ANTI BODY FORMULATI ONS FI ELD OF THE | NVENTI ON Thi s
invention relates to shear and the tenperature stable
wa@eaovoady? f or mul ati ons. BACKGROUND OF THE | NVBMIT/UB2008/069125
Proteins are |larger and nore conplex than traditional
organi c and inorganic drugs (i.e. possessing nultiple
functional groups in addition to conpl ex
t hree-di nensi onal structures), and the formul ati on of
such proteins poseeriBsSyHoRNl £FFoNSor a protein to
remai n biologically active, a fornul ation nust
preserve the intact conformational integrity of at
FIELD §4STHL INNEN%QNence of the protein's am no acids

il PPl R Rl G T F b oo il orfutaions

Degradati on pat hways for proteins can involve chem cal
BACKGROAND OGN THE BNVENYI@NOCess whi ch i nvol ves

nodi ficatjon of the protein by bond formati on of

chratpinges laessnpid mere Cl‘?m@lq?féwfb‘ﬁéiﬁi%lal orgafif fyd inggganic drugs (i.e.

[

oSN ROBHARA L, i SRHET e SHEH AR s
the forrrasasion of rwin pdesams dexcs @meclaﬂ pobrimsak ¢rarprotendn m¢ryan bjologically
scive S RO TRy Five ML BBy s AR core soquence
of the pAYIEY@AhInORCIdP Wadlk pi thatdldntife pRASHLY tHePlotein® rmlﬂﬁﬂﬁ'lﬁdlrﬁtlonal

The three nost common pr otein degr adat i.on_pat hways, ar
groupir fp dPEAGRIGP g SETREHON RUANPYEOT BIRTCARFaB XMARLC chfmical instability

(i.e. an&lﬁl) &@éjwﬁlfch Avo 1\@5 hIo'dﬁ'R:htuﬁP(yﬂ tﬁé'\ﬁrotenn %ﬂﬁ&ﬁ%ffﬁdtﬁ)n% HBavage

rrier Systens 10(4): 307-3
resultinginecndvectcalicd ety ] @dhbisiod mnSBsbhlytmplrm clanges ingle highareodder

struc‘a?(% é{] tg%é%%@; bﬂ@m nlt 1n§§b111§1 carl?> 9635?1 ﬁloisr} &aﬁ])f(gatlgﬁ hrg(g i ization,

ar Wel

hydrolgpp,romdatr&t et eﬁﬁmkdﬁoh oc aiselﬁde lthﬁﬁgeBPhybﬁi:amtsllabﬂht}Bcan result from
hoc¥t es (Valentine et al. (19 Chem

denaty R gﬁ%@r%mﬁ%@n OLAJROTRfiRH i eaalélplea?he f@&e@gmst ENREOD

proteiry degrgcfag%n ﬁé]th\;lfa Y2 ]forogélf-??%%re?gaﬁ&y @@a@ﬁaﬁ&lﬁa@@xﬁcﬁﬁ@n Qfleland et al.

reater t 0% o S from erl(g7 her al | ood
g

Crltlca?wwﬁws o4 thymtlgﬁwg Gardgp¥ystessd Ot § 37e7a(r198/3)pr e- B
Cﬁ#é Clgf(y ﬁ%g&ls%a ﬁﬁ%hrpﬁ lgﬁbhécx&br%?tﬁgteﬁ %kfhﬁrenélatlon antigen

feren pres
or Bp3seld ashyaisophebﬂc tmﬁsnmbrgmtqmte&l with b moldcnlapa/etgiht:oﬂ approximately 35

0 is expres aerthan fE) |1
0 1o OB 5 kL SRR 2 ) £
264(19!10980-6 B{) andl&aﬁelaféaéi) ¢(19REENIBORY () UNd 1 DICD20 is found on the
henmat opoi etic stemcells, pro-B cells,
surface of greater than 90% of B cells from peripheral blood or lymphoid organs and is
expressed during early pre-B cell development and remains until plasma cell differentiation.
CD20 is present on both normal B cells as well as malignant B cells. In particular, CD20 is
expressed on greater than 90% of B cell non-Hodgkin's lymphomas (NHL) (Anderson et al.
(1984) Blood 63(6):1424-1433), but is not found on hematopoietic stem cells, pro-B cells,
normal plasma cells, or other normal tissues (Tedder et al. (1985) J. Immunol. 135(2):973-979).
The 85 amino acid carboxyl-terminal region of the CD20 protein is located within the

cytoplasm. The length of this region contrasts with that of other B cell-specific surface structures

such as IgM, IgD, and IgG heavy chains or histocompatibility antigens class II .alpha. or .beta.
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SUMMARY OF THE INVENTION
The present invention relates to a shear and temperature stable aqueous antibody

formulation.
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0.2 mM EDTA, 0.01 to 0.2 % polysorbate 80 and adjusted to pH 5.0 to 7.0.

In one embodiment, the invention relates to an ofatumumab formulation comprising an
ofatumumab in the concentration range of 20-300 mg/mL, wherein the formulation further
comprises 50 mM sodium acetate, 51 mM sodium chloride, 1% arginine free base, 0.05 mM
EDTA, 0.02% polysorbate 80, and adjusted to pH 5.5.

In yet another embodiment, the invention relates to an anti-CD20 antibody formulation
wherein the formulation is stable for at least 2 years. In another embodiment, the invention
relates to an anti-CD20 antibody formulation wherein the formulation is stable at temperatures
up to at least 55°C. In another embodiment, the invention relates to an anti-CD20 antibody

formulation wherein the formulation is stable at a temperature of about 5°C for at least 2 years.



0.2 mM EDTA, 0.01 to 0.2 % pol ysorbate 80 and adj usted
to pH5.0 to 7.0. In one enbodi nent, the invention

WO 200apes0T o an of at unumab fornul ati on conpri si PQGL/ES2008/069125
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acetate, 5 1 nM sodiumchloride, 1% argi nine free
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49mM, 50mM, 52mM, 53mM, 54mM, 55mM. In other embodiments, the sodium chloride may
be present in an amount of 25 to 100 mM, 35 to 90 mM, 45 to 80 mM, 25 to 70 mM, or 45 to 70
mM.

In another embodiment, the invention relates to an anti-CD20 antibody formulation
wherein arginine free base is present in an amount of about 1%, 0.7%, 1.3%, or 2.0%. In other
embodiments, the arginine free base may be between 0.5 and 5.0%, 0.5 to 2.0%, 0.5 to 2.5%, 0.5
to 3.0%, 0.5 to 3.5%, 0.5 to 4.0%, or 0.5 to 4.5%.



In yet another enbodinent, the invention relates to an

anti-CD20 anti body fornul ati on wherein acetic acid is
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can
myeloma post transplant lymphoproliferative disorder, Waldenstrom's macroglobulinemia, and

anaplastic large-cell lymphoma (ALCL). Examples of immune disorders in which CD20
expressing B cells are involved which can be treated and/or prevented include psoriasis, psoriatic
arthritis, dermatitis, systemic scleroderma and sclerosis, inflammatory bowel disease (IBD),
Crohn's disease, ulcerative colitis, respiratory distress syndrome, meningitis, encephalitis,
uveitis, glomerulonephritis, eczema, asthma, atherosclerosis, leukocyte adhesion deficiency,
multiple sclerosis, Raynaud's syndrome, Sjogren's syndrome, juvenile onset diabetes, Reiter's

disease, Behcet's disease, immune complex nephritis, IgA nephropathy, IgM polyneuropathies,
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bucally, if2asde0@ Yy PR asousl§UstsuBsuta bty tocd @painal. c

t hronbocyt openi.c purpura and chroni c idiopathic

t MPShERET spBadimept, fisanuentipip Rk tsa to @ mgtaed of trealjagt Hesma

involvHz@¥ IS expr &P CIERIYY ddbSnisSNSE B Barh MRl AEYEDETRIBSY -
rheumatoid arthriti's (RA), atopic dermatitis, '
formulsGerpbf the sres@t awestiondiosgasmg rashiGoingbedyyindadionegitration
rnse EREAT 8 . SLOTBLOS P GBI TN o .
mM sciighn bRelofés 1V drgihimsEedasd, 005dhFEAIES, 0.62% hbBtorextasp) ad

. are severe_acute respi ory.distress syndrone and
adJust%{farp@o?-gu tpr%f?m\de%n?lf@%j@%lb@%ém?@gma bdi seases and
dit $06 B8 LHd G AYSEM a6 th e g&tegaﬁ%%dmﬁa@gekczip%ﬁ BnVihE Sl lowing

_such as Epstein- Barr virus ( ' further
detailedydgsgpiption greCOPmplaryrpndexplapaioyesn odindedhto, protide further
[ ' [ t s nmet hod of treating a di sease
e“ﬂm?ﬁéﬁﬁg%ﬁ§W€§Fﬁ§§§¥%§%§sing CD20 by adm nistering to a
nEinnekompangitig drSHAQs antindhaldy to provide a further understanding of the
invention, and are incorporated in, and constitute a part of this specification, illustrate several
embodiments of the invention, and together with the description serve to explain the principles of

the invention.



formul ati on of the present invention conprising a

t herapeutically effective anount of an anti- CD20
wa@piovoady; wherein the formulation further conpeT/Eex08@9125

to 100 mM sodi um acetate, 25 to 100 nM sodi um

chloride, 0.5 to 5% arginine free base, 0.02 to 0.2 nM

EDTA, 0.01 to 0.2 % pol ysorbate 80 and adjusted to pH

5.0 to 7.0 and wherein the stable anti body formnul ation

is adm nistered orally, parenterally, intranasally,

vaginally, rectally, lingually, sublingually, bucally,
BMEFWQWOFWEﬂ&My or subcutaneously to a

rﬁn{ﬁ% I 111{15@ra¥e§tthe hl%;fo rﬁg‘[ (; r@ré}al\’/[adt hF ar{tln &556 @nboda at 20

