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Case 24695 HETEROCYCLI C ANTI VI RAL COVPOUNDS The

invention relates to the field of antiviral therapy
wan@y/oseis4parti cul ar, to non-nucl eosi de rever sePCT/EP2008/067293

transcriptase inhibitors for treating Human

| mmunodeficiency Virus (H V--I) nedi ated di seases

i ncl uding AIDS and ARC (AIDS Rel ated Conpl ex). The

i nvention provides novel |Hpyrazol of

3, 4-c] pyridazinyl, |Hpyrazolo[3, 4-b]pyridinyl,

| H pyrazol o[ 3, 4-c] pyridinyl and indazol yl conpounds,

phar maceuti cal conpositions conprising these

FVET e ated o SRLIROBIFORMUTARA O 011

nonot her apy or i n conbi nation therapy. The conpounds

of the prese i nventi o rovide high hlood |l e els of
The PRpQAt i< 0 85 467 eSO Tw%m&%%ﬁw@v? il process for
the pragifaidséaRdoah@atiyn arldi@ses BF eRfo@MulEIME €S to the

field of antiviral therapy and, in particular, to

non- nucl eosi de conpounds that inhibit HV reverse
Backgtrownbafithpimveetiamd are useful for treating H V-1

nmedi at ed di seases. The invention provides novel

The Cﬁb%ﬂg&rﬁ’f& %‘fso cgﬁ'é‘%ﬁ]r{[}g% gqgﬁﬁﬁ@% 1te9tr1(§%rd'1ﬂ1} 8+t1£t1%§1 antigen or Bp35)

at e seas
is a hydrqpdhobrc tmnembmwrmjlrsmtbl agertpolddighi Oﬁ@mph@iaé@y 35kD
locate@ Iron'pii'e @OJHG' @t ORIy RYs (\ﬂl’é‘nﬂﬂ@ @’ﬁzﬂ I@E%ryoﬁféfl iHeBNCY

26401k aRe T a%%@wﬁgfsﬂ,fie SR RPRE0 P2 B LA cp20 s found on the
surfacé bag@@ﬁeeﬂiaﬁ@d%}of B &l doat paﬂq)hbmnbmbdtoh &nhphvid 8rgay sl expressed

of the + T-cel | .. with attendant . .
aarinZFley el e P B et GF e iy GRS Ayion. co20 i
presernitphdwith oorma Bade pasagadlosinadligdanti i ¢ella Ip petticubor CIARDs expressed on

greateg gﬁg:‘}g%%g@ @Elrl H'gaﬁg D gil'yn?,ﬁfl{qg’l(é ol a ﬁnﬁérsﬁ‘? Etfeﬂ St %llt) Blood
63(6):cldRtrd A3 PHE lépﬁtefouﬂétopévmaﬁégetwtsw £ 1\% Ig@?&rﬁﬁéls e%@@bglasma

cells, B Ah& HdrRPEHLSATSddR V. A98YAIBRNBRISRO): 97@“9@) are
processed by the viral protease to afford t

{ L.
e e GBS Fo SR v arsm g s cvovim.
The lenftht dfehig iregisn conests withethntugitotloa Bodell tspesfipsuwotaes struxgures such as
t t
IgM, %igeé(l?c{‘dfé%alg{ﬁy Hiagrgs%ﬁ Hlﬁg%ogﬁ ag‘gﬁﬁghﬁt?{ equ‘Edlﬁfs h 8‘6? BV%M?' ‘which have
relativelyrshp|intedcyiplaspye tegiong ot 3.6 2&f15vardal § @n@ﬁ@@@w%pectwel‘/

(Kom 1. (1943 m@@%t@‘%ﬁ@)’f%h@l%ﬁ%l%éﬂﬁ&?ﬂﬁéﬁh%al amino acids, 21
t udi ed fo IV- cher(bggher H 'V protease and

are ac1rc]|1c\;e§ Yesy wherepas iy R rsts, 1na}yatu§ thwﬁglgﬁ s @$try)g net negative
chargdThie (RhBaVE A&dessidieNapy NP-690805.t1aiseh@fght et @m20,miBhosedvolved in

Phar magot her.. 1999 53:.63- 72.. R W Shafer d D. A
reculd 8 BRPRHGR  ER DR st PhalRiy Ry der el
(19861 Rer. 1.Mlean et 250f6:381£887) hochcanild furietiomas 2 caluinodeh ckarert{Tedder et

| ' d Phar macot her. 1999 53 :73-86; E.
al. (19‘8@'}@%&%&@.9@\./3 pments in Anti-H V Chenot her ap.

Curr. I\/Ed Chem 2001 8:1543-1572) Two general classes
There grisipio qifferent tBessofRaTIBabantibgdiss diffesig significarsby ingheir mode of

CDzowcﬁﬁgsaqd 161@ al RliasRs (ORERIM S, st {INKbbJ, 1@3«12004) 2738-2743; and

Crasecifyutia P ?Qﬂcéés%@@@%@%sé’q%ei@b@?é% R, gegotent n

complameat petiatedi catotdacige ivhefeas typatliandbddids, ah €ootunesmagy (Rekxar®, B1),

11B8 agha‘gf é(% eff@f%%lﬁrﬁm%) Qargg:zgl\@ gg%tﬁ);z%rgc% gp%gg ﬁ}ﬁéé‘l@kv %%op?osw with

concomiel phayph@idybdesne eposureTopi cs Med. Chem 2004
4(9):883-893; N. A Meanwell and J . F. Kadow, Curr.
Qpin. Drug Discov. Dev. 2003 6(4):45 1-461).
N-substituted hydroxy pyrim di none carboxam de
inhibitors of HI V-1 integrase have been discl osed by
B. Crescenzi et al. in WR003/035077, published May 1,
2003, and MK-05 18 is nearing approval



NRTIs typically are 2', 3" -di deoxynucl eosi de (ddN)
anal ogs that nust be phosphorylated prior to
WO paogosissi ng with viral RT. The correspondi ng PCT/EP2008/067293

tri phosphates function as conpetitive inhibitors or

alternative substrates for vRral RT. After

i ncorporation into nucleic acids the nucl eosi de

I

The s}%@ﬁg%@ﬁqn{loﬁg f%@?és%fé&)% I%Hé‘h%NZ 8&9%28 %ggggc@@{ﬁg sﬂh}éamed in
Table whi ch enabl e resistant strains to overcome the

bl ockade by cl eavi ng the nucl eosi de anal og and

&%ﬁf 3 Pb o %@%ﬁ?fﬁiz( a7) ;633‘5&“% A R uRe
4T TC
and. t onT FOUERBTE NNRTI S wer e 1 PPELT GP2RDVEREd | n

1989. NNRTI are al I osteric inhibitors

r ever bodlliye GD28 tolopid udfes r at e- bi AN %&gﬁBtt%gplﬁlr‘%ﬂs
reverse transcriptase thereby altering the shape of

t he 1agbis¥e@ DG af %Glhh&?ﬂfé)ng pol yeeeAse CARt [i¥ IdON- isd

W Buckheit, Jr.,” Non-nucl eosi de reverse transcrl p ase

I nhi e s for novgh APReMTEECT i
nv%%{;gsacgﬁg' @f@gﬁ \{’éof for treat rcngnnlt%{r 015@ %/@ sotype)

|nf ection, Expert Qm n. Investig. Drugs 2001

10( 8) 148l biswing @pa@iy Ol ercq, The Redheeddfinding capacity

non- nucl eosi de reverse transcriptase inhibitors

( NNRTI $Jorhdtypidagireeitiopy of HIV Stibagarihomotyyne agaregation

Res. 1998 3 %3 179; E. De Cercq, New Devel opnents

in Arpt)ptols{ls‘ihcm@anmlpem ags- Cur r Smongvdl. dedthemiu@®diwithout

8(13): 1543- 151?iﬂ<ing-1 Moyl e, The Emer gi ngrésteskingf

TableA'\WroyFr 1Igic’ao Rever Sﬁgas %%ﬁdﬁlﬁtb(’?e !ngl-lgbl tzggs in

Although over th| rty structural classes of NNRTlIs have
Sumniaseaf thdduventiond in the | aboratory, only three
conpounds have been approved for HV therapy:
In onexspeaty taMIVen@Y rekgiesie aahdrmedeateal Srprilatiandoamrsing ewed
1o 18Pmd/RI BILSLRECEhASRiGlg compounds, in vitro and in
vivd studi es quickly reveal ed the NNRTIs presented a
Lto 10bmMbatsbefferto the emergence of drug resistant HV
opt1or§ailg@'06§t<?[‘%éﬁa§ FSRSH ;ILCF toxicity. Drug resistance
quent evelops with only a single point nutation
0ptlonaHYt1h@8@@rmefa@m@w|gﬁmu on therapy with NRTIs, Pls
t ﬁnﬁjt NRTdSofftsin 4l5N0 FRNY cases, dramatically | over ed
aap ]PI Fq%\dos and sl 8\/\/ed di sease progression,
SI gnl ficant therapeutic problens renain. (R M
U i
preferghf il Copafgheh i0a pPL F BRLBL ARErRl sl i aE G20
ant1bqglath ehtsanipet Byl ahtifodyever e adverse reactions often
occur and the rapidly reproducing H 'V virus has proven
adroit at creating nutant drug-resistant variants of

Detaildil Dsde R Ph ERS B reverse transcriptase. There

renal nst a need Tor sarer, drugs with activity against
The tefp)"gntiRasky” Sp@IERssIeH mewaaeenforlinﬁ §f pdodtes rcludingbwignqipeing
limitedlkd/whole aCAPFHNHEMAA ah B dRIésAh himWhiesEiibiddick §n @feﬁcally engineered

aC|ous H VRT. i nhi bjtors ha er their
antibagioy R ey cioPhdO B SO REPTPRYE e iP et Pantanibagys as wel as
fragméms ofHiuvh lintibeiliesras Sorpomsploiciisactdratic propertibs aswsdiap nethe invention
areret?n%ﬁ | evel s of conpounds to minimze the opportunity
the enmergence of resistant strains. Conpounds of
formula | wherein R3 is hydrogen or G _6 al kyl and
Rontibrdy fragmgmtg” @mpyiss aa@r@@? phiclllilepginantdhosiregepeistly @hléast the
ant1geh'l’9‘1’1ﬁﬁﬁg %&U’Bﬁ\(ﬁ tmﬁagﬁsr bR Er&d. Bxam g%@éﬂﬂ'ﬁﬁiﬂb oiftdgnRhts include
al. in S. Publicati on 200800455 11 whi ch was
filed August 15, 2007 and V\,hl ch is hereby incorporated
by reference in its entirety. SUMVARY OF THE | NVENTI ON
The present invention relates to conpounds accordi ng
to fornmula | wherein:
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X1 and X2 are independently CHor N, RL is fluorine or

hydr ogen; - AR 2 is hydrogen, halogen, G 6 alkyl, C3_7
weywbosiskyl , C _6 hal oal kyl, G _6 al koxy, or QPCBEP2008/067293

al kyl sul fonyl; Ar is phenyl substituted with one to

three groups independently sétected in each occurrence

fromthe group consisting o f hydr ogen hal ogen,

d1abo%§$agl%gle%h&1§1l t%Xh&n‘?leeﬁleg‘l Jée Al écgﬁ aH@lTl it {f?&éﬁ@glgubodhes formed

from yuibedy Eagments. dmaﬂﬁlélogr Yupodp ﬁ@gl@?liltﬁ gomprlse(}lm*ham polypeptides
havmggﬂ%%gac@lgt%} ACQ 4R, %ﬁ{eg Heirly dbfe 8 dk@nible sﬁggr with a VL chain

or of aé((jl(.elyqucglm toogf_@as@ a@y%ql}_ﬂlalgely g_%glagleﬁg) ass tggether with a VH
chain fola caby bintiRnDihdinfpdelegen or C1-10 al kyl, Cl1-10
hal oal kyl', Cl1-10 ami noal kyl, G _3 alkylam no-G _io

I Ial I 19.2
%Iﬁjaog gagn%re%s lls(%f %gﬁtnﬁ%&%u)gh f%é%l Eé veéhﬁ%c\hﬁ I oté{)leéo provide
effectcatl fkly¢tams MDQC/ /CBCablbRsplvidehis Burtitiah y h amnner z@condcmg to the

yl or
R e R L

The te\éml@fs, Slil’lgflp %I;?aésagt?St y&égﬂggﬁsf?%f %ﬂf gf%gfntpgggplg( %%ylsed herein refer to
a prepatattlbﬁ oaaﬂulmdeyzriﬂoled%d& df e sfoigletangihb ytid @bipositish. decceFihgly,ahe term

“humagy B bR Aty n Epibode B by inal i kit which
have vanalrle ahclkycbnste@t r&uaiskiytim’d fmomnGiumabQzeainkiy¢ imi@un@globulin sequences. In
one eﬂb@chhl\éh rﬁ%n—fn% QI:IBM%I;an%O&i@sr ﬂ@g%'fc (?B)L y hYbrid\oma which

accepta I e sa her eo npound or mu
includiesyin Brsell obalpR e a ARpgeHic ORI BN d1BMab egve HEpgANigApuse, having

drﬁ@&ﬁﬂﬁ%@i hudthiVhéavk RhSGtH@BenaRAd & NghtH@ain®@Atn Qar fused
a8 Al Dshieg&ﬁ AuRC Cor‘r]goundst aogg%nt he pr ggent n arisgene fused to

an immQyta erein R3 is as described in this summary
are rapidly and efficiently absorbed into the
The tecimr'"chinatricantibod” aéfeerio amatoclonvedsibolly canpasingls vavidble region, i.e.,

bindir%gr%gg{ﬁ f?&ﬁgﬁe %8&%% aygeaeagg AncﬂltYealt ataféﬁtﬂéhto}‘a ccm?axﬂ eegﬁc?x{‘aenved

SO re conta
from ¢differsunersires orfspeqies asually Q@ﬂ)atedfbmrectoménmrém It@hnmds Chimeric

ant1b(fd'i§ %Bﬁ%ﬁtsmgf n'ﬂ!lr\ﬁlé Va'rf‘af)l%%g@ﬁ‘ sndRduinbg c@)l’is%ﬁ{t EASn Qe especially

prese i nvention urt her rel ates
preferf%‘l ée@dauﬁa%/ gmap 6FI’P11FIY§ i H‘éIFS He dhq eyt of gxpressed
1mmuﬂ6globlh'lﬁf gdhkés empiii DA REmehe eagding inlriat Remunoglobulin variable

regiond pat DAUA Riea R St B0 d P BRIt e B Bt R forms of

"chimehearibodica ¢rabimpagsyd by thfequesept indentgs avé those in which the class or

I n
subcla@i a@'bggl‘ll)?;%d é:];g]l C()))ll(l 9?8@6 #Ogl;g% giﬁtgggl[qgmﬁ ﬂt%ﬁgf $§§111 Yhimeric"
antlquaﬂsgrfaﬁw r@%@@d teragy i ehass-owigghed lantboedics. SMeimers fqr@éocmwg chimeric
anubddee% bhviodveQionPORTONBICRKS MBfnh &t @Nmearnurg%ﬂé FafP8BRBh tRUnifi@s now well

{ oavai l ability of four pradrugs
KnOWBUCTE GHOSE. 5 HINTBIH ot Rl G185 ik ASFbILE a8 984) 6851-6855:
US 5, 0P 88 hadzisrs, BH4yd4aet hyl ) - phenoxy] - benzonitrile (R 73a)
in rats and dogs. Figure 3 provides graphs of the

TS WS hRfaRRRE MRA RS (CARBOUE I FhER ARG S RS
"complementarity determining regions” (CDR) have been modified to comprise the CDR of an
immunoglobulin of different specificity as compared to that of the parent immunoglobulin. In a
preferred embodiment, a murine CDR is 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



10

15

20

25

30

bi oavail ability of a prodrug 1-2 of
5-[6-brono-2-fluoro-3-(l H pyrazol of 3, 4-c] pyri dazi n- 3-

W@ keveosnskd) - phenoxy] -i sophthalonitrile (R-77) iPCT/EP208/067293
The conpounds of fornula | wherein R3 is hydrogen are
potent inhibitors of H VRT witth a broad spectrum of
activity against mutant strains which are resistant to

i f i . .
to tho¥ IQ?EGSQ’RF‘Ig E@eﬁg& rgceo 51}} egmﬂh g\r}%\%a aﬁq?\;el f’é? ch1mter1c and
bﬁhmﬁmgﬂe@ﬁ@ﬂdw$n the bIood to ntnlntze t he emergence of
resistant strains. Unfortunately the these conpounds

The te@ﬁﬁh'hahtanlahtrb&gﬂ eQ'Ch%&d 1@ere1hnts @Sl to ARIQIPIBBdies having variable
Secondl ubo t si cal. g ert| s of the

and C%Wﬁbtﬁﬁﬁvy guyqd R wﬂ%%ﬁl&l Ay seices: plman

mﬁﬁxﬂﬁﬁhﬂyedlkmo@mhﬁmmemﬂﬁh%heﬁm(@ﬁﬂDMehaetmnévmmgéednhﬂU(S Curr.

opin. Bafiidcol S pRth SFE a7 0° BhEBARHIF BBl BRI AyBhdieqagpinst

great mmetytof itergetapabbeprofluenst Ekronples erlmmrmnmpd@m aredor ¢1<emple

descri%f 1h\t€ellgfrH£n§ Bbﬁt @me (ﬁ O%hﬁ?&chn%?l 1%‘(90%2 533”5973' ty,

apman and Lon Produgs been

ecently rev emed (P mayey et al Che
The tegiyg &ec&vﬁmm Esgenza@ho e SR RO létntS‘PdedéBrHFd fga&lg}wman
antiboids alat a@&%pﬁed@&p&%d dﬂeat&llﬁhd@alafed {B&Singﬁnzﬁft means, such as
12

anibe R VR B i e sap GHET s B e pBef

Sr f{Oﬁn A glinélﬁll gef,g a mouse)
that isPrapdgemgsfor hiumBu mtdgamoglobehil) g&les ovamrbo8ads emjmessed using a recombinant

expresp fglﬂlvie%??{rﬁ]beﬁ?%f iﬁE)e g@s‘}%%g E%g,r_?h %chbélgegH Eﬁ[‘l‘%h aﬁgtlaﬁéggs have variable
and ccaﬁtanr\regstre rEYasfr e hunmatgeunting inREynog olggimspquencesingrgarranged
form. Ehe RecoManek hﬁfnaﬁ'anﬂb&@é’s acE8YingR8 Yhe BO8RicAhiAd Beé@ubjected to in

Wi l.e the netab r ansf or t|on can yz
vivo sqiatls RYneeRypHes; Thys e Y0 B3 semen g af rigoly it gﬁﬁ’é%}ﬂlas of the
recombatanahisttbddées mmqe«m&e@tab yvhﬁie desypedidm and heaed & human germline
VH arf()f N4 ?qugﬁces Pnal?e?yr Dot %%ﬁ}rlgl?y exi en?ﬁ% %\%Ell TP 9%83])9%&‘ %ng repertoire in
vivo. |nherent bi ol ogi cal |y actlve but mhlch can be

nmet abol i zed, for exanple hydrolyzed or oxidized, in

As usetdrlﬁ?réiﬁs"spécfﬁcglw HhHﬁ‘l%" bi )o@ s‘f)@&héﬁll?%’* 1’éf‘er§®rﬂi’1%@1gody specifically

exanp gs. | nclude ounds th
bmdl%awéheo@az%@%%ﬂnr t}ref%ltlvg* ﬁqllaftleaﬁffwgwg%@:}%% -Vphug r@éao t ’61(%(1 or lower
(e.g. 1bd%mbl/pn@lefem1>ewh @fKD-h@lua@f 1078 nesl/Tpe Wvekr (A Ky 'triobm). The

bindi iR RBrRanRs Rab SEERLbFrT Rt e/ Eha" gt Efsmon resonance

technigneisgse®i t h opti mal physi cal conpounds t hat
efficiently revert to the parent conmpound. Factors

The telnlnmnhtlglg a@tﬁ%olp&ﬂﬁvé’s' UsBPhbiety isfih @AY lﬁiclﬁH@DIaIA molecules and

asorp ion fromthe gastr0|ntest|na tract
RNA mplegyles Asrucsicicd mekecaly maybegiglenrandgdar dowble-syapded, but

prefer&hly isdotdle-@mna@éd bnanscel | ul ar absor ption through the
G tract requires a (7.4) greater than zero.

im zation of ,the strl u efficient does not, .
Bt A ot alSnuBt Nt By PO h g FenwoBeT i apisen bur
are inadtddve tlef ¢ffeator furamispo(AIRCE, ¢mnplhteemttmdmg)md CDCQ).
Intracellular nmetabolismin the enterocyte can result

" t
The Jaﬁaﬂ@? 131?’ (tzﬁ%?é)tl%%zc()ng{ﬁ %p gﬁﬂbcg'llgﬂl (:f\/;m 2@19%?)&9%&161? 6fa heavy chain
(VH))—rcﬁ@seﬂr ]@ﬁjelggieﬁgt@f eagh of thegaitaf lighngd heawy chams wh1ch 18 1nvolved directly

in binBin@lhSnffbeaies ihenatizdh. trhe dbﬂn@ﬁﬂ obedribee Htﬁﬁﬁhh ah@@eavy chains

et cells or recept e antlt

have th& M eefFrob o GO PR CPare: fottdram et P Fisgions whose
sequences breffidele doisorvel] condectdhby thired hybﬂ‘tzmm’n)la:mglfohs"dloe némpementarity

the ratio of the sumof the concentrations of al

forms of the conpound (ionized plus unionized) in each

of the two phases. Log Dis defined as the |ogarithm

of the ratio of the sum of concentrations of the

solute s various forns in one solvent to the suntof

o o T T L o -, r ' o, e
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Wil e putative prodrugs sonetines can rationally
envi si oned based on the chem cal functionality present

WO pooviagoswpl ecul e, finding a prodrug remai ns anPCT/EP2008/067293
enpi rical exercise. Predictions regarding the rate of,
and product from in vivo transformations is filled
Wi th uncertainty. Chem cal nodification of an active

detern?ﬁqugolléggn (ﬁf’f%l ISEL%I{B‘%LGQ{ l%ea\ﬁogp% ’B%H &%o%fﬂﬂ@f(w and the

t un eSI ra

CDRsgnayl f@gn deapsgpaRRstng laﬁiseeh&trqcﬁlrﬁ HehefalpBain cagirplasim dre held in their
three- sf’t‘a‘h@lfs)(rdcﬁﬂé' by iRk régi@rﬁtdnﬁ'féﬁﬁ ke ttfé(r with the CDRs from

tes. ma se chal | enges mul tip at hwa

the otﬂ%ﬁa%k@a?}pgﬁpbqqo e $ite- ﬁé@ ayEody égavy—pﬁtg&g ‘Eqbém CDR% regions play a
partlculﬁﬂ%ﬂlirhﬁd)tféﬁit irelB uothepﬁ@dith gﬁecffﬁl’t?ﬂaffﬁnt&lbf umﬁftaadﬂ@s &itdrding to the
. cha | exerci se, r.eover ng
imven e B i b o e S e R s o ugs 15 a

chal 'engi ng and costly endeavor. Pharmacokinetic
The teres Uhyipsrviariable aegiom| or rodegdes-bveding podionfdf @nlantibedy” when used herein
refer t§Xiid ARPLALR Qd RIS nt-flgtﬁi\ﬁmﬁ‘ﬁﬁrqusgt)ﬁﬁbl@ rf@tﬁﬁlrﬁgen binding. The

I nventi on IStO provi e ne oun
hypergsighlsdpgipe ﬁ%mpefeseﬁénq Pad Fosichies Pmathﬁ oROMpleingitaRly dgferpining

regionkll Y- ICDRsTHErdhevASR" 0@ FROFegi @3 ar&ihlobd YarbleWd@thim ﬁergﬁjr@ other than

the hypErya Tt e BParSivS 2o bt g Tttt tie gkt S pakyhains of an
anubanhyeonmmp@fmm NA® @mﬂm1aneHGMS FR'T, COR1, BR?, CDRDH B3, CDR3,
and F]% ]5'1?5 gr’) ofithe h%g\?}; h%ﬁﬁs the %BS V\Hﬁ&ld 9 tr1b ufes Most.to antigen

er el
bmdlf@h@@@ andeFfRetegmé aterrbsftqymmﬁe@t:or@letg tn|th¢ smncfa@d defiirion of Kabat, et

al., Se e‘i’M& @@r@t’é&‘é'o@ﬁﬁniuﬁo[d%ﬁaﬁ%@?@s‘t%tﬁ’ﬁidt plﬁ)lfc'TYe%ﬁh'S@ﬁ1&rNat1onal
est. cl.aim nts which

Institiftesy qfétﬁa?gu%@et%éﬂps( wﬁ% Hng/é’ﬁ ﬂtf&e 5?8 hrop élé(@ﬂ'vamble loop”™.
enbodi mrent and which are not explicitly defined retain
The tetrine "ODoG d@elt"cmﬂt)i an'ugérﬂ rarduisey indetdhhmgetalble h&temraﬁ& uﬁiudehlﬁy variants,

ISOfOI']=:I]lg\£. q Lt')e%ﬂzs ho %hotgt? thmg b%@ Hu%r are 0d %Qtur Cig/ szxgyesse?%g cgl?s or are

express¢d @mm@hs @noéecrt@wﬂb whe G@é@i gqrm?t B1ndmgmf anatndb@dya@f théymvention to the
CD20 qﬁﬁ%ern' REAiR thOGIHERT célﬁ%&ﬁ%gﬁﬁg *08H Ee. %\hh?tu%){(ﬁ'%ld)%g inactivating

unst ance occurs an tances I n
CD20nbhe kiking of dierpslleexprasping S0 nyaysessit byt Qe mers o ha fabgwing
mechdoigng@ptional |y substituted noiety may incorporate a
hydr ogen or a substituent. Technical and scientific

rein av t he. ni.ng c nly.un t gad
synory§ish 6B wdfionted B et G IR PRE D p DR Bmphocyre
surface aniegeni n Lped 6,8ip3s, BMA) @skLESt her wi se def i ned.
Ref erence is nade herein to various mnethodol ogi es and

The te%t Shti E&ﬁZd%ﬁR%d oactcgﬁﬂéﬁ% thhﬁ MV‘GJIU(BIPIS th %nﬁﬁ(gd é&ﬁ{'gég éii)e(:lflcally

reference works setti ort genera pr.i. nCI

to CD@¢ apfaepeRINGHIE Iindiae pmﬂ%trﬂnérbdolwpﬁﬁﬁm‘eﬂeﬁtﬁ anti-CD20
antibodid ke BHat 1020 @rﬂigeﬁ&Wo s of Beti-arBtin€ibodiédttipdthnd type IT anti-CD20

antibadiic] Gt i B R rLS la%ton%taﬁ%ﬁ\lf%kﬁb%tf%? G aLogg 2738-2743;

muiCe@g1M£b&mdﬂﬁoudﬂ®t@md3)mm&aoﬁywa@Tdﬂt2the pr esent
i nvention. However, preferred materi al s and net hods

e desc erial s, rea ke to

eclﬁmf (Ffe?@?fbtébwileé made in t I(SIIn?1 @%@aﬁe@éﬂ‘? Sption
and exanpl es are obtai nabl e frontconner0|a] sour ces,
unl &psl °RiteRe not ed. As usedﬁﬁwltﬁﬁ§0§96%9qication,
whether in a transitional phrase or in the body of the
qkﬁmﬁkcnhmtbapnﬁnﬁgonprlse(@?noahﬂﬂﬂeéﬁﬁﬁl@ﬂmgymﬁﬁe to
be interpreted as having an open-ended neani ng. That
is, the terns are to be interpreted synonynously wth
t he phrases "having at least” or "including at |east"
When used in the context of a process, the term
“conprising"” means that theprocess includes at | east
the recited steps, but may include additional steps.
Vhen used in the context of a conpound or conp03|t|on

oy o o s " o, o o
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features or conmponents. The term "about" is used
herein to nean approximtely, in the region of,

WO ouoglagos41 or around. When the term "about" i s BSEEP1008/067293
conjunction with a numerical range, it nodifies that
range by extending the boundéries above and bel ow t he
nunerlcal val ues set forth. In general, the term

g TSRt ooV AT Sl 06

As used herein, the recitati a nu al ge
ADSIC activity (ARG Betypeit ended tgf%gi ! @@gGgﬁ@ )
i nvention may be practiced with the vari abl e equal to

anyr@fbihdigg ¥aladRp W thin that rRan@ed bihbihg capLitya
varlable mﬁlch is inherently discrete, the varlable

ual to.any integer {gnue Kméd ) dtloal
ran&eoqpnéﬁﬁfgﬁﬂnthe end- p0|nt£%of J%e®§§ng%%g

Simlarly, for a variable whif célﬁdéaﬂh%cﬁﬂtlbﬁ(wuhout
Apoptshtindissias uppherosstinkitEe can be equal,,t0);a0N. ' €al

val ue of the nunerical range, including the %nd poi nts
Table gf Propertiesolgepe PandampelampteD2Ganzhodesl e which is
descri bed as having val ues between 0 and 2, can be O,

