to decrease aggregation of 2H7

Surfactants are commonly used to retard aggregation of macromolecules. The

ability of surfactants to decrease aggregation and flocculation of 2H7 was evaluated using

5  the in vitro model described in Example 2. The surfactants tested cover a range of
hydrophilic-lipophilic balances (HLB). The addition of polysorbate 20, poloxamer and
Span 20 and 80 surfactants did not significantly improve 2H7 release relative to the
original 2H7 formulation. A modest improvement in 2H7 release in vitro was observed
with polysorbate 80, but no significant improvement in 2H7 release was observed with

10 any of the other surfactants tested (see Table 4). Flocculation inside the dialysis bag,

however, was observed in all cases (Table 4). Thus surfactants, although traditionally
used to reduce protein aggregation, were shown not be effective in retarding aggregation

of 2H7 in the in vitro model.

Table 4
Surfactant + 2H7 % Protein Released (T=48 HLB Flocculation
hrs) inside dialysis

bag

2H7 Original 31 N/A Yes
(control)

10% Poloxamer 15 >28 Yes

0.2% Polysorbate 80 59 15 Yes

0.05% Span 20 24 8.6 Yes

0.02% Span 20 24 8.6 Yes

0.05% Span 80 33 4.3 Yes

0.02% Span 80 33 4.3 Yes

rhuMAb CD11a 100 N/A No
(control)

15
The impact of adding dextran (polysaccharide), PEG 4000 (polymer), arginine
(amino acid) and Gamma cyclodextrin on retarding aggregation and flocculation was also
assessed and results are summarized in Tables 5 through 7. No significant improvement

was observed with any of these additives.
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2 1-2+ inflammation 3 1+ (animals 2 and 3) 150 ng/nL 2H7 original 1 2-3+
Focally extensive formulation 2 2-3+ inflammtion with 3 2-3+ necrosis

| nf | ammatworzogy@diong scores: VWAL = within normal |imtsPETAIS2009/064610
m nimal /slight 51+ = mld 2+ = noderate
Table 5
Test Material+ 2H7 % Protein Released (T=48 Flocculation inside
hrs) dialysis bag
2H7 Original (Control) 58 No PBS turbid
10% 70 KD Dextran 47 No PBS turbid
10% 2,000KD Dextran 38 Yes (1/2) PBS turbid
rhuMAb CD11a (control) 89 No
Table 6
Test Material+ 2H7 % Protein Released (T=48 Flocculation inside
hrs) dialysis bag
2H7 Original (Control) 22 Yes
200 mM Arginine 35 Yes (1/2)
Glutamate
100 mM Arginine 36 Yes
Succinate
100 mM Arginine 25 Yes
Succinate and 10% HP
Gamma
10% PEG 4000 28 Yes
rhuMAb CD11a (control) 61 No
5 Table 7
Test Material+ 2H7 % Protein Released Flocculation inside
(T=48 hrs) dialysis bag
2H7 Original (Control) 13 Yes
5% Gamma Cyclodextrin 20 Yes
10% Gamma 2 Yes
Cyclodextrin
rhuMAb CD11a (control) 76 No
Example S

Effect of cyclodextrins on aggregation of 2H7

The effect of cyclodextrins on aggregation of 2H7 in the in vitro model was tested.

10 The materials used were:

e Sulfo-butyl Ether Beta Cyclodextrin, Sodium salt, Cydex, Inc., Captisol Research
Grade
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3+ = severe The hi sto-pathol ogy results for the HP-Ganma cycl odextrin
formul ations are summari zed in Table 9. A reduction in inflammation from
noder at e WO 208vsr®7(2-3+) to 10 mld to noderate (< 2+) paadiSomomsdsed when
10% HP- Gamma cycl odextrin was added to 2H7. No significant inflammation
response was observed with the HP-Gmma vehi cl e. Tabqoi 9 Fornul ation

Ani mal  Hi st 81 d&yirseareryteamett Syt xiy). Ayclodenng Teéil ogiespevelopment,.
Fol i cular folfh} tirgpnd Pharmat0@idiBGHde2H? + 10% HP- 1
e Hydroxypropyl-beta Cyclodextrin, Cyclodextrin Technologies Development, Inc.,
Trappsol Pharmaceutical Grade
5 Initial studies were conducted with 2% to 9% sulfo-butyl ether (SBE) and 5% to
20% hydroxy propyl gamma (HP-Gamma) cyclodextrins. Both the addition of SBE
(Figure 4) and HP-Gamma (Figure 5) cyclodextrins significantly improved the in vitro
release of 100 mg/mL 2H7 relative to the original 2H7 formulation control (Figure 3,
Table 3). Less flocculation was observed in the dialysis bag with the SBE formulations

