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FI ELD OF THE | NVENTI ON 5 The present invention relates to nethods for. the
product i owoaB/opsabneri ¢ cytot oxi ¢ drug/carrier conjugat e®Cltuse3/13910
"conjugates”) with higher drug | oading and substantially reduced |ow
conjugate fraction (LCF). Particularly, the invention relates to anti-CD22
ant i body- nononeric calicheam cin conjugates. The invention also relates to

the conjugates of tOg LIEAMLRAIDERRARYBRIRRIEREONIUGATER of the 10

conj ugates, to phar COMpoSIt1ons conpri sing e conjugates, and
to uses of the conjugates. BACKGROUND OF THE | NVENTI ON 15 Drug conj ugates

devel opedrfgglg%ﬁ:stﬁgj”ﬁvgﬁ%wﬁcot herapy are target-specific cytotoxic
e inv

agents. T vesS coupling a therapeutic agent to a carrier
nol ecule with specificity for a defined target cell population. Antibodies

with high affipnity for. anti e, a ' [ i
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25 cheioi reonugatss] tigphamackutivahcomphsitions reomposingithe Beriv@es Andrigdis6hse
nodi fiers hat are _known to have regulatory functions such as | ynphoki nes,

growt h fac?fgrlles?orﬁlr'ﬁf‘tesconpl enent -activating cobra venom factor (CVF).
Radi oi mmunoconj ugat es consi st of radioactive isotopes, which may be used

At body e KeBELTR R i SYRNTISIFLY cofotox o drugs 30 1o tumor cails is
expected to not only augnment their anti-tunor efficacy, but also prevent
i e 1 w0 0o ks P BT it PRSHERSIR Ry 29t far AR
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affinity for antigens are a natural choice as targeting moieties. With theé availability of
high affinity monoclonal antibodies, the prospects of antibody-targeting therapeutics
20 have become promising. Toxic substances that have been conjugated to monoclonal
antibodies include toxins, low-molecular-weight cytotoxic drugs, biological response
modifiers, and radionuclides. Antibody-toxin conjugates are frequently termed
immunotoxins, whereas immunoconjugates consisting of ‘antibodies and low-
molecular-weight drugs such as methothrexate and Adriamycin are called
25  chemoimmunoconjugates. Immunomodulators contain biological response modifiers
that are known to have regulatory functions such as lymphokines, growth factors, and
complement-activating cobra venom factor (CVF). Radioimmunoconjugates consist
of radioactive isotopes, which may be used as therapeutics to kill cells by their
radiation or used for imaging. Antibody-mediated specific delivery of cytotoxic drugs
30 to tumor cells is expected to not only augment their anti-tumor efficacy, but also
prevent nontargeted uptake by normal tissues, thus increasing their therapeutic
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drug-anti body conjugates, wherein the antibody has specificity for
antigenic 5 determ nants on B-nmalignancies, |ynphoproliferative disorders
and chr orwo o3josfebmmmat ory di seases. The present inventi onParasos/edont es to
met hods for producing inmunoconjugates and to their therapeutic use(s). A
nunber of anti body-based therapeutics for treating a variety of diseases

i ncl udi ng cancer and rheumatoid arthritis have been approved for clinical

use or are 10_in clinical trials for. i ' i estidoac! udi ng
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20  hematopoietic malignancies like non-Hodgkin's lymphoma (NHL), which can be

produced easily and efficiently, and which can be used repeatedly without inducing

an immune response.
Immunoconjugates comprising a member of the potent family of antibacterial
and antitumor agents, known collectively as the calicheamicins or the LL-E33288
25  complex, (see U.S. Patent No. 4,970,198 (1990)), were developed for use in the
treatment of myelomas. The most potent of the calicheamicins is designated 4, which
is herein referenced simply as gamma. These compounds contain a methyltrisulfide
that can be reacted with appropriate thiols to form disulfides, at the same time
introducing a functional group such as a hydrazide or other functional group that is
30 useful in attaching a calicheamicin derivative to a carrier. (See U.S. Patent No.
5,053,394). The use of the monomeric calicheamicin derivative/carrier conjugates in
developing therapies for a wide variety of cancers has been limited both by the

availability of specific targeting agents (carriers) as well as the conjugation
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i ncreased. Since higher drug | oading increases the inherent potency of the
conjugate, it is desirable to have as nuch drug | oaded on the carrier as
i s consi swenB/ogdeeh retaining 5 the affinity of the carri ePCprusv®13910 The
presence of aggregated protein, which nmay be nonspecifically toxic and

i mrunogeni ¢, and therefore nust be renoved for therapeutic applications,
makes the scal e-up process for the production of these conjugates nore

difficult and decreases the yigld of.. u t
cal i cheani™&t dPGﬁ‘H@d"?“%He?ﬁE%ég? Ecir@lat'ﬁgo'?gft Fg?{r%ﬁl'( eeggg%?ﬁ%@f&?naéﬁun% %fe anount
of aggr eg@icecdiibidanian fderiveride itimat tis eordjOgatech fauthet Gaoier r(baic theatiug dasdinghé yi el d

of final purifi _honaneri c conj.ugat e I ; I

rel at ed. Ncﬁﬂ%‘i%ﬁ"“&e«g’"%p“{%@#ﬁ%Pgregégﬁgqggrﬂ%é%ﬁ 8%%?8?@? ?grﬁjﬁ%é_}%’l%adi ng
and the yielsbirable tb@ald aamueprioebatsd emlfhestarey aste comgigient vith retaningeact i ve
calicheam cin_derivative that .is-add | i i The

t endeney % afé?'{yo‘?fc}s‘? ea@'eﬁaroi%rﬁj J‘ggtpigs’etngg %ﬂ%ﬁ!@?%@?ﬁ"@ ’egﬁeﬁi%n&(%enj ugat es
15, to ageb Bcadlly tespand mhrhyngyenl] embthecfothenust be remoyasyfat theranestict i ons
are perforned wt he |inkers descri i P 96 and
1 S, Phat opolegtons, PACOHE iR RoRs Bh s maticion ShELe luosted b
entirety. gffcuthing deer@sesitheayige op trecpmdange Giie ameuntodwalichgemiciplogdetted ar e

in an aggregated form .and i,t i s quit i ffi i T es nade
by ¢ heae. onigs faepPEleis Lo i enRedhi, Bedlroubt o, dusf sl ¥ oA o8 To
carrigp prghjahatn reattiongane shenjitll evimal puiied tmdroattriagonigatethalt eail g/

i npossible to make except on a snall eI Sy A
critical REENYIAT ﬁﬂfé@@%' e EHBRE YRS m@%ﬁbﬁ%@ i Eg cyt 2%%%?%& @%ﬁsqr.égsuch as
the cal i Che:ifgC bits the fiekiasir therfinal whomat by radstindhtheaamount dftheigegdeat i on

and thereby allow. for. a Lah a. dr oadi ng.: sible with a reasonabl e
yield of ﬁ@&ﬁﬁewcw@eftﬁﬁ‘@‘(ﬁ%%é? Wéjeé%{ﬁjﬂ{ﬁeggoﬁL%%t'(%ﬁerteﬁg@? for preparing

nononeri ¢ cal i civeasmdzingy foi@ytotoxicidreg canjugates, espeiialy ealieheaimigly coaHgRBy/ vi el d
and decreased aggregation re  discl . ; , 374
And U6, paceHEoR S aspedialighBoieelt WBBE tud, B8 fluulh, SRNGHE atberenfids

Al t hough thigste prieeedssbednul. SeBaient Norg,8itya19%8 anddp&r Retepho. af 13001,

substantial l.y reduced aggr.egat e t i i tihat it

pr oduced w'ébﬁﬁedg%&f%%fa@gd}eg%i'%ﬁ‘%ﬁr??i‘g@efyr a I@@ﬁsﬁg%%%% E‘ﬁgi@%ﬁ%tﬁ%ﬁ Ar ea
% of a |Q§ngl.@@lébblmgﬂlmédl;] arecini am gdgGfgptedafmaent oh iz eHite tifficlf 1PoBYNTY of
unconj ugat ed. ant i body., The . t Loyt tuskS FR

i neffici erﬁonl}@@ttef)fﬂq ebyaw§%§@ﬁangg§ge§ g%so@ﬁrﬁg@ Cé%&rﬁét)}gpﬁrra? %_S'e{%cL;/s'ﬁot oxi C

drug. 2Jdot neynetsderqoopipt econjgates vathcaven chesieat loadingsadei visiuabyhiRjregaiPle 10 - 3 wo

03/ 092623 PCT/ US03/ 13910 f.0 he t =17
t ar get abi | e Sf(cetpﬁé)nl %tstmear" srfceaLelJI tqoﬁé&ﬁ}r?n%%%gdgrg cftica n@@@lqgemb#we

methods for conjugating cytotoxic drugs, such as the calicheamicins, to carriers that
minimize the amount of aggregation and thereby allow for as high a drug loading as
possible with a reasonable yield of product.

25 Previously, conjugation methods for preparing monomeric calicheamicin
derivative/carrier with higher drug loading/yield and decreased aggregation were
disclosed (see U.S. Patent No. 5,712,374 and U.S. Patent No. 5,714,586, incorporated
herein in their entirety). Although these processes resulted in conjugate preparations
with substantially reduced aggregate content, it was discovered later that it produced

30 conjugates containing undesirably high levels (45-65% HPLC Area %) of a low
conjugated fraction (LCF), a fraction consisting mostly of unconjugated antibody. The
presence of the LCF in the product is an inefficient use of the antibody, as it does not

contain the cytotoxic drug. It may also compete with the calicheamicin-carrier conjugate
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efficacy of the cytotoxic drug. Therefore, an inproved conjugation process
that would result in significantly |lower |levels of the LCF and have
accept ablwoloawed6s3 of aggregation, w thout significantly &crarsongothe
physi cal properties of the conjugate, is desirable. 5 SUWARY OF THE

| NVENTI ON The present invention relates to nethods for the production of
nmononeric cytotoxic drug derivative/carrier conjugates (the "conjugates")

wi th higher |oadin nd 0, subst ant i . '- t ction
(LeP). pat e paghpra e E D bn e PlgeleiBRUE FE 1h EQstR spadesaCl D0
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pr oduci NgwiinoUtBiyAIEANtY at@lrgcthe physidahprdpertiesofithe cenitdatecisogesiiahle.body
conjugate (CMC-544). 15 In one enbodi ment, the present invention discloses
an i oved conjugation process for the production of the conjugates that
resul ted guMgIARYfOETAEIMVENTONI evel s of the LCF (bel ow 10 percent)

wi thout any significant alteration of the physical or chem cal properties.
The invention al so discloses a further inprovenent to the conjugation
process whi ch magUréserit invedtiomnéiptea toi maihbis dott theerfadtdtion afrmenpmnerisvel s of

or evi ous| §VioefTis danatieieael ot Ut ARbibE D i o, R AN g™
| oadi ng. Thestaily werices o cofjegate dmetidn (LOFNPartioulaky ¢ha neentionalates
conr i sts @ e pEoTH P! MeporedE g en i FrEfvE s toiighep! Rffe el
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5 UL o S bl uRhS Pl b o froepgaet 1t es
deri vat i venonbRferie@ajictgattidn déritatiec-antCO22 antibedyt ¢anfugalen(@ie-Séfbodi nent , are
e e L1 bt Bl 6 G b IARE, R Bl 1
the prot eigieseets: thapridectiovne te mohjngatey thut oedutied inugigdieantiaiowss Ievelss. 5 -
of the LCF (below 10 percent) without any significant alteration of the physical or
chemical properties. The invention also discloses a further improvement to the
conjugation process which results in not only a significant reduction in the levels of
20 the LCF, but also results in a significant reduction in aggregation from previously
disclosed processes, and produces sulpstantially increased drug loading. The
conjugates of the present invention have the formula:
Pr(-X-W)m
wherein:
25 Pris a proteinaceous carrier,
X is a linker that comprises a product of any reactive group that can react with a
proteinaceous carrier,
W is a cytotoxic drug;
m is the average loading for a purified conjugation product such that the cytotoxic
30 drug constitutes 7 - 9% of the conjugate by weight; and
(-X-W)y, is a cytotoxic drug derivative.
The conjugates of the present invention, in one embodiment, are generated by

the method of the invention comprising the steps of: (1) adding the cytotoxic drug
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11% by wei ght of the proteinaceous carrier; (2) incubating the cytotoxic
drug derivative and a proteinaceous carrier in a non-nucleophilic,

pr ot ei n- cdppavddsbe, buffered solution having a pH in a raegashy/anabout 7
to 9 to produce a nononeric 5 cytotoxic drug/carrier conjugate, wherein the
solution further conprises (a) an organic cosolvent, and (b) an additive
conprising at |east one C6-Cl8 carboxylic acid or its salt, and wherein

the incubation is conducted at a tenperat J: r t4, 80C to
about 35C78riyptive BetNERIOIGNACEAE ?%{H'f;ﬁn(ﬁ@er{aw&hga(%go@&'qgr N %ﬂvg@}éﬁ (g) 42'% hour s;
and (3) sy eg iiiglither eienjprgainaceuusdoaredr; i (2) siheybatiay the evtepieriit@gr aphi c

10 separation process to separate the.nmononerj of oxi €. d j vative/
pr ot ei nac@lyativea@fe? RIBIHNATEL'ES SREh M 9 @gﬁfdﬁgleﬁéhﬁ %eéﬂro géﬁrg{é&g?&?i % 10 % by

wei ght o; buffYd LGN Hé\Hﬁ% arg Wi d hangeviroroapagat dd fa prodiema MAOPIERE] ow 10
percent from unconjugate r ot ei naceous, carrier, |G

deri vati veyiotaNa aygr éﬁreﬁo'ﬁ‘&?&ﬁ’u ﬁ?rggi hs ﬁoadt@hefugt}sq%'gz:ctg ?‘n'gﬁ Se%h | r?\r/]enti on,
the prot ebRARRYUSORER bRd (§)fant ARlitverotpasiagiat leastbre Ced-f cahveligasdp

consi sting of hornones, growth factors, antibodi ' : nts,
anti body @f it &alt, %’ﬁ’dwf‘ﬁr@ﬂ? Rﬁe'ﬁﬁlfk?ag'ﬁrﬂ I'syb%'?&u@hezds%!aﬁ%rg%h}g%g%ﬁég e%

count er pagbsut J0PC 99 abeaTECIBN, petibé op timearnging dom alauti1érmingteario 2t i body .

| ferred 20 enbodiment, the antibody is sel
Conci S GO GBS ek PRI PR FIEae 1 o0dy O R R

i
ant i begy, sgodiuiBNi Brededit idbOshparate Stteg| monaaiia  aytbiokiodydrug Reivativelgment

d F(ab)2 f t. | t her . di. t, t i i i
o el i AL S TGS R g RIS ot Ao |

enbodi menfytofokR BkU%réinaeditlanb\iv- E8Matatt iftactign i(5CE) GBRwW dhapereentafiembody,

and conprisSes a lLight chain variable region 5/ 44 oS , and a
heavy chaiuﬁc%‘i‘gaé?f?eprfawaﬁﬁo‘@ £R 7 C(@%é?‘i [9%%) %%’g‘“‘{eh E%’ndoﬁgg}r\éggﬂ erred
enbodi mentconjg?@eg_umani zed anti-CD22 antibody is a CDR-grafted anti body
conprising a light chain Vi ng a.sequence . riped isNO 28.

I n yet!5anot her hoBE &ASPEH cgﬁﬁ%ﬂ%’ﬁﬂmn,’ %Peng qiﬂﬁr%th“:’lofggé:taglrﬁr{bf'%%d@n%é?%‘ody is a
CDR- gr af t ag|cafil faste)a §RNPrdodkisghgohieampnesarwtiafactags, cantibeies @atisedy fort h
' SEQ l[f)ralg\;l%e?w?s', a:\nStib\cla\g)y Or%{rr%gsz,egr?d Fi?%é %%Q\%{I&e?ﬂglgr enzymatically engineered

counterparts.
In one embodiment, the proteinaceous carrier is an antibody. In a preferred

20 embodiment, the antibody is selected from a group consisting of a monoclonal
antibody, a chimeric antibody, a human antibody, a humanized antibody, a single
chain antibody, a Fab fragment and a F(ab)2 fragment.

In another embodiment, the humanized antibody is directed against the cell
surface antigen CD22.

25 In a preferred embodiment, the humanized anti-CD22 antibody is a CDR-
grafted antibody, and comprises a light chain variable region 5/44-gL1 (SEQ ID
NO:19), and a heavy chain variable region 5/44-gH7 (SEQ ID NO:27). '

In another preferred embodiment, the humanized anti-CD22 antibody is a
CDR-grafted antibody comprising a light chain having a sequence set forth in SEQ 1D

30 NO:28.

In yet another preferred embodiment, the humanized anti-CD22 antibody is a
CDR-grafted antibody comprising a heavy chain having a sequence set forth in SEQ

ID NO:30.