One e§seﬁ’tﬁal %réﬁ?ty\b@ bl.ag thire 5‘1‘1@@2‘0'&3@58@ ik Yhéﬁ' ﬁﬁﬂ@Bteomdmg Thus

type I ga t? a@e#b%ntngzgﬁpe‘éO%aehegtgéﬂ to f‘r]@tﬁé’ t@ﬁfw %féﬁte ﬁwégtgscapacmes to

CD20 loh Rafjil dell @ Ti@TTlevos Cand’d) dtaidl beti-slifjoetitibbdy vdrhgdredito rituximab.
conpound of the invention is adm ni stered need not

As use%t%e@e% Bﬁg@ﬁ%(ﬁﬁq%' ol C aSqrb%“e'tﬁEﬂ E?EFWL pda%%god} Weferably, it is a

i on nay adm
UTerMﬁbhﬁYactlcally, prlor to any devel oprent of
synptons The term "t herapeutic", "therapeutically",
The aﬁﬁdelZOasIrﬂu‘BB&eQBasﬁef&%ﬁo b?ﬁl%uﬁﬁﬁg éh?)@@iu&soto@l‘)‘mﬁat cells
2? utic, II| élve a Iacé ? ferabl
<ATC§EM 1586\ dsidraid Wow éatnpﬁ@ dap Mapigh 8 Pﬁéotlﬁepre erably

of 0.9 Sy NP1 BrBIplésof BBy pd ELUECDQ) aptibodeinclgde agditakimab,

(wOSEHEE 1 G DERL TR Gk Lk A S K9IBSy 10w, s
15G3 (ESHASAE dubtidomhle 26§ iy bivs distloaed inAHDLPERI03080k @F X Tatl (edisclosed
and WQS@@G’@%W §ﬁ(§ AdBs/ 198681 ) an ZH@VI%@P £ cﬁs%loged 1nR7]€O RRA1056312).

occurs nore an o time in

Preferall saifl txpertangrCIP20 aiporlp psramanedenad 9nhlgoddrtbatd>ée<i§rtp ihggme
epitope ATPAHMRASH CIRRI Pyl affi-Th A dRBolRs hhe aqraﬁ§ ®hthe binding capacities to

CDZOI Hz/}%glt | @%%f(g? I\]dot g@eéé)m?ﬁagg HSQMCCU 8 ﬂgq?m[i)ared to rituximab of

03toom£pmﬁﬁﬁﬂeofmssagoB@mmme@hﬁﬁnbhdmtaubSEkhM@hkefamﬂkqmIImnp

CD20 aﬁ{ﬂ)(ﬁcﬁés 1%(:1%%15 %ge g%u%%tgﬁg QQLI.%&Z {/HEH}%EH%& BPQH a?tﬁlbo%y I&Gl (a

chimegf hanpoirdd tgGr' antlb@rimmdmmdglhwwﬁdmé&iﬂa HeBdeGl gas disclosed in

|
WO 26@5190.%?3?‘} ﬁ%‘.ﬁ é?§b m@g&fﬁl‘gévéalﬁwq QR gcmdfogiﬁ%be%efaf}%nodonal

antibqdy thag bindsp the spRgepitpRs asdiamilized B-Ly @t@@ﬁt Eppstisstaser 1
WO2008a14483v9. defini tions descri bed herein may be appended
to forntchentcallyrelevant conblnations, such as

The “ragpyfgt %lylill(%tgg 8%11)6181“8? &6(1318% §1|¥ 9N & §EE§E§FNO CCL-86) of an anti-CD20

antibodads komypaitek ytb r1tu)armabf Iseleterencd\Wyehret i enofiuba¢skgrice nmiegsurement
(the nﬂfﬁﬁ %uﬂfea?e[?? rﬁtéﬂsiﬁeg ?Ik[lF Vs Hgaa 94)“%fngf13§fd’9nuaéDb@ ant1b(j)dly conjugated

roxy IS Is Int
with C}y@fa@fi rtt@mg)@b gpwgatgqi Uutb Cyégn @%ﬁ(ﬁé@rag lhBecgon Q@_f,kmjon) with Raji cells
(ATCSUDSIACILBEM ay\idsbriitdan ERaPR M3IRShid el des R BREWSE from
the ot her specifically nanmed group. Thus, for exanple,
" pheayd af #lbindief efpscities BT R eUlp (h"a(\zcrtgo anEL-86) =
two phenyl substituents, and thus i ncl udes benzyl
phenyl et hyl , and blphenyl An "al kyl am noal kyl " is an
al kyl group having one to two al kyl am no substituents.
"Hydr oxyal kyl " incl udes 2-hydroxyethyl,
2- hydr oxypropyl, 1-(hydroxynethyl)-2-nethyl propyl,
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2, 3-di hydroxybutyl, 2-(hydroxynethyl),

3- hydroxypropyl, and so forth. Accordingly, as used
wheeesns+t he term "hydroxyal kyl " is used to dePCTEP208/067293

subset of heteroal kyl groups defined below The term

-(ar)al kyl refers to either -@h unsubstituted al kyl or

an aral kyl group. The term (hetero)aryl or (het)aryl

r eNETISCY D kit OBRO adtibaxdly) or a:ybemm@rrwio(my@uﬂuximwne

a conpoun yaccor ing to f rrruaia+ le |n ém dy)

R4, R5, R6, R7a, R7b, Ar, X1, X2 and n are as deflned

MFI i ig tﬁs ?Iléegp bove%%e%g gnt nrf%y o Ceggfryéél%l?eh%lg ?%tﬁoe’patﬁ ?Jge! i netrem means number of
Cy5-ldbelsentecalrs pdrenegeide pridwidded a conpound according to

formula | wherein X1 is N, X2 is CH . Substituent
Typlc%ﬁfshfrd' thhNhti-ADLY h§t1@dl§ HaB8 re(tRJ (Lf%\é Pihd géd’@%tté CD20 on Raji

are not e In t escription
cells (3 Ctnio dnblen éﬁh@fﬁwdrf@ﬁfam él‘o?é% ﬁ%%léf@é’tcog@@ﬁé IR HARbiON08 10 1.2,
pmﬁxmﬂgosuﬁqa[y of the Invention. Furthernore all the
odi nents i ncl ude pharnaceutically acceptable salts

e
Typicdly ol LR i PaP Mo o syt SRR steRep on Raii
cells (ATCOFNDPGCL-B6] off said smcdndutier € DA0 XatibalyNomy@rddgo @iximmab of 0.3 to
0.6, pﬂefelrég{:‘;fﬁ‘% t&@%tnt&r‘égn‘?ge%m%ﬁﬁ’o groups independently

i n eac curre on1the group conS|st|ng

of. hal oge cyano and C _6 hal oa l uo
Ina p%?#drrqflsenil dsla%tcs@@cwer%ﬁﬁ et %}?Oébr%?féﬁb%a lafmalpzf)d B-Lyl

bc@ﬁgﬁs@ﬁ FEsé ChiR)bod! whellglah cRofos ADBC) (i)
an 5 and, (?:df?&gg O)R g C}?g alC?gErth e)znbodl ment

resent ti,0 I .ded.

by “arfibod B FE e AT RoN Qs uRESY 055 SRR eant an
antibadg, gsheatyterns islketinedih@dinwhaving lmregsredu’@CC sl dgremadiond by any suitable
metho%leﬂrﬁ)a gtg etfrll&e??gﬂié éggglﬁé%‘? g%haé{ @qe a@f‘epge{ggﬂ Qnﬁ?{&%g?%is@gf is as
followsnd R3 i's CH20 C(=0) (CH 2)nCC2R4; n is 2. In a fifth

enbodi ment of the present invention there is provided
1) the@saP RS l‘edlrget&@l@@thdﬂ zﬁrl kh&wih @Irq &ﬂr?’iks thehgleLiiitighd rdc®gNze By the

no pheny

antige Yipiiigs gheiortg RS HHSHGT or 5.

cyano- 5- dlfluoronethyl phenyl; Rl is fluoro; R2 is
2) thebssayoses blohmngeopha@hl ioad kmhpn%edrseltsleBM@d, isolated from blood of a

@ggg .is 1 to 4. In a sixth

rmubﬁﬁ%gggﬁéﬁ%ﬁgydgﬁ rgﬁgnt Fnvention there is provi ded

a compound accordlng to fornmula | wherein X1 and X2
3) thegpsay N carrfed oyt deapedip (e ipHeUIePosPl: t he present

invention there is provided a conmpound according to
i) the PBMTslage isolafeanging s?éhdaﬂalCﬂe)@tyad’egtr[‘ﬂugagfoni I?ro&alalfadand (ejlre suspended at

ut ups i ndependently selected in

5XJQ§§§@/%ighggNﬁ%%P@ﬁ%ﬁ§gﬁg 8}oup consi sting of hal ogen,

cyano and G _6 haloalkyl; RL is fluoro; and R3 is
ii) thegaigetcteBslark goowit biestardzug t@ajn Siléwre mget]@cbds, liaryested from the exponential
growtgﬁglge %fhg) &Qb'ﬁéyfh‘?@e% %nmﬁ %@héﬂ inRev} &11%1&&& ﬁledlum, labeled

). nmbodi nent
with 180 migre-Gyresen t Ci nWéﬂlefiéWICF Wéthecekl §ulﬁir6wegiéanaa nelgiepsieigled in cell

culturd @it Bga énsftpbibaells/iter ein X1 and X2 are N, Ar is
phenyl substituted with two groups independently

.. occur ence f.romt he sistin
i) 103 PRl G g DS s Er b e np S rr et NG k! Wpra o
wellrﬂiao@tﬂ?@la@( =0 (CH 2)nCA2R4; nis 2. In a ninth
enbodi ment of the present invention there is provided
a compound according to fornula | wherein X1 and X2
are N, Ar is 3,5-dicyano-phenyl,
3-chl or o- 5- cyano- phenyl or
3-cyano-5-di fl uoronet hyl - phenyl; RL is fluoro; R2 is
chloro, bromo or G _6 alkyl; R3 is CH2OC(= O (CH
2)NnCO2R4 and nis 2 to 5.
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In a tenth enbodi nent of the present invention there

is provided a conpound according to fornula | sel ected
WO e@ai08t5¢1 gr oup consi sting of: Succinic acid PCT/EP2008/067293

nono- { 3- [ 4- br ono- 3- ( 3- chl or 0- 5- cyano- phenoxy) - 2-fl uor o

-benzyl ]-pyrazol o[ 3, 4- b] pyr-Bdin-1-yl nethyl} ester;

Succi ni ¢ aci d nono-

iv) the{ﬁqt{b‘c’s [sQPR8: 1§1t<,5d bl%y 0e r{8>6y(94 ﬁq 1 Hc&?ﬁ%ﬂécﬁlﬁn and 50
ot Is g gt &fte

micro ters(pfﬁbemesultmg ant1body solut1ons are added} to the target cells 1n the 96-well
m1cro{1‘?eT &)ﬂl’t@ rté%HHg At t@ h@ehe AR 2B NBAG, oQ)'ﬂ%é}Rf(aYl)ohg cédeﬁﬁg thoedle

pyrazol o[ 3, 4- c]pyridazin-I-ylmethyl} ester;
conce@a@a%&egfa@%e,nono
{3-[4-brono- 3- (3, 5-di cyano- phenoxy) - 2-f| uor o- benzyl | -
v) for ylteam);t1mu[nsre4leaed (MR) carrobs, 3hdytitioralhydlls iregiegidte Smmeunmgahe labeled

target cel cgl refejve mﬁﬁroht(e)r_Sé)_f (1&?/% i]\( )raqqgous S{:%l%)tlop oef r%))r(ly)onlf dre fergent
(Nomdetb&lgwl $t bywisiz oistsadl 8f the apfipgdyi s@amqm (ipoing ivnadtog); }

ester;
vi) fordhb cﬁft’&}{é@u&eﬁe’és& RQ E@n@ol@ B%ﬁn%ﬁméﬂé)m hd pave rc@ntQﬁPﬂ@’the

ﬁ ol o[ .3, azine- ﬁr boxyli c _aci.d L

labeleggréert ce éeyﬁcedlﬁeeaq gpcgoét@r ce culture medium 1nstead of'the antibody
solutigBtodntiv ab®l- ( 3- chl or o- 5 cyano- phenoxy) - 2- f | uor o- benz

yI] _pyrazo 1o [3,4-c]pyridazin- 1-ylnethyl} ester;
vii) thg ? cro%éer ate tl&e% C r1fu %C(l) atp5r9 X nz%for 1 ném]ute aélrd oin%ub e;/i for 1
hourdﬂ4(byrazolo [3 4 c]pyrlda2|n I ylnethyl ester;

(S)-2-Am no-3-nethyl -butyric acid
viii) 5@ nLéroBfe%"Gf tﬁe ﬁﬁl\@it@ QisrnY8R 1 ?)%ﬁé)adaecf 1oUQLIPWBR RF Held an

yrlda2|n met hyl ester;

effectqrstaqgaty el G o %f 1&&3 el @ewsﬁbﬂc Wyyubthq sl 22

atmosphdre QY322 @h10f Bowks,C] pyr i dazi n- 1yl met hoxycar bonyl met hoxy
-acetic acid,

ix) thei ﬁeilAfree sugernﬁtggts fr§ hle%(r:h 21 & s anost@h1 Ghg exp r é‘ tr%l? refeaséél

yriaazi ne cal DoxXy
radioaggyigr (ER) is quant1f1ed usmg a gamma counter;

3-[ 4- Brono- 3- ( 3- chl or o- 5- cyano- phenoxy) - 2- f | uor o- benzy

x) the |plerc@1¥tra§@6’t* @Eéﬁél’y&]&%c%llcgﬁzéd%r LLARRAKYdY Gnd&tfhtion according to the

form%@“ﬁ?{ vaY ﬁﬁmﬁé rd 4. V(’lt:,erfsE&l%;slﬂs ABRIAFREYS VALY fugRlifeddess point ix
above¥ fdr]thdl%hﬁﬂ@dy&ob&rﬁra@bﬁymmaZhel’h'verlagé’ fzmﬁiahﬁh}y @fahﬁﬁed (see point ix
above?fo&g@eﬁg@:ﬁg?@gsi;e%q plrs))lltiltl dgl}(f‘%g re]tfqg EE %ra% 1oact1v1ty G ntified

(see p@ndixrabbhg)l fanihe SRl contretsh yde-peirtyi alms/e)sr Pent anedi oi c

aci d nono-
4) "1n<{r§a[ ]Lz(f' Ag%(g;lgd& r{e? 2§ El'd{é]& An ‘T’n&géfz's‘?%h ﬁmla %%ﬂﬁmﬁae“réeﬂ th opﬁieaﬁc lysis

obserwqé)y\gﬂlé@ thsjantihedycansapgration range tested above, and/or a reduct1on in the
Concelﬁt3at[(ﬂ‘r éxra@ﬁeoc%r l(eauﬁtd A RhvE M@@mp&m@wn&nﬁl e&e@rageﬁfzspeaﬁc

raz ri dazin-

ysis ofied PRE Qo A P LB ey By ARien o G HatsgAPCC i
relative Go HrecXIDEC; fnkasor«al witle ttexappvdassdyl, orediaerdAgrthe sdnhegntibody, produced
by the?ﬁaﬁ{ng [twg{e Af)qqﬂ & c];efllsg glt[‘gﬁ% ﬁ‘t&e[salin% Q;%’aﬁdgj]drl)ero%uc‘t%ﬁlbﬁlﬂlﬁjm)at&)# BMhiation and
storage Qle(tlmd@r‘@h][g ﬁnedmm qoéhQ;se[sBlll onthe actf lpm,td%@i_l‘@s not been produced by
host cel(sjengﬁgg‘é@l ¥d Werex%'r'!?s@@iﬁ?

-c] pyri dazi n- 3-yl nethyl) phenoxy] -5-
Said " fr:llgleggecc)l Aq}(@éocr:]e{nt ‘breI (lbet‘amed by glycoengineering of said antibodies, that means

enhance said natural, cell-mediated effector functions of monoclonal antibodies by engineering
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3-[4- Brono- 3- ( 3- chl or o- 5- cyano- phenoxy) - 2- f | uor o- benzy
|']-pyrazol o[ 3, 4-b] pyri di ne-| carboxylic acid

W@ 2008408059t et hyl ) - met hyl - am de; PCT/EP2008/067293
3-[ 4- Brono- 3- ( 3- chl or o- 5- cyano- phenoxy) - 2- f | uor o- benzy
|']-pyrazol of 3, 4-b] pyri di ne-1-@arboxylic acid
(2-am no-et hyl ) -am de; Phosphoric acid nono-

their &%fia%c&&ﬁg% :ﬁ{g%ﬁgﬁ% i s‘Bn?ec(Fj%alﬁ‘rﬁaﬁ’@ l‘?)ﬂe&ﬁ%/ﬁfnugé ?g)?e?:hﬁglr.]ﬁ:l%—wo

(1999 fmjilliﬁ’ogﬁthl @66t mono-
{3-[ 4- brono- 3- (3-chl oro- 5- cyano- phenoxy) - 2- f | uor o- benz

The te¥l"coRpleaza -4 e[naeﬂr@&dwmld,a@@mcﬂreﬁékmumlc}fhaﬁ{aﬁrtumbn target
sb ghele% gth emhod nt of .the Fﬁesent i nvent Qﬁﬁg

cetis by Pgeg-qr FPo € fpentipR iy é’r%?ﬁnqqlc\/c?mp 18

measudéd pﬂe&vﬁﬂy bntheareatthdfrtlof a pf@atdton, of mDZOreaptemgg é&lllDSnuhran anti-

CD20 aﬁgbocg/fanpgﬂd ng tﬁeg Vgﬂtscfn%lltﬁgglte erice OP com uﬂ?m@ﬁte%c is found if the

a eu Ive ano
ant1quam1pbunsjatm@p@]tmgon of ﬂQﬁ Ml the lysisHieallaieathiRof 2% or RByre of the tumor

cells aﬁév 4 Tours e agga? is Ifgfb’rmA? Prea{éralla_rg%v fﬁﬁdcpoﬂf@la ecgﬁlfn'l(ﬂecglls and

herei n _ahove n an di ment present
measyreR)@af seleaseibr &7 PEER r%nta%ﬂlnaluééfhﬁdacwhﬁwﬂ Péﬁ’cel tHgoa frget cells
with cbinftdmdnbackitesut thé @vididyng an HI V-1 infection, or
treating A DS or ARC, conpr|5|ng coadn1n|ster|ng to a

Typ1ca2&gtmet qed Iltf %da a 1&)?{8%8 ﬂﬂt ggggéa/gef I l‘f%actenstm CDC

propegesiifype d laatlﬁmz(gamfooﬁlevhmemdaseeasn&l bIG Gf @Gl isotype) and type 11
anti—dﬂ%laﬁﬁﬁf)&t@s ﬁagr\é ARl BRTSE Qﬂcﬁ%étgég)t%ﬁ&a to each other. Preferably
e reverse tra i nhrbit

non- nucl eosi tors,
both pg lepckise 1 9RITKHID2S antbordss armiaGoHo8PS 8RR al f usi on

i nhibitors and a conmpound according to fornula I
The “ﬂMﬂl@frﬁéH”f arlibodiZis a%@metﬁéﬂ &RpineRed RitAeridiitnar’y amﬁﬂ 1 n>ﬁ2r1ne constant

n.are as defined

domartgnfhi bk e hal S bed e ﬁgwn@ e
chune&cﬂnﬁ$mdydbonuﬁﬂhunmnumnana&kh@&mnﬂdbﬁcmmanmd1pkbnﬁﬁﬁdbu}henanm
"C2B8ann WCYM/I i(ﬁ% gf&h%é)rgon & all) r ﬁ%){ﬂ?ﬁb %H??tr&/red%qhg tre%tment Pf patients

N nee
with rdamé 108 pfefmctlnglqvxyg@ﬂc etfqllveﬂeeir@lam pofitivet Bicelhen-ginslgkin's

1 mph%ﬂ’fﬂ) ARoSREBGRBE il ?(ﬁd@g RHR sk&M? 't}§att 'r1ﬁ9<1191f<1b exhibits human
| dovudi ne, | am vudi ne si ne

compleay eﬁ%ndeélﬁfYtPE%Xb?%éCD%g &0t 2 Blokara T 235445 (1994).
AdditiohaWi, (teREibith sivhifiagitaetividiah aysays:lﬂhaeme@hr@aﬁtibbayadependent cellular
oS8 uj&@gkﬁ, ritonavir, nelfmavir, indinavir,
q“°°§ﬁ§¥é I¥. atazanavir , lopinavir, enfuvirtide,
maravi roc and raltegravin along with a conmpound
The teaiwc brudiangzed 8- ydramtibady” nefees o hunRmjizeRB-LAZntRedy REdisdRased in
WO2085/4485% whﬁfh’ w%& obé&eﬁ%n‘i‘ (R Rufie Hll%BbHSHal gt Qtlﬂzo antibody B-Lyl

above. Tn fourt eent di rent of pr esent

(Varlablﬁ\vwn %thte ﬁ&r@eﬁ@aﬁf @@m@’d{h SHERNOF brvarlﬁlﬂﬁ KRS the murine
light chthl%T/Lb TSEQ) hOSIO: |Ilfs€é3P@[§i)eYMa§ b. dﬂH\’(fﬂssefS Qﬂmid)t%étflﬁﬂletm 3:131-139

i.sterin host i n ne
(987 ittty Tud hiReT s e Rt e g aug followin
humaaeettord(segWQR008/0A18 ) | ThebeTlrinmnied BRRy1 &KdiboRiks” 85 disfsed in
X1, X2 and n are as defined herein
detail Bbwoj%?/noéﬁs% i f t eent h enbodi nent of the present

i nvention there is provided a nethod for inhibiting
Preferphlypdie ‘hamanizgd 8- Ly agibedy Wiasharpble regigieafehahesay ghemp VR selected

from $188p 8f SE@ @@tN@sleo sath @bmmﬂch@m@{h 2@ B-PI1YY Arﬁi E )HLGS tH][BVﬁIN of
conpr.isin ni sterin oS |n ne reo
Wozqq%@ém S@SPP HF Efteii@ge é?ﬁola}?] % /¢ % 15 (-2, BHH-3,
B-HHacR-ofH8, iy HiLS, BG{I[mlaaldlB nnes ef WwaRD05R8248333, MR4t er’érabHGsmd VH s
f h
BHH6R %réferﬁ)lpfﬁheg] Husm%( 1ze§28t ﬁ)r;'ld erl,}ﬁ%%[i}e{re e?sv%ﬁal%lged Orng%fgdﬁ‘f light chain (VL) of
invention there is provided a nethod for inhibiting
H VRT in a host infected with H V-1 wherein said H VRT

has at | east one nutation conpared to wld type H VRT
and whi ch exhibits reduced sensitivity to nevirapine,
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efavirenz, and etravirine conprising admnistering to

a host in need thereof a therapeutically effective
W@rwansosef a conmpound according to formula | WhEr/BP2908/067293

Rl, R2, R3, R4, R5, R6, Rra, R7b, Ar, X1, X2 and n are

as defined herein above. |n-HW-seventeenth enbodi nent

of the present invention there is provided a

SEQ 1BNGS. 'Eg?ﬁ%{g)ac#f\ﬁéﬁp&%hs%‘ E%?{E@ﬁhg[{er@e RuBQHROHBY y1 antibody is

acco
preferplig aﬁé&@hmt&)@ﬂv yPra@te@bt agh dugapizeé B; Lyd )@@Flbp‘élﬁ‘t argglycoengineered

(GE) 19'thé‘?@¥eﬁ1o£ha%c5rﬁ[ to %?ﬂoceﬁes‘%&@&ﬂ%ﬁﬁﬁmmm@%@n

unbr.anc br anched chai.n
WO RGBS D nach-Gh e SO i kgL 13 76 1581 BAR) SROMO 99/154342.
Most dii@ehginbered bumanabkBlLy1 datibédiss lauve b aitgbd paterh baglgzkte;gllatlon in the

re e MO SFGHRR A SEL T A B Ly e GRER g ormor
(in one embodeenybetivetn 40D apdrobtnsn atodberpngm domherst] it YdastchObaupsd in still

anothé%‘ﬁ{l Yo nlgt't‘ﬁﬁ 1@5& Oﬁ/ﬁbf Hopél) o?q‘f t(ﬁr/gogagﬂﬁrr RED 5%&1e 8L PR are non-

fucoswlatghtl-"yrthequf@ttlg,q O]@ﬂOSEﬁéhﬁr}deS of ‘gb@ﬁé ﬁ@g}qm arﬁ@@ﬁ@ﬁ Mb1sected Most
preferﬁlﬁiiythe “In@Ridiked BN ?1 Q6D dy” VEPrid &/ H BIMMHE3hEWIL'B-KV 1 of

suffix | not her_te a
WOZO%EfPéﬁ%S%?\med ‘hegginy. %%%%@?9& m‘so el 4 & ﬁm@%@%@ -In
anothérahest preferableaiiyoldirgerapqaid ambd)dff ihlgeﬁredboadeleveﬂ) ef fiugose residues as
define ﬁagg b1 l'c'lt/oer('jthe of1 osaccﬁrnlu?es 0 OeSE"%: OItl ul?ehﬁqést p?efgragfijnseft%@ In yet

er s name
anotherphestyirefeiaple %errdmdun@@, stakrbarrtdv@dzz dISpRancreawkieﬂé@G aRdefurgfd herein.
a phenyl radical, and R' is an al kyl ene radi cal as

The o@sh&ﬁﬁﬂ@o%ﬂbn‘%{ &ntshg%ﬁtﬁﬁ‘ﬁ}‘? %&Fﬂfdi‘)grtfe@ ?élevtahﬁto the efﬁcacy of a

t.achment noiety w

pheny i
theraneﬁec %lw%mr%ﬁs@, Fﬁ?i}idd% ph y@&a q%‘étYo‘FS%FﬁWeatP mteﬁtssarte% yteractions
with théi@hmidee sytéin, @h@rnﬁ@bkinbfﬁst ﬁd:l slp@aﬁb Bi’&i()gmal @hB'I‘T| Siich)pkopemes may
A6

depenl BV SBaBESiennt SPr el Y e s seRyic FaGfh of A’

oligosd@hnydeaniamoagdaytalizitona bea\tekly blignsewpahdestngtwonend glytmzo‘oteln

funct1§1|1 E&’I{ BRGe. %HF &ay}ﬁg glﬂﬁam oﬁg a]?e%ﬁhg Yhucthi2§ hddes: rapid clearance of
ydr oxyet hy roxypr

the gb@opﬁy@n éls%ﬁtethdsgezﬁétﬂwwgla e:mgmactlczls Wit prgibaegrbohydrate binding

proteﬁs, Srifilic Ryl OB BAUNd %y GhyssRxymattAY ek undesired immune reactions.