10 but the solution outside the bag became increasingly opalescent as the protein was released
into the media. The HP-Gamma formulations were more effective in reducing
aggregation. There was only a small amount of flocculation inside the dialysis bag and the
solution outside of the bag remained clear throughout the study. Overall, the addition of
cyclodextrins helped inhibit aggregation of 2H7 under physiologic conditions.

15 Based upon these promising results, hydroxy propyl beta (HP-Beta) cyclodextrin
was evaluated in the in vitro dialysis model to determine the impact of different
substitution groups on the aggregation behavior of 2H7. A concentration range of 5% to
20% HP-Beta cyclodextrin was evaluated (Figure 6). The percentage of protein released
was improved relative to the original 2H7 formulation but was less than that of the

20  thuMAD CD11a control. The release media became opalescent as the protein was released
into it and flocculation appeared inside the dialysis bag after 24 hours incubation at 37°C.
The addition of HP-Beta cyclodextrin was effective in reducing the aggregation of 2H7
but appeared qualitatively less effective than HP-Gamma cyclodextrin (Figure 5).

The combination of HP-Gamma cyclodextrin and arginine succinate was evaluated

25  to determine if there was an additive effect in reducing aggregation of 2H7. Four different
ratios of arginine succinate to HP-Gamma cyclodextrin were tested with 100 mg/mL 2H7
(Figure 7). An improvement in 2H7 release was observed in all test groups relative to the
original 2H7 formulation control. The 100 mM arginine succinate/10% HP-Gamma
cyclodextrin and 50 mM arginine succinate/15% HP-Gamma cyclodextrin formulations

30  had the lowest turbidity after release into the media and less flocculation inside the

dialysis bag relative to the original 2H7 formulation control.
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Example 6

Effect of cyclodextrins on inflammation in the in vivo rat subcutaneous model

The antibody formulations containing HP-Gamma and HP-Beta cyclodextrins that
showed significant improvement in the in vitro studies were then tested in the in vivo rat
5  subcutancous model. The goal of this work was to determine if eliminating the
aggregation of 2H7 under in vitro physiologic conditions would translate to reduction in
inflammation at the injection site. The success criteria for the animal model were: (1)
comparable low inflammation in the test formulation relative to the thuMAb CD11a study
control, and (2) no granuloma at the injection site.

10 A summary of the histo-pathology results for the HP-Beta cyclodextrin
formulations is presented in Table 8. The negative control, thuMAb CD11a, induced
minimal subcutaneous inflammation. The original 150 mg/mL 2H7 formulation was used
as the positive control and resulted in moderate to severe (2-3+) inflammation at the
injection site. The addition of HP-Beta cyclodextrin significantly reduced inflammation at

15  the injection site. The optimal concentration of 15 or 30% HP-beta cyclodextrin with 100
mg/mL 2H7 significantly reduced the inflammation at the injection site to mild (1+).
Increasing the concentration of cyclodextrin resulted in a reduction in the increased
inflammation observed with higher 2H7 protein concentrations. The addition of 30% HP-
beta cyclodextrin to higher concentrations of 2H7 (150 mg/mL) 2H7 significantly reduced

20  the observed inflammation from moderate to severe (2-3+) to mild inflammation (1+).

Lower concentrations of HP-beta cyclodextrin (5% and 15%) did not have the same effect.