I n anot her preferred enbodi ment, the hunmani zed anti-CD22 antibody is a
CDR-grafted anti body conprising a |ight chain having a sequence set forth
i n SEQ | DVON@09%3 and a heavy chai n havi ng a sequence set PCOMUISK3/13GEQ | D
NO 30. In another enbodinment, the humani zed anti-CD22 anti body is a
CDR-grafted 5 antibody that is a variant antibody obtained by an affinity
mat uration protocol and has increased specificity for human CD22. In

anot her aspect, the e‘é:yto qulj’;g'%éu‘g?“lé{s‘ﬁqhé QLHER eatgqtféggﬂ%%&{yl % a
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i s gamma cal i cledRPYE eam cin derivative. In yet
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net hyl but anoyl razj de an a

50 hycr ol pHIN BolymagonaR ol /20 AL i bR 106 BRREANR dahribRy T2t om

the cog U?l%ﬁé?n syHtheRls, btétdinﬁgltafnityemlm@/kmmas target cells. In a preferred

embodi nent of this as e, hydrol vza henox
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but anoi ¢ acid [MOBEt§ € inventlon, octanoic
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during the conjugatio rocess to decreas ga d wase drug
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i nvention dalfagtatlﬁyéuﬁdtﬁmsbueralasierlmsmmnayibwn@é%)ar ation process. In one

enbodi nent, the chro ra sepatat i C S PTANES ate the
monondPi ¢ drug™ed i RIE q”i‘? Eﬂﬁ"%@ @o&h% 93[&8{'(2 @?gegegg étﬂ]g?nc}%% R
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enbod nentacettyhgearr(frrr]u[:\%rqa hedmi rb'dgrlvsa?\péar ation process used to

In yet another aspect, the cytotoxic drug is functionalized with 3-mercapto-3-
methyl butanoyl hydrazide and conjugated to a proteinaceous carrier via a
20  hydrolyzable linker that is capable of releasing the cytotoxic drug from the conjugate
after binding and entry into target cells.
In a preferred embodiment of this aspect, the hydrolyzable linker is 4-(4-
acetylphenoxy) butanoic acid (AcBut).
in yet another aspect of the invention, octanoic acid or its salt, or decanoic
25 acid or its salt is used as an additive during the conjugation process to decrease
aggregation and increase drug loading.
In yet another aspect of the invention, the conjugates of the invention are
purified by a chromatographic separation process.
In one embodiment, the chromatographic separation process used to

30 separate the monomeric drug derivative-carrier conjugate is size exclusion

chromatography (SEC).



separate the nononeric drug derivative-carrier conjugate is HPLC, FPLC or
Sephacryl S-200 chromatography. In a preferred enbodi nent, the

chr omat ogwephiog26gepar ati on process used to 5 separate thecwarsosrevic drug
derivative-carrier conjugate i s hydrophobic interaction chromatography
(HHC). In a particularly preferred enbodinent, HHCis carried out using
Phenyl Sepharose 6 Fast Fl ow chronmat ographi c nedium Butyl Sepharose 4

Fast Fl ow chromat ogr aphi ¢ nedi tyl 0 S

chr omat ogr aphi'é 2 %ﬁruﬁ?"g%m?ﬁgﬁ}‘?%%B?gg%&ﬂ%ﬁg%ai%ﬁ‘g%’g %/:Vu?r%%it%m

Macr o- Pr e oiRiid Vthe HhonbfeRe détug derivdtice-catfiee peanju@atey lis HiR-GrediPké o n a nore
particul arly preferre% enbodi prent, HICis carried out using Butyl

Sephar oseSePhesyl SEOGFENPRIREEEY -aphi ¢ medium I n anot her aspect, the

i nvention is dinr£ptedshrddembosiMene the claptatapcamhicl seppraitey proeasswsedder i er
conj ugat e produced by the nethqod. of the .iny {.Q0. fi ion 1D
enbodienteparate ie MESREELC df%g%rwh\f%%r&'ea?ﬁﬁ%aig‘ hitrd ib%h'g{ae_r%&g'f’ﬂ and the
carrier ysflaiograthya®iChadya phnicalady ieefeped fepnasimentb HEE riesearriedheltant i body

is selected froma grou consi,sti ng, of npcl ant i imeric
ant i body, Using, RRaRY| SRPB 6 Eastﬁ%l%%h&o‘mﬁaﬁf%?ﬁ%dﬁ?ﬁ%ms PEBFS’Q%‘%%?%&_Sm i body,
a Fab fragggrﬁo\@@qro@qdﬂ@ab}acfm@gjm,rmctyQSebhar@sermrFesipFéIDWiQbmfaﬁltpgfaﬁhléferred
aspect, a humani_zed anti body djrected agains ) i gen
CD22 is udedium,nlayReedhk r'@éﬁ*ﬁ,c fﬂ@anﬁaaDﬁfczé‘SE@ﬁ}’i“ﬁ%ﬁ%“ b clig-nf:s a

CDR- g§@f t pRdiuANtdroNRkro-RRP EBUPl i SIEs neediirghtin chainarey partisblady ryglesieds/ 44- glL1
(SEQ ID NO 19), and _a heavy chai.n vari abl i - NCG 27) .
25 In ano?'ﬁépd'm?ﬁbd'lll%ﬁlc,a”leﬁé’”ﬂH?fﬁ%i fé’(ﬁggﬁﬁ?{og%é?&asﬁf?i@o%ﬁTééggghg-grafted
anti body gRARM.Sing a light chain having a sequence set forth in SEQ ID NO

28. In a preferred enbodi nent, .the hunaniz t] - | Hsi@ CDR-
grafted anti body 2BeheF ?§ﬁ"°rr}3 é\"eHEWOQH%idHeﬁgeﬁﬁgd gqggéﬁﬁgﬁc t%gg(%/c P@r‘qt h in
SEQ I D  Ngbri3fve/38rieR canjogdte prauebe by eble emdtioati oftine, inveméomunenpreédrednt i - CD22

equonts SBROHBITH of AIesEEPTe IR A oA eags Sl A v

set forthykgy 9ER 4ritbdy. 30. -7 WO 03/092623 PCT/US03/ 13910 In still

anot her embodi Tﬁrgnbtﬁepeprg%épr%giezrﬁgo wﬂteni\t: %zanﬂ5'6&3})%d¥elle§tea fidiR a group
consisting of a monoclonal antibody, a chimeric antibody, a human antibody, a
humanized antibody, a single chain antibody, a Fab fragment and a F(ab)2 fragment.

20 In a more particularly preferred aspect, a humanized antibody directed against the

cell surface antigen CD22 is used.
In one embodiment, the humanized anti-CD22 antibody is a CDR-grafted

antibody, and comprises a light chain variable region 5/44-gL1 (SEQ ID NO:19), and
a heavy chain variable region 5/44-gH7 (SEQ 1D NO:27). |
25 In another embodiment, the humanized anti-CD22 antibody is a CDR-grafted
antibody comprising a light chain having a sequence set forth in SEQ ID NO: 28.
in a preferred embodiment, the humanized anti-CD22 antibody is a CDR-
grafted antibody comprising a heavy chain having a sequence set forth in SEQ ID
NO: 30.
30 In another preferred embodiment, the humanized anti-CD22 antibody is a
CDR-grafted antibody comprising a light chain having a sequence set forth in SEQ 1D
NO: 28 and a heavy chain having a sequence set forth in SEQ ID NO: 30.



grafted anti body that is a variant anti body obtained by an affinity

mat uration protocol which has increased specificity for human CD22. In a
pr ef er r edwerboghonent , the calicheam cin is gamma cal i chea®CEIUSOPI3IING 5
acetyl gamma calicheam cin. In one enbodinent, the calicheamcin derivative
is functionalized with 3- nercapto-3-nethyl butanoyl hydrazide. In another
enbodi nent, the linker used to conjugate the drug to the carrier is a

hydrol yzabl e linker that is capahle of releasing i g from
the 10 conj ugatilAm erb@ﬂ%‘?‘ﬁﬁ”ﬁnﬁ"%h?@%?ﬁ?@% egr[g%t gﬁcltrebp%jg)g I%néngr eferred
enbodi MenyafiddIentidtugitiedtyi alvarantiankiesdy sbtdingd by eetaflinitieraiusplion afadael c aci d

(AcBut) . "Anot her aspect of ft .efi nventi é's directed to a nononeric

cal i chean¥idiFhhagiincrapses $RPAIAY fEM AP 45dy conj ugat e havi ng the formul a,
Pr (- X- S-S W m j\Whgretbied Brbbaim@nt, an ical@h2amini isbgatyma xalicheamigiieoNy zabl e

| i nker that conprises a 15 product of any reactive group that can react
with &n aaﬁqtﬁ(gamma\/qq@h%@ralgﬁ cheamicin radical; mis the average | oading
for a purifiedi,Cond UGRbddnAem Gruchlicheamidmalerivaive isaunaienalinedi Witk chst i t ut es
4 - 10% of the conjugate by weight; and (-X-S-S-Wmis a calicheamcin
derivati v@eg@@ﬁ@rmﬁ%?uw@y‘;ﬁw@é%- of the invention. In one enbodi nent of
this aspect, tReagttdraasbodirferteinedinker dsedrto @ogjugate thedrugda dhesearfgr 6f a

nonocl onal anti body, a chineric antjbody . i ni zed
ant i body,aahﬁr‘ﬂwaé’)(%ﬂ‘&l‘?f i'Bo?ﬁP,aE’ ﬁgdé'fe?%{ﬁwﬁ‘? %@bg{?%z g%)afﬁor?ﬁamgrrent. I'n
a pr ei@r _rg&jl?émé)%iﬁgﬁBﬁqgigg%daéﬁtiybiﬂdyteirgtmllanﬂm acme@rr_aﬁta;m WQﬂia'tr?ehas
specificity for human ¢ and _conprises. a in wherein the

vari abl e h%ﬁﬁ??@%&'ﬁ'ﬁﬂ'%@'@'ac%ﬂg@%%u o gggxx%%gﬁof the sequences given
as H in Figurandfel ds5&6R 6QhdIGhiantiboris CDReldd, toas rnomerici galickeamicisEQ | D
NG 2) or H2'© (SEOQ |D__NO 13) or H2" (SEQ. : "o (8 NO: 16
for CDR- HQ‘?”‘@&'V%@W‘-’I@Q%‘? 1"5??{6883@ ‘io"@gﬁ:%el Baﬁ&&%’t%éﬁ%@l I—I??,r(()gﬁjé@r?pri se)s a
| i ght chaiyneMdier @i i hRantiGicabhtdodnndiis acbyqrolyzaiie HnkeDrhA LONMRGISEE & east
one of the sequences giyen as L1, in Figur l. . i -L1, as
L2 i n1Fi girasiugt pfspty rle%C‘N& gpup kﬂﬂ" éﬁ‘ﬁzf‘i@f\j"”@oa]”o%”ﬁggd’(_’?v :\T%) aéi}%ﬂ(ﬁﬁééa@a(ﬁsm | D
NO 6) for SRRiLa isl theaduetdrs lopdied eor adpwiiibd dionjgatiort hedbel suctipat ¥ i body

ot Teast  cRicReRman OB o 0By I SRIGEE PR, BS PREE I 1L D
NC 2 or SEQidHeaNRid deVative §eNEated /by A6 pDCRSTHHSD Bve o
In one embodiment of this aspect, the antibody is selected from a group
20 consisting of a monoclonal antibody, a chimeric antibody, a human antibody, a
humanized antibody, a single chain antibody, a Fab fragment and a F(ab)2 fragment.
In a preferred embodiment, the antibody is an anti-CD22 antibody that has
specificity for human CD22, and comprises a heavy chain wherein the variable
domain comprises a CDR having at least one of the sequences given as H1 in Figure
25 1 (SEQ ID NO:1) for CDR-H1, as H2 in Figure 1 (SEQ ID NO:2) or H2' (SEQ ID
NO:13) or H2” (SEQ ID NO:15) or H2"” (SEQ ID NO:16) for CDR-H2, or as H3 in
Figure 1 (SEQ ID NO:3) for CDR-H3, and comprises a light chain wherein the
variable domain comprises a CDR having at least one of the sequences given as L1
in Figure 1 (SEQ ID NO:4) for CDR-L1, as L2 in Figure 1 (SEQ ID NO:5) for CDR-L2,
30 oras L3 in Figure 1 (SEQ ID NO:6) for CDR-L3.
In another preferred embodiment, the anti-CD22 antibody comprises a heavy
chain wherein the variable domain comprises a CDR having at least one of the
sequences given in SEQ ID NO:1 for CDR-H1, SEQ ID NO:2 or SEQ ID NO:13 or

-8-



SEQ ID NGO 15 or SEQ ID NO 16 for CDR-H2, or SEQID NO 3 for CDR-H3, and a
|l i ght chain wherein the variable domain conprises a CDR having at | east one
of the swouwenews3 given in SEQ 1D NO 4 for CDR- L1, SEQ | DPRODUS0$/0391(CDR- L2,
or SEQID NOG6 for CDR-L3. 5 In yet another preferred enbodi nent, the
anti-CD22 anti body conprises SEQ ID NO 1 for COR-HlL, SEQ ID NO 2 or SEQ
ID NO 13 or SEQID NO 15 or SEQID NO 16 for CDR-H2, SEQ ID NO 3 for

CDR-H3, SEQ ID NQ 4 fo -1 1, SE 5 r - i NO 6
For. CoR. LB20 NRetcHer SEIBITATo PRE-Hortiny s 2 o ChoD it Bsas, 15
CDR- gr af t ght cASinaltdreiRRR2vaRiviceshiaiarudmpoisps B 2RR haviag kbisast ersnef the
conpri sing human accept r aun r i QR RN, dNEQGHRS. I n
anot her ePABENAEYVER &gﬁgéﬁgwﬁﬁpﬁmﬁﬁgﬁ&rhas ézhuan accept or
f ramewor ko efRlODR-€9i ons of the variabl e domain of the heavy chain of the
anti body are based on_a hupgan sub-grou cons iS0sEQNPr i se
non 1% human dBhG# qngmeaa(gggée[d %@%WSﬁs{hfarg'ééﬂgggn@)%ggﬁgﬁg% In[ggnot her
enbodi menfp N fortCIDRIN £ SEGIT NOo dyorfSEQ 2 N@:d Bor iSE65IDnHR: HuerepE@dRor
residues at positions 67 _a [N r r i ,

CDR- gr af t B fﬁérﬁ@'@ﬂ"%rﬁﬁ%gﬂy@g5%?ﬁgg'éga§|\£/§rlng?%@ggﬂaqﬁﬁn%fs%ggljl i ght
chai n conpg:5 T HERMNEMEY SEQEPIND:6 f&0CDRABewor k regi on based on a human
sub-group | consensus sequence and furthe 0 LS SRR or

resi dues at pod BR@HRSr embopimert, ﬁ?@?urﬁ%n'ﬁ da@b&?%%g{r@tdﬂg$a errbgldrl ment, the
CDR- gh &f t gfti-@moobashibobiyirant edonfimiaps iasesriablendombinneomptisingr humas iagerptelt
position 3. In yet another enbodi e t CDR-grafted anti body conprises a

: n e
|ight chaifamepTk,eggiongagd neginymas E’E%EE?E{ESEQ I D NO: 19) and a heavy chain
vari abl e regi ofy, Sdtrer Hribodbiat] PeNauRZhized mnt1GRA2e anthedy diageathumate

forth in Sceontes RnSwakaesl iy e Sl afhPuislieRpananoFuds o0
in SEQ | DN@bRf-ardBabéd yeh hanahhkeb-geadmdiansensustseq uEDR-andadomadisa AP body

conprises a light chain having th e C bW NO 28
and a1ﬁeaW”@ﬁaﬁ%‘oﬁéﬁﬁ'%Staﬁﬁos'goéﬁuﬁr?%egg?sgqoa?%ﬁﬁ%n{)tﬁé% b(Igbllil)lﬁglg ItH?%0. -9 WO
03/ 092623 HRMENISA3AiB9AP further comprises non-human donor residues at positions 67

and 69.
In one preferred embodiment, the CDR-grafted humanized antibody

comprises a variable domain of the light chain comprising a human acceptor

20 framework region based on a human sub-group | consensus sequence and further

comprising non-human donor residues at positions 2, 4, 37, 38, 45 and 60. In another

embodiment, the CDR-grafted antibody further comprises a non-human donor
residue at position 3.

In yet another embodiment, the CDR-grafted antibody comprises a light chain

25  variable region 5/44-gL1 (SEQ ID NO:19) and a heavy chain variable region 5/44-
gH7 (SEQ ID NO:27).

In another embodiment, the CDR-grafted antibody comprises a light chain
having the sequence as set forth in SEQ ID NO: 28 and a heavy chain having the
sequence as set forth in SEQ ID NO:30.

30 In yet another embodiment, the CDR-grafted antibody comprises a light chain
having the sequence as set forth in SEQ ID NO: 28 and a heavy chain having the
sequence as set forth in SEQ ID NO: 30.



I n one enbodi nent, the anti-CD22 CDR-grafted antibody is a variant anti body
obtained by an affinity maturation protocol and has increased specificity
for humarwo@®ag623 n anot her enbodi nent, the anti-CD22 ant iPo®dis03/$3980
chimeric antibody 5 conprising the sequences of the light and heavy chain
vari abl e domai ns of the nonoclonal antibody set forth in SEQID NGO 7 and
SEQ ID NO 8, respectively. In yet another enbodi nent, the anti-CD22

anti body conprises a hypri W r ; e
wherein the m @sqn%gergﬁcfmsﬁ’ gg%m\é&%gph(—%ﬁgé gﬂ'rbgg?%::%%ﬁ g different
sequence gRdink@ysarhaffiting ianatiorChiRtocbDaha has rzaredsed| seericityr iof épmag

enbodi nent, the cytotoxic drug derivative is either a gamma calicheam cin
or a N-ac@p??- gamma cal i cheami cin derivative. |In another aspect, the

invention is djy esb@er tembodimédtpdhé cantitGR2Draspiaodit iiora ehimefics aatrasly

| yophi lized conposition of a 0 jCc cyt 4G d ' IV, rrier
conj udat eCOMPrsiNg, ths é?ﬂ‘ée(f‘cﬁ?rt?ggﬂ?rgﬁﬁ apﬁehe%%gﬁhgml 3%81‘?%8?9@%“50%%% ti on of
the 15 NORRABEIbSal GYHISER)EeE folihug SEeY ID/HOL Vard QERI IBIN@8njesgestwelys prepared by
(a) dissolving the npnoneric. c Xl [ i i j ugat e
to a final conbeYRt3OHNEH embog@?%‘tt'?tbefnﬁrgggﬁg ?'ﬂ%gazg{)ﬁtﬁgl%e%a%gk%ﬁ glgﬁlg a
cryopr ot egfaRtnica® dneeCDRAdqaBnas wherbirb the vaissingueortipn of thesionginePRc

bul ki ng agent at a concentration of Q.5-1. 5% eht, electrolytes at a
concent r afS '6R1ag¢d By éﬂ\ﬁqr%“t@?i“q\ﬂcea?ngg?rﬂbsl?ﬁi@p%aa\({:\? itating agent at a 20

concepyration qf 5 QaARBRAY Phterisd smbetiment tief eytdtonc duyarteriativg 1e 6@ r at i on
of 5-50 nM such that the final tng of thel. 3 L\M&;iir%l'ler.vﬁtije 8-8.2, and water;
(b) di spe@8Mmy ¢aieneapigRer adY-aes rga\nHP%CefCa?s at a lenpérature of +5C to
+10C, (c) freez BAothBeasiRby thediveritionds Hireded iya neatpest fer theepreparaB®tot o - 50C;
(d) subjecting the frozen solution . to an _inpit| e ki ; at a
pri mary d@yﬁﬁg'epweg@ﬂﬁe@ BIMERFHY 85an?qep%%ématcyg’l(osxk;?ﬁézggi%%gg?éarbﬁfe at
-10C to - 48Kubse. 2th bopréRreausabodiment| éhe stefje dtophitjzacheompesiben ofitheed

product of step (d) to.a secqndary dryin 1 resswigy of 20
to 80715ni ERIRENEAE %Yt‘g%? Pr%geﬁﬁévﬁﬂf"?{?‘% )] gﬁ%@fﬂ?gé R'aeé)g@q O @ o 30 hours.
In one enhrpsliRBierit R§totnsuiug tdativativie/casieat donjughie toyeofital Icopegnti@ion Pf t he

oo oa © SRR Lo SO ol G SRR et .
al dari ¢ acje pyatslgres, pdyeisisesiikingriapentsal gacaceatrationodis)-5ilrys ibyoyaight,
oL SR RS By RS 5, 6 BBty R ot gt oo
gl UcomipC aindentRAibhidf @.005-@O05%B sy, waighhibufierinanagenylat & eangeeAficarRisT o, - 10
mM such that the final pH of the solution is 7.8-8.2, and water; (b) dispensing the
above solution into vials at a temperature of +5°C to +10°C; (c) freezing the solution
at a freezing temperature of -35°C to —50°C; (d) subjecting the frozen solution to an
initial freeze drying step at a primary drying pressure of 20 to 80 microns at a shelf
25  temperature at —10°C to —40°C for 24 to 78 hours; and (e) subjecting the freeze-
dried product of step (d) to a secondary drying step at a drying pressure of 20 to 80
microns at a shelf temperature of +10°C to + 35°C for 15 to 30 hours.
In one embodiment, the cryoprotectant used in the lyophilization of the
cytotoxic drug/carrier conjugate is selected from alditol, mannitol, sorbitol, inositol,
30 polyethylene glycol, aldonic acid, uronic acid, aldaric acid, aldoses, ketoses, amino
sugars, alditols, inositols, glyceraldehydes, arabinose, lyxose, pentose, ribose,
xylose, galactose, glucose, hexose, idose, mannose, talose, heptose, glucose,

fructose, gluconic acid, sorbitol, lactose, mannitol, methyl a-glucopyranoside,

10-



WO 03/ 092623 PCT/ US03/ 13910 nultose, isoascorbic acid, ascorbic acid

| act one, sorbose, glucaric acid, erythrose, threose, arabinose alloée

al trose, Wo0loe®e2623 dose, tal ose, erythrul ose, ribul ose, xyb[ﬂussiﬂwmsi cose
tagat ose, glucuronic acid, gluconic acid, glucaric acid, galacturonic ’
acid, mannuronic acid, glucosam ne, galactosam ne, sucrose, trehalose
neuram nic 5 acid, arabinans, fructans, fucans, gal actans, gal acturonéns
gl ucans, mannans, evan ’