OenidEpiat X oRE ks fRo Y7 RSP s used f o def ne a

subset of heteroal kyl groups defined bel ow. The term
MammhalidoydeBne’e tlassprafeardd heste for pdedatties ol tihrmgluaoglys@irateatsedue to their

capab&%&)%y:%é&%t%%%tpﬁg il @g Ig?]%k C(gméatﬂ)&ér gz)trrjngfo? ﬂﬁl%?ﬁ] ﬁgl%gﬁon (Cumming
etal p@@hxgbéri 1p20i(EAf1):denling ¢ ad.ONstardBioteshoots 14:8781 (1996)).
BacteridddM¥erar@y gl'yg)'éygd( IZroPcﬁﬂsCthd ke &Hlﬂ%?es%tf QSﬁ’lM(ﬁﬁlOStS, such as yeasts,
|nd|cated Except |n[1 @}é ylene (-CH 2-). the
filameginuis fyngiapsessanst Plapt gilsyie Ywﬂafpora%teﬁ@t assciagechaidh f’ﬂ)ld
clearah&efr@ange Bbodstr&xa Mpldesrable 1ﬁink1yﬂeeiﬁ%ricﬁdh§; ahg in swhdigrcific cases,

reduc%g&ggﬁlna%%ﬁltynglnh@% IIBE?)IBB{;F gelle 1ngs1terll]?é{l}.?%r oget\rpwge—ﬁg)g cells have

been thogtybemegn| Russtifyiring ttlyd lestewo Therdee fmmdditite hy §ivingsuitetdel
glycosPﬁ’QSﬁ g?@ﬁgg ttl‘r?]e%e ?éfllg %ﬂ;&é Qéﬁéi‘%éﬁtgg%é}é(@%rpg%ﬁgﬁ%\?ﬁﬂ ?th@lﬁ,ehi%hly
produgipes ol ﬁ@l]chruzg@me@ cpivhelsuliusedtodrighh Hgnsyies iibsisiphd kioreactors using

serum@@d Meﬁmb%ﬁiﬂ)emg@ﬂle Leverd it lot s @8 akP RYr RICAIINbiOBFRESed Other

COH’II’I’\?)I?I ;ltlFslég nglﬁ}ai ﬁgﬁ u%ﬂﬁbg ll}téli%?t]]ég ]6 ?1{:)5%1%6} EQS,B}E.J{(% rﬁﬂad S%Z/O -mouse

myeloter@lly More Tétentlﬁ r;m&uz:yich Gk yrhiisgasic da@ehl sl so bféemgﬁsted (Jenkins
ng containing 3 to 8 carbon
etal, ﬁfats'n% %x%' %F§g¥§%§ﬁ%%g§clobutyl cycl opentyl,
cyclohexyl cycloheptyl or cyclooctyl "C3 7
cycloalkyl' as used herein refers to an cycloalkyl
conposed of 3 to 7 carbons in the carbocyclic ring.
The term "hal oal kyl" as used herein denotes a
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defi ned above wherein 1, 2, 3 or nore hydrogen atons

are substituted by a hal ogen. Exanples are
waz2dobosesenet hyl , 1-chl oronet hyl, 1-brononet hyl PCT/EP2008/067293

1-i odonet hyl, difluoronethyl, trifluoromethyl,

trichloromethyl, tribronmonmethlyl, triiodonethyl,

1-fluoro ethyl, 1-chloroethyl, 1- bronoethyl,

All anéﬁ%cﬁgsoc%tnﬁgﬁ f:ar%%lfl);&f%tg gﬁﬁaﬂe‘s igﬁoqma&&ﬁ ?BM(LHS in t}fe heavy chain constant

regiong, Witly mybmp@me Ressegsizg lesmilchamgy QéNhlwked'ch@oh}gdrme structures, which
Var1abl)aelff%@€(1¥rote%§ aéé@rﬁgl h@tRkiBn %?ﬁﬁ%@ﬂal a@nﬁj(yk W\/ngﬁp WP.and Monison, S. L.,

Trendépﬁ)égg;h lf'h 26 r%ﬂ&??ﬁ g, ’[q? sgpgﬁyqa%f)%gg atzzy B&%d caﬁ)ohydrate varies
cons1dleréblll)t vibpotding dluﬂlwd@g(ﬁée opmtgslsmgyandltanyrh@ade h1glﬁﬁhrudjsﬂgnult1ply

brancl%lergiie aglnggl)?y bapgeﬂ}gaw ctoHlpalleX. (rlig&%arcdéarwﬁ ?Q/d'h%lu& orr1son, S.L,

Trendp Beor¢abu 3: 26 ebef (il 9%7(3) TyQicalky, tladrk (s)tye'teragnaem@rheas@ng] of the core

ohgosﬁc%flglru?q sttﬁ< ﬁ{?es% Kéq Qt\ygﬁgt‘?du%ra%}f dtﬁ)ncs:},te $&h th%tlﬁﬁgrrl renlorr]loclonal

as use ' '
antlbcﬂeqﬁ @Klé%asdn‘éﬂﬁlﬁpgb@@ orfmswk@mfsetﬂk@y bQERl wheh# nRypsdifferences in

ant1b0@|y|rg coflatRi0cchiesRe&hl el liMesaiieh @lek Yllun@ﬁ&ilff@fe)/lkes%ﬁr@seéﬁ for a given
cell hqgegtré\igﬁ UHE :fg%f?rpﬁéﬁftﬁtéee&&]nmtgﬂs o@efn lﬁfrlg:;an o@lycg‘blol%gy 5(8):813-22

(1995))odi ne. The term "cyano" as used herein refers to a
carbon linked to a nltrogen by a triple bond, i.e

V% Iﬁt?ﬁl & g@m&éa,sgas rT1]n ﬁ%‘?@%@%&%zﬁb& 1{11?[% gL Eﬁ(@})l,%dggtg&f)process and

potentigllyaivRigingnsigroagdag undesirablesiereéieets.ns toeq‘néqanctedhe natural, cell-mediated

effectdgh@lony '()?Hl%}lodoﬁﬂuflﬁi)gdiésed})e@ngmemﬂjg R NGA Béél:ﬁﬁ?i)ie component as
ectlvegy wherein R

describgepip Ui et N ot Aol ) 76 i@oa@@% g5 g, N0, 6,602,684.
[gG1 typeghtitdels the afer @orﬁmoary Bed nadddies imbreice 1ﬂ1rﬁh1’r((ycheﬂ_a§y, are

| .
slvcorfedPahy ke st R FaR g Caiei i o AHRS LR 2 domain.
The tved &yrhplies bightehOarodigodaechakikyd @rehédsto(ASH2Y2are buiihe hetivieen the CH2
domaf’i‘l% "fXLﬂ}g eg%géil?e &9@&&{ ‘?ﬁ% g@ fo@yﬁ%ﬁuﬁé’!&%’g&@ﬂ@ 9 E-F Q{E’ﬁsegce is
essentgal @)r the gitipedy gq.gl)edmte]qf]@ctpé fqﬂc'aggst smcbpp yntghgglm depayglent ce flular
cytotoRIHH @AB@cd%Llfays MSI@detflﬂ?f €iyRobiBREs 51d18-d22l (wmﬁn%ffaﬁs, rhetal.,

B3 e 14 R RPN og Sl b ool 15:26-32

(1997))euci ne, |soleu0|ne serine, nethionine, threonine,
phenyl al ani ne, tyrosine, tryptophan, cysteine,

It wa 5?8)16&;3}' shgkﬁghglqggrexﬁ?%%n 1|nCC1§ﬁ¢Lbsg hal%?{%f%@aq’k %HO& cells of 3(1,4)-N-

acetyl ug}smmn‘ezltrwfﬂrash il lrﬂe("@ﬁ?ﬂﬂll?gb mélycqsml%/@gsfe@pfe@ﬂ&flwe@g thy formation of

b1sectécf‘(§ﬁgl‘6§§act%lﬁieghc§:gLsgg'i‘i:ff}]cﬁ?ﬂ@ﬁic%sers@lfleeﬁlrvztg(t) Eéx“r@r(%(f‘acttfé}% of] an.

antme&mph%@t%a ahm&glca%wc{%@etaml%@@ &@7 aroaihlﬁ?fﬁ {Phrepgacered CHO
cells. (Se¢/IThA@a, P. 20416 DRiItIe BidtedhhioR N7 NE6- 1B0ENy98] @il We) 99/154342, the entire

conteiyi {EH RGBT R LA e RGPyl @ aree
class cdinyicatjegataiinenddanhal eotifadjgesrveticlomavathighh@npoiaffinigfand specificity, but
have tﬁ& gﬁfégiﬁé}ltc?fé@hé P%lgaﬂﬁkga%h&cgbgﬁcemﬁ ?tﬁﬁ'!la%g 1111(51%1[1‘&{9 €ell lines

lacking @}@@p.jf 1L @qygeb(@magla, . é_]\lam(g_ﬁlgpqglg\@ 17 17 &9 HEER)). That
study Wﬁ@ﬂl‘%'fﬂst% 'sl§0w gﬂt Rirge iNRaROEf RDCE aktif § @uld B&bﬁhﬂl@&lﬁ%
i

engmeeélqg ehe @6.’5%3 d(ugmlgﬁggzt)p ﬁggpr)eﬁse}_%lp{w c%(ajfso ooeapzlacrease in the
propoltydn) @f&iohytahﬁfeglon (Pe)Mssoladeth ivected okdosadchmtidag) 1hal|ud1ng bisected, non-

fucosyﬁ:htgcfn %ﬁﬁos%&iﬁg :(?Qeg q%/\/reléagl?nsdngsn g raﬁ?e}clughrﬁg aentsoog

in man including at least triple drug conbi nations.
Hi ghly active anti-retroviral therapy (HAART) has
traditionally consisted of conbination therapy with
nucle03|de reverse transcriptase inhibitors (NRTI),
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reverse transcriptase inhibitors (NNRTI) and protease

inhibitors (Pl). These conpounds i nhibit biochem ca
Wpe@oesses required for viral replication. Wi PET/ERART067293

has dramatically altered the prognosis for HV

i nfected persons, there remaiZa many drawbacks to the

current therapy including highly conplex dosing

The te@g'le%ﬁﬁﬂ)%donhéj@g% A Gl n H}g{eng%gb gg%§%%§§fg%ﬂfc§nt(lp\7el of

expressippf 1lEe3QP20 mg@@\r@a celt peeferabhylonithe call suneseqfiack aid- Cell, more
prefer8y §|B' &E‘llnﬁ‘&% ﬂu}'ﬁdr o RghdeRREpEalvaN! %1%?&;[@?5 nHﬁH@hc!l Yumor. Patients
resul ts in tance, ting their
havmgﬂ i @P@(;, e)fmeqs%llggartlcgp ngatn%rd;ﬁ;m1 W{Te}saqpys BOWI 1N the art.
“Expréssioh ap ¢t €080 Whitighn B&h;ol}ﬁefldfabté 1hténd@m@l 1ﬁ&fuite An \Alghiﬁcant level of

NRTI s,..Pls V|raI f usi.on |nh
expres Ot o 520 i fogth Sl SPRRr ARl e T 1 B- el more
preferdylpia Gatellsun anadvit@niRTikesdisaasd. e CHI20 entghinnexp(eddddiy is measured using

A —
mRNA3TC; EPIVIR(r)) abacavir (ZI AGEN(r)); adefovir
di pi voxi | -(POV) - PMEA; PREVON(r)]; |obucavir (BMs-

The te:B0° CM)eprksﬁ &e@@@ﬂ de usRMREGE réftid éféﬂaB!g&& eynhpl{unbast(pfeferablyB

cell N p 3% s T 0B Ll Y%EPQ%Y%H Yy g Gohorias and

lwﬁphmmnnﬁmkmmmsmﬂadeégBﬁHMh@ﬂm&yamﬂoB@Hb)Bﬁ&ﬂI@ﬁlGhdmﬂ(kﬂ

Lymp?(?ﬁé?é/ @?Hts l%% rﬁg Qﬁe‘@ﬁ?&% H%m%nrﬁl.frfqlt gﬁﬁ‘aceu tsiporaldm Burkitt's

lymphema @4\ ¢Byekit allymephdma)- cmau@ratn@ll zwaﬁbmnqum@ (including extranodal

marg1§al -8h&B %Ql(bffnﬁ)homal{@{&o%ﬁésgﬁﬁ‘t@a lﬂrﬂl;ﬁ%‘ﬁ% %gsu\(lﬁﬁphomas, MALT), nodal
arnace t he purine n cl eosi

ca
margl{la FOoBe bcg ’a p@P%%Sﬁ@P}Cﬁ@ar&n@ g s@nah%@oéwapﬂe cell lymphoma
(MCLER) Q@@é Ce8 Lamphbinad irtdlitOB-Tell am@kela@@&emmndneaadmcm Diffuse

Mixedi ol IR ATt PR s Pradsin e Tt Mdpstfig el Lymphoma,

Angiopantiia byrbah@da{Pel\]/reowthF@dlsb)rrnphc&B@) f) hhirbédldeukendarg ) 1Ymph0CYt1C

e

iympt RS N SREE ol kit %‘iﬂs‘?’iﬁéﬁlﬁsﬁ%@@wﬁw RV HFPARL), chronic
lymphgeytndryleanin éCkBiapall nygms ptic Ipglmmp 8y Bicell prayinpheeytic
leukerhfa! ‘p?e@ﬁm cglpga—dp\l/eﬁﬁ{sz]f)lasrﬁi‘ eellerhy@yinb,| MBltpkMyyeldRR, plasmacytoma j)

[ ENCE (r) er NNRTI s’ under i nvestigation
Hodgﬂﬂél 2% but are not limted to PNU- 142721, a

furopyridi ne-thio-pyrimdine under developnent by
Preferbthly zier CD2A@explésdirg (chiorermisral B-Csh iNomeld bdgkii®s lyhijF®)mas (NHL). Especially

the Clg%(ﬁgfﬁ‘pﬁfsgéig %19 e OP/Fa%}’l ?:elf lp Pé@g?%ﬁf@pgguéé lgﬂrﬁ)heéélcqéd%ia (ALL),

chrongdyr]_lgb)q_cgtm Lm@emmz(CL , B-cell diffuse large cell lymphoma (DLCL), Burkitt’s
lymphohia BhibPXN- 15@&1%{& )folﬁaﬂlbr IPRHRYMA! Y t?p‘leGm eloma, margénal zone

phenyl et hyl ) i nedi one a
lymphopya, pat AHoR lﬂn?hm%&MWiﬁlsaw@ r Tl &th?%soaawd lymphoma,
waldefi@fdnyaira¢ el cbubiabia&eor pimkkySCNSatmpHma. 5, 489, 697.
Typi cal suitable Pls include saqU|naV|r (Ro 31 8959;

o U S RIS ) 3 g v
againsf A@r@ﬂ@gal‘%’bm@ﬁjﬁsrﬁmmw en@unmufhg dise@ds or disorders include, but

are nd‘t\%%gtﬁl)lﬁs ( éhéﬁ‘l&%@‘ﬁl Jrﬂ{r% uggil4l%7rﬁ%um% AafditisPosteoarthritis,

I C urea un neni Tri1 ang

psorlapﬁ alfth’éE@uPﬁoéI&% deewt.@smlwsomﬁﬂd%rm@ﬁw% tFéegpidermal
necrolggly, %{f@cﬁﬁﬁ@ﬂeﬁ)}deﬁﬁdt §ﬁcpide|W§§ $es ebRss@Gatad with 1 5 1nﬂammatory bowel

eneratio 78.,under devel o

discas g S S hsobh, B 4 R pa B S R Moo Rhory
distresd e)ﬂ&iromﬁféARDS)‘y ngongias) eRbaphnliice utd¢itiglcslitis, plonferdlenephritis, allergic

antiviral agents include hydroxyurea, ribavirin, IL-2,

IL- 12, pentafuside. Hydroxyurea (Droxia), a

ri bonucl eosi de tri phosphate reductase inhibitor shown

to have a synergistic effect on the activity of

dldan03|ne and has been studled mnth stavudlne IL-2

o o s~ 1 s R o .
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Pent af usi de (FUZEON(r)) a 36-am no acid synthetic
peptide that inhibits fusion of H V-1 to target
woreosbosnses. Pent af usi de (3-100 ng/ day) is gi vVEPCHEP208/067293

continuous sc infusion or injection together with

efavirenz and 2 Pi's to H V-I3-positive patients

refractory to a triple conbination therapy; use of 100
condif%l d&&eﬂgg faS{hglfﬂ & c{)chll o_ﬁ illg&l/lhlfgnnfillra‘iion gf T cells and chro&qic inflammatory
resporfhe at@rwlewrsbwymmmrxe aiyRearditisrleulocyty adbersm@f*éllcmym systemic

lupus @fytl@%l‘ﬂé% (ﬁ]@ zerﬁleliﬂ’lsetgﬁabléfes Asulpld s@ﬁ:@os?sballe@%ﬁ\'@&reﬁhalomyehtw,
east one .0 at ons of

immupg rqsgmsg%%sao%a;e%wggras%e gglnlaypﬁl lwﬁr%rgﬁng,vrgyggeﬁlateg rby cytokines and
T-lymahbdyeas) @be@ﬁli)sismldﬁlﬁ)swag?rﬁhlylbn{a&%)s indtidng peers ' s(ginglomatosis,

agran%lpcygo)sgsl;ltg%s?ﬁ(é (l,itlls Cll{%ﬁ%&&@mb tt i t bUt %Eﬁ‘}ﬁj%}/‘ldol%léﬂj? Onna?rle?ma,
immu@hbemoktic AbgniaacdsdiRe git®imaiine heINolme lanérmASRNﬁA) pernicious
anem1g eﬁlﬁx @%g%@?gggl) ?g? gtror N g%‘éﬁ\sncy, hemophilia A, autoimmune

azabi cy

neutrqpegiag payHioireyied léyl@mn@] @llﬁ@é‘%,s invadyiag | (qoBeyyte djapedesis, central nervous
systenlj(@ly ) iahextlaesy la%@l‘del’@ Fganknjdrd Hl&ﬁ@@ﬁﬂ@ﬂﬁ@ma gravis,

di chl oro . | et’h azodl car bobry aIC;l
antige [9@,& dy %ﬂmplsx eé nﬁbgoﬁppéﬁ) asgypent memobrane disease, anti-

phospbelipid ayhbdct)thyﬁ@ﬂ‘olﬁ&x yllleﬁgﬁ nelliDBecltdt disease, Castleman's syndrome,
Goodr%l ﬁgé Xlsr@[d# rﬂ.‘nace ge#: 19 eorS 8#\4&/_}%&91[: S)prlcﬁﬂor%'e!_keynaud's syndrome, Sjorgen's
syndratnN Srsgvdnmhxthraquapyq pdmp@gp[d\h&ﬂbous, pemphigus, autoimmune

I F i
o et ol B SR ol o by
ldlopa(&Eoérpmb@Fﬁemw p@@ﬂlf?o% & thioueotic ﬂéliql?ywtmmn}c P@pHiA (T ),
auto1rﬁﬁ1@hé1tlﬁoﬁﬁbg‘l§1)emz§tahﬂﬂrﬁhadn@d@e&se of the test1s and ovary including

autOlI]@%ﬁXl& ialé(il ﬁ§1=)l’l]ogiti§g]?er1rlp_ zl‘?@ot)lxrrm ism, Iauto1m ne en(locrme diseases

includrq atrainahenz by raidizis| chrdniy thyrdidith,(Nafliimoto's Thyroiditis), subacute

thyro1£('l1_&\,.|1 '?ag%lée #ﬁ%%ﬁ&gﬁ?@#%ﬁ%%&%glg{‘éla%ggggédtsg a%‘&l ﬁ‘lmune
polyglariier) §Ynda1iogrk¢sépeg@ml@ndulaxdwd%@rmaﬁagmbhmeg)@m)I diabetes also

referr&r 129 RANRA- d@bepr&l)ent Jrbhanahelivs DMT%llH ISREEHRA'S @ynd(r&ﬁlé
O acetonitril

autom(lweom%ep tléﬂrlapbwér%éFﬁl&ﬁlcp%rrumetmbﬁxy brﬁﬁ%olgﬁé@llﬁeaﬁes (non-
transp{ai“ﬁ)) vs NSIPhGLillaii- BarBe) syl dreink elﬁrg(e MESBE)vasculitis (including polymyalgia

rheum&]’fga1 %}Pcl/ %1%%; C%ll g#%l%ge;asll(l\slgg/gteritbs) %érnp\%eﬁsegy%scuclgls &*%P%Kawasah S

disease a;mrhp@lymmrms (pgbIa), qkylosiing epc(rpﬂyhms, Begoris diseape (g uephropathy),

rap1dl§' #B)éggé)sﬁér %lonleﬂﬂl){?(g)tlﬁf tﬁl Wlbﬂl@% os1ls @e{;l sl?rﬁle gluten

enteropERSHEIY O(glpb)ulmempap ammt@op}(‘g@la,tqral&glp@srsf,ﬁ}@) coronary artery disease etc.
O benzotriazol -1-yl-N,N, N, N -tetramet hyl uroni unt et r af

Therabé—lﬁfc('fbﬁﬁlﬁlbﬁoﬂsw-ﬂw antletl{és h?édtfifhl a@JUr@aH%E Qgthapk re@elflfé Gavention are
I Ine

prepagst REC Y PEHRe A5t tpads RBR)AY ¥l Bardio By Tk optional

pharrrtthitcal@f #tcEfdable oarriesssylcip(id) or stabilizers (Remington's Pharmaceutical
Sc1ences l'étﬁt ?ﬁi{&gf @léolaA bé’d‘Y?é%'B{)ﬂ lrl t(llg é lr%%mﬁ?e:a\l?\ll{mlgp&ls or aqueous
solutuqm- lj\cceQ@btﬁrrdmfys {esepwylts, Qre&tahﬂmeys a(rc apntoxica techpents piathe dosages

andcdﬂggﬁﬁat%%w)édneam ng when used with an al kyl
moi ety. (J. gaudy and D. P Kl esney, Nonenclature in

&?g ‘[ae?llgq PUrtEsE em SL KPAC %Qz%h%?@q%%g%ﬁggcoeptable surface-active

agent. rlﬁ plice®ent htioy ef deripaunds, thoacwpassurfaytahtie dpcabahi percentage
expresrgr osngee%rllvroﬂ%rﬂe ’[;hg:nil’l] ow@(ﬁnglsco eus(e)(]ls[ytﬁl1 %gv OV G Ingtgsgnr L. Suitable
preparati ons which follow are provided to enabl e those
skilled in the art to nore clearly understand and to
practice the present invention. They should not be
conS| dered as I|mt| ng the 'scope of the |nvent| on, but

o, D
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In general, the nonenclature used in this Application

is based on AUTONOMtnm) v.4.0, a Beilstein Institute
w@oropusesei zed system for the generation of | UPACI/EP2008/067293

systemati c nonenclature. If there is a discrepancy

bet ween a depicted structureldand a nane gi ven that

structure, the depicted structure is to be accorded

pharnﬁ%gﬁlc?ﬁ)’ %E%Qtal')@ sﬂ%‘t&ﬂt?&%m%tflsetbﬂ? ar%tn%"t ﬁﬁﬁt‘%& r&% ﬁBﬁﬁéorHE siffactants

such aMTthEENon Péﬂé?r@iﬁ KS %@tr dobyethylesh élorccplu(BE@) Fﬁlh@e@mn@cmmerlsed but
not hrﬁftecp@ratré payah l%ﬁ-%oﬁﬁt%H%t‘t'}'f £id §st$r@ Iﬁﬁye't &fe o?hﬁ*gpﬁéle glycols,

o e oA AL P B srban

polyethﬂw(mt)b -Qdrbiteh-ates (bdoanmab tpotyséiBa 2 20psudd Lindeltharhddady Tween

20) 5 P e Bien o SR ETSpo fostef By ROMAR IS0 P RBise Pl upler the
tradenndre Tiweee ﬁt)“iMerPrmered:mE'eulml_eecmbhyp(cajyme ghkbdledretbowmwrsold under the
name%lgéﬁl o Ifé)? ﬁ{ogtlgéh %Bgtﬁg%frhﬂs' I‘?)'i‘oﬁﬂ{e'r ggg‘m o['Sreferred

Ic trans prote
polyorgiie: Péreav%%gﬂﬁ@ these P pBskeriae BrdenyBk RO l%ﬁe@areé Rolyoxyethylenc

mono&'h@yl BriRp Qre"[ﬁés}é%@ld%ﬂd)éf'ﬂﬂ%iia)ﬂ%ﬁ%&k( e 'Wh &?etﬁ‘ﬁen sorbitan-
1 O
polyetpylggioby aor@eta&estel(%?%ygsn Ve %‘r%fyet yleq ?iﬁbltw%eat

(Tweeﬁq(&@i%} aoudeliethspiregeseralty @iee at &1 ambant Faboof0.® 1aelabsut 1%,
er| b r
preferablﬁ n]é%os uh 83@? ?on%boggreﬁo/oand %@p rgf; Fab? e%%l ﬁ% rarefk%tto g‘R%ut 0.04%w/v.
remains until plasma cell differentiation. CD20 is
phetent bufeh s hsaddrensin dBeted 4 ghamaggiticallysacrentalye bwfferpSuitable

pharn&%&dtﬁgl(l))i &c@[ﬂﬁlglle Sufrar oon%@ blifar® Bl B HEd t@l‘ﬁstﬂﬁﬁ@%ﬁffers, citrate-

buffer@ Aﬁg%lpaé%o 8ggrs,aa[c2:gtlate1‘gtgfn s g}(%g%pggl%(tg%n?fg_q2%efggf@§;;:ff5q§tcompnse L-
histidiing of ixthedd od Ldiisthimed 2lp 0l leétidin Shelfo &edlide with GoBni@lylagents and

potengﬁfygn% a%lfgégm)talt gz‘ieth llaﬁ"r?u gqr%tb%%gl%rg);) rngnlglléhe g%é\?lggtﬂ({gfg%gf fs L-histidine.
The alzoviemenacnad lostidioex hlifdre nrrigeadrallegied m af ambentGPadout 1mM to about

100 mff G %@e&b ySof'aBSQttseﬂMV{J JHoﬂﬁB('S‘ﬁM BAL? Qﬂﬂf"ﬁﬁ'@r %ﬂ%ﬁer&b@x}‘gf‘ bt 20 mM.

gron contr ast
Indep@tdenﬂvs ﬁém thie duéfr wsaéethg pHueH headjusigd it agalpgpempying ahpgit 4.5 to

about |7gﬁﬂa%§¥ﬁéra%ﬂadli&§t 95 th| h&&%@'&ﬁﬂt s't1ﬂ|ﬂtréféﬂéb%'bbg@6‘§ b¢ hd®$tment with
e relative

an aci g P%&?fpewpé%ﬁae&ri%f Ydﬁglg@%e%uat%mvﬁgres 1% Saomgoatagr both
acids, respectively (Komarony et al. (1983) NAR
The tetih: ‘Gsb?®1ﬁﬁ%gknts’tﬁs tidad hb@at ddholesphnboaplititally ntceatablrisatonicity

agentsb Psogosh:mn%f éer‘?t'é ?reah%c? Fo a?lr()@]I?£ QH ?s%’toﬁ“@ﬁ%ﬁﬁ?atﬁ)ﬂ Xn %so%nq% formulation is

11qu1d@éggmd\rgcqm‘aﬁ@@1 rahe schd Bk e,gg@ bfggh]@ﬁed\f@rm aad denotes a solution
havind¥reG2Q6 Q(ﬁlmﬂtyt aslsSmb Q%bg Qéluhbﬁhngmgcﬁm HonRRrdd)V@INVBhysiologic

n . reg ng an ear ? in the activation an
salt sof ﬁ Pé ﬁerﬁ%éég@ %’POantCéqY pEeNtsTeaRiseut are not limited to
salts, 1(1&19861% bt hot Mmittdiesddlum 28 odife BRL8E Hotatidntelbide, sugars
1 on clumi on

ct nnel edder et al .
incudpigg o Tt o6 Bifertu e dnh s st &l coppppnent from the
groupaif imeneatids; ypes, sits and corGb2Atiamst thbedf. é®tahififyergemty are generally
Signd.f i [y .10 t-hei :ﬁggo bi ndi ng and
u“ﬁlgag?%fﬁﬁ&ﬁhéﬁfPéﬁéﬂgg{?%ggﬁtQi) et al, Blood, 103
2004) 2738-2743, and Cragg, et al, Blood, 101
{f botsom “ligusl’ apgses hemgymm qor@ﬁfti%’o‘mﬂé ghe faenplptigi peeaEdIng to the
invent@di£ddRt@RtforRula RGP WATERNS liqiRd aed Rehfeyit@le®fiatlehsf about 2 to about 8 °C.
whereas type |l antibodies, as Tositunomab (Bexxar(r),
Bl ), 11B8 and AT80, effectlvely initiate target cell
deat h via caspase-i ndependent apoptosis with
conconi tant phosphati dyl seri ne exposure. The shari ng
comon features of type |I and type Il anti-CD20
anti bodi es are sumuari zed in Table 1.
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type | anti-CD20 anti bodies type Il anti-CD20

anti bodies type | CD20 epitope type Il CD20 epitope
wo.omalswsel CD20 to lipid rafts D o not | ocal i zeP@DRP200$067293

lipid rafts Increased CDC (if 1gGlL isotype) Decreased

CDC (if 1gGl isotype) ADCC akxivity (if 1gd@ isotype)

ADCC activity(if 1gd isotype) Full binding capacity

@ﬁg{é? d‘lyl%ﬁ)ﬂﬂ ? ﬁ%@&fﬁér&n’?%ﬁﬂ 8n Qfgtg ﬁgﬂ)tﬂa‘n%%tion according to the

onger no Si

inventigrogenorsssdoruinboryvbablis dae b Fovduiethoforoidiopand subsequenty
subhnluhg |ﬂ{e']9e ﬁr&(ﬁstﬁé Fronds dﬂ)glte-[ﬁ Bl &nylfredZb ARRRE hiReh A tkhbmﬁ it the art, for

? eII l%egD nt|b di es Sunmary of the
¢Xamp %Q‘éﬂ{rﬁe&ﬁalyﬁv §5é¢ I'Yllilg‘l Vi%%%ention relates to a
phar maceuti cal fornulation conprising: 1 to 150 ng/nL
Dhe gnmdBilis” ead detdibdehoitesh sal id O amivliof ofabbuf f @M to about 500
[ 0149, 1% of fact i on
mM. I?grﬁ 11%@@@%81 es;bfts%ﬁzl e y sgaltgﬁf any Gorilt ll’lafl[ll%rlllg f) é:c?té(%s s¥dium
potasspfmf qabmu g 05 Magngsi@n v@ﬁleefmrgsmhionc‘@aplmsa te,-cIDRO succmate, sulphate or

mixtufRthBegy is a type Il antibody. Mre preferably, said
ant |-CD20 anti body is a humani zed B-Lyl anti body.