Table 8
Formulation Animal Histology Comments
Score
150 mg/mL rhuMAb CD11a 1 +/-
2 +/- Follicular follitis
3 +/-
100 mg/mL 2H7 + 15% HP- 1 1+
Beta 2 1+ No comments
3 +/-
100 mg/mL 2H7 + 30% HP- 1 1+ Focally extensive
Beta 2 1+ inflammation
3 1+
150 mg/mL 2H7 + 5% HP- 1 3+ Focally extensive
Beta 2 2-3+ inflammation with
2-3+
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2+ No comments Gamma 2 1-2+ 3 2+ 150 ng/nL 2H7 + 10% HP- 1 2+ Focally

extensive WO 2010/ 057107PCT/ US2009/ 064610 Ganmma 2 3 1-2+ 2+ inflammati on
10% HP- GaworoMalsinle .. - CQJ CO PCT/US2009/064610
3 necrosis
150 mg/mL 2H7 + 15% HP- 1 2+ Focally extensive
Beta 2 2-3+ inflammation with
3 2+ neutrophilic
degeneration
150 mg/mL 2H7 + 30% HP- 1 1+ Focally extensive
Beta 2 1+ inflammation
3 1+
30% HP-Beta Vehicle 1 +/- Focally extensive
2 1-2+ inflammation
3 1+ (animals 2 and 3)
150 mg/mL 2H7 original 1 2-3+ Focally extensive
formulation 2 2-3+ inflammation with
3 2-3+ necrosis

Inflammation grading scores:

WNL = within normal limits
+/- = minimal/slight

5 1+ =mild
2+ = moderate
3+ = severe

10

The histo-pathology results for the HP-Gamma cyclodextrin formulations are

summarized in Table 9. A reduction in inflammation from moderate to severe (2-3+) to

mild to moderate (< 2+) was observed when 10% HP-Gamma cyclodextrin was added to

2H7. No significant inflammation response was observed with the HP-Gamma vehicle.

Table 9
Formulation Animal Histology Comments
Score
150 mg/mL rhuMAb CD11a 1 +/-
2 +/- Follicular follitis
3 +/-
100 mg/mL 2H7 + 10% HP- 1 1-2+ No comments
Gamma 2 +-
3 2+
100 mg/mL 2H7 + 10% HP- 4 1-2+ Focally extensive
Gamma 5 1+ inflammation
6 1+
125 mg/mL 2H7 + 10% HP- 1 2+ No comments
Gamma 2 1-2+
3 2+
150 mg/mL 2H7 + 10% HP- 1 2+ Focally extensive
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1+ Focal |y extensive +/ - inflammation; +/ - Perivascul ar inflammation
10% HP- Ganma Vehicle 4 WNL No comments 5 i-/- 6 WNL 150 ng/ nlL 2H7

ori gi nal WO 2010/057107 PCT/US2009/064610
Gamma 2 1-2+ inflammation
3 2+
10% HP-Gamma Vehicle 1 1+ Focally extensive
2 +/- inflammation;
3 +/- Perivascular
inflammation
10% HP-Gamma Vehicle 4 WNL No comments
5 +/-
6 WNL
150 mg/mL 2H7 original 1 2-3+ Focally extensive
formulation 2 2-3+ inflammation with
3 2-3+ necrosis
Inflammation grading scores:
WNL = Within normal limits
+/- = minimal/slight
5 1+ =mild
2+ = moderate
3+ = severe
Conclusions:
10 In summary, the addition of sulfo-butyl ether (SBE), hydroxy propyl beta (HP-

Beta) and hydroxy propyl gamma (HP-Gamma) cyclodextrins was effective in
significantly reducing aggregation of 2H7 and reducing flocculation of 2H7 under
physiologic conditions. The results with cyclodextrin and 2H7 were unexpected based on
the historical use of cyclodextrin and hence illustrate the novelty and innovative step of

15 the approach. Surfactants, traditionally used to reduce protein aggregation, were also
evaluated in our in vitro model but none were effective in retarding aggregation of 2H7.
Polymers (e.g., dextran) and amino acids (e.g., arginine) were also tested but also failed to
significantly reduce protein aggregation.

Reducing the aggregation of 2H7 in this environment ultimately resulted in

20  decreasing inflammation at the injection site of animals injected with 2H7. The
inflammation was reduced from severe (original 2H7) to mild to moderate for 2H7
formulations that included HP-Beta or HP-Gamma cyclodextrins. Reducing the ability of
the protein to aggregate under these conditions could potentially translate to increased
bioavailability. Last, we have successfully developed and demonstrated the utility of the

25  invitro dialysis model to measure the ability of an excipient to reduce protein aggregation.
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1 2-3+ Focally extensive fornulation 2 2-3+ inflammtion with 3 2-3+
necrosis Inflanmmation grading scores: WNL = Wthin normal limts +/- =

m ni mal / sWoghto/61H7= m | d 2+ = noderate 3+ = severe Con®CWAISOML/06400 N
sumary, the addition of sulfo-butyl ether (SBE), hydroxy propyl beta (HP-

