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USE OF A TYPE || ANTI-CD20 ANTI BODY W TH | NCREASED
ANTI BODY DEPENDENT CELLULAR CYTOTOXICI TY (ADCC) I N

woCoMAI1BKN2ZI ON W TH CYCLOPHOSPHAM DE, VI NCRI STI RETAMRR009/002111

DOXORUBI CI NE FOR TREATI NG NON- HODGKI N S LYMPHOVAS The
present invention is directed to the use a type |1
abiSE CB20 TartE b@dyT Ive D20 IANTH BOEROVARHI INGQREASRENINAIBODY

cel bEPaENIBNPIORILCILAR O%@@i)of(mm( ADmui\a@Dwmmm@N
e OVPRTREY L AR PH AR V) R ErANlﬁ ORUBICANE

chemot hor apoit {REagave NaRGdOERH ﬁ%@% s

consi sting of cycl ophospham de, vincristine and

doxor ubi cj ne. Backgr.ound, of the Invention T 20 . .
TIPS GURER, HMienber At SR tihdn s Dytroey b apd Lt adibody with
diddreaseh hmt&tady reperidegecellatar By xitisy aADSZd]) (f@nht(hb indanufacture of
| SPSTRRRG G LAt dna R B My cncers
I ynqnhmasxoxewn(h\/iablmmtherapwm agentt seddcted ﬁomaholgro@msmtmg of

arSlgplafide, Mg fpg iy S9xofB0% ™ (256" < Tound on

the surface of greater than 90% of B cells from
p%ﬁ@&@&i@%ﬂ‘—@ﬂ-‘-‘&?n’phm d organs and is expressed
during early pre-B cell devel opnent and remains until

piThs NED2@ Inholdéflé €alem tdaed mmaﬁmaymphwy&smtnm Biffdentiation

nor mal I a | i gna
gnttlg DA é:p%S&:BZ%ﬁY(Y\rI(e)ghobrlce gg;gsanegn% Srﬁ e%rtogem th a 5183;0 ]far gelght
C ef Iappronmmdg I35nkI9 lbgamhonmvse BNaid) maite 8 Iwmphomyt@ (Valentine,
A B aod C?B%Lfibhé#%zaagf@éséﬁﬁm 1h?§7 ! @dShbAUD, et al,
on hémat o} 0|et|c stem ce ro-B norwa ]
c@lMI%O Jo? (B3 t(h&3) i rd i) tCFl%%Qj@st(ln%a@ &he surfage of gtea%ﬂr than 90%
Jof BYUEH@ (ﬂom pedihtal bisdor 1 ?ﬂ-@h&ﬁ%rgan_ﬁ%d85 eﬂﬁﬂeéﬁéd&ﬁhﬂg early

bgx | 20 prat
- BB enr AR ) B, @R B el Gffergpfition. CD20 is
r prgsent omchitth astsal téllstdsavelbhs mahglanBBccmlllls mpeciidular, CD20 is

Sggﬁt@&@d S8 | {;zﬂéx’eﬁlaiu 9@0/(,'6‘%{@'\4 t11' Abn- fi’d?%léss )Fﬁ@&fnas (NHL)

ns or oco gens

chfénciﬁgsommiiéh htaﬁle Blgoght 63:(@3/)(1%%r l434|‘|14'3§é)ybbbllsa§m ¢ound on
r 8680 01@50 §terri3cel}7s§)ro—tﬁcelﬁn Horkfal PR @dis dsr other normal tissues

6 %7%1%%‘7?\5/1? t(é ?ﬁg{rﬁ‘%ﬂ 13512)&;?%@?% rlnlngall1 am no

acids, 2 1 are acidic residues, whereas only 2 are
b&ke @5 antitdd aeiti cathboxlyhtermitiad refgé@i ofithea3D20 ptateings hetted within

R&%g@&%gﬁ%pﬁ&ﬁgngﬁ %lfj glﬂ? ?{g{?{g} é‘ﬁﬁt%&glv%ﬂl e of.' Sther B cell-specific
surface structures such as IgM, IgD, and IgG heavy chains or histocompatibility
antigens class 11 a or 88 chains, which have relatively short intracytoplasmic regions
of 3, 3, 28, 15, and 16 amino acids, respectively (Komaromy, M., et al., NAR 11
(1983) 6775-6785). Of the last 61 carboxyl-terminal amino acids, 21 are acidic
residues, whereas only 2 are basic, indicating that this region has a strong net
negative charge. The GenBank Accession No. is NP-690605. It is thought that
CD20 might be involved in regulating an early step(s) in the activation and
differentiation process of B cells (Tedder, T.F., et al., Eur. J. Immunol. 16 (1986)
881-887) and could function as a calcium ion channel (Tedder, T.F., et al., J. Cell.
Biochem. 14D (1990) 195).



CD20 might be involved in regulating an early step(s)

in the activation and differentiation process of B
woceddgs(4Zedder, T.F., et al., Eur. J. |nmunol PCIBEP2009/002111

(1986) 881-887) and could function as a calciumion

channel (Tedder, T.F., et al.2.J3 . Cell. Biochem 14D

(1990) 195).There exist two different types of

anti-CD20 anti bodies differing significantly in their

NPHere WxistRO diffethngypesn df hha!CIYLE antitididsvdiffedsg cighéfgantly in

S., et a 103 ,(,2004 738-2743;
wirgir e & o7 BRink e tBke? (Rt R Ely s, "% Blood
aﬂ1®3 1200149 27382743 gand CGragg, IS, , etra., @ioedt 1G1n(2003) 1045-1052).
ated t e
?p%glg:sagglb%gé tcl? gytrﬁﬁ)gﬁn%lﬁ%béf? %tl?_% &df'ﬁ@gﬁ*knt mediated
5 horiaRwse, Bharyepst:mp|Ibw}b@§168é8fee&ﬁ%wyomabt(%} d 1B8, AT80 or

t phsiekiz&E 8- L?ﬁ%ﬁb&dh@s C&Wﬁ$@i‘y”ﬁ1ﬂﬂﬁ@ daBkt aEIORieahi Sia caspase-
w th concom t ant hat i.d a rine e osure The

sHdepsny CBH?HBWSPe OB‘r‘ta sphafidyls %“ee’ﬁplosure
ant i -CD20 ant i bodi es are summari zed in Table 1. Table
1Thershpeig icomnafn feanees ofintgpd Ypandl typantli atbZD20 antibodies are
a y of the Invention The invention
co*lro"glqke%s ﬁgml}glcra of a type Il anti-CD20 antibody with
i ncreased anti body dependent cellular cytotoxicity
10 (ADCC) for the manufacture X#blealiedi canent for the
treat ment @iropditfes O By RISANWtype IE 8htilCD 2P ARiiBGibdN
wi th one ore nore chenot herapeutic agents sel ected
FOm the group consi sting of [cyclophospham de,
ncr typeilmatie€B20@atibodiesi ne| Thetypatbanii-€;D20antilodies
PPt ses—the—use—-of—=a L_ypc H—anrti+—Eb20—ant bOdy wWh——
ncr easefpaniopimpidpeendent |cel | ul agype Yit ODRJ iegiitd
ADCC) ft(?rp t he manuf agt ure ofla nedi rayprmzl: faor l‘phprya
eat qent,. of t uf f eri N@J iAMl1ILEZD20 to lipid rafts
><preg"s3 lézec%n (gfbh%lﬁ ff(rso nagion with one ore m)rg
nenot her apeuti ¢ _agents sele¢ted fromthe group
bnsinsteasgy Qalbcdyfdg%ghwmﬁim de, Deqﬁ@asp@; (lélgﬁl isotype)
DXOft ubl e IIIC IIIVCIII.IUII IUII.IICI bUII IIDUD

aADCERARIRTA 1RO sotpd) | mer eARAL aetwadafylgGl ‘isotype)

ependent cellular cytotoxicilty (ADCC) for the

[ eat nenlgu&ftgnﬁgfg%ag%cp (€sSi ng cancerp ducet%oo (JhP%t %ﬁéaglty

th one ot her apeuti c agen

Fom the group consisting of [cyc hosph
ncr i sHometypitiagisseationi ci ne. gggrﬁ% h %mr'ﬂ? ¢ a%%egatlon

'\nrv\rl cne A tvuyunn 11 ANt Ch20)
prpt1—Stos o T Tt o2y QISLI uu

Apoptosis induction upon cross- trong cgll éeath mduE:'t'ion w1tti'out
linking cross-linking

p

o<-h§f-*o_—czoom-~\—'o<—h

Summary of the Invention

The invention comprises the use of a type II anti-CD20 antibody with increased
15 antibody dependent cellular cytotoxicity (ADCC) for the manufacture of a
medicament for the treatment of CD20 expressing cancer in combination with one
ore more chemotherapeutic agents selected from the group consisting of

cyclophosphamide, vincristine and doxorubicine.

The invention further comprises the use of a type Ii anti-CD20 antibody with
20 increased antibody dependent cellular cytotoxicity (ADCC) for the manufacture of
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ant i body dependent cellular cytotoxicity (ADCC) for
the treatnent of a patient suffering froma CD20

WOoeRpyassi2ng cancer in conbination with one or ®CwHEP2009/002111

chenot herapeuti c agents selected fromthe group
consi sting of cycl ophospham deg, vincristine and
doxorubicine. Preferably the treatnent with the type
Il anti-CD20 anti body with increased anti body

d@%&ﬁ&ﬁﬁerﬁ &bt lﬂlh@treéliﬁeﬂ%@ﬂaﬁbdtién( ABXE&Ing froima CD20 expressing
conbi nation with cycl ophosp I e,

SRl abbmeiap i, LR O A TR s SRy Selpfted from
athel gr@ii Comaisting oflyyalephosphacnide santrating hutigoxdepnodent
cellular cytotoxicity (ADCC) and one or nore

C@ﬁmhl)&{ti%ﬂeffﬂi‘fh‘ér ngﬁﬁ essg rrt?g& a¢ z{n’h%ﬁ@ eanﬁBQ(‘.lﬁp with increased

consisting o vincristine

cyc
daxdhodyi deneadensy CQ!]éJgarl ﬁthIQZEP“é{x ARES) nfgr cthe c‘é‘?atmleﬁt of CD20
p@iﬂrbﬁkﬂi&aﬂc@r Bredomuieationodaki enes otey Hohe fﬂiém()ﬂi‘él:a)peutlc agents

e |l anti-
orttl, SRR PORITE (91 SHTPPHORYImidE: cYipgrptine and
Dﬂsmrumbmen of the Invention The term "anti body"
enconpasses the various fornms of antibodies including

bkf'b qg{/ern%hnﬂllﬂdrlrlgfr?cgg%nts%t %9 I?%klt@ﬂhgsdntlg&;i?%vlth increased

I bodi es I es and fgene i ca
0

e Afiltroder dapendant IseHiles ciiokexieith 6APEkAI foa ik H@@Iﬁl@@t of a patient

C i /& {rlC AR 'abQQZ@Se)ﬁ{regsﬁngHQiCE@nﬁ c%mliubé?féheﬁlltﬁsoﬂtek)k more
as fragrrents of such, ant |5{$o i es as

cRAFRRNERPTicagsRiS peleeted Srotr s P 09%%% qflr}vsmmwhmde
aKthcﬁeﬂir&i dddioxdhbidiss. s " nonocl onal anti body" or
"nmonocl onal anti body conposition as used herein refer

t?re%ergf)l?pg{ a‘r'e&ﬂuegi VAR tﬁ %{gm ealel %(9 fatnﬁbg‘d}n %ﬂl 1ncreased

am no i on. erm
rremdmdwnaﬂlepmﬂenbowlular efcbtptpxmt}’ar(ﬁll%) d§ dirs pmylpln@mal with

SERAbShIRpIRAHiRE asP Ofichibifdel Y Whi ch have variable and
constant regions derived from human germ i ne

e BSOS TISHL TP OBE R i
V\hicﬁéhsémeﬂntiﬁﬁs_y deﬁenﬁehﬂ celbilai re@tdxicity FADCE)sgahione or more
8ﬁ rrﬁ%t %raﬂgu%c a%ghts eftcted ff n{i‘ n}'?eg Hélcn %f?ctgﬂﬁsgfzc eﬂ%hgsphamxde

uman eavy C
| vgletistinenand dﬂxambutmafmgxsnen CO2EExpressing canasr.tinipatisylar in B-

Celelr- Nﬂﬁg&%ﬁﬁsﬁﬂgh&nﬁ @@1) anti-CD20 antibody is a

nonocl onal e term"chineric anti body"

refers to a nonocl onal antibody nprisi.n
Preferably said type II anti-CD20 antlboddy 1sa glycoengmgered, humanized B-Lyl

antibody.

Detailed Description of the Invention

The term "antibody" encompasses the various forms of antibodies including but not
being limited to whole antibodies, human antibodies, humanized antibodies and
genetically engineered antibodies like monoclonal antibodies, chimeric antibodies
or recombinant antibodies as well as fragments of such antibodies as long as the
characteristic properties according to the invention are retained. The terms
"monoclonal antibody" or "monoclonal antibody composition" as used herein refer
to a preparation of antibody molecules of a single amino acid composition.

Accordingly, the term "human monoclonal antibody" refers to antibodies
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variable region, i.e., binding region, fromone source
or species and at |l east a portion of a constant region

woceed/mMeth2f rom a di fferent source or species, FPSTAIP2§09/002111

prepared by reconbi nant DNA techni ques. Chineric

anti bodi es conprising a nuring_variable region and a
human constant region are especially preferred. Such
muri ne/ human chineric anti bodi es are the product of

eéﬁ@f)lgﬁ%gda slmgw&qhmgtdpbaﬁga? &hiclD npvebsarﬁm@am segiENtsgions
e odl | he | bul i iable r ons
RS Fheh Pl 2T frmarea kiR sy, i o8 erfifiment, the
rbtynama%noxﬁkbﬁal {imrhmﬂlesfaré phidueed by enhytiraiines Which includes a B
t
{%ﬁ?ﬁé& ?ﬁogrg% B%lﬁfs Si'l%gslgdngh Eﬂlbljrlgln %g t#ih%ﬁlé Iﬂouse having
chmgemefqoumrtshm a émrrtanehe@w ghaig) trapseensoayd adighy human chain

&Fﬁ%@ﬁé fused dPAHhGRalpEE c@l.sO referred to as
ssw tched anti bodi es.” Methods for producing

chi c anti bodi es onventi onal .rec i nant
CRicTEbY seuyes LoDy Ormihot & MBEoaa0 P Rhoan i n

the art. See, e.g., Mrrison, S. L., et al., Proc.

NZh¢ .tere d@dhivaéric bRy 1(e1[e9§34)> zﬁ&ﬁdncﬁaﬁﬁl aUSb@d;Q@ﬁn@ﬁSing a

Vaﬂnaf Rl 244%&%1&%;&9 m Z{oﬁr&n&ﬂ bodyes LRf 8 feast a

" portioh erfencandtan rggioardarived d‘rqn@gu diffsrent GDRce Hyvapepigsnusually

H:;piule@db %E&H‘iﬁhbﬁem\h@ te0PRiffes AThiABRO AliBEWES RoRprising a
di f erent speci f |C|c§ﬁ as conpared to that o

pERERE VEHARIRGEBbAN A humin SORT e dFeign a&ma?lﬁféwref%rfed Such
Lfﬁfuirlliie/hﬁmgl (ﬁllr@éﬁé tlttbddidsoart ke braaenof kxpregied imdfunaglobulin
DR LAY 0SB R R bl v
3@4(8@7andaﬁdﬂz‘k\lesagamge re,ncM1@g hugtanaimmungglehudin3dehstant regions.
t € tff?fO?{ﬁ? of MOninfedict drftiBbatel ¥ emdoR Egeﬁdb%p&%rftQﬁ@éfﬁ‘Qn are

ose representi ng sequences gn|2|n

afosgEnwhishithel cla%vreswslasszhasmp éncah ey H Qlweg%ﬁam that of the
aﬂﬁgﬂ%ﬂ'aﬁﬁbod-lgj1 eSuchl MhifeAaN aafibddiedvre akd HFEEed1@6 €dsn ) class-

IS | nded, t nti bodi s havi.ng vari apl e,.and
Siehear Rt " MR e AT S HhelifG aAlbS& Gnvolve
| oonieatiomdd uédomtsrmt @A uind igena tragsftdtivndedmiques now well known

nt f an
vanth(?e Vg]nqgefg ?\%@{S%Eus(i golﬁ PE(& b%%ahéé(ylzggﬁ 9??1984)
36851B33335; 505,302,378 QnstHSt%%Qﬂnlﬂ“ogy, human ant i bodi es
agai nst a great variety of targets can be produced.

EXaEntes "H’LflmQrHE@ﬁ aﬁlﬁﬁdd@o%@ﬁs & entfbddice XA phieh dBS ‘ﬁrahmfi)rk or
in Kellermann,

n Bio
(25029 lemgrany detsining rgions SGTED hart bR RO e o t%&%ﬁ}pﬂse the
agDR&d dveingintnogdlsbulint enhdiftbrém specilfivile aal dompared to that of the

parent immunoglobulin. In a preferred embodiment, a murine CDR 1is grafted into
the framework region of a human antibody to prepare the "humanized antibody."
See, e.g., Riechmann, L., et al., Nature 332 (1988) 323-327; and Neuberger, M.S.,
et al., Nature 314 (1985) 268-270. Particularly preferred CDRs correspond to those
representing sequences recognizing the antigens noted above for chimeric and

bifunctional antibodies.