Detail ed Description of t I nvention The term
Ther B, agmn%%@% nﬁﬁ%éerﬁw@%@%ﬁ SRS # BYanRe WS e dbout 1 to
aboutuo(o: htg@mngobiphsmgﬂaubﬁbﬂgniwdmotaegintr@ gw@h@ oaiitiih@@l@smine,

t d anti d tically
orar QB B T G P 5%, 30 SEPEL SR
phenybimms, ingosing, ittypthiphsngmatkiooirsi seamt, ntindodi es as wel |

as fragments of such antibodies as Ion? as the '
thareant engast auspd berein d@@tea@mamwgutl ly heceprmblersugamsed in an

amouf'ﬁ; &t a%?hﬁﬂﬁg/ln té)t@% ?@%yf rﬁggiﬁg&r § 1|0§ %;?(Fq Iglg/é M&%@%f?ﬁed is 220 to
260 mahtN gespresemet] 19 g4porli pnta le stigar's vanpadsl bait aeegiagimited to

monogﬂgﬁaqgies algcgﬁ'l cﬁ?fhcgzlg nl@(ﬂ{ 11Rha| %gfaﬁ'gﬂ%%tf?ug[msl accordm§ to the invention
1nclud|em¢hmlos®xmqng§e, aadinitell sqrblprdcluattpm glmrco&@omaesosmnmeiga@mose,

fructo?é’"s&lgggéy rifflﬁrgﬁgeeéqﬁﬁ)salhﬂlealﬁ%%fh?@idl Elah Bgﬁéé)—%a%lg@ Hﬁg[glﬁmine”),

npriseé sin
galactcdaanamrei mfslralrommzicuéar\d—mmlanmt,lomah@bgf Neishprepted it wehalose.
assenbl e together with a VL chain or of a VL chain
bhaetrmg swbilizere refproo ahaingsautiGainedogpisle sipbaisrs, liks for example but

not 11rﬂ§e°t§ﬂ5t§n% gﬁg hed s%fsrbs ﬂes\{Hb&gﬂl d;ﬂ %Qov% sfe&ﬂ)(ﬁts h?{@éﬂ as commercially

ragment s’
avaﬂabledpxtr@é@f emclﬁnd aa@ mohecylagvetht p‘elfnog@ iarthe st able to
Er ovi de effector functiaons (ADCC/ CDC) but provide this
bRkero ﬁnw@rﬁaﬁﬁ&te%@f@??@tlﬁﬂwmé@m%mwﬁa&f tIdyis may

includ@ %kﬁ&eﬁ@ %ﬁ&lﬂ@s%%idﬁn?eo Bél%}falc@h@l Gl ?Qﬂﬂﬂ)‘ e&QPieh@Rtkd to minimize
domai n(s). The terns "nonocl onal body" or

oxidatiQfpnocl onal antl body conposition” as used herein refer
to a preparation of antibody nol ecul es of a single
The teduii "ﬁ@néil@d)dioﬂ@éﬁmig'i &l iw’bquﬂ@léﬁf ahiheg laypliddhe, foe éiﬁmﬂﬂb{rtaﬁlcer refers to a

ocl ona nt.i bady" re toantbdle ing a
procedPRGF s o oS Bl BTt PR Yok YRy gl OPedhcer cens
ina pz_mens toa it alte@gl@teotﬂns sgtepionscffarcameehUemetyed of trﬁﬁmg" cancer or another
proliférm%rkﬁwr%}lﬁdeg‘né@rﬂz‘d@s@ﬁﬁ? méhfd that the cancer cells or other disorder will, in

fact, be eliminated, that the number of cells or disorder will, in fact, be reduced, or that the
symptoms of a cancer or other disorder will, in fact, be alleviated. Often, a method of treating
cancer will be performed even with a low likelihood of success, but which, given the medical
history and estimated survival expectancy of a patient, is nevertheless deemed to induce an

overall beneficial course of action.
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one enbodi nent, the human nonocl onal anti bodies are
produced by a hybridoma which includes a B cel
wW@Rialostsd f rom a transgeni ¢ non- human ani mal , BCTYEP2008/067293
transgeni ¢ nouse, having a genonme conprising a human
heavy chain transgene and a-l16-ght hunman chain
transgene fused to an imortalized cell. The term
Iredmespedt, thatrivooidy retadseo antiotiClnhotibodaforantdathedymprising:
C%ﬁRﬁH%&Q&mﬁ1%6%%§9h§nﬁﬁﬁﬁiyﬁhfho$%’ bi ndi ng regi on,
fromone source species and at’’l east a portion of a
- comtta1 teghan 16eof a bdsfonesudadaritf @rdent source or
speci sual r epar by reconbi nant DNA
t%%Hﬁﬁgﬂggqﬂéﬁbﬁggfgaiﬁﬁ%ﬁodies conprising a murine
vatrd pilo€ ab@giddntoabdute’.uman const ant regi on are
especially preferred. Such murine/ human chineric
bnd imvodlprefereed enttodimerns doe foroful atiop regs did gitorthenogdndion|comprises:
genes conprising DNA segnents encodi ng nurine
i A d g obeti 130 vag/ indising-€leg0 emsbaalnd DNA segnent s
e i i j egions. O her
s B b S e O 0 e
paleaaitto ahewnOp orMafe bufese i n whi ch the class or
_ subc lgﬁﬁ jf£ied or changed fromthat of the
o%?llﬁ§?aan #g§§3@8gﬁ%@ “chimeric" antibodies are al so
referred to as "class-switched antibodies.” Methods
r I chi ' ' i i . vent.i onal
In @ P} e o a1 R B RGP R B
wathdut kO eavmbdu 30 heg/mltof a Sgee, 11 entgr CONbmibedyn, S. L., et
alyn, . Broeg. .. |. Acad Sci. USA 8 1 (1984) 6851-6855;
DRomYushiulBl 0675, 5047 244, The term »hummni sed
at( dtyrehalefeearsl t o anti bodi es in which the franmework
Of nh tarity determ ning regions" (CDR) have
bgg%%ﬁgﬁ%gﬁgﬁeﬁgwébnprise the CDR of an i nmmunogl obulin
ofit adpHl oéalemtt 6speci ficity as conpared to that of the
parent imunoglobulin. In a preferred enbodi nent, a
i n s grafted in e.fra k region. .o .
tn et e ot 5y M B P i TR o P Sy Bmprises
- abou$d 6 to ebayit 30 Riggmhumdartypelll an@CI20.antiNatdlyr e 332 (1988)

323 .an rger, MS., et al., Nature 314
'(%3)23%25%18@@%). éﬂgg?v ‘cularly preferred CDRs
€20 mdd pdnsliding, hode representi ng sequences recogni zi ng
!Eﬁiaﬁiigﬁﬂ% noted above for chimeric and bifunctiona
ant 1bOdi €€ %Fhe term "human anti body", as used herein,
it st a pilenaleditbo i ncl ude anti bodi es havi ng vari abl e and
constant regions derived from human germine
i mmunogl obul i n sequences. Human anti bodi es are

Preferalelly | thk Aot 1220 anhibodyt mtadyf | antibody. tM¢re gmefBiaply, thiaAti;CD20 antibody

s wga;g%gs% et Btaprdivic, By D) T TRt TR Burdhived b-Ly1
antibogiyt pdienessd ayafibin W Q083 044879, S st preferab bjethe apbypdyas
HuMdy<@dheed Thgﬁﬂﬂﬁhﬁﬁ)n%nﬂﬂm @rﬂbbﬁpﬂj(ﬂﬁg@ﬁl%ffsﬁﬂ aﬁﬁl%‘ﬂ%f', fhore

scribed ip Kellermann, S A, et al., Curr [
preferghig dbautagp 2bas 108 geiinl ghspidseptibogeeveR pigre pistisilbe gt 10 o about
30 mghuhaisaindnitibodhy ‘or sesctedseomitie gionp of sbontse n@lad, 20925 or 30 mg/ml of
. 1.nclude all human i hodies t.hat .are prepared,

Smda%@%¥ls%%§?o%ﬁg% %%3§$I$g%ﬂg %%g%§quﬁbnbinant neans,

such as antibodies isolated froma host cell such as a

NsFasmuongetardg to tsnmaentignicrabe (rea bquid fervugey haphtlized form
Orhldﬁ%&ﬂﬁﬁﬁg@ah%ﬁhﬁ&iHHHﬁﬁWbﬂﬂHﬂﬂgbﬁﬁp!ln genes or

anti bodi es expressed using a reconbi nant expression

MESAOIMBIERMSHEHRE At nl UMD P BORlingGBlthe inSbigib 186 PrphN2BY
human_ant i bodi es have vari abl e an constanL regi ons
§Se@ﬁ afage of an

formudpgiony Ee P EssfarMgleHAR AHETIREIMBGIBEAPH
in a rearranged form The reconbi nant human anti bodi es
according to the invention have been subjected to in
vVivo somatic hypernutation. Thus, the am no acid
sequences of the VH and VL regions of the
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reconbi nant anti bodi es are sequences that, while
derived fromand related to human gernmline VH and VL
WG emuesises, nmay not naturally exist within theP¢/RR2908/067293

anti body germine repertoire in vivo. As used herein,

"specifically binding" or "biTads specifically to"

refers to an anti body specifically binding to the CD20
improsext a'st@ﬁ'h'ty vAtlefegam@ltb yh¢ foembiiow bfgprafdlatas and dggreghtes of higher
molecKP'r Wg}ggg hat 1S %Qﬁealg%c%lé :Poulée eg e]\_zﬁcq 8% rlrgfl}dlfogmu 01\(;\%% at the same
comxﬁ@mgnlmhh&amnnb&ﬂ¢n1EE@Obanxhg affinity is determ ned

with a standard bi nding assay, such as surface plasnon

resonance techni que (Biacore(r)) The term "nucleic

Bb¢ Hrmolasionlagtording ta dednhentionrian be ailmirdstered by dntravehetdiv.),
subcu%ﬂfﬁ‘{k £G4k Q%%gr lggilé)tgpe{cﬁl‘ﬁﬁ sBStiof AR Kick a@HoSe known in the

nol ecul e nmay be sinhgle-stranded or doubl e- stranded
thnﬁﬁﬂﬂﬁﬁﬁﬁérably i s doubl e-stranded DNA. The "const ant

domai ns" are not involved directly in binding the

Bntthd?atbye, tadonulatién geording toathe invex by ety icomphise preservatwes (such

f egt t
as oct%sﬁﬁgm%&l@d €1’1%}/1| agxglﬁlgl(lwﬁﬂmg%ag)ﬁné%f%m};@ ﬁh@(ﬂ‘ﬁ Q%nzalkomum
chlorifl¢, phnzetheaiimm (cWloyideyrenabbetyt egbamayloicohoh e&vg/pecﬂmns] such as methyl
or pro%}{lzﬁakeél%@ U alog ggs \A*]cﬂl(ﬁ edl}gltolﬁﬁﬁi\?g aﬁgtatn P@H R ol é&p'inolecular
weight Hess A %@aqu tsidhes) @ﬁlypg@ides,m@tea@n%m gs wum@ﬂbwmege atin, or

1mmuhag[asuﬁﬂsgmela@ag a@@ﬁmcﬁ B@EMAh Vefor Mg SRMMIEHEY Alh as sodium;
stru ture each conprlses four franmework

nw“ﬂfﬁﬁ? e n&ﬁ@@@‘? Yes are widely conserved,
connected by three ' hypervariable regi ons" (or
Chepitsmbngratierity tey elsoibaengappediionscroGpRsles pikpered, for example, by

coace%%@ﬂe ﬁ%&%r%gg%@g‘%% rP% c}ﬁngfﬂgﬁﬁ ,cfgpéiﬁh‘g;?é 'h?r u%{gﬁqeﬁivﬁellulose or

gelatmrﬁgcrgmuheﬁa@bpcﬂycwmy me@haﬁglp@) mcrpgagisules, respectively, in colloidal

drug cteh(/ sﬁ'te'ﬁ@sr@d)@é}@in &l 1 E’He@ a@’éfurﬁﬂﬁ%ni‘cfcﬁgﬁé’i’@{ 'fmh%%l%[b%ons, nano-
ormtog E%her Wlt l?ICDRsfromt e oth

PartIdFﬁ%n PRNOGRRPULSS hefi RN eeanulsinas- SHeh %lawqﬁ%w@gléﬂase H@ﬁ?mmgwns

PharntRadticalEdrshceigitlo 6ditiph,aysol Nddt (1®80rrly i nportant role
in the binding specificity/affinity of the antibodies

Susta1$ch ?eLéjasggrb})ara 10 n%g@f_,}e are?néjunaggkgefuﬁélr%sngf s%\égaﬂqeed—arelease
preparatippemglude a@hl@eﬁe@iblﬁmamces adrsoligbydrbpnelia golymets contapfing the
anubo%lz WRih Pr?a%{ces when tHéﬁQmQﬁfsﬁéCﬁ%dfa?tﬁ&és, 2 kg cﬁ%f&ﬁbc@ﬁéu@es

dues of an antib are res OnSI
Examplgg @fg@ﬁa@ﬁﬁaﬁlﬁ@e hECas ylﬁfélﬂclﬁd?ql%‘le@ hegpests @Wn@& poly(2-
hydroﬂ;r*é;tmna&h&trﬂ@@p @31y viayTulcbiol) )9961]2121@&@3@(6’5 31773,919), copolymers of
det e

Lot Rl St R elT L e BT o R lsp i Rstrte

degradabie lagtpercidaglyathic ecidegp olgmesssiudu estha $ URRCGEN DEPEFT ' Neéhjectable

m1cro%%Fe%fcfgﬁl%]psetd%%&clug QEI&WPE? %%% (?;Ebgﬂfrg%r r?glldr@%ﬁgﬂglé %%%}/e’), and poly-

D()ﬁﬂwdrwkztynmgld CDR3, and FR4. Especially, CDR3 of the
heavy chain is the region which contributes nost to

The f(ﬁ‘ﬁltu'léiﬁ)ﬁis i pdirged for@@%@rh@lni:ﬁsfr%rpﬂﬁsﬁfe%té?ﬂé hig 1§ ?éidﬂy
definition of Kabat, et al.

ordi to the s
accomg g‘?ﬁé‘ﬂ%/ oG G gt ﬂhﬁﬁlﬂﬂéﬁl%‘?f&ﬁ% Interest, 5th
Ed. Public Health Service, National Institutes of
Pie&drathly, tBefdresidiaionMDthd ih9&iton cndries diﬂmfrenmneséodmmsity agents in an
vari .. CD20" and
mnouﬁ%@%%@ut?%ﬁfﬂ)Q%?§§52639?§Q%¥%E§ﬁ%ea y "herein, and
i nclude any variants, isoforns and species honnlogs of
human CD20 which are naturally expressed by cells or
are expressed on cells transfected with the CD20 gene.
Bi ndi ng of an anti body of the invention to the CD20
antigen nediate the killing of cells expressing CD20
(e.g., a tunor cell) by inactivating CD20. The killing
of the ceIIs expreSS|ng CD20 may occur by one or nore

o T Y e 1
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mechani snms: Synonyns of CD20, as recognized in the
art, include B-l1ynphocyte antigen CD20, B-1ynphocyte
waenbagis4ant i gen Bl, Leu-16, Bp35, BMb, and LFBCT/EP208/067293

term"anti-CD20 anti body" according to the invention

is an anti body that binds spéeifically to CD20

anti gen. Dependi ng on binding properties and

Brefdralgy,ahé foaotulationi of shaifivarnion-«Cbg0isesw sugadines ancoutrhef about 25
oM 1S9, %péin%gl alm gt ype b%]:/ anti-CD20 anti bodies (type

TN ype i ant - anti bodi es) can be

B S0 501 P MR g oge B pr

followfizio@ed ko nsamdEidansseescrein acid Glutaguon, passerva@pa0e.g., m-cresol,

oen RSy AL 00 oy 2

benzakkahiusndblarideopolyesbdbngecotDrg. ¥IuG BOGS), d3r0a o Ae¢0: alberhine, human

j f ' Gl qs | [ e
sron 1 O LU0l SRR R hihor BpLyBeiinanel
mannitglosajipeicetriel shlthiergd bovgumapeteiet, yniRmdsivedhloridedicalyiumchloride,
j t YRl ¢ regati on Stronger honotypic
tromeg%g?g%%%@%lﬁ%%p t gSi s induc t i-o0 n upon cross- |
Pﬂ:féﬁ'aﬁl? ag%_ﬁhé RPARIERI of 48 Der tofh frth &0 do eﬁﬁeé"b%ﬂ%or@ stabilizers
cross-linking Table 2: Properties of type | and type
as definpd hereinabproangingisaighsalsokaowade Hid df asphyspeptestan” sugpas sugars,

Mﬁ)&i : i [ ' hei r node of
Susar %)Llcﬁgqisrlé T %J(!slds?ﬂyltgedelgpé%dﬁg %Bg’gﬁ%{tﬂaﬁrf? CD20 anti body

GANcBRIFLABSAifeRE thyfot gl akiBh o HRfintdMioRIcBApRGes the following
capacities to f

] CD20 on Raji . cells (ATCC No, CCL-86) .0
formudgijons.gihpr intholigwe; Isoriilized s diaai reepnsituisd e lyowdiiliged dorms:
ereiln, "anti.- 0 anti body’ n be either a type | or
15mg}3§ﬂpg’fl 3 e flEnsdy) w@PéY%%[fgr,a%fYta Rungigses Ly} anfbody, most
preferaﬂym%<dmg)>t,ype | anti-CD20 anti bodi es have a ratio
of .the binding capacities to CD20 on Raji cells
0-01%(9531‘)@@51%&2%@1’4 86) of said anti-CD20 anti body conpared
20 mM Q.-Kikdidixé,nmp of 0.8 to 1.2, preferably of 0.9 to 1.1.
Exarﬁol es qu such type | anti-CD20 anti bodi es incl ude
140 my/1 spdiymchlariden (\Woe4/ 11026), 1F5 | g&a ( ECACC,
atpHBYPri doma; Press et al., Blood 69/2:584-591 (1987)),
H 47 19gG3 (ECACC, hybridoma), 2C6 1gd (as disclosed
i n WO2005/103081), 2F2 Igd (as disclosed and WO
or 2004/035607 and WX2005/103081) and 2H7 I1gd (as
di sc|l osed in WD 2004/ 056312). Preferably said type |
10mg/apt ptacppelanti Wt antdbody rselsbyrahumpizdsoin-yt paEbagly rigest
preferhQly HhSAED AR t ope as rituxi mab. The type I
0an%,i -CD20_anti bodi es have a ratio of the binding
0.01%goheerRae0 ¥ CD20 on Raji cel |'s (ATCC-No. CCL-86) of
20 mM aLigds@hé, 6P20 anti body conpared to rituximb of 0.3
to 0,6, %referably of 0.35 to 0.55, nore preferably
140 meyl godigmehlpridey anpl es of such type |1 anti- CD20
atpH @Mt i bodi es include e.g. tositumonmab (Bl |gQ&a),
humani zed B-Lyl antibody Ig@ (a chineric humani zed
Il gd antibody as disclosed in WO2005/ 044859), 11B8
or 194 (as disclosed in W 2004/035607), and AT80 19Qd .
Preferabli/ said type Il anti-CD20 antibody is a.
15mg/minelcd oaall G tibedy> Msefeabin aollqrﬁ@llérair%Lébﬁ@tép@Yal@ost
preferfifRRiM Ak dblgy, antibody (as disclosed in
Optionally 0.001 to 1% w/v of a surfactant,
20 mM L-histidine,
at pH 6.0;
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WO2005/ 044859). The "ratio of the binding capacities
to CD20 on Raji cells (ATCC-No. CCL-86) of an
W@ paop/gB20 anti bodi es conpared to rituximab" iBCT/EP2008/067293
determ ned by direct imunofl uorescence neasurenent
(the nmean fluorescent intensi%ies (M) is neasured)
using said anti-CD20 anti body conjugated with Cy5 and
rituxi mab conjugated with Cy5 in a FACSArray (Becton
Di ckinson) with Raji cells (ATCC-No. CCL-86), as
described in Exanple No. 2, and cal cul ated as foll ows:
10mg/Ralt b ype thatibiD2l agibodpgreferably 4 lourChd Qedddh LRB ptitaely) most
TCC-NQ. -86) =MFI (Cy5 - anti - CD20 anti body) Cy5
W“Q%W§%%%§ra%m (Cy5 - rituxi mab) Ml (CQy5 -
0.02%rpdlysertredd0 @S - | abeling ratio (Cy5 - anti - CD20
ti.bo Ml is the nmean fluorescent intensity. The
ﬂ)nmﬁg¢§?ﬁg%%ﬁpﬁg rati o" as used herei n neans nunber of
240 mBY &ehdbsel nol ecul es per nol ecul e anti body. Typically
at }{%%ld type | anti-CD20 anti body has a ratio of the
p I"hdi ng capacities to CD20 on Raji cells (ATCC No.
CCL-86) of said first anti-CD20 anti body conpared to
rituximab of 0.8 to 1.2, preferably 0.9 to 1.1.
Typically said type Il anti-CD20 anti body has a ratio
25mg/aiL dhetypé HdinagC B patibodepréferabhZzohwnariRadd B-Lel histibody, most
ATCC- NQq. -86) of said second anti-CD20 anti body
preferé%ﬁ%l\@'\%ﬁcﬁ%’uxi mab of 0.3 to 0.6, preferably 0.35
0.02%t @lBobate TOWE, preferably 0.4 to 0.5. In a preferred
adi. prent _said type Il anti-CD20 anti body, preferably
Zonmggﬁﬂﬂﬁﬂﬁ%éaaB-Lyl anti body, has increased anti body
240 mlepehdest cellular cytotoxicity (ADCC). By "anti body
I{g ving increased antibody dependent cell ul ar
atp totoxicity (ADCC)" is nmeant an anti body, as that
or termis defined herein, having i ncreased ADCC as

term ned by. suit gbl e od known to thos f
2smggiphinpye Gerti o Strodp ettt FLi B oapos
preferalslg apuMsb<asDI!, | ows: 1) thehassay uses target cells

that are krQwn to express the target antigen
002%%é§R?EHFE by"*he anti gen-bi nding regi on of the
20 mMNthibodys, add t he assay uses human peri pheral bl ood
24 &gn@gﬁflear cells (PBMCs), isolated from bl ood of a
OmMGABSe chosen heal thy donor, as effector cells: 3)
atbhHes.@ssay is carried out according to follow ng
protocol: i) the PBMCs are isolated using standard
density centrifugation procedures and are suspended at
O 5 X 106 cells/m in RPM cell culture medium ii) the
target cells are grown by standard tissue culture

25mg/met 6odispe HanvieSbBdariftibody, tiefe@bpanenhaditedgs-owt hntilvalsemost
it i ghiljty higher than 90% washed in RPM cel
mfﬁ“%ﬂV?Bﬁﬁﬁﬁgg? "l abel ed with 100 micro-Curies of "Cl-,
0.019%wWesbrehdrv$sC¥ wivt h cel | cul ture nmedi um and resuspended
N cell. culture nmediumat a density of 1 0" cells/m;
Zonmﬂiﬂymfkﬁaﬁpéroliters of the final target cell
240mBlus¢latse,on above are transferred to each well of a 96-
|l mcrotiter plate;iv) the antibody is
a‘tpHgg)rially-diluted from 4000 ng/m to 0.04 ng/nm in cel
culture nediumand 50 mcroliters of the resulting
anti body solutions are added to the target cells in
' the 96-well microtiter plate, testing in triplicate
various antibody concentrations covering the whole

25mgﬁnol{]gte an%g hl anti (Elgipaentf%%gy\f/,eﬁreferably a humanized B-Ly1 antibody, most
preferably HuMab<CD20>,

or
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v) for the maxinumrel ease (MR) controls, 3 additiona
wells in the plate containing the |abel ed target
w@elbsgoseecei ve 50 microliters of a 2% (VN) agee&nBB2008/067293
solution of non-ionic detergent (Nonidet, Sigm, St.
Loui s), instead of the antibddy solution (point iv
above); vi) for the spontaneous release (SR) controls,
0.1% Bolaxkohn¢ril Ilwivel I's in the plate containing the |abeled
rget..cells, receive 50 microliters of RPM cel
20 ml\;éél']%gt}dlﬁ?’rél&éum i nstead of the antibody sol ution (point
240mMvirdtatnse) ; vii) the 96-well mcrotiter plate is then
atpHﬁ%ntrifuged at 50 x g for 1 mnute and incubated for 1
our at 4 C viii) 50 microliters of the PBMC
suspensi on (point i above) are added to each well to
yield an effectoptarget cell ratio of 25: 1 and the
pl ates are placed in an incubator under 5% CO2
at nosphere at 37 Cfor 4 hours; ix) the cell-free
25mg/suipef napaHtanfir@p eacitbodp | frefesibhyar mestezkdahrdlyt hietibody, most
hIan rel eased radioactivity (ER) is
Wfﬂ”%ﬁiﬁ??@?égﬁ%¥¥hg a gama counter; X) the percentage of
0.02%gpdwsofbate 80/9i/s i s cal cul ated for each anti body
cent.ration according to the formula (ER-MR)/ (MR- SR
H)Hmﬁg%ﬁ%?ln éPg ER is thegaverage radioactfvity )/ )
240mMuaditaidse,ed (see point ix above) for that antibody
a_tcplné:_ntration, MR is the average radioactivity
uant’ified (see point ix above) for the MR controls
(see point V above), and SR is the average
or radioactivity quantified (see point ix above) for the
SR controls (see point vi above); 4) "increased ADCC
2smein. 88 HRER 5 il By, JREERBRR bl Tiibody, mos
preferaply Foddab<€dp¥ent r ati on range tested above, and/or a
0J96§&2&§5£9§0kgv}he concentration of antibody required to
achieve one half of the maxi mum percentage of specific
20 mNl ysbwteplnser ved within the anti body concentration range
240m fl;@bove. The increase in ADCC is relative to the
, heasured with the above assay, nediated by the
atplHne>;ant i body, produced by the sanme type of host
cells, using the sane standard production,
purification, formulation and storage nethods, which
are known to those skilled in the art, but that has

not been produced by host cells engineered to
25mg/ovleplexipre sin@{iiP10 antdaidy prefablsemapad B-¢ahapédody, most
pmﬂﬂgﬁg@hﬁ@ <§MDgt¥cpengineering of said antibodies, that
nmeans enhance said natural, cell-nediated effector
0.1% Pelpsorbase 80 of/ vimonocl onal anti bodi es by engi neeringtheir
20 mM /A a aride conponent as described in Urana, P. et
OH‘aﬁfggﬁa%EFe Bi otechnol . 17:176-180 (1999) and U.S.
140mMgiodinNg chipri@e2, 684. The term "conpl enent - dependent
at?}qtfatgg;()xi(:ity(CD(Z)"ref_cers to lysis of human tunor
arget cells by the antibody according to the
invention in the presence of conplenment. CDCis
or neasured preferably by the treatnment of a preparation
of CD20 expressing cells with an anti- CD20 anti body
according to the invention in the presence of
30mg/oainpl etypatl.ancid 3 Garftibedy rir¢ferably almhyued B-hilisrtsboaly, most
mfﬁm999?ﬁﬁk£ﬁ$t >9f 100 nM the lysis (cell death) of 20%
or'more of the tunor cells after 4 hours. The assay is
0.01%gal s tB8r efer ably with 5 1O or Eu | abel ed tunor
2 eLhiSt nd asurenent_of released 5 1Cr or Eu.
Onm%onfggﬁsgﬂﬂglude the incubation of the tunor target
cells with conplement but w thout the anti body.
Typically type | and type Il anti-CD20 anti bodi es of
the Igd isotype show characteristic CDC

or
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properties. Type | anti-CD20 anti bodi es have and
increased CDC (if 1gd isotype) and type Il anti-CD20
wa@piovogises have a decreased CDC (if 1gd i sotBpEEEP2008/067293
conpared to each other. Preferably both type |I and
type Il anti-CD20 anti bodi es2lare 1gd@ isotype
anti bodies. The "rituxi mab" antibody is a genetically
200m¥ngematse,ed chi meri ¢ human gamma 1 nurine constant
ats%nga%n cont ai ni ng nonocl onal anti body directed agai nst
uman CD20 antigen. This chineric antibody
contains human gamma 1 constant donmains and is
Irdepiteferiedcnibodithentrod e foGRBRtion acinBag 1o &remve@ﬁnd,eths Grmulation
is in ag}; phﬂlz?é forﬁ‘l %nlﬁxé gg%afge? %c% ?[gué{u% wlitpqhé %ﬁ)@é@?ﬂg ount of water
for injegldni: cul ar, CD20 p03|t|ve, B cell non-Hodgkin's
| ynphoma. In vitro mechani sm of action studi es have

| . ™ N
10mg3 gﬂadlgﬂ?hca% ‘o o%u clt lb%é? (@E% IS&P Bée{ ? e?lg%gl §ﬂgp%%t%}) ody, most
P“ﬁﬂgﬁyzﬁﬂﬂahﬁﬂﬁﬂﬂ§ (1994)). Additionally, it exhibits
oSl gni. fi tivity in assays that neasure
ODZA@%%&E%%@- epgﬁdent cellular cytotoxicity (ADCC). The
20 mM érhmstiinerand zed B- Lyl anti body" refers to humani zed
ti body as disclosed in WO2005/ 044859, whi ch

ZMJmﬁéb%ﬂdggéined fromthe nurine nonocl onal anti-CD20
atpHamt i body B-Lyl (variable region of the nurine heavy

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

murine light chain (VL): SEQ ID NO 2- see Poppena, S.
This famaulMissgrowsla. gpoB'Bﬁabﬁs}t upBul slt@ﬂagma@ 8°03And1B9 with8I#y yate stability

with (PR T L aﬁtn'd%&n“ b PR DL B B B 8B o
fragmdiftesen.” humani zed B- Lyl antlbodles are disclosed in
detail in WXR005/ 044859. Preferably the "humani zed
B-Lyl antibody” has variable region of the heavy chain
(VH) selected fromgroup of SEQID No.3 to SEQ ID
In a piiferd efibddiBentef BadfiddmalutioBakoBding tathidlidensipn, the formulation is in a
)05/ 044859). Especially preferred are Seq. 1D No.