_ xyl ans, | - fucoj I
ect i ne, PBAEtE: Reastubl S| SERTG A e gf R HaN 6, 3pKRasl ose.
g:lr Inglt gs ethrr]é&iét raBbinpEst alloaé,l, althisk| rgulosagddase, takee,aenifirulosen dPBIose N,
n, hyal uroni ¢ aci al ginic.aci.d, ¢ . St
gl Ucose, | raUbEs e prenardess SyueEdi g aRIC R IWErc BLE! Gflactgisficor
2%') g gir ?rg%tbaa,tenﬁahm@hic 28ldy gRiEosamiaa dggiacioseenipe, fauictosk, tréhalepep risieamiale
. e cryoprotectant is sucr , i j
concer® r a@fign a&b' 250, TRHFTRNST JHERNS) 99 ancg%gnt%gﬁcﬁek}%@?nsg) L@é%&%y?ﬁearqr%n%ul ki ng
g?em/ d?giglg?'ﬁ{} : ngg{[ah{lgfﬁb%m@hi Ic'gﬁ'_agéa{an, pg;a;acéenardﬂssesebe@tir@d pecim Beidsr an 40
_ , and is a,. en i 9% i .
I'n anot he?‘”\é‘i?é%d!ﬁ@H'la,r" t OQF@CtW?%egt'@sggﬁﬁ%%t hgéé%ggﬂ?ﬁtuzlgq’i gﬁmg’o\l’\ﬁlt ?gtn
i s sodi ugysfaker iketatin, Whbsdroitia, peressat, lyaluorioacidnalginid agid.oxanthalsawn, I n a

preferred enbodi nent, solubility-facilitati t ] i t

Vophi 1§ 2aidh Bees shucprer Briesry repipes B BES) SohetpRherdfedl 1"y o

;glr;gg?gg?ggwg%pgmg@m_am ylyceroRahyl ppnabesthréd. enbodi ment, the surfactant is

30, ich i resent t ac rat| f 10 i .

I n one enbodi n@h@,prgﬁgeggﬁbgﬁ‘n?ﬁt, ‘gsﬁ{y%g‘%&?@‘ |€%%ﬁ§?ﬁgvnrﬁ%l‘gé p\;\/%]%géh\g?lsght

gz)leﬁtepé a? c%bn@@rﬁtgeﬂighroﬁﬂ.l5ﬁmby)v‘/ve@h£)2 M It is preferable for the pH of the
ion to be 8.0 at the start of the 1 L | ;

sol ution cont ailmPAg ep‘h@dl Ett%(P%Iy'ﬁ@}'%Eﬂlémﬁ%gr%tedrégtgkﬁﬂ%g{eggfpzmgia{smpgnsed

:o Pte ?eVI aldsprﬁ%esg_ e sgIettadi Urem oDextfdD Ei0i or hydraxpethylsstareh d0, tad f§r 8keds. In a
rred enbodi nent solution in the vials is frozen at at t

of -43€, tcﬁﬁcqr}trd“i'%og%b%’te}?yo‘ﬁe'fg b subjected to an initial freeze dreglripﬁ;as?(rag

at a primary dr\dndehepleasmdnesrf theleladtmidasisandn e Wophiitation sapdipRtitir e of

secondar y SSRUIThG R WaiER s BRPRGR SecbbReBR P I.2 SN PP 2010 B
tenperature of |n2b@rdfereddmbodinent,-d soMBiligFaclabEs agert/iessed rugng the
lyophilization process. Preferably, this solubility-facilitating agent is a surfactant. Ina
20 particularly preferred embodiment, the surfactant is polysorbate 80, which is present

at a concentration of 0.01% by weight.

In one embodiment, the buffering agent used is tromethamine, which is
present at a concentration of 0.02 M. It is preferable for the pH of the solution to be
8.0 at the start of the lyophilization process. The solution containing the cytotoxic

25  drug/carrier conjugate is dispensed into vials at a temperature of +5°C prior to the
start of the process.

In a preferred embodiment, the solution in the vials is frozen at a temperature
of -45°C: the frozen solution is subjected to an initial freeze drying step at a primary
drying pressure of 60 microns and at a shelf temperature of —30°C for 60 hours; and

30 the freeze-dried product is subjected to a secondary drying step at a drying pressure

of 60 microns at a shelf temperature of +25°C for 24 hours.
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Anot her aspect of the invention is directed to a conposition conprising a
therapeutically effective dose of a nononeric cytotoxic drug

derivati we0matweiées conjugate prepared by a met hod of thePCmusns/1dm | n one
enbodi ment, the carrier in the nononeric cytotoxic drug 5
derivative/carrier conjugate is a proteinaceous carrier selected from

hor nones, growh factors, antibodies and anti body mmcs. In a preferred

enbodi nent, the protei nacepys carrier.is atibody, a
chineric anti Mberaaqﬂ?ﬁ‘aﬂpﬁm NP @r%ﬁgﬁu;{rﬁageg Qnt%!t%(qgéfmrlﬁﬁmg fgor eferred
enbodi menherdoBtidaMBsTieEae: aftistbotlya insortinerict eytowmyiei dig tdeevative/ceeier surf ace
antigen CD22. In a paréltﬁizcul arlﬁ g ef.err 'd enbodi nent of this aspect of the
i nvent i orgonjygate psPRreEly 2 MATPHS gf‘eH%\%e“ S€cificity for human CD22, and

conprises a hegvyorghadibodientei thd heardar i iabltiee dowabpmedomgytotaxis «dreBR havi ng
at | east one of the sequences. givep.as Hl i [ ( dnbkesl) for
CDR- HB, aderivatiyaicatiigi, £en4ogiede gd’rf%"k?éeﬁb’s &rg”ﬁé%ﬁ?%é% |f§ﬁﬁc§ 13) of H2"
(SEQ I D NQodi faeforég%"'g’tibdmw)am&iﬁ)nimms. CDR-H2, or as H3 in Figure 1
(SEQ ID NG 3) for - H3, a&g comprises.a |i : [ IoRodiBsaivari abl e
domai n conpr i sk arefgsedeb m&f‘%grt&edrﬁaeceﬁ?%ﬂggpgeagla%}ﬁ%{egog?ven as L1 in
Figure 1 éﬁ%@dtﬁé Nanddic hftibodPRa himaaantibdyrr Bihgoaeized apE@yl D NO. 5) f or
CDR-L2, or as L3 in Figure 1 (SEQ | D NO 6). f ﬁ}Qﬁi . NS {per
preferred embolfi Aengfer %ﬁnb@ﬂgﬁe'gnheb%marh esfjoéanthea ?gﬁ%c?%a g%ﬁer etlrpln t he
vari afl e g(gnairﬁcggngggs@gzz CDR having at | east one of the sequences given
in SEQIDNO1 for CDR-HL, SEO ID NO 2. or  SEQ. . tibl thNO: 15 or
SEQ ID NO 16 f bt acﬂaﬁﬂqlﬁf'yo’?reégédr B’%@%‘E’?”&P@BE—%@? Eti‘ﬁ_dtﬂ% 'M égi o™ ai n
wher ei n t hgyvapbasiBodPRBé Bpeatiqtyifee BumaCiiDARaend goatrises 8thagis chpint he
sequences 25 given in SEQ I D NO 4 for ?SBB P iHeWeobitds2, o
SEQ | D NOwberedt fhewﬂﬁh'g%(gm?'%?m%%ﬁsrﬁe @@P%%Aesgﬁﬁ%ﬁeﬁt *Ihe ant i - CD22
anti body gRBERr4sSAS iPEQuré B ($BQ IDAMOAPRHTPRER asDHRAN Figwe 'SERERDONG 13 or
SEQ ID NO'15 or SEQ_| D 16, for - H2 | D 3 B08oHS) f§EQ | D
NO 4 1or NSR2LA H%Séﬁ%'DN%} & 'T'%rp&%ie-'?i!g'éﬁd“g% I(%ERO.G Por ) &BRL3. In
a parti culogryzpeeheHEmh Egbedi (BEQ, 1D NO:JuivaGDReU3annd coppdsem@ liBbldy is a
CDR-grafted hunmani zed antj - 2 _anti bo CHERLLRE Sat Achdt BHe SNEHN
variabl e chain Wgsrel Hig 35 ’0@839%@’%8’3@ alingatde o
sequences given as L1 in Figure 1 (SEQ ID NO:4) for CDR-L1, as L2 in Figure 1
(SEQ ID NO:5) for CDR-L2, or as L3 in Figure 1 (SEQ ID NO:6) for CDR-L3.
20 In another preferred embodiment, anti-CD22 antibody has a heavy chain
wherein the variable domain comprises a CDR having at least one of the sequences
given in SEQ ID NO:1 for CDR-H1, SEQ ID NO:2 or SEQ ID NO:13-or SEQ ID
NO:15 or SEQ ID NO:16 for CDR-H2, or SEQ ID NO:3 for CDR-H3, and a light chain
wherein the variable domain comprises a CDR having at least one of the sequences
25 given in SEQ ID NO:4 for CDR-L1, SEQ ID NO:5 for CDR-L2, or SEQ ID NO:6 for
CDR-L3.
In yet another preferred embodiment, the anti-CD22 antibody comprises SEQ
ID NO:1 for CDR-H1, SEQ ID NO: 2 or SEQ ID NO:13 or SEQ ID NO:15 or SEQ ID
NO:16 for CDR-H2, SEQ ID NO:3 for CDR-H3, SEQ ID NO:4 for CDR-L1, SEQ ID
30 NO:5for CDR-L2, and SEQ ID NO:6 for CDR-L3.
In a particularly preferred embodiment, the humanized anti-CD22 antibody is

a CDR-grafted humanized anti-CD22 antibody and comprises a light chain variable
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region 5/44-gL1 (SEQ ID NG 19), and a heavy chain variable region 5/44-gH7
(SEQ 1D NO 27). In another particularly preferred enbodi nent, the

humani zeawanBiooGZ®R?2 anti body is a CDR-grafted anti body haerrigoypees ficity
for human CD22 and 5 conprises a light chain having a sequence set forth
in SEQID NO 28 and a heavy chain having a sequence set forth in SEQ ID
NG 30. In one enbodinent, the CDR-grafted anti body is a variant anti body

whi ch has increased i fijci for : ; tdHo ) S

obt ai ned rﬁg}'oaﬁ”ef‘r%%ﬁséﬁwcﬁb%g?ﬁ apﬁr%tqggg%%ﬁatﬁﬁq%%@%ﬁg%i rrg;rﬁ:-tdz t he
nonomner i gpaybeyexic drug is calicheamcin and is preferably selected from
gamma cal i cheam cin or N-acetyl caljch 1. Gi | 0 [ p2b he
conposi tion mey 65&[‘%%8@39”%8%%‘]%“‘”% §®§:°§'w%ﬂgl {hebirﬂgrg%ﬁ? egel ﬂﬁﬁt . Such a
bi oact i veyA@eay BN BBRegrajiedt antivodylr hayinga sgediigity ferc homasr CH22hhfone. 15
Yet anot her aspect

. of the invention i s d t f AdaRat i ng a
subj e V\qunFP%eﬁradIgl%f ghalg ihelé'”%ias%%ﬂéfSPg%gétJ@ﬁ Eﬁ %‘tégrllénlgét g@tg P}Ge) asubj th a
t her apeut iz havingh Eequdnee seoiseh of SEQIDAN®BOsi ti on of the invention. The
conposition may be dm.ni ster ubcut Moo I alhl
i avenous! y. INErHaERPE) 15 CORE TR APTa) 7, P PafRbapfich ke
t ransder nRklcksed lspasfdity Foeausby, Ch2a, ramathel anfibodypjs ebiaingd poar @E1t¥al | v,
i ntravaginally, subl i&gual ly or rectally. In a preferred enbodi nent, the
conposi t | BAUFIAHIORYent i on i s adninistered intravenously. In one
embodigrent,, thg, sreRaRicintsnt] theativhomstie cgtdtoxis drupusetalighdsiien angluist eri ng
froma proliferative disorder such as . tr.ed enbodi nent,
t he cancePrefaragly B@'(?qus fiog g%@ﬁgﬁﬁchﬁ?ﬁ%ﬁlggﬁla%@{ ?ﬂ%gﬁi@kﬁay be a | eukenia
or 25 | ynphong bhatensogairesst, ted kompositare eyt orjionalbDrontainnay @ddiianalher
enbodi ment, the cancer is a carcing r Qedrugn apeGr gof the
present i RPaRivEAIENS %@&@88‘?‘{"8 ageﬁlp%%gggf o(rl:ez'at |rrl1J§’ %bh%{ﬂ?:el el i ghancy
by adm ni gpeiddeg to a patient with such malignancy a therapeutically

Ceckire oo T e et SRR e S B flacns e ekl 30
mal i gnancygupjsctawit ¥ rﬂi&hi&_n‘ativepdisdmdeubﬁatlminiweringo@ghe ﬁ'ugjepyﬁﬁ]ﬁ;munpﬁuyone
resent | AUBSIbRofioTs CLaheatPeliR, o erERReh, e RN aE e R i s,
t hi ot epa, admirdstered subcutaneously, intraperitoneally, intravenously, intraarterially,
intramedullarly, intrathecally, transdermally, transcutaneously, intranasally, topically,
20 entereally, intravaginally, sublingually or rectally. In a preferred embodiment, the
composition of the invention is administered intravenously.
In one embodiment, the composition is administered to a human subject
suffering from a proliferative disorder such as cancer. In a preferred embodiment,
the cancer is a B-cell malignancy. The B-cell malignancy may be a leukemia or
25  lymphoma that express cell surface antigen CD22.
In yet another embodiment, the cancer is a carcinoma or a sarcoma.
Another aspect of the present invention is directed to a method of treating a
B-cell malignancy by administering to a patient with such malignancy a
therapeutically effective composition comprising a cytotoxic drug-anti-CD22-antibody
30 conjugate of the invention. In a preferred embodiment, the B-cell malignancy is a
lymphoma, particularly Non-Hodgkin's lymphoma.
In one embodiment, the cytotoxic drug used to prepare the conjugates of the

present invention is selected from the group consisting of calicheamicins, thiotepa,
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WD 03/ 092623 PCT/ US03/ 13910 taxanes, vincristine, daunorubicin,
doxor ubi ci n, epirubicin, actinomycin, authranycin, azaserines, bleonycins,
t amoxi f ernvoiodampasks ci n, dol astatins/auri statins, hem ast er IPCHE]S03/13910

mayt ansi noi ds, and esperamicins. In a preferred enbodi nent, the cytotoxic
drug is gamma calicheamcin or NN 5 acetyl calicheam cin. In another

enbodi nent, the treatnent conprises adm nistering the cytotoxic drug
conjugate of the inventioon with one or.popre.hioact] t ed from
ant i bodi e'®XaRRSoWINFIAEL g?gqorﬂ%?'%ﬁ%o,mbéyt’o%"lrel'é@?" ?ﬁ?’%nﬂ%?pmaﬁte@%gﬁﬁlt hi nes,

i nt er | eukfserihddt aidcmhyai®, tamoxifeyt ddavoticin,ddolgstatinsiaurigtating r egraipstedins,

enbodi nent, the hioactive agent is an antibody, and is directed against a
cel | surf BE¥2AMRPIgRANEESPEEELA 5N B-cel | nalignancies. In a further
preferred enbogi appéferrédempotintzntthdicytetoxieddragas sammeetalickeamigineordht i gens
expressed on B-cell malignancies is selected froma group consisting of
ant i - Cp19aciRlieeSHCAnd " ant i - CD33 anti bodi es. Such anti bodi es i ncl ude the
anti - CD20 ant i hpgiotherldmbbditnehiratie (rBatmentndivprisdsradmioistesing dhd sficlaxiet , t he

bi oactive agents are c¢ytokines or growh f £S . Lacl re not
linited t@&rug Fﬁf&lﬂqaé%pa?ﬁh‘% 'r(‘ﬁeﬂﬁ% ,"‘”t%\iffle @Sﬁ‘%@?ﬂ@ﬂ@%ﬂb@? %%fe‘ﬁbgﬁot her
enbodi MengntikiRACt gisvtRgEatSTsar RofmesrEenesytaltnks, nentidermoteses xpRiERS,
androgens, progestins, and corticosteroids. In yet another enbodi nent, the
bi oact i ve MeRaYKINSsINESrieaNsy 89‘?8“8%%'5@ ected from doxorubicin,

daunoggbi ci n, iiglapkdrbeédemaotiatenbitios bipadtive syt is anrantibrdihend ifedirected

epi rubi cin, carubicj I

se ompobi 5 RanEngipgiiectad
Y1 ar abi n@SANgeAUTUBITREE BRI L PRAEREL. BcreahMhATraoEs { o B futRerct 1

azaci ti di RRsfedl@Xkibbdindingehe 2htikpentibsttat epains aelsurfdca entiasap expieatsiche,
cladribine, decitabine, floxuridi fl L O&ing SFOHBEEO1d Mntikdthyci n,

t egaf ur, tqna%?'hmaﬁgnamﬁsdﬁféfeﬁ{,jedgf Iaaéjrlgﬁ"l,; %5‘3%‘8‘& at nftE cy’clnol'hosphan‘i de,
dacar bazi npq whibD3St bAtbodiesicr Bath rentibadienxindtdentae BNEGRAZE; antibody,

nmechl or et ham_ ne, Ig_r ednj sone, procarbazine nethotrexate, flurouracils,

et opodPde, MR (RIKER G- anal ogs, and mitonycin. 30 In a preferred

embodi ment, t han tBAehaperivbdiaidny, teé biztieeagantpots eytefinas ot srewtcipeierdxi c
ot 6 combi AR TOHEGRT GlR BP0 Eotk e e 2 B N e o,
wher ei n t hgsp.conbi nati on of cytotoxic agents is selected from CHOPP
(eyel Ophosphamlgeénother embodiment, bioactive agents are hormones and include
20 estrogens, androgens, progestins, and corticosteroids.