Fates rea sease 1'nvo
mg/mlceiolrﬁlv[eommesmowﬁmn pry6 a)dlmdnpﬁctaefl ng to a mammal an

ti- 0 anti bod t|on oft
FRiT A TRHHOPT g%h?f? %eﬁnt A he oyt Eﬁeﬁfa fgﬁn?lﬂféon of anti-
CD20 ﬁﬁ’t‘f%@?taf 26 @l pASMSod R z%é%térgédﬁm cl’mﬁﬁ@ (91 hbB, 1% agglmne

formulation further conprises 50 mM sodi umacetate, 5
free bape. AN Ssol| BRTARD 82 Yadwlysedateridh mridvsliystaddo pHge 5. oS Hig in
duphc$ TA, 0.02% pol ysorbate 80, and adjusted to pH 5. 5.
e preferred anti-CD20 anti body is ofatunumab. It is
tBighe 3Lg1aién®ﬂ1§a dldustrhi@s a bahpartshe of artieGDRG antthodyrttreymal stability in a

rorm G By B i 1 i Blen R B R Rl

by DSCU %B&ﬁod@ﬁﬁh@ﬁl@ it ffolnRBationy @Rt similaras s€dndlytB&r DSOGrofiles
acconpanyi ng drawi ngs are included to provide a

since the,ehange inappaicst Bndi lﬁﬁf than Q.AC befwvesit the formadions. e

i ncorporated in, and constitute a part of this

speci ficati on, il ustrate several enbodi nents of the
DETATRESNDESGRIBRHONYE tTkHy INVENTHOX descri ption serve to

expl ain pr.i.nci pl es of .the.invention. BRI EF .
%c%ﬂ’@f#“&%“@ﬁthla P RREORTYi fh?"}r |a’&‘f EP%PF%%‘“? figble antibody
formustlaﬂsdard fornmul ation (Ref Mat) of anti-CD20 anti body at

mg/mL (30 MM citrate, 1007V NaCl
dll?p’lnPTélS‘i enbadigefptthe inveRtipsk prayides fopen @‘f%a?ﬁt%?eﬁﬁﬁbﬂav sgagefor a

formulaﬂ&?ﬁ‘ﬁdep ﬁnﬁlﬁhl%oﬁg)gtfgss E&fdfﬂb'n@%f QBvRLd @R Eaératu@gtgl shaking at 55°C.
ant1 body at 20 ng/ nmV sodi um acetate, sodi um

chlfenthied emb@llmm of tll@/ﬁlacrrglon|1m=embree@abcbfza§>ernukat1®5thﬂm@mmd to a
standa&foi lpP c()ﬁ/ éor 22:3@ r%@' Céfa a?[%, %1;[{72 15198% gﬁ i lt']ﬁlu g){esel\%qﬁ 1nvent10n S
formukaﬁﬂfpﬁfol\x&drﬂedmf:ecalm’étlpm (eeiaiitzd @feat )veticAslibisétadiol stricys doﬂdltlons
but theastandard formulation had aggregated. This result was unpredictable because
thermodynamically the two formulations are similar as seen by their DSC (differential scanning
calorimeter) profiles.

In the description of the present invention, certain terms are used as defined below.

The term "protein formulation” or “antibody formulation" refers to preparations which
are in such form as to permit the biological activity of the active ingredients to be unequivocally
effective, and which contain no additional components which are toxic to the subjects to which
the formulation would be administered.

"Pharmacecutically acceptable” excipients (vehicles, additives) are those which can

reasonably be administered to a subject mammal to provide an effective dose of the active



formul ati on enbodi nent of the invention (PlatForn) and
standard formul ation buffers (Ref Mat) by DSC.
wab@emedynam cal ly, the two formul ati ons are sPEi/US2008669125

seen by their DSC profiles since the change in

apparent Tmis less than 0.50C between the

formul ati ons. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

One enbodi nent of the present invention relates to
1ngred§:lﬂ?@}ﬁp1@?éh LR BRIgY rtﬁ‘e &nlltisRbE e @me)l@ﬁtr[y hidd i @K%t foP

anot her” enbodi nrent, the invention provides for an
acceptaliifyfecmnigtien.abi | | ty seen for a formul atl on under

s | £.an 0 £ at.

a%gl"ts lg'kfi%%ﬁﬁlaf 61{3{% 8%6%\? @hhef{})%%t% tgérgl\ﬂ%%segyglwgun% ifd %yswal
and/oricher@ithl mbﬂms aad/m)blelogtcaMoevftpnpﬂﬂ @dragd) Viahais ahalypiasgleethniques
for megﬁo@amq%@%qastag}_{tggrgyakg IBSE&%SUCﬂ%n Saﬁs%m@r% -ugﬁeptti%’e and Protein

Drug Iﬁélf\ﬁél%l al7-901 , ShRWRAL &Ly ciod:-Bf Baiket, A 1108y YofIN. Y'e@‘ubs (1991)
clear) when subjected to stress conditions but the

and Jogesaid Adu. Prvealizetydrevh HY 28 9r(@YRY) efgr cxpripde. Seability cyiplae measured
ata se#g@%ﬁqﬁﬁhﬂ‘@e%lb P& tﬁ&e[;e%gyﬂg%a%ﬂl Itﬁ/ei f?ﬁ%&%‘&% is stable at

ions are simlar ‘as see
ambicftderhpantard arak 4@ Cafon htrlgasc alnmnﬂrmtdén)stap]recaft 24886 .fodl at 1dabtel to 2

vears. SRR, £ oS uBLER S WP Rt AP P s SR -

70°C) hed fhdivadol oTihe bducdnt i body fornul ation" refers to
preparations which are in such formas to Egrmt t he

b\ PrOgin c Etaincits RAYpigalsfabile’ incttiobargeeifabiprgulagon i it shows
little téjg(?%hggﬁﬂaelgjg% %(fne fe'cff)?t uﬁﬂﬂ:d%‘ 'dgﬁhtﬁgpérﬁésrbbgé%ve by Vlsual
addi t1 ona 0

one are toxic to the subjects
examitapiontoif célot dnel/drotamity, a>t pomeasoreddydeV sight saatstrieg énicasures visible

B A e T
not ne@@&ArilY & pecedor for visibljggrdgat®mmal to provide an

effective dose of the actlyeln red| ent enmpl oyed. . For

eX BFRIFIB, ToHRS iEoherinat Hebibyy " 6F 2 e %we?%ﬂé%hforr@l?éw@olf the

chemléa@ 'st%ﬂﬂ’iw atfa%ve%(%ﬁﬁews @@dhl th&t%hff Q‘bteﬁrpis %gﬁél&rﬂcd # re@inaRltfo logical
formulation i1s one in which the proteln thereln

activitggsdafinied blpwr dthaimmslly tdsgrp&qdwgats mndbobiolgsaile adtive and
chemlg?tll?lblol tabl¥ neglélgaﬁ s{a)llb]?lt Gbe assaeg:t Io\f)l td%tegtp an%i qblar?t{qum% chemically

Us ana ques neasu
alteredsfoahs bff thy patein. alkaili @lb hl&:ratibntrh@/ avbdlvaride ﬁfodlffcawrﬁw%dcllppmg)

which c@fgﬁé&%%m%n o Ots%éﬂ QB{SUI%}&' /Rkéa%rargsgt%l@sé{ cg%ﬁéggion
ionizafidPdhe-of- flight mass spectrometry (MALDI/TOF MS), for example. Other types of
chemical alteration include charge alteration (e.g. occurring as a result of deamidation) which
can be evaluated by ion-exchange chromatography, for example.

An antibody "retains its biological activity” in a pharmaceutical formulation, if the
change in the biological activity of the antibody at a given time is within about 10% (within the
errors of the assay) of the biological activity exhibited at the time the pharmaceutical formulation
was prepared as determined in an antigen binding assay, for example. Other "biological activity"

assays for antibodics arc claborated herein below.



and Jones, A. Adv. Drug Delivery Rev. 10: 29-90
(1993), for exanple. Stability can be neasured at a
W@ 2000009807 t enperature for a selected tine periBdI/US2008/069125

Preferably, the fornulation is stable at anbient

tenperature or at 400C for at least 1 nonth and/or

stable at 2-8C for at least 1 to 2 years. Furthernore,

it is desirable that the fornul ati on be stable

foid oMb RGotbhiR ARG tﬁeﬁ 8k fobRulatidPOGhicAROh Q@é‘hﬂglyqle Mﬂ%

product. A protein "retains its physical stabil '
osmotig pixiseyph a$ hepaublpediin poy erobagithom, the lsptonyrfomsulaﬁlqus IOé theonventlon
will gegﬁgraﬁp I(%m%%gr E&s%tré I g&h%Pa{ngg HP i E) 1388 nf g{ O ot}%er

a {on"as Served by sua exam na

embodimt@s, isnadioformuBribiisyof thy inasntivaas lihed: dnyosbAdtik q)g:laiure from about

tteri (measures visible a or. si.z

350 t0 43 g i meéawaﬁfhg}letﬂsrées Bt HE R PR dreappwill have
an osn@@pRAGHE AbdRa50 MG Oks o AR AP el bd MeRAuRUYSHE %%pcfr%essure or

vi si bl e aggregates. A protein "retains its chem cal
ice-fregzing fyipp ymompicpiopcwde-maceut i cal fornul ation, if the

c a i :

Rl Rero, 0t L S oo AR, s 1 by th
action @ttt sdid-pamscodimfatn edmpa@icotw. InCve mrrbaﬂﬂny:nd elg:rtaxﬂkd ofSthaanestion

) ebiooiall ve t abl e.
has a P e i avpeo s B e B8 el eTsy s Teg sy 4. o
about §82dHdiih Yifiehet BRBb&ERIchY a HtTaBht 505, Eﬁarﬁﬁlei Sﬁeodffe@st t@htrwill control
Chenical alteration may i nvol ve size nodification
the pH(ig thys range Bisiudg peatME Ehe cadiupeceipte) sHe@ P epasspdium succinate),
P,
e S AT ST RS AL LR i rmacin
is desmﬁ) thefooffetexarqﬁdrdolym)msplwﬁes of chemi cal alteration

de ch e, alteration N occurr.i ng.as B
i SARERR) S ek S ebE e iR PR R sty
effectleé'l ﬁ@ﬂiﬁit‘o@fr @Mﬂﬁbodﬂéfe@(‘[@ﬂiﬂbﬁmuﬁd’bf&ﬁiﬁdﬁﬂdﬂe pre@InBibA 8r fréaBment of a
| ogical activity" in phar maceutical formul ation

dlsordplffO{ the tr@ﬁtgﬁg‘boﬁ Vﬁhltz}h@e Bp%lpqslgll%r‘aﬁfecgﬁ L% @gpr%qr” 1SRay condltlon that