, 4,7, 9, 11, 13 and 15 (B-HH2, BHH 3, B-HH6, B-HHS,
B-HL8, B-HLI 1 and B-HL13 of WX2005/044859). Mbst
25mg/mrledler trbe I, ang 71204 tibod B erablyef leumatiyed: hréy ! hntitedly zedst

" has variable region of the |ight chain
prefer%?}l[# B?%E(S‘q?%}\gl\b 20 (B-KVI) of WR005/044859.
0.02%Reloherarb¥se 't wey, humani zed B-Lyl antibody is preferably

) body. Preferably such humani zed B-Lyl

H)ngﬁgkgg%ngghgre gl ycoengi neered (GE) in the Fc region
240mM¥cteedratiisag t o t he procedures described in
a_tpH}%QOOS/OMSSQ, WD 2004/ 065540, Unana, P. et al.

fure Biotechnol. 17:176-180 (1999) and WO 99/ 154342.
Most gl ycoengi neered humani zed B-Lyl antibodies have

Ina %r?édte%{lﬁghrﬂ@ﬁtt ﬁfe'ﬂfo&flulgﬁéﬁg%ﬂfﬁf fo?’gr ?Jbt'ci: F€edid ﬁ’i@tastasw or

pre erably having a reduced |evel se resi
furthepgispeapiapign wrsuriaasatiqgopideringdrem GLY OsHeresHbbeinsent he formulation

is usef@ﬁio%ﬁ@eﬂ@l%’oﬂ@@&iutﬁﬂ% of :fhrﬂﬂ&ltdf @ﬁch@i’ﬁt&ﬁ@hﬂﬁfﬂrea@h It gress1on free

%ID ahr;d N Sti ano[9 g gl ment at l.east 70 1
surviv ‘FQé)l # PEs d’ilﬁr&*&% f Pﬁa&8§ OfFespHseHEsiRg Wi %"fté‘tlca Y
signifinomnfand oSyikdlyedeanmpgttlnerproveencni of ik itgated patiattias @xagfred by the
durauul] %{ Elﬁ'vﬁr?lgbloo%ﬁé%ﬁﬁ %lrég %&&@gf E&?s% %t? %E gg%ﬂon of resPonse Ina
prefermd eBand@namtdtheLmenwwmfs wmbﬁomr@ms@g theo@smdrate in a group of
pzmenl&;ereln said antibody is also referred to as
HuMab<CD20>". | n anot her nost preferable enbodi nment,

said antlbody has a reduced | evel of fucose residues

as defined above and/or the oligosaccharides of the Fc

region are nost preferably bisected. In yet another

nost preferabl e enbodi nent, said anti body displ ays

i ncreased ADCC as defined herein. The oligosaccharide

conponent can S|gn|f|cantly affect properties rel evant

o o Y B

liquid
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t herapeutic gl ycoprotein, including physica

stability, resistance to protease attack, interactions
WOREk/08¢5¢l | nmune system pharnacoki netics, andPGPER10D$/@67293

bi ol ogi cal activity. Such properties may depend not

only on the presence or abselee, but also on the

specific structures, of oligosaccharides. Sone

In the%ﬁﬂ&&@&f‘tﬁﬁﬁﬁs%ﬁﬁo@ %H‘Aﬁ%%a%th&oﬁgog%é‘ Ehgl%oﬁ{e%feh{{{ §r A cancer

agentaz er m;npptmdﬁ s aelednae iireelisets 9Esushegee aiazbe upeslphgombination with

the anﬁ@@é@!ﬁ@tﬁao@f}f oSl HNCLRE RS 10 the vehitsh bl oodstream
hrough interactions MAth speci fic carbohydrate
b|nd| (g% telns le.others can be oun q
Such agapio eyl o et Plegi i atRchSEn s oB e ¥lpgpgaction, such as
cyclophdsptkiniide KET)Q;Ie.g cNakan®®, dil@tmbdhaidb(CHILA. @Yé&ﬂ@ﬂm@ﬂ,&&ﬁh}m (CisP;

e.g. pthi%{nTﬁJ bu% 15 e{ n‘?yleraltl@ falear r e u9t11{%(BfCQ\FU)g t?%)lfﬁ ({tgcm,

) erapeu copro ue tO elrr ¢
trlethwlwegieiam@y I(BEM)pnaomryﬂs CE, rand e ld@santemmllws,éutloasnmethotrexate

gl
(MTxgoé&ci [IRQV@FP d gc§§ﬂeenﬁ®) %%%F@pﬁﬁn@ 6MP)G6ytﬁﬁ)Q%19Jr919ey(6TG)

Ki ns ture Biotec
cytarahmeéw @1 %ﬂwewacﬂ Bactrsaaeqigbipe ageXod®) dssyibaziae (DTIC), and
the likef kBioMRs, safttlad dckiBo@iARID, tdysmbﬁn COXRIY)g. iaaﬁmyaﬁ@); Raunorubicin

aunf 5 Fitomiyn BT aR e due ikl BRI ugl e begpirlSids such as
vincristined VaRg evifiblagtine hendothe tikle; ahd edrey antidesirraghitg sicnmasneclitaxel (e.g.
taxol®'% gh? ggﬁﬁé)i%pger V%ngs' e Z%?taﬁpg h{s gug&%ﬂ?ﬁoic{sesgﬁ% gsddexamethasone

(DEXW@dr@@rctyld(cm@pstémlq@uhlavsept‘sé@ﬁorrmQﬂclwrdmﬁlzyn@ gdigbitors
such ﬂﬁ&&%ﬁyﬁr@? ahf8d adiM@efleGRIa Sy m'e&"s&ﬁ% Eéﬁafhgir%s& 'lé(icBQorm and other

suitab at|.on patterns ese
folic ae@%rlg%taﬁ% a@é ﬁ@ellaatr %ﬁerﬁff anyEwRPeY %?a?msy”f%% ﬁpwmaﬂg@w ynay also be
used aphoditiohdl \igerath: Qndifostife (e.d. eheBle), IhenEaNciBem el dreth@shifd(nitrogen

s BTSSR 10 STl S ERL R L AR AHARR ot
gemcitabpreddycgdnhzard)i dpmocesisiedipoQe. gedaupororne? )y prsedazing maitomycin,

dOCCtaS(gll %P%g{e% ﬂ@@%uFﬁngrﬁéquﬁﬂj Q)%hﬂlﬁhl&claaﬁ}) 1%; ca!hlﬁ)%thecm, CPT 11

(lrmowfaﬁu& hpdroxy &ﬁﬂ -step©iesinENg) éloﬁa@d@resfbld@@éwme, ifosfamide,
1daruH1ﬁ§ t1865na( ri’l%ﬂfé'réﬁb&ﬁ ifterferdNed p€ nBioRhBEEOtopoldtan, leuprolide,

f ?éF&§?9§)%@ antl bodi es contain carbo rate
megestiop g IR PSP AL E o RLtOfaRey RESATRALERTS> RRAPSfAtn,
pipobaanat, phitaniydi, ensoxifknt tengoacide, tsadlipeng olsﬁ)gseanmg tlélotepa, uracil
musta\?\% Vnhorgﬂ)m%;{h gra%{bfu':(l: tf;rgfirégat%l tﬁ% grgtge ant steI:’lFl g(% Il’lo1rr]1at’1on treatment is
used Withwet smhadddammak/ageyts (Wight, A, and Moni son, S. L.

Trends Biotech. 15: 26-32 (1997)). The structure of

The udd W 1R HR6BEE aNb lah%%@er%%&?@ AYFiBELADRE | h?@eﬂ as antiproliferative target-
conS|der dependi ng on the degree qf processing

specifig agticagern Cﬁeg hlﬂ%pmt‘aﬂ #H}%%l T8 10 f&?%?@ﬁ@ﬁéﬂc laegl%}sus generally
well clafadieradet emn ﬂﬁzfcﬁné‘c@ I’ifI}i)érQIXy ats @msﬂn@ﬁrlmaé hete. fal{ \Wridghthe sdme

.and. Mo
consic@gighy Jor o ioriia PletE R B FLcHEr BreBb e il ey stration
routescdndtdmeagesg rvethodongosicstinents. der skaropltuhe sctatltdosipes ofthe aytotoxic
t
agentméj Jiﬂqg hgfeng r%‘i%%éltfeﬁs b%%ni’ % Elgts&% FEH Ijéf’bton%?’ &Rer 1ned by using
histocpltyig\inesbods. Generally dedaspgaimillibigaedusggl @@mmrﬁg & téwci@mnﬁ used in the
absen@VlaB@EMnAl E@SYbALI on occur between cell lines, and
even mnor differences are seen for a given ceII l'ine
. gro ifferent .culture canditions Lifely,, M
TypicdOgEenl i1 ey DKy S5bS THEIN b (onagapIomERRy the
manufaotuodt deWherE gtﬁiu:anmi lpamestro nespotsenoyrespdtisbsain animal models, can be
mai ntai ning a sinple production process and
potentially avoiding significant, undesirable side
effects, is to enhance the natural, cell-nediated
ef fector functions of nonocl onal antibodi es by
englneerlng thelr ollgosaccharlde conponent as

o -~ .
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gl ycoproteins that have a conserved N-1|inked
gl ycosylation site at Asn297 in each CH2 donain. The

wo /0805wl ex bi antennary ol i gosacchari des att aR¢iBEEP1008/067293
Asn297 are buried between the CH2 domains, formng
ext ensi ve contacts with the-3%l ypepti de backbone, and
their presence is essential for the antibody to

reduc&ﬁw %f fo & L? S%égéﬁdfgfg%% @? 9(?1{1}: ?ﬁ"fn‘%}{ Wﬁ%&ulﬂe’?ﬁ&?%tactual
dosagGNslh@@ﬁ@d ggvn te Jedg;nez of (ln?eQH)ICIaUethﬁ eendjtionRof thepatignt, and the
effectiléTE & the %Yape&@@me&%dlﬁse@%k in Wﬂo%@onﬁverﬁz@éjof th% ;)nmary

son, . ds Bi ot echnol 26- 32 99
culturpg m&gnaat & S&H%WO 81 R B e&ﬁwergg%oaﬁﬁs O\ te
appropafs heimdwegdels( CHO) cel I's of Db(
1, 4) hbcetylglucosan1ny|transferase 111 ("G TI 17y)

In the cog e¥‘& &jﬁw ugv%ﬂﬁ L d5FeS %/Ie%wozuln? 8¥ 10lﬂez1 Iragahog ﬂla be Cflli;'iee:d out

gos accharl can I NCr ea
and/ or rm radlqpharmm@tlad mhayi bteylscd mamldam ol aml 64126 ntatlbody formulation

accorcﬁH%ﬂPt'hie mVIRAGE, |m%buﬁ@%¥ pa‘ﬂ@a)ﬁoﬁ%@ﬁ%@ﬂtl?&%%ﬁ%@ oPHtdAf to the

engl neere Umana P. ture
patiengbeng gaise. When theagurcgds qieygayte thepptips, @@/@5@3&@ knopg as external

beam efdidtiod tE&AHEMEROf WHthGhe iR cETredNtidE Qlﬁt@ﬁfaﬁfoetﬁe Bi¥tient, the

treatment S S T ach ien St B i et ottt e Bew &R ¢fabis invention

can bdselghtet! tironn theefgrouy ingluding, bpeadtilingtedyto, I’Iadtunh a\mumekw iridium-192,

ameri%ikltnté%égl h g@?gl@:ﬁyc t t.’i% ?Aﬂge{* E? | tl%éﬁnléﬁﬁ %fiﬁr?el 131, and

Imes
indiuranlAy nis ajsopassable @ lab@tthcmnubo&ﬁwuhéu@ mdg@hw(ﬂ 1sotgppes Preferably the
anti- cﬁz@ a%%go&)li%%h)atmﬁ Q@éor&ﬁlgqytﬁ’éﬁﬁvéntﬁ%n id 02l Wiod P idi@king
| arge i ncreases of ADCC activity could be obtained by
radiatiofgi neeri ng t he antlbody producing cells to express
GnTlIl, which also led to an increase in the

Rad1a1ﬁx510mafdply®s’la sthnd0d steamnient &gicontroioy uﬂ&SG@ﬁﬂabEﬁhpperable tumors
and/or J[us tlﬁgtaﬁl e9 gﬁla?ove rr'es%?t ha\IIe %leﬁl géen htélnsi*%%% ion thlerapy has been

UdoS osacchar i des,

mnbmeﬁmmhmhmmaﬂwnaw1&mb@mmwﬁmm@yaﬁnm@bmlﬁetmemn%ﬂﬁmihgh(kme

rad1at1o‘ﬁ§R[1@é§d R Qg e'i Ql%a R PesPl‘E{“ﬂ{ Jfhggl'aat'hsof 6 adede %813 in both tumor and

cate an significant l[eve C@ ssion of the |
normabtisgyes ity egécﬁatilqn éoseeff reginpgngs genglly dsfingdyia teianyg ofgadiptigipabsorbed
dose (Q}Sf) dinde arf frBtiokidn, aﬁ@frﬁlsplﬁeec‘fa@éfaw YefmeBHoehd oncﬁ)[dgmt aF he amount

unor or. cancer ec |ve ref rabl n- sol
of adiafian Pt Ere® NADTG S o ceptr EiRBraear Ay DuiBa vo gigt important
are thhbcﬁiﬁiremfrthﬂeﬂnchymsélamiatocbth&&aymll&mmmmrtdn@m fof the body, and the

extent tg%%%r cgletgl ?1f laatsrlgfe%%&) p: G (?J"?ﬂe df%re?{n?éﬁt %reaf ﬁ{tﬁm §ndergoing

radlat@mhe@e‘f wﬂl lpfa wrepamempeheditl¢ gen ajlro 4 veagk merl@d afidr atoita} dose of

betwe@rpld b1 g6y aér‘ﬂﬁﬁﬁ&%d% th'% phtiei®in Bsinfgfd daily MRE&on of about 1.8 to 2.0 Gy,
rabl % B- cel a aut oi mmun dlsease

5 day alﬁltq N rigd S{D@Q@[I}&fﬁlt 0§ this Y et glierigsynergy w 'e% tumors in
humah PFatiHROLS tRefa Witathe (drikalatitet RE61da1Y, to KGR veNtion @hd radiation. In

PCR: based .det ect.ion of the corres di ng, nRNA .. Th o
other gy ReapyPEef R e PG Ut b SRS G I B dPAm g combination
of the pmehgombl ephtiocel wheh enmbiredvafheradiakipn Bgedonally with additional
chemq¥ltls DRAG e ORI e Mot AU RGN fherapies are, for
exmnmﬁépH@EWéJ@VWaﬁ9ﬁ% P¥3.cul ar Iynphonas b) Sl

Non- Cl eaved Cel | Lynphomas/ Burkitt's |ynphoma
The aﬁﬁﬁlﬂly;ﬂfﬂnﬂﬂ?ﬁﬁﬂﬁ ﬁﬂﬁlllﬁﬁgﬂéﬁgb a ah?(fﬁ'{&?@?@m g SPRAGG Grethods, by

S n n- Bur Ki
intrav s RN SN SO OpeAET TR e BPF ARG e g g by
zone B cell |ynphoma (Micosa-associ ated | ynphatic

ti ssue | ynphomas, MALT), nodal marginal zone B cel

| ynphoma and spl enic margi nal zone | ynphoma), d)

Mantl e cell |ynmphoma (MCL), e) Large Cell Lynphona

(including B-cell diffuse Iarge cell Iynmphoma (DLCL),

D ffuse leed CeII Lynphona Innunoblastlc Lynphona

- .
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| ynphorma, Wl denstrom s macrogl obul i nem a, h) acute
| ynphocytic | eukem a (ALL), chronic |ynphocytic
WO eaok@snsal (CLL)/ smal | | ynphocytic | ynphoma ( Sed)/EP2008/067293
B-cell prolynphocytic | eukema, i) plasma cel
neopl asns, plasma cell nyel edfa, nultiple nyel o,
pl asmacytoma j) Hodgkin's disease. Preferably the CD20

I
1ntran%ﬂ£?ts ‘Tﬁjg%gj ﬂﬁ%%r rftt%c&&g gﬁgl)e(tlp ruﬂé@sl:éllt%ggllééé{nht?a Jlr}t’lg%p pﬁ?t?asynowal
or 1nt1@g1e|cal|r9m§h dfma\(en@‘lg or wibettendopspRBaystiationaf ideminibodiep )s preferred.
chronic | ynphocytic | eukema (CLL), B-cell diffuse

The 1ﬂv§1’it§k§h| ﬁl@ﬂiller &ddﬁﬂ][&iif& kft lalha}lahlenmrlh |Cb;np§181|n§ %Bﬁﬁﬁ)er,rhaddiﬂposnmn
w1th1rhr§F QP%tgﬁ’legggﬁgplili}]?ﬁ) & % q?glﬁg&tlgﬁb b nteborgr anc{ra package

insert insoAabdimny '(bllelufsﬁ‘r(ifttlha/iérldu&dibﬂw adrﬁifﬁ.dﬁ)r saldl fyrraskaden af €@ anti-CD20
em a, or prlnary
AN e T
relates to a disease or disorder ar|3|ng from and
The teginr‘@eclage mgeit nesferat inptaicrions afstemani indledadds comyzaiphlamckages of

theraﬁéﬁt@?ﬂo@l&;@@m}@icﬁ h§a§€1§&§deoihf&h§%§ abSutthE lrk!l‘i’c%tmﬁ’él sk &osage,
not limted to arth is (rheumatoid arthritis,

adminigipdiany O HPBI A PRYATIES COREEHAR Hirise PEstich therapeutic
produpgoriatic arthritis), psoriasis, dermatitis,

pol ymyositis/ dermatonyositis, toxic epl der mal
Ina pre?erre%lneézbso%léngg% CEhgtaét 18 8’ftr§r§u %ctﬁ% ﬁ%rﬁgan‘? ra)(? Ell%)r\?\h/eelr include a
pharrrdipggag]éy acCehlple sardies dhs ertial @fgnamfsy@u@omty( fugther include a sterile
diluentt evﬁ{lkl{ % Eﬂ!raﬁ}y%wr‘a?ﬁq §¥e§3§fa@é”f§1dnﬁﬂﬂi Lorft&ap. ratory

di stress syndro meningitis, encephalitis,
As usel et S BT BTy BCZBIRbI? CRBEH i Eedhte fighade any and all material
compatfbl®ivith ngaﬂnﬁkfdehtﬁdaﬂﬁdrﬁﬂu@tfatﬂn G}I&thdingﬁtdvéiﬁd’ dfsbérsion media, coatings,

antibag H BT CRRER Saronfadgi B ha T 20 Siing el T g per materials

and cdropuside wmpeunldt muhs)h(aﬁhﬁ)eutwa;h uémiligraoseExapaipedfesss any

conveTibidl BleQiaSs Erﬁ% ﬁl’co Rhﬁﬂg b&h‘%ﬂ& E&ﬁé < ;I'ﬁgshﬂg! I Se tHeFOOY Hfthe
responses as ocl ate acut

COMPPRIHAISHE i INVIITIOP lﬁ@mt@ﬁel@teéyslmpﬂ%mrﬁ@y aaw compounds can also be

incorpbrat¥RNe e @&mpdsi#e@s.cul osi s, sarcoi dosi s,
granul omat osi s i ncl udi ng Wgener's gr anul omat osi S,

nul o 0 ascul j.t ncI d n
e S B o SR RS e N LR
compases aitgpei [nakitdD p@aretitiody mimiheis heﬂmt lytco{adﬁanuemd(wAth-u\)ype I anti-

CD20 Eﬁﬁ?&cﬁ} %F(?rldﬂ'%etglt@ei‘ gﬁ%{tﬁ) ¢l %q%]‘rlulaqg)lﬁ?%&c%tr&ﬁmhe invention may be
two sepeiate iopaplagonpiene dlhg @tlﬂ@m@@p@hpées diltsemsiegy the formulation

herein %{}gﬁly &tﬁn&ﬁ%’é@?éﬂtﬁ)o@lie@%&?@ﬂoﬁnu&%ﬁr al nervous system
ammat ory disorders, multiple organ injury

In yet %M@tﬂé@&ﬁbodﬁ‘ﬁﬁi brank aveh @, $he RAhLREBn akldrdiagdYo ﬁfénme%on
medi at ed_dj sea anti atpg onmerul ar pasenent nenbra

compigses @ 48f-C %ﬁ%%'??@éb%‘ihﬁbﬁ HHECR B8 A2 lauuvlétﬁﬁfﬁamh an

anti- Beley aatvlesa elﬁepﬁbeﬂerrﬁ “BEaB s SAPhdr&NBM e 18 YRABAyrotein(Swiss Prot ID
asture ﬁndr one, lLanbert-Eaton Myast henic

No. Pé%éafm@emhésfffé @Bd-ZShnib hproteing Thefera spHdichRective agent”

comp@e@VﬁﬁﬁBéloi‘ﬁ%i%@ns%}fﬁgfegﬁ@es” REABAL BRINchiR ‘?H§“ant1 Bcl-2 antisense
i gus, aut oi mTune éendocrl nopat hi es,

nucleq{ggﬁ v (&yg} F@gulqtegme AR B pryelsiaad q:sglml-,;gap‘gﬂré@(pressmn

Exam%’l@é»‘&ﬂ%lﬁé‘ﬁ Biyei-Bdd Qﬂ@sfeﬁée%dc%%&%&lh@@éﬁhﬁlef&% Qﬁ'd[ §Pé121)'5’é 1ABT-737
hronboti c throboc t openi.c purpura

as used RersHpBEYsApatil4; (4 Ghlgrehihray yhag ‘/lwlp@qq@ntleglt b@zaﬂw [3-
(d1me91‘§7?arrﬂ/1nbﬁ@tmd%ﬁﬁgnﬁwlﬁhmﬂﬁﬁ%ﬂéﬁlﬁm - ReRBA Aehéstlfonamide; 4-[4-

mary hypothyroi di sm autoi nmune endocri ne di seases
|nclud|ng aut oi mmune thyroiditis, chronic thyroiditis
(Hashinmoto's Thyroiditis), subacute thyroiditis,
i di opat hi ¢ hypot hyroi di sm Addi son's di sease, G ave's
disease aut0|nnune polyglandular syndrones (or

oy o
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aut oi nmune hepatitis, lynphoid interstitial
pneunonitis (H V), bronchiolitis obliterans
W@ p@ovsEmspl ant) vs NSIP, Guillain-Barre' syndPOREP2008/067293
| arge vessel vasculitis (including polynyalgia
rheumati ca and gi ant cell (Fdkayasu's) arteritis),
medi um vessel vasculitis (including Kawasaki's di sease
(4'-Claombipbleyrdr2- elmdth}d;)pimdmm)l yl]amkya (s { dignegyybimainb) -1 {R);
(phen\rf)?lgga?lr g@?tgg§%r?)§¥re @Ap Sﬁrop Ql?ylsm@ohﬁég&z%m de, a )1?(:1 2 inhibitor, which
is desaibed WG 20%/109%67311:@0&6)(, §l, HteémCemcteeC(ebal(]W) 5 -6. BT-263 as used
Q e ot Lophi C S)
herein m%[ 'ﬁg%wz llirl}l Eﬁm’dlwgeas}sed%s rhbeG]'rlﬁler apg67t0|§2 %%Or ﬁeu‘?m‘§ %dntl'Bd'z
active @§ertt Ins&sebmted lﬁl@m Oblineesdn,i SP(aLew; Tarie, GoishpdlhaTH0es@btoclax
i.nvent | a y elo} e i
mesy RSO0, 8RB ERALAG.] O L0102 Y ol D38 Gp1.009,2
Methaxpantangdin Akg&ﬂmeeluﬁch@HSMy IarrpepigalhheTBdWBer ¥(C-137 and Z-24.

referalglzyf ﬁiﬁﬁ%@é—‘ﬁ%é '%Ct%%{ ?gpeln&? el{i glprot’&mnl%agmg ilgggl? eut L(;E?(J of the anti-

Bcl-2 fnbiitionf adtivixplot b uxedr lesr Sadhdid-amsotein lagdiag uﬂnbmbmt pm&srably

selecteﬁofc (frgﬁ gsyt%(gf?é[g (g] ?@@%céﬁ%ﬁg %Dégg g?g gﬁé Ll‘xlBZ[e'I/éS] Hote preferably

from ABTQ6Rbr ABITorsS. enpl oyed. The term "surfactant” as used
herei n denotes a pharmaceutically acceptabl e
surface-active agent. In the fornulation of the
i nvention, the anobunt of surfactant is described a
percent age expressed in weight/volunme. The nost

In yetd Qﬁmﬁérﬂbé’cﬁﬁgni"@ﬂ tgb h{v‘éﬁ’ﬂm%kﬂmlaﬁoﬁg&&dm to the invention
Suitab har maceutically acceptabl e surf actg

COMPIAHA .ane [paft angibady, gy that %ﬁ@ FHI-EH2 A 3RtPHi & ceﬂﬁlmé}eftswewh a
proteaSoieB idHbilONEER tefh, “pRIIBOMNeGRbMr ek uped hetihyefeRao agents which

it e SR Sy P PSSP .
peptidecleyiedtivys arb-ap pbypleapicheds (gkydal182, MG115, CEP-1615, PSI, or
1mmuH8#)r¥)?3§ &hb Xéﬁr%g‘f% 11§11i18 p{%f O?E Ejﬁl‘@zoﬂﬁly @bFP(? d%x:grbobenzyloxy leucyl-

erre en-sor an-a

norleysg é@thS 0L Q2 bpftpalnde egtcmas%s (&% rh@mgemmtb (PS 341) or DFLB),
pept1dé‘%bbb%ﬂl@%%§ e@gﬁyﬁ)&&'ﬁﬁaﬂ”&iﬁ ItO BSorldhBLBIBE KpokWREAN %l@ﬁ&ﬂv)e

en(20)so nnonool eat (synonym
carfﬂzem?b/g%l’r BaDE %@egeﬁeVlaﬂose[ O%fﬁze Br A e PRRERGP léeéma;ﬂves such as
salino§Pogdratdeed(ypi- mmshlemepmhy@mutha Bktacwmkia ol tdchamederivatives

(e.g. cl%étgdl?#fcys%—g.{}la tlog (f’rplgréﬂiieg i})ghe’lﬁﬂs f@% F o t%(easrg%d structures of

said pfrtefseme athipiodry ereydesdrited res: Bt Iélasremvee Lareeenlt, Iﬁlnsm Biol @001) 739-758,
r r 15 reh&HF

WO %ﬂgﬁgg@t i ]g%g%rméo%ur ﬁ%m“ ng(ggr 7§£00 s ’oﬁ%mégrllsgleef'phy’ etal,

Curr @we IleféHé Paugé Pt m) . V\hen

447-5 DA Matshy | eI int @npebystany 380 and O)s- 36Usbb4@Bsest er s
(Tween 20(tn)) and pol yoxyet hyl en(20) sor bi t annonool eat

prefergife it oplrhed) e"&%Df ¥ orsn ieierdt b bl HOEGe, (Gikferably N-

carbolgen@@bxy-teuad enarleQcihéh ERBI-841)),| peptidé boebiayes dlpoafierably Alvtezomib (PS-
t u ff.er i N
341)), dg nlgtpc% 3 été%’és (Br-lel Cal%l?yéﬁox@fﬁ&ﬁ' bﬁierﬁzﬁuﬁ ecgrfﬁéﬁﬁ*b ]I)R_Nl)) or

arnace accepta

sahnowﬁrﬁ@@e@ iNEF0p2 hcepr apiferabliifsuelh nreiepionzeinhikitairis selected from
borteZd@tib | i(PE13ad) t Qaltisdhi n@mwlf)er SalindbfdraheRuf Aer&pr-0052) or N-

carbol UC)ZIIB%Z{‘?@C’EL}WFEPQHE‘&?@ Z&Dﬁed ULLE 1[ :r 2 ngon‘pr i se

Lhi stidine or mxtures of L-histidine with L-histidine
In a prefaracdmhiordidentvhe brotsasbmnlmmbyoﬂgetpt:ptuhandiarmm‘&rﬁeleaﬂeﬂ yrom peptide

aldeh)%léls a@r&é{aﬁ?éﬁé‘%@b%h@%y@%}r geucgl ﬁlollﬁ (?d’lg):,]ggeﬁ{cfe boronates

h|st|d|ne buffers are generally used |n an anount of
about ImMMto about 100 mM preferably of about 5 nMto
about 50 mM and still nore preferably of about 20 nmM
Independently fromthe buffer used the pH wi |l be