In yet another embodiment, the bioactive agent is a cytotoxic drug selected
from doxorubicin, daunorubicin, idarubicin, aclarubicin, zorubicin, mitoxantrone,
epirubicin, carubicin, nogalamycin, menogaril, pitarubicin, valrubicin, cytarabine,
gemcitabine, trifluridine, ancitabine, enocitabine, azacitidine, doxifluridine,

25  pentostatin, broxuridine, capecitabine, cladribine, decitabine, floxuridine, fludarabine,
gougerotin, puromycin, tegafur, tiazofurin, adriamycin, cisplatin, carboplatin,
cyclophosphamide, dacarbazine, vinblastine, vincristine, mitoxantrone, bleomycin,
mechlorethamine, prednisone, procarbazine methotrexate, flurouracils, etoposide,
taxol, taxol analogs, and mitomycin.

30 In a preferred embodiment, the therapeutically effective composition of the
cytotoxic drug-anti-CD22-antibody conjugate is administered together with one or
more combinations of cytotoxic agents as a part of a treatment regimen, wherein the

combination of cytotoxic agents is selected from: CHOPP (cyclophosphamide,
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-14 WD 03/092623 PCT/ US03/ 13910 doxorubicin, vincristine, prednisone, and
procar bazi ne); CHOP (cycl ophospham de, doxorubicin, vincristine, and

pr edni sorneP;0308082% cycl ophospham de, vincristine, and pred@ardasng)391CAP- BOP
(cycl ophospham de, doxorubicin, procarbazine, bleonycin, vincristine, and
predni sone); m BACOD (net hotrexate, bleonycin, doxorubicin, 5

cycl ophospham de, vincristine, dexanethasone, and | eucovorin); ProMACE- MOPP

d t hot t b plasi
| Eicovor | aeordhsim i RaiR RSy Ran 10! et Bl ERA e RO gRARAE: ey
Pr ONACEa%x?Fi@\Am (M RRORS Carel pngéﬂhisohé)em(cydlopb@%amldﬂ vmswhégsg%g ge
et oposi de eucovorin a apl ne C |
P PBBQF?y cyilepla(gﬁ(ﬂhala s:)% J)I{}Blcﬂlnglrgée{?ﬁéilﬁé Id?&)m CI\AA‘

(et hot re&fﬁfj@'soﬂﬁivx I ncristine, prednl sone,
bl eonyci nyjn@fend egﬁevefeldﬁbsonm -BAG®Dh({roethbiaeiate, b{nonwplnstqqu@rubmrédm sone,

and procarbazi ne) rianycin/ 0XQL U i i stine,
and ddcar exsanhesehagtise vip H?’o ﬁ Y %bﬁlls Clogéﬁﬂnb% n/f\cs;%nl\g@’bla d

procar baz{d?@am@nEeHb%ﬁétF@(aw t dox8RMici, acybloawﬁnhahﬂdﬁcwtgmwm |ell#$0é‘©rr'|'im| n, and
vi nbl astine); MOPP_ (rmechl oet hani

15 vipcri e)P
procar baz meelloatharsineat IngiSHpe: hpfﬁavBO”? F\ OP C%?gn o?ﬁ%‘%?%%ﬁ%@qﬁym n,
vi nbi ast i medmedmnmaw)do@mw cy(cldphospiwhud@ | etoposit, dsusayerin,
procarbazine, and prednisone);

| MVP- ot and
ot oposi devytalbive. (HReRYHD g e d@h’{‘?é%hot%eth t@%{aénd&%tﬁ%)b@%gl de) :
DHAP {éiexey@%ﬁmgermndél g)fhdﬂ@ﬁ@ C)zstealhlsbné]eble@mycml, smdatlemr)ovovﬂs pe
(etoposi de, net hyl predi so| one, gh dé)se cyta R&)I LI=Tals S pl a)\B(yb

CEPP( B) ('E%WQ%*Pﬁﬁﬁﬁam d@cr'%t{n&pom PEENISSNGC ar %a2| ngj predz%ezone

bl eonyci n)(adr@ﬁlyan/c(o&@mb&ﬁn neblemnlyananlvmbraetme:yt anchbidaearbaziapli p\/‘@ﬁ’ﬁ? i sone) ;
and CVP-1  (cycl ophosp Vi n rlstln I ferred
enbodi rrent(meﬁm‘éeﬂt‘?f@ﬁnﬁpé{lﬁ‘f:f'ﬁtéﬂel )Pr%‘ﬁ’%o@?l gﬁpé‘s}%wna%?@tﬁg ‘”'tz'gA?sf ot oxi C
dr ug- ant i 5PRAnamddxeEbicHeNjblatyein, samjnvmblasstmeéd MPPBr (mechigathamine,

adm ni stration of one more of the_ aboy mbi of t ola@xipc drugs.
In afdt he/icpstdeer r é’ée‘ﬁﬁ%‘&r meRld ¢ HEC ‘faﬁ%r é’ﬁe ut i é(}%trhémgf f evc\:"?r?lve conposi tion

of the C)(&&Hémycﬁ]/dij’x@gjm@ﬁ]tl blebRgeiant mbbldytn”@onj angat éa¢a§b%?dﬂﬁ)n| ShMPEd

subsequent to tration of one_Qr PR Ve gmbnatl ons
of cytot o%P@O@F‘\%‘g” a¥'n 'a et ProGabAZIney (rgg(gt en EOR% r#enﬁ/ Another RSpect of

the i nventj&Rotiekath, r & %@b;ﬁo@d&) BB d(neethyeat ifasfanigs: evsthoisexats, B
compri sing adm ol StSrABY b 2aeBat RN hidMadBeEibifdl! shd ERBRIMNESMAP
20 (etoposide, methylpredisolone, high-dose cytarabine, and cisplatin); CEPP(B)
(cyclophosphamide, etoposide, procarbazine, prednisone, and bleomycin); CAMP
(lomustine,  mitoxantrone, cytarabine, - and  prednisone); and CVP-1
(cyclophosphamide, vincristine, and prednisone).
In a preferred embodiment, the therapeutically effective composition of the
25  cytotoxic drug-anti-CD22-antibody conjugate is administered prior to the
administration of one or more of the above combinations of cytotoxic drugs. In
another preferred embodiment, the therapeutically effective composition of the
cytotoxic drug-anti-CD22-antibody conjugate is administered subsequent to the
administration of one or more of the above combinations of cytotoxic drugs as a part
30 of atreatment regimen.
Another aspect of the invention is directed to a method of treating aggressive

lymphomas comprising administering to a patient in need of said treatment a
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-15 WD 03/ 092623 PCT/ US03/ 13910 therapeutically effective conposition of a
nmononeri c calicheam cin derivative-anti- CD22-anti body conjugate together
wi th one woD 0a922hi oacti ve agents. Yet another aspect of P&/ UsSOEsM
invention is directed to the use of the conposition of the invention in
treating a subject with a proliferative disorder such as 5 cancer. In
particular, the cancer is a B-cell malignancy that expresses CD22 antigen

on the cell surface. In particular, th -cel. i Ygd el Mgl a
| eukem a tb?raaeu"lcy"%ﬁgﬁ‘ét!"%l PR R Y off Er%%oﬁ%tnhe@gﬁ%ﬁaﬁsdéﬁactg}fcﬁorra or a

| eukeni a. chih-aRbRYReMjuBBRtogetheheittagreudrinnaelbjoastiyeageni® dose of the
conposition is admnistere bcut anepus| v.. i nt i Lk of th

i ntravenous! y, Y§tnanoihett @?Reéf?lof/ghe fﬁesieﬂfﬁ‘z'ﬁ%t"c?uri Fa??éyﬁ&? E??g?#ééé{ﬁfl y?

t r ansder ngddhdositioh 3 e linaaetmsh Yreaiing a anisatiwith,a prfecativeydisordaiiseprap] y,
intravaginally, sublingually or .rectally.. ad , the

t her affeut FageT- yn Bﬁ'ft'ét“??’\me GRET &t aﬁﬁ%ell %ﬂgbﬁ% eﬁ%ﬁ%ﬁré%ﬁposi t j'gﬁggf t he

i nvent i ongj $he2E8 BiNsdRN eth patitaus e B-gell rAnigraecy i pidwr ofeukedis efvantion is
directed to the use of a npnonerjic 15 cal i L C| hyativel/ anti - CD22
anti body ewhegat & gpe ?W@gg'mggrjil!ﬂe F?WSBF%O"@?@@@%E’E% I'Tq%ret Yég treatment of a
subj ect with aBpseldmiBairnanaacesipelticatly Nifactiedddsenokthel goppRHIHRN Fn one

enbodi ment, the mononeric calicheam cin derivat ] i - Lipody
conj ugat eaginisiRredr cSRFIANRGUSHY i ohrage el o idté%wmt%’%g%?@%pg

bi oacg ve;parRESHargQintmtRRale ikpdiermntly, tanscitaoeasiy teagently. tapicaliy| ect ed
froma group consistin of anptibodi es owt h factors, hornones,

cyt oki nes entgrRAlY. HBF A9 ]'yféﬂﬁFWﬂ%g%?”eFtﬁ' rl eukins, interferons, and
cytotoxic drugg, 4 Nprefepieal entedinesrhodhereherapehiically osffedtive desentof i thean

anti body directed against_ a cell.surface L on B-cell

nal i gnancipB%r!n?’é’@H‘PPaégO'HH‘??'t-'C@ﬂg%‘e mﬁgntg)ﬁﬁ a%@%g%ﬁ%@ﬁ%@% anti bodies. In
a preferred enbgdingenispetther ams iinGbaéh ianlirebtedyto ther Lsen@fn@INPMAMEEanTV) | n
anot her enbodi nent, the bipactj agents | e | ierflb@¥eM

fact o8 sgakehgamicit Q?T'%Wﬁpﬁnﬁ'%ﬁ- i’%&’o‘tlliﬂg,o H@%@ gﬁ%%%bgﬁgt IﬁC)-geCn:SF or

hor mones, |s¥ih @4k trBstmede of St subjeh svitham Braetj enalignpnelyesst As Nogridpdgkin's

corticosteroids. 30 In another odj bt |QAct i hiilch®
cyt ot oxi ¢ 'mﬂ@”?ellﬁﬁrﬁdemg%qﬁneﬁggg? %’lmgﬁ? T'ngﬁ%%raﬁﬁ?ﬁidﬁﬁvggg{éuﬁi cin,

acl ar ubi Cigatibgyr ubhjogate of thex préseandvestion diasiministeset WHiNCPRE ogaleanyci n,

menogaril, pitarubicin, valrubicin, cytarabine, genctitabine,
bioactive agents.
20 In one embodiment, the bioactive agents are selected from a group consisting

of antibodies, growth factors, hormones, cytokines, anti-hormones, xanthines,

interleukins, interferons, and cytotoxic drugs.

In a preferred embodiment, the bioactive agent is an antibody directed

against a cell surface antigen expressed on B-cell malignancies, such as anti-CD19,
25 ant-CD20 and anti-CD33 antibodies. In a preferred embodiment, the anti-CD20
antibody is rituximab (Rituxan™).

In another embodiment, the bioactive agents include cytokines or growth
factors such as interleukin 2 (IL-2), TNF, CSF, GM-CSF and G-CSF or hormones,
which include estrogens, androgens, progestins, and corticosteroids.

30 In another embodiment, the bioactive agent is a cytotoxic drug selected from
doxorubicin, daunorubicin, idarubicin, aclarubicin, zorubicin, mitoxantrone, epirubicin,
carubicin, nogalamycin, menogaril, pitarubicin, valrubicin, cytarabine, gemcitabine,

trifluridine, ancitabine, enocitabine, azacitidine, doxifluridine, pentostatin, broxuridine,
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trifluridine, ancitabine, enocitabine, azacitidine, doxifluridine,
pentostatin, broxuridine, -16 WO 03/092623 PCT/US03/13910 capecit abi ne,
cl adri bi rwp odegacenbi ne, fl oxuridi ne, fludarabine, gouger oPCE/USPHIIMYCI N,
tegafur, tiazofurin, adrianycin, cisplatin, carboplatin, cyclophospham de,
dacar bazi ne, vinblastine, vincristine, mtoxantrone, bl eonycin,
nmechl or et ham ne, predni sone, procarbazine, nethotrexate, flurouracils,

et oposi de, taxol, taxol.angla s hi Sireberdfdin,

enbodi nentaree! 'Qeme‘??aég'glﬁ‘ﬁ ?8?'?%‘”& ﬁ%%[?ﬁ{/n?’ tggé%%glﬁ ®t #\tghg%rrmnbir?er in?%m

cal i cheanjegir, detibxeiurive/ adtiam@R2 aispiabiody cedripigiiat e GYSIORAPRPARBYE: ed
together with one or re conbinatio f ot 0xi gentsnGetnampy t of a
treat nentdaqaékiﬁzl?@n,v'ﬁ%t@ien Vc”?‘f’élsﬁ er‘rb'ﬁﬁ% In(t)r%ﬁ%,f tb%t tc;@x?r@ agents is sel ected
from CHORRJAISorE; yrdepbasi) andtbetrexdiex Burobiasiis, etopasis, taxohdaxoppelegsone, and
procar bazine); CHOP (cycl ophospham de, doxorubicin, vincristine, and

pr edni%on@)d MEPPYCcycl ophosphani de, vincristine, and predni sone): CAP-BOP
(cycl ophosphaninde; préfexet ubirotimept, otrer Haeriapeytioallecefestive dasgcef stPne, and
predni sone) ; m BACOL met hofrexat e, . i d L 6d Bgministered

cycl ophosPIRARTERC CR['GeAMEG} ,”\(th’e%QQ?,%g%%g}' %@#&ﬁoeowfnﬁ% ore

Pr oMACE- MBRtheb Wit ine dtenorerddnatiinatinad of cytotoxioraglhtsias, a ©9d 106 pHISERe de,

et oposi de, | eucovorin, nechl pet ham pe NCri.stdne, i d
pr ocar baz rW?“vWB%&I*&PQ@%\OPF%} 88 T ts?gér%&e]? ahé@thgg rséeiéeaatftgd,j %ﬁg%}i%g?ci n,

cycl opios pyashRsphakidn soslerubloir ainedstine, poadnisonbi akd pricetAzier, CARE
vincristine); MACOP-B (nethotrexate, ubi ci cy Jroifiympam

vi ncri sti fclope éﬂ}lﬂ%oneqoxﬁf@ﬂ)%ci nﬁggﬁéh‘%eucgc%ri %r; l{/[PIe}q g-gp
(mechl oet hg@iopRosphiaitdd, Stihtestine praad nprednieonain dCAR-BEH HavdlerapsPiaBYtse.

(adri amyci n/ doxor ubi ci n, hl eonycin, . Vi i - baz MOPP
(mechl oet RIXATHRICINY | RIFRIOATIAG eroga/mns()\ﬂrgglasﬁgé, %ﬁgcgﬁ‘%}g%?ﬁg gﬁ%??gti ng
with ABV (/agihbeewsé,n/ dekemybinci n,ddsbeibitinci n, cysiephosphanidest | nencristingmp
(mechl cet ham ne, vincristine, pr.ednj r r jghe rnating
Wt ABVDACRIPATEn, Bk Jrui B BRRSeE MOPE! REFARGHS] Cheifardidiey na
dacar bazi peXsruiainVeRti¢sHusphamidec eloposide Jeasvoria, mpefdesth@arndncrigipe.
predni sone); .1 W

eyt R, oSBT ACERIN, (O Sigopdelndt
(dexanet hapesabichi, gheldpisespbniite, Etapesidanduceydin, &yiaﬁahinﬁwxc&oﬁﬁ%i de,
(oveloone kel WGBS A B MBr i Uit PR
CAMP (homyssédrinoneni bleamptinorand dgucaveriineVIORRd (Resbieptgrdye, wopistine,
prednisone, and procarbazine); ABVD (adriamycin/doxorubicin, bleomycin,
vinblastine, and dacarbazine); MOPP (mechloethamine, vincristine, prednisone and
procarbazine) alternating with ABV (adriamycin/doxorubicin, bleomycin, and
vinblastine); MOPP (mechloethamine, vincristine, prednisone, and procarbazine)
25 alternating with ABVD (adriamycin/doxorubicin, bleomycin, vinblastine, and
dacarbazine); ChIVPP (chlorambucil, vinblastine, procarbazine, and prednisone);
IMVP-16 (ifosfamide, methotrexate, and etoposide); MIME (methyl-gag, ifosfamide,
methotrexate, and etoposide); DHAP (dexamethasone, high-dose cytaribine, and
cisplatin); ESHAP (etoposide, methylpredisolone, high-dose cytarabine, and
30 cisplatin); CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone, and
bleomycin); CAMP (lomustine, mitoxantrone, cytarabine, and prednisone); CVP-1
(cyclophosphamide, vincristine, and  prednisone), ESHOP (etoposide,

methylpredisolone, high-dose cytarabine, vincristine and cisplatin); EPOCH
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(cycl ophospham de, vincristine, and predni sone), ESHOP (et oposi de,

nmet hyl pr edi sol one, hi gh-dose cytarabine, vincristine and cisplatin); EPOCH
-17 WO 03w09262823CT/ US03/ 13910 (et oposi de, vincristine, pamdsdbxiviubi ci n
for 96 hours with bolus doses of cyclophospham de and oral prednisone),

| CE (i fosfam de, cycl ophospham de, and etoposide), CEPP(B)

(cycl ophospham de, etoposi de, procarbazine, prednisone, and bl eonycin),

CHOP- B. (cycl ophospham de, doxorubj ¢i [ ngki gLi e, pr S 5
bl eomyci n{EORSEISE: Be'(‘ﬁﬂ'/sé'f‘?)ph?ﬁ%h %18'1 g)lcmetf‘ék)o%“:§ dg{)urgr ?)N(I:th %ggjilsng?ggsng&d

bl eonyci ngyclophbEptHnbERNde pial lpbéctnisoné)r, |GEx (foataimiden, cyglopbespbamige, and

cycl ophospham de, redni sone). .l n re I e
NONOMET | ce"@BP?'g%eg%r}%l @%%’F{é\?ﬁ?? ?%/m édr‘laf ie?&%ﬁ@f ’ Eﬁo[c%g‘%é@ggg%?%g@ee Eitnlsa‘

adni ni st epREmpEINRrCHOPtHe(caclophtispharaitic odoxsirulicia, wincraiine, pPrednisenthiatdt i ons of
cytotoxic agents a rt of atr r.eql AN rred
embod renPEOTHENY ok aRBG eBPnGorbpF e oo, PRftart R Shd Bleohi/ein

cal i cheanbgd npROCEAt(epie/int | o CORXorbidi 0 jnadistirjeu g aydophospltAmide.s taded
subsequent to. the adm nistration of one or nore conbinations of cytotoxic

agents asPreSRISON8k a treatnent reginen. 15 In yet anot her preferred
embodi ment, t hen hermpretted aahbodireérte el mendoedc salicheamicin defative/anti-

calicheam cin derivative/anti- 2.anti n i N d
t oget her WR24 2HibgAY F’B‘E’JH%aatai'? 8%@%&@1&2@ ¥°aﬁ1%e+ g%ﬁ? %@e@rﬂ%ﬁﬁe%ﬁ B-cel |
mal i gReNCicembinatienHEftdyiiotic sgatsps a parigf etreatmentoe@mednbi nat i ons of

cytotoxic agents as part of a treatngenf redi ; Lh& ofigRect, the
invention is di? &?@ﬁPtp(SefFWéd &&3‘”@#‘% ﬁ’e{h&ﬁ%@?}yﬁ@a\%@g ean ci ,r?
deri vat i vedaatiericDeaichsdrhibindyervatijetard@Da2 artibogy eoringatens admivitered t he
manuf acture of a (cament for t I r Bl fofixfl dgeptdhsor der .
Such a mSHPEERYER toghﬁa @'rﬂitéag'op8P$?%8E%EP%§+T&E?®@#;C tive cﬂ\égorders
ei ther al @ag 0Pk tigatmentrbgin@ni on wi th ot her bioactive agents. 25 BRIEF
DESCRI PTI ON OF TH W NGS._Fi gur : jis i@gf'eqt-m@rg;%@f t he
CDRs dP nouse rJrBHgE‘F'bcfji i p%ﬁ{rfegc?ﬁ‘y°é7’f?2‘@('@%g$%@%% to _EIS). 30 Figure 2
shows t he rh¥nednd @aslmhe@micseqmmﬁm/aﬁti-ﬁﬁémargilbpdxcwamﬁget&rlﬁa%ﬂf@m(s\ﬂ[?d domai n
of mouse qgé]quéror\]/vaﬁlh %ﬂt Iar%argj&ayadﬁ‘écted against a cell surface antigen on B-cell
malignancies, and optionally comprising one or more combinations of cytotoxic

agents as part of a treatment regimen.
20 In another aspect, the invention is directed to the use of the monomeric

calicheamicin derivative/anti-CD22 antibody conjugate of the present invention in the
manufacture of a medicament for the treatment of a proliferative disorder. Such a
medicament can be used to treat B-cell proliferative disorders either alone or in
combination with other bioactive agents.