Would%@ﬁéfp%ﬁl @latBe@iMe tht hﬁfﬁ)oﬁf id 1lﬁl:1ﬂd@s%¥gmél-£hé’ Jcmetcﬁ‘s!oﬁiers or
the errors of the assay) the biological activity

dlseaswhq:lbdmg thoat pathéoglpmopheorphfdnnlap@dlsp@aIthefroammlalatp|t1amdlsorder in
questlon Slg apr rre({:l erral‘gocl'd erﬁr‘o‘glsor gr”lk%g] a flis ﬂeaasgtl LR 1%% Tlts equ6551n§yCD2O

fﬂf'pl&ﬁﬁrvhﬁ/é‘l' 8% @ﬁ@o&ﬂldﬂbﬁfchbﬁdbd‘lﬁblﬁdfd ih&h@thrlﬁhlatlén‘;‘fomssentlally
I sot onlc: ans that .the f rrrulatlon of inter
reduccchagigrph PP@T? ailiiaing e produetipertadmyliiy Hr‘é?]?
examplld) Esaayﬁp@y@p;sutaﬁm pre§ela@aulv§@ﬂhema@oétmeeynhﬁﬁétgﬁﬁer@h atnhlﬁomum
invention will generally have an osnbtic pressure in
choridg fhexpragthenigm czmd@ deasikanprchlprdotaieixture of

alkylbenzyldimethylammonium chlorides in which the alkyl groups are long-chain compounds),

on for

and benzelthonium chloride. Other types of preservatives include aromatic alcohols such as
phenol, butyl and benzyl alcohol, alkyl parabens such as methyl or propyl paraben, catechol,
resorcinol, cyclohexanol, 3-pentanol, and m-cresol. The most preferred preservation herein is
benzyl alcohol.

The term "antibody" is used in the broadest sense and specifically covers monoclonal

antibodies (including full length monoclonal antibodies), polyclonal antibodies, multispecific



enbodi nents, isotonic fornulations of the invention

wi Il have an osnotic pressure from about 350 to 450
worgaod4n7 yet anot her enbodi ment, isotonic forPel/HS20081669125

of the invention will have an osnotic pressure above

450 mOsm |sotonicity can be neasured using a vapor

pressure or ice-freezing type osnoneter for exanple.

As used herein, "buffer"” refers to a buffered solution
antibollie@fe. %%?sb@&ﬁc &hﬁ)@&%@ il DYy fri%?n@l@sl éoqanr% S théysexhlblt the desired
aci d-base conjugate component’s n one enbodi rent, the

biologsaf 4céivitpf this invention has a pHin the range from
g'%gnlf]tbogy g én?en%% c%&pgs%a P %1’55l op. 411 H& QE%% b%ﬁng, éﬁngraﬁ%n’][he antigen
bindln@ kr odriablraygiob ﬂfereoﬂixfamnipm otﬁﬁntﬁm)fdif élfagmtﬂ[’tatncinadle [Fab, dhb'r Blab") ,,

and P gl Tk HAR SpLiiche cun oab a el gy st and

multlsgécﬁ‘ﬁpﬁﬁ%@dle@fo?ﬁlé&ifrﬂﬁaanﬁb(tcfyq;a%nf%ﬂg other organic acid
fers. Where a freeze-thaw stable formation is

d Bl tewg | mepns gk gnéibods’ as uedddieatin yefers to yhadibhdit ebtaiped fom a
popula‘?llaﬁlr P?ﬁ)g aﬁ@élﬁ/ﬁlOﬁ% Br&ou Lupﬂbltop%s qg?tt@(lhdlgfduglha%tlgécﬁése&hrPrlslng

I'nven a eutica ect i ve anount
the populbtidncaly ideefiet sxcept fanpamblernaueﬁli}e@:tcunmglmtatMS that may be present
. . preventi or, treatnment of di sor. for.the . .
i min G ISP T G PRt b By DY PP BB bled pgoinst a singl
antigenid 8O FARhermoSe, @NYon€@tdb toBRniidial (pﬁ@@lo@al’) aRefody pfd‘p@ﬁhons which
treatnent with the anti body. This includes chronic and

typicalhe ipeldg difsr end pafibodicy dyededagajmbdiffgicngdatergdrants (epitopes), each
monocﬂ ah%{tﬁ?)ghﬁ; al dll%gtrég 'a% i smlecd%te?ﬁlﬁl(%lérp&? etaﬁg%égl??%%noa@ier

order in question.I'n a preferre
monottdxnalb figbeatesitise dladacsae afthciantitgldyian feiog bbtsmed proessiubstantially

h b )
homogarsap iy e Py atfs o iR PR etBRpFbt aiBe fGduction of the

antibod@by By @rtuﬁﬂdrln(iﬁ‘ﬂhddh B6€dxAmplenths niddtlohilahtibglidshe be used in
production of a nulti-use fornulation, for

accordgkwt}égle @fes%tl%\ﬁ:p‘p% mgy be made by (h@élypqﬁ(}’qngpd@ethoggrst described by
Kohlep&taiidﬁgt}dfecﬁmbbx @%5‘%}‘ e 2Wd9%&9&%ﬁib%nt DNA r?ethods (see, c.g.,

hexamnet honi um chl ori’de, benzal koni um chl ori de
U.S. Paf. Xout.81@567Al Rlyﬂl hmmpylbdalmetﬂmdmhmm ialsmbe otatéddiegm iphage
. r.ou ar.e hai ou
ancvof Gt R b R G S CRRRE o PRRERG 2,8 oo
and Maike Ieua:leJa‘r/IohBﬁolczHI 580I-‘E(§>I7$1%91<) Ffoﬁéxanipwml butyl and

nzyl  al cohol,  al k a abens.such.a neth
p&BEV1 ¢ f@g{%&ﬁ%ﬂzgpgggﬁﬁ ﬁg10 yapaﬁg%%ﬁémnbomes

which %oﬁﬁlﬁtrﬁ'iﬁ%al s@cﬁ]@nd’@ (féf@@@from-ﬁlaﬁ hﬁﬁl%ﬁ nﬁfrﬁfl@g'l&ﬁfﬂm For the most part,
pr eservation herein is enz]y al cohol
humanized antibodies are human immunoglobulins (recipient antlbody) in which residues from a

hypervariable region of the recipient are replaced by residues from a hypervariable region of a
non-human species (donor antibody) such as mouse, rat, rabbit or nonhuman primate having the
desired specificity, affinity, and capacity. In some instances, 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. These modifications are made to further refine antibody performance. In general, the

humanized antibody will comprise substantially all of at least one, and typically two, variable

10



The term "anti body” is used in the broadest sense and
specifically covers nonocl onal antibodies (including
w0 eiob/odeagt h nonocl onal anti bodi es), pol ycl onaPCT/US2008/069125
anti bodi es, mnultispecificantibodies (e.g. bispecific
anti bodi es), and antibody fragnents so |ong as they
exhibit the desired biological activity. "Anti body
fragnents" conprise a portion of a full length
domaifd)d RARY all 98 Elﬁ)rsl%hﬁéﬂyt ﬂ%f@l‘i@ Eﬁﬁﬂ/aﬁh‘tﬂg kér%% n9 rcoff@sﬁobﬁ’(p!o%ose ofa
région thereof. Exanples of antib ragnments include
non-hyradn 1nmamoglob‘(llaba1)d @l orgnlptmjialy algqﬁ‘qh@ &R rgglgmmjc gwse of a human
di I
mumage B BRARET bRy G0 By AN PR IR el teasa
portiof b Egnemiisoglbbelin esmmantmegioa l(6s)adypaily thehyf a }ﬁlﬁlansmdlunoglobuhn.

For fufisce .o Ires st MBIty RO NG LR st Nature

332:333-829, (19418; ddadi¥isl @akr. Bpt HRIEs1. 0 OBI508 i 1®2).he
popul ation are identical except for possible naturally

ocergle-chvan Rt et sbr'santihedy fregmdses qopwpsishtheiVm apidriordomain of
antlbogy”%{&ezn thlgp@c?ogllla(?&azlre @{%Eénk? ﬂldé ﬁﬁ%lggglelpédgﬁ!e ¥hah! e(%nefagfly, the Fv

Irecte agal n a sin eni c si
polypdptité¢ flmhamomprlses cprlypepsitle timkee betweo thonal anﬁDC)J @O@imailblch

enable T G O Bt G S R i g sF s

PlucktB@t BI'THFMBESacORRY LONRRbcloRAXMBBIIES hoIN 2l 3, RAkEdDAELYandMoore eds.
directed against a single determ nation on the

Spﬂ%ﬁﬁ@?@@th?h@pﬁﬁﬁﬁﬂﬁéi94ﬁonoclonal |nd|cates t he
'Plge;t@ﬁlti €ia dletshfaef&md L0FYan@Bo oe%I%t ant | anKugEﬂ -Binding sites,

tantially honogeneous popul Ies,
which dingmists nanpitie ddeacocsir mdbhsiomql(\m) ngnnectodi tocd light cbdin

o e IS O A

short tWaIlJS'W phieinp beseBi thewe ldbin@iﬂs BRYhe@maRHEn [ile UhRains are forced to pair
bri doma nmethod first described by Kohler et a

with thﬁaqompéen@a@rn demiingygiynothsy cmar@ér%%@thlg@tbwﬂmﬁéﬁ@s
Dlabog%lma&r&ﬁgt?d ﬁl%f'aeefullf i) for eyarﬁple Rap 404{\@97 4&’@ b@/l@@g 1) and ﬁ@lhnger ct

"nonocl onal anti bodi es” may al so be isolated from
al. Pﬂﬂhé@é<@ﬁﬁ+&@dVSAﬁ@Kﬂ#4éé4&@9ﬁ@)the t echni que descri bed