Beta) and hydroxy propyl gamma (HP- cycl odextrins was effective in
significantly reduci ng aggregati on ggﬂg&&ﬂénd reduci ng floccul ati on of 2H7

under physi ol qgifercfQAQitbd Ftin thIR&phBSHioh SinWulihoGHUENRIBXSIhed icaidnswer e
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the protein to aggregate under these conditions could potentially translate
to increased bioavailability. Last, we have successfully devel oped and
denonst r aveadotms7wri ity of the 25in vitro dialysis nodeCTius2emassie t he
ability of an excipient to reduce protein aggregation. WO
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Current Protocols in Inmmunology (J. 25Coligan et al. eds. 1991);

| munoassay (E. P. Diamandis & T. K Christopoulos eds Academ c Press,

RS OO SRt S Nt M R N
| aborzt orty 20BN largif@b dudiatd g Har bor Laboratory, Cold Sprlng Har bor, New

Yor k, 1988; Antlbody Engi neering, ri edition (C. Borrebaeck, ed., Oxford
University Press, 301995); and the series Annual Review of |munology; the

series Advanceﬁ in "ﬂ‘l{mgﬁ%(ﬁgyﬂalmmlrén%ﬁ %ﬁa{lé‘l co aln 2% tgi 9‘VA‘S§Et hod to

mnimze inflarmmtion I'njection's aneous
adm ni st r@gtlodextaif. a nacronDIecuIe conpri sing addlng to a formulation 5
contai ning the macronol ecule 2% to 30% cycl odextrin.

25 8. The method of Claim 1 wherein the macromolecule is a protein.

9. The method of Claim 8 wherein the protein is an antibody.

10. The method of Claim 9 wherein the antibody is a therapeutic antibody.
30

11. The method of Claim 9 wherein the antibody is a diagnostic antibody.

12. The method of Claim 9 wherein the antibody is an anti-CD20 antibody.
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2. The nethod of Caim1l wherein the cyclodextrin is selected fromthe
group consisting of HP-Beta cycl odextrin, HP-Ganma cycl odextrin, and

SBE- cycl osiexbro/a3710103. The nmet hod of C ai m 2 wherei n t he PCorusaéoos4smo
contains 5% to 30% HP- Beta or HP-Ganma cycl odextrin. 4. The met hod of CI aim

3 wherein the for atio 50Wntao 0% Bet a cycl odextrin.
5. The et hod ot O Hicaogel é@ IR Hgﬂdyc%ﬂwm %a@%ﬂﬁx V%’G%t
HP- Gamma. £vig| @4d$X¢t, 1d, M or T as shown in T@le The net hod of O aim 5 wherein the

fornul ati on furthér comprises 50 mM 20 to 200 mM ar gi ni ne succi nate.
7. The net hod of Cla|m2 wherein the fornul ation contal ns 2% to 9% SBE

cyclodextrln e hod .Claiml1 .wherei. macr onol ecul e

o otein o T me NGB g andiets i TR e S e AR iy, 10,
The mat hcyé wncé:b@lém@frﬁ\ﬂﬂﬂhﬁ%ﬁbubfd@ns’l’d‘tiﬂgbﬂ@EQFDBIO hesapeutic antibody. 30
11. The method of Caim9 erein the antibody is a diagnostic antibody.

12. The nmethod of Caim9 wherein the antibody is an anti-CD20 anti body.

WO 2010/ 057107PCT/ l”ﬁ%otgé%?g g@églm 12.whe {ejiithe@rﬁ‘ab:g&%&%r%&s' &%:36} (%m %?aﬂmer ein

t he anti body corrprl Ses an vari an as shown

i n Tabl e vhriable domainldf. SE(h&D INiD:IlIQdd(ﬁfe Kdaay ohal2 vinkebl edémiihef SEQ IDDNY:2.
conprises an am no acid 5sequence selected fromthe group consisting of SEQ
I D NO 1-15. 15. The method of Caim 12 wherein the antibody

conprij,ses the g 9htTlfehﬁéftHod’@ftﬁﬂh%%{é?élHﬂféfaﬁﬁ% ﬁmﬁfﬁ} %{%qlgthhala@?avy

chai n vari abl e donmain D NO 2. 101e. T alm 12 wherein
the anti badyblednmalmdSSEQlﬁ)lN@Btandltlm heavachab b aiabdadomaiofof SEQ IDDNNG.3 and
t he heavy chain variable domain of SEQ ID NO 4. 17. The nethod of Claim 12
wherein the anti body conprises the |ight chain

17.  The method of Claim 12 wherein the antibody comprises the light chain
variable domain of SEQ ID NO:3 and the heavy chain variable domain of SEQ ID NO:5.
15
18.  The method of Claim 12 wherein the antibody comprises comprises the

full-length light chain of SEQ ID NO:6 and the full-length heavy chain of SEQ ID NO:7.