25
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the amino acid sequence of the CDRs of mouse monoclonal

antibody 5/44 (SEQ ID NOS:1 to 6).
30 Figure 2 shows the DNA and protein sequence of the light chain variable (Vi)

domain of mouse monoclonal antibody 5/44.
Figure 3 shows the complete sequence of the heavy chain variable domain

(Vy) of mouse monoclonal antibody 5/44.
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Figure 3 shows the conpl ete sequence of the heavy chain variable domain
(VH) of nouse nonocl onal anti body 5/44. -18 WD 03/092623 PCT/ US03/ 13910
Fi gure 4 wbowwozehe strategy for renoval of the gl ycosyl at ipor/Gsos/e39and
reactive lysine in CDR-H2. Figure 5 shows the graft design for the 5/44
i ght chain sequence. DPK-9 is the human germ|ine acceptor framework
sequence. Vertical lines indicate 5 differences between nouse and human

resi dues. Sequences upderl.ined, i ndi resl Whe een

retained in thE94ref tsp‘O %aéeqy f'{%ﬁ \%ng{hgﬁog*‘%nl cl ;ngghlégﬁvgrs ( not

shown fory g}Rg1r9a;DRqa|aft gL1 has 6 donor framework residues, gL2 has 7.

Figure 6 shows th r for t u DP7 is
pfﬁ 8 s%ugwagﬁ dgs 3¢ ¢ {Qﬂm@ﬂv Xheﬁﬁ@b{]he%%g BERS is

the 10 hunan MEWOr ence i nes
i ndi cate ghef frﬁfn%HIe@embI&{e\AmﬂemeUSfearﬁMOIhuquﬂ@ﬂ degical séisgre nibdisate

der | d_indicate d ft.
CoRe o8 o AHEICAPRPHrTaMoLea i BT e OCRRoSane oo Roer® &2 ¢

gH4 and gHndraesidBeshith haameaer ketaiesd duthe. graftaCDRs geSndipried My bﬁ@ve 4
donor franmework residues RMER1A.

Fi gure 8 §ﬂt9v3§dt'ﬁ“éerﬁgB°to?hC\‘/"é‘c Bgﬂmkﬁ\gﬁﬁqggr e oﬁf\@&%@\fpﬁgr Bi acore assay
resul ts ofrs Rgs ¢hi rrerl c 5/44 mutants. Figure 10 shows the oligonucl eotides

0 it 0 SR S A3 B S R e e

i nternedi ate vé& ure lasmd map o
i nt er ppdi alMaMesdrerlineCRecebid 4dtgiclyork sEqmrroe Yartichblirest ndicate @Wﬁﬂ?@otl de

cassettes used to nake further aft ur hows a
conpet i t i GRMWESEIPOURS FRERIPAY %Cﬁl/JeF&% %‘Sﬁz% %%g%}tlﬁ@%gg?s nd

grafted vahichhsve Eéegwaalihéd mstlm gnaﬁp@DRsl ale lsdloabdanltﬁbﬂfé@i |ttqlcbl?tt§§%ay

bet ween quoresce tl fLepiabt edafyari ants.
Fi gure 16 (RAGREWPHET Pfsﬁﬁ hg |na§ég%lu%wgg 0 toﬂg gSr af ted %eavy and

l'i ght Chall%AIPFs arfd GHT Ravie’4 'dsndi f&a’rwmﬂt fesiduepr esent ati on of an
antlbody | i cheam_ci ate. 30 Figure 18 is a graph
whi ch 18hows t h '%HFFJ&%WQ%E ﬁ"e Rgig"ﬁ\gﬁfﬁgof

Figure 8 shows the map of vector pMRR10.1.

Figure 9 shows the Biacore assay results of the chimeric 5/44 mutants.

Figure 10 shows the oligonucleotides for 5/44 gH1 and gL1 gene assemblies.

Figure11 shows the plasmid map of intermediate vector pCR2.1(544gH1).

20 Figure 12 shows the plasmid map of intermediate vector pCR2.1(544gL1).
Figure 13 shows the oligonucleotide cassettes used to make further grafts.

Figure 14 is a graph which shows a competition assay between fluorescently

labeled mouse 5/44 antibody and grafted variants.
Figure 15 is a graph which shows a competition assay between fluorescently

25 labeled mouse 5/44 antibody and grafted variants.
Figure 16 shows the full DNA and protein sequence of the grafted heavy and

light chains.
Figure 17 is a schematic representation of an antibody-NAc-gamma

calicheamicin DMH conjugate.
30 Figure 18 is a graph which shows the effect of CMC-544 on growth of

RAMOS B-cell lymphoma.
Figure 19 is a graph which shows the effect of CMC-544 on large B-cell

lymphomas in an in vivo xenograft model in nude mice.
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RAMOS B-cell |ynmphoma. Figure 19 is a graph which shows the effect of
CMC-544 on large B-cell |ynphonmas in an in vivo xenograft nodel in nude
m ce. -19W0030R60H2623 PCT/ US03/ 13910 Figure 20 is a grapeTMsoymsIconpares
the effects of CMC-544 nmade with the CMA-676 conjugation process and the
CMC- 544 conjugation process on the growh of RL |ynphoma. Figure 21 is a
graph which shows that rituximb (R tuxanTM-treated large RL 5 | ynphona

is susceptible_to -544 tregtnent . Fi e ' g L Ghensthews t he
effect of rituXp %7 85?&’1'?1”%}'% Or{‘%%reggli;ﬁ 8&%‘3&% gf g*\@;%%uqrg}gg%vc 544. Figure

23 is a gempbsmhisHugHionsrodess ehd tet CHIC-BMOcGugationtriadesaon HRBIAANTM) |
and CVA-676_on the survival of SCID mce with dissemnated early 10 RAMOS
B | ynphon®f.RIFYGWPN&™4 i s a graph whi ch shows the effect of CMC- 544

rituxi mab (R EigyanTMs a grphGMicrtstbwenthatitusiovabi (Riuxasf)Seatedriacee Rt h

di ssem nated | ate RA B, | h . El e 25 is a graph which shows the
ef f ectd of lYOwhoma4s syqqegj{iﬂﬁfé%ém%g{%r?ﬂ(}%ﬁ#w’, and CVA-676 on_the survival

of SCID nmice wrighrglps seai grapredhichtshowRAMOBITE:L| of rpindmab (Riwan®) 28 10§ a graph
whi ch shows the effect I\?é (ZXC 544, rituximab (R tuxanTM, and CVMA-676 on
the survi 94ptogic eBeFPfiN&-34t h di ssenminated late RAMOS B | ynphoma, 20

Figure 27 is apguaphawsch ghpwentitie sfohesc theofefienCob4AMCri44u xiitgmab
(RituxanTM, and CMNA-6 t he,surviyval | G i di jrpat ed
late RA {Lﬁang/MﬁpﬁBﬁézﬁlA—‘%gﬁr%’ g F%N%{algPﬁ%ﬁﬁhrﬁgﬁ]@ﬁ]o%Qt Igétgﬁte‘i%-rpﬁrmr
activipy phMdEsIghprbia. and without rituximab (R tuxanTM on RL

Non- Hodgki n' s Lynphona., 25 Figure .29 |.S P igh 0 t hexifdd t unor
activity of CI\/EYQ.*MQI g%ds ngnwﬁﬁh @W“%o%éfl%e?plﬁyn%ﬁ?n%ﬁﬁﬁl LED
DESCRI PTI @jEnTHE ahbMEMALENS 36 thtiesundvs| uab@l ofice hithprisspamipatedviaie i on
conprise a Cﬁtgt oxi c drug derivatized wth a linker that includes any

reactive INfPPRXR s with a protei naceous carrier o
Figure 25 is a graph which shows the effect of CMC-544, rituximab

15  (Rituxan™), and CMA-676 on the survival of SCID mice with disseminated late

RAMOS B lymphoma.
Figure 26 is a graph which shows the effect of CMC-544, rituximab

(Rituxan™), and CMA-676 on the survival of SCID mice with disseminated late
RAMOS B lymphoma.

20 Figure 27 is a graph which shows the effect of CMC-544, rituximab
(Rituxan™), and CMA-676 on the survival of SCID mice with disseminated late
RAMOS B lymphoma.

Figure 28 is a graph which shows the anti-tumor activity of CMC-544 with and
without rituximab (Rituxan™) on RL Non-Hodgkin's lymphoma.

25 Figure 29 is a graph which shows the antitumor activity of CMC-544 and
CHOP on RL Non-Hodgkin’s lymphoma.

DETAILED DESCRIPTION OF THE INVENTION
30 The conjugates of the present invention comprise a cytotoxic drug derivatized
with a linker that includes any reactive group that reacts with a proteinaceous carrier

to form a cytotoxic drug derivative-proteinaceous carrier conjugate. Specifically, the

conjugates of the present invention comprise a cytotoxic drug derivatized with a
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to forma cytotoxic drug derivative-protei naceous carrier conjugate.
Specifically, the conjugates of the present invention conprise a cytotoxic
drug deriwatosped2ni th a -20 WO 03/092623 PCT/ US03/ 13910 PiCirnises/139nat

i ncl udes any reactive group which reacts with an anti body used as a

prot ei naceous carrier to forma cytotoxic drug derivative-anti body
conjugate. Specifically, the antibody reacts against a cell surface

antigen on B-cell, | i gnanci es., ctj.hed OMVs i i rgcess for
maki g andkgiatyrriges SNEASDT? SOERE WS oREeCH) SnohioBRy e B R ants.
addi t i vesprotdishcepes| Edrflerr eacioiona cytotiixic cingg t dryivaliverantiopdy tSREIUGSHAr at i on
process results in the formation, of_a. ongyi ot pXh&n dsNopdeyi vat i ve/
ant i body €8 'ftﬁj‘QY’e e ¢ ﬂn@)o Vgﬁ?%ﬁtscaa "}S[eifgl%c{glg(n)ngu?é/néet héeh?ﬁg%nz. 6r“'lj'he nononeric
form as oppRseRmicies. t Desabet egived aorimptered girgerssi formakingn@ichpuiiying val ue,
and m nimzing the LCE and substanti ugj ' asults in
the utd|isuh gﬁ‘f‘”ﬂﬁat?%eTr?nTﬁ%%d@a@?Lg?rﬁ%%%Mﬁﬁ é%dgﬁvﬁ%@@t ﬂerggeré%t%al ly

meani ngf uboERUME! tdyatHer ewiemntthe gsepheatibSFpriocesa ceswliet innghenifermating ®foPe highly
conjugated fraction (HCF). 1 .CARR|E r ik t ents of
the pr eseﬁpnpﬁ\?éﬁpyt@#x&r @“Brdgf'@t%{ 93%831 gtc-éﬁﬁg%%o@sﬁégﬁn?%fg@/ ?g?ggtgi ng
agents. | pehed€E. aphe Aohbeerid frgedsi oppoagitt theaaggredatadiorme $as §ioplicantf act or s,

anti bodi es, antibody fragnents,. anfi i i iggal |y or
enzymat i cwqr%eé'ﬁﬁi"ﬁé@’ @8868'{1“?%%3&? ts?‘?ﬁ!:yh%'lr;ﬁe{gplg%?rg%wer%&elfdrﬁegda%e%tgoﬁguI arly
Of asq@ OFs¥dRsap reAarutiietisn . of The emtkeodyi ataringpeateyaloin @ dherapaticaly jt s

ability 20 to, recogni ze and bind tp a . t i d with
undesi r ed ”l%lnl@?ér{gaml% Weprseﬁfﬁqg’&ugﬁt p?/'air}mngfdr%a |egré mﬁxgﬁpﬁgs%ogltgﬁggr riers
that are apgLysablraction (HOF). present invention are disclosed in U S, Patent
No. 5,053,394, which is incorporated herein inits entirety. Preferred
carriers for use in the present invention are antibodies and anti body

m mcs. 2% AcarmiErsof non-inmmunogl obulin protein scaffolds have been used

for enerating, anti body, mmcs_th ; t i J PLAcO j t he
speci gﬁci ty of gré?ﬁ Cﬁﬁtqr%@&%ﬁ%ﬁcfé%@%l ?t:g ?oﬁre%%H y _ 8%?@4.%%4®E?rb‘)};xanpl e,
a " ni bogystemasddusl darriersharghtings agehtat ethciuded s caWaHOEISHBAI 39¢OPE has

domai - of TATHE: CCHAN SR BUBCN n b g e e e ©
7:9, 1994)gendtidatly poot ehaymiaticdllydesgibeereds icdurtsrrang, ciieialteruseiamed it esent
two hyper Vs?r{glu a?llyeorlago Srougggsgar];icyz\g”.l RO QY8 BBy Sledrige its ability
20 to recognize and bind to an antigen or receptor associated with undesired cells and
to be subsequently internalized. Examples of carriers that are applicable in the
present invention are disclosed in U.S. Patent No. 5,053,394, which is incorporated
herein in its entirety. Preferred carriers for use in the present invention are
antibodies and antibody mimics.

- 25 A number of non-immunoglobulin protein scaffolds have been used for
generating antibody mimics that bind to antigenic epitopes with the specificity of an
antibody (PCT publication No. WO 00/34784). For example, a “minibody” scaffold,
which is related to the immunoglobulin fold, has been designed by deleting three beta
strands from a heavy chain variable domain of a monoclonal antibody (Tramontano

30 et al, J. Mol. Recognit. 7:9, 1994). This protein includes 61 residues and can be
used to present two hypervariable loops. These two loops have been randomized
and products selected for antigen binding, but thus far the framework appears to

have somewhat limited utility due to solubility problems. Another framework used to
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and products selected for antigen binding, but thus far the franmework
appears to have sonewhat |limted utility due to solubility problens.
Anot her fwermmesks used to -21 WO 03/092623 PCT/ US03/ 1391@CTdisspizyo | oops
is tendam stat, a protein that specifically inhibits mamualian al pha-
anyl ases and is a 74 residue, six-strand beta- sheet sandvvi ch held together
by two disulfide bonds, (MConnell and Hoess, J. Bi ol . 250: 460,

1995). This scaffold i ncl ud t hree a of t hese
| oops havdiSPaLPaRals tﬁB@Pm'Sﬁa % W%{[ﬁﬁ'o{lﬂg ?%ﬁ&m%t'ﬁ@?g {n%m&‘?ﬂlbﬁ élr ot ei ns
have beenamag@sda@& |sféazr&wmk@ s@nstrmm/netbeeaem@eumob [3:1(c3 tﬂg@werrbartwem zed
resi dues on al pha h No t t 5:772,
1997; Nor‘éfsélf'd%lloondﬁ?’r @&goﬁ‘ og%i J %cg ?%l lzggugb b1et \/%geﬁﬁtaér%ﬁgoﬁel i ces
in al pha RAehis tHIHE WS, bllﬁUt@ﬂateSohlyltWD of Rheze. loo@a haveAbern exginined X

92: 6552, 1995), and | 00 10 constrained by disulfide bridges, such as
t hose of E%’Qo@f?&F'Pn BPEMER-se inhibitors (Markland et al., Biochemstry

35: 8045, 1996; olfkr lpkatsifls Ravedtbeen tBsted laelﬁlaErtemrlGEanﬂme bearmosed Relisplpyn and

Col l'ins, Ge 164; 1995 1 1995).
Exarr;)InZs E?Tngg'ﬁ‘tzreﬁcf@?} e o @‘pgvﬁ}?g?a‘? 36‘%% @oé(glelphl t'\%[e%]roé%céﬂ?l 3%\?2% tion )

i nclude  1507MRRELONAPrASH |Elia|gcm 661, 19BE)TEOPS bamteeb@hhhe%llqmm'aﬂlphéhehx

anti bodi es, human ant d| es i I i eof .