Il\ghek X%ICCtSSSIOIP ”hne\:jr ant%ﬁ‘a t"ur ee|n3 5%12 rqsug% Zlg él%elggééaﬂon r?fers to the

antiboéxadkebed ihlZapai zed! Prﬁtarmngoﬁ(lmmeiwmm ((295. Brieflys, ites)
nti bodies are _chinerjc antib eé mhlch ontﬁ p :
antibo 5 P HRIPLISE éd)&gﬁ)é glné%tpl \(}éagrp?né HemiYaH - m1) which form a pair of

antigeh BIRUMQGEAOM! L healh:kibb s FRBE bR E&ﬁc BB spESHic.
anti bodi es are human i nmmuno ulins (recipient

abhd an89dy Whickisi fermylatsil g efalbkymsaenhy pwa e idsgably essentially
homo eﬁgﬁs"(ﬁ‘e Oéeetf?hgﬁl Ecﬁﬁé&mg{ﬁg 0@51%1 SGR) agSdni¥iy SRLAREBody BMns a

ervari apl e reg
composition comprising at least about 90% by weight of the antibody, based on total weight of

the composition, preferably at least about 95% by weight. "Essentially homogeneous" antibody
means a composition comprising at least about 99% by weight of the antibody, based on total

weight of the composition.
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non- human speci es (donor anti body) such as nouse, rat,
rabbit or nonhuman primte having the desired
w@p®eed4eity, affinity, and capacity. |In some PCT/US2008/069125
i nstances, FR residues of the human i nmunogl obulin are
repl aced by correspondi ng non- human resi dues.
Furt hernore, humani zed anti bodi es may conpri se
resi dues which are not found in the recipient antibody
o'rTrézﬁ'mEll&e rd90 QS b&n &Hepﬂféﬂtlc tT&%ﬁ@nt RAbfopaAhét R pRlventRAe
to further refine antibody performance.” I n general,
measutdyeTngeramiiced of tipatinpeidyelvdd thossasrdyswiths thgstiserder as Wyll a4 those in
. a typically two, variabl edonai ns,
thh%%”&%?%%liﬁﬂ%g)&mﬁggtantlaIIy all of the hypervarlable
r'egaromsl” dor preseednel ttaatnhdnd sdero to aqyrumnzklwtmmﬁed as a mammal,

. [ nogl ohul.in and all or s tantjally of the FR
mcludwgrrﬁ%wg ligpitediih Bumansy domey ?FF ’ESWH@& %B{ﬂ? F4P- Seyiefigt animals,
mmhaghg%hgﬂﬁﬁl lagdtdirody optionally also will conprise

east a portlon of an i mmunogl obul i n const ant

r ' exjicernconpiion” fafigsh &g %thrﬁlmleré’rWhacmg aleanicatyad phppealivn,

unfavds %er EDLZA éltpgcgtéln?@gg'@éer&%feﬁha eﬂ;ﬁeﬁ)leeﬁro\%ﬁn st?@%w&& thermal, shear,

chemi@B2r3RB- 329 (1988); and Presta, Curr. Op. Struct.

Bi..ol 593-596 (199 " Si ngl e- ch Ev"

7 o Ghmamt i1 SuOTHELGRRE A i brbidhrpegictes are
separafdtbafiAi, theihgEEoihyldRRISRarfioRBIvRs. ar e present in a

singl e on eptide chain. Generally, the Fv

p@ywﬁgﬁ faﬁﬁetl%w aaBeiped whish ncgyirgstbptimgelependige of protein

e

scatterpP iR ridifonkl 30 e JIPERIGS, P EAEPARIES el fidind e
mdmswfemumkuka see Pluckthun in The Pharmacol ogy of

@8855{%"’}‘51 éo gl éﬁ}re %lle%éum\llt% calo%%géteggggg%géﬁ% glgsqaranilgtgrs can be
but nof Bnfitd @i abgdhesroteis f@hSot DtoITRC hitant dchoghye ¢ AATPEt i Ur and 15
th two antigen-binding sites, which fragnents

mmutf‘clafﬁ‘ﬁﬁts/*eb%ff%mf;?r RaicAn Yedaaapediinbind sibirasgd fan theapwglata. The

data cztnooeacokﬂe&m fft iR W Fied ﬁﬁ&Wrﬁlag%pthé Whokeih BokdafrtMRhen plotted.
pol ypeptide chain (VH and VL) . By using a |inker that

Aggregadiongan stewertt bageliat Fgvecpanri ng bet ween the two domai ns
on the sanme chain, the donains are forced to pair with
the conpl enentary domai ns of another chain and create
t e féﬂb\ivglgl’éxhhpldi g feithice Hlushtbleedittepraveat idestioh DB examples are

not 1nt5§1f[j:a|];bhn:1tﬁ | ?cog(i oétihg )Ig% I{Sglveﬁgqqélgé%grgglde &h%?é}é}&%s]fa?n]amg of the
inventdg: 6444- 6448 (1993). The expression "linear

ant i bodi es” when used throughout the application

refers to the anti bodi es described in Zapata et al.
EXAAE?EEgin Eng. 8(10): 1057-1062 (1995). Briefly, these

The invention is further illustrated by way of the following examples which are intended
to elucidate the invention. These examples are not intended, nor are they to be construed, as
limiting the scope of the invention. Numerous modifications and variations of the present
invention are possible in view of the teachings herein and, therefore, are within the scope of the

invention. The examples below are carried out using standard techniques, and such standard
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anti bodi es conprise a pair of tandem Fd segnents (VH
--CH~V H --CH 1l which forma pair of antigen
whpewdiossg0T egi ons. Li near anti bodi es can be bi spErU$1008/069125
or nonospecific. The antibody which is fornulated is
preferably essentially pure and desirably essentially
honogenous (i.e. free fron1contan1nating proteins
etc). "Essentially pure” antibody neans a conposition
techm(ﬁfé&@ﬂé'v&%‘ll%o@ﬁ ahERTHinAB Uk HAWINK NI IBceRifwHicdREotherwise described
anti body, based on total weight of the conposition,
indetagr ef erabl y at | east about 95% by weight. "Essentially
honngeneous anti body neans a conp05|t|on conpri si ng

RN ab % nti body, based on
Examl 117 Bropfiagioh of AYes et it Bhade ol L 00, Pa0ed 0
biatdne eh®bdiprut ¢ fathd meadtivan liefto fRkcepiabusfet were fepared. In this
reventati ve neasures. Those in need of treatnent

embodiment, e fipplduiEenareamprited Af thaMisadimyasetale 048 PVEEDTA, 51 mM
NaCl, § t@@@ﬁr 1ﬂln¥‘m &N, OIS sAbsORISIH 5 3. T1 RBFP WY pRRb&Ld by dissolving

purposes of treatment refers to any
sodiung _ﬁ¢t9tale tnhxaﬂsetﬁ,fqde@tea%sSOéluma(ﬁﬁTA) polybablita§0 bud Lraeginine free base
into SEL T geeo(%lni%eod Wheﬂnp r@ﬂce‘?}? m‘ﬁ%vag 'ﬁ(% Se({ f%rSng @shn n?ILI %Clatlﬂg v6108re was
Sports, or pe? ani el s, suc ors
brougtang t€ 98 .and Bicrtesfer wanflitdredusing ef).as $mt Bltamnariblictamieeatn then be

whi is.chenjcally and phy | favorabl for ©
Storedﬂ?%‘%e@ HOE e R%@Féoé%‘&é?%%ca g e s e pregasionsiyrs to %
by volied. thernal, shear, chen1ca| stress). Size Exclusion

Chronatography is a chronatographlc nmet hod i n which
particles are separated based on their size or

xR ol R AT bl MEAMIER G B2, 2, |
scattered light. Traditionally, this tine dependence
B S LBk R AR R s

formuraﬁb@(somoduiasf&caa@% SinM RBCRAM3ARI EDT°A @em%)polpwrbate 80, and
imted to, protein, scan for 5 to

C
1.0% qegine s o) ne concenapic] Bers by Gtmugh b sBanvated in o the
platfoﬂ&{ %‘P@B%’{l(r)@é%ﬁg%g %{) =soHE T4 E%rgerﬁfﬁﬁ oW @g)st%lﬁ éﬁfg{qﬂﬂeé %nfb%e[n%g After the

om t he“raw ata can
dlaﬁltmaoom atd thd plaghorr effbn b fabmupomd m@rmtdnﬂe@dﬁ@a niakienum concentration

of 1793?%{}121,]?h%g1§%? 5%?%9%'8@’ %)?)feogcﬁgalltol tl?ree Woggrrl a%/ts It(? Qorr%:}ete and the
yield was 96.1%. Some of the 179 mg/mL was diluted with platform formulation buffer so that a

concentration range of ~20 — 179 mg/mL could be studied.

Example 3.1: Preparation of ofatumumab in Standard and Platform Formulation for

General Appearance (GA) Direct Comparison

An anti-CD20 antibody (ofatumumab) was prepared in the standard formulation and the
platform (one embodiment of the present invention) formulation at a concentration of 20 mg/mL
for general appearance in direct comparison over a 12 week time period and for shake

experiments. The anti-CD20 antibody in the standard and platform formulations were filtered
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The follow ng exanples are further illustrative of the
present invention. The exanples are not intended to
WO povvobe scope of the present invention, andP@r/osi00€069125
further understanding of the invention. EXAMPLES The
invention is further illustrated by way of the
foll ow ng exanpl es which are intended to el ucidate the
i nvention. These exanples are not intended, nor are
using & BRYpbRIPEnGAD L HE thenfgank Ik IATE: M@ﬁilﬁ&tﬁﬂeezﬁ’:ﬁl f&lﬂﬁllatlon was
I nvention. Nurerous nodifications and variations of
filled gt Bemlpfrde 815¢ Viaksy stapicssd anderipwsd nphe stenlevieapique undas the clean
hood. ‘r?@%ﬁhl!‘&%a&e o?ﬁlﬂlaﬂ%g{we}e&%c%{i O & shdkef WMI tte!?n ré’[{l]r% &gﬁtg(ﬁeThe vials
t nven bel ow
were stakicn@t 32 RPhslr attcﬁﬁﬂmmtqneeff 55"&]} (ﬂ)m@mg Ithesghalndgmheleiitmhq geseral
are well kno nd .r out to those of skill |n the .
appearzpe WELACET At RS CHRHER P gk Priesically gkt hour time period.