19.  The method of Claim 12 wherein the antibody comprises comprises the

20  full-length light chain of SEQ ID NO:6 and the full-length heavy chain of SEQ ID NO:15.

20.  The method of Claim 12 wherein the antibody comprises the full-length
light chain of SEQ ID NO:9 and the full-length heavy chain of SEQ ID NO:10.

25 21.  The method of Claim 12 wherein the antibody comprises the full-length
light chain of SEQ ID NO:9 and the full-length heavy chain of SEQ ID NO:11.

22.  The method of Claim 12 wherein the antibody comprises the full-length
light chain of SEQ ID NO:9 and the full-length heavy chain of SEQ ID NO:12.
30
23.  The method of Claim 12 wherein the antibody comprises the full-length
light chain of SEQ ID NO:9 and the full-length heavy chain of SEQ ID NO:13.
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vari abl e domain of SEQ ID NO 3 and the heavy chain variable domain of SEQ

ID NO 5. 15 18. The nmethod of Claim 12 wherein the anti body
conpri seswoanwiss®w3 the full-length |ight chain of SEQ PDTNS2@9ansie he
full-1ength heavy chain of SEQ ID NO 7. 19. The method of Caim

12 wherein the antijod 0 jses conpri.ses th O full-len | i ght chain
of SEQ 1D NG and TRANGN B €t AU Aot sepes e tupendt ©" %50
The methq h@Eha@hafS'fEéaDV}@@@dﬂath@ﬁllﬁﬁh%tlﬁ%yvf&{ﬁl{bmﬂﬁi(ﬁﬂm -length Iight
chai n of QID NO9 and the full-length heavy chain of SEQ ID NO 10

2521. The nethod of Cl aim 12 wherein the antibody conprises the full-length
| i ght chai n of, SEQ NO 9 and the full «l ength heavy, chain.of SEQ I D NO
) 22" e o PROEBH T wio b S RO A DAy e T es t he
ful I - Isengibibbdyg BEmBAGLH a@bintiedylaba MEARn@ftbut e d o llond @motondoeayml,ahai n of
SEQ I D NGO 12.3930 PHibY 23. The nethod of C a?gm 12 vmgzlrlﬁei n the anti body
conpr i ses% He39%alicycloderdtih | i ght chain of SEQ ID NO 9 and the full-1ength
heavy chain of SEQ ID NO 13. WD 2010/057107PCT/ US2009/ 064610 24.
The met hod of Claim 12 wherein the anti body conprises the full-length |ight
chai n of SEQ 128. NO. Bheafbthiilborf oif Clalre 0§ twhehddihe ogbladextah isS(Rctdd Neh tHied .

25. A pharnmaceutjcal formulation for subcutaneous adm nistration of an 5
ant i body, 2reghssisiipngobHP Bt pedgdesirng HoHemmacyelodpxtramgd SHE-1ong/ L to
200ngfym , . aRdeL%t 0 30% cycl odextrin. 26. The formulation of Claim
25 wherein the cyclodextrin is selected fromthe group consisting of

HP- Bet a cycl odextrin, HP-Ganma cycl odextrin, and SBE1Ocycl odextrin.

27. The formulation_ of Caim26 whergin the fornulation contains 5%to 30%
P bt e o FP i faratedit or T S ks BRr b R e 3000 o
the for MypE-N A RLIE: §JadRx3R% HP-Beta cycl odextrin. 29.The formul ation
of Caim27 wherein the fornulation contains 5%to 20% HP- Ganma

cycl odextrin. 20 30. The formulation of Caim29 wherein the

31, Tho o mul 81 onl BrTOCT RIS GREP &f AT T hard o RERR AT A 3044 o 006

25SBE- cy glipgeud dyiclbdextrin.