T 1 o o I — . I — e~
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agents. lsotonicity agents are used to provide an
isotonic forrmulation. An isotonic formulation is

wO papajoghser |iquid reconstituted froma solid fRCTEP®S067293
a lyophilized formand denotes a solution having the
sane tonicity as sone other-¥slution with which it is
conpared, such as physiologic salt solution and the

(prefepibgpgoﬁgzlrom (§§ '3t4 ?)tj | &t }lt)%%ig %@?Jg’é&toﬂgi NhSand I otm%’ rﬂrgi%rrg&‘ lembodiment

mtedt
the preigasonrs i@hibser &@(Hﬂﬁ@ﬁ? @ﬁonp@t(ageﬁrawwmtmqn@b (P&3d bk sce, eg Adams,

Cur. O] Oin 8id W (2002) 4930500ethd 0S B, 180QS4)). sucr ose,
trehal ose or gl ycerl ne and any conponent fromthe

preferg B o SRR ARG 0 biba - 0rE 6 ABEArTGRsd T gy activity of 5
pM ot ledsamoaerprefitraldf oAb @M oblesdVAt GelbBasatl ASHG foMdeiitifgirtgesunh proteasome
1nh1b1¥(lr§ gﬁ'({l ﬂir tgrg] dg%g%r %qul ?tﬁe{]h@ﬁnﬁgé taﬁg %ttegso%ﬂeinhibitory activity (via
serial digytians and ealcwhtiem u$1gg ringoilneat cuave @i@@fﬁﬁqﬁt@argf(ﬂglﬂ%usmess Solution
Ltd., d}ﬁﬁ‘%ﬁrd adippty, )9 idkewtipdl FEMEGvEEMal ] E@ﬂP'thsz e 2@%) 4-7 using

erein.in connection with the formulation
Proteaae@sfgpng% Baped g tepgsnt cf%t%@%g? OFHuLZEP SRl wRan plasma
myelohf) dThed“dd-hi-esehdiget B8af ahendhiat ithe dRchosypsedilke nirbiease activity

subl i.mi th f f tent b
associgid i BP oot hEE LIRS n heart. for exanpl e

commercially avail able freeze-drying devices. The term
Besides si@iSt-601 4€bud al-GldOei-nNeantbesz@oxyaleucyl-modauanad untsoothe following
rig@bout  1mM;t.Q;.about 50, m\/l bofadol e xanpl eg, of ferred
peplsal ts inc ' agle salts o '\Iq?r%l nat 1 ons of the ceé\tl ons preferre
proteas@@e um pot aB¥iliirs:cal ci u ofarbrRyRed P e e pheiabwmgl-phenylalanylal,

N- car&kﬂe@&ﬁéﬁy-leamspmeﬂﬁﬁan;qalt rat en- c§ﬂ>@5émtcﬁ<y asamlypbﬂérﬁdacpinylal N-
m xtures t no acid erein

carbo P RE A i W AET R B Slount - of  abbkbaoe bGECr-prolyi-
phenyldithytrpheryldatypi,i si ni-daubolratyldtyrglyett phenydal giyhiphenylalanylal, N-
carbol%ln\é? g)? leug}l;l otr{}h Nfie &Jr&%@@cﬁ?’N%ﬁ%%%@l%y&% ;Jh%ﬁiflerﬂgmﬁ ephenylalamne

boronjceucicide, 12{}carhqb@nzy@ygdydrgmdwpﬂ]@lanylyplmyh@mne boronic acid, N-

Y 1Rl RN Bicl pnel /% ]-prolyl-alanyl-
carbobe gggﬁnggﬁus%ﬁwgr el neboeré ltcega%éld p arc?rg)?gb&l crﬁr%qm Profyatany

pheny, att®o—iGgancids edN iATLAReRERARN S K] tphzsylﬁlmlzphen‘/lalanme

boronﬂbOUt aoll) MM NRRaebdeh Blodysled§0 1dueyl3fitniilanier € boronic acid,
referred is 2 Most preferred,is 240 mM

N-carkohenaylp s -gyghP e%‘/é?j-ﬁ?‘/qé’éle‘&ﬂ?la%lﬂ”‘é not | i nit 8974 acid,
N-carbalrogsdochizicdesrlandnei sathyhavingesulftiom- Ni-airbobregzyloxy-phenylalanyl-

pheny BERH 4 &%&f}f Vag%g@neg.;eglmtoggqzk,ggg.@%{b\a@%@@ggmehﬁgﬁnme methyl
vinyl %341@@@31?5 ca%mlm@@éoxy’riamqyb@ben‘/@&mﬁm oyl Minyé sgfane, N-carbobenzyloxy-

alanylsﬂfeﬁﬁﬂ%mn% %éthﬁoﬁﬁyl sﬁféﬁ?@?@&lrﬂ@ben%lw%‘ Biybal #6195 ATh1Shenylalanine
m.nicC

act elr
methyh 17T GO0 R HED POHEIO é%éﬂfprO@EgFéw‘faéwfﬂ) gyjlganine methyl vinyl
sulfonley letaﬂﬁﬂaenzy]'d)@ le@tytidiryiaphdnyaininer @ét@yisvih@ sulfone, N-carbobenzyloxy-
lycyl! I?l 0 TRG S hen | 1¥1 gecept able st atgl lizers, 1ike 1f or sulfone
gyyé)gn)b'fl% HHRot “ M i ted to am%o aci ds and su‘éars as ’
N- carbl@ize@zylbgdleucyl{lmelea@uwe sa@oky onskasgnese| | Nagrbobenzyloxy-phenylalanyl-

phenyPa‘PJ o@tjylklgtoﬂ)éaNlc%h{( %ﬂg){x%%heﬂm{%ﬁg’]&eﬁ&ﬂlanine epoxy ketone,

ecu ar - wel

N- carb%h?@lmdsvfydlaﬁwl p@éwdﬁlégma q@ﬁ&r keoaat Needrbgbeagdapt-alamd-phenylalanine
epoxynkdt&xd, daNIcarbUB'eﬁzyW Zdhf&; l%ypﬁﬁéﬁyfﬁalﬁﬁﬁ@ @poxy ketone, N-

oni ne, ben er ex i ent
carbola iR Hh Sl T Gb ey R e e Bt Krortr X gpbenzyloxy-
leucyldeudyt-ph@ginlardhe ntepowhenkeagpd, i eghd o, Nfcarbobranyiulxg;glycyl-phenylalanyl-

0 a procedure or course of action that
phm“ﬁ$§§§£q6%§5&§o£reduce or elimnate the nunber of
cancer cells in a patlent or to alleviate the
synptons of a cancer. "A nethod of treating" cancer or
anot her proliferative disorder does not necessarily

mean that the cancer cells or other disorder will, in
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fact, be elimnated, that the nunber of cells or
di sorder will, in fact, be reduced, or that the
wa200p080581 of a cancer or other disorder will, PCI/ERWD§ 067293
be alleviated. Oten, a nethod of treating cancer wll
be performed even with a | ow?i kel i hood of success,
but which, given the nedical history and esti nated
The f(ﬂlum'aigveadamiqs eod fpanes afe proypded @ntid themmlexs&mﬂh@ cacslse present
1nvent1oee r'1'13edtrt & sc'o ng SEGhidh i %s seff}r??tlhl in k?he peﬁc':le%l ﬁleu %s understood that
n e aspec i'ventiton a es
mod1fa:at10ns(aaﬁ e amﬁde hm)dye frocadukatsetcforth onﬂmous degrting fadmuhe pirit of the
0. about 150 ng/m anti-CD20 anti body, - about 0.001
‘about 1% of at |east one surfactant, and about 1 to
about 100 mM of a buffer, - at a pH of about 4.5 to
EXAMRIdIX 7.0. In a nore preferred enbodi nent the
formul ati on according to the invention conprises:
Exam@QgUt 1 to about 150 ng/nlL anti-CD20 anti body, about
05 to about 0.05 %of at |east one surfactant, and
- about 1 to about 100 nmM of a buffer, - at a pH
The f(ﬁ]ﬁ%ki)l? uftorIrAi}lPaPE)lgsh %glgegtérrl aheq1qut1c{] lﬁﬂ%ﬁ%n e nfq%lﬁ qgcg)glstqﬁ&td from
lyophilizabfoutns $@red pepdredit 30 rTg/m_ of a type Il anti -CD20
anti body, - 20 mM L-histidine, - 240 nMtrehal ose, and
- 0.02% pol ysorbate 20 wv, - at a pH of about 6. In
15mg/y1dt Hah/mbhé}Dzﬁ)Deferred enbodi nent, the formul ation
in 0, the invention conprises: - about 10 to
0.019% dbfttfgz VM of a type |l anti-CD20 anti body,
ZOmI\@lHﬂ%cFmdz axdner| 88(tm wv, - 20 mM L-histidine, and -
al - at a pH of about 6. Preferably, the
140m§/r'1t%8v|155f§[1 r‘ifi body is a type | antibody. Mre
atpHproef erably, the anti-CD20 anti body is a type |1
anti body. Even nore preferable, the anti-CD20 anti body
is a "humani zed B-Lyl antibody” as disclosed in detail
10mg/innl. MGRODSICIP4859. Most preferably, the antibody is
HuMab The formul ati on conprises 1 to about 150
O‘Ol%ﬁﬁ)mf)ﬁ)%‘fvd’ anti body, nore preferable about 5 to
ZOthlelu‘squﬁ)@an@/m of said antibody, even nore preferable
bout 30 ng/mM of said antibody, or
140m§£?‘@6‘1”8c? Orr the group of about 5, 10, 15, 20, 25 or
atpH8®; mg/ M of said antibody, and nost preferably 25
ng/ M of said antibody. The fornulation according to
the invention can be in aliquid form in a
15mgﬁn¥IOHthbZﬂD2fO@tm or inaliquid formreconstituted
from ophilized form In one enbodi nent the
Zoml\f{:[r?l?fﬁtl‘ %/on according to the invention is a
atpHbYephi Ii zed formul ation. The |yophilized fornulation
according to the invention has the advantage of
ani nproved stability with regard to the formation of
10mg/@el Husdbaigenoand aggregat es of hi gher nol ecul ar wei ght
.S U ua)ly difficult to be achieved with liquid

t hat
O'OZ%fHﬂTWﬂflEf‘i ¥'Vat the sane
20 mM L-histidine, and

240 mM trehalose,
at pH 6.0;

1nventt1 A

25mg/mL HuMab<CD20>,
0.02% polysorbate 20 w/v,
20 mM L-histidine, and
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concentration of the described anti-CD20 anti body. The
formul ati on according to the invention can be
wa@esvsesser ed by i ntravenous (i.v.), subcut aneRCEEP2008/067293
(s.c.) or any other parental adm nistration neans such
as those known in the pharmedfeutical art. Furthernore,
a fornmul ation according to the invention may conpri se
240 mM eskalost | ves (such as oct adecyl di met hyl benzyl
a_tpngBrmniumchloride; hexanet honi um chl ori de;
enzal koni um chl ori de, benzet honi um chl ori de; phenol,
butyl or benzyl al cohol; al kyl parabens such as nethyl
Also poepaprdowasl a Ipaplabied;focatvbadhalomprssodfer nabnstitytdowek almodppropriate
Hdnnwcresol); | ow nmol ecul ar wei ght (I ess
€si dues) pol ypeptides; proteins, such
as serum al bum n, gelatin, or inmunogl obulins;

I n ts such as EDTA; salt-formng
1mﬁg@@§%@%¢£§%ﬁgﬁ%00h as sodium metal conpl exes (e.g.
0.02%4rolpodiagd 20 wonpl exes) . The active ingredients may al so

ent r.apped in mcrocapsul es prepared, for exanple,
Zonm834385%@$33€i0n techni ques or by interraci al
240 mpolryhdodezat i on, for exanpl e, hydroxynet hyl cel | ul ose or
%[atin-nicrocapsules and poly- (methyl net hacyl at e)
i"trocapsul es, respectively, in colloidal drug
delivery systens (for exanple, |iposones, albumn

. Jm crospheres, mcro | si on nan i C and .
his (RSB HORS) B FRCTH BT aPoH e Gt Foaffi e subility
with regaed b slolseslachdpeinResticings @rafthannbdeutitad ahdiBihesedsas
16th edition, Osol, A Ed. (1980). Sustained-rel ease

Pravdtati ons may be prepared. Suitable exanpl es of
sust ai ned- rel ease preparations include sem perneabl e

L 555 B BB P AP PR B AR Ming to e
inventédi welelevel€ped.asffollows; or microcapsul es. Exanpl es of
sust ai ned- release matrices include pol yesters,
hydrogel s (for exanple, poly(2-
hydr oxyet hyl - net hacryl ate), or pol y(vinyl al cohol)),
pol yl acti des (US 3,773,919), copolyners of L-glutamc

i : - -L-gl utamat e, non-degradabl e
Bmggﬁgﬁggg@@gggﬁmggg%%Fé, degradabl e | actic
aci d-glycalic acid cogolyners such as the LUPRON )
Forppsiqismp! (HHMeOC&R28>neFo SPRRIES Rbrisseesgnigntionycefi golutions of
HuMAIGH by #0tHeCpradiietidchop@ifern®ele. 20dnMelRfidink daifREat pHE}pprox. 6.0 or

d_.pol y- - )5 3- hyd b i i Th :
20mM B Rs R T BB DR G SO S i aebidsnd 0.01% (v
polysarbstt 20 Fetanlatiens dhHsMab<CER0H|cyn also bepirépsiheiibibydjusting the protein
conc AL QR S B ARSI, TIOR8 i i
proteigpad der ippretyiadisnendiwaye addas as requizag mﬁtbecﬂddgg@udiswlved form
or alteTMihvelyaR Qstid. Safafthh@Sasd@fit NeANLR 252k N ARG BsRIR s@RLYN as required.

All fo%ﬁpﬁé%nmugrgggegggﬁ{er%taml Hn%q%%gﬁtfﬁ%@nggﬁﬁggﬁaﬁg %Iﬁ@ar H)Itepd into sterile
glass s gidabadevittPrdber abpiyerahisdaluthap fe@psrThedeiformdhtidiyewere stored at

e LT W
indica@dut at hihen, indiedert v atarageaphse. Gormutnigorss overephmabized 1) by UV

0 | t e .. ..
spectr ARl o7 o, Ry SRR Bp BRMMRIRPED) fpr visile and subvisibl
particlgg |4y by Fgn eshrigesheomeograpibEGES)end S 3Bspbidopef thegolytion.

al bum ne, human serum al bum n (HSA), bovi nes serum
al bum n (BSA), polyhydric al cohol, glycerol, ethanol,
mannitol, salts, acetate salts (e.g. sodium acetate),
magnesi unchl ori de, cal ciunchl oride, trometham ne,
EDTA, (e.g. Na-EDTA).

amonfSPAgI5 i

at pH

fragm
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Preferably also, the fornulation of the invention
further conprises one or nore stabilizers as defined
wherelsibove and i ngredi ents al so known i n t hePEF/EP2A88/067293

"l yoprotectants" such as sugars, sugar al cohols, am no

acids and dextrans as known-3% the art. In a certain

enbodi nent, the fornulation of the invention conprises
Prepatahion foblyophilisgl foonolatiabs.ons, either in the |iquid,

| yophil'ized or |iquid reconstituted fromlyophilized

Solut1z)ﬁ)sr (%‘ﬁ? a%?@@éﬂ%% %ﬁ%{éﬁ@%p {}?1% d%@eﬁ%gﬁ?%‘?%gwd fog}mlatmns, or
manufdumtrklﬁﬁz@npgdﬁuz@l%pMajvs@DiﬁP@omom of H@®lah#ACD20> in 20mM

b R0 ST SR L) P s v
sterileHilitesedi thm]th-Ol.AZI pnafittets ady asapoisallyptigfieted Iility stduiadlas€RB>The vials

were pn,ﬁ?y é‘tg&eﬁ% %981 gol%%{svguﬁa%lg gorr[Me liieg\hﬁd@%ﬂ[}%m@{g%cgﬁ% and

or |
transfamtd toGh2 Bryarg dhlaodhey of:mheﬂ)exphﬂizyr anh dmhﬂzsadoﬁmegzhod known in the art

.. nt j | u

is 1nteﬁd%t?)q%%)(m \?\Iﬁ &4 g gfr tgg L glg’f ? p%%}ﬁ%ﬁ %@Llygfgl? d%,a¥n18n process used

for thigktudy mcﬂndeﬂﬂragmuhngbf ﬁletfypeulhilorafrbm 10D 0temperadadyo approx 5°C
ref erabl h nize bod S [ .

e BT RGP B B0, O GRS i

5°C/miin.Mitetfirsli drging ateg c2d Gikaldce etataogeng ate @H.Bto0).5%€r/ min from -40°C

20 _ant i.bo preferably a

to 302(;5 rr1‘1:’(:/1 {Hérelga Elaar_t ?&’gﬂf{or %tq slt S(Er:.ll?%l%rs 6{1 hearn};l el‘r y %‘1\@89 @%8)%’75 to 80

mTorﬂ m%mbcﬂryﬁrgrsmtcan Z’z&e\/jgﬂatﬁ aPPramippihg hitsdf @i ne).3dqndm2dfiom -30°C to

25°C ar}li\c/ll l{orlg QtaJSQé or aét“leag)t'_g I?(‘)u% atd chamber pressure of about 50 to 80 mTorr (the

applied drying schedule is provided in Table 1). HuMab<CD20> formulations which were dried

using the described lyophilisation processes were found to have conveniently quick
reconstitution times of about 2-3 minutes. All lyophilised cakes in this study had a residual water
content of approximately 0.1 to 1.0% as determined by Karl-Fischer method. The lyophilised
vials were stored at different temperatures for different intervals of time. The lyophilised
formulations were reconstituted with the respective volume of water for injection (WFI) prior to
1) analysis by UV spectrophotometry, 2) determination of the reconstitution time, 3) analysis by
Size Exclusion Chromatography (SEC) 4) by lon exchange chromatography (IEC), 5)

determination of subvisible and visible particles and 6) by turbidity of the solution.

Size exclusion chromatography (SEC) was performed to detect soluble high molecular weight
species (aggregates) and low molecular weight hydrolysis products in the formulations. The
method used a suitable HPLC instrument equipped with a UV detector (detection wavelength
280 nm) and a Zorbax GF-250 column ( 9.4 x 250 mm, Agilent); the method used 200mM
sodium phosphate pH 7.0 as mobile phase.

Ion Exchange Chromatography (IEC) was performed to detect chemical degradation products
altering the net charge of HuMab<CD20> in the formulations. The method used a suitable
HPLC instrument equipped with a UV detector (detection wavelength 220 and 280nm) and a
Dionex ProPac WCX-10 column ( 4mm x 250mm). 10mM sodium phosphate buffer pH 6.0 in
H,0 and 10mM sodium phosphate buffer pH 6.0 + 0.75M NaCl were used as mobile phases A

and B, respectively, with a flow rate of 1.0mL/min.
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25ng/ nmL of a type Il anti CD20 anti body, preferably a
humani zed B-Lyl antibody, nost preferably HuMab<CD20>,
wWQ20298MBd1 oxaner| 88(tnm) w v, 20 mM L- hi sti di nePCEREP2008/067293

240nM trehal ose, at pH 6.0; or 25ng/nL of a type II

anti CD20 anti body, preferabily a humani zed B-Lyl

anti body, nost preferably HuMab<CD20>, 0.01%
The URodpexterseohy8®( tlel)armiih\itiom of tipkethinstondinmationmas pdi@mdvhed on a Varian

t or . 25mg/ mL of a type Il anti

Cawws &%%I%)tOI%H[e§ te2r8<'9 y a humani zed B-Lyl anti body,

nost preferabl y HuMab<CD20>, 0. 1% Pol oxaner| 88(tm w v,
For th2 @eteivhinatips of thertarbiding oﬁzléamcterveih atceswepd at FPW (Burbiditpunits) using

anti body, preferably a

aHA(ﬁ%ggénq%l\échrgﬁdL&\ﬁg? {Joggg%bpgp l?repr ef erabl y HuMab<CD20>,

0. 02% Pol ysorbat e 80 wv, 20 nML-histidine, and 240
Samples whiglanslgzeddor plveitde p@'ticl%hygmm; oHIACHRpoyeo Pharanspec (HRLD-150),

o SRR 08 e S0 LTI BB PR

20 MM Acetate, and 240nM trehal ose, at pH 5.5; or
25mg/ mL of a type Il anti CD20 anti body, preferably a
humani zed B-Lyl anti body, nost preferably HuMab<CD20>,

Table 9 F3& Lalyspebat e 80 wv, 20 nM Acetate, and

Step Shelf temperature | Ramp Rate Hold time | Vacuum Set point
(°C) (°C/min) (min) (mTorr)

Pre-cooling 5°C 0.0 60 -

Freeze I -40°C 1.0 120 -

Prim Drying -30°C 0.5 3720 30

Sec Drying +25°C 0.2 300 80

Stability data of liquid HuMab<CD20> drug product formulations according to this invention

Formulation 15mg/mL HuMab<CD20>, 20 mM L-histidine, pH 6.0,

Storage ) SEC SEC . |IEC Visible  |Sub-
Storage ) Protein Turbi- | ) .

Time Mono- |HMW | Significant| particles |visible
cond. (mg/mL) dity )

(months) mer (%) |(%) Changes particles
Initial 14.5 98.4 1.6 5.9 No Pass Pass

1 14.7 98.1 1.8 5.9 No Pass Pass
2-8°C 3 15.5 97.9 2.0 6.1 No Pass Pass

6 14.2 97.7 2.1 5.7 No Pass Pass

1 14.8 98.0 1.7 5.7 No Pass Pass
25°C 3 15.0 97.8 1.8 5.8 No Pass Pass

6 14.6 97.3 1.9 6.1 Yes Fail Pass

1 14.8 97.6 1.6 5.8 No Pass Pass
40°C

3 15.1 96.1 1.9 6.2 Yes Pass Pass
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1407mM Sodi um chl ori de,

ant i

at

pH 5. 5;

w@paovlosidy, nost preferably HuMab<CD20>,

Pol oxamer | 88(tm w v,

tre

hal ose,

at pH 6.

3;

20 nmM L- hi sti di ne,
In a ptleferred enbodi nent of the
formul ati on according to the invention,

or 30ng/nL of a type
CD20 anti body, preferably a humani zed B-Lyl

0. 01% PCT/EP2008/067293

and20

t he

o

forjul ati on/ 148 i n &98. yophl llized f©bm and/dconprtags Pass
-~ af t er—reeconsti-tutiopwththe appropriate arount—of
20°Cpatier for |r1lFelcti or98i[Om;]/ S of 6%‘ype anti|i&po |Pass
antjigbody, plriafser abll97.2 hune®s zed |t Lyl [®it i bodyrailmost |Pass
pr ef er b<(‘h?0>, 0.102% pol vsorbé 20w v 20
SOOCWM B-hi stidilnd, and’2%0 mMt& ehald8e, & OpH 6. Gail Thi s |Pass
f orjgul ati on[1gROWs aggHpod Sfiadi I'i 1377 UPpONNST OF agg,at Pass
2-8C and 25l wth adequate Istability witth regarid to

n/d: th%‘Fr@HPedsndpm nts such as aggr egatl on and cheni cal

Pass: ﬁe&-:d[B Ls@ﬂﬁal

enbo I ment

AR 310Ny

AtAth8s00b

atl on acco

Aatiss:

parided 225um tdoatafire mul atl onisinaliquid form

25mg/ mL of a type |1
humani zed B- Lyl
0. 02% Pol oxaner | 88(tm w v,

ant

anti
i body,

CD20 anti body,

preferably a

%g&fuﬁzgontamer, max 600

nost preferably HuMab<CD20>,

20 nmM L- hi sti di ne,

and

Formul4anVl Grg/hell daplabaClpb>620mM b-Hastjlied, e40rabl @etadabe 0% w/v
for preventing or reducing
or further dissemnation in such a patient
suffering from CD20 expressing cancer.

polyh LAY

%tlon i's

usef ul

The formul ati on

Storades [$s@hgd f(}éf i ncresBCng tlisecdur a%igg_n OFEGS Ur vi Wakiblf | Sub-
such.a pati Ptelli ng si ng 1{)[ pr essi.on.fre . . .
Ut \%W’él of ¢ &g’ﬂ Pent|, o ﬁ%r eda@; ng %‘?ﬁéﬁﬂm ARftiglesopvisible
desaidachs) es t| nqmieﬁ(%) st(@a)i st} cal | y|Ghagpésf i cant an(harticles
__clihnically aningflul i npriovenent of the treatied
Initialyat i ent as padsur ed9fb§‘/ t helldur at joh of |N@rvi valPass Pass
progression{firee sugygval, [{TEESPONs§ T al€,0r JdUIET ON [Pass
,.of Iresponse, In a preferred enbodi nent| the ,
2-8°Cf or|Rul at i on 11183 usef ®-2f or |ilacr eadi-hg t W80or espofed r at Pass
i n [ggroup C?Joui egd $- T tihe corg ext ol this a0 Pass
i nviention, ag tional other cytofoxic, '
chefot herapeldt(] c on9&hti-cdrcer ggknts|/Nor conpeiinds |Pass
zsocthﬁ[g efthane t3..c efrfests—ofStuchragentsray beyged— Pass
conbi nati on Wlththe anti-|IC020 anti body fornulation
accior di ng tdltthe i n9&&ti on.1.4 6.7 Yes Fail Pass
1 11.1 98.0 1.3 7.5 No Fail Pass
40°C _
3 11.2 96.7 1.5 4.9 Yes Fail Pass
1 11.0 98.5 1.5 34 No Pass Pass
-20°C 3 11.2 98.3 1.6 4.0 No Pass Pass
6 n/d n/d n/d n/d n/d n/d n/d
3 11.2 98.3 1.6 3.7 No Pass Pass
-80°C
6 11.0 98.5 1.5 3.8 No Pass Pass

n/d = not determined

Pass: free to essentially free of visible particles, max 6000 particles 210um /container, max 600

particles 225um /container
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Such agents include, for exanple: alkylating agents or
agents with an al kyl ati ng action, such as
weywbopisespham de (CTX; e.g. Cytoxan(r)), chl orErBezns/067293
(CHL; e.g. leukeran (r)), cisplatin (G sP; e.qg.
platinol (r)) busulfan (e.g.-¥leran(r)), nel phal an,
carnmustine (BCNU), streptozotocin, triethyl enenel am ne
Stabiligy &M of Iylopbilized huldAbetiD20badrug eodenfarmmittane hedoeding to this
uch as nethotrexate (MIX), etoposide (VP16; e.qg.
¥hesi d(r)), 6-mercaptopurine (6MP), 6-thi ocguani ne
(6TQ, cytarabine (Ara-C), 5-fiuorouracil (5-FU),
Formdafp@c 1 Grag/imieH(8ahp<CKelod2( m)M L-hdacknd) a20mel (ehbldsS, 0.a29%6 w/v
Polvsd Egzt Iz'bke};I6 nti biotics, such as actinonycin D,
YSRBXEruni ¢ "(DXR, e.g. adrianycin(r)), daunorubicin
(daunonycin), bleonycin, mthranycin and the |ike;

invené

St al kdkaragks, sPucth_ as |SE@ca alSEal oi de Euclﬂ%animMiéiBlhi neSub-
orage\/dR)., vi nb|td8tdhe,| and t he, |.i ke lWRY ot her_antitupor| ..
i) %Q’e NG5 o] (ng[‘\g l?e)ag (‘goﬁ J partlcﬂ}g visible

cond. 39EL 5, SUCHNAFmRAC digxo!
pacil(idoaxsl) dert vat i wes (%) hgugyt ost dti c|agents, particles
——glucocorticpids such ?s_deﬁauet_ha;sone DEX; e.g.
Initialjecladron (r)P4and ¢&%¥i costler oi d&-uch HsB pr ed%?%?one, Pass
nuclijeosi de gpsyne iglg]'gbit%ram SuUcCfp. @S hyggoXyur|@ass Pass
amno acid depleting enzynmes such as asparaginase,

| euBovorin @At ot het8-9olicllaci d Hetivalides, dRass Pass

2-8°CSi Nighar, Ui VglS€ arnbg b umor auent s 4 The {3f Fow pyg Pass
agents may al so be|used as| addit] onal agents:

ar nil2ost i ne|10e g. ¢?hYol (r)), dagti nomyi.o, Pass Pass

4+

I’TEC|354U| etha 1iOESC (i bg goen ustat \1 StT#p4 0200

! ] 4 020Gl p
cycl ophospham'de, ljonustine (CCNUJ), doxor ubi ci nHﬁ po as8

(e.[d. doxil(10)2), ged®Ptabidel (e. .9 genwaid(r)),|Pass Pass
77

vV | NrA~Ay ha=Zi na

daunoet-ubi-€i Ho—( g, g tathnexone, £+ )) rocarhazine;
250C Mt g’rryci n, géet axe?&?e. g%tiaxot er‘%(r) r,lllaal degl uki n, Pass

carllsopl ati nj10exal i pb&9i n, |dliadri [d.5e, cznPpt ot Headsn, Pass

o ocar

(SNSlg),‘ fi oXdrd di ne?®8i udarlabi nel> 1 f osf¥hi de, |Fass Pass

CPT-1 1 (irinotecam 10-hvdroxv! 7. ot hvl - camtiot heci n
- } Ay XN -—f—€eth afptatnRect-n