FigurcEf a®b &hdw Hic sEhARArAl bﬁl‘ﬂfoﬁﬁ 8 dvoAl fré%bé@tfv@gnyfitéi‘tl B @rhours of
buffer I n one enbodi ment of the invention liters of

shaking pithdicat. Bihe peqralennsargnesyarudid of the shakicstuslyediFaiechihat thpgiandard

i : f 0 i
formulgl iRt e MBRG SUIRE LBF g siblodTd S AL AGSIRL . C
tempefaolryssoofsab@diy@hanpht plaBornTfoemblafiber was prepared by
di ssol ving sodium actetate tri hydrate, edetate
di sodi um (EDTA), polysorbate 80 and L-arginine free
base into 3. 5L of deoinized water. Once the pH was
usted to 5.5 using 3N HO, the volunme was brou
Examla}s 3&% GAOI8- Jhes Slw!se Eﬁ'ﬂﬂeﬁ;elw&%l Appeapinsg ofptpmymabg?2 snfiriWO
mghnillter unit. The buffer can then be stored at 2-80C
until use. The fornulation "% described in the
present application refers to "% by volunme". Exanple

Fofisi aorafgt APaPes o Bl TEEa thefle B s o ressggq in the

table befoat. U}mwabcdw@etéd aimg b pédeed nioficd \anai adnftRruded for an IgG antibody
fornmul ati on (50 mM Sodi um Acet at e 1 mM NaCl, 0.05mM
solutiquryfhich deserlags pplopcraprd \sablemﬁwia@/e%e@ ni ne
(free-base)) and concentrated for stability.
O atumumab was diafiltrated in to the platform
ShakeWimé Point usi ng a | ab- scal Appmagantei al fl ow system
with three mﬁnrranes After the diafiltration into the
platforn1ba of at ununab was concentrated to a
maxi mum cYARdsrd r GtchoCotfleds7 9-NRpititles Ebenent i re process
E SOK ApPT PSR ebi’éa ,r(]fo?orless lé%tl%ﬁ: Pq &ys to conplete and

CTIcC

18.5 hours
Standard  Clear, Colorless, Several large Particles Present
Platform Clear, Colorless, Particle Free

42 hours

Standard  Hazy, Colorless, Several Large particles present
Platform  gJightly hazy, colorless, particle free

Example 4: To determine the thermal stability of ofatumumab solution in the standard and

platform buffer by Differential Scanning Calorimetry (DSC).
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yield was 96. 1%

Some of the 179 ngy/nlL was dil uted

with platformfornul ati on buffer so that a
w@meeedoat i on range of

st udi ed.

Exanpl e 3. 1:

-20 -

179 ng/ mL coul d PET/US2008/069125

Preparation of ofatununmab in

Standard and Pl atform Fornul ati on for Cenera
Appear ance (GA) Direct Conparison An anti-CD20
anti body (ofaturmumab) was prepared in the standard

fRrdm-as bl%Beﬂ’}néjontlﬁl@te et rel

f or mul a?

present

|nvent|on

'B‘y(lﬂte &R ed {Hé%ffe@falén@ %nd with

ion at a concentration of

protelmwewglpmreﬁofheglern@rram tepypeaiatd plafodnferulaimp siciesdhited to 1

Y58t S T BELA 00, AU BL A0SR SERFLLIBRE - s

at a sciroraad fanof © ps huaf with ial Ibeniadtd shmgbatibovefpreateh stahi Tigi vodime of

e 2L

After th

il i ihgrocam gf the

ogesi

t

i on, each

r%egll wgere acquired, the

buffer$¢ AR REE1E thea M sGbttRAG TS IR Prottiflstdne A 61BhtEHBN YPHR Protein in the
each fornul ati on were

samples| vegsedlytagrrddo soradeefor i qoneentgsieminfagh scgn(pasi Exaprple ¢i23| “éhe

Values\ﬁ{f‘ﬁ’;)&?ﬁ ﬁﬁlﬁé%ﬁlgﬁit a¢1eat

and Twa¥" ahseidtiedf thama:keai dnifthegtht (meﬂ:écadphgesﬁn Rertiary structure and

cooneBF0) ERdiHhs,

the cle

an hood.

Two vi al s of

&1 &

e ge

v e afia et SR

d

Ll E 38 i

rgflﬁlzzhloﬁu ' Sl%ti(:)l'n @gg

Examp$1€8 B§ Cithe \eedulll, DSE t&ins ¢4h & Jé@MrﬁFlg&reshEkgea@nma ﬂ@sdm@ &fF the DSC,

The ove

rall

pearance results of the shake stud

the ofgtyyapmeh @cﬁltb?rarge ttadasd fomaralation o the platfoom fogmujatiga h@4 ginglar DSC
proﬁlog ahd J[h%{

egr ee

fornulatlon.

%c?re Weald b

t enper at ur es

cHIER HRVDLiGE

nmore rapi

ol B

Exanple 3.2: GA 18. 5 hrs Shake

g at 55
pl at f orm

Examgle L oy B8 o hgape it "H??%B%%Oﬁﬂ%ﬂéﬁ%%@ﬁ%w
L. DILQL tery "nml €S—+S—¢f esehrted—+r tel ow. GA was
Her Tntcral béu?e ft
conpl etled using a generaﬂnc mﬁj an be used for
an 1 gG|anti body sol uti ¢mgwi gh descrlhes col or,
clarity and visible panticul 3t empntlt bffer Shake Ti e
6.5Poi nt ApPEHrAte @OrHitd all7 St ajdar d Qllear, [Col or | ess,
Stamdand pParlti cl es present Pl atformcledr, Collorless,
Forpgiefionc)le Free 185 houls
55 50 mM acetate, 51 mM 20 0.075 1.43
NaCl, 0.05 mM EDTA, 1%
Platform Arg, 0.02% Tween-80
Formulation
Example 4.2: A280 MEASUREMENTS
pH Buffer Initial Measured conc. of
conc. 0.5 mg/ml dilution
mg/ml mg/ml | mM*
6.5 30 mM citrate, 100 mM | 17 0.517 | 0.00345
Standard NaCl
Formulation
5.5 50 mM acetate, 51 mM | 20 0.444 | 0.00296

Platform
Formulation

NaCl, 0.05 mM EDTA,
1% Arg, 0.02% Tween-
80

*use to normalize DSC scans.
Prep one sample, blank with corresponding buffer, read 3 times. Use 1 cm cuvette. Subtract A320
absorbance before dividing by extinction coefficient (1.49).
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Standard Cl ear, Colorless, Several large Particles

Present Platformclear, Colorless, Particle Free 42
woowpsoBvandard Hazy, Col orl ess, Several Lar gePCT/US2008/069125

particles present Platform Slightly hazy, colorless,

particle free Exanple 4: To determ ne the thernal

stability of ofatunmunmab solution in the standard and

platform buffer by Differential Scanning Calorinmetry

Exampldd3: Dt RLARr to properly conplete the testing by
C, scans of the buffers alone and with protein were

SargRAul T ? BEpBr otei n 1 n Tfe Standarf, andplsat f orf
formul a |ons were dil uted| 4o 1 40/ necas |present ed

Starke$@MP! €6 30 mNRLi Rt Va0 ACEH T EtosSETLIgrg [The DSCT
For&glatrbnfrom ‘>mM§@1C at a scan rlate gf 700C per houl

with all5 mnute equilibration befgre egch scan. The
Plat¥@inUIe | 8fs 1 Beniblecarml e cal | i®.4~ |85 Msimikter {he
FordGlaiish Of t henNonbdico.oamer protein werle acqan@dd the

buf f er |scangpgauid Arflen be subtractied frediddrgiopr Pt ei n

scan. A conoepkr@aict®sn of the proteijn injthe sanpl s
o WASheONL MG SetcQle@@Rih@GhanhOly. ThecxoMBeeNtMmATbLES Tt £a&Pation

S ts(tRER selilX AP kiRschallps ma atdlclaggsthor T11ln, 0C,

start of unfolding , Tm OC, denaturation tenperature

(at transition maximum and Ti/2, 0C, the width of

the peak at hal f-height (reflect changes in tertiary

Skl 6k WEQi] @NEMERRRSI A tthV/inkiYCIO0 hiltdolly Bitiulakion S) thepFlent

obt ai ned for of at umunab for each formul ati on (See,
1nventg@a:%b@u$d39 treatgesubjeet yath Pumosiganis disaislep s gs,@éhsoir(}pr characterized
by the DrBUER of rynBALE dsiio CE2MliAGud ¢, BREIl lymphoma, ¢.g.
Y e%#a ucmj)nan%?n gslt er the standa {ﬁg#ornu%ﬁ tion or the =&
NHL. Bkatuploy wﬁtﬁmpngﬁnat dlm5¢$am13h ean) ‘tartre%d‘, apd/of pﬂewt@hdclude B cell

n

lymphfg)?lg{ﬁe% Oﬁgl %gorczef)l(l SOT cr?]é yén;g1r é%&SI ][én}ﬂlé)eﬁlril rmphoma and mature
B cell he@ppdsml sigh a§B @elaelﬁ@ﬁﬂczyeﬁmwyu@Ieuﬁéraiaqcumhnmﬂya{phdyytlc
LUTI ONS Exa :. A280 MEASUREMENTS *use t

1Ymphﬁ‘6‘? ﬁ%IPIr)z B CB@@‘%H&R@CYW léﬁkf‘élﬁé lyapordasmseytind ywpbﬁma Tmantle ccll
lymphSﬁ)i'é O ntgllﬂglapwlﬁ&)ma ?@ﬁn%hfdllr{gel%w é1j§(ﬁa %t&fﬂe&ﬂzﬁé%rﬁ@e and high-

Subtract A320 absorban efore dividing by extinction
grade Eefutdancousrfollicte. c4gter Emavhprlne, mMargiaDR@c Be@illlyrsphonTah(é/IﬁrLT 2ype,

nodal a\llnacf u?eng:\qﬁo §hdet erﬂllen cmia, ?lﬁ%se erge-%] 1161)3(/ 'Homa Burkitt's lymphoma,

contri Yom aggregat
plasmacytoma, plasma cell myeloma, post-transplant lymphoproliferative disorder,

Waldenstrom's macroglobulinemia, and anaplastic large-cell lymphoma (ALCL).