Pr ef er abl §undier KwAndh L@% gFé’ &'agle%t 3% %gt]atlysr;@tcéz éé?? a%@ée{%ﬁens
expr e$@edc%t@ﬁ,@gegy cRduifle amitiges, susts wssthose pafothef emalt |W@tea8$| gukierss such
as cancer. eC| fi e ed @k | rface
anti gens 6\46\%%&* a(':eIBIOQ ‘?%‘E’ﬁ%gg%\%é hﬁ{% a% n%f%to% ant ?@F&W ?ss Sgagl nst
CD22 ant i g986;2ttybh 6Ad csunﬁs/eenenpmssem%nmnget 8. deBibl. Chephdral?258s/ 44, a
humani zed for mofr a nmurine anti-CD22 nonocl onal anti body; anti bodies

agai nst cdPPOsurface anti gen CD33, which is prevalent on certain human
nyel oi d t unor s ERaRRRsF bitikday tarrisysehatirday lbeikea inthe pregsnt BwvertigniRddezed form

e Wil TR O iR, A8

on many tunors of epithelial
origin de%'nanlﬁblegicélﬁﬁictﬁe(fménisDthdﬁem‘nﬂefenabM sath ;anfibodigs; are ﬁmﬁé%q

(7?9%%)5 ;3 (%%glpgt ﬁl@*agg@n%&q@ﬁ%@l enss o?iltar ef Ir%eﬂsl IR Assud? @r@l?fér%me

Lew s Y carbohydrate ant i gen
OVer eXpr efiRfdeps siidhiys cmbérd Exampies of aemlfgxmttléddlm@@]?@s’ aqas“@teCQJ sgrfag®yit ent No

6, 310, 185 B1 In additi t.h |
T R e e R e e A
whi ch ogay viHigpisbevenesgreassdcar most Sideliryaphanpsadiaits 2 RImaRzasiom of'a

murine anti-CD22 monoclonal antibody; antibodies against cell surface antigen CD33,
which is prevalent on certain human myeloid tumors especially acute myeloid leukemia;
hP67.6, a humanized form of the anti-CD33 murine antibody (see U.S. Patent No.
5773,001); an antibody against the PEM antigen found on many tumors of epithelial
25  origin designated mP67.6 (see 1.D. Bernstein et al., J. Clin. Invest. 79:1153 (1987) and
I.D. Bernstein et al., J. Immunol. 128:867-881 (1992)); and a humanized antibody
against the Lewis Y carbohydrate antigen overexpressed on many solid tumors
designated hu3S193, (see U.S. Patent No 6,310,185 B1). In addition, there are several

commercially available antibodies such as rituximab (RituxanTM) and trastuzumab

30 (Herceptin™), which may also be used as carriersitargeting agents. Rituximab
(Rituxan™) is a chimeric anti-CD20 antibody used to treat various B-call lymphomas

and trastuzumab (Herceptin™) is a humanized anti-Her2 antibody used to treat breast

cancer.
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(RtuxanTM is a chineric anti-CD20 anti body used to treat various B-call

| ymphonmas and trastuzumab (HerceptinTM is a humani zed anti-Her2 anti body
used to tweat/meenst cancer. -22 WD 03/092623 PCT/ US03/ 1eTQ@SoEx3mpl i fi ed
herein for use as a carrier in the present invention is a CDR grafted
humani zed anti body nol ecul e directed agai nst cell surface antigen CD22,
designated G5/ 44. This antibody is a humani zed formof a nurine anti-CD22

monocl onal a“%,@ﬁgtaﬁe&e@tal cLed, @:?rﬁlapﬂwt Hehﬁ‘regé%thn@érﬁutaﬁ% s2gbrgen CD22,

which is 5 pr uman The term"a CDR-grafted
ant i body grafteds wusianizad antibodyherotscaler érr@t@d taéalaﬁ el sustagp andioee erein

t he heavy and/ ai n taips O NLaE-COP2
determ n| 9’@8‘?%@&:{)@5‘? ?'ﬁt'q%(ag % : h@ﬂﬁrggésc! ﬁ@e og nod l?rﬁéed CDR
(her ei naf fnerodidrR) ahtitaaly dhatde directed |abald§'t the . agll sugadeuantigen RA7o NHiFNAIS

tibod fted int h “ 0
T amovor KPYAIEH SRR ER B e e e 1 ORkeq 81 a""“yﬁdy B0l .

such a C?)Bugécahéqu Aférs hody amtisody matacalﬁl \ehefglmihﬁ heawpANYPhight GhalR
acceptor franmewor regions a S f d
referred SMABSRE Qh&TOTE HE n&ﬁf@"@ftﬂcaﬂ@ d&?ﬁnﬁfng”%%n@ (G0es) dRBRsingDifs

are appropri ate acceptor
vari abl e g&gicana ﬁnbam\mua Sreeioater fﬁ@R) oM. 8 etprRE @NHRPAY e§ e P Wr’[rﬁe

cl ass/type of th d RS @olé’

i ncl udi ng“\?ﬁ&%’%naqp?f‘ ?]%rﬂt.lrlﬁg %/r \Xo\gﬂwrgggfggﬁs Vaﬁ les o human

f r amey@r Kgamelbead of an dmﬁepllse@kntlbbctyhée g.preebemean jamieedy) oﬁreéwéblonuchEv\M REI ,
EU, TUR, TEl, LAY an Ka f frhmBWe -

I nt er est | CPRygigfted anf Pti%gfﬁ(s }?%ab?e dc%?ln c%ﬁglsﬂé haﬁ%heddaggtg t;e WO . o the
heavy chate(};lorBEds wanasbmamedorremfthm@onqr@aRa:warwdéﬁébE@ 20 LAY and POM

can be use bot h, t eay t kigbla fgidrgr af t ed

anti body of th Tﬁ%é@%:@% g @gﬁ% %Hg pre %ria?é; ac’?gﬁggevaals the acceptor

ant i body qamekmvk @gq@dmensay\/l’uecbsa# baWanE@@[édg the q#fs/typriiohdhEoPe  donor
anti body. C r. d h SahtInunged to be
deri véd fIaB ‘{Cﬁl( fc%'ﬁr?@" Qﬁ& c%”veﬁ ﬁcgﬁggﬁgagecg&ngﬁise (of¢) %15| te

chai ns  2%alwong régnanmem@xbmp@gl qfnburuem |fxpé@5wwkﬁnW'$h &pBRe Ueed H}s) €Al so, in

a CDR-grafted anti bod Y, i RORVQCH0at BEGI ONS
need not RERRE" gi?é{@f'tl'%/ Fe saﬁr\leé‘é@g(ﬁ{égr%c%{]agnh gg'e L%\]I‘?e?ide accep %g&l body.

For jnstarses, ofifustems afdsintlinel Inteyestel @he3ged 199 hoFer Framplen urring
resi dues flﬁ:erx{Qagn BS GERF BF trENRlaly EhER SRET cdniReusel tbethBaightélalh arEBCt ed

resi dues i
20 LAY and POM can be used for both the heavy chain and the light chain.

In a CDR-grafted antibody of the present invention, it is preferred to use as
the acceptor antibody one having chains which are homologous to the chains of the
donor antibody. The acceptor heavy and light chains do not necessarily need to be
derived from the same antibody and may, if desired, comprise composite chains

25  having framework regions derived from different chains.

Also, in a CDR-grafted antibody of the present invention, the framework
regions need not have exactly the same sequence as those of the acceptor antibody.
For instance, unusual residues may be changed to more frequently occurring
residues for that acceptor chain class or type. Alternatively, selected residues in the

30  acceptor framework regions may be changed so that they correspond to the residue
found at the same position in the donor antibody or to a residue that is a conservative
substitution for the residue found at the same position in the donor antibody. Such

changes should be kept to the minimum necessary to recover the affinity of the donor
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30 acceptor framework regions may be changed so that they correspond to the
residue found at the sane position in the donor antibody or to a residue
that is awomamgreesati ve substitution for the residue founecCatusphesIsane
position in the donor antibody. Such changes should be kept to the m ninmum
necessary to recover the affinity of the donor -23 WO 03/092623

PCT/ US03/ 13910 anti body A protocol for selecting residues in the acceptor

f ramewor k req%gon Whho bfgggglegﬁ dregiﬂué@mcﬂﬂ@%@élptbrsfréﬁéw&?rrééloh@wﬁﬁﬁ

Publ i cati 8 Incorporated herein in its entirety.
Donor r esi@yeredne beemanlgmslsfsebfnrﬂﬁhe FuanBrxbla:ﬁtmbUayWQ 94/099q 7 whight iSbody

from 5 whic inally derived. The antibody of the present
i nventi on' TWBSPO&%WEJF' e g 'V\etﬁggﬁ'relt)g

Chain wherein the variable donaln conpri ses
as CDR-H2 (as dehonedidogs Iéeéoe&swmesdrlom thesdqnon pitikedly, +: theranfiRpdnfrgm

pot ent | aI cos ion si.t e has been renoved in order to A

i ncrea%e é‘f‘??sﬁﬁi)”%ﬁ 0{92‘3@?@&@% for the antigen. 10 Alternatively or
addi tionally, trhe mﬂbod;pofythefprEMt rvestioTt mageomprise ankSAVY CHABrVRER heavy
chain vvherelnth ariabl e d FOR 88al. qsiprBagdrby Kabat
et al., (yuepy%{a)beaﬁorp@n ﬁ°H‘RKﬁ"§ %n@gfdgglﬁ%ue ﬂg%gﬁ pgsﬁtﬁlﬁonﬁ . Thi

| ysi ne r esixiewhishi = potestidl ahymbeylation site sequesesi hpobeen @?qudhlmrdﬂiw and

is considered t ct with conjugation agents
resul ti ngM9e%e tg%aﬁ.@ﬁhig{}ﬁ% %l?o%& f@“ﬂ%% nding affinity, is substituted
with ap alternaliferetiasly nar additionatgdithe cardibbgy hige aptesBdd {NVBRtIAM & esent

t , h oM
o CDR. 1o PRErRRA REd g perelf e Ve B ki@ CORME GO he:

potenti al dalijedby Kabaoet i, t(sume)werkd’ anwhiche 1ysiye resduedsiaigesitien f8si ti on
60, are Sg@%l %‘ﬁ%e%ﬂé\ﬁ% %Piﬁ';rf &' BkkY %t %ﬂ‘ee{%goéé‘d ?@smo%%ﬂmﬁ COK-HRodhd @ the

present i a Co having full |ength
heavy and dohgitiéredhtdi have ahebpoﬂeotplctal te,achwthv@nlugag%mgeﬂheweékﬁmg ddch as a

Fab, rngl :{%ﬁwlgar%f aﬁl‘:"%%fﬂ’b'%oﬁr%gaf}'%ﬂp ﬁth%&%{ﬁtan S ANE 2Rl &ci@r heavy

chain a| n antibody, e.g., a Si rkgle chain
Fv in which the!\ddrtimutw ahe aritigbdy Oﬁ@hm Pﬁﬁhhmvénmnﬁ]aﬁsc%m%'s}eoﬁ 8vVy a

tide link Si
pent e Rl TP s pllepdtcrat @ amas abiesteg ors
t

of the pregsept))iavetl'i onwhieh kdtls dhe motandal alymlaF'P'é&‘tFa??q“?‘?%gﬁ%% Sherei n
the modif Ily(/:s"%ntlé iR ot BEsifssd, | R0 s HstitiEa Rith BRSrRafE diingaties. to al | ow

20 The antibody of the present invention may comprise: a complete antibody
having full length heavy and light chains; a biologically active fragment thereof, such
as a Fab, modified Fab, Fab’, F(ab’); or Fv fragment; a light chain or heavy chain
monomer or dimer; or a single chain antibody, e.g., a single chain Fv in which the
heavy and light chain variable domains are joined by a peptide linker. Similarly, the

25  heavy and light chain variable regions may be combined with other antibody domains
as appropriate.

The antibody of the present invention may also include a modified Fab
fragment wherein the modification is the addition of one or more amino acids to allow
for the attachment of an effector or reporter molecule to the C-terminal end of its

30 heavy chain. Preferably, the additional amino acids form a modified hinge region

containing one or two cysteine residues to which the effector or reporter molecule

may be attached.
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for the attachment of an effector or reporter nolecule to the Cterm nal
end of its 30 heavy chain. Preferably, the additional am no acids forma
nodi fi ed WDrg®926e3i on cont ai ni ng one or two cystei ne resiPANASIY/ BN ch t he
effector or reporter nolecule may be attached. -24 WO 03/092623

PCT/ US03/ 13910 The constant regi on domains of the antibody of the present
invention, if present, may be selected having regard to the proposed

function of the antibody, and, in. partjcu h fisHibANg Whi ch
may or may not B CP%gﬁ'ﬂr'?&'oan?mgygrfgl {é‘% Lﬁ?ga%goﬁgbéaﬁ?g%néilqn dlgﬁr’a?ns may
be human ¢@lent] .951& bé gaecﬂeg(ﬁaoi’ngIrg@%rdcborﬁierwomaledfiwmpﬂ iof thezantibedr@nd | gG
constant region mai ns e us i &3

i sotypes W'quf?é?%?&%%wpgt'qnﬁt@(&ﬁw (;%(r;' e'?oé(gfgur%?@réuogio raez(%%grlﬁi body

ef fect or funehb@ABreaich damains echy bd hemaaldAidyp), I9Fg &G endoM demainsetPpes may
be used or the

| gGL F i y b f
be U208 Ol b o 578 (o o sy beughetio

herapeuti'c purposes an
anti body ghd eEPisofyBes Whenhaaatitaly is ilendegufor therapeutie sseeand ARt i body

of the present invention has i.ndi ng_aff 0l M
pr ef er abl §ffegton fupctiong AR éeq\»\'reﬁo?“étemaé'? %‘?a'@F? %’ﬁé @Eesgg%o%. %Ef?fg)b%gjs%ld and
nost t pr eBﬁ[rléb![gBﬁch képacH n{b:[y5b’e_16iU1é1ec_ﬂ/lto Iatbrcxglaw @MCMﬁﬁggﬁ?W;éﬁgnt
invention relates to i oxi n.con : ; i ng
t hese conphigpd¥ds W&WS%&BB@?”WaW%ﬁ%% agﬁl aan#? ?‘%%@m‘?n mics. 9%‘5 a

pr ef gm ed{&jgﬁ}eébﬂaé%ired.\/gri anésd_of Jthe _anti body of _th_e pr eser;tg@iggveogti ﬁn
are directed agai nst nd displa ved: at-fi uc
vari ants can %@eéﬁf'%?$e%t ?/péesﬁﬂﬁ@gntg’%a%faleﬁlpg%ﬂﬁﬂt a{f%gln pro)tdocol S
i ncl udi ng pMusrateraly bhedeDRx10T ¥angort preferably .at NeAst B7H107" b And3mosiyog,

1995), chai'n shufflin %S, et al., 20 Bi o/ Technol ogy, 10, 779-783,
1992) , us@r%?ral?utaéh?ﬁp%-%%@ng"-of E. coli (Lowet al., J. Ml. Biol., 250,

359- 368, 1996) jn BefbatiMentcthé Ratseahingentin. relas to.imopinetoxis eanigaiRst ., 8,
T2 Band N katPoRcR: oA SIRARE il oo raitlr oty 1700
sui tabl e hafficsCahla/prerired esymtlineniayariastsuaf éip aribogy o BeSTEFFNGINVERCDNA™ 25
hvent | on e BEAET P LA R Agy AT RGPS, B PRI sy
be used, g2 dbdihed bypa nuekpr efsaffimty rostueation ipodgeds ngeiRg sNEaig the and
e OREE "t B SobY B abs 2908 enahCurta v o1 ot | oy
20 Bio/Technology, 10, 779-783, 1992), use of mutator strains of E. coli (Low et al., J.
Mol. Biol., 250, 359-368, 1996), DNA shuffling (Patten et al., Curr. Opin. Biotechnol.,
8, 724-733, 1997), phage display (Thompson et al., J. Mol. Biol., 256, 77-88, 1996)
and sexual PCR (Crameri et al., Nature, 391, 288-291, 1998).
Any suitable host cell/vector system may be used for expression of the DNA
25 sequences encoding the carrier including antibodies of the present invention.
Bacterial, for example E. coli, and other microbial systems may be used, in part, for
expression of antibody fragments such as Fab and F(ab’), fragments, and especially
Fv fragments and single chain antibody fragments, for example, single chain Fvs.
Eukaryotic, e.g. mammalian, host cell expression systems may be used for
30 production of larger antibody, including complete antibody molecules. Suitable
mammalian host cells include CHO, myeloma, yeast cells, insect cells, hybridoma

cells, NSO, VERO or PER C6 cells. Suitable expression systems also include

transgenic animals and plants.
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Eukaryotic, e.g. mammal i an, host cell expression systens nmay be used for 30
production of l|arger antibody, including conplete antibody nol ecul es.

Sui t abl e womameedeeman host cells include CHO nyel ona, yeastPCralsh¥y139imsect
cells, hybridoma cells, NSO VERO or PER C6 cells. Suitable expression
systens al so include transgenic animals and plants. -25 WO 03/092623

PCT/ US03/ 13910 |1. THERAPEUTI C AGENTS The therapeutic agents suitable for

use in the present mven(%é'g are cytotoxic drugs that inhibit or disrupt
tubul i n pbl 3!7'5%5(”139/* ﬁ?ati ng agents that bind to and disrupt DNA,
and agents whiaf inaRigsific Berteknitaynidnese sn te pesenitinedntioRraiPEPioF ot ei ns 5

such as protein kinases, enzynmes and cycl.ins What oxi c
drugs i ndbggidhat Hhmb'ta?red'ﬁrHPtz?leHﬁq 8&3@8 '%altl'P'gt %@ﬁﬁﬁﬁgﬁaﬁﬁﬁgr@sﬂ ne,
daunor ubi gigint BRACEHDiaGERs Wi Malbitcirotsinasyninesisyai esseatial lsplay draieins
azaserines, bleonycins, tanoxifen, idarubici | gs i g tins,
heni agh er$Uchsas BRIGIR KNRRER HEYMES p@da?xcﬁ'?sns Egﬁ@p%%y?a%@b_nﬁlﬁ?ﬁ 'dEIr(_‘:,gf erred
cyt ot oxi Ci};’x@lﬁ&&%u@"af% hétainRbite eetaps, taganeshvindtistine dannexbiaipl @oXerukidiy net hyl
10 trisulfide antitunor antibiotics. Exanpl cal i Ch ah t abl e
for use i@pifURiEN, ;ﬁCB'WC'W’rﬁ}EW?Wﬁ'naraéasﬁ”g%’ g@% Ra té@ﬁﬁﬁ‘é?@\%’s

Pat ent  Nogo4sthifbiRR&atind, RemBateriits, cAlaheatnising), espBraniciss apthmaytansipoids.