I dajrnubi ci n, [1mssna, [osverterion betzag 1 ntedl er onpadspha, |Pass
m tloxantron t opotlecan, eupr oll de :gpctrnl

40°C pel|ghal an, pércapt opti?ine, |lpti capyin, [t ot ar|Bass Pass

peggspar gasg.50ent 05§ at i n, [1pi PObIAAN, 7.9 cCanyehd, Pass

tanoxifen, teniposiide, testolactone, thioguanilne,
n/d = ppi datepinedir aci | must ard, vinorel bi ne, chl oranbuci | .
' ' . ti i nat
Pass: (30 BBl Ay S o IR sh R FR B baR
predcles 225pen cyheliexi ¢ and anti cancer agents descri bed
above as well as antiproliferative targetspecific
anticancer drug |like protein kinase inhibitors in
chenot herapeutic reginens is generally well
Examglbar acteri zed in the cancer therapy arts, and their
use herein falls under the sane considerations for
nmoni toring tol erance and effectiveness and for
controlling adm nistration routes and dosages, with
The fodlominga@dj i alatiend, sithdraf texXagiid, éyophilzed ot iqhid dasagtisitedffrom

he t ot oxi c_agents may vary dependi ng upon the
hmph%%T1%%@S§w§UFFﬁggﬂ cel | response deternined by using
hi st ocul ture nethods. Generally, the dosage will be
25mg/meldHodthbea@ar-ed to the anmpunt used in the absence of
i tional,mat her agents. Typical dosages of an
ODZ%@%ﬁ%%W%ggk%yPVYDXiC agent can be in the ranges
20 mM éclopiidingaddby t he manufacturer, and where indicated
y in,vitro responses or responses in animl nodels,
24mn@5%dﬁ%pgduced by up to about one order of magnitude
concentration or anount. Thus, the actual dosage w ||
depend upon the judgnent of the physician, the
condition of the patient, and the effectiveness of the
t herapeutic nmethod based on the in vitro
responsi veness of the primary cultured malignant cells

M ' N e o I " o

%osntai.]ilﬁré max 600
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and/ or a radi opharmaceutical nmay be used in addition
to the anti-CD20 anti body formnul ati on according to the
WO pooeqsisen. The source of radiation can be ei t PEF/EP2008/067293
external or internal to the patient being treated.
When the source is external -33@ the patient, the
therapy is known as external beam radiation therapy
atpHBRE). \When the source of radiation is internal to
the patient, the treatnent is called brachytherapy
(BT). Radioactive atons for use in the context of this
i nvention can be selected fromthe group including,
but not limted to, radium cesium 137, iridium 192,
25mg/ame HudalmnC2220>, gol d- 198, cobal t-57, copper-67,

ol ggﬁg' 9 I odi ne-123, iodine-131, and indium
Oﬂlﬁfﬁg. §ﬁa soggggsible to | abel the antibody wth such
20 mM 4eliistading, wedi sot opes. Preferably the anti-CD20

' formul ati on according to the invention is
24mn%£%%gﬁ#¥hout such ionizing radiation. Radiation
atpHoWerapy is a standard treatnment for controlling

unresect abl e or inoperable tunors and/or tunor
net ast ases. | nproved results have been seen when
or radiation therapy has been conbi ned with chenot herapy.
Radi ati on therapy is based on the principle that
hi gh-dose radi ation delivered to a target area wl|
25mg/mes luMabr GL®>deat h of reproductive cells in both
Ojgﬁﬁ&ggﬁng@gfmo&ﬂpl_tissyes. The radiation dosage reginen
Is generally defined in terms of radiati on absorbed
20 mM dslest{ddyg, andi me and fractionation, and nust be
24mn§@%§$#%2y defined by the oncol ogist. The amount of
radiation a patient receives will depend on various
atpHédnsi derati ons, but the two nost inportant are the
| ocation of the tunmor in relation to other critica
structures or organs of the body, and the extent to
or which the tunor has spread. A typical course of
treatnment for a patient undergoing radiation therapy
i tment schedule over a 1 to 6 week
ZSmg)épéé#Igg?ab%qELﬁ%’tot al dose of between 10 and 80 Gy
0.02%dthiysoirtsted®dv/t,0 the patient in a single daily fraction
) to 2.0 G/, 5 days a week. In a preferred
ZOngﬁggggﬁ%%%ngf this invention there is synergy when
240mMumarabose,n human patients are treated with the
atf%r(wlation according to the invention and radi ati on
Ph other words, the inhibition of tunor growh by
nmeans of the agents conprising the conbination of the
or jinvention is enhanced when conbi ned with radiation,
optionally with additional chenotherapeutic or

| nts. Paraneters of adjuvant radiation
25ng€ﬁ%$§%?%§kg?%?’for exanpl e, contained in WO 99/ 60023.
0.1% Holgsoalpete BOAYVF or nul ation is administered to a patient
ZOHmﬁ%&Qﬁ%[Qﬂitp known met hods, by intravenous _

admnistration as a bolus or by continuous infusion
240mMteghatosperi od of tinme, byintranuscul ar,
at'Ppltsr&perit_oneal, i ntracerobrospinal, subcutaneous,
ntra- articular, intrasynovial, or intratheca
routes. Intravenous or subcutaneous adm nistration of
or the antibodies is preferred. The invention further
conprises a kit characterized in conprising a
25mg/mPN HRIMYBICI®0SOMPOSi tion within the contai ner _
conprising said fornulation of the anti-CD20 anti body,
Oigﬁﬁﬂﬂﬁﬁbﬁaﬁaayﬁ,insert instructing the user of the
20 mMI lBulcatipn to adm nister said formulation of the
anti-Cb20 antibody to a patient suffering from CD20
expressing cancer. The term "package insert" refers to
i nstructions customarily included in commercia
packages of therapeutic products, which may include
i nformati on about the indications, usage, dosage,

N L o, . - e I L Y | R o
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In a preferred enbodi nent, the article of manufacture
containers may further include a pharnaceutically
waewepseiti e carrier. The article of manufact urBCTYED2008/067293
further include a sterile diluent, which is preferably
stored in a separate additieifal container. As used
herein, a "pharnmaceutically acceptable carrier” is
140mMriceindedhlooidencl ude any and all material conpatible
at Wt §5pharnaceut|cal adm ni stration including sol vents,
Blsper3|on nmedi a, coatings, antibacterial and
antifungal agents, isotonic and absorption del ayi ng
or agents, and other materials and conmpounds conpati bl e
wi t h pharmaceutical adm nistration. Except insofar as
any conventional nedia or agent is inconpatible with
the active conpound, use thereof in the conpositions
30ngﬁﬁLhﬂ§ng¥ﬁﬁb5°n is contenpl ated. Supplenentary active
ounds can al so be incorporated into the
001%6%ﬂ@num¢1%ﬂ¥ wivn yet anot her enbodi nent of the
iy AV the formul ation according to the invention
ZomlWi]%Qtdlg‘yandtype | anti-CD20 anti body which is in that
200mMstrdalaadm ni stered with a type Il anti- CD20 anti body
geoLding to the invention. The formul ations according
2“? @%e i nvention ma [
y be two separate fornulations for
each of the anti-CD20 anti bodies. Alternatively the
Liquid @rdiydedtilised dneg pioduntefprrabletocsiot panenteotl hdamistbominesere prepared as
follow@Ne formulation. In yet another enbodi ment of the
I'nvention, the fornulation according to the invention
conprises a anti-CD20 anti body in that said anti-CD20

g%gﬂﬁﬁﬁqykyid%&mﬂﬂgﬁﬁjStered with an anti-Bcl-2 active
gen erm Bcl-2" as used herein refers to the

Bcl -2 protein(Swiss Prot 1D No. P104 15), a nenber of
Fortnwéatems of t HMap<6D AP oterhraped epym bosppgenpapion of solutions of

HuMaﬁ)C/JGD@)ﬁgel’ﬂﬁe pesimRiios Ssuffed bl Bl m&1 aidsRNBEEffer at pH approx. 6.0

contaiiffe SRS wiliosFoend (BRP, WfiDai P Run @I Pk gmutations  of

HuMdbeyw @b X)>aneh rabsube sprBpdre@ tpr dtaéﬁhmtmgpscdsaom of Bpangy. e)-40 mg/ml

HuM AR Bk Rl B IR ARG, I I RS LR %L appros 60) by
tangerNjiaj lowy filtgationh (BFIOb i egisase 2he | retehy cppiepapton mbpve |tjnget protein
conceﬁt@itﬁiﬁ Jrrd?’to[é’tche(t%h ey F@fﬂnﬁlgﬂoﬁs:l({f@iuMab<CD20> can also be prepared by

adjustmg_ ﬂ}enylgaglquzg g‘}?;tg%ja?%? o(gp é@swe concentration by dilution with buffer.
Excipikdts (ér st&Biliging tHepiromey at for netibyy ddiupsieaz édn be added M fi3solved form

- d' ' - | - . . :
or e Rib AU ST LAY LR PSP} o Syt s o oo reavired
All foph(lbeormsandre eterie fBered2thiroight).2opm filkercdnd sseplésbly g tédinto sterile
e
glass ngs %@fﬁé&g%& glqa%éﬁ%se% alﬁEmﬁb caps scﬁﬂgs%rfo&gllatmns were stored at

er elrn
differqng pgrpparaiuresipr ditferent daigpvplsid dimerangsreppped Sarigmlysis at the t1mepo1nts

mdlcaPerdefelratHey s i@ant i Eﬁfdé% h@%; F%%%lﬁgtgg{s I wersel 8alveel 1) by

spectr@br %ﬁo Tg%lglxxf nﬁé;}r%ﬁ gljij c}ilsyfllgg@m%o%rggl@g gﬁz\@\o gkg)f 41431191e "and subvisible
particlaBT) B8 Ton &Chafkk,chBimdtbgraBhy 88, afK5 by Q0BiditR of the solution.

Met hoxyantinycin A3, HA- 14-1, KF-67544,

Purpurogal lin, TP-TW37, YC 137 and Z-24. referably

the anti-Bcl-2 active agent is a Bcl-2 protein binding

Lhi i ' of the anti- Bcl-2 inhibitory
prepataith B bt ulafiBil, S. Such Bcl-2 protein binding

inhibitor is preferably selected from Gossypol, '
SolutigfTs af6I; D Zravere Ipaspanesisas i dascsibe dBToV2E6r lacndd ABmurgipns gt rmulations

T- . ;

were R L BRAEL LAY APT PR Lo BRI R B sl e

to the invention conprises a antl-CDQO anti body in

that said anti-CD20 anti body is co-adninistered with a

prot easome inhibitor. The term "proteasone inhibitor”

as used her ei n refers to agents mhlch |nh|b|t the

. - Y " NS~ oy e
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pepti de derivatives such as peptide al dehydes (e.g.
M&G132, MA 15, CEP-1615, PSI, or i mrunoproteasone
W@ p@e08is¢1 i nhi bitor 1 PSI-0O0 (Cbz-LnL-CHO =  PCT/EP2008/067293
N- car bobenzyl oxy- | eucyl norl euci nal, see US
20060241056), peptide boronatdes (e.g. bortezonib
(PS-341) or DFLB), peptide epoxyketones (e.g.
vials vespopaty cliosed it ydrbee goppary suitapledor deasoin lgzopmhzauon processes and

transfgr?efc# to‘rﬁle H]ieyll’(l: acrl’fak'i_ n}t?le gyolli)o ﬁuer) }&P?f 3\670 1sal[1 1? meth(}/cf knqnwn in the art

er I'vatl veS SucC
is 1ntead;ecbmlbervoﬁ;om tlendcdpe df th&li?lveﬁ)tﬁkﬁﬂfpr samme sipolyaphibdetidn process used

for th1(s étud\)4 a udefi 4 ‘f? (téogot %t& Fle%(r)ﬁ_ml]%gﬁ éltnl(rr(])ﬁgnftzcipl\f)gea)turg% approx 5°C
(pre- cB&-HSgl) %llodedebyda ﬁréeemgrat m@éﬁreazmd) st matpingesitodt abairdl °C/min to

s TR Ry Ve ke P tions et et Gababody o vigm 40°C
to -30&nand denéiotdat -8D°C fot atdkast 5(Resurs 6( d&)anflROP6E}ssure of approx. 75 to 80

Torf AR bR a0t 1 agabs e it b kel Bt i 20°c o

25°C M a3B9C 3dht doask ilﬁ)tﬁ@ﬁ)tﬁﬁﬂﬁﬂl%ﬁpreﬁ%rwé efabbhyS(ch&O mTorr (the

applieg lrdg}tféﬁg gciﬁglcllﬁ Psggrgwgscﬁ 91 iﬁ:bi? L?O %]téﬁ/%}{g(géﬁﬂgef%rmuﬁtmns which were dried

using theuleydribed ﬂ}}o@hﬁlsﬁmin KroBSkes@Xarg Jounpephiden desid oal atags content of

approb BT dhd 0 bt RO Br ek hera B S upphilised vials were

storedcadffferan merbpe(rEtla-réls':fdub al1ffemht sadrivile Sﬁ@nharfﬂdzdydpmhsed formulations were

reconstidited Mo e pesT B Bl e B afF SO BRI o B &ddysis by uv

spectrd pidtdmndiry, 25 ahhlpsis posiaatddustor( mw&g’r)lplqr (SEC) 3) by lon exchange

chron G B QA i b ST b0 B EEcE FSHHF BrAE e pid 3 by urbidit of

the soDﬁil@hl de derivative selected from pepti de al dehydes
(preferably N-carbobenzyl oxy | eucyl - norI euci nal

Size e{clk_-;gughc%r]?l)n%‘i,oggaé%{ (%'SC)QVS%%% %(gg eéel%%? ﬁ‘?lﬁzﬁg &6 olmcﬁar weight

spec1epf@§&gﬁte$) aatdbod intededul dr eighit h @a roduttstih tlog for®ubtions. The

methdgle% (Izl a Alalga?éeoﬁ?:tﬁ lﬁ%er abl tl?z ER} gﬁ%ré?r @é?cg%wa\’/elength

280 mam dndJéitt&.r T80 §5F - 259rceruenirakol9)4 1 m mm;tAgﬂaaher a TSKgel G3000

swxi} Qbbb B8 pihq e SndPoitl el SRR e 7 g 250mM

potasstfm J;hldSMde in 2EBSM pdtdseiubr Besphlatdpsian 0 fagmdbiephadeyi ng
such proteasone inhibitors and for the determ nation

lon E)?cbfuig%s l %%to%{raﬁ&&ﬁgﬁ(g)tx}éﬁ ety fr@%? g{s (ile(gn ? ﬁli’f%l]f)l1§£l§egr%hat1on 1¥roducts
alteringahe hetrebarge of HudSHIICTEAES irt ths ﬁfmmﬂ;tt&)n(sj ThBusthoe $ised a suitable

e A e T NN T S

DionelRPod [easSuai- d altim) (deih xBasmth)AsGayl fKdage Iphoipham buffer pH 6.0 in

o0 and, AR e alipumeiduitr R o8FR SReT s ol Mo Rypposes

and Bpegiceasty, adthi afldw raassocdmtagdind t h t he proteasone in
cultured cells. Besides IPSI-O0 (Cbz-LnL- CHO =

carboben rle CJnm

The YRR g iob B S i af 76 afotE BalesfisBs b eopraed on a varian
Cary Kio ef ePeskdn pinodré A6 speetrophotbiviecar at 280 nm.

N—carbobenzyloxy honDphenyIaIanyI phenylalanylal
For thﬁl_dg%rrg (%gﬁré Y)k oiei/{ura i ﬁ)’ Pp phs:ceﬂ yleg/% an qa?tfrbd in FTU (turbidity units) using
a}ﬂumhaﬂmhhénnbkbmwmrghpoyiwpquyMRalanyI phenyl al anyl al ,

N- car bobenzyl oxy- gl ycyl - prol yl phenyl al anyl -

phenyl al anyl al ,

N- car bobenzyl oxy- gl ycyl - phenyl al anyl - phenyl al anyl al ,

Ncar bobenzyl oxy- | eucyl - norl euci ne boronic acid,

N- car bobenzyl oxy- phenyl al anyl - phenyl al ani ne boronic

aC|d N—carbobenzyloxy honophenylalanyl phenylalanine
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bor oni ¢ aci d,
N- car bobenzyl oxy-g
WO p@9snseni ¢ aci d,

N- car bobenzyl oxy- Ieucyl-leucyl

aci d,
N-carbobenzyloxy g

ycyl - pr

ycyl -

ol yl

phenylalanyl

- phenyl al anyl

- phenyl al an

PCT/EP2008/067293

phenyl al ani ne boronic

- phenyl al ani ne

Samplbmweneianalamdcfpr Mbcz‘estﬁb@panzlyi oxysihgu YA€ Royt@BisirmeaSpec (HRLD-150),

and fOI{I-VIS %%ebrlt1a¥s

enz

Vi nyl sulfone

IP% ?(%}n%%gadefnafi

er V
any

Bh

N- car bobenzyl oxy- honophenyl al anyl

vi nyl sul fone,

N- car bobenzyl oxy-g

Vi nyl
ycyl - pr

visu
pheny

plips

ection 1ns‘%r
nt ne

Hyeot

- phenyl al ani ne met hyl

N- car bobenzyl oxy- | eucyl

Table TE-OYE-aWifyEy gyl f one,
t hyl

sul f one,

ol yl - al

anyl -

- phenyl a

N- car bobenzyl oxyal anyl -

phenyl al

| ani ne

ani ne

met hyl
Step N car boh
i ne nmeth

| oxy- gl
i nyl

o€y

i Shlf teupdraties

sul fone

ycyl

Ramp Rate

R,

phe
r bobe

Ho

1)

1d time
anyl -
oxy- |

Vacuum Set point

g %%¥)alan

Pre-capliay| -

N-ecAar hn

DI"\7\II I'\V\Iﬂl \

éﬁ@lalanine net

(F’é
fiyad

If‘\ll

Vi
R

FaY \/L

nyl
Hal

S

Jb®one

I"\II’
T

Freezerk"“' i

thyl Vi Ay~ sul f

DA A
sul f one,

Bh
ko]

\")'

Lal
ATl

[al

YIIZGJII\,II

(28

Prim Diné@g bol

endegyd oxy-T eucyl

nn7v|nyv nhnnvl

Necarbo

Sec D‘Wé}gone

+25°

0®r | euci ne

3l-anylphenyl

epaIXy Ket

_§8anine eno
0 R0 °

X\

N-car bobenzyl oxy- honmophenyl al anyl

ketone

Stabllmé %tﬁé)f hqulfi
N- car bobenzyl oxy-g

HuMab<C

N- car bobenzyl oxy- I eucyl -

ar bobenzyl oxy- al an
%20 > )(/lrug pro¥1uct formulations

ycyl -pr

ol yl - al

-phenylalani n

anyl -

phenyl al

€ epoxy

phenyl al ani ne epoxy
phenyl al ani ne epoxy

ani ne

Formﬁ@@myzmg/amHuM@ka;mr@m histidine, 240mM trehalose, 0.02% w/v

WPr ol yl - phenyl al anyl - phenyl al ani ne epoxy ket one,
Pdoxﬂ@@%%%ob@ﬁ@%@oxyleucyl | eucyl - phenyl al ani ne epoxy
ket one, and
N Cars'&ﬁ%?ﬁ I oxy- gl ycygc phenyg@l anyl pheigamn) REsible | Sub-
StoragPaxy onePFhenfOIIOMAng exanp Pﬁﬂﬁwd figures are
$ qvi dédet o @@gFﬁEG Meger st Hadivng t Ipeak B enparticles | visible
C°n°nvq%%hgﬂs t Glﬁgqp of (o "hlﬁé set forth in the ..
appende 8|aIﬁB I'S ‘under tooj that nodificlations |Particies
Initialcan be made|2bry the pg.pcedures sete.dortdl.om t houftPass Pass
- dprnrting fromthelspirit lof thelinvention. EXAMPLES
2-8°Cexdfpl e 1 THES ol | 0%r-fAg fofnzul at {%s, |Btb her iaghe |Pass
gy d, Tyopgi  zedogg Ui TerpaStigng ed fTUms  [Pass
lvaophilized forns were prepared: | 15ng/ . HuMab<CD20>,
25°C 0. 01% ) pol ys@ﬁﬂa_t e 2. v, 2ot nM [6-hi st@2d ne, alP@SSMO Pass
mvygodium ciiggrae; pH RUSET. "v‘ab\\,b P
0. C?@bpolyso?ggte R%Fa/v éﬁjnwlf? i st1di ne, 140 s
40°C mM|$odi um clbori de,|9a® pH 68.0; 15ng/ m_52I:dU|\/Bb<C£Ba©s>, 2(QPass
AHL—hi-stidipe—at+pH-6-0 1 Orgl - HuMab<CD20>
3 25.7 91.0 124779 167 336 "Pass Pass
-80°C 3 25.6 98.7 1.3 6.2 60.9 Pass Pass
-20°C 3 25.5 98.7 1.3 6.3 60.8 Pass Pass

Pass: free to essentially free of visible particles, max 6000 particles 210um /container, max 600

particles 225um /container




0. 02% pol ysorbate 20 w v,

mM t r ehal ose,

w@ioyssskhat e 20 w v,
at pH 6.0. Al so prepared was a |yophilized
form which conprises after r¥eonstitution with the

appropriate anount of water for
Formidafidrb23Tn2@m, HOMABYC PRy s2imisit e h B6dine24080M mighalose, 0.01% w/v

tre

hal ose,

20 nmM L- hi sti di ne,
at pH 6.0; 25ng/nL. HuMab<CD20>,
20 nmM L- hi sti di ne,

i njection:

and 240

0. 02%

Ong/ nL

and240P¢rvEP2008/067293

L- hi.stindi and 240 mM trehal ose, at pH 6.0; This
POIOX?%‘F%%% at Pglﬁa%homs a good stability upon storage at
2-8C and 25 with adequate stability with regard to
phylsiSigdagendpoi nt s | SusiC as| agir egat i onIEOM4ihenVisible | Sub-
Storagadpoi nt s sudmotam fir agmentjat i on. | Tirpuj d and ) .
condyophiliPéed %ﬁrygm@r otflode- floHM\Vat i ans| Perk 4) qitatigles | visible
adni hedchat | accongling,)tio he I nvention were particles
deviel oped as follows: Preparation of Jiquid
Initialf or{mul at i ong26.4For miP%a6 i ons|Ocf HuMED<CD2(®> wer g Pass Pass
ptr-epar-ed—by 2.“04rmgen‘9“ti on c.j,f Soltt-+-o0 1S of Hu!"%b CDZOP
in the pr oduéti on bus?‘?er (g.‘ g. ZOL”HM hi'&tidine BUffer| *°
at |AaH approx6.3%6. 0 099.200M [lBist i dj5ie buRfter at |Phbs Pass
o APPILOX-—6-0caontai-ni ng—140M-sodium-chloride gnd 0. 010%
28°C o) pol ysc?ﬁéat e 2%3'3 Forlm at i 1S of 2uMab<QB3W> caft 25
al s® be prepared byoad] ustiiong t his.er of@IN Pass Pass
concentration to the desirled concentriation hy dilutio
wi t|H2buf f er |[268xci piléhts f a3t abj43 zi 8-t he pr|btin |Pass
andfor tonigity adpdigt meni Mer e[ggdeld,/as requiph@d anfpags
can_be added in dissolved [formor alternativelly as
sol|2d. Surf@dtant we%4added@@ o t | f offfl ati orl®asss a |Pass
250c St ogk sol Ut pr as nggyi ety At oy mufggty ons WeLg Pass
sterile filfered through 0.22 mmfilters and
asepti cal | y|284 quot®d7i nt o0} eri |9 gl @82 vi al §Passd Pass
cl osgd—wth=-ubber—st pper frd—gder m caps: These
formul at i ons%\'/i%;re $ 5o'?ed at?”;i fferent|tenperat u?éeés forPaSS
di fifflerent interval $9®%% tin®.3and fehoved.d or an&hsssi s |Pass
o~ at Ehe—tinepoints—iradi-catedgn—the+ngi-vi-dual
40°C par ggr aphs r mul a??%ns V\»Qrge angl'yze 014) by U@ass Pass
spect rophot et ry, [29.7by Silae Ex.ausi jaria Chr ondPagr aphjPass
= (SE(g‘), 3—forvisible and c%visgble articles_—4) by
-80°C 5 "exchange>chr onal oyr aph})' (1 EQ)°>-and|B)° by t FBdi t y|Pass
n/a: n@f arkj@eF Ol UTT ON. Preparation of T'yophiTised

formul ati ons.

Sol uti ons of HuMab<CD20> were either

Pass: fpgectp gpsenitially feps 9f visthtapabdese Masr600 gartiles &1 fimaeomspiger, max 600

6.0

Al l

or... ct ured.by honogeni zi ng HuMab<CD20> sol uti ons
%afrtI%ﬁvn%{)‘r’@gb%ﬁggiHh%ZO’rM hi stidi ne buffer at pH approx.
contai ning a sugar and a surfactant.

formul ati ons were sterile filtered through 0.22 mm

12550008, ARRRLLERM0Y, RO &Hak R AoThEieh o8, B350 wrv

Formlﬁllatli
Vi a

n
e

Poloxamer188™, pH 6.0,

Storage ) SEC SEC _| IEC Main | Visible Sub-
Storage ) Protein Turbi
Time Mono- | HMW . peak (%) | particles | visible
cond. (mg/mL) dity
(months) mer (%) | (%) particles
Initial 26.4 99.6 0.4 5.5 71.5 Pass Pass
2-8°C 1 26.7 99.7 0.3 6.2 [n/a Pass Pass
2 26.5 99.5 0.5 54 |73.0 Pass Pass
3 26.4 99.5 0.5 6.3 70.9 Pass Pass




were partly closed with rubber stoppers suitable for
the use in lyophilization processes and transferred to

w0 b@ogsoseng chanmber of the | yophilizer.
| yophi lisation method known in the art

be within the scope of the ii¥vention.
| yophilisation process used for this study included

Any
is inte

For exanpl e,

nded to

PCT/EP2008/067293

t he

t helocool i ng 26f5 t he |[$%4 mul atoicon f r@ r pard t errpelPaxsure Pass
to gnnrol\ 5 /nra rnnli”t“ fn!!onnr{ b ||\,\,1_ na—at
-400¢ (Free é‘éi") at 9’%;Sran'po g rat e of 769500 JLPFﬁ%n t o| Pass
5C T m n. The[d/arst doysng Sfioep calp.X ak/pl ace dPag Pass
r anpd te of 0.3 to 0. 50C/ mn fr m - 400C {t o - 300
andihen holM2at - 3¥BE for|0f |emst 500 ﬁours atass ass
25°C chaber preggare oflo@pproxp.e/> T . B0 Mrarr. A |$gEoNd [Pass
drying stepl can take place at a ranping rate of 0.1 top
0.30C / i n|26r%om - 390C to [FFC anh-hol P8 25C |Pass at |Pass
| ea hourg @t a ()‘gmprmer 0BT ESSIH.& Ofs54apout 9¢,40 80 pass
mlforr (the applied drV|nq schedul e is| provided in
Tablle 1). HuNeb<CD2930f or M2t i offs3 whjX¥mW wer e |Bassed |Pass
40°C usi 139 thed 19 e 7¥Uplll 'O'deti Pt GSSeS WL & Pass
found to have convenlently qui ck| recopstitution tines
of ébout 2- 3/m nut e=%66AII Ilylophi 1.&ed gakes inPafis |Pass
had Al ract Arial wwnt Ar + Nfl Aannyr v, al
-80 CO 1‘9{0 1. 09 )2'3;1 det e=?9rr%5 ned b\buKar St?:l scﬂewf’ rrethgas g| Pass

n/a: nbtymahréd sed vials were stored at di fferent
eratures for di

Pass: f{r%&

ticle§S
par 1(:teo 1

P

lpseniaally fres ofie:

ferent
q RR4cC

ise

intervals o
B Q008 Rkt ea?é%lw%/fwt@lﬁén max 600

|/e/0%té{lqérurre of water for injection (WFl) prior
anal ysi's by UV spectrophot onetry,

2)

determ nation of the reconstitution tinme, 3) analysis
by Size Excl usion Chromat ography (SEC) 4) by Ion

Formlﬁ

P01YSQIbatff IS@ Hobdt i on.