Further examples of B cell non-Hodgkin's lymphomas are lymphomatoid granulomatosis,
primary cffusion lymphoma, intravascular large B cell lymphoma, mediastinal large B cell
lymphoma, heavy chain discases (including .gamma., .mu., and .alpha. discase), lymphomas
induced by therapy with immunosuppressive agents, such as cyclosporine-induced lymphoma,
and methotrexate-induced lymphoma.

In a further embodiment, anti-CD20 antibody formulation of the present invention can be
used to treat Hodgkin's lymphoma.

Examples of immune disorders (discases) in which cells expressing CD20 which can be

treated and/or prevented by an anti-CD20 antibody formulation of the present invention include
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di storts the baseline, thus these val ues may be
artificially small. In nore detail ed enbodi nents, the
W@ eaopAeBR0 anti body fornul ati on of the presentPCT/US2008/069125

i nvention can be used to treat a subject with a

tunorigenic disorder, e.g., a disorder characterized

by the presence of tunor cells expressing CD20

i ncludi ng, for exanple, B cell |ynphoma, e.g., NHL.
autom@ﬁﬁfé‘ﬁhs%?de?g AR HE BRS¢ s@hmltﬁ\kﬂeﬁﬁmﬁﬁnsﬁ%nﬁé %r@&’erma and

nd/ or prevented Include B cell |ynphoma, €.g., NHL

scleroslsn anflpamaoyrbosigh dierase(1BE)) Cljo&m@ ﬁ]@tﬁsagﬂc;e@jatlve cohtls resplratory
dlstreSég}%hf&9/I$éﬁq%q?ﬁn%1rﬁ%glgah?§tlﬂ;eﬁlsk%lgt%lellu %?@?}t% Q%%Fmg l’hgﬁllm%s

Chronisc ["eu
atheroécﬂdfﬁd]@dc}{ﬂ(b(?yté ydh&hn@ﬁﬂeiﬁcﬁéﬂ.c}/ mBlU@El slclern’s(s Raphody tymtrome,

| euk I ho Il
SoubEukeme, Lumhop symey(LC Lymphore, rentle collo o
nephrlhé)‘ﬁgzgrn@ﬂﬁolf)dtw @gM%lﬁEﬁv&&&@@ 1&Hﬂm@-‘nﬂ:ﬁgﬂfc@dﬁroﬁb’0cytop§ma5 such

cut aneous l'icle center |ynphoma, narginal zone

as acut?éﬂllopqltbwﬁhf@n@%memcwa@m pOtRIFO SR ooy geppcnic purpur

hemolg@d n?é{n:f‘zfléﬁyaLtﬁyﬁg %1 Isbﬁg 1%?5{10 ﬁa 61% us eé%l?@ba%gﬁs rheumatoid

arthrl‘qs QRJA) talthmsqlﬂrmantld yoapplopuso Gréves'aiscyse, Hashonakels thyr01d1tls Wegener S

denstronis roglobul .astic .
granul GG E SQP S YTGHE. PROEE Jore R ol ARl 0 rpfoguggpys. HIV.
and hefR Vﬁ'@ﬁ%bd’iat@d Hi¥EmRb0 Fasha eRarhYBPAe ﬁ&teﬁi &ute respiratory distress

gr anul omat osi s, dfrlnar ef fusion |

syndropgy gnghrReisoICHPILS drigdcmare) qthar disste V'H’mﬂ%tch thoge gaused by
or mediE b, inUTRABFB.collERYN vRI8 Skl Ia8RERnM DEW B ced

bE/urtHaecamplw df nflamuatoyuppnessinder agemisyncslishdasin which

autoanﬁé?(hg rd %gcés%gﬁgzgm%)%{%gagﬁﬁtylaﬁg Brof“t}P?‘ﬁ él?d which can be treated

and/oriBRHHCIBY tanti WD A0-ebBSyad il Jfakdpteght @Rc@font Melude the
present 1 nvention can be used to treat Hodgkin's

followimgapnhoma. Exanpl es of i nmmune di sorders (di seases) in

vasculi’i'ﬁl'e§&&&hér%@ép&%ﬁérﬁ‘ QHQP%QHMUSEJ;})IG?&%Q‘%th QB Strauss

nd/ or prevented by an anti-CD20 an formul ation
syndrqme tambotbqtre%l&ﬁﬁ -dspveeied onculitidky @ebzattmtmmdesadcsswubr s,

Rsor S SOn hrit.is er
cryoglobuci{na%mé: Vg%ﬁuilel? 5 d:utangous 1%1% océfasttlc angutlsf H{awasn?odlsea%e’ Talfayasu

arterltléJ ganasell éﬂtlﬁi@)s, H@i(ﬁhlfScﬁonﬂelS@)aﬁﬁra q:bhﬁﬁf}%rlls(ﬂate@bdrébrsl angiitis,

respi,rator str.ess syndrqne, nen
erytheg Dagesym:; f%m’bwal% P@lt%/r@% %?@P%tffetbm%wgop@éfz%um (including

hemol?t% HeRic @BH&%M&? Cah@@&%hgmy heLkRcaes qnad&nﬁg k@Bneous leukocytoclastic
defi ci ency, e sclerosis, Raynaud s syndr one,

vasculgjsdgg e Aecondarn mlmetltlsj Buhenititis (b ri¥aldensiramistreastogiedivfingmis, B-cell
neoplag a§,%ﬁ&%at§8 gﬁﬁﬂtlss, Sﬁ'g?e%%%?ndro%}l&%yﬁgtﬁﬁl 1&&15 erythematosus); further

examples arc erythema nodosum, allergic vasculitis, panniculitis, Weber-Christian disease,
purpura hyperglobulinaemica, and Buerger's discase; skin disorders, such as contact dermatitis,
linear IgA dermatosis, vitiligo, pyoderma gangrenosum, epidermolysis bullosa acquisita,
pemphigus vulgaris (including cicatricial pemphigoid and bullous pemphigoid), alopecia arcata
(including alopecia universalis and alopecia totalis), dermatitis herpetiformis, erythema

multiforme, and chronic autoimmune urticaria (including angioncurotic edema and urticarial
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nephritis, |gA nephropathy, |gM polyneuropat hies,
i mmune- nedi at ed t hr onbocyt openi as, such as acute
WO eiodpeshi ¢ t hr onbocyt openi ¢ pur pura and chr onP€I/US2008/069125

i di opat hi ¢ t hronbocyt openi ¢ purpura, henolytic anem a,

nmyast heni a gravis, |lupus nephritis, system c |upus

eryt hemat osus, rheunmatoid arthritis (RA), atopic

dermatitis, penphigus, G aves' disease, Hashinoto's
vasculltiyy, rlﬁhglhymce’dla%%ﬂﬁ%m%s gh Al QRhRSHhS neu@i'}?&ﬁa Sind pure red cell

syndrone, chroni¢ renal failure, acute ect’i ous
aplasiargpoadyebsicadiselys, saddasrféN%é@uv,u diseeiddypuscirgthemdatosus, CREST

S S. e

syndrogﬁe %a)?e% comllze%:g ﬁ%sgg él%cgzgn O}%éf sﬁ‘é)ﬁ%ﬁngartg%% ?tls 1ntclu510n body
myosﬂESJ sédoedzma amylo@ddssr crglogelaﬁmmamlpejl anartger 13, ﬁib’to‘ﬂnyﬁigla

ose ¢ ed or i.nf ctlon ells
phospmhﬂorfle %ﬂ“%&é’ SY&Q eaéecegi%ﬁ ?Hﬁglg(pegwon t%ﬁldoma

stiff m8X Yk, @hd HRLIAMYRL O ¥ afuﬁmlﬁ@g/ c08inGPHi L IBRU S Qirthritides,
di sorders in which autoanti bodi es and/ or excessive B

such ap gigyhasingrseondlifiyiipyende ehrppis pithets. adHbSHhs dircasanndSAPHO
R T
hematflogic ahisiortiyrs, wahcs laplhstubeammwd pomhgrhewedg el ancinsgimdtrdsng cold

such L. Cr OsScopi ¢ a iiti Chur g- St r,auss
el Y Gie diea bR R I T b kel Bith gy thematosus;
POEMIyMaiohR! pdrhisione dtmda, a%&WﬂHérﬁétro@rFé’ﬁlﬁbﬁJ@ Wk prABBHIthacmica;
vasculitis, cutaneous |eukocytoclastic angiitis,

furthengrppler |areoﬁg§@akoéyt0$a,kaa%@wua¢ peitioppia, Fyp i's @lasiepse, Seligmann's
r I

e BRI D IR 8B RYL TR A g

and fatthr vhb aﬂngmot fosmetdni; erdansopatin e rimbitas polybhndoehoayatlopeni ¢