5,053,394, U S. Patent No. 5,037,651; d U, S t 7 3, which
are incorBEﬁf%ffeé’oCY?@ﬁ%g‘P Arygs & g?er é%'ﬁ%?ﬁ@@{}%%%} g'r%r%gg)éagw %ﬁgg% @Ftﬁg ar eI ’

t he gpgMBgRakic hatGiner Bndeibiicsat Exasples dfhmlitheaoutiyd syitablmiealsecitedi®i cin 15

derivatives. Il1. CYTOTOXI C DRUG DERI VATI VI
conj ugat e§"9@Pntt"H@nE?'b§r§rﬂ's‘i%?§g’ f WWPX?/én P r%é%(@rﬂt nul-a Pr g%\ }&% ﬁ%\lﬁgtr ein: 20

Prois a pRet 2bnaeenusscratehtNo. 3:0333%, Ui iRatert Nat 5087pp11d hSpPalatict of

any reactive group that can react with.a .proteipac ¥ idNd s the
cyt ot oxi ¢ Ngr 8§79.2 ’iv@'qr}'@eéﬂfé’mfé%te%gﬁwa ﬂf’egré@tésﬂ“ﬁ%!f%r %&é}%ggq{cﬁgn

product sygh thhagarhig-cakfheamlidic hemivithies oortsei Neacstyl 4gammegaisheamisin
conjugate by weight; and (-X-Wmis a cytotoxic drug Preferably, X has the
formulf@d (dgfivatigsc - Sp' - Ar-Sp2-Alk2-C(Z')=Q Sp)

[Il. CYTOTOXIC DRUG DERIVATIVE/CARRIER CONJUGATES
The conjugates of the present invention have the formula Pr(-X-W)n,

wherein:
20 Pr is a proteinaceous carrier,
X is a linker that comprises a product of any reactive group that can react with a
proteinaceous carrier,

W is the cytotoxic drug ;
m is the average loading for a purified conjugation product such that the

25  calicheamicin constitutes 4 - 10% of the conjugate by weight; and
(-X-W)y, is a cytotoxic drug
Preferably, X has the formula
(CO - Alk' - Sp' - Ar - Sp? - Al* - C(Z") = Q - Sp)

wherein
30 AlK' and Alk? are independently a bond or branched or unbranched (Cr-Cio)

alkylene chain;,
Sp' is a bond, -S-, -O-, -CONH-, -NHCO-, -NR'-, -N(CH,CH),N~, or -X-Ar'-Y-

(CHz)-Z wherein X, Y, and Z are independently a bond, -NR*, -S-, or -O-, with the
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wherein 30 Alk' and Al k2 are independently a bond or branched or unbranched
(C -Clo) alkylene chain; Sp' is a bond, -5-, -0-, -CONH, -NHCO, -NR -,

- N( CH2CH2WON3/09m23 - X- Ar' - Y- (CH2)n-Z wherein X, Y, and Z ace/usnsieldendent |y
a bond, -NR -, -5-, or -0-, with the -26 WO 03/092623 PCT/ US03/ 13910
proviso that when n = 0, then at | east one of Y and Z nust be a bond and

Ar' is 1,2-, 1, 3- or 1, 4-phenyl ene optionally substituted with one, two,
or three Cl- CB) kRt be(dhorfetand Af @al &oxy,
hal ogen, PY'?‘Q?‘ Cg&'ﬁﬁﬂﬂé%t ‘%’@iﬁ@%%@k - é)(e d%? nOOnO

- Q OH2) NCOBHB: 1 mm@éwzpm@waubstwmmwﬂrm@ne 5tw|@r oy ises BRuPS GhiGr 9k i s a
bond, Sp’ eﬂkj C%ch;sdcfﬂg? Ec?r(% t?lggélkgx omA, e‘?ﬁ nltrg icoErbr apokaR”, or

unbr anch aIIy su st t Sy@lone or _two grﬂups of

- OH, (Cl-@mz)mcb@p('y -S(CHin)BPORNY @aat—bxgzONh@,o@érr HdGONER) - iy t

di al kyl am no, trlalk 1 gm-K where N is a pharmaceutically
accept5abl@Ov'i‘bg@h‘&%‘ﬁ‘@gnﬁlaﬁonﬁg a'gs’rgllgBh '‘Ar is 1,2-, 1,3-, or 1,4-phenylene

optional |y subgisidnubtegemidninO¢m®, two, or three groups of (d - ce) aI kyl ,

(C1-C5) al koxy,, (C1-C4) thi oaI k sﬁ}%ﬁnt d

> O( CH2) NOOOR | %(acﬂ? Qé '”%06“5'%"{ e T e
and R arg,oagr&@éebmb@f-lpr(er@e)‘ |al1@dyor (@1 -@,) 2thjoatkogy., i‘JOQfen '1"‘"3&, CnCq-, 1,7-,
1, 8- 15 2

0 b
napht hyl i Ei‘ép%la'@fnopﬂre(ﬁ;é’?{? é??‘#@%ﬁ%ﬁ %Sgeu%slté? %@ ot t{défll%{]becéﬁtﬁmﬁ t hr ee,
or 2§y f oHhio@EGHFIStiIrfa 481 - C6) al kyI , (Cl1l-C5) al koxy, (Ci1-C4) thioal koxy,
hal ogen, nitro, H - A
- 5( CEIZ) WOONHR Aiuise ﬁgvﬂ H 8{(@‘ rﬁe“y'er% S@‘@Qﬁf}%ﬁs tgf/eg(\ﬁvﬁﬁ@?\ﬁg e T so that
when Ar i grdubenpt(Ci-ag) akyl, $b1—C|;)salhoxyor6@1 -Gnl Wﬂloa&@h}he@k@?nt (5‘”6’“‘8 é ;. Sp2 is
a bond, .ha i 'e) is a
25 bond; zCON§E< %((@4"}‘&(?0 ﬁ%ﬁé?@%k ?:Cocé]*glﬁﬁ iu%é??tﬁ e@pemth one,
two, or tiheein G BAd RS anf ag ﬁéreﬁ'é?foa dgfined QCB-’IG%) 1.8t I@&y 56 3€-chy~ tfroal koxy,

hal ogep, 01110 oG Raphthylidene or

—@EID

with each naphthylidene or phenothiazine optionally substituted with one, two, three, or
20  four groups of (C4-Ce) alkyl, (C4-Cs) alkoxy, (C-Cy) thioalkoxy, halogen, nitro, -COOR,
-CONHR', -O(CH,),COOR’, -S(CH,),COOR, or -S(CH,),CONHR' wherein n and R’ are
as defined above, with the proviso that when Ar is phenothiazine, Sp' is a bond only
connected to nitrogen;
Sp? is a bond, -S-, or -O-, with the proviso that when Alk? is a bond, Sp® is a
25  bond;
7" is H, (C4-Cs) alkyl, or phenyl optionally substituted with one, two, or three
groups of (C1-Cs) alkyl, (C4-Cs) alkoxy, (C+-Ca) thioalkoxy, halogen, nitro, -COOR,
-ONHR!, -O(CH,),COOR, -S(CH;),COOR, -O(CH2),CONHR', or -S(CH,),CONHR'

wherein n and R’ are as defined above;
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-ONHR , -Q(CH2) nO0OOR , -S(CH2)nOOOR , -Q(CH2)nCONHR , or -$S(CH2) nCONHR
wherein n and R are as defined above; -27 WO 03/092623 PCT/ US03/ 13910 Sp
is a strawghsiome2br anched- chai n dival ent or trival ent (ClLPCIA)SOs/axdical ,

di valent or trivalent aryl or heteroaryl radical, divalent or trivalent
(C3-C18) cycloal kyl or heterocycl oal kyl radical, divalent or trival ent
aryl - or heteroaryl aryl (Cl-Cl18) radical, dival ent or trivalent

cycl oal kyl - het er ocycl oal kyl - al ky. I f or 5

trival ent (cz %ﬁfﬁ ﬁﬁ 'éﬁtu &r@%chgﬁ'lgﬁ%h rdélgpe ?"ﬁt)rvé]l Cﬁéeatradrj%é;ra?mnt

pref erabl - thvapnt driii enyieteroé‘dylmdml petivaleity o tp‘g&*erm {$ptC1e) cycloalkyl or

N ot byl CHBRSERER Faotaar jy ThAG g b Rsent RS A loRl 1 4

trivalent d.b@@lmtcal tnvﬁ@ntc@ﬂloblkyladd |ht31|emma¢lbglk3é1alwlt (QuQ@draﬁyaal dvtiyalgntiorcs)

di al kyI am no, C? | W\% n)| éfe(a@ily f&,}@) trﬁéﬂW' thio

groups® akiya logt (%Z\A%QB)“&FQT]\‘IHB d%@a %ﬂ(—% %\I,ﬁ

IPg e; er gglngiq,méigiﬂﬁyrr@yla byraighe dNanetoyiibridazolye d @HZOIMOPY?Mbn@SU%Qf;I ’nbgfor .

defined, ®PEUNQIHEN- fB?tBYJig:OB'a%%P%Cgﬁ“rB]%lE'TV' bgé{ﬁyl %5 iHeRsit bond; Ar is

152- 1, 3tnv}gl@ht CrladﬂzapBﬁlrtfhlfb@@dgilmbnaﬂwwb%““ﬂﬂ@by iow\@tré% ?ﬂtqrall?/k,la@m \A%welzror t hree
roups o i oal koxy,

ni t?o p FRO@O)QM% 3¥ &O&Sﬁ %g@%é@ 042§/n006\1|H(I;'genor

- §( CH?@nCO\lHR' Q“éﬁﬂﬂl-mafon HANCR-, wW@@NHeFNHWWEOGéNH ed, orAr is a
1, 2-

napht hyI i dene g’é@ﬁra@& f‘&‘néﬁ N’r%flfé%? é"?% Ch%de(C S %1%% ofeif; Spo|? % four

groups of béﬁél -.§6)0aL&ONH- (&mccs)oraNRburyereno&m)hqrﬁhbﬁ@r@&@ﬁnedhwﬂag@n
nitro, - 0 " -S(CH2) n0O0OOR , -Q(CH2) nCONHR , or
- S( CH2) nC@'\‘TNﬁ‘O tgezf"heé‘:“t' 1 &%%B or phenyl optional |y substi tut ed with
one, two, or tares1@roUBs or df4-ft@byless opfidoplly sylgstituise) with RB%\IWo( erthrse)

t hi oal koxy, hal og g&gp ogi?) n0O0OR'
-Q( CHZPn &f] CS?@I—'@’? (&O%koﬁ (k@\leﬁdthéoa%&gr_@lt ogeﬁltg)r g bon%zl and
Sp and Q ac@Nam i rovet,RCOOR' dé(CH@sD@@BVe—O(QBzMJ@NHBatQé'ntS &d2"CONHR' 001,

i ncorporat ed_her e géé I%Véa%?sogr%'béﬁ defﬂ%&ft{r%?éah'z“kﬁésmth@é ¢80 1be, used

wi th nucl T N@n |cu razi des and rel at ed
nucl eophi l1es, 2,p+, @Bar @, T-rrmphmbllmeoabadhwW@llyr%lbsméé‘/‘thmﬁé\"’g three, or

Fpe o L YalHeEh i o ROCAR SR RBEE PR HodE) idchnenobL s, vhen
| i nkerg coooml—rR't@r()CHg)gQQOBhaﬂi(Cg‘rz)a@ﬁSQR' CRECHSGNINY. @ryﬁﬁ @@N%R a
](c: 3;2? :(gln:'if aci dtt ?61-(55 ah&ll, bi &%ﬂylto%tl&%y‘gulﬂtlﬁbé\ni% & W& Tor thidegraaps]
of (C+-Cs) alkyl, (C1-C4) alkoxy, (€1-€4) thioalkoxy, halogen, nitro, -COOR', -CONHR',
-O(CH,),COOR, -S(CH,),COOR', -O(CH,),CONHR, or -S(CH2),CONHR; Alk? and Sp?
are together a bond; and Sp and Q are as immediately defined above.

25 U.S. Patent No. 5,773,001, incorporated herein in its entirety, discloses linkers
that can be used with nucleophilic derivatives, particularly hydrazides and related
nucleophiles, prepared from the calicheamicins. These linkers are especially useful in
those cases where better activity is obtained when the linkage formed between the drug
and the linker is hydrolyzable. These linkers contain two functional groups. One group

30 typically is a carboxylic acid that is utilized to react with the carrier. The acid functional
group, when properly activated, can form an amide linkage with a free amine group of
the carrier, such as, for example, the amine in the side chain of a lysine of an antibody

or other proteinaceous carrier. The other functional group commonly is a carbonyl

-28-



group, when properly activated, can forman am de |linkage with a free am ne
group of the carrier, such as, for exanple, the amne in the side chain of
a lysine whoatw9smes i body or other proteinaceous carrier. Pog/usndeadno
functional group comonly is a carbonyl -28 WD 03/092623 PCT/ US03/ 13910
group, i.e., an aldehyde or a ketone, which will react with the
appropriately nodified therapeutic agent. The carbonyl groups can react
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separating the therapeutic agent fromthe carrier (antibody), exacerbate

this problem 20 Aggregation of cytotoxic drug derivative/carrier
conj ugat ey WibROMBRET cCONJUGATIANI ngs occurs due to the hydrophobic nature
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i ncor por at¥aCHRAEIMNS PIRPERLI r entirety. Disclosed in

20 Aggregation of cytotoxic drug derivative/carrier conjugates with higher drug
loadings occurs due to the hydrophobic nature of the drugs. The drug loading often has
to be limited to obtain reasonable quantities of monomeric product. In some cases,
such as with the conjugates in U.S. Patent No. 5,877,296, it is often difficult to make
conjugates in useful yields with useful loadings for therapeutic applications using the

25 reaction conditions disclosed in U.S. Patent No. 5,053,394 due to excessive
aggregation. These reaction conditions utilized DMF as the co-solvent in the
conjugation reaction. Methods which allow for higher drug loadingsf/yield without
aggregation and the inherent loss of material are therefore needed.

Improvements to reduce aggregation are described in U.S. Patent Nos.

30 5,712,374 and 5,714,586, which are incorporated herein in their entirety. Disclosed in
those patents are proteinaceous carriers including, but not limited to, proteins such as
human or humanized antibodies that are used to target the cytotoxic therapeutic agents,

such as, for example, hP67.6 and the other humanized antibodies disclosed therein. In
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those patents are proteinaceous carriers including, but not limted to,
proteins such as human or humani zed anti bodies that are used to target the
cyt ot oxi cwDhewgasenit i ¢ agents, such as, for exanple, hP67P6TArsd3/139¢0 ot her
humani zed anti bodi es di sclosed therein. In -29 WO 03/092623 PCT/ US03/ 13910
t hose patents, the use of a non-nucleophilic, protein-conpatible, buffered
solution containing (i) propylene glycol as a cosolvent and (ii) an

additive conprising. at | east one -C18 C XY b OB f dnt 0

gener al | yihescoaaeasndNR HEPi %ft 8ﬁ°&%‘5%?e8%§3°u£ B%g?r(%/d\?gl%t@feé’ g?g_ﬁi@r\%%téia\/{gilégar rier

o T B e 0 bt r s ey (0 C12

aci ds, an@lﬁ‘?hecmyhﬁ)raﬁ\dé"’?adf%ﬁ'&({ & %gﬁgrl(%@? g(g?i%éa@?ﬂor%{s ucﬁwgtgwga%ru §§| ic

mdé or ddrvathl @érglati\FérgSé‘r@érrmlegafe{semitbdhigbdemdriuqrigadlm/yléldrﬁﬂ_g’g‘éﬁcéﬁﬁ?ﬁ?e from
roxysucci ni m de u), _esters nr : : ers

ner s o B PRaR S EPT Ra g s SbiE AERALAT Herdf WeleLrd €

pi per azi ngsid¥. aRd B vaBSipMEnad acideiad ottHEGIESciUStabr3s, capndic Beifl) @risalte

solution used in those copjugation reactions ( L eROHEN nes or
nucl eophi Pederredobufier POP{}%&%&CO%%?E{%SQEE\?%, fr%ﬁ%&%@%ﬁﬂ@ﬁé{%@:a? be
readily gat@iohbiedcorbirablpativadestarhwersgshosphaie-hufierad salise FABS) @ N-

rotein-conpatible, huffered, .sqluti cont.ai pj no i t he
gddi ti ona?'rfr‘g‘éfé?‘)felt% Meragpe £ He?ugfgrﬁ'?o d@e@‘%rﬁ)yeaﬁ@ CZ?%IMC%@S*I’%C*M n

deri vad i vediGHshr idkd CaNjthese esonjlightionhiredudipnsr capnbb aesintayl yires EMINES a#id
decreased aggregatiopn. The agnount_ of . v d Q" B2 geBBRONEr i C
conj ugat en qp@ges-so'?@mﬁg?r 3}’%% Bfr 89@?9%%%0 %%tgp{eélf’% gﬂf(gérgan.be det eE’?n’ ned by
those of gedirmped RNibhativel, tthe usant awiohkrosteophitiu @retziperompatitiat huigredrhe
amount of additive necessary to effectiy. -t OlBAd o Sehldat e
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det er ni neghdaymene caficheaigradyriwiivd/tartier ¢dngugatas with thigher Griguleading/yield
experinmentation. In U S. .Patent Nos. 5,712,374 and 5, 714,586, additions of
pr opy'8ne 289 gegipased 3gRBIL ranging from 10% to 60% preferably 10%to
40% and npst pref shatmtyoflosdiveddebged Yol farme afmenpmarist eQNUSsILVAESE and an

pr ef er bl $oBRBSHTiEn Botel GrorpRl artplvoR SRRy ot Erdler) S0 8L & 100
25 MM pr eftekiatduy uhtgsmedgerimdrtaiio80 i) araeieht raf xdditive MeeessPy tgbg[@pn\@dy ™ t o
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ranging from 10% to 60%, preferably 10% to 40%, and most preferably about 30% by
volume of the total solution, and an additive comprising at least one Cs-Cqs carboxylic
acid or its salt, preferably caprylic acid or its salt, in amounts ranging from 20 mM to 100
25  mM, preferably from 40 mM to 90 mM, and most preferably about 60 mM to 90 mM
were added to conjugation reactions to produce monomeric cytotoxic drug
derivative/carrier conjugates with higher drug loading/yield and decreased aggregation.
Other protein-compatible organic cosolvents other than propylene glycol, such as
ethylene glycol, ethanol, DMF, DMSO, etc., could also be used. Some or all of the
30 organic cosolvent was used to transfer the drug into the conjugation mixture.
Alternatively, in those patents, the concentration of the Ce-C1s carboxylic acid or
its salt could be increased to 150-300 mM and the cosolvent dropped to 1-10%. in one

embodiment, the carboxylic acid was octanoic acid or its salt. In a preferred
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30 organi c cosol vent was used to transfer the drug into the conjugation

m xture. Alternatively, in those patents, the concentration of the C6-Cl8
car boxyl iwoagiogkées its salt could be increased to 150- 30@CwVsasitBothe
cosol vent dropped to 1-10% In one enbodinent, the carboxylic acid was
octanoic acid or its salt. In a preferred -30 WO 03/092623 PCT/ US03/ 13910
enbodi nent, the carboxylic acid was decanoic acid or its salt. In another
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20 17. The reduction of the amount of the LCF to <10% of the total antibody was desired
for development of CMC-544, and various options for reduction of the levels of the
LCF were considered. Other attributes of the immunoconjugate, such as antigen
binding and cytotoxicity, must not be affected by the ultimate solution. The options
considered included genetic or physical modification of the antibody, the
25  chromatographic separation techniques, or the modification of the reaction
conditions.
Reaction of the G5/44 antibody with NAc-gamma-calicheamicin DMH AcBut
OSu using the old reaction conditions (CMA-676 Process Conditions) resulied in a
product with similar physical properties (drug loading, LCF, and aggregation) as
30 CMA-676. However, the high level (50-60%) of LCF present after conjugation was
deemed undesirable. Optimal reaction conditions were determined through statistical
experimental design methodology in which key reaction variables such as

temperature, pH, calicheamicin derivative input, and additive concentration, were
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product with simlar physical properties (drug |oading, LCF, and
aggregation) as 30 CVA-676. However, the high |evel (50-60% of LCF present
after comwogawndwes was deermed undesirable. Optinal reacti @cTasSodiPi®ONS were
determ ned through statistical experinmental design nethodol ogy in which
key reaction variables such as tenperature, pH, calicheam cin derivative

i nput, and additive concent rati on, were -31 WO 03/092623 PCT/ US03/ 13910
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7.0-9.0 and CMC-544 Process Conditions is shown in Table 1.