The term "human antibody", as used herein, is intended to include antibodies
having variable and constant regions derived from human germline

immunoglobulin sequences. Human antibodies are well-known in the state of the
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human anti bodi es that are prepared, expressed, created
or isolated by reconbi nant neans, such as anti bodi es

woizseiasrd from a host cell such as a NSO or CHOrmpR09©02111

froman animal (e.g. a nouse) that is transgenic for

human i nmunogl obul i n genes orsanti bodi es expressed

usi ng a reconbi nant expression vector transfected into

a host cell. Such reconbi nant human anti bodi es have

varti (@bt ®ijkndM o atidivan rdegWarkel,0BGi, V@str.f Opim [@heanBiol 5 (2001)

OSBRSSl o SRRl Pal L SR DR e e of

t tm:getmvanbe prodoesde Bxemples dfjheotaedintibodies srievfor exameplée described

T t he
W%gglgl%hgﬁf CEIEI%@eco ?%{ggtl%g@ ?@?%eg ar e
sequences that, while derived from and related t

hdhefterge raeqrpinany hamenantibedie At Bsed h?ﬁ‘i}n,rﬂétlmﬁ&‘i‘iﬁlrtﬁllwl“de all
eXlshn \Afnﬁtlmmest et e PRepareit, Iebg@ysee eérehted Or liPREd BY r€oibinant

Vi VO. used rein, s b|n
S psai st 7 anpodresnsnlal o a Jiet SRR g8 ¥EGar (0 Tetl or
bifioeh @Myaihimal (eg. Gi)&l@u@a)tthzgem traﬁ%rgeﬁlerfabhlyrnaﬂ[] énimundglobulin genes

ifBI I 8%1&(}8#73 ressg gggge& r% %Emgnt{l%!_;{résls%[h le?W)?r %%fegted into a
mbbgticellr Sug ccopdang,ant Ilom_l.aa antibodiys hameevapiahigi ang constant regions
afyb it ﬁfofnshlﬂﬁﬁr? g@rrﬂl‘?ﬂ: %ﬁxhn@gl@ﬁlﬁﬂld ngelpdeg dhnor&as@AYed form.

such as Scat char anal ysi s on Xpressi
c dhe gecompinang pinap GBP@déeSa%ﬁcﬂr dipg edhs é“"emég“ ﬁ%‘@obee“ subjected
h ﬁf f {‘/hvo i sBmiafit Q@F@d’llﬂi&ldnn Thug ehOMRIDARE WeRRenadstbfRMNA VH and

CoboTan of <ot PR R & Gl S ek arhil gerved rom
danxb Irelatet] r tanidechrDigomlittee VHe amd VAN seqienedsn stayane masurally exist
dy t
;ﬂ%‘@‘g%ﬁl%lﬁb{aﬁ%‘e‘%@"%&*ﬂ@% %ehgﬁe "elk? or functi ons
(ADCC, conpl enent bi ndi ng, The "variah| e
r &gi Bipd [<rsi; @p@ﬁ@éh?/ohmémga L lhlfld% isapGifigaldy) to” Fefers to an

\éﬁﬁﬁlﬂﬁlyespé@lﬁbﬂ?y ?Eldﬁlghlﬁatﬁé’fm ﬁ}t{gViﬂ) })rﬁ&ﬁrabl? eﬁb bid&ighaftinity
en eac e all o0 an ea al

SR may P UbrE! (e BB Ry RERAAED By fp-value
t bé 1at nngli‘hor Toher Gogal (1'% modl/ly. dtiedhding affamityl mgihtemrrd:d with a
h SN dard %ﬁ{m g@gf fshﬁ? as S05tcHrl E[o? E&?ngly Gh @@%r&@ﬁ@ cells.

domal n conprt ses ’four ranemor regl ons
sequences are wi del y conserved, connected by

", y
" Mg demmr nuglpis acad)inanieoule’s as usa IherRimt lérlmfeyléei é? rﬁ“ﬁ}lﬁ’f’g DNA
r %ﬂifl&!ﬂlﬁosta&}@%\)A f?ecméﬁwm&c fﬁealrﬂaac@él ahly bk shgbeeinded or
conf qrnma n FDRS s connecting
t feu eéﬂé?égas ?HP&?#%P& Hié’n@éﬁg ﬁq?’delg@ ‘chain are held
in their three-di nensional structure by the franmework
r i desnstard domains" are not involved directly in binding the antibody to an

antigen but are involved in the effector functions (ADCC, complement binding,
and CDC).

The "variable region" (variable region of a light chain (VL), variable region of a
heavy chain (VH)) as used herein denotes each of the pair of light and heavy chains
which is involved directly in binding the antibody to the antigen. The domains of
variable human light and heavy chains have the same general structure and each
domain comprises four framework (FR) regions whose sequences are widely

conserved, connected by three "hypervariable regions" (or complementarity
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formtogether wwith the CDRs fromthe other chain the
antigen binding site. The anti body heavy and |i ght

woch@/mns@DR3 regi ons play a particul arly i npor PEMEPR@9602111

in the binding specificity/affinity of the anti bodies
according to the invention ang-therefore provide a

further object of the invention. The terns

“hypervari abl e region" or "antigen-binding portion of
adetermintnpdygionbleODRS)e A'hb dragicworle tetionistadopea drshaet @atdmation

| t i, body. whi
57 R, P RSl B, AT IR THOCDRS in o
anlilaium am:hddrmsthdu dyre¢-donersfrmal sturq@mrertentharﬁrmework reglons and
fh@g wifh9h@MEDRE", on'paﬁathe; Eﬁaﬁfﬁﬁ@ﬁ}ftl rbm&ﬁg site. The

reglon are those varl a mal n regl ons

t nesiogydieavy padlight dgingaDR3gkgiges Pl qqm?lﬂarénéfmmr&m role in
Thfer €1BQi'n% sﬂebﬁlcity&hﬁmﬁ}ngf AN M Holdds NeecBididd) o fild hﬁ@ﬁtlon and

ri se nus the domai ns FR,
F @fﬁF@o"la%%‘@ﬁfZ@ Jeﬁh@p}—‘?ﬁ“’eﬁg‘b‘ém ally, CDR3 of t he

heavy chain is the region which contributes nost to
affhe ¢eems BhyyshrvagiableDRgmnt] of Rintiggn-binslirey portien ef an adbody" when

aﬁ&e%rkgérag rbfr Sérﬁlﬁlng fje":s‘{dlug Bf of afth B3hich & sponsible
S i e o affi 5|

Se uences nnuno 0gl ca erest,
Epr antigen- bmldlgm The fb@pm@@abqum@@h@ﬁmww |am1@<eg0161r651dues from

HaRl tmiiehbRass, dé@fmlﬁilr%f)ilééorﬁnddro"cbh@se"Fr@ﬁbQ’Hﬁ@ or "FR"

froma hypervari ahl e | 00 The t
" (SIS FE Gase var qﬁé’é’&@ tregle%ﬁa@agﬁv % gmervmle region
i f‘d@id&h@@ aﬁm&reﬁﬁﬁbﬁﬁﬁcs Thesctbrel e kgl #daaaes chaimelodgm aftibody

[
aragsis, Somad-ofy Eafrafy IRt el ERIEARY ABth gBRa, TR
BCRR 3 arwif FRA. Eﬁsped:ldtbx; GPRBhef ithe dieavyorehaim iSh @@E@on which
a%ﬂtﬂgﬁ\eyﬁl%%%nh Eﬁ &Bh n?n@DRf afdSR ?eg%ﬁgra?éﬁ t %Q?Qccordmg

unor_ ce nacti vati ng “CD20. T

ofo &ﬁét@éﬂqude@%&%%f gpatrsp ol ndgausBeasof Byotsine 06 AmpgIe Togical
Ofntéﬂéﬁ el [FaWPQBliEB AR S ce, Qﬂhﬁorﬂﬁdﬁﬁftﬁ@@l@f‘ﬁda&h Bethesda,

&ﬁgg(hpggél a’i‘A(ﬁCCWQSCa?eFCBCFSn% n%ﬁp?r)‘/%#gz&og anti gen

CD20, B-lynphocyte surface antigen Bl, Leu- 16, Bp35,
BVbe temes [€D20Thadt ER20 antigerCD2R asedi bwyhar@cddydmg'n and

t n
DS ACHOR i, 0L RO o K g vt
phgpel |@@r%md by sebype are exaresse PE§CB$ tran%fpctesbm the CD20
ap &ﬂegqﬂh&iﬁ g toF dnhgnt{Hed) Antheé Qh:?slfbntlbitd\ﬂ?o ttu@e;s)m; argfggh bB ke the
a odl.es ype anti - ant 1.nodl e

ckiling ofi el ﬁ%&ﬁ?%@@b Ry BOCFlY frestivataie GP20. The
Bkidintk &0 the( &84k pitésifig M3R) mapdctiabyg ondloBmoretofahe following
Blm%%l?anisms: Cell death/apoptosis induction, ADCC and CDC.

Synonyms of CD20, as recognized in the art, include B-lymphocyte antigen CD20,
B-lymphocyte surface antigen B1, Leu-16, Bp35, BMS5, and LF5.

The term “anti-CD20 antibody” according to the invention is an antibody that binds
specifically to CD20 antigen. Depending on binding properties and biological
activities of anti-CD20 antibodies to the CD20 antigen, two types of anti-CD20
antibodies (type I and type II anti-CD20 antibodies) can be distinguished according
to Cragg, M.S., et al., Blood 103 (2004) 2738-2743; and Cragg, M.S., et al., Blood
101 (2003) 1045-1052, see Table 2.
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101 (2003) 1045-1052, see Table 2. Table 2 : Properties
of type | and type Il anti-CD20 anti bodi es One

woegensidsal property of type | and type |l ant iPCTEBP009/002111

anti body is their node of binding. Thus, type | and

type Il anti-CD20 anti body cam-be classified by the

rati o of the binding capacities to CD20 on Raji cells
(ATCC- No. CCL-86) of said anti- CD20 anti body conpared
to rituximab. The type || drdhle ZD20 anti bodi es have a
rati o of t ells
(AT No, - EepPhAt 3P G {yi’%ﬁaffﬁ?ﬂﬁ%@%ﬁ%med

+t a0 N E{-n

U I I l. u/\l ||uu UI \J. v U U, U, CI CI O.IJI y’ UI U oJ

D. 55, Menpt-€DR0 Akibolied tO D. 5. t?ﬁ@[mﬁm(ﬂh(ﬁﬂiﬂbodles
tIY'PQ

ype anti-CD?20 antibodies |nclude e.g._tositunonmab

oran ool AR 1 (o0 oot tﬁ/ﬁ%ﬁﬁ Bhife’ °

P005/ 044859) ,_11B8 1gd (as djsc
004/ 33587P)CDA P l,nmg@afbgc; PR %?%th;? i I‘P’ld rafts
t—CB20—antt+betdy—+s—arnenocional autiuuuy that—btnds

to tmereagdmcwl(tﬂlgma@tpwani zed Medpdsed DDA 128 0type)
i scl osed in WD 2005/044859) {Type | anti-CD20

antlg%cegct{vﬂtgr(b ggﬁlsgot 0.t he typADCIC acivityqeli Ig6 1 hgvtgpe)

h I a acmlestoCDZOon Raj i

celTs (ATCC-No. CCL-86) of salfd anti-CD20 anti body
:onpareoFlﬂbblfldmgﬁian%Yof 0.8 {o 1. ZRGéF@ﬂ&i%D&CQﬂaCG}’Q

O J. J. E}\allpltb UI DUL,II Lypc I allll '\./LJC\T d.llll UUUI [

| ncl udeHgmgtypid 5g.%§¢gmbn 1F5 | g2 aS{remRchomaiypi¢ srgregation
Pr ess, a Bl ood 6942 (1987) 584-591), H 47

brj g Ghtrreescetii deatho geltiction Without
et C% ctidgipon °E§|’S)S(1%‘é2‘m& $cl osedand WBsanBd)35607

and WD 2005/ 103081) and 2H/7 1gd (as disclosed in WO
2004/ 056312). The "ratio of the binding capacities to
COme essenRaj propeity of typrdCandbtypedl agé)CL30 antibedyiis @p@0omode of

aBHdH‘%d 'Iﬁﬁs G P I?djt g1f hﬁtpémbc{ntlb§d}d€§ne5érblﬁ§s‘#ﬁ&§’by the ratio

di rect scence_neasure

f pﬁewé@e@ns @awwt@sépﬁ%%o PRyl Gelds %EQGrEa)Cﬁér&@ of gpid anti-

amD20GA%Bo@Nédnmlyd fomfukiaded with CyS5 and rituxi nmab
conj ugat ed with Cy5 in a FACSArray (Becton Di ckinson)

e o afFo T 4bBERs nivds Ptk o3 BRAMaABloi o GR20 on

bRnajjicn@s b%b@@rwm €SCL-B6LDP Said antR4JI2caitibedy AT@Earkd to rituximab

C%g%q)o 0. ? '\gljefér{fbl% he A useg?g@@é‘:}%@f”eréﬂw Netd ¥.5. ER&mples of
such type II ant1 CD20 antibodies include e.g. tositumomab (Bl IgG2a),
humanized B-Lyl antibody IgGl (a chimeric humanized IgGl antibody as
disclosed in WO 2005/044859), 11B8 IgGl1 (as disclosed in WO 2004/035607),
and AT80 IgGl. Preferably said type II anti-CD20 antibody is a monoclonal
antibody that binds to the same epitope as humanized B-Ly1 antibody (as disclosed
in WO 2005/044859).

Type I anti-CD20 antibodies in contrast to the type II antibodies have a ratio of the
binding capacities to CD20 on Raji cells (ATCC-No. CCL-86) of said anti-CD20
antibody compared to rituximab of 0.8 to 1.2, preferably of 0.9 to 1.1. Examples of
such type T anti-CD20 antibodies include e.g. rituximab, 1F5 IgG2a (ECACC,
hybridoma; Press, O.W., et al., Blood 69/2 (1987) 584-591), HI47 1gG3 (ECACC,
hybridoma), 2C6 IgG1 (as disclosed in WO 2005/103081), 2F2 IgG1 (as disclosed
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means the nunber of Cy5-1abel nol ecul es per nol ecul e
anti body. Typically said type Il anti-CD20 anti body

wohae/asr4ati o of the binding capacities to CD2@CEHEPR9002111

cells (ATCC-No. CCL-86) of said second anti-CD20

anti body 5 conpared to rituxigab of 0.3 to 0.6,

preferably 0.35 to 0.55, nore preferably 0.4 to 0.5.

Said type Il anti-CD20 anti body according to the

[ MWOCHGOM@BSéG)NamdaWZG@ﬁ/iM;Y) dmpePid@nigGde(dsutimclosed in

c ADCC). By "anti body having increased
W‘?ngi‘/ﬁé‘% pe&dent cellular cytotoxicity (ADCC)" 0 or
"anti body with increased anti body dependent cell ul ar
cThet'mtip eifthe bindog)capacitiesdar{iD2hon RajitseHs (ABSCtNeit CCL-86) of

t gf M2 CoRhi ARGLARES 'd&m;ﬁﬁ%ﬂ' Rg HnxiBaseds AREmAted by direct
determ ned by any swtale t hod known to t.hose .of

orramﬁa«?t}ucgﬁscwcq ﬁle@ﬂgﬂa%t dneglc dypregesnge \intengjtighHdMFD is
agfeaduréd asing Ghidowsti-CD20t Batitaslyagonjsgsed &igeCys ednds rituximab

that. are, k tar t ant i.ge. .