s LU U LSRR R0

hypotHyesiliegy hia6in@sidcnstdis Sy drdhs, de@@rvaiBEBOREY ah@insulin receptor
hepatitis B, hepatitis C Wil denstronis
antlbo%&’reé’g“FeéB{lﬁWhH é?ﬁ%ance heaptp-gagibspntgxinakdisqrirpraeibaspeliac disease,
Whipfid' { &lgéagé ri [1§1@7 c?rrﬁ%ﬂd&ff&ﬁc a&l’vegfﬁéﬁz{tﬁ@ zﬁldlp’ﬂ'%ﬁ?y sclerosing
eryt hemat osus further exanples are erythema nodosum
cholangfitis adithay asoublE is asltOImammc g@ﬂtmms, s¢pvethdriesChirchss irapnd progressive
oy é%ég e{ngphrll? (En r@t&r%%s SER cgo Buer?qnel?ranous
glomefulcnephntm dndlayogibiaginsmicvicphiitig @ furfheo eemiae g;amgrrﬁm @Baﬂg\e
epi de SI s bul | osa ac§U| sita, B‘p n‘ghl gus vuI ]
discasg; ol ﬁ SOTgPrIuER &1 AYSIMEMING SR OB iebapqrspeir s multiplex,
LambR€FRB'Y ﬁiygathelﬁd %@Fdnﬁ: 8Y&Ah&An't cAGtH R0 dAkARE & EGuillain-Barr's
uni versalis and al opecia totalis), dermatitis
syndroesy, fiesthict oyamipics aee Wﬁemhy{ﬁpmlm‘l@mﬁc pamparehy, opjagthenia gravis,
|
acute ﬁH%jrg Cgert%lil}g 1@%@&@1§ﬂeﬂ§pgﬂ%nfa%d%ﬂgn9 qgﬁgrg{nb%{f &je hnatlng
polyndltmiat}ﬂs cadnho amnhpuieomey disoplersi auch am dhrpuic @bﬁtﬁﬂttmeblhlmonary disease

glometaﬂonegﬁ'rlt’ls E?(srt p%“rlecp%

(COPD), fibrosing alveolitis, bronchiolitis obliterans, allergic aspergillosis, cystic fibrosis,
Loffler's syndrome, myocarditis, and pericarditis; further examples are hypersensitivity
pneumonitis, and paraneoplastic syndrome secondary to lung cancer; allergic disorders, such as
bronchial asthma and hyper-IgE syndrome; a further example is amaurosis fugax;

ophthalmologic disorders, such as idiopathic chorioretinitis; infectious discases, such as
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apl asi a; connective tissue disorders, such as CNS
| upus, discoid |upus erythematosus, CREST syndrone,
wonoeMoamonhnect i ve ti ssue di sease, PCT/US2008/069125
pol ynyosi ti s/ dermatonyositis, inclusion body myositis,
secondary anyl oi dosis, cryoglobulinema type I and
type Il, fibronyal gia, phospholipid antibody syndrone,
secondary henophilia, relapsing polychondritis,
parvovstﬁl'é mhﬁgﬁb@(m(ﬁﬁdlﬁg hAHRIS a8Y-06HkQ gﬁmdr@}ﬂg ﬁﬂ&%%dl&gl&ﬁ‘éﬁgtretlcal
further exanple is eosinophil fasciitis;
dlsordensx foeh a9 ipewrrens pladitians reskyntdstiahlgss p%myrwt@nnse grpwibengiardation; a
furtherC a I[[Me is %gr%lgé’ot‘pL s&d g#{)nfeesgggdrdaelrystg %&Eaee?g'l%glcglr}l%oép‘f '_pmale
reprod&étivhrdlstolr&rs Stghl ds' pﬁradecqﬂ%&»ﬁe syrainemgedndahe et aicok ﬁeoplasms and

such as a Ias rimary he

transpgﬂté %re‘ﬁ&daﬁar%& S 3 @gr?ﬁ ?w!n W@%‘%&FE‘J on, W&D%?éxvrf@us-host
dwam@nen1a secondary to CLL or systemnic |upus

eryt hemat osus; POEMS syndrone, pernicious anem a, and

Vil e eE1bpdimcst. therdhsese inyeleing celis Axpreseing €R20 it inlammatory,
immw%xﬁ%}r Gttto ul?egc{l?orﬂéfér%&lé&% rSm, A AVITURE, E‘:‘?&H Qﬁs%gée, juvenile

rankl rn"s di sease, e I gha An" s di sease, . arn

onset dihmsmultip&r@l‘mﬁsl asmhinge-syhidicd ml’ﬁfombmgmjmnms tsoch isyrowadiopathic

n or VII] inhihitor formation; . .
throm St iop b B g <o aba s e HRB PRI BT oly i anernia
(includMaid n@iMnSurdihe 8RB Ric ahtthiah @iy EhaB bRSisatBteatt %I&UMQ &nd

hypogl yceni a, aut oi nmune hypot hyroi di sm aut oi nmune
pemphigis ulgartisyndr one, de Quervain's thyroiditis, and

insulin receptor antibody-nedi ated insulin resistance;

hepat o- gastroi ntestinal disorders, such as celiac

dlse awentionfis petite’bs lidiitsé as&}:opfpbyi' timispechfid ¢nalpodiroents dasiilssd herein.
Indeed E%r?ogllﬁ é?o%ffltlcg}/lorg ¢ filﬁg?n 1&2 21?{%} rl(%nnt%ré%o(sg%l i ﬁ ci}g]egein will become
appare@ﬁﬁ)tth¢§elsﬁﬂle@ apdhe apdiohi B8 forsgihy aSchigivnd SPERGOETBhVE®S are

oneruloneghrltls post - streptococcal nephritis,

m“md@%@d%%§@@F@3%S%Wﬁﬁf%ﬁ€®p%@ﬁ%?éﬁﬁus gl oner ul onephri tis,

and cryogl obulinem c nephritis; a further exanple is

m ni mal change di sease; neurol ogi cal disorders, such

as aut oi nmune neur opat hi es, nmononeuritis nmultipl ex,

Lanbert - Eaton' s nyast heni ¢ syndrone, Sydenhani s

chorea, tabes dorsalis, and Guillain-Barr's syndrone;

further exanples are nyel opat hy/tropical spastic

par aparesi s, nyasthenia gravis, acute inflamuatory

denyel i nati ng pol yneuropat hy, and chronic inflammatory

denyel i nati ng pol yneuropat hy; cardi ac and pul nonary

di sorders, such as chronic obstructive pul nonary

di sease (COPD), fibrosing alveolitis, bronchiolitis

obliterans, allergic aspergillosis, cystic fibrosis,

19



Loffler's syndronme, nyocarditis, and pericarditis;
further exanples are hypersensitivity pneunonitis, and
w@anoanewp! asti c syndrone secondary to | ung canR&r/[S2008/069125

al l ergic disorders, such as bronchial asthma and
hyper-1gE syndrone; a further exanple is amaurosis
fugax; ophthal nol ogi ¢ di sorders, such as idiopathic
chorioretinitis; infectious diseases, such

WHARIRA VOMIEPSISB | nfection (including hands-and-socks
syndrone); and gynecol ogi cal -obstretical disorders,
such as recurrent abortion, recurrent fetal |oss, and

1. An antir QD2 @antibedy fomuhtipe templadinonthemptuiichhe effekiaopheuntof an anti-

raneopl astic dronme. secondary ta ol gqi cal
CORREAR, Wity Kb dlier Ryt P & om0t acetate, 25
to PE0 ANCQRINAS thiori Sy, 00 05, Sgheitd@dcybat® 010236 DQUhBIEDTA, 0.01 to 0.2
,,neopl asns: and transpl antation-derived di sorders, such
% galysrpaie PArrd adirtsddAdEl 2P {° +-8j ection, and
graft-versus-host disease. In one enbodi nent, the
di sease involving cells expressing CD20 is an

2. The phti-4iaPRtaoHodyi farpu eticanadf/(drimalitvdicrmin e agii €d)2feantibody is selected
e fr | cerati [iEi . S di sease,
SR Rt ah BleutBoff b Cha oGt T AP a full lengt
anti{@M2dexntidetiyat ed t hr onbocyt openi as, such as acute
i di opat hi ¢ t hronmbocyt openi c purpura and chronic
i di opat hi ¢ t hronbocyt openi ¢ purpura, henolytic anem a
3. Tht laRGICushoneltiBédyTo M Ao nETTRAM 1, GV IRREMHIR Janti TOIFERYE NGBS is a
gravis, system c sclerosis, and penphigus vulgaris.
mopk¢lenilppebrdyon is not to be linmted in scope by the
speci fic enbodi nents descri bed herein. |Indeed, various
nodi fications of the invention in addition to those
4. Thdest+0ROcntibrdyi formmlhtiondcdamen b pyerdmnthetfornitiama iskablk esttable at
in the art fr thhe foregoi ng description. Such
atﬂﬁmr?tfl@aqfiaaﬂg%g%:épori ar‘i{leé‘ﬁt % fall within the scope of
t he appended clains. WHAT IS CLAIMED IS: 1. An
anti - CD20 anti body fornul ati on conprisin

! : : ga. .

5. Thepeti-5p0tantbedyyornylatian aflaipplinthertin ts fapmylatioppgable ata
¢ ggﬁa A ap M eE&H B PR QAL | on further conprises 10
“t'o 1§% nﬁksogFun1écetgtefH%% to 100 mM sodi um

chloride, 0.5 to 5% arginine free base, 0.02 to 0.2 nM

6. og SgEp ity Tiui R R L SRR AR et o o

terfipeatiteof abig 1Ot fdr Aeleatllimdd20 anti body is sel ected
fromthe group consisting of : a nonoclonal anti-CD20
anti body fragment and a full length anti-CD20

7. Th@'ﬁﬁﬂi-m-antibody formulation of Claim 1, wherein the formulation is stable at a
temperature of about 55°C for at least 1 day.

8. The anti-CD20 antibody formulation of Claim 1, wherein the formulation is stable at a

temperature range of approximately, 5 to 55°C for at least 1 day with shaking.

9. The anti-CD20 antibody formulation of Claim 1, wherein the anti-CD20 antibody is present
in an amount of about 20-300 mg/mL.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

3. The anti-CD20 anti body fornulation of Claima1l,
wherein the anti-CD20 anti body is a nonocl onal
wa@niovaedy? 4. The anti-CD20 anti body fornul at i BET/082008/069125
Caim1l, wherein the fornmulation is stable is stable
at a tenperature of about 5C for at |east 2 years. 5.
The anti-CD20 anti body fornulation of Claim1l, wherein
the forrmulation is stable at a tenperature of about
250C for at least 3 nonths. 6. The anti-CD20 anti body
formulation of Caiml1, wherein the fornulation is
The palbi(@28tantibedyrfpene atigneo féflaiabb ithendo Befsodivatacptatggs present in an
t h. anti-CD20 anti body formul ation of Caim
a"’%%ﬁ?é‘?é‘.“é@’ﬁ% formulation is stable at a tenperature
of about 55C for at least 1 day. 8. The anti-CD20

ant i. faormul ati gn. of aim1l, wherein.the :
Thg Gt D Bbrd Qrmg ol o HH G ap i Ogpntibody
fomt%im@gog{]){_f“gto 55C for at least 1 day with

shaking. 9. The anti-CD20 anti body fornul ati on of

Caiml, wherein the anti-CD20 anti body is present in

Th@3ndH ta]pggo Hltlulgtgo' 30%1555%”1"?}%\9&%“ ‘Eﬂg%oé’ﬁp ic'hg?lglg EIS r'(I)resent in an

ant | body rmul ation o erein e sodi
amaoet dtaboutS IpMesent in an anmount of about 50 11. The

anti-CD20 anti body fornulation of Claiml, wherein the

anti-CD20 anti body formulation is about pH 5.5. 12.