29. The formulation of Claim 27 wherein the formulation contains 5% to 20%
HP-Gamma cyclodextrin.
20
30. The formulation of Claim 29 wherein the formulation further comprises 50

mM to 200 mM arginine succinate.

31. The formulation of Claim 26 wherein the formulation contains 2% to 9%

25 SBE-cyclodextrin.

32.  The formulation of Claim 25 wherein the antibody is present at a

concentration range of 30 mg/ml to 150 mg/ml.

30 33.  The formulation of Claim 25 wherein the antibody is present at a

concentration range of 100 mg/ml to 150 mg/ml.

34.  The formulation of Claim 27 comprising a humanized 2H7 antibody at 100
mg/ml and 15% to 30% HP-Beta cyclodextrin.
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32. The formulation of Claim25 wherein the antibody is present at a
concentration range of 30 ng/m to 150 ng/m . 3033. The formulation of Claim
25 wher eiwotzhw/@ntorbody is present at a concentration raogasedoonesieg/ m to
150 mg/ m . 34 The formrul ation of Caim27 conprising a humani zed 2H7

anti body at nd 15% t o 30% HP- Bet.a cycl odextr|

2010/ 057107PCP %usz /Bagen of CIama T comrising fipgenishd éﬁ%f“\ﬁ)?ﬂyﬁwo

conpri si ng /ﬁﬂraﬁgrgo%z[@ﬁ_g)eﬁ?c}%mdlep@ﬁgy at 150 ng/ M and 30% HP- Bet a
cycl odextrin. The fornulation of Caim27 conprising a

humani zed 2H7 anti body at 150 5 ng/m and 10% HP- Garma cycl odextri n.

37. The fornnul t|o Cl aim 36 n the fornulatio er, c i ses
20 M Lo 200" i ar onte i SalR SR F6 Sabriung B MHRYED A o A 150
wher eisn trﬁg/nhqmmo%mzjdﬁ@mymmrﬁpnprl ses antibody variant A, B, C D,

F, G Hor |I as shown in Table 1. 39. The fornulation of C aim 37 further
conprising 30 nmM sodi um acetate; 5% trehal ose di hydrate; and 0.03%

Pol ysor bat e 2055H7 a’lﬁﬁ fggngula&én of Clalrn 4318 Wh-g ?n Ih%rfg%!uﬁa %&{%u%éerqe%@éf_sdmer ein

t he humani zed ises antl varian

or | as shewo 200 rﬂMtﬂr@inihe succinate. 41. The for mul ati on of Caim 27 wherein
the formul ation conprises humani zed 20 2H7 anti body variant A as shown in
Table 1 at a concentration range of 100 ng/m to 150 nmg/m, 15%to 30%

HP- Gay cycl OféeXt S foﬁﬁ'ﬂa@&l Wltaﬂn éiQQvlﬂ%Ml@ﬁQ'h'ﬁhﬁﬁlz%HQWrbﬁhﬁod 42. A

met hod of treating a CD20 positive B cell cancer, conprising adm nistering
to a patieentprisesanibodnearcandeB, &, DhEyGpdwt il easHopvrehflabtd Me anmount of a 25
humani zed 2H7 anti body of Table 1 in a pharmaceutical fornulation
conprising 2%to 30% cycl odextrin, wherein the cyclodextrin is sel ected

fromthe gr ougwonsrlfetfbﬂﬁumom@%{@WM&@I%&MII BPn{EpRuaYLLRESXT i N,
and SBE-cycl odextrin. . The nmethod of Claim42 wherein the

CD20 posiY%h wtehBossedihydratacand 4.63% PBBZBOrb@@IZIO rymibAGa or | eukeni a. 44,
The thod of Claim43 wherein the CD20 posi tive B cell cancer is selected
from Fhe group consi sting of non-Hodgkin's | ynphoma (NHL), rel apsed

I ndol ent  \WO 210/ OfneY@iiediidAS200911H) 69 Grdikh cauehahi AU RHTRALIB&TY act ory
i ndol ent NHL, | ynphocyte predom nant Hodgkin's di sease (LPHD), snall

| ynphocytdosprisesskady sriant AaReCe Ry BnGcHloy hpheloyen i@ Tablekeni a (CLL) .