- SRR E SFRCSRTY e HaRin S Rait celts (aTce-
ahlol 66dy86)23s ddseritasisaExaspie Nordangealcplhtedab fdlowod

nononucl ear cells (PBMCs), isolated from bl ood of a

r andarib o f ciedsirding eapdcities do 020 ansR i Edist(AT EBNosCCR)86) =
the assay is carried out according to foll ow ng

t | i) t BM: I d
P eI it 3 acoqbsaiaelineiitc AR imety,

5 x 10BMEECYS/rithixinmabRPM  d&1Sk labalingragio (yh- anti - CDRO0 aibtébody)
target cells are grown by standard tissue culture

net hods, harvested fromthe exponential growh phase

WMHT B tie abédni flyores@he intérsity. I084“CyasibleingnraRBMas askd herein

C%{,etanilﬁg A “r“E)f éeya?%bﬁpqueﬁltﬁeg?? rm)l%&ﬁ %ﬁo Of 5

ur e Redr um
resuspended | n cell culture nmediumat a denS|It&¥ofI 05

cdypisaliy saiditype HomtinTBR0Iantieedy ks a rasiof ofnthp bingdipg capacities to
celdo0sHs Redjs iceils RRPEE-RbE d@@@éf %f rsafl ts&:oﬁécathtl\ﬂ@bbo Ofntibody

a 96-well mcrotjt | at [

se?maqmegi/ QPhEREaD of 9r3 Wb 5w&¥%bl¥§ o8 gﬂ/rmre.mef&@hly 0.4
cwogre nmediumand 50 microliters of the resulting

anti body solutions are added to the target cells in

f/gf%fl% é/\ﬁl tlr&lgﬁg Eihttlbodl){t c@cﬁrﬁlnﬁstgg%év glrg/fefﬁtgont, E}éﬂﬁ%ﬁ%&&l antibody
C dqwdemtaelldnr cm@elcatwdA@,CC)

By “antibody having increased antibody dependent cellular cytotoxicity (ADCC)”
or “antibody with increased antibody dependent cellular cytotoxicity (ADCC)” is
meant an antibody, as that term is defined herein, having increased ADCC as
determined by any suitable method known to those of ordinary skill in the art. One
accepted in vitro ADCC assay is as follows:

1) the assay uses target cells that are known to express the target antigen

recognized by the antigen-binding region of the antibody;

2) the assay uses human peripheral blood mononuclear cells (PBMCs), isolated
from blood of a randomly chosen healthy donor, as effector cells;

3) the assay is carried out according to following protocol:
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v) for the maximumrel ease (MR) controls, 3 additional
wells in the plate containing the |abel ed target

wocetdgsgideecei ve 50 microliters of a 2% (VN aquadrg009/002111

solution of non-ionic detergent (Nonidet, Sigm, St.
Louis), instead of the antibogly solution (point iv

above); vi) for the spontaneous release (SR) controls,

3 additional wells in the plate containing the | abel ed

t ar geti) ded PBMCseareiiscdatbd) using rsednidardr density Bt figatibn procedures

cul ture ,medi um. i nst n 0 0 I, nt

i v aboa?g)are SIJSP?HC{I ﬁ a?égx ?66 %etﬂrg}/]n?r %WC@TI éu?ﬁl{'e llﬂe(é ﬁl%

cent riif)uhedarget &dlsyare gfawn by standard tiasde ml@ub anethodso harvested
hour &, fihe é’)& o'n):nt?a@ ggaov{gtg%hg%egﬂrgh gf daf i Eﬁ%fﬁr tha]n 90%, washed

suspensi onwg 51
yi el d 18nRR Ie@‘% bﬁtlkt\argetneém laheled with 2E0 plar@ocmré of “'Cr,

pl at esyahed n{ve&eedlthncealncmmﬁélbﬂémmuaﬂ@rres% ?&md in cell culture
atnosphgc;le at 37 Cf r/mis |x the cell-free

super g H'F”\‘tlaéiﬁ‘\‘%ﬁ’@ harvested and the

experinmental |y rel eased radioactivity (ER is

quant 6§ 2 HSLOfR, GANERRRURLE L s AEEGE06 A urferred o

speci fi or each ant
concerﬂapbweﬂmfa&@owdﬂ nycrotiter platd; or nul a ( ER- I\/R) / (MR- SR)
x 100, V\,here ER is the average radioactivity
quantified (see paqint ix above) for that anti

concenit S E‘ﬁlboﬂm 1p serigfly- MF%@@H} é@%a&mm 904 Fng/ml in cell

t(quant i dulltagk i/ﬁ&egmp@h@tsm ﬁﬁl@@lﬁwﬁ)off e rehittiMRas@idyoddlutions are
see apo

pai.n v .aver a e
o olBER 14 YRt el PEIe Wl MiSPEARe, eyt infgplicate
SR comtariohs ahtibedyp ebn¢entratiazovavering) thei wholeasedeBX@ich range
is defjaed as either an increase in the maxi mum
percentag€ of specific lysis observed within the
anti body concentration range tested above, and/or a

r educty)ofdr itk hﬁﬁnﬁlﬁﬁ%ﬁhieaéMRP cOitraft 3 RAdoAR ATkl the plate

achi eve one ha f .0 e nmax erce f s

lysi s OBLANIYEd Wl?t?ﬁl‘?dqfaﬁ%eta lvﬁoﬂ}:é‘ﬁi:‘iogfqr%%?raa%éé(w)
t est echqabowssolubion offioheanie detergklat:(Nomdete Bagnia St.tloouid)einstead
2000, JERSHTRaY SR bR ROy RpBRgRY,  Tedi af et by the

sanme antl ce the sahe type of host
cells, using the same standard producti on,

purifi
\Q&nerHe Sllf')mse Sg@ kaagémﬁ&&ﬁggte 3%‘&1&9)?1%1 w\em ﬁhthe plate

are ,
not bé@ﬁta@maadé@dawe%é@gefcéﬂls@, rewgwé@r@efrohters of RPMI cel

culture medium instead of the antibody solution (point iv above);

vii) the 96-well microtiter plate is then centrifuged at 50 x g for 1 minute
and incubated for 1 hour at 4°C;

viii) 50 microliters of the PBMC suspension (point i above) are added to
each well to yield an effector:target cell ratio of 25: 1 and the plates are
placed in an incubator under 5% CO2 atmosphere at 37 C for 4 hours;

ix) the cell-free supernatant from each well is harvested and the
experimentally released radioactivity (ER) is quantified using a gamma

counter;
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to overexpress GnhTllIl. Said "increased ADCC' can be
obt ai ned by gl ycoengi neering of said antibodi es, that

wormeayvihdsenhance said natural, cell-nedi ated ef PETEPR009/002111

functi ons of nonocl onal anti bodi es by engi neering

their oligosaccharide conpongpt. as described in Umana,

P., et al., Nature Biotechnol. 17 (1999) 176-180 and

US 6,602, 684. The term "conpl enent - dependent

cyt ot oy ¢hd ype&@la@)ge oef glesifico 1ysyssils oilclilutedn férurach antibody

t t | t d

| ventsegreT i atore R SCPraifTERL U U SR) & 100, where ER
meas uris dhaefrageabtipattyvityhpantifed (seatpooit ixapowe) dorathatoantibody
of | i i. - At i . .
! COARESRERR, b5 MR SPUQATLOREL po i
conpl ezhene). farDbei MRf ermiedls (seetroiginVi #oyy), i anduBR dis ghe average
conc enﬂaflﬁﬁ&tﬁﬂt uahf@fed Me& B8ink Yxséb%v@ﬁﬂr kheSISRICBMr&tE (2 %Point vi

or unmor cells after 4 hours. The assay is
perfor de)preferably with 5 1Cr or Eu | abel ed tunor
cells and neasurenent of released 5 1Cr or Eu.

oo 1D e i DR R0 5o A frpiiRte o A€ maximum
Ty pi peadentage yqfespedifia ﬁy:'ols ob2fvahwitbimdihe sangbodh eoncgmration range
' So%;x%%&gg&)r% %E&/g?gtsx%ﬁhawn inGHE (BBQ&SI%EC%C% }ﬁf?@dé-r;requlred to

ave a decrease
i sotagpieye epppaied the magipaum pgraentsgs |0§§P‘%9Fﬁ% b@ls| %v@erved within

i SOttM@eantnBB@}t %ﬁ@rﬁ’rgﬁ&@&aﬁée advkdd- a@%o Bt EMS@SnaA@CC is
SO i e an
(ol BHE & T Ay R Wit S E i spediiakpy the same

ant | Aty dy, i produc@dngt theasdnye eypgi ofelerse deldd)iuvirg thehsameenstandard

g Bodndtith, RFEQN8 Whm BRI Anf A0 AL ARIL RATHORE kngwn to

chi rtbasecskdiﬂdu ibdbig/ arédmt ahatdap noteeg m@cgd ] rli@ﬁtamﬂﬂls engineered

domg, RS e@RBrekSGheant i fied by the nane "C2B8" in US
5,736,137 (Anderson, K. C., et. al.) issued on April

17, 1998, ,to | DEC Pharmaceutical s Cor i on

i xﬁﬂqsaﬁei fﬂﬁ%&oxf@a becbtpiRed 5?&2}(9?@%\@8@%5? #q gntibodies,

WtHalh nﬁc&hﬁﬁ:ﬁﬁﬁhc@ rsafdehataei, cull-medvagd adttectr funttions Wfanpnoclonal
.B cel |l .non [ I I LI .

SERhPR bl Engifedel (G ARG E et CORMRE, b ddbbrifed i

eXimdmias B., ptata Naboeplietagmol. dép(éﬁ%ri%d;ﬁ@candﬂ £6.602,6860)

(Reff, ME., et. al., Blood 83(2) (1994) 435-445).

AgelE ttét‘?f?ahélﬁ lehlten@&éﬁeﬁﬂéxﬁ cé/t&i@klﬁitﬁ oD@ Clbfétd % 1YRis of human
assays that measure ant i e endent "cel | ul ar

CPHTBRIGRTESE 5115 RS antihad weRTdHba, i 1, BYCHIQRy 1 the presence of
agémpreient. (€DEr B ineadurdtBpictaablB- by theatitathefdly ofia preparation of

CD20 expressing cells with an anti-CD20 antibody according to the invention in
the presence of complement. CDC is found if the antibody induces at a
concentration of 100 nM the lysis (cell death) of 20% or more of the tumor cells
after 4 hours. The assay is performed preferably with >ICr or Eu labeled tumor cells
and measurement of released °'Cr or Eu. Controls include the incubation of the

tumor target cells with complement but without the antibody.

Typically type II anti-CD20 antibodies of the IgG1 isotype show characteristic
CDC properties. Type 1T anti-CD20 antibodies have a decreased CDC (if IgG1
isotype) compared to type I antibodies of the IgG1 isotype. Preferably type II anti-
CD20 antibodies are IgG1 isotype antibodies.
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di scl osed in WD 2005/ 044859 and WD 2007/ 031875, which
were obtained fromthe nurine nonocl onal anti-CD20

woaniyviedy B-Lyl (variable region of the nuri n@CnaEeeg09/002111

chain (VH): SEQID NO 1; variable region of the

murine light chain (VL): SEQiiD NO 2- see Poppenm, S.

and Visser, L., Biotest Bulletin 3 (1987) 131- 139;)

by chinmerization with a human constant domain from

| Tkt “alnduiﬁqeb’l’ @m'llskglyh Qﬁ’mﬂérmt anvibod Beexaifpl@ @@5d Bypt85Anti-CD20

PRmpreE fod e AR enBPe S BB AOHah str Ll e onstant

zmalﬁ&omﬁﬁng Rrosbelondll ayntlbh@y dimeptethagast theltyyman CD20 antigen.
flf sOofk eplrgaﬁnt\’tﬁ)rdga%r?algggﬁlﬂﬂaxpf afntﬁ'?a ne%\(%){stmaki{?mﬁ\{@ and is

ecte

omagro
C Blonpiied by B M HPER RSN 5 TB0MET (AnarsarpIo60 8t k) issged on
ﬁ%@n\é\q 72@‘%/ %3@3&9 to EIRC | PHavadyueitas r@drp@fa@loﬁe RituxBnab is

oV Frethe gisafinent Shamisniy YUh e ARks L 0D &5 ERERaB GO gade or
V1R, Qm7®s1tw@[ 8f @illaddnyHbdgkiri'h lymmyptioned [B-vityd mechanism of

PO SBohA G FERAR SibPnEE iR Bl debenden
ZOﬂ@fOGMWKEPC)F(BIefﬂ;IM Foret al.hBldedrfd(2)4é898-43pH44mt Additignally,
ant&@ﬂg@rﬁéﬂlﬁcﬁ@ LGy "f}{“éx;*h BP9hat Ritaburl UrRBbEREefénbdt cellular

Pescaccording o the invention are
gPytewHaiy{éded)- (GE) in the Fc region according to the
procedures described in WO 2005/ 044859, WO
Z(Fﬁé/t&ﬁ’ﬁgfﬂﬁ}naﬁ/i&(ﬂmﬂyﬁaﬁﬁﬂcﬁi ” eton@ to Rumaaized B-LyNaintibedy as

e T

atlteemednep awneclnnadf an@l—«]BaQ ylhabwdyanlrylt (veriflJe regjpwof the murine

Phels" &HM\%‘“ st Ig?%%n'aﬁné%l(- 18 of WROREriAE REASIn (VL)

Yo OF nore one

b§£@e8?| @035t Bopemian Saaed Réissch oo B pier B'é‘ﬂetl“e%sﬂ 987) 131-
5930, ; R him et 2dtion a0k iaeﬂuneam&disfmnuomald fraft Ig%m@d following

Bihzaisn Geed O BPT AR RE RD 207 RTaE R Shimpniced B-

t hel Eﬁtﬂbc&tjesﬁ raradieclpsefie rdatailyn W ee008d044862 and WO 2007/031875.
ol i gosaccharide conponent can significantly affect

pF’%f@Jaf) Gfie r‘ﬁl!ll'ﬁyrﬁ?éd dé g’}é& tl%t)é}l”cl%xfaggli)l@ rEd6h 6Pﬁfétﬂeﬁvy chain

copr teln I nc sI cal . resi st ance

L 6VE) Selecied fiom Sxup of Nodstok® OhN029hHH2 to B-HHY
S¥sd HIHIRh®Y BRIGLKT Nt Wes2003644389 Gntll W B0 03 mb) Especially

opistetRbans S BN ottt 41 3 bhonhs dpeiip; BHH3) Bohme, 5.

SHH&}tBH—H_SS BeHLAl | agd SBEIEISBr 6 fI@Z0 2 BiT@44880 eandl W2 0057331875).
f gﬁe Elﬁ’ t@gg‘gﬁr%g&gg([ Bdfylsgﬁt%%%w ﬁasaogna%llé/ ?e%%n%ﬁ!h@ light chain
(VL) of SEQ ID No. 20 (B-KV1 of WO 2005/044859 and WO 2007/031875).
Furthermore the humanized B-Lyl1 antibody is preferably an IgG1 antibody. Such
humanized B-Ly1 antibodies according to the invention are glycoengineered (GE)
in the Fc region according to the procedures described in WO 2005/044859,
WO 2004/065540, WO 2007/031875, Umana, P., et al., Nature Biotechnol. 17
(1999) 176-180 and WO 99/154342. Such “glycoengineered, humanized B-Lyl
antibodies” have an altered pattern of glycosylation in the Fc region, preferably
having a reduced level of fucose residues. Preferably at least 40% or more (in one

embodiment between 40% and 60%, in another embodiment at least 50%, and in
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made. For exanple, certain oligosaccharide structures
nmedi ate rapid clearance of the glycoprotein fromthe

wooadst«2eam t hr ough i nteracti ons w th speci f iP€T/EP2009/002111

car bohydrate binding proteins, while others can be

bound by anti bodi es and trigger. undesired i mmne
reactions. (Jenkins, N, et al., Nature Biotechnol. 14
(1996) 975-81). Manmalian cells are the preferred

hafit sndthér @ﬁlﬁtdiméhtom ledst t70%4 apistd)ofghy @Dg@sabaizmies dfiehe Fc

o Rt arsvietg e iR PP RRERRIAR (b e rogion are

Dpreferatdy basected.d ycobi ol ogy 1 (1991) 115- 30 Jenki ns,
N., et al. hbture Bi otechnol . 14 (1996) 975-81).

ﬁé 8[1%&a¥8{a rﬁ}l}% &ky&ﬁ%‘férf?ﬁ@anﬂgoifﬁicpémg@ﬂ@s |l @ant to the

ges O osts, such as yeast
f?ﬁﬁﬁh‘éh? @sthﬁ’i?ﬁ@litlc Elyseproteim dngiuding plbrsical stabidity resistance to

%ﬁb@é&%/'a@thbl@nuﬁé{aétﬁfr@sw@tﬁsﬂfél ah@dny stybteﬁlappkﬁnﬁh&ﬂ(ﬁlﬂdﬁfé@ and
fron%% F strea undesi.rabl e |, mmu

i $ReeH aﬂbyqyn %Bf%’ﬁg@ﬁqucy g%&egg nof 8y Jythe presence
bbﬂlabgerﬂ:&J bactals/o toh tﬁﬂm]gcmmthS cef| sligo«Shdchesdes. Some

g&?’etra 17, ﬁon% k}/et\(/%l;{(%ll ?J}éc a &Vﬁ SQ ?&Dgﬁ’ ?}%‘MQ%CH%S@&H be

el eeE
smadamce qg:layxptfsycleaammhg@aaqcam@ struséures cr@maée eﬂpllcbwearance of

CQIQSL%N fot&ﬁn%ro?ﬁ | g Q;lo%ﬁ‘@érh Cﬁlrbﬂglﬁtlﬂ@réaotloﬁé garllt}i specific
pr od e clonal cell 1ines. They can be ggb&ure

hF@hOltb@ﬁaéP pinding prodging, Mhilgiodhess earohe bepud Qies prg trigger

NBftedire® MANRAE Mehetidne. (RMBhOPNENdt 4, Naﬂ;ﬁﬁ: Bitdechnol. 14 (1996)
r§ﬂ$89r0|ble bi opr ocesses. O her connnnly used ani nal
C

ncl ude baby hanster kidney (BHK) cells, NSO
and SP2/0- nouse nyeloma cells. Mre recently,
pMaduuiliann detlomater aths geréferredhi heits  foas paodistipeenf therapeutic

(glérg oteinbE Al gbsth &Ncapa%‘ihtglto g@@é}‘l‘ﬁt@ g%t&h@ ﬁhﬂ‘l@ |mos%-éompat1ble

9752981 contali n_car
méglaatapeb%@pvé@waw&u%s Gtrply ﬁém@&&%ychgﬂ?ﬁ’l) 115-

CQ@)}tSIeﬂIaifns J1€QieP as NhMuHBﬁﬁé‘dhnblS quxm99®<£s7se$131 Béctéria very rarely
I n

t arra nked c ohydrate structu
B e b nsSanie kS ey APEO X RoR iR 1SR s veasts,
f ﬁlm:rtdnm‘ml fuagi, iinsect/ and \Plang leells, Aac:ldaglgicddbhhsn rpatt&ms Lassociated

ggvftgg'%%igi cﬁéﬁ?ffr%%efé&g %glﬁg ?sﬁ'eglﬁ) und-Egﬁab% EffuHE ?ntglfacﬁ&?s and

vari es
cnsomeristificdegsen diedyc btmgpégzic@éltw Ameitge sanpgalian  cells,

apflifefhdRGE UG (@ﬁOV@E]We bedH flopt db?f[tﬁ&ﬂ?%gecﬁ@uﬂﬂ the last

as bi ant ennar ol i o ac harldes Wi
Fep SEPHFS dn o o By Bl Henyaag: pissms Tse gals allow
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cor 0ol 1,00S tructure att
pgq,r} eci;ﬁlg.\r cg‘c 938@)%%? ies in szrP%Ie%b Qrgaq %rs %gmg sefum free media, and
nperadt theadevatpnizntliof safexarst repsodugible pioearocesses Other commonly
used animal cells include baby hamster kidney (BHK) cells, NSO- and SP2/0-
mouse myeloma cells. More recently, production from transgenic animals has also

been tested. (Jenkins, N., et al., Nature Biotechnol. 14 (1996) 975-981).