ThE REt-@WA0-6B8Qya0irhkeehh Jrariam AtiiRiPthe Grahift frec WREHEpBsent in
the sodiumchloride is present in an anount of about
angmgNpt of 3boufdeo.ant i - CD20 anti body fornul ati on of O aim
1, wherein the arginine free base is present in an
anmount of about 1% 14. The anti-CD20 anti body
Tht entirGIRA0i aohbaly fGnaulanich, ofWHamel,rwhchen HOERDTA isgresenin an mmount
n nt, .of about 0.05 mM 15. The anti-CD20 anti body
Off?%(i'uﬁuﬂ}bgf]?l\é[n of Caiml1, wherein the polysorbate 80 is
present in an anmount of about 0.02% 16. An anti-CD20

anti body faornul atiagn. cor}pri-si ng an . anti-CD20 anti body |
The ﬁntﬂ@%@ﬁegqﬂyrfa{m@ﬁlon of Claim 1, Wherein the polysorbate 80 is preSent in an

amount of about 0.02%.

An anti-CD20 antibody formulation comprising an anti-CD20 antibody in the concentration
range of 20-300 mg/mL, wherein the formulation further comprises 50 mM sodium acetate,
51 mM sodium chloride, 1% arginine free base, 0.05 mM EDTA, 0.02% polysorbate 80, and
adjusted to pH 5.5.

An ofatumumab antibody formulation comprising a ofatumumab in the concentration range
of 20-300 mg/mL, wherein the formulation further comprises 50 mM sodium acetate, 51 mM
sodium chloride, 1% arginine free base, 0.05 mM EDTA, 0.02% polysorbate 80, and
adjusted to pH 5.5.

A method of treating a disease involving cells expressing CD20 in a mammal, comprising

administering an anti-CD20 antibody formulation comprising a therapeutically effective
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19.

20.

21.

22.

range of 20-300 ng/nL, wherein the fornmulation further
conprises 50 nmM sodi um acetate, 5 1 nmM sodi um
wa@hbdoonode7 1% ar gi ni ne free base, 0.05 mV EDTAPCDUSR08/069125
pol ysorbate 80, and adjusted to pH 5.5. 17. An
of at unumab anti body formnul ati on conprising a
of at unumab in the concentration range of 20-300 ng/nL,
wherein the fornulation further conprises 50 nM sodi um
anfOGRE ALS ant?- Cbmnﬁgéjdyu WhER|ahé d8mufb¥REGHHR} Hin rfs@@l 0 to 100 mM
base, 0.05 mM EDTA, “0. 02% pol ysor bate 80, and adj usted
soqllumrﬁlemﬁt6525 800 Mot diorideeds |tcn@%alrg:1n1$19 &sebase, 0.02 to 0.2 mM
in | ] 2
el By B el R 0 ST B30 B boay
fornulatlon conprising a therapeutically

ef fectiveamount of .an anti-CD20 anti mhereln t he
A psthad pLiredme RSN RPE FEBLXREF SRS %ng Hmgmcomprising

ad AGRIENSy andoTatufutdl aHfMo%lgq Mﬁlzﬁf&h‘%ﬁﬂn&ﬁsm@a éfattlﬁmﬁr{ﬁb in the

arginine free base .01 to 0.2
copgshiyainmpange EG0a398 Il@&ijrlﬁswb@remdh®fqr@ubt1@@ﬁuth©r COpEPrisgs 50 mM
solElNQeRf 51 #é%%dcﬂﬁn @hl@h&@ %%argﬂl‘{&' e £ BlolsSm DTA. 0.02%

expr essi hg In a I Sing’adm ni stering
po@ﬂmﬁﬁﬁﬁﬂﬂﬂﬁ&dﬁﬂﬁﬂhbpﬁﬁfiornulatlon conprising a

of at unumab in the concentration range of 20-300 ng/nL,

wherein the fornulation further conprises 50 mM sodi um
Th &ekidid@ccordihg MV IaReli 81 B} 09 vetcieihe il BioR i NRIntihRRred to a

base, 0.05 wﬁ EDTA, OZ@bponsorbate 80, and adj usted
lﬂﬁwﬂﬁ#WBNE“@QGBOTWQWH@PﬁBGT@E%ordlng to claim18 or 19,
wherein the fornulation is adm nistered to a mamrmal by

i ntravenous or subcutaneous route. 21. A nethod of
A mle‘éliomoﬂ.&a'ml 18.6r ihinwhiiche dischiss ﬁﬂsbfirigm:ﬁk Vimgss'mgl(IIE’ZO is selected

RS % RS RO BactBecens' 4 0

nethod of claim2 1 in which tunorigenic dlseases are
nphomas sel ected fromthe consi stin

A @ﬁth% Péelalrr% 8 ingvhigh fumagigenis issases gre ﬁfe@kléwmamrwﬁp%ﬁl?ﬁtﬁd from the

I
gr@%oﬁggﬁf{ gof]Bprg éér%r ?eéem lié?ﬁobla%'d@ Eyﬁn%ﬁgél%?ﬂéorﬁ%ﬁgr}g%%re B cell

ne@ﬁ&sn)s siBhee Bl cep rcbtoylrcpihmbycmtlg 1¢L¢g1k13r(|C&L)/ small lymphocytic lymphoma

SRR RPN | RORBR R oo b R st
lympli(ﬁh{d‘(mtbla); 6ol liciasteydpitbnv @) ghédéing law-gt:ltﬂal’iﬁt@tlﬁedlate grade and
1&1}%,}%1'1&2]%]1; cgleméo?urs fl)l){icle IlgrE{gr lyrrrrl?) grlna? 6}rllaré1?121(:"20Ir?1>e CI:B cleh lymphoma (MALT
type, nodal and splenic type), hairy cell leukemia, diffuse large B cell lymphoma, Burkitt's
lymphoma, plasmacytoma, plasma cell myeloma, post-transplant lymphoproliferative

disorder, Waldenstrom's macroglobulinemia, and anaplastic large-cell lymphoma (ALCL).

23. A method of claim 21 in which immune discases are selected from the group consisting of:

psoriasis, psoriatic arthritis, dermatitis, systemic scleroderma and sclerosis, inflammatory
bowel discase (IBD), Crohn's discase, ulcerative colitis, respiratory distress syndrome,
meningitis, encephalitis, uveitis, glomerulonephritis, eczema, asthma, atherosclerosis,

leukocyte adhesion deficiency, multiple sclerosis, Raynaud's syndrome, Sjogren's
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type, nodal and splenic type), hairy cell |eukem a,

diffuse large B cell |ynphoma, Burkitt's |ynphoma
WEb@snewmyt oma, plasma cell nyel oma, post-transpCEO$2008/069125

| ynphoproliferative disorder, Wal denstronis

macr ogl obul i nem a, and anapl astic |arge-cell |ynphoma

(ALCL). 23. A nethod of claim2 1 in which inmune

di seases are selected fromthe group consisting of:

s@ﬁ%h@éﬂu%m]@%%ét AlabCtc@RRE tdl§ased BehRbY Eh'scsavse Stﬂﬁﬁiu‘ﬁm:&mplex

Scleroderma and sclerosis, inflanmmatory bowel disease

I(ep]BU)s Ia? n¢phrapathyskedé Qolynﬁ:mj@]adnq:sv tnppihd-micdiated thrombocytopenias,

L& % e{ﬁ:ﬁ{ @%g%hl%ttﬁr%ﬁl%oaxque ggglmlgg Qﬂcﬂ réﬂlg' 1d10 athlc

ence uvel onepnr

tBl&iﬂMayt ﬁnﬁtﬁpﬂm@ﬁh drcamilgic alnauiaomyhﬁh@cﬂmswo ﬂupus nephrltls systemic
def|C| i ple sc ndr one,

1@%@% éwﬂaf 5%%@1&\?%5{1%@3 %f?%rég%%@ cahyeds; Qraves'

dilsleﬁfeaﬁ%shuﬁgﬁ%QByr&dﬂissW%?@ner"s BB N IR! @iheﬂ@sPWn'dFdn%) chronic
IgA nephr opat hy, yneuropat hi es, i mrune-nedi at ed

reipl GHives pewp éﬁﬁt%l@us @emnuabow 1/, prs] legsashiirs associated discases.
t hr onbocyt openi ¢ purpura and chroni c idiopathic
t hronbocyt openi ¢ purpura, henolytic anem a, nyasthenia
24. Ayr anti-€ D20 aptite dp épimuldtios of siysh & ¢6 inmh:ish droynhierRostibody is

t0| arthri i C. der
Sﬁ@ iglsthe é?ogvégml%wéas@m Thgll fAcpgma ’toﬁﬁfilﬁla?li /58, 1188,
(Ve gRMEw- 196 9K RIEU] IBBIOBRE.019TENN' s syndrome, chronic
renal failure, acute infectious mononucl eosis, HV,
and herpes virus associ ated di seases. 24. An anti-CD20
[ t
25@%?&%%581 ith | |boid%/91|r\§}9§,}é g%%:e{eaa V%V%J%(S%é”g e%k&fhg 820 is COPD.
consi sting of rituximb, tositunomab, ocrellzunab
708, 11B8, C6, | MMJ 106, AME-133, and TRU-015. 25. A
nmet hod of claim 18 or 19 in which a disease involving
cells expressing CD20 is COPD
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