41. The formulation of Claim 27 wherein the formulation comprises humanized
20  2H7 antibody variant A as shown in Table 1 at a concentration range of 100 mg/ml to 150

mg/ml, 15% to 30% HP-Gamma cyclodextrin, and 50 mM to 100 mM arginine succinate.

42. A method of treating a CD20 positive B cell cancer, comprising
administering to a patient having the cancer a therapeutically effective amount of a
25  humanized 2H7 antibody of Table 1 in a pharmaceutical formulation comprising 2% to
30% cyclodextrin, wherein the cyclodextrin is selected from the group consisting of HP-

Beta cyclodextrin, HP-Gamma cyclodextrin, and SBE-cyclodextrin.

43.  The method of Claim 42 wherein the CD20 positive B cell cancer is a B

30 cell lymphoma or leukemia.

44.  The method of Claim 43 wherein the CD20 positive B cell cancer is
selected from the group consisting of non-Hodgkin’s lymphoma (NHL), relapsed indolent
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45. The nethod of O aim42 wherein the humani zed 2H7 anti body is variant A,
5B, C Dor HfromTable 1. 46. A nethod of treating an autoi mmune
di sease, worgpro/esireg admi nistering to a patient having tReTASR@9MvASME

di sease a therapeutically effective amount of a humani zed 2H7 anti body of

Tocycl odeiF R Hiarah heffaior bl NERr 4 Bheca b iy digese
consi sti f‘(ﬂPHﬁ))!‘Fmﬁﬁﬁy%ﬁBG%ﬁ%Q%%h&ﬂa (&R r6Yie 1 QPRI [cuRBflia (CLL).

SBE- cycl odextrin. e nethod of Claim46 whérein the autol nmune
di sease is selected fromthe group consisting of rheumatoid arthritis (RA)

and juvenile rheu oid arthritis, 15 incl.udi ng net r exat M X) -
i nadequat e res%onde l?%ﬁgmsrﬂﬁgfal%ﬁtzé\gﬁﬁ?lgfhe’ﬂwgga&fﬁg?@raélggg%érvgflgllétﬁ’t em c
| upus ser y8 e mbeEYForh $kElk 1l ncl udi ng | upus nephritis, nmultiple sclerosis

(M5), including relapsing remtting nultiple sclerosis (RRVS), Wagener's
di sease, inflammtory bowel disease, ulcerative colitis, idiopathic

t hr ombocyt o otder A %rﬂ?od(df.-[@aﬁr%ﬁ %g%?%h& etcﬂ£e%5’?%8%@%@%éﬁ%&‘f{tg%g%(aﬁp) :

aut oi nmune 20t hf¥ onbocyt openi a, e sclerosis,

nephr opatgayientllgMngahy nevinopaiddissse ayhrsipaetidaly @gravtig, anfANGAAS ha e
vasculitis, diabetes nellitus, Reynaud s syndrone, $.ogren' s syndrone,
Neur ony el3H7 antbedy eRTeNpb)n anRbargasersical Braplstipr pemprising 2% to 30%,g  The

nmet h of LN I ej i i i i 25 B,
G D o 1 Fo A ARGl T e b S O e
sol ubi | i zatlodextah, BP-Ganmmatygdlodepxpire @h¢p SB&tdyolodottrian ant i body in an agueous
subcut aneous formnul ati on upon injection at the injection site of a patient,
conprising adding 2% to 30% cycl odextrin, wherein the 30 cyclodextrin is

sel ected fromghe grUREONSF Sl 36Whein BRIAt SR RXhdeNs sdlEt SRR
cyclodextrin, and SBE-cyclodextrin, to the aqueous subcut aneous

f or mul at itbergroup\Codst s ThampreTd BgRoto(RysuadQuvenile th@matdidarthatihod of C ai m