Knoaf;

e

A A

B2

R

an

B¥ idnllz'l@Ace@te,(i

e particles an
Si ze excl usi on chromat ogr aphy (SEC)

S

n
Qﬂl{)ﬁ%bﬁ) g(lf/o w/v

was performed to detect soluble high nolecular weight

cuta

species _(aggregates) Hov i et " N
Storay dr éF‘if%%es PIpRgleGt $ S he goﬁrtzu ﬂljbp HEC M | Visiple | Sub
used @imeli tjabl e HPLQvionst riu Ui pppeak( %l |Pakhicles | visible
condjet ect or, ( dietmrg/milon vvavg n’n¢0 Bditsim) and a Zor bax )
G| 28 ]6? um (9. 4 TETAEY lent); the ngthod particles
InitiallS€d 200mvViSug um phgigphateg 70y as[7api te phgge: Pass
| on _Exchange Chr omat ogr aphy (I EQ) was| perforned to
2-8°Cdet éct chem2d deg?udat | or@ orodc?s glleeri ng Phss net |Pass
Alhar o~ ~F TV NATa n'%Ya) f Ar H t Ance had
Uil QC UI AV /.4 III |91 I Ul al III 11 IIUU
used a sui t%l%e HPLC i nst rt??rsent esazui ppé 7‘205°W| 5 %v Pass
detgctor (deuscti omowavel efgt h 2200 anc662280nn) @nsi a |Pass
—~Donex—ProPac WCX- 10 col unm (—4mmx-250mm)-—— 10
25°C sodi um phosﬂﬁ%\t e bifFer 061. 0 i P-HoadHY 10mM[E8%Hi um |Pass
phogphate Dbly/ier DF‘D%U + ©.7/5M Ng Ware useqpras Pass
mohi | e phases A and respectively wth a fllowrate
of |P. OnL/ ni @ahe U\ﬂ%%ectré@copy %or fétler mi naPr®n of | Pass
40°C e Proter N gpncent§as T o Was PeRc@ B3 P a V@LIam  [pass
Carv Bi o UV spectrophotoneter at| 280 nhm For tjhe
det @r i nat i jovia of t h@6.@urbi|dilty, Fd esl@ence wgdass Pass
macrraod o CTIL 4+ vt A+ vt + o ol N A LIANMY 21 NO AN
mTe .UI Cu 1 II I7IU \L U ul Ly L] 26?‘ 1 aa L'\ IpﬁstUUI'\I\I Pass
t urBi di metef” at room't enparst ur el " "Sanpl &s wer g

n/a: natnaalyzet! for subvi si bl e parti cles by using a H AC

Pass: fR o

co Phar

partu:lI % qui cg)tn

HuMab<CD20>,
det ermi ned Pass:

par
600

ticles,

t9§?sﬁ’@tl%l teqe@ ﬁ’é

iy

and for v

eST PSRN PRFf

18

i_.ble particles
Sl VYIdy /container, max 600

Jable 1 Freeze-drying Cycle Stability data
b<CD20> drug product fornul ations
accor ding to this invention Fornulation 15ng/ nL

20 nmM L- hi sti di ne,
free to essentially free of visible
cont ai ner,

max 6000 particles |

pH 6.
Om /

0, n/ d:

not

max




particles 25mm /cont ai ner

HuMab<CD20>,
woeaPelsysor bate 20, pH 6.0,

For mul ati on | Omg/ nL

20 mM L- hi sti di ne,

n/ d

240mM t r ehal ose,
not det er ni PEHEPH9%/067293

free to essentially free of visible particles,

6000 particles |

Omm / cont aidder

25mm /containerStability data of
Formilufidsb2on2 @ HuvgbgCordie! 2dnoMnideatte, Gn8mat swtidnrgldrole, 0.1% w/v

max

max 600 particles

l'yop

hilized

0. 02%

t i t| on Forrmul ation | Org/ nL HuMab<CD20>, 20 nmM
POIYS(EB% P Iﬁ:‘f@ 240nM trehal ose, 0.02% w/ v Pol ysor bat e
20, pH 6.0, n/d = not determ ned Pass: free to
essestdragd y| free of vémiblle gru t| cl es, IN@MAAQ0Visible | Sub-
Storaganti cl es || ®@mwbeincont ai ner|, nax SD(beparti cles |25mm .
cond cont dimer WL Mopoane OH%W ngh or Rﬂ?l‘_é( TodriParticles | visible
ei t horths)t e T 1 quil d.r (bggophi dopz e oY | i qui d particles
regonstituted from/lyophiliji ze forrrs wer e prepar ed:
Initia125rrg/ mL Hul\/bZ5<7CD20 >99 5) 0200()F50I oxdrier | 8%t m  w/|WPass20 m\ass
ct 1 Ay 2 Al N Nn- Ay YErnry/
o I_ I SU T Ul IIC, IIU L‘ LI L] d UDC |J V. U, Ul LJIIUI LILI
28°C ihb<cD205 20 01% %%?oxanéﬂ 88( t%‘* WY 20 myPas ass
L- h2sti di ne 24and 2497M tr eload ose 10 pH.%H. 0; diPass Pass
251 b<CD203 0. 1% Pol gya_n:%rl 88(t nr) WV 20 v
L-hPsti di ne,2%@nd 248 t r el ose |c7\|-]1'3. O or 2§mg/ r Pass
25°C AUVRD<CDZU>n/Y. U277 §9f ySoripat € S ZVM Vin/#U MM [pags Pass
L-histidine, and 24QvM tr ehal ose H6.0; ar
2 n/a 99.1 0.9 013 O 68.2 Pass Pass
3 n/a 99.1 0.9 13.2 [64.6 Pass Pass
40°C 1 n/a 96.9 1.2 26.8 |[54.0 Pass Pass
2 n/a 95.0 2.9 26.5 |46.1 Pass Pass
3 n/a 93.1 4.2 26.1 |n/a Pass Pass

n/a: not analyzed

Pass: free to essentially free of visible particles, max 6000 particles 210um /container, max 600

particles 225um /container

Formulation 30mg/mL HuMab<CD20>, 20mM L-histidine, 200mM trehalose, 0.01% w/v

Poloxamer188"™, pH 6.5,
Storage ) SEC SEC _| IEC Main | Visible Sub-
Storage ) Protein Turbi
Time Mono- | HMW . peak (%) | particles | visible
cond. (mg/mL) dity
(months) mer (%) | (%) particles

Initial 32.0 98.4 1.6 6.4 |61.0 Pass Pass
2-8°C 1 32.2 98.3 1.6 6.6 623 Pass Pass

3 32.9 98.1 1.7 5.7 |60.5 Pass Pass
25°C 1 32.2 98.1 1.8 6.2 160.9 Pass Pass

3 32.1 97.6 2.0 6.2 |56.5 Pass Pass
40°C 1 32.0 97.3 2.1 6.3 50.9 Pass Pass

3 32.3 89.9 3.0 7.2 |31.1 Pass Pass
-80°C 3 31.8 98.3 1.6 6.2 |61.0 Pass Pass
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25mg/ mL HUMab<CD20>, 0. 1% Pol ysorbate 80 w v, 20 nM
Acetate, and 240MM trehal ose, at pH 5.5; or 25ng/ L
woHasiER0>, 0. 1% Pol ysorbate 80 w v, 20 nM ARET/EPM)8/067293
and140mM Sodi um chl oride, at pH 5.5; or 30ng/nL
HuMab<CD20>, 0. 01% Pol oxanmerd®B8(tm w v, 20 mM
L- histidine, and 200hM trehal ose, at pH 6.5; Liquid
-20°Cand3 | yophi | j32ad dr ug8.pr odudte f or reud at j60rs for |Pass Pass

Nnan

enteral

adm-nist

rnflnn

\I\ﬂr ﬂ

anar

d-as fol

|l ows-

Pass: fpgedf; &?Sﬁ’ﬂ‘il%b( E5F OF ViU <cPaF o7l Al TS G910 Patti ool A G FRNter, max 600

partldHyl' ut1 ons O%IM\%

(e.g. 20 nmM histidine buffer at pH appr ox.

re prepared by honopgeni zati on of
uMab<CD20> i n the production buffer
6.0

cont ai ni ng 240mM trehal ose and 0. 02% (w v)
For mul ati ons of HuMab<CD20> can

Pol oxaner| 88(tm) .

al so be prepared by diafiltrating solutions of approx.

10-

40

ng/ M HuMab<CD20> in the

Stabilizp dativioh lyop hiized h MAbeIC20 >liug pprdsct fogm@ijatiops

tangential flow filtration (TFF) to increase the
Formﬁﬁ@éﬁbﬁnéﬂﬁcﬁﬂk/{ gkt%oébﬁ)ﬁ%h& Eﬁﬁﬁduﬁ’é 9
centration and to exchange b
Poloxmmﬁ&aﬁmw can al so be prepared by adj ustl ng the

pr otein concentration to the desired concentration by

production buffer (e.g.

ﬂ}l rehalose,OO % w/v
atl ons O

UII IUII VVII.II UUIIt IUI YA RLL

StoraBl Ot :5; FH8MNd| g et OMi c?@ #sq B bE R W%"'%&d glﬁlfﬁllc Sub-
I gsoffiael form or al MthaUHMW as so| peak B4 f|gairatles | visible

COHvaas dded t dmgtmly or nul atijons, as| ditst pck sol utfion as )

requim s Al | £ or mjlr%?rl(éﬂs V\@/P)e sterije filterled particles
Initiall TTOUgh 022 s fit§gess ang @seplgxat fgf 2t Tquaped Tt T g5

sterile glass vials and cllosed wth rubber stappers
2-8°Candl al ucri n@>aps. |These fldrhml afi-dns|6ddr e st CtPe@ at Pass

AL f oarant ¢+ nnar at tir o £~ AL £ f A nt arvsal H

and” renoved Tor analysis atmt he télctnepm nts indlpc%éast ed [ %
25°C i n|the indi @sdual p2s.agrapny Foraxul ata2ens wer|@ass Pass

ahal yzed ’_I_) hy LN spectrophotonet ry. ’)\ h\/ Size

Exgfusi on Q tog?%%hy (éF_lC), 36}1,f of%0% si bl & Pa¥d Pass
40°C Subyisible paraticlesgo4) DY.il on Ehalkge Pass Pass

chnomat agraphy (1 EC) and 5) by turbidity of t

soll8tion. PR8Parat i|¥hd of I[yephi | 53%d f5<9r9rrul at i Bﬁ%". Pass
_SOOCSUI 5u| ons of 53CD203 od\gT e prgpare Tl ST e Pg&guvc Pass

forn liquid fornulations. Al [ formil ations werg sterilege
—20°Cfi l|Bered thr2<5ulgh O %29nm fiillx er s Ghd aﬁ@eﬁptl cal|lPygss Pass
Pass (g FypeRh Bl QLo { oIS IO PBHIO0 Pel B G ortger, max 600

particlds$ 824 in | 36Rhd,i zati on processes and




transferred to the drying chanber of the Iyophilizer

Any lyophilisation nmethod known in the art
w0 200008084t hi n t he scope of the invention.

the Iyophilisation process used for this study
i ncl uded the cooling of the-4lernul ation fromroom

tenperature to approx 5C (pre-cooling) foll owed by

a

is intended
For BXERP10€$/067293

Formfitagien 2hgganL HA00D (HPHez 0 mMdt-hiatidiaei4AgM atkalofe, 0.02% w/v
Polysoe}Bat%tSO ERCIZI ré”O

-4OOC to -300C and then hold at

nto 5¢

m n.

ranping rate of 0.3 to 0.50C/ mn from

-300C for at

east 50

The first drying step can take

hou

Storage s
f

50

abo

con

I Stdagd
econd dr

0. 1img f
(fn%ntﬁg)
ut 50 to

chanber
y iPmegent ¢

 (pity!

pregsur

;&H)can t

hquyse 4
(the

e SHC a
ake pl
 HABYWC

t @@ph
applie

ppr ox|
aberbat

P

d dry

IHG M £in8

a ranE
al

pressure
ng scheog

O vigiple r
ng rate
ggrgt:les
of

ule is

Sub-
visible

particles

Initialpr g

vi ded in

dri od
Ur1Tcu

99.6 HuME

19<CD20

ilnnnll

ﬁﬂor

M2l3at i ong

Pagsi ch

Pass

\WWorlio
VVCT

pro

cesses W

desert
oundf

o ha

\Qear

T

renat i An
/Dall UTl

aI} avvat er

E8%t ent

Pass

2-8°Cof

Kar il

appr oxi n
|- Fische

‘~I

J99.50 1.
Tha |

@%)as

v ophi

et er

cod

mdreed by

/1al ¢ warla
W/

Pass

ct ore

Pass
a|

at

élfferen

%Jr es

Lol

fq%re

-9 nt er v

2RS of

ass

25°C t1mg. The

h the re

MO

seq]7f orn

b vol umel of

wlatio

632 We

ater f

I‘rﬁa recons
i n| ect

Pudsut ed

Laon

Pass

W t
(WA

@) prior

Sspect i v
1~

Vo 1)

1%%?ysis

W
Ob’iy UV

Xbec

tquphoton

BEPSy, 2

Pass

ana
lLon

3ySi s Dy
exchang

ohZ€ B

e _chro

69 &§iSi on
t ograph

oGhro
v (L EC

F.9gr
4)

aggnsy (bi:L
det erm

Past) DY
ation o

Pass

40°C sub

Vi si bl e

Tdvd vi si|B-e

par

0kl es

5a41d'

5Y-%y tur

BRsi ty

o/

Pass

of
was

zlle sotu
per f or

ﬂ/é)ll DI
ed to dé

g& eXCl
ptect so

l@;e' on
| ubl e

T on
hi gh

igograph
nol ecul ar

PasSEC)
wei ght

Pass

spe

éies (ag

gﬂ@gates

99.and |

@W'WDI

g€l a

ﬂﬂmeight

Pass

Pass

n/a: ng'fyaqlé é(
use

)

r UUULL S

suitabl e HPLC i nstrunment equi pped with a W

g l.II

I or 1t

d.l.IU

1S, IIIU I

L‘,l. IIUU

Pass: fikette etsontidllydiee of visiblaymredl e ahdx 6080 parcles 2d0@int/b@ttaiaer, max 600

Zor bax GF 250 colum (

part1cl-pg1><6’§,|m
200mM sodi um phosphate pH 7.0 or 250nM pot assi um
chl oride in 200TM pot assi um phosphate pH 7.0 as nobile

pha

Se.

WKL (7. 8x300nm) ;

to detect chem cal
net charge of HuMab<CD20> in the fornul ati ons.
met hod used a suitable HPLC instrunent equipped with a
(detection wavel ength 220 and 280nn) and a

U

Di onex ProPac WCX-10 colum ( 4mm x 250nm) .

det ect or

9.4 x 250 nmm Agilent) or a
t he met hod used either

degradati on products altering the

The

10nM

sodi um phosphate buffer pH 6.0 in H2Gand 10OnM sodi um
phosphate buffer pH 6.0 + 0.75M NaCl were used as

nobi | e phases A and B

of

. O/ m

n.

respectively, with a flowrate
The UV spectroscopy for determ nation of

the protein concentration was performed on a Varian
Cary Bio or a Perkin El ner
nm For the determ nation of the turbidity,
opal escence was neasured in FTU (turbidity units)

usi ng a HACH 2100AN turbi di neter at

| on Exchange Chromat ography (1 EC) was perforned

UV spectrophotoneter at 280

r

oom

tenperature. Sanpl es were anal yzed for subvisible
particles by using a H AC Royco PharmaSpec (HRLD-150),

and for visible particles by using a Seidenader V90-T
i nspection instrument.

Vis

Cycle Stability data of

ual

Table 1 Freeze-drying
l'iquid HuMab<CD20> dr ug

product fornul ations Fornul ati on 25ng/ nL HuMab<CD20>,

20mM L- hi sti di ne,
Pol oxaner! 88 TM pH 6.0, Pass:

free of visible particles,
max 600

/co

nt ai ner,

max 6000 particles

2407M t r ehal ose,

02% W v

free to essentially

Omm
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particles 25mm /cont ai ner For nul ati on 25ng/ nL
HuMab<CD20>, 20nM L- hi sti di ne, 240rM trehal ose, 0.01%

waoeaPslsexaner| 88(tm, pH 6.0, n/a: not ana yzRCRPEBX08/067293

free to essentially free of visible particles, nmax
6000 particles | Owm/contai4er, max 600 particles
25mm / cont ai ner Fornul ati on 25ng/ nL HuMab<CD20>, 20mM
L- hi stidine, 240 trehal ose, 0.1% w v

Pol oxamer | 88(tm), pH 6.0,n/a: not analyzed Pass: free
to essentially free of visUdimsparticles, max 6000
particles | Om /contai ner, max 600 particles 25mm

/ cont ai ner Formul ati on 25ng/ nL HuMab<CD20>, 20mM
Acetate, 240rM trehal ose, 0.1% w v Pol ysorbate 80, pH
A.formulhgon eohpagigd:yzed Pass: free to essentially free

of. vi si bl rticles, .mx 00. ticles. | Om
7ttt TirR aPoRATh i oAy e D@t o0 antiBody,
/ eptidralliebdanmol ad absutA5ny/ df dtildvilrseiddaard Qi

Acetate, 14 sadi chl oride, 0.1% w v Pol ysorbate
gEPOULtga ,u%.nﬁﬂ#%ﬁﬂj%zed Pass: free to

estSepH ofhbout 4r5ae abbutvi.@i bl e particles, max 6000
particles | Omm /contai ner, max 600 particles 25mm

ont ai ner Formyl ati on. 3 HuMab<CD20>, 20nM
TR RS liion 2Cateinerte P CEah SOBYBee v
Pabquxane eb&&(1500mg/pi o aoyRas sati-OD® dneibeggsential |y

free of visible particles, max 6000. particles | Om
7 s oS 0 s 0B+ ¥ B 1SS! oA COM Hicher

Shtshit 1itd Ybslatiao aimMlof aphffed, zed huMAb< CD20> drug
product .fornul ati pns Fornul ati on 25ng/ nm. HuMab<CD20>,
20 T Of PRt it i tREDOYAHM t r ehal ose, 0. 02% w/ v

Pol oxanmer| 88 TM Pass: free to essentially free of

vh@f&h@lmi@htak@dramg t6@X4irR Q@R 2PRhich ¢b@pribesOTM
/ cont ai ner, max 600 p?rtl cl es 25mm

7 el AP fRpbestt nf g bt 2 SR thpntaGiad9cebody: 20 v
Lopinsti idhRB8dind4O™M trehal ose, 0.02% w/ v Pol ysor bate
80, pH 6.0, n/a: not analyzed Pass: free to

o dimM gehajoser @ of visibie particles, max 6000
pa.0RdeGoBmotbatdo WaONt @i ner, nax 600 particles 25mm
/containerClainms 1. A formulation conprising: - about
1344 EMOH B0 g/ L of a type Il anti-CD20 anti body,
- optionally abqut 0.001 to about 1% w v of at | east
Shelamulaionaseordigdo clagpd o 21 Whish 49BEFIS00 nM of a
byidiN 0 to alidut 80 Rt/ AL ARRHe 140t CDBREbOdy, 0. 2. The
fornmul ati on according to claim1, which conprises: -
alfdl#to Rologamagyd8? W%0 ng/nL of a type Il anti-CD20

any e dvhistidiaddqug 0. 005 to about 0.05 % w v of at

| east one surfactant, and
- 240mM trehalose,

- ata pH of about 6.

The formulation according to claim 1 to 4, which is in a liquid form, in a lyophilized form

or in a liquid form reconstituted from a lyophilized form.

The formulation according to any one of claim 1 to 5, which can be administered by

intravenous (i.v.) or subcutaneous (s.c.) or any other parental administration.

The formulation according to any one of claims 1 to 6, which further comprises one or

more isotonicity agents in an amount of about 5 mM to about 350 mM.



10

15

20

25

30

35

10.

11.

12.

or

or

- about 1 to about 100 nM of a buffer, - at a pH of
about 4.5 to about 7.0. 3. The fornul ati on accordi ng

WO 20004080511 1 or 2, which conprises: - about 10 PCI/EP2908/067293

30 ng/nL of a type Il anti-CD20 anti body, - 20 niM
L- histidine, - 240 nMtrehat¥se, and - 0.02%
pol ysorbate 20 w v, - at a pH of about 6. 4. The

frf?éf fB‘Hn%HtBﬂ a@&%ﬁfng fn { 8ne°%fac'le{nn% 6% 72wn;ﬁé/1>4%‘¢n°[ﬂe isgtonicity agents are

%ﬂlﬁc ed(fm‘zo tlagngriobp dgnsisting Oﬁs%HP@ICbkmﬁ]é KNS@l)mmﬁassmnz ohlpfule, sugars
Edrﬁféﬁ&ﬂ%%igm@ose,agl'ﬁerm?ﬂmaEFd@ haliRembinatiBhs theRidfOf about

fornul ati on according to claim1 to 4, which
Tﬁe fdi'rr@leltioﬂ%ébrﬁﬁlr F ahflofe bYQ 1 it@ 8Cwlhick Mireer 'c@m@rlsees a sugar in

reconstlt ted froma Iyop ilized form 6.
qih%mPB?trﬁfrag]?Wo?r? %%@r%oﬁb 5¢0gmihy one of claimito 5,
fﬂ%@%%éiaagc%ggl@%;tg ta}%g gﬁeyg%cllehlgl}s rlgégg\gl?%pgl the ngars are selected from
ﬂﬂ:Fglrdil!f@&drﬁistlﬁ)gltreﬂal%sﬂkvﬁuiﬂﬁﬁdﬁ? 1a¢tb@ng1ac<§sendamg)sé analtge, galactose,

ne of clainms lto i C ri ri.ses, ,
% sGbin Bty adbitsat nea M AGufReR e Lo S )
gdipiibsanhik, dli@mididaciior nul ati on according to any one

of clains 1 to 7, wherein the isotonicity agents are
Thé ﬁxrmthtfon@mdrﬁmggo anlpon:@asfajlesm ngo o6, vdach fumheh t@npﬂm one or

gk s R Rs  eon SRR e POMB Rt dsAh 505 vte
a‘ﬂt&)xidmmwhﬁbrb@mcadgcﬁHMMgntme@matmafsemqfarn&mm dretad, Bhenol,
h, f th ' t of, about
R I St e T T e
b@lza]ﬂtynmmhhfndel polpahylletighyc®le, whgargculart PG S@@HBSSO&H@)O or 6000,

B Dbt b udh Ry BEA hfen P afium (550, polynyaric

gadladit g])yscerolfaﬂumtodgseanrﬁmt Balseacerad falm QSﬁartlglhlhlﬁﬂﬁlaﬁ‘h Aextate,

HI\%EN&%%&&O% raa C1E111cfll-?rl\]{§9,ftum nF%% @fgi’ g}%zqaaﬁ nuﬁ%r Igzh—;DTA.
PRE fo(l)rfnull:at% accc%]fdln§ eC Q dé ? K lal rt I"E(? h1, v%{gf)&h Tt C Iﬂ‘%e

nore 1 ng red om t group consi st I'ng - of
pﬁ*rag/mchuMacb@:IClmoaccept abl e: ant| OXI dant s, ascorbic

i tathion, preservatives, in parti cul ar,
%}?Cﬁgéﬁé{ Cﬁﬁtﬁénol benzyl al cohol , net hyl par aben,

ppmmmllparoabanl%o/WIvofh)mmmm, t hi nersal ,
Q%glkonlunchlorlde pol yet hyl engl ycol e, in
|cUI ar PEG 3000, 3350, 4000 or 6000, al bum ne,
Hurmnes Serum Al bumin (HSA), bovines serum al bum n

?1@%@?“% F[%Mag\égﬁjz%gal cohol, glycerol, ethanol,

tetate sal ts in part| cul ar sodi um
a.02Yqtodysortagn®swinthl ori de, cal ci unchl ori de,

EDTA, in particular Na-EDTA. 12. The
%Mlﬂﬁﬁ“%lggﬂ Q88 di ng to any one of clainms 1 to 11,
Moemed trehdloseonpri ses: 15ng/ nL HuMab<CD20>,
at pH 6.0;

25mg/mL HuMab<CD20>,
0.02% polysorbate 20 w/v,
20 mM L-histidine, and
240 mM trehalose,

at pH 6.0.
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13.

14.

20 mM L-hi stidine, optiona
surfactant, at pH 6.0; or

ly 0.001 to 1% wv of a

I
| Org/ mL HUMab<CD20>, 0. 02%

w@loyesesat e 20 w v, 20 nmM L- hi stidi ne, and 24BCTrEP2008/067293

trehal ose, at pH 6.0; or 25ng/ nL HuMab<CD20>, 0.02%
pol ysorbate 20 w v, 20 nM L-4i-stidi ne, and 240 nM
trehal ose, at pH 6.0.13. The fornul ati on according to
Ahy foomerlavfonakairdsglo anyl@ne odvrims i to 1 2,ivéherein d is in a lyophilized form
Iﬁﬁ/cggqt)}iilrii%gd formand conprises: | O/ L HuMab<CD20>,
O PO Yisorbate 20 wv, 20 mM L-histidine, and 240

M%ﬁﬁhﬁh%%«%fzoBH 6.0. 14. The fornul ati on accordi ng
to any clair

one of aifrs 1to 11, wherein it conprises:

0.8/ nolysprbebdo200D20>, 0. 02% Pol oxaner| 88(tm w v, 20 nM

et 1di 240nM trehal ose, at pH 6.0; or
%%%N?%Lﬂﬁm%ﬁ 0>, 0.01% Pol oxaner| 88(tn) w v, 20 mM
24(hindt trdihalese, and 24QOrM trehal ose, at pH 6.0; or

%SIE%@L HuMab<CD20>, 0. 1% Pol oxaner! 88(tm wv, 20 nmM
-hi stidi ne, and 24071M t r ehal ose,

The formulation according to any one of claims 1 to 11, wherein it comprises:

25mg/mL HuMab<CD20>,
0.02% Poloxamer188™ w/v,
20 mM L-histidine, and
240mM trehalose,

at pH 6.0;

or

25mg/mL HuMab<CD20>,
0.01% Poloxamer188™ w/v,
20 mM L-histidine, and
240mM trehalose,

at pH 6.0;

or

25mg/mL HuMab<CD20>,
0.1% Poloxamer188™ w/v,
20 mM L-histidine, and
240mM trehalose,

at pH 6.0;

or

25mg/mL HuMab<CD20>,
0.02% Polysorbate 80 w/v,
20 mM L-histidine, and
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15.

16.

17.

at pH 6.0; or 25ng/nL HuMab<CD20>, 0.02% Pol ysor bate
80 wv, 20 nmM L-histidine, and240rM trehal ose, at pH

W@ 2@9/0805425ng/ . HuMab<CD20>, 0. 1% Pol ysor bat eP@UERZ008/067293
20 mM Acetate, and 240mM trehal ose, at pH 5.5; or
25ng/ L HuMab<CD20>, 0. 1% Petysorbate 80 w v, 20 nM
Acetate, and 140 Sodi um chl oride, at pH 5.5; or
30my¥ntehllosveb<CD20>, 0. 01% Pol oxaner| 88(tm w v, 20 niv

L-hig,tt iF?%rd,e, and 200nM trehal ose, at pH 6.5; 15. The
f or ntfat r'oh accor di ng to claim114, wherein it is in a

[iquid formand conprises: 25ng/ nL HuMab<CD20>, 0.02%
&ol oxaner!| 88(tm w v, 20 mM L-histidine, and 2400V
trehal ose, at pH 6.0; 16. Use of a fornulation

%M%Ma%< oQne of clainse 1 to 15 for the

preparation of a nedi canent useful for CD20-rel ated
0.1 el olyngritite 8 sds. 17. The use according to claim 16,

yhengian.d,he, i sease is selected fromthe group
consi sting of breast cancer, colorectal cancer,

MomNrtedhalosel | | ung cancer (NSCLC) and prostate
cancgtrpﬁ.g‘.& The i nvention as descri bed herei nabove.

or

25mg/mL HuMab<CD20>,

0.1% Polysorbate 80 w/v,

20 mM Acetate, and

140mM Sodium chloride,
at pH 5.5;

or

30mg/mL HuMab<CD20>,
0.01% Poloxamer188™ w/v,
20 mM L-histidine, and
200mM trehalose,

at pH 6.5;

The formulation according to claim 14, wherein it is in a liquid form and comprises:

25mg/mL HuMab<CD20>,
0.02% Poloxamer188™ w/v,
20 mM L-histidine, and
240mM trehalose,

at pH 6.0;

Use of a formulation according to any one of claims 1 to 15 for the preparation of a

medicament useful for CD20-related treating diseases.

The use according to claim 16, wherein the disease is selected from the group consisting of

breast cancer, colorectal cancer, non-small cell lung cancer (NSCLC) and prostate cancer.
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18. The invention as described hereinabove.