All antibodies contain carbohydrate structures at conserved positions in the heavy
chain constant regions, with each isotype possessing a distinct array of N-linked
carbohydrate structures, which variably affect protein assembly, secretion or
functional activity. (Wright, A., and Monison, S. L., Trends Biotech. 15 (1997)
26-32). The structure of the attached N-linked carbohydrate varies considerably,
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afnebwdy @epbhatierargeeincidasss &y troteneycihjle Apaottpining a simple
\(]b#offdﬁl:ﬁfon Mlgc&s’atrlﬁtplo?éntilfillga‘)’&lﬁmg%ﬁ @ﬁﬂca@%(tﬁﬁ@ﬁhb&é@d@ 3_ﬁ‘ects, is
U ancihe sty BN efectorFRIgn b PRERFBRal iibodic
( EQQKﬁinaﬁ'ing_Sﬂl)eir_dligoumhﬁ(&Vddm{?inymSMClﬁM in Umana, P., et al.,
oyYEer expy.essi 0 s c :
ol RS SRR, LT (SRR POT BAf Ly R o TR B ifbodies
7$he, mastgéopmoeylytusad shbedies gacanicyr imgundtberapy.naei ghycopfoteins
blie bR Qi GRRAAEHALHES oS AR SE W KO NG ERASHS BBmain.
invitro activity an anti neur obl ast oma

c AheeMoc corpplse | RiaEnRgRY | digasacchardey) atideigl i By (fge buried
B oL (e L e mavpepide
ot echnol . ) 76- : t he
eh?‘?ﬂﬁ%@n‘&o?ﬂdeﬁleér Bfesﬁgﬁec’ﬁ %F%nt}?é?tgb)}h‘f ﬁ%é%g’r g‘i Bedigie effector
r @iretiencych afhatibodyi depeydeani CETulledyootgsicity (ADGCE)gd ifely, M. R.,
cl ] n nt pbogdi as ' h
nrOiy ShisSBER SIS0 RIST A R ot RS, BERLIRES. 163
| (K998 SBbe Wajghto Aband IVeirsan §+ s drends.ietrchraldds 64997) 26-
i gpptandard industrial cell lines |acking the GiTll|
enzynme (Umana, P., et al., Nature Biotechnol. 17

(1999) 176-180). That study was it first to show

|l meripisly stovst URbereraU Py AU eeBmS e 2 e Chp) cels

eog B4y Nragetyhguestinixodiyprstaasei g (C6hTH1TY), exglyesgltransferase

S‘F%-Etlg%llrz{nlg\gﬁé ?ol}m%kigr? olf %{jseétgd %Hgé)sqgéh%ﬁﬁgs, ls&;rﬁ@c%ntly increases the in
vitro ADCC activity of an antineuroblastoma chimeric monoclonal antibody
(chCE7) produced by the engineered CHO cells. (See Umana, P., et al., Nature
Biotechnol. 17 (1999) 176-180; and WO 99/154342, the entire contents of which
are hereby incorporated by reference). The antibody chCE7 belongs to a large class
of unconjugated monoclonal antibodies which have high tumor affinity and
specificity, but have too little potency to be clinically useful when produced in
standard industrial cell lines lacking the GnTIIl enzyme (Umana, P., et al., Nature
Biotechnol. 17 (1999) 176-180). That study was the first to show that large
increases of ADCC activity could be obtained by engineering the antibody
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of constant region (Fc)-associated, bisected
ol i gosacchari des, including bisected, non-fucosyl ated

woabiygasuechari des, above the | evels found in PCT/EP2009/002111

natural |l y-occurring anti bodies. The term "expression

of the CD20" antigen is intended to indicate an
significant |evel of expression of the CD20 antigen in

a cell, preferably on the cell surface of a T- or B-
Ceidducifiplcellp teéxprahl GnHIB*vﬂﬁJ:H alsd l&Moaari ihdB¥as®In the proportion
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| ptdfﬁﬁlbl&sa n(btblﬁtglcbﬁlnﬁﬁr Patmnns savmg a ¢€DR20l aXngesélNﬁ(ﬁlaincer can be
g&%mlhe NERQL LN tlhe a%ltn eg 554 'antt?g extpﬁessmn is

ncer pa creall Cc C cer I N canc cancer
hawdsuged nsiog, 1mur@hm®emncail MH(ébthB@tronn@A&foﬂa via PCR-based

?&Eﬁ%mﬂgggmsggﬂlhggjm‘gper rectal cancer, cancer

e anal reqi omach cancer, gastric cancer,

colon ca breast canc rine ca cer rci noma
f he iermy a@%%%.eaﬂre@%%gamegf & PRS’ eggin { o%ﬁe%w{fnﬁn which

C&feCc_talﬂOéchdllﬁ shb\e aheéx\ﬁre@sm@aff(lhél @mmzinttgbﬁ Sﬂ&tﬂji aB20 expressmg
carci nona

CRLOBR o8,  antle Boper B O RRIE i g Bncer. non
osmalheek ddag (NBEL} pancen) broaditapalgiolarheellt lupg siadcag) bert, cancer,

?E}fc%atlgfcah&‘f' éésﬁohy Qhfced bR headde ﬁE%lpchfaﬁgoté(UrQH@éocular

and sarconh t ti1ssue, cancer e ureth
C EFkasomgY UteREe ,sémﬁ% OV3Fian canceT. sstalefancera Aenser of tfter?élal region,

bkrgAEH , canafC egastic tchfcds] doRM @zincléf eb&ﬁst caiRt, GRkine cancer,

f th
BSR 5158 FllopanoBes GREoBRIPE B Thiriyme spreigoma of the
neapimsmimfnatdfethe eagina| carviiontust thy wuh/m HaigRin's $psaasd, cancer
aéf ef ysrg)gEg gﬂc@r %?‘?1‘9% gljnhl(fqﬁ’testglel %er«%?to?gﬁ‘e endocrme system,

ytomas, schwa ependy

meaneer obtmghvm glanémamgermfetbe psrqdmdglw Icancer r of the adrenal

Sg{agtlﬂ g%si‘@(ﬁna BF kit tti%ElYe %gﬁ‘&?'?% thd Ofd] Bhcbebf Bfel S¥nYs, prostate

e pearof Db agie: SO BaRAREy PAEr B S0 calbsBrenoma
e&ﬁf:ﬁa%ﬁial’tﬁ' thafgRl palvisy sRdothelich4) Hephtotdlula dayl&?hbiﬂfiaﬁy cancer,
(gcr:oegla?srmas o%’ the central nervous system (CNS), spinal axis tumors, brain stem

glioma, glioblastoma multiforme, astrocytomas, schwanomas, ependymonas,

medulloblastomas, meningiomas, squamous cell carcinomas, pituitary adenoma,
including refractory versions of any of the above cancers, or a combination of one

or more of the above cancers.

Preferably CD20 expressing cancer as used herein refers to lymphomas (preferably
B-Cell Non-Hodgkin’s lymphomas (NHL)) and lymphocytic leukemias. Such
lymphomas and lymphocytic leukemias include e.g. a) follicular lymphomas, b)
Small Non-Cleaved Cell Lymphomas/ Burkitt's lymphoma (including endemic
Burkitt's lymphoma, sporadic Burkitt's lymphoma and Non-Burkitt's lymphoma) c)
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| eukem as. Such | ynphomas and | ynphocytic | eukem as
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Burkitt's |ynphoma and Non-Burkitt's |ynphom)
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Wihoeas i Q\IHE))JkEé'peala(lSzLih): CB20etAprelisfiglsandenrigea Mdhrtle cell
onm rkitt

Kvﬁvﬁwm D) asby skl CHOTEiol SL ) e Bapic hmphocyti
ntﬁugemal ((H.dﬁeBJfopl‘lphffn‘a: la;ggsielltlyrap&phaﬁi)LCL) Burkitt's lymphoma,
| K%ﬂ%ﬁol%]ﬁgg&t 'Sfbflé%?aﬁ“o[ (TF ?Jltwggm\ﬁéﬁe?&ﬂg' %aﬁgmal zone
Renhprmsh ot ratselantAympho PRl ﬁ@aV%tdlaor%t(Pﬁ&D)oHIYt%ssomated

e A phdRN val dehStForARFhAR6k1bBulinfefia, % PRIty cmrlgﬁgphoma

refers to a procedure or course of action that

d ned,to or. el im. nat e. the, nu anger
cIhe SH1RL 4, Ml RaLF ey o i livh egt’t‘ﬁfibnswﬁkesﬁrg’ £F cgample,
cemcer refe’ toed hmdcemthret pea&bursg"ofcantiosrthatr isadesigred to reduce or

pEl‘i)llninfa?J @k In ﬁ}bgf 8P E&%Eﬁqégr?ﬁg? gg;a d@r?tc Sﬁﬁaille:vzat{ﬁ‘l%%y&@%ms ofa

cancer cells or ot
eEaneehdie ethadaef treatinglmeaeerarr ansthes psplifgrative @asordgr| does not

' Hecfe@éhhly RRaf ﬁgl't' ﬂﬁadcan@ér ééﬂ@tor bflﬁr &éﬁmeﬁ WB11.0h factCBa éﬁflhmated
sorder w | be al l.eviate

or,. ot her | n
b rgRaher OF £ wgdlé%rﬁerewﬂ ih foghed %@PPWHH@%&? symiptoms
Wof &l candepvt dthkedisdrdedwilf, is et aresallebistedMdifieh, a giettoxd dfiteeating

g?r}cgmmltp bg tp%rever q&j%\fee%t \;vﬂﬁ taelcc)iws'lﬂcre ihg&l of g(lpc%ggs?g&ywﬁfch?given
the medical history and estimated survival expectancy of a patient, is nevertheless

deemed to induce an overall beneficial course of action.

In one embodiment the treatment with the type II anti-CD20 antibody with
increased antibody dependent cellular cytotoxicity (ADCC) is in combination with

cyclophosphamide and vincristine.

In another embodiment the treatment with the type II anti-CD20 antibody with
increased antibody dependent cellular cytotoxicity (ADCC) is in combination with

doxorubicine.
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anot her enbodi nent the treatnent with the type |1
anti-CD20 anti body with increased anti body dependent

ctl hhbthér eryib@xlimehc tHey tréaAiDeq)) with the tgzpm)l' Bt 0D Onarittbody with

oxorub e, t her 0 at ment

ey gLl Be R Col B S T (R EREL I by wier
deyxémﬂmsphanaﬂé uI ar cyt otoxicity (ADCC) is in

conmbi nation with cycl ophospham de. | n anot her

em’g@(‘y Embﬁkﬁn{eﬁ?ﬂ{e'@%tm%f Q/lﬁlhﬁetﬁ//ﬁ’@ ), hn@@DZOCQ?tQ)ody with
ant | I ncreased anti b dependent .cel | ul ar

c{NCERaY @}ttb@dy Appgndentseellyla GW%?‘WO%W?P] is in combination with

CygdlepHdssiRindAde, d&mcri/shﬂéﬁh@ﬂdn&ﬁulﬂ&ﬂedoxor ubi ci ne. The
terns "co-adm nistration", "co- admnlsterlng or " in

ti, h t he,,
LR R S R G DR e ip oty g used
aherelnoblgveathd ssmiednedieng tirefeape ubé¢ edmgustratioasofosagd type II anti-
Emloeanft gﬁ&@égﬁ‘& Eﬁﬁ_c%%m@ﬁlef'é@%uﬁce n%n@st gs bt Eﬂikl@t folfl8tation or as

CO-a |strat|on can > t aneous o .
s By egparag farmulatiope (There@eadmipisEptéomean hersimylianeops gy gequential

| éiter BRdeREWhEdinriete@atp ttﬁ'éré QJa file) periotli WiSilSBIRA (S all) active
Si rrul t ane tﬂUS| xert thel ical..actjvities.. Sai.d

r
©pEs Piedushh <xfit; B Pilg b e e oI SFe Fet-CD20
agetiioglyar andc osaadi michemibtheepeatid hegerss makd aneadsiinistered either
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bot h therapeutic agehts are co-adm ni
s BRFENAF &P’r%dHtIWétebf‘é’sﬁng%m@Hmﬂ?ﬁ dserivaminsied sitherioa the same

saﬁsendﬁ% Sdﬁ)afdf@a&ﬁﬁﬂdtﬁh@n@dmoﬂb $>lf ltlaat agm& 1s caﬂrrmnsteﬂa‘d on day 1
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rabe ﬂﬁle 4°tia sh?i b isd 5L 1708, fildt effn?lrb@ 4 nd the term
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e.g. every week. Or the chemotherapeutic agents is e.g. administered e.g. every first
to third day and type II anti-CD20 antibody is administered every week. Or the
maintenance doses are co-administered sequentially, either within one or within

several days.

It is self-evident that the antibodies are administered to the patient in a
“therapeutically effective amount” (or simply “effective amount”) which is the
amount of the respective compound or combination that will elicit the biological or
medical response of a tissue, system, animal or human that is being sought by the

researcher, veterinarian, medical doctor or other clinician.
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In a preferred embodiment, the medicament is useful for preventing or reducing
metastasis or further dissemination in such a patient suffering from CD20
expressing cancer. The medicament is useful for increasing the duration of survival
of such a patient, increasing the progression free survival of such a patient,
increasing the duration of response, resulting in a statistically significant and
clinically meaningful improvement of the treated patient as measured by the

duration of survival, progression free survival, response rate or duration of
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such pa I ent I NCreasi ng t he rogressi on free

Saressan @ﬁm@aetwnalrbamoems thalp aice gatyetine thupaERost igended.

r lﬂ”ﬁ&%&‘élﬁ? oh@%tﬂbbdﬂ?eﬂt Jindh& traimfehtt Wﬂ?'tue Bipg i ﬁmﬁ;amzoamlbody

cli.nica oV, nt of the

i PeifpreatemnBopd oot oRE S, FuRosielg JARGET T combination

pnmgraaae ioenmibreechemuthérapdutic ragento saected frenothe nowgt cansisting of
)r/cel‘éﬁg)gﬁl??mdg @111%[:1§tf1r?er raﬁ? &%%Héﬁ@t oné g&dl%gélcm%stermd

i ncreasin he response rate in
Preéqtlblefmr@ﬂmmy, lbédmgé%teﬂed t he type Il anti - CD20
anti body and chenot herapeutic agents combination
[@@h@%{ﬂbgl@ﬁncﬁpﬂ% %;ﬁ@ﬂ@%ﬁh@)l(ﬁﬁh@tﬂfod %@%H&E{oﬁi‘dﬂﬁ%tﬁtlc agents
are suita esen at amount s a
o embieah inuient S bl BisfEouct HiknaleFReordids”
one enbodinent, in the treatment with the type I
afthé uEba0 trentdrbamteraidt descnittededore asuim chauythdmpertgeregimens is

Cglnlelljalllﬁr w%wc%%{e%'zkd i ARGk e eC ea&? (Ndi H%eaﬁé}@m falls

erapeuti c ag ents s
guoedgs thesang tcpwgdmtlwcﬁoo mmgtsﬁamt@leranw Aeg ﬁﬁ?@tﬁ@naﬁoﬁnd for

d @Mfdlf?l’l%: ' zﬂf?mn%ﬂﬁtl&g diotite@Nahd QRTSE%&O SW#K Oddine adjustments. For
preferab re ni sone, ered. In

o FER e o ioal 4gspges qf thﬁaf FARTHHiCHSaYs 4R the corticosteroids

C hﬁ@fntahye ﬁqmdtngmmgehé pati@itbiculaired oell respbnsendetérminesiebly using
Whlép Sg%lg h :a § Oegrgalicl: ¢ rt' sgig% gwglls gt? rea_uc%duéoqnggred to the
chmnnmmﬁépethlblabsqneg pﬁ@dthtwrsil gédmeagdntsy wel |

characterized in the cancer therapy arts, and their

USSpiReI edd@a%@' lot wpdefredthe Stﬁé'recﬂ‘eﬁfb%&l%e%hbo@&rft@r and/or the
nmohi t ori ng | erance and effectlvgness an

cEPftiCRtteIoKly canben dhe Engemreremmerdehby Ht?slaaaéﬁcwef rind where
Sﬁmﬂca@éﬂ] Uﬁiﬂmﬂﬁosresﬂiﬁfsefaﬁf@b@sei headinialialoddBs egese edduced by

the Sheno hera ents and t corticosterol
§ aPoh 856 fﬁE&gm{‘H% Gl G, BTG 1Blf e acwal
rdemnsellbdelmnm u;mjl psigmgnt of the phy5101an the condition of the
patient, and the effectiveness of the therapeutic method based on the in vitro
responsiveness of the primary cultured malignant cells or histocultured tissue

sample, or the responses observed in the appropriate animal models.