49 wherei.n the anti body i hunmani zed anti - ti body varignt A B, C,
o F 3G, it Rt (Or et esfondes And AN nERE R e BUshhg t he
bi oavai | @@éﬂoh&é%s,%rst@ﬂﬁ@l%}gh@&?ﬁle tdRs BIaYThALGhE [EMs AEREH2REAKH V.
conprising adding 2% to 30% Cycl odextrin, wherein the cyclodextrinis

sel ect ed scleorsis (MS g mshyplingekipsing memisting-Ru Bl s cégyedin RIXMS),AWV egdReCanma

cycl odextrin, a SBE- cycl odextrin,. to.an aguequs subcutaneous f.ornul ation
o e it ARG B 8 e et R o e e PRSPt | hoc

i's a hungpirges (B, thidaddtia Mirohdeyytygdni @pirpisa (BTPGaulBimmun& H or | as shown
in Table 1. 53.An in vitro dialysis nethod for evaluating the ability of an

exci pi%entthrombocytoperideultiglgrselyasiso asafasignigdmapbsaythor [eM relyneriepsiss.ecul e
under physj j.cal .copnditi Qps. t.Sing. . j Zi ng
For mul ot oS BBy iE 0N R P EREREL Sy ooy, Ryt Yy B

agai nst r8jogrth'edyiBoSMs ONeirooRel(tlEFpidaIOMOMundldonivhilitephtide, 17nM
Phosphat e, 4mM Pot assium at 37C with constant stirring; (b)
renovi ng test sanples of the nodified PBS solution; and

48.  The method of Claim 46 wherein the humanized 2H7 antibody is variant A,
25 B, C,DorH from Table 1.

49. A method of improving or maintaining solubilization of or minimizing
precipitation of an antibody in an aqueous subcutaneous formulation upon injection at the
injection site of a patient, comprising adding 2% to 30% cyclodextrin, wherein the

30 cyclodextrin is selected from the group consisting of HP-Beta cyclodextrin, HP-Gamma

cyclodextrin, and SBE-cyclodextrin, to the aqueous subcutaneous formulation.
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20(c) neasuring the turbidity and the anbunt of protein present in the test
sanpl es, wherein increased protein concentration and decreased turbidity in
t he sanplwe 20n/tSh®7assay contai ni ng the test excipi ent asTasa@anesieo the
control |acking excipient are indicative of the ability of the test

exci pient to reduce_aqggr tLan.of the macronol ecul e.. 2554. The . od of
qmnﬂﬂvmmémtﬁ@$%ﬁﬁ§¢&pﬁ Gﬁ%%ﬁ@# (YA W@@ﬁ#ﬁ%ngal
m | 1ion Gakibedy tRl8eA! BI cei Bht, €4t 1 &f dhown in TabR3. The method of O ai m 53
wherein the protein concentration and turbidity in the test sanples are

measured using WV spectronetry. 30 56. The nethod of C aim 53 further

conprising visyally,in cti.ng the ified PBS sol uti.o nd the sol ution
el de the di allysi 2 PORRRG BT Plogy BRI AL T M R FEbs e

preci pi t aldnfhlisicfedtBcidhroM sy Sconisii deaiodion kd180%keclbesitrigxehdéif Mhic as
conpared to the control |acking excipient is indicative of the ability of

the test @rlodpitants sedeciasldiere thagyper eeissting pf HReBeta sy dodsxédy HP-Gamma

cyclodextrin, and SBE-cyclodextrin, to an aqueous subcutaneous formulation comprising

the antibody.

10 52.  The method of Claim 51 wherein the antibody is a humanized anti-CD20
antibody variant A, B, C, D, F, G, H or I as shown in Table 1.

53.  An invitro dialysis method for evaluating the ability of an excipient to
reduce aggregation of an antibody or other macromolecule under physiological conditions,
15  comprising:

(a) dialyzing formulations of the macromolecule with and without the test
excipient against modified PBS solution (167mM Sodium, 140mM Chloride, 17mM
Phosphate, 4mM Potassium) at 37°C with constant stirring;

(b) removing test samples of the modified PBS solution; and

20 (c) measuring the turbidity and the amount of protein present in the test
samples, wherein increased protein concentration and decreased turbidity in the samples in
the assay containing the test excipient as compared to the control lacking excipient are

indicative of the ability of the test excipient to reduce aggregation of the macromolecule.

25 54, The method of Claim 53 wherein the formulation is dialyzed in dialysis

tubing having a 1 million Dalton molecular weight cut-off.

55.  The method of Claim 53 wherein the protein concentration and turbidity in
the test samples are measured using UV spectrometry.
30
56.  The method of Claim 53 further comprising visually inspecting the
modified PBS solution and the solution inside the dialysis tubing for precipitation, wherein

decreased precipitation in the dialysis tubing containing the test excipient as compared to
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the control lacking excipient is indicative of the ability of the test excipient to reduce

aggregation of the macromolecule.
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