In the context of this invention, an effective amount of ionizing radiation may be
carried out and/or a radiopharmaceutical may be used in addition to the type II anti-
CD20 antibody with increased antibody dependent cellular cytotoxicity (ADCC)
and chemotherapeutic agent combination treatment of CD20 expressing cancer.

The source of radiation can be either external or internal to the patient being
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hi stocul ture nethods. Generally, the dosage will be
reduced conpared to the anount used in the absence of

woadatsanal ot her agents. Typical dosages of &QT/EP2009/002111

effective the chenot herapeutic agents and/or the

corticosteroids can be in theg.anges recommended by

t he manuf acturer, and where indicated by in vitro

responses or responses in animal nodels, can be

r adated Whyn the soarcehio extenmabtoothe putiait, tiva grerapydie known as external
ncent t|o t c a

dgﬁaélﬁ 4 <L ion e?ap %ﬁnﬁgﬁ} \%anlf the Q(ﬁ.lr@e b ?Adlg{(ﬁl s nw.r}uil to the

c patehint,i trbn tmhtmm ip aahwr]braclawtuerapee (BT} dtatdlwhes gtopfs fdfeuse in

UBRY Uk & MR thfgntE@hs gsh 8B skReteh nfrd(ﬂlttﬁgrglroud) mcludm% but not

na

responsi veness of rrnary cul tured
immeétt@c@mtm &@siups §3, lgawm 92, ymerigiing2¢ hogdd 98, cobalt- 57,

SifeY-84, feBhricfifnAPRiedhé-ab e, i8dingEk 1 rmlqhaluni Mt |I§3also possible

con of th| i nvention,. an.effect
iai’feﬁawr aPay O Ay BT o OGRS chigrearory (e type 11 ant-
r ad20opimaibody evith areaded/ ahbadsedependent dellulan cytotdxliety (ADCC)
20
déxgcg ﬁ%eenﬁ%ﬂgrgp?u% q egg[ﬁ&ggl%%% Exja?tk%&fsaﬁseeg \Qﬂfl&ﬁ %qgh ionizing
c heslattomer apeut i ¢ agent conbi nation treatnent of CD20
expressi ng cancer. The source of radiation can be

eRLiRfioR H{e?z{éﬁq aQfandBtde dhehtTot E’(ﬁltﬂﬁl‘iﬂgelﬁl{resectable or inoperable
bei ngtre When the soqurce i s ei'fz’rna

a
pHinesand %Oﬁéuff‘ﬁfe?‘ﬁﬁ‘;?taﬁ%s o e et Rt bedscsgih when radiation
r @bty lQi@ Hebﬁ rcdﬂ]ﬁu(e&&ﬂﬁi chéfﬁkﬁthelhbyi Raiativn thérapyllds Bigedron the
IS i nt t he ien at nent
o Pabio B b bR ety o o4 PR U St ghe deat
oﬁtraxbdmtlvehmlm mv bothi timaraand eogedl ettssues. f Tlenradigion dosage
e1‘1 @g&%ﬁgﬁ d%ednl‘ﬁt tebh&Tbf ?Qh&tﬁ)n 55’%9%6&81 dose éGy) time and

Iri"dium 192, anericium 24 gol d-1

amqnasvn ahpuist &r, el cleinsd oy, th@o«mcra@-glﬁﬁhe amount of

i @mla'tﬁmla’ﬂganeanﬁcemeh Wil ddpkhd ohSabsOcdasisietaibes, bat tirl&lo most
th.such radi oactiv

th tibod
pf-fg?%?agbage %/f]?\/\fop@tbcgl P t%mmorﬁfﬁﬁghﬁ I(%B ngkfrvﬁrttxﬁal structures or
| nrgaas s thedrody pardiythd epeend enwhich|thetuarordys spread.cA typical course

th% Pfo?g 'XBE @ ldr{ CraB QR0 tHef VOﬁ‘ltB op reatment schedule
PLFHmBAC tor 4 et Ui Eoir e rallgt A

ronl zirmg ra
Rau¢raa 1 &noé wesk apg;oql,smh 8 tefalddnsd of betaitesr AP angd 80 Gy administered

CNMHeYaticMAn WYiSEe Qﬁiﬁ? If@c@6n | bf‘&lﬂﬁﬁ @ 1. 9”@%[ S (ﬁl@fg/a%eek Ina
tunor net agqt}fgses nprQved results have be seén

r BT rmpeEimepy oh 455 BEXARUED TR &t IR EY wﬁar%m'ﬁuman

E@ﬁﬁle’ilgd ae ttdaesdapith nl&d&?ﬁﬁdatﬁl{jh tree@mprit ofcthplieventiah alnTl radiation.
ose iation.deljivered to far i -

I R e T (—
t theocorabishatiar vl the i isgergin ‘Ehenhaaduhtwl@n cosbiged rvagi wediation,
' ﬁgg&[égg%ltﬂ aqﬁftfoﬂgldcl'léfnétﬁ&gﬁelﬁlc SRt REAQR ARER" B&dmeters of

adjuvant radlatlon therapies are, for example, contained in WO 99/60023.

The type 1I anti-CD20 antibodies are administered to a patient according to known
methods, by intravenous administration as a bolus or by continuous infusion over a
period of time, by intramuscular, intraperitoneal, intracerobrospinal, subcutaneous,
intra-articular, intrasynovial, or intrathecal routes. Intravenous or subcutaneous

administration of the antibodies is preferred.
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fractionation, and nust be carefully defined by the
oncol ogi st. The anount of radiation a patient receives

wowndd11s8pend on vari ous consi derations, but tRETIRER009/002111

nost inportant are the location of the tunor in
relation to other critical stypuctures or organs of the
body, and the extent to which the tunor has spread. A
typi cal course of treatnment for a patient undergoi ng

r :ﬂié &hémathteh@eaﬁxy agédtd afe administeedadta @ﬁﬂi‘@rﬂ ceordifgl toaknown
ot al do

rihsgs S EauhiiSPap B Pl el Q1R L FRghudts infusion
davéry af perded arf Gfmeabgutinttardusaola, Oni@yperiforgaly singrapggebrospinal,
| Ehb%u&ﬁ@(&ﬁr r mra-zﬂjﬂ%hpe ']Ltrggnbﬁhfs 1&Yﬁﬂééapn (;rheﬂe‘?oﬂafs Boutes

i'/ré ragy tunors I i are

t Irdrayemisnsubcuianequs Hr @é&ltadeﬁmﬁﬁ@nqrmféh@ ﬁkmn@therapeutlc agents is
r rlicgtdgon. I'n other words, the inhibition of tunor

growt h by neans of the agents conprising the

C% i natjion.of the mven&(y n is. enhance

£ VSRt fu&}iler CPRPTEITS A1k SRMRTISEA Pg nt1-8D§8 antlbocgl with
C h&matséde maeady depehdentt cedluhaecytageitity. (AHMCEahdr asneobre more

ISP Rkab A5 B3 kB AR 47 Gub Bhn T FEGyplophosphamice

aminchgtitiecandadaxogehiting,sfoe thajcarbinatien frestmeatebs datienttsyitering

kﬁ‘gi’ﬁna Wm%‘;gresgﬁ g L de AR R tre AL eRIbE liinddnk, ARe ﬁft c@ntamers may
[ us or ont i huous i nfusi on over a er|0d

bfﬂrthﬁf M@ﬂna%ﬁlfwwe%chﬁ@swmqﬁt?faf‘clsf BBy églislilfﬁavclude a

S stbfilét ARRAY Svhidhnis fp@efafabl}CslbI%ﬂ in b @E}Ba’.iﬁty ndtitidhal htainer. The kit
U €sS. nt.ravenous .o

t |
By e ane e ek irD ST e She BRGHARRER S irecting the
C hm’mﬁ the rcambirted dreageertt sis armethddifor & CE2Ockxpessing apn@ndisease,

fé‘PérQlB ?%aé ‘é:em@chPHHE%l{lggﬁgnﬁg %t ;L travenous

n1n|s ration as a uous i nfusion
over a period of ting, by |ntranuscula

i Abe afsem t‘padaee nsert ac@lf%r 6%p‘PPF§‘F°U°§§Jb%llﬂ%‘€3MSmCl“ded in
| BéthArerdidll ﬁéﬂk@ges b tthaayudei godudtst fvﬁidﬂeﬁﬁ& 1n6]i1de information

peroral. ro | nt ravenous, bcut an eous

D e S GRowT VA8 b RO CHARBT o e ations and/or
pwafrengssencdrhmgi the esd ofeack tlreta*penncprqdncts es a kit
conprising a type Il anti-CD20 anti body with increased

agy iy b?@erpe%p@ﬁﬁgﬁihl £l ! eﬂ’[ml%y&pﬁr%hﬁ'c&x}‘ (C'S‘%Qersa%ty further

one ore nore C enDt ra eutl ¢ agents selected from
ginsiysiecs n&l?@mq@gtl@ﬁ%weat@h@s%ﬁﬁﬁ dehe giticls Pgtm%lf%?ﬁlae may

dexttier Mcideen sttfle dienG SHIEH Rt preferdbl e Xofednh Odeparate additional
patient suffering froma CD20 expressing cancer. In a

pF%‘?t%‘PFred enbodi ment, the kit containers may further
i ncl ude a phar maceutl cally acceptable carrier. The kit
mAy Used hbrein, ianphadieacautstadlyidcecpdatl el eatrier'Wisiintendesl to include any

PLES 8 Fhiotial LOMBAiBIE RN A G BAUakliRRRA GPRERIURR solvents,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents, and other materials and compounds compatible with
pharmaceutical administration. Except insofar as any conventional media or agent
is incompatible with the active compound, use thereof in the compositions of the
invention is contemplated. Supplementary active compounds can also be

incorporated into the compositions.
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may further include a package insert conprising
printed instructions directing the use of the conbi ned

wotn@atisenat as a nethod for a CD20 expressi ng eam@mPr009/002111

di sease, preferably a B-Cell Non-Hodgkin's |ynphona
(NHL). The term "package insent" refers to

i nstructions customarily included in conmercia
packages of therapeutic products, which may include
i PharmadeuticabOomipositiens:ndi cati ons, usage, dosage,
adm ni stration, contraindications and/or warnings

g?g Crg{;ar@é.g%atlg %a]%ijc%ﬁlc%% %Q oﬁatﬁ?ﬁﬁ%poe}p}%ﬂogeﬁ{n%qﬂ§ E)?pe 11 3n-CD20
cantiteidyierith meyedsed ah@bodyn@ﬂmd@ena cpthalarrayietoxicty (ADCC) and/or
af{CPLIRR R Gapdukie" - aﬁ?s aﬁélé&led? GforfBNHE acérHﬁI? 'E%Ms%tjmg of

further 1 nclude a sterile diluent, which prefer y
sFYﬁl‘éﬂloiSPhaémQ%p‘&P‘é?%mﬁcﬂﬂlldt4%‘ﬁ§}b“€6‘?1f‘%ﬁ%%‘ﬂg Tadhisdatention with

h hé’}‘hﬁcelﬂlcaﬂiﬂ @éd@t‘a@lﬁ lll(ﬁﬂrgilrﬁc ?€ @ﬁg&h@éaenér@rLaadSse tsm starch or

0 [ 1 tible
?rhva%wsﬁ sl A SG FPE Phit o R G IRa B, b esed: for
defmeplel ad suehd carrierso fdri ﬂabls:ts a:nhtlebatabletsl dragesi and hard gelatine
. t tl
Pféggglﬁl Oa%gieﬁal%’ers' grsl%a gelgtﬂ% 9‘%)%9128 n énfgg%k%*)% vegetable
tlfh whwesméas® utend splid canid nliastid 2ol yobs a@cﬂmhkpn spfa}dmg on the

aRPruFOSMRE EétWéQubﬁﬁgéeanoo&arﬁ&@ Rfe h@wb@é}oﬁﬁﬁlly b&(ﬁuﬁ@dtlﬂ the case
the active compound, us t her eof | 0S

oft 5k At FapRUIES SWRPlSHEREY forsﬁ‘ﬁpl’r@aﬁgﬂj"é'r 9}L selufiges and
C@ﬁﬂpﬂﬁﬁ@ ﬁ)arbxahﬁﬂie b@atleﬂdeilp@]rsﬂtgﬁd:etd]t Ocgdigble oil and the like.

Psg&%}j%g ons %ug)%g%gol%{els %Qel fore ngglgi ?tg?arll é)(rj h%rdened oils, waxes,
p fas; BeIvi- hgun.dhae ligyiglepdlyols and ﬂl@lm_t@ anti body wit h
i ncreased anti body dependent cellular cytotoxicity

( AREO), hﬁﬂ%&ﬁtl&he SRFIREHORE AREHT | ﬁlo?eg)@/@lt S ®atdet Preservatives,

fron1t e group_consisting of cyclop ham de
v Pelubiigers pestaHliZad O TS| ABES, C SPM Sﬁégrtso fWfieteners, ~ colorants,

| ﬂ‘d%ﬁmt@n sahst ﬁ)rph@l’yﬂﬁCﬂiﬁ bsrabdiy p&ﬁ;@lﬁm dloffers, imaki@nagents or
ChrSSBR 5 ERo o RFh R g ey opyaole sponces

and the |i ke can be used, for exanple, as such
c@mlelwﬂmdfmcntt@fbh@lrwenu@atselehatrmme@ltlsal ahmppsonepriging both

9§Alat @ ﬁaQﬁVF?ZO aHib %wﬁlarlﬁdr sed fﬁﬁlb@@ t dePehdint "&llular

cap su s are exanpl €, e ol waxes,

f artgtoxgém (AJF ¢ Hanghang p@unarepfglﬁyl@t@r%atw Agen(§ fedected from the
Dgrfipdionsis@ig bh eydlé‘ﬁﬁdfsﬁhz@ﬁldé héinééstine &ind WosbAbiend)Gn particular
C%?r'etsg?ﬂﬁgxe wever  usually required in the case of

rusg Lt YR8 SACCS it abl e carriers for the

production of solutions and
Said pharmaceutical composition may further comprise one or more

pharmaceutically acceptable carriers.

The present invention further provides a pharmaceutical composition, in particular
for use in cancer, comprising (i) an effective first amount of a type II anti-CD20
antibody with increased antibody dependent cellular cytotoxicity (ADCC), and (i1)
an effective second amount of a one ore more chemotherapeutic agents selected
from the group consisting of cyclophosphamide, vincristine and doxorubicine.
Such composition optionally comprises pharmaceutically acceptable carriers and /

or excipients.
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syrups are, for exanple, water, polyols, glycerol,
vegetable oil and the like. Suitable carriers for

woampnsisori es are, for exanple, natural or hacaarea9/002111

oils, waxes, fats, sem -liquid or liquid polyols and

the like. The pharnmaceuti cal. gonpositions can,

noreover, contain preservatives, solubilizers,

stabilizers, wetting agents, enulsifiers, sweeteners,
cehm&&icat lcam@ositibs of ahd Sypleoll atdi-?D2Y irtibods nWith dncreased

pre re buf f maski ng. nti oxi.dant s
DA cgRob 3RS A4, R BEh 8 oance i
vdiwpl’nelscmt soNzEstian @es préparedefob sthragenty ofixinigeani amtémtiy draving the

t
' ﬁeﬂg | H@%@é’ @bm?@ﬂ? d&)ﬂtl%ﬂalc ‘B%agg@e ghgt Qc&%g{élgle carriers,
dep@meﬁtor@éauﬂmeasr (Rpeipgionisdihaymycepical Ssmcw&tbreéltlon Osol,

N eEE hﬁ@@@ﬁeww%ﬁ Qﬁ‘el%ﬁhlﬁﬁéde el dtioRs drh&qub & Bolutions.
conS|st|ng of cycl gp vi ncri stine and

déseseriah! e.%@erﬁ,n%m@méu Parsta?’&.w% ars ROROBIS 10y pecdrignts pt the

C aagagés abal amla&afamae Wwinpléyeds @Ay oatlutde routieys fsthH e rphosphate,
rlse o phar maceut i.

or 60 TR, LRHE "FATRn e O VOV JBECRTB fedoig acid and
p hmtlnamael;t prccs&rvaiwep dsudhi snoctadecpldimhétbylbemnzyl ammgguinnchloride;

%ﬁth&ﬂﬁﬂé&%{%‘gﬁé Q)'eﬁ%lﬂg)n%rfl %ﬁfdn"ﬂ% f)érfzégloﬁmﬂy @ﬁlgﬁﬁe :@phenol,

I nct ease

dgp@h aehenzybalcohdy al!syltlzﬂ’ffeb@né syah g5 Ametiryl Orampb(lmasabaﬂ, catechol;
efrés@f‘dirhdle cHAIRXAnSABURnt o] 2arNR-&ESTU6® molecular weight (less

no eut|c agents electedfro t he
c 78 DRG0 G BRGERERRIRISNg] HEP S oREh dffgmin, eclatin, o
d immunbglobuiéns; Bydrbph:ldlmpomrrtero suchps ipohaiitypyreotisioneesnino acids
phanmgeu |1y t.abl, er, /
ex‘?‘T[hpl ésnt giy% fn§ce ﬁlcal a?A%sél t |hgsr%s 0 tag%m{ne el lysine;
amanogpelardes) shshgchdrides,i rod eathed mbqlb'dwewepdn@@gt glucose,

CRldnHbR! of YdeRrfsl Chimitin,REGKs 3LANEs 4IPPAl Budeé Qhdpng %ucrose
wth the present |nven{|on are prepared for storage by

nANAOLa ACeAROPH OB FORAPL g irTREM B8 sTBte dilr BIEh s $dyrpy metal

chﬂﬂp%ﬂéd qoal Zih@lfolf?ﬁ etdmpslatdsy. asdepnablienicasurftamts Isuch as
wzers (Re ar maceut i ca

Sﬁﬁl ’i%l?(ﬂRéhﬁe onoregéﬁgﬁ lmne n‘((?gg; in the

form of I yophi i zed fornul ati ons or aqueous sol uti ons.
A@bama@blbtecat aompesitioneofithe ehemotherapsutibagénte slegied from the

Xé(ﬁlsfsﬁn GOCfI %F%hé &ﬁtam'i(hse mgﬁé afd@Yoxorubicine, depend on
c ntratio , include buffers such’as
m@nawptlﬁadtmopeaﬂeﬁ Stehdpr smnglh chemica] gampounds such as e.g.

aBbﬂ@z@ndarksrﬁ: foRftildAbME0As 6Ok thedfbilwingtdl et hi oni ne;
preservatlves (such as oct adecyl di net hyl benzyl

am%letr%o%mu artfogl?Wet Granulation):

Item | Ingredients mg/tablet

1. Compound of formula(I) |5 25 100 500

2 Lactose Anhydrous DTG | 125 105 30 150

3. Sta-Rx 1500 6 6 6 30

4. Microcrystalline Cellulose | 30 30 30 150

5 Magnesium Stearate 1 1 1 1
Total 167 167 167 831
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hexanmet honi um chl ori de;
benzet honi um chl ori de;

woaewhsis2 al kyl

par aben;
3-
t han about 10 residues) pol ypepti des;
as serum al bum n,

pent anol ;

cat echol

resorcinol ;

and mcresol);

gel atin,

st M
9huCoRs (ERANGE

ci.ds

ﬁ étemg

s tH2bu

suc

buty

cycl

| or ben

benzal koni um chl ori de,
phenol ,
par abens such as net hyl

zyl

ohexanol ;
l.ow _nol ecul ar wei ght (I ess

prote

i NS, suc

or i mmunogl obul i ns;
hythhefiuring PRededurs: s such as pol yvi nyl pyrrol i done;

as, glveine,, gl uta
ot A 9 G g
d2 sacPmathegmanulesead S0tGer carbohydrates |ncIud|ng

bl

riffed REBET agi ne,

osacc

ari'des,

or pr ®@OYIEP2009/002111

h

tagents such
trehal ose

oft. soAfitem S ard mix fr Mireg MEBHIAY SPIPEHKS OB g cHitable BESAT-um

met al

ycol

( PEG) .

conpl exes (e.g. Zn-protein conpl exes);

non-i onj c_surfactants such as TWEEN(tm),
oPl$¥¥§¥Eﬂﬁ¥¥EL¥~{#

and/ or

Phar maceuti cal

PLURONI CS(t m)

cnnrpnciti ons of the chemther

f 1l oteni Nelngredigptsconsi sti ng qfmg/gagsalghosphami de,
vilncristine _an or ybi Ci depenfd,on the

ph rmne%?mg%qn%poﬁé@qﬁie@ es - .pu. %?ra!! C?_Q,Q eal 200
corpounddydrughLagos. g. bortelﬁém b, ph8 fornul4ition |-
cogl d becﬁp%tar'éﬁ‘e fol I ow ng:5ca) Tab| g For rruju_atl on |+
(\pe aftat+6h)- .va”ufaelb..rﬁa Procedure—ft—Mx

i { dns 1'T@C 3 and 4 and gran@ ate W th purifi%d wat g23
2| sDry tmg&r ambpeggaé 50C| 3. Pass|$he grapsles 5
thluugr stf tabre—mHng—eguprent 4 —Add—ttem5and
mix_for| Téelee nminutes: conpr?®¥s on k2t ab ress| 600

b) Capsul e Fornmul ation : Nhnufacturlng Procedure: 1.
M X igens 1, 2 gnd 3in a suitable mxer for 30

turing P, nme 4 and 5 and m x for 3 m nutes.
31. Fi Mixiiteine 122 atid Bahkeuitalids thliter fomd menutest t her

odr nt of tg |nvent 0 har maceuti ca
gb %ﬂ? a drnl Or ﬂénpﬁgentlon are preferably

tﬁo sEﬂhmﬂIemﬁ@bkuhamﬂens for said type Il anti-CD20
anti body with increased ant i body dependent cel l ul ar

§e0toxé%¢8%f%dF§§% for.the. ch

tk!jar HUﬁn%(Hh kleSt tll:'rer a%‘eutlca‘f compositions
c yedogdihg sptherihdetioni am:pne&tra‘triy tandephoato rforﬂmmﬂamms fdhsaid type 11

a%t‘l—\t&bi(p %%%&W&itﬁ'a%cﬁe'aée% antibody dependent cellular cytotoxicity
(ADCC) and for the chemotherapeutic agents selected from the group consisting of
cyclophosphamide, vincristine and doxorubicine. The active ingredients may also
be entrapped in microcapsules prepared, for example, by coacervation techniques
or by interracial polymerization, for example, hydroxymethylcellulose or gelatin-
microcapsules and poly- (methylmethacylate) microcapsules, respectively, in
colloidal drug delivery systems (for example, liposomes, albumin microspheres,
microemulsions, nano- particles and nanocapsules) or in macroemulsions. Such
techniques are disclosed in Remington's Pharmaceutical Sciences 16th edition,

Osol, A. Ed. (1980).

Sustained-release preparations may be prepared. Suitable examples of sustained-
release preparations include semipermeable matrices of solid hydrophobic

polymers containing the antibody, which matrices are in the form of shaped
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be entrapped in m crocapsul es prepared, for exanple,
by coacervation techniques or by interracia

wopodyrmsr42zat i on, for exanpl e, hydroxynet hyl celPlcalEPensmn2111

gel ati nm crocapsul es and pol y- (nethyl net hacyl at e)

m crocapsul es, respectively,.Jgn coll oi dal drug

delivery systens (for exanple, |iposones, al bumn

m crospheres, m croenul sions, nano- particles and
nafiteap e, eBdmwpror mlai@eaipzale Pxamples SO Buitgipbdiréle®s matrices

RS ot el ST TP Rl a0, or
ppelyévinylaionkol)pypohaqtidep 48 3, 77310 193 béapobyraerplofsL-glutamic acid
r

R
alctip @eig- glmleha%ppp@we@r @chrﬂStt e LAGIROYfDEPOT ™ (injectable
st}ﬁaegtﬁfetésctaﬁposed Jof fdctiBBaci®]ydbké QAP HpSFmeFaAlPlc8prolide
of sustal e -He trices |Q§Iude pol yeSters,

hjeAdge P‘P 3r é—S%%Ey«Sa oxybutyric aci

pol y(2- hydr oxyet hyl - met hacryl ate), or
p@hy (fvimly]ht&xhrsotbobé Jsedo @dryinacitvo deisnifiistBatdon/ #idisO b8 )sterile. This is

¢ Pe%ﬁ 1¥ E{?{t %l‘llI)QIfEh&{ ]?P{ il t%moﬁ tﬁ%hgh gtgrqle J‘ lgfitlon branes.

ganma- e non=degr a Vrene: Vi nyl
acet ate, degradable | actic _acid-glycolic aC|d
c&b@lgrm@nts inysaHomsfurther provmieN @E@*@};@d fpr (hajrsatmgnt of cancer,

?ﬁsﬁh@ ﬁ@tﬁnﬁé@éﬁ}%sﬁda ﬁtlehﬁﬁlt rieed 3¢ ‘sﬁ’ch%ééﬁﬁjeﬁtc(l)%' &fective first
ynmer and acetate

urmf 3)type Hmlo§§ghta§t‘i‘l?‘lfiya"&'1ﬂ6 mﬁ%éect Yrtibgry depgngdentpellular
beytumt:bltfyo (ADEQYj \wadadiyi sdffeaﬁve) Becaisit ameust efidre. ore more

Shlé tﬁer]aP?u?lrca er?tﬁ $ Pﬁ%d%?o%g l tgr%st%n tfh C gi{jogg%sphamide,

ranes Fesent & v
funthsnKpMUVbdesbammethod for the treatnent of cancer
conprising admnistering to a patient in need of such

t ‘Tﬁ@tﬂ@{é}lt (11'1\)en98n q{lf’tﬁ&t bi‘tﬁ/ufésrac'tmé'%ﬂ&}' Tor @fe Qreﬁt‘ﬂé%t |df cancer,
anti - CD2 |ncreas§8 anti body depe

CEPTRNTHRE BYPENTSINE 1h RSO TR0 a" pre) TR e B T pctive first
semontt chypé 11aintic0B20 ﬁﬁumyemmmmtabar andiotly depegdsiitscellular

sel e ted f r,0 con in

c SLPBhaN L KBS i otiP; &7 HeRhiYa%ing, amount,gf ofigeore more
p pb@mthemmemagemts fsaletted rfrqmm dm glesp aomthxggbﬁczypIQphesphamde
tggﬁﬁgﬁﬂ&mﬁqbggﬁﬁsySuconpr|S|ng adnmi ni stering to a

patient in nee ch treatnment (i) an effectlve

first anount of a type ti-CD20 antj body. wi
i ﬁéﬂ’é%f’s]éﬁ!el&nth%%}/ I?:?é‘ﬁ@‘h @é?t@raébf elRrajo %Wa%sa laffetdy)f treatment

( e @aNght{- CD208dhttbf)H§3Qtd ye pzﬁﬁaﬁﬂ dufaéfmgnfroaf CDDR@ eéxpfessing
ected fromt

th t
B0 ABRE P U B P SR AATHACIYVA HEPRL{ T 4 gaels 8 freatment

doexteatlwandeneor a precancerous condition or lesion. However, the term "patient"
can also refer to non-human animals, preferably mammals such as dogs, cats,

horses, cows, pigs, sheep and non-human primates, among others.

The invention further comprises a type II anti-CD20 antibody with increased
antibody dependent cellular cytotoxicity (ADCC) for the treatment of CD20
expressing cancer in combination with one ore more chemotherapeutic agents
selected from the group consisting of cyclophosphamide, vincristine and

doxorubicine.
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As used herein, the term"patient" preferably refers
to a human in need of treatnent with type Il anti-CD20

woantvtiedy ( e.g. a patient suffering from CD2@CT/EP2009/002111

expressing cancer) for any purpose, and nore

preferably a human in need afpssuch a treatnent to

treat' cancer, or a precancerous condition or |esion.
However, the term "patient"” can also refer to

NORhe Huventioanfurthb:s compafar allyye mMhramel D30 citibsdyd ®gth increased

cat hor ses o) .gs, shee n-.h :
oA s hEsnd 28Tar PO OR PARRL oY i aftment of & patien
ceuffiaringe from yEB20 | expnessingDMcantn mothpimvitih withr@wsewt more
apt | I inGh &Y :

¢ PASrRABA ERE RS <Dl (im B BB cEh i b o sphamide
wiinkrigie agd doxpubicglifenot her apeuti ¢ agents sel ect ed
fromthe group consisting of cycl ophosphanm de,

VITRE lh$dnitiog ?lmeld I@?sﬁaputbéscar@gér heta@nﬁv@m@ _cutﬁﬁﬁwj Réth iracreased
conpri.ses,a nti- .anti i ncr ease
aﬁ?%élay %Fé’ﬁ’é‘#g‘gntce]é@ﬁ u|°§%%<8g}‘flgi o%ﬁh‘é\n (Rbochng oPre more
t bieenhatherhpratic agenta splattiee rftons tef group gofsisimgeof@@2Idphosphamide,
expr - - ;
HBBRABERRADIE SPUR f3ht BRalebloABGEGrERAR cancer
consi sting of cycl ophospham de, vincristine and .
ddherinyntion efurthiie cpmpepesi artypeirll Hati-CBAY rangbadyy wihpéncreased
| hntfgdidly- C&pendunt | Refivaiv tchtokd¥GEiBAs AD@T)I DAY one ore more
de endﬁnt cel lul ar cPéto ICII_?/ éA 1)l.and %ne rE hamid
RGBT E50S SFEC B dE el erp Sohs s dl i clapBgphamide,
c oinstistinenghdodoxoyndlicipd daplsarih diee treatment of a petian duffering from a
de&rouep(i geisglg Egnrceyse in the treatnment of CD20

expresstng CARCET" The invention further conprises a

tgpe Il anti-CD20 anti body with increased anti body
d Braserablyt said|typd &k a2k patihady( wittapcrgatpdopntibedy dependent

NREIRIENS RGNS RAOED cz éf% gl%éen%ﬁ{e%féd?ﬂurﬁﬁxﬁﬂéd BfLaQ rftiBody.

consi stirng of cyclop am de, vincristine an

daxaqr upj ci.ne use in the treat of a I ent

s&#%rf‘ Ngther gﬁ?é BT ERPTEES] Wgazﬁ'ﬁ‘t&gr &opilgc?dt@:kﬂbf yymphoma
s@HL).ype Il anti-CD20 anti body with increased

anti body dependent cellular cytotoxicity (ADCC) is a

i Lyl i Pref. :
SIYESHIRMR S R o G e e b
| yageigardipgel the mmegent dnvestipmgthe tawgpicere oEwhishre set forth in the
Lh%ﬁénﬁgd 813fnd. 1O uB8erdloBd R YdiREcdtidnstsh Bd¥@ade in the procedures

of;et\ef\]rnﬁla ??/rl]t?llg{l]ts(gpg OQIF]%\E&W% ﬁlsete s{l};tgitl ol}\{ﬁenitnlvgr?tiont. he true scope

Description of the Sequence Listing:

SEQIDNO: 1 amino acid sequence of variable region of the heavy chain
(VH) of murine monoclonal anti-CD20 antibody B-Ly1.
SEQ ID NO: 2 amino acid sequence of variable region of the light chain

(VL) of murine monoclonal anti-CD20 antibody B-Ly1.

SEQ ID NO: 3-19 amino acid sequences of variable region of the heavy chain
(VH) of humanized B-Lyl1 antibodies (B-HH2 to B-HH9, B-
HLS8, and B-HL10 to B-HL17)

SEQ ID NO: 20 amino acid sequences of variable region of the light chain
(VL) of humanized B-Ly1 antibody B-KV1
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appended clainms. It is understood that nodifications
can be nmade in the procedures set forth w thout

wodepansisag fromthe spirit of the invention. PCI/EP2009/002111

Description of the Sequence Listing; SEQ 1D NO 1
am no acid sequence of variabge regi on of the heavy
chain (VH) of nurine nonoclonal anti-CD20 anti body
B-Lyl . SEQID NO 2 am no acid sequence of variable

r Dascriptivn éftthe [Figihtes:chai n (VL) of murine nonocl onal
anti-CD20 anti body B-Lyl. SEQID NO 3 -19 ami no acid

sequences of variable region of the heavy chain (VH)
oFigwredni zed &&mergisttd dnditinesr {cBvitRT the comilgEd tRidlBent of a

and B-HLI O to; til tD‘éE@nhQ)c&lvn%qP@r@%fég aftfibShy deE)endent

sequences of r| e region o hal n

of humani zed selivar cxiptoeidy (ARG GBJET ‘@HQ/H GF) WHB

Figures: Figug lép}@);plﬁ?x‘rﬂﬁé Q:hcﬁ%h@néiﬂielahuﬁor act l Vl ty of
t he conbi ned Ereat ment of at

with increase )%Pﬁ]fl?aﬁlaa'glwd@ﬁe (i:té?qtrﬂplétc?z type an 1-8}520
cytotoxicity aAbody (ﬁﬁxhh%)&llﬁ/d.ycﬁiahomhamlde and vincristine

| oph h d
71 0PI 6y SO 5 BECAT R SRR Ao
anti body (rit(MHbhb) with cycl ophospham de and

vincristine ofyMBldihfes 3 AR dRarf [thm?] +/- ?R plotted on the y-
Non- Hodgki n- Lyrrphorra (NHL). Medi an vaI ues o

vol ume [rm8] #1is; I}”@beﬁPB@%B@&W%HU?%‘W%W“&?HBS%W on the
days after inkegis cmg@fﬁd tAIVRhictelcireled ) OB Y @@ldcphospi@damide (25

x-axis. Legend cirgl

cycl ophos phoamg@@ &%ﬂ&t&e @n?%s W%gﬂ’%‘iei weskhp(esgsses), C)

ng/ kg) once weekimalf (Y00nghg) pnceGyeakiy (knngles)( BO ny/ kg)

onc Ve 1 S 0810 e TR 68

{squares), E) mg’r’ltg)ﬁp%b(%kim (WPR‘Q? Epirityximab ( 0 mg/kg) with

% ;: Ikg |)oh02 ggga%ceﬂ%&g JHeHil&) 2semg/kg) A Vifkrhidtge (028 Tg/ky),

gl ycoengi neer 88 W {1266’ a?cgg)-ﬁ%"@nﬁ\?fe'@é) hymgpized B-

mg/ kg) wi th cyal @HBspRxavi dIE) (30 mg/kg) with cyclophosphoamide
(25 mg/kg) and vincristine (0.25 mg/kg), once weekly (plus

signs).

Figure 2 Mean Fluorescence Intensity (MFI, left y-axis) of type I anti-
CD20 antibody (CyS5-rituximab = white bar) and type II anti-
CD20 antibody (CyS5 — glycoengineered, humanized B-Ly1 B-
HH6-B-KV1 GE = black bar) on Raji cells (ATCC-No. CCL-86)
; Ratio of the binding capacities to CD20 of type I anti-CD20
antibody (rituximab) and type II anti-CD20 antibody (B-HH6-B-
KV1 GE) compared to rituximab (scaled on right y-axis).

Figure 3 a) Synergistic antitumor activity of the combined treatment of a
type II anti-CD20 antibody with increased antibody dependent
cellular cytotoxicity (ADCC) (B-HH6-B-KV1 GE) with
doxorubicine and
b) comparison with a combined treatment of a type I anti-CD20
antibody (rituximab) with doxorubucine
on RL human follicular Non Hodgkin lymphoma (NHL).
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(25 mg/ kg) and vincristine (0.25 ng/kg), once weekly
{plus signs). Figure 2 Mean Fl uorescence Intensity

WOQMY11814eft y-axis) of type | anti- CD20 anti IPGAXEP2009/002111

(Cy5-rituximab = white bar) and type Il anti- CD20

anti body (Cy5 - gl ycoengi neerngd, humani zed B-Lyl BHH6-
B-KV1 GE = black bar) on Raji cells (ATCC- No. CCL-86)

; Ratio of the binding capacities to CD20 of type |

anti - CD20 ant Medily vatues of turmdr)vohume frymé] +/+ IQRtpletGRGM the y-
anti body (B-HH6-B QI '

on right y-axflxs1 ’.n%bgfgrgéd%ggﬁ% E\?‘ﬂ%"?‘éf‘é’{f H':Rl(%ljr?t%?? éﬁogtr%h%q the
activity of tkexsorisgemt A)Vehictee@lusaigns)ig)pdoxiorubicine (3

anti-CD20 ant| j j ﬁﬁg%%gqﬂgﬁ

cel lul ar cyt ot OXxI io%é ?KD‘%&K §Béglﬁl’—IGa(E})tB KV1 1 W hg)tonce

doxor ubi ci ne usekly\rreggfesh iDaRyspengingered fynaiped B-lyl (B-

treatnent of FHEBKV1TR)i(36CRMkDBntOd LYK (§dudrés)ED)

w t h doxor ubu;%i ne 1%2 E%L é&ga&gigﬁﬂ% éloliég/de kicenyveekly

| ynphoma ( NHL OuH ﬁ'}r%}‘ 4

| QR plotted o(rhohebuyesyand Fnglybemgofeectdysuradrtieed B-1yl (B-HH6-

i njection of KU I t X- axi

Lebend: *A) venPaRg ! (P10 aRyEb) et B rlicti T ey, once

mg/ kg) once weerkly (¢ieeletdses), C) rituxi mab (30 ny/ kg)

opfurd@ekl y {5y $@Heka% antidlm8f }EORY OF HRAUATDindIUF&fh&RGS

B~ 1371~ ( BHHG- B’y@@i%g%% ?;310 "o/ k) _%aﬁe vvegkllr% .

{squares), E)bredlaanthiB2030thetkgjthinensased eahibesycdependent

Gl yooeng! heor e BuRRRr 2ee Byl (B T Bk G (30

gl ycoengi neere unmgni z <y - - B-

mg/ kg) Wit h d%&?ﬂ’&g@?aﬁ‘éﬁ%ﬂ /kg) , once weekly

{circles). Fiucanparapn Syther ginshiined taeatinentgra tape [ siti-¢CD20

of the conbi ngd. - f o e CD20

ant i body wi t hg‘?thioﬁdggééﬁgﬂg%@i‘%%bgf lcdﬂg’hl‘e’%%%ﬁ 88 T ul ar

cyt ot oxi city emBEdyuman fatsuiar on pdgkyy bymphoma (NHL).

cycl ophosphamygeianiks of ARG Vot@ie Pinf] #/- GQRIHIS®SH on the y-

treatment of gxits?/ rPu?nll)er%?Elil};s%%%? injection of tumor cells plotted on the
x-axis. Legend: A)Vehicle (circles ), B) cyclophosphoamide (50
mg/kg) once weekly (crosses), C) rituximab (30 mg/kg) once
weekly (triangles), D) glycoengineered, humanized B-lyl (B-
HH6-B-KV1 GE) (30 mg/kg) once weekly (squares), E)
rituximab (30 mg/kg) with cyclophosphoamide (50 mg/kg), once
weekly (rhombuses) and F) glycoengineered, humanized B-lyl
(B-HH6-B-KV1 GE) (30 mg/kg) with cyclophosphoamide (50

mg/kg) , once weekly (plus signs).

=1
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anti body (rituxi mab) with cycl ophospham de on RL hunan
follicular Non Hodgkin |ynphoma (NHL). Medi an val ues

woabowusee volune [MmB] +/ - 1 QR plotted on thePgasiPg009/002111

nunber of days after injection of tunor cells plotted
on the x-axis. Legend: A) Vehigle {circles ), B)

cycl ophosphoam de (50 ng/ kg) once weekly (crosses), O
rituximab (30 ng/kg) once weekly {triangles), D)
gExpedngntd Preceduresrani zed B-1yl (BHH6- B-KV1 GE) (30
ng/ kg) once weekly {squares), E) rituximab (30 ng/kg)
w th cycl ophosphoam de (50 ng/kg), once weekly

{ Examiplesks) and F) gl ycoengi neered, humani zed B-1yl

(
e S R G
Pwe@eaerqase@mlm@ emnﬂpmmﬁﬂﬂlva@mrpwltMAP&@ (BsHH6-B-
t ka2t OB witd cy@16pHiRphAmalt dAmdHACrisdid. body Wi th
|ncreased anti body dependent cellular cytotoxicity
J HB HH6- BKVI GE) with cycl ophospham de and
W 42E0IShe. Test agents: Type Il anti-CD20 anti body
BTWS B- Kariti- GB2()= dntibudy zBeHB61B-KV gl GEoe(rgi mevarezed B-Lyl,

WégHg fititeg BEAHED 00D/ QARRS (ﬁﬂg/o}‘ﬁ%fé) %Zél Qe 3687/031875)

as stock sdlution n‘g
Gwyas;Aptowcedmas estopk sultiorr (cxAd. memlbo 9mblﬁlb’é4'\rt Schlieren,

'Aﬁﬂt%%g&dh'z‘léﬂt{%weouff"&gﬁil@lht@&g h*‘i’sfﬂi‘alﬂéo'tteﬁtgfo:@@taﬂdz lysorbate 20.
[ y solution was diluted a ate

¢ Pofbed rluticg WS difiied ppRSRTASIE T RPD ORI AE prior injections,
provi ded by Hoffmann La Roche, Basel.

CRitugipigbosphmovided ap doffmmami [st RoeheyBasel.pur chased as
clinical fornulation from Baxter Oncol ogy GrbH Halle,

G%gglﬁgg ghtqﬁﬁjl@ andcﬁﬁngl}_éﬁ]%h%rg J %hagéd N 86dEal formu‘atlon from

rate nb , res
DBaxter owﬁeyaﬁmbﬁ,eﬂalﬂqs dﬁm@@m@t Wd@%oﬁ@s@ﬁwaﬂ fir Klinische
59 églélﬁb paxgg‘é hltJH nﬁ&mﬁ @érﬁlldﬁf &@ﬁ%ih%l?nDllu%hj‘Musted

homa ( NHL s were kindly
p ot r&é%“SPF‘B?F?TJBa? f“ﬁ‘gg‘ﬁ’ La Roche, Inc., Nutley, NI,
USA. The tunor cell |ine was
Cell lines and culture conditions:

WSU-DLCL2 human Non-Hodgkin-Lymphoma (NHL) cells were kindly provided
from Hoffmann-La Roche, Inc., Nutley, NJ, USA. The tumor cell line was
routinely cultured in RPMI medium (PAA, Laboratories, Austria) supplemented
with 10% fetal bovine serum (PAA Laboratories, Austria) and 2 mM L-glutamine,
at 37°C in a water-saturated atmosphere at 5% COZ. Passage 4 was used for

transplantation. Cells were co-injected with Matrigel.

Animals:

Female SCID beige mice; age 7-8 weeks at arrival (purchased from Charles River,
Sulzfeld, Germany) were maintained under specific-pathogen-free condition with
daily cycles of 12 h light /12 h darkness according to committed guidelines (GV-
Solas; Felasa; TierschG). Experimental study protocol was reviewed and approved
by local government. After arrival animals were maintained in the quarantine part
of the animal facility for one week to get accustomed to new environment and for

observation. Continuous health monitoring was carried out on regular basis. Diet
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routinely cultured in RPM nedi um ( PAA, Laboratories,
Austria) supplenented with 10% fetal bovi ne serum (PAA

woObLatyoratderi es, Austria) and 2 nM L-gl ut am ne, Pat/ERZ@9i002111

a water-saturated atnosphere at 5% CO . Passage 4 was
used for transplantation. Celjgs were co-injected with
Matrigel. Animals: Female SCID beige mce; age 7-8

weeks at arrival (purchased from Charles River,

Stdodf (rdyinfteKiibay333Meragd nwatet daciddiednplidr 2.5-3) were provided ad
Egﬁlfl c- pat hogen-free condition with daily cycles of

1 ‘ight /12 h darkness according to commtted

gui del i nes (GvSol as; Fel asa; TierschG . Experinental
sMujgitqyingocol was reviewed and approved by | ocal

WEhATEMre d%frﬁrgfle@rclﬁily %r M hital §yxﬂ§foﬁ1s”§rﬁ@ﬁ@fe@t@& R adverse

e quarantlne part of ani mal |ty or one

meﬁf@t% o emonieiing Magllost Hhencxnevimesh Pedy Vegightr of animals was

0BS@MYRtddOfivo EIRTRE IVeRIB amtE lnkdt VEGink OFdsNBlevasedCBY Ichigskr after
out on regular basis. D etfood (Provim Kliba 3337)

aMa8M&t er (acidified pH 2.5-3) were provided ad
libitum Mnitoring: Aninmals were controlled daily for
cTreatomint of apincats and detecti on of adverse effects.

Fgﬁmﬂam {egﬁﬁé}lg EQ&Q&‘QJ&W té‘\% W?&dd&ﬁﬂ%u&aﬂdb ‘sz‘a Qhéﬁer cell
te

ani mal s was docunent tImes wee

v GRRsplanigionn Shxigeaginesred Aunpraizeds type Hs@rarg R30 antlbody B-HH6-

TRERVIENE of RiARINR WereAaniTRisteké®R! AREIE apéds §.00qAL ot Bady day

day of ra go S%tl%n 9 days after ce%l

t gaﬁg’plzé’ng 1 an. g %c@é]ngg n@eﬂ‘@d‘nd’rﬁﬂmﬁ}n?‘}g@ge Qfpe0 mpg/kg. The

aaéﬂresﬁa&ﬁnggblhlbk&dyas&dhiﬂﬁrstelﬁed% tHeEsaate ddys.URydlafhosphiznide and

dmnistered as _sin o/ n,stydy, ,d

gmcggme \Gereﬁvenémv %é’%i%%%gl ot az%y ?,hléd 29 3@’& A él4 ?Y agd 58 at

025 308/kg/k )25 Imeg/k@r reepsstneynin vleehccambmm@ therapy groups both

agdmmisydndsern & éﬁ%lﬁﬁﬁr&ﬁﬁ? hi@XSaftd R Qﬁm%gﬁfﬂa&ﬁ Qéh‘ats on day

vincristine Iven i.v. once weekly on day 9,
230, 24,37, 3&445 32endR8 58 at 25 ng/ kg or 0.25 ny/ kg,
respectively. In the conbination therapy groups, both

aTuniurdires thvailabiibn study Bi wislo24 hours after the

BB SR o RO F R 4o By o fion

daf 73%, a8 3%y 66%I, 19404 amsP% ninatheoanimakse gyemarstuaimab, anti-CD20

Shlgtmofdglcﬂﬁ-ﬁHS-lﬁIRr\/lg @M&ehﬁmepéﬂy', Bmbination of chemotherapy and
anti-CD20 antibody or combination of chemotherapy and rituximab, respectively,
compared to the control group. At the end of the experiment, a significantly better
tumor growth inhibition was observed in the chemotherapy/anti-CD20 antibody B-
HH6-B-KV1 GE combination group as compared to the chemotherapy/rituximab

combination group.

The effect of the different treatments until the end of the study on day 64 after cell
transplantation was demonstrated by the Tumor Growth Delay value (T-C, where T
is the median time in days required for the treatment group tumors to reach a
predetermined size of 1500 mm?, and C is the median time in days for the control

group tumors to reach the same size). Results are shown in following table:
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of 73%

rituxinab,
wocheyastier apy,

85% 66%

94% or 90% in the animals given

anti-CD20 anti body B- HH6- B- KV1 GE,
conbi nati on of chenot herapy anaeCT/EP2009/002111

anti - CD20 anti body or conbi nati on of chenot herapy and

rituxi mab,

respectively,
group. At the end of the experinent,

conpared to the

contr ol

better tunor growth inhibition was observed in the
chenot her apy/ anti - CD20 antﬂ@@@l_BHH6 B- KVl GE

conbi nat

chenot her apy/

ion g

a significantly

Ry R BRRS ona e SGomens eromes o f et

of the different t¢ompanedrtosontrol graupanalaysof the study

on day 64 after cel

transpl antati on was denonstrat ed

by the
medi an t
tunors t

'unor G o\

iGRupn da
0 reach {

M h Del ay value (T-C, whg

\Confp@ud (Bdsagey the treg
& predeternined size of 1

e _Teivainden
t ment grou

{doysims,

e

p
nd

Cis theg
tunors t

medi an t
reach tRd

|ne in days for the cont
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Cy5-conj%9ated ri

ol ecul gs* Cy5S per

Xi mab a laheling r
a0 e R Lot A% - B
had a | dbel i ng ratRimxohat?(3D mpkerul es Cyj per

anti body. In order to determ ne and conpare the
bi ndi ng capacities and node of both anti bodies,

bExainple 2urves (by titration of Cy5-cohjugated
RipletethiTR Rt of @éﬁ'aﬁgmﬂ'ﬂ@ﬁﬁﬂll@ EfirciteSYd CBo d‘if—‘Rﬁjl cells

generated b i mmunof | uorescence usi ng
Céﬂepﬁw tyee 1 antirCIRG antherdye omareﬁ @ gigyximab

Nban quorescence intensities (NFI) for were anal yzed
aRafrCells (APCNo.MERL88) wierd masitdiygd fnorul t@ySinckRIPMIG 4@ thedium

RIS 5B, #8bH, Cat-No. PO4-18500) containing 10% FCS (Gibeo, Cat.-
No0.10500-064). The type II anti-CD20 antibody B-HH6-B-KV1 GE
(glycoengineered, humanized B-Lyl antibody ) and rituximab were labeled using
Cy5 Mono NHS ester (Amersham GE Healthcare, Catalogue No. PA15101)
according to the manufacturer’s instructions. Cy5S-conjugated rituximab had a
labeling ratio of 2.0 molecules Cy5 per antibody. Cy5-conjugated B-HH6-B-KV1
had a labeling ratio of 2.2 molecules Cy5 per antibody. In order to determine and

compare the binding capacities and mode of both antibodies, binding curves (by
titration of Cy5-conjugated Rituximab and Cy5-conjugated B-HH6-B-KV1 GE)
were generated by direct immunofluorescence using the Burkitt’s lymphoma cell
line Raji (ATCC-No. CCL-86). Mean fluorescence intensities (MFI) for were
analyzed as EC50 (50% of maximal intensity) for Cy5-conjugated Rituximab and
Cy5-conjugated B-HH6-B-KV1 GE, respectively. 5*105 cells per sample were
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Cy5-conj ugat ed B-HH6-B-KV1 GE, respectively. 5*%105
cells per sanple werestained for 30 mn at 4C

woAbwersareds, cells were washed i n cul ture nediPGEEP2009/002111

Propi diumiodide (Pl) staining was used to excl ude
dead cells. Measurenents wereyjperfornmed using the
FACSArray (Becton Dickinson), Propidiumiodide (Pl)
was neasured at Far Red A and Cy5 at Red-A Figure 2

S braied Mo s OFnind rae SICEN et drvh RS cls W Wwabled b eolinite medium.

SRVIOER s TRk 5 el Pod SR SRl wer

baerformbdewsing ther BACS Aofayt(Bection rﬂucknyns«map Boipidies todideDPd) was

oﬂleRﬁiélledn GE {Flals %@%&M%B&?}r«u I ag&%a%: %@\Lf i{[%an Fluorescence
bimensity (VEShGarbieding et E650 (36 Rpiaxirediistepaoo! Gys-labeled B-

&ﬁlﬁf%gfmgﬁ a§b%‘§t % gmdrd [ ?ﬁf?“%%%?“)?m I\/%}% g/vmte bar uxi mab)

B e rpty of Beb SR raPAE s o iltcsﬂ%/ M@(ﬁo CCL-86)

M datnfated adcurdlm@tm)thef@mmg Ifcrrgmlaatl o(B - HH6- B-

) 207 2.2 x- On . 4l 4l 43320ThusBHH68KV1GEas
a t M{’dtﬁﬁdfthé’ﬁﬁdirﬂg @pidlu@a@m oIOREY cSIRQAST TR EXL-86) =
bi ndi ng capacity conpared to rituxi mab. Exanple 3

Anti t unor act|V|t¥Oof conbi ned treatnent of a type 1]

ant | Mty Sa At Hol0 antthedyhe r eadeabsling sy (Gep&itérdmab)

cel | ul arMENC35 opttukirhab)( ADCCLyS1Bbéting r&ti\(CySantiwDR0 antibody)
doxorubi cin. Test agents: Type Il anti-CD20 anti body

B- HH6- B- KV1 CGE (= humani zed B-Lyl, gl ycoengi neered

B- HH6- B- I{AL(Bs BEHOAB -20¥5) 0448559a®hdg WOoP0PY-/r81i81h)
was provi [ U [ Breny

d ycArt, %gﬁll(léggiﬁggnm&?zetﬂ}gnﬁgéﬁnggaﬁgg%ymt}éffer )

i ncl uded histidine, trehal ose and pol ysorbate 20.

Ant i body sol ution was dil207ed. appr riately in PBS
fromstock for prior |njef3t§ uxi mab was

provi ded by Hof fmann La Roche, Basel Doxor ubi ci ne was
purchased as clinical formulation from Hexal,

H‘Thﬁ:k BLGNBB-KGeT THNYs alhyhiehl 8Rei1s aaticisieantitody shows reduces

gconstltuted st ock sol Ut on.
inding capacity compared to ntux1mab

Example 3
Antitumor activity of combined treatment of a type II anti-CD20 antibody

with increased antibody dependent cellular cytotoxicity (ADCC) (B-HH6-B-
KV1 GE) with doxorubicine.

Test agents:

-Type 1I anti-CD20 antibody B-HH6-B-KV1 GE (= humanized B-Lyl,
glycoengineered B-HH6-B-KV1, see WO 2005/044859 and WO 2007/031875)
was provided as stock solution (c=9.4 mg/ml) from GlycArt, Schlieren,
Switzerland. Antibody buffer included histidine, trehalose and polysorbate 20.
Antibody solution was diluted appropriately in PBS from stock for prior injections.

Rituximab was provided by Hoffmann La Roche, Basel.
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Cell lines and culture conditions: RL human follicul ar
Non Hodgki n | ynphona cells were kindly provided from

wOD009/1@8BR| es Dunontet, | NSERM 590, Lyon, Fran®eT/EPh@9/002111

tunor cell line was routinely cultured in RPM nedi um
(PAA, Laboratories, Austria). upplenmented with 10%

fetal bovine serum (PAA Laboratories, Austria) and 2

nmM L-glutamne, at 37C in a water-saturated atnosphere
aDoR8mbldthe Ras gagehasdedvas ddhl fformiilates fioan tHdxahnHolzkirchen,

2Beoun PEPEn R b et EuBRer o
Ger many) were naintai ned under specific- pat hogen free
c@nlillmemnd\ncuhutbamnﬁlt@qnﬂ es of 12 h light /12 h

KEes R INSA HQdQQ%]{J%Q%IQG\L&@ &$ndl I%Qfll@eﬂ from Dr.

Fe asa;_Tiersc % Exper st ud r ot oco

r @ppré%elaulaﬂ@ehw E&ad 589, L%fr%ge’ﬂpﬁr&mor c 1é1p was routinely

agiltured nﬁRPNlﬂﬂ ?eﬁ\ﬁfrﬁ p@ﬂt@bmwnlem Aligriguaipplénicheedodith 10%
e ani na or _one we us. o

© B BT HERA Lalrateso RGeS nd A riL 1< BT pE M3 7C in

he alatdr-samnated atmugphers ac5¥orC@2. Ragsager? wasgused forbiemslantation.
Diet food (Provim Kliba 3337) and water (acidified pH
2 AimalsVer € provided ad |ibitum Monitori ng Ani mal s

wer e control led daily for clinical synpto

and
dEemale SSHDbeigrimeges a8 TR weeks atgrriva ﬁpltrebqs?@ from Charles River,
t BuReah OGErn‘iaﬁ‘@) Wmam&he@%ﬂﬁeﬂ\ﬁielﬂk pﬁﬁhdg@h-ﬂ‘wesco\ﬁﬂﬁlon with

?TB%}BU 8;1 l\égptlﬁgef I%V\EEFI %Séjcﬁtﬁr Ern?%r@\alfgolllﬂglﬁ te guldellnes (GV-

aBblagy BelasAniTieedchGh et peeiniensd] atudg cpratbcslheastayiested and approved

PP IR AT Al ShinfSL beld ARRREARLA' 8 Bupranine par

| neer e u mani ze
BoF#ig-anBnaiMiaciiy fr omptwmkrtatgev\mcelstamed P sewrenyirggment and for

Sbﬂ&lneatﬁge@tﬁtlﬁuo‘{ls thI% Q{bnﬁng% v Yearrfod &ilbonzi%gulag@@ﬂg Diet

th
#ﬁé’%f: @rpg@bgﬁh;g%%}g}”a@ eWRIRE @ﬁﬁﬁg’rﬁdsg}ér%é%gnw ’E‘Fe%gﬁ’hqeed ad

dgpguas wel | as Doxorubicin which was given i.v. once
vveekly at 3 ng/kg. In the conbination therapy groups,
g)l(or bI.CI n was adm nistered i.v. once weekly on day

"9, 37 and 43 at 3 ng/ kg and R tuxi mab was
adwimals twere deantrolled wedy vioe Iclipicah symptosesnend) dytsciaen 3 adverse

effects. For monitoring throughout the experiment body weight of animals was
documented two times weekly and tumor volume was measured by caliper after

staging.

Treatment of animals:

Animal treatment started at the day of randomisation 14 days after cell
transplantation. Glycoengineered, humanized type II anti-CD20 antibody B-HHG6-
B-KV1 GE or Rituximab were administered as single agents 1.v. q7d on study day
14, 21, 28 , 36and 42 at the indicated dosage of 30 mg/kg or 60 mg/kg. The
corresponding vehicle was administered on the same days as well as Doxorubicin
which was given i.v. once weekly at 3 mg/kg. In the combination therapy groups,
doxorubicin was administered i.v. once weekly on day 15, 22, 29, 37 and 43 at 3
mg/kg and Rituximab was administered i.v. once weekly on the same days at 30

mg/kg in the combination therapy group.
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ng/ kg in the conbi nation therapy group. Exanple 4
Antitunor activity of conbined treatnent of a type I

wWOa009/ €320 anti body (BHH6- B-KV1 GE) and PCT/EP2009/002111

Cycl ophospham de in the RL cell line. Test agents:
Type Il anti-CD20 anti body B38H6-B-KV1 GE ( humani zed
B-Lyl, glycoengi neered B- HH6- B- KV1, see WO 2005/ 044859
and WO 2007/031875) was provided as stock sol ution
(Ex8mpledy/ M) fromdycArt, Schlieren, Swtzerland.

AR o SR D py A AT R Ay o
apiHeB:KXilGL) and O3clophosphanaidk in the BEicgH lingj ect i ons.

Type | anti-CD20 anti body Rituxi mab was provi ded as
Sireétkagefitsyt i on (c=10 ng/m) from Hoffmann La Roche,

Basel ,” Switzerland. Buffer c aj pol ysor bat 80,
SbaPunth| #iti-G228 h @ntbe n%T}iI’?[g{B'kgacl %%h p(%s pHmaEed\eR-Ly1,
gg‘rrbyab@tl:ggfkeﬁﬁ géHHS@IK\fnrsmgl WO QJG)OBAOTMXBHM@ rwoneodwoy1875)
, , rmany qr..nmedac, ,Gese chaft A.ur :
kVidhi B@H’bdegpﬁi 3% af;"j}‘%?% @5&4 I—IE#‘BH}S g&o r(ltﬁlﬁﬂ@ft’ Schlieren,
r Sejreerddndel Antibdbdy Uiuffen indlsded histidew, ftrebatose aodspalyserieate 20.
S s 0 7 it . .
SIS od AR, g o0k i nfons.
routinely cultured in RPM. 1640 nedi um suppl enent ed
wilype 1098t-6D20 anfibody eRUWKENE WA iMPHEFLSS Hckcdplpgon (c=10
O hf@¥nl)FréiH lfl-lllﬁﬁﬁilrﬁﬂL@ R&che) r]?jﬁs@i, GWiQéﬂ and,:)Eliﬁfé_e I&big?:ilns polysorbat
g C s, were, injected subcutaneously in D
nﬁ@%g.(’%iﬁ?ﬁﬂ?%qem émﬂ 84 were 6-week ol d feml es,
SCID nmice, provided by Charles River (L'Arbresle,
FCynlophposphdmidPSES mirclitased ag\dlined]l Somanlatior fromuBaxter Oncology
| o i ni.ectd . . . "
i CDILEBrE 0P hEc el S
c oY, darelprgatpgmanyy respegtively Iﬂmw ahiesterk fremy regpnstituted

oftotldVsiigsn.ef fects. For nonitoring throughout the
experi ment body weight of animals was docunented two

ti . weekly and tunpr vol ume was neasured by cali per
a@ﬁ'@f ﬁﬁ?ﬁﬁﬁ“@tf? RS usi on criteria for animals
w&he Rdelmomarb fadlicutat NMerp Hodgldn Dymphana cell line is routinely cultured in

RPMI 1640 medium supplemented with 10% fetal calf serum and antibiotics. RL
cells grow in suspension and form clusters. Exponential growing cells were

injected subcutaneously in SCID mice.

Animals:
Animals used were 6-week old females, SCID mice, provided by Charles River
(L’ Arbresle, France) with IPSOS status. Animals were housed at least one week

before injection of RL cells. Cages contained 5 animals.

Monitoring:

Animals were controlled daily for clinical symptoms and detection of adverse
effects. For monitoring throughout the experiment body weight of animals was
documented two times weekly and tumor volume was measured by caliper after
staging. Study exclusion criteria for animals were described and approved by the

local Experimental Animal Committee.
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| ocal Experinmental Animal Conm ttee. Treat nent of
animal s: Treatnent started 3 1 days after cell

wotoeampi4ant at i on at random sati on. Humani zed ®PERAEPR09/002111

anti - CD20 anti body B-HH6-B-KV1 GE, vehicle or

rituxi mab were given i.v. ongg weekly to animals at a
dosage of 30 ngy/kg, (day 31, 38, 45 and 52).

Cycl ophospham de was injected on the sanme days at a
d@?enﬁkn56fmyhkgm The anti body dilutions were prepared

o _ ore preparec
LBy S Eiig 2Ly BATROn BL AP TR iz
t hypedl was-GDZ0 gmtiilfddc/a&{HIﬂ@nBeKVngEt mehiplei dyi mifugnalf were given
54v/° &%"/eveé%? hﬂnap%t %’HdEE%éoEBME}H%/k? &I ry%t '4‘3n§nd 52).

ophos O an
meplg(s:nwnds WA lwqtgé( oRelbe Gams A4S bRttt Pb élgyng/{g The
Baht%d%mﬁm%éw PrépacdOPSBEPRaRi stk bERts usd. he

conbi nati on treatnent of anti-CD20 anti body

B- HH6- B- KV, haspham de yi el ded the best
aﬁPFFﬁﬁﬁP“ikgﬁbsn “%%B%ﬂ ?o the treatment wth

c Pl day M&ﬂe&n@lﬂﬂambtmmtﬂéal thate v@isad significaritsemor grawtly prhibition

! !)f @Q‘t/ S@ZQF @‘T% ki)rp‘?i)/e Wtu'hﬂﬂé glgr'éffq %%&?B riah8ﬁi% of Rituximab and

depeén dent “te "ul"ar

n@ﬁqlpamsmh@n&e, anf %(hm;hbow) Hé Bkc¥t feRt angf Ramzpgnab or

eﬁﬂﬁ[ @ﬁzon gmﬁﬁdt%:}e rBJHH§ mmatcaeg al}m t By PEphoSHIRANITBE.€ Thus, the

chenpt her apeuti'c agents se e

cEEPinationy Hratmeat of os‘I‘BHa‘Jf'ﬁg apfibc sge‘ﬂgﬁiﬁ- V1 GE and

d@y@diplﬁlsﬂldﬂﬁde Zield&ethef bat hmﬁlﬁn’iok aatitity ChinParedtto hbelyreatment
‘EC e gody dependent cel | ul ar

cy? g% 8 E@fglFbr the manufacture of a

medi canment for the treatnment of a patient suffering

froma CD20 expressing cancer in conbination with one

ore nore chenot herapeutic agents selected fromthe

group consisting of cycl ophospham de, vincristine and

doxorubi cine. 3. Use according to any one of clainms 1

or 2, characterized in that the treatnment with the

type Il anti-CD20 antibody is in conbination with

cycl ophospham de and vincristine. 4. Use according to

any one of claims 1 or 2, characterized in that the

treatnment with the type Il anti-CD20 antibody is in

conbi nati on with doxorubi ci ne.
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5. Use according to any one of clainms 1 or 2,
characterized in that the treatnent with the type |1

wWOo2009/+1€220 anti body is in conbination with PCT/EP2009/002111

cycl ophospham de. 6. Use according to any one of
claims 1 or 2, characterizedisn that the treatnent
wth the type Il anti-CD20 antibody is in conbination
wi th cycl ophosphani de, vincristine and doxor ubi ci ne.
7. Use according to any ®aeemdfClaimd ns 1 to 5 ,
characterized in that said type Il anti-CD20 anti body

iai cor gpr% E s aﬁ)%eﬁ a%’tl-¢55§%ﬁ§8’(iﬁt A\ GmQH%Iar ag%tlbo%z (%ﬁ)gndent

i n t hatelivlar @moxmty) (ADSiG)gfor s manyfactyreRofGe medicament for the
Non- Ho%%‘th&n? of mgﬁ)r@s@mg) cander H?%oﬁﬁﬁﬁflgﬂl REtH 8n@dYe more

one of ains 1t characterjzed in th one
addi t i ehﬁanoth@nap‘?%st%aearsa sehpctscer Ay H}eedﬁ‘io%né:‘m?‘étmg of

adm ni gy@6sibspkhmide, RhidrEaE hd Eatorasiomesi ti on
conpri si ng both a type Il anti-CD20 anti body w th

I( R([:)Eg(el)a%gﬁ 00%23:-1 Iéytf’%dﬁ rﬁS‘?IEJ@@ﬂQ ﬁ%#yla lngé yeggetéig iuétcood¥ dependent

sel ect eclflaroeytetheicyy ¢AP HONBK $hd mgmdhcture of a medicament for the
cycl Opgea%ﬂmea YAtRGE | SitfeRe aﬁgmd QX @ﬁm Cek@r%geiﬁg Ud€er in
in expr essi cancer, |1 n par i cul ar
Non- ma@nbwagon wgrmwaye Orge )t ermqthemp@vpfeagentSa&ﬂqcte@d‘z@n the
anti bogibupidofisibt &Q?/@ﬁ) phbiphbete, dRRRSHRMnd@okbtibasine.

0

cytotoXicity (A r the treat nent of a patlent

sufferi fro O expre cancer i.n_conbi n

it - olBY G STtee T ABN ot e PESUAITE of dben Sheidticgn Bt e
from t hreatgrentiwitotisd sypendl afiti-€3RA00 phtatsyllyaisi de combination with
vincri st 12. Atype Il anti-CD20

anti bo %élg@hogpﬁmﬁgé?ﬁ&]pin%& characterized in that

said tige Il anti-CD20 anti body is a gI ycoengi neer ed,

hurehi keel Bepsdingain iapyagne o8 clamsypeoriy, eharaciersed in that the
ant i bogafeaP Wit ghd @yd &l B LD ah risz & cbmbidatibn with
t he CDﬁg ex E eSSI ng cancer is a B-Cell n- Hodgki n' s

| ynpho

5. Use according to any one of claims 1 or 2, characterized in that the
treatment with the type II anti-CD20 antibody is in combination with
cyclophosphamide.

6. Use according to any one of claims 1 or 2, characterized in that the
treatment with the type II anti-CD20 antibody is in combination with

cyclophosphamide, vincristine and doxorubicine.

7. Use according to any one of claims 1 to 5, characterized in that said type II

anti-CD20 antibody is a glycoengineered, humanized B-Ly1 antibody.

8. Use according to any one of claims 1 to 6, characterized in that the CD20

expressing cancer is a B-Cell Non-Hodgkin’s lymphoma (NHL).

9. Use according to any one of claims 1 to 7, characterized in that one

additional corticosteroid, preferably prednisone, is administered.
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10.

11.

12.

13.

-36-

A pharmaceutical composition comprising both a type II anti-CD20
antibody with increased antibody dependent cellular cytotoxicity (ADCC)
and one or more chemotherapeutic agents selected from the group
consisting of cyclophosphamide, vincristine and doxorubicine for use in

CD20 expressing cancer, in particular in B-Cell Non-Hodgkin’s lymphomas
(NHL).

A type II anti-CD20 antibody with increased antibody dependent cellular
cytotoxicity (ADCC) for the treatment of a patient suffering from a CD20
expressing cancer in combination with one ore more chemotherapeutic
agents selected from the group consisting of cyclophosphamide, vincristine

and doxorubicine.

A type II anti-CD20 antibody according to claim 11, characterized in that
said type Il anti-CD20 antibody is a glycoengineered, humanized B-Lyl
antibody.

A type II anti-CD20 antibody according to claim 12, characterized in that
the CD20 expressing cancer is a B-Cell Non-Hodgkin’s lymphoma (NHL).