TABLE 1: COMPARISON OF THE CMA-676 AND CMC-544 PROCESS

CONDITIONS
CONDITIONS/RESULTS CMA-676 PROCESS CMC-544 PROCESS
CONDITIONS CONDITIONS

Calicheamicin Input 3.0% (w/w powder 8.5% (w/w)

weight basis)

Additive Identity and Octanoic acid/Sodium Decanoic acid/Sodium
Concentration octanoic; 200 mM decanoate; 37.5 mM
Temperature 26°C 31-35°C

PH 7.8 8.2-8.7
Calicheamicin Loading 2.4-3.5 ) 7.0-9.0
(percent by weight; by UV assay)
Low Conjugated Fraction (LCF) 45-65 HPLC Area % <10%
(before purification)
Aggregation (before purification) ~5% <5%
Aggregation (after purification) <2% <2%

20

-32-



(percent by weight; by UV assay) Low Conjugated Fraction (LCF -

Area % <10% (before purification) Aggrelga'?i on (before puﬁi fi Z:af;sog)S HE‘I;/OC
<5% Aggrwgasiome2y after purification) < 2% <2% 20 -32 WOPQI/WBOR62B0
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Y P ntibodi er Cet use of slight variations in the combinations of the aforementioned

additives have been found to improve drug loading and monomeric conjugate yield,
and it is understood that any particular protein carrier may require some minor

20 alterations in the exact conditions or choice of additives to achieve the optimum

results.

V. CONJUGATE PURIFICATION AND SEPARATION
Following conjugation, the monomeric conjugates may be separated from the
25 unconjugated reactants (such as proteinaceous carrier and free cytotoxic
drug/calicheamicin) and/or the aggregated form of the conjugates by conventional
methods, for example, size exclusion chromatography (SEC), hydrophobic interaction
chromatography (HIC), ion exchange chromatography (IEC), or chromatofocusing (CF).
The purified conjugates are monomeric, and usually contain from 4 to 10% by weight
30 cytotoxic drug/calicheamicin. In a preferred embodiment, the conjugates are purified
using hydrophobic interaction chromatography (HIC). In the processes previously
used for the production-scale manufacturing of cytotoxic drug/calicheamicin-antibody

conjugates (CMA-676 process), the sole post-conjugation separation step employed
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chromat ography (HI C), ion exchange chromatography (IEC), or

chromat of ocusing (CF). The purified conjugates are nmononeric, and usually
contai n fwormA9tees 10% by wei ght 30 cytotoxic drug/cal i che®eiraisn3/13om a
preferred enbodi nent, the conjugates are purified using hydrophobic
interaction chronmatography (HC). In the processes previously used for the
production-scal e manufacturing of cytotoxic drug/calicheam cin-antibody

conj ugates (CMA-676 .process
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20 as Butyl, Phenyl and Octyl Sepharose 4 Fast Flow (Amersham Biosciences,
Piscataway, NJ), can effectively separate unconjugated components and aggregates

of the conjugate from monomeric conjugated components following the conjugation

process.

25 V. COMPOSITIONS AND FORMULATIONS
The present invention also provides a process for the preparation of a
therapeut|c or diagnostic composition/formulation comprising admixing the
monomeric cytotoxic drug derivative/carrier conjugate of the present invention
together with a pharmaceutically acceptable excipient, diluent or carrier.
30 The monomeric cytotoxic drug derivative/carrier conjugate may be the sole
active ingredient in the therapeutic or diagnostic composition/formulation or may be
accompanied by other active ingredients including other antibody ingredients, for

example anti-CD19, anti-CD20, anti-CD33, anti-T cell, anti-IFNy or anti-LPS
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nmononeri c cytotoxic drug derivative/carrier conjugate of the present
invention together with a pharnaceutically acceptabl e excipient, diluent
or carri ewo0 0309262 nononeric cytotoxic drug derivative/ caPcrarsoymugat e
may be the sole active ingredient in the therapeutic or diagnostic
conposition/fornulation or may be acconpani ed by other active ingredients
i ncl udi ng other antibody ingredients, for exanple anti-CD19, anti-CD20,

anti-CD33, anti-T cell, anti-IFE r t- =3
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Cyt ot OXi Co bl 6fickN alndvatich Magdrer ised togethemeitietheotytatpdc grussdgivativi/ent i on

include interferons, i | euki ' [ - F, CSF,
Gk CSP arPres UGB 8 RO gl PEEERNE, Mgtk Sen S8 sere

such as CaRsRUKiIARAIL-PNITEIF, C8YF, Gi1-CSEantcy&Ser with the cytotoxic drug

derivative/ carrier conjugates of. .th esent [ LAGHNES /At rogens
such as di et hyHgfm?’lf‘és‘iwor%HS%CLEOrtéecﬁ?BFC,;"%}gmfndd%ggepﬁssggnIgﬁ%as t est ost er one
and Hal ot GfichnayPho8esd togettruaithae bgaoie diud defvaliver earrieepniugiascdst er oi ds

such as predni sone, dexanet hasone._ and d [ §hegrares such
as anti esteogessnt i'”.VQ!‘{,'(O"t éﬂ‘?ﬂiﬂsef 8%09&?? i SaJr%r ég&ﬁ%ﬁ¥l.§tg§€strof{éﬁ?am de and
ant i aff enghdregaty Su@ @s aestostsloneuset Habtastioapragestirist sudit py dlegirsoraer s 15

such as cancer, and may be used togeth | : c ' J and
derivati vBroveiri ¥  CBRICORIEOLSof Sl?%e [S)%e er{e] '%%%énﬁeg%@éﬂgﬁzgr]{eg an

ot her apeuhjgrogsHisaiRopl astic agents commonly used to treat proliferative

di sorders such as cancer, and_which e .use hg ki A hég £yt ot oxic
drug derivati ﬂqph%rg}qniegrSngnFEg%{ﬁlgS%@étnEé "%'r’e%g{r??gﬁivgﬁtﬁﬁgt]d@ie_ncl ude, but
are not | iggishfdk bAd aRfadiehial amgoisrare cosphanty nsectier trssipaeliferative HBPrasts ne,
vincristine, bleonycin, nethotrexate LAk rRUIAfE! Sarri

et opo%ﬁdeﬁ”?*h%‘lca'&%’ ?'fdsmeﬁgfadﬁgéié%ﬁt%eég@%gthg E)Ittdcgian%/(?:r:ug.déHThe corﬁr)l%rsi tions
shoul d pr ebgjughtk)f ewmessat iventi@r. apeut i cal |y effective amount of a

conjugate of t i nyention., The t " | 2L dan &f & idroferaiRuNt " as
used herein re@%“%efaﬂe 'mﬁ?eoﬁgsgbtahgﬁggg%%@gen_t needterjcri to treat,
anmel i or at QisoPderesupt @¥eahca, had gdfabomey beaised dpgateiavith Hig, CYirtoXie dBhi bit a

det ect abl e t herapeutic or. prev af | fect . EQr hetddied tohe
t her apeut {9AY3UyCeFREEL qu@a& é)?(ltﬁ:ﬁaenb'lbeégnt%vmbn iR Bt GRS

20  Adriamycin, cisplatin, carboplatin, vinblastine, vincristine, bleomycin, methotrexate,
doxorubicin, flurouracils, etoposide, taxol and its various analogs, and mitomycin.

The compositions should preferably comprise a therapeutically effective
amount of a conjugate of the invention. The term “therapeutically effective amount”
as used herein refers to an amount of a therapeutic agent needed to treat, ameliorate

25 or prevent a targeted disease or condition, or to exhibit a detectable therapeutic or
preventative effect. For any conjugate, the therapeutically effective dose can be
estimated initially either in cell culture assays or in animal models, usually in rodents,
rabbits, dogs, pigs or primates. The animal model may also be used to determine the
appropriate concentration range and route of administration. Such information can

30 then be used to determine useful doses and routes for administration in humans.

The precise effective amount for a human subject will depend upon the
severity of the disease state, the general health of the subject, the age, weight and

gender of the subject, diet, time and frequency of administration, drug
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estimated initially either in cell culture assays or in aninml nodels,
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wi || gepenshderofithe mandriant lyiphomat drdedenjiaigad en ahethenghe epnjugeteois R§ing t s

effect. If the conjugate has a, shqri. -lkife (e.g., 2 to 10 hours) it may
be necess&P§d PE?PB%L%%%@M@P%WSF 8R§%été®a‘%)c}cer]rcﬂtf(?gy. Alternatively, if the

conj ugat e 15 nuhectdg@ehasoaddsengilldepend iohethe dalf-life of the aomiugalesand thenmy only
be necessary to give_a age .0 r 0%y r ¥ehmonce
every 1 o?ﬂugatﬁ‘?ﬂﬁ’? ie ?ﬁ%tcgﬂﬁ%g?wyg%gnﬁg aaﬁﬁ% %agﬂﬁe:féﬁ&'az\ﬁﬁggﬁggrgﬁu cayljl y
accept abl @eCiasdes&dry ftorgiveadné ror shoratdases afer tdag. aftarpeiig!ve dnfha g@niigatene

Che. 1| aai vt Bes Pt ke B Rh h 1 SRR e oY (RIERE® SReE vl 1O
Sui t abl e ceageoscemey dag dreeger wsklowk qvalrmr&b@h/?rﬂédm hmerbsol ecul es such as
e il i e e it
i nacti ve \idmisistpationi ofl the . arflhadyracriugateal The serdepshone nohitsall pgHCH&Ssed,
o oo pradit6h e FibBeisd heb il So P SRaiduAYRcaRflg thedgsmpdaidhoBiem des,
20 should not be toxic. Suitable carriers may be large, slowly metabolized
macromolecules such as proteins, polypeptides, liposomes, polysaccharides,
polylactic acids, polyglycolic acids, polymeric amino acids, amino acid copolymers
and inactive virus particles.
Pharmaceutically acceptable salts can be used, for example mineral acid
25  salts, such as hydrochlorides, hydrobromides, phosphates and sulfates, or salts of
organic acids, such as acetates, propionates, malonates and benzoates.
Pharmaceutically acceptable carriers in these compositions may additionally
contain liquids such as water, saline, glycerol, and ethanol. Additionally, auxiliary
substances, such as wetting or emulsifying agents or pH buffering substances, may
30 be present in such compositions. Such carriers enable the compositions to be
formulated as tablets, pills, dragees, capsules, liquids, gels, syrups, slurries or

suspensions, for ingestion by the patient.
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organi c acids, such as acetates, propionates, malonates and benzoates.
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cryoprotectants ave .to.be inclu act P USosst gbi | 1 zer
of the coﬁjs%&?éﬁt%gg%aqy%o Herioh & Rreo(?%ﬁrst?c t'ﬁﬁaﬁrg?\?’lﬁga??{@i&gf the 15 protein
during t heetareph, ltéraatyi el puatermsy structoreecambedin rEbINNg feaeaingranshevingct ant
useful in the present invention i g I $o alfiak An,

manni t ol , PERSEEPESoI CONSSRYSTYY| 1Y 5?&?2&3'&% @%ﬁ‘lgaﬁgg%b,e @E@B?:%n%i nat | ons
thereof . bhcasiueatatizeodi thentonjudate and yo prevtteidithestrueiueal dtiearity SEthg,
including an al donic_acid, .an. .uroni cid, ' [ dctant

conbi hat i GHIENHRYEGs f.hezﬁm*HP a@??/oog?oefsgttlrgﬁp ég?@%ﬁf}:gxbftm}gﬁtﬁomc.agl so be a
car bohydr geful Butht Phdsznt haehtidnyidreasegsr alcohall dediyae at§*ﬁ°'k€ta@ﬁk§°|c§ﬁfé@ﬁ]’nds
contai ning two or re hydr ox r hat &abddveheteyclic or
li near and"qsHel BﬂlégﬁY‘S?e é&gﬁp&d C%ﬁ@%@%ns?ﬁn%eetsgstg@?b{gtm no sugares, alditols,
i nosi t ol s cr@pastBttantas iadsygau racid, chuings an @tdonig) apid, i g0 WENEsacih ARG at i ons

t hereof. The carboh 'drtﬁgnet %o]al so be a nono-, a di-, 25 or a
pol y- car b(ﬂ‘?&ﬁdﬁa‘fié?m TSRS T 6F "exanpl e, a disaccharide or pol ysa,c% aride.
20 The cryoprotectant of this invention may also be a carbohydrate. ~ Suitable

carbohydrates are aldehyde or ketone compounds containing two or more hydroxyl
groups. The carbohydrates may be cyclic or linear and include, for example,
aldoses, ketoses, amino sugars, alditols, inositols, aldonic acids, uronic acids, or
aldaric acids, or combinations thereof. The carbohydrate may also be a mono-, a di-,
25  or a poly-carbohydrate, such as for example, a disaccharide or polysaccharide.
Suitable carbohydrates include for example, glyceraldehydes, arabinose, lyxose,
pentose, ribose, xylose, galactose, glucose, hexose, idose, mannose, talose,
heptose, glucose, fructose, gluconic acid, sorbitol, lactose, mannitol, methyl o-
glucopyranoside, maltose, isoascorbic acid, ascorbic acid, lactone, sorbose, glucaric
30 acid, erythrose, threose, arabinose, allose, altrose, gulose, idose, talose, erythrulose,
ribulose, xylulose, psicose, tagatose, glucuronic acid, gluconic acid, glucaric acid,
galacturonic acid, mannuronic acid, glucosamine, galactosamine, sucrose, trehalose

or neuraminic acid, or derivatives thereof. Suitable polycarbohydrates include, for
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c

Once for mpPAREYINH¢fe PPBHEE" t he i nvention can be adni ni st er ed

directly to thenssdpecirefciied smbpdiotents, othige ctyopentedariaBoeRt #niSYAICSS,

However, it is pref rLed tpgt the conpositions are adapted for
adni ni‘%trértehé'ﬁs?’d“ﬂﬁﬁﬁ 6Pt s. The conposi tions of the present invention
may be adnmi ni staicedioyiulated, tBE courdositions of dhe deveantien wAnnge asiminigigred i ni t ed

R e e i vl
Publ i cat i Qefdired B Be2npb)itiossibreuadaptrsiior adminisifption todhean subittanasal
al'so be' used 1HEaRMRYSELE ol BRSRE! Henflin TR B e Ty
t he cogposium@A®f routes including, but not limited to, oral, intravenous, intramuscular, intra-
arterial, intramedullary, intrathecal, intraventricular, transdermal, transcutaneous (see
PCT Publication No. WQO98/20734), subcutaneous, intraperitoneal, intranasal,
enteral, topical, sublingual, intravaginal or rectal routes. Hyposprays may also be
used to administer the compositions of the invention. Typically, the compositions
25 may be prepared as injectables, either as liquid solutions or suspensions. Solid
forms suitable for solution in, or suspension in, liquid vehicles prior to injection may
also be prepared.
Direct delivery of the compositions will generally be accomplished by
injection, subcutaneously, intraperitoneally, intravenously or intramuscularly, or
30 delivered to the interstitial space of a tissue. The compositions can also be

administered into a lesion. Dosage treatment may be a single dose schedule or a

multiple dose schedule.
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25 may be prepared as injectables, either as liquid solutions or
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i nvent i onRiemiRAéi's PHARaceUnsH Se@neesiiiumidtublshing Comeany, - 1988)- der i vat i ve/

humani zed anti-CD22 ant.i body. (G5/ 44 - f.or i et
proliferative dN8oPTEEFYd E‘Hﬁ%é? g}ipféﬁu%rgﬁﬁgs eagﬁ?ée@gqérﬁg %:%gcgé%ﬁi?lingen on

t hei r 10 SUKEAGEIve/ THEMBRIESE RintiiCYEN Bihtivody U(GTHE), SV s farhesey etreatingvc: 544

in the manufacture of a compositi or i rkiBgn tdre @tdyent of a
prol i f er aPreligerativs gisgfﬂeﬁ%rc g%éf%‘é?@ﬁyzé’ﬁf%ry& gn'ee%ﬁgs enéxB%%sasrfnggn gDngz. "oMC- 544
may al so R@rfadd | i zed in any therapy where it is desired to reduce the

| evel of cells_expressi CD22 t ha r e IRt i ihel
treated with tﬂ_@epgﬁ?&(?g%f‘}' 'OBr?‘ﬁ{r}?\Ed?rgg@g%t |sl'|(%leorsagdé ergﬁ].|h e

Speci f i calphahutddife WIEDEGIpbHibrodr ameedicamentitfor theutseaiment et @ AOIFRIARYR or
ohy R3Sl AR 20 | TRL T8 ST o
cell's may be cignolsauimgy also bbetibedyn eny thergnyesfeaie itiijdegiredrieleaducas, | ar ge
R o ot
i ncl udi ng dowipebiA6M or adn tné dicdneerit adiscloresit hgreiof eSaptificalynthe composition or
medicament is used to treat humans or animals with proliferative disorders namely
20 lymphomas and leukemias, which express CD22 antigen on the cell surface. These
CD22-expressing cells may be circulating in the body or be present in an undesirably
large number localized at a particular site in the body.
CMC-544 may also be preferably used for treatment of malignancies of B-
lymphocyte lineage including lymphomas and leukemias, most preferably Non-
25  Hodgkin’s Lymphoma (NHL), acute lymphocytic leukemia (ALL), multiple myeloma,
acute lymphocyte leukemia (ALL) and chronic lymphocytic leukemia (CLL). CMC-
544 can be used alone or in combination with other bioactive agents to treat subjects
suffering from B-cell malignancies.
Bioactive agents commonly used include growth factors, cytokines, and
30 ocytotoxic drugs. Cytotoxic drugs commonly used to treat proiiferative disorders such
as cancer, and which may be used together with CMC-544 include an anthracycline
such as doxorubicin, daunorubicin, idarubicin, aclarubicin, zorubicin, mitoxantrone,

epirubicin, carubicin, nogalamycin, menogaril, pitarubicin, and valrubicin for up to
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doxi fl uridine, pentostatin. braxuridine ] i g4rbBpiagn,

deci t abi n@?mw%%ﬁai'%F‘HB%"”??%%@5@“%%‘88‘5@%? ﬁhﬁ?@hpﬁsplﬁqrﬁ t%gaf ur,

ti azof uri gyciéPraesharhiespubearbpeing,i dnklastines opicastine: migaantonhdledyCibe 5

adm nistered in conbination with - ' drai 18, efobshb&t i n,

car bopl at Mechlogihargingo SFFRICEE: p@%/rgra @gi h%%#%‘r%gﬁ%asﬂ%j ?drgjgd"\g}’i ?\tgﬂrol sti ne,

ni t oxant r g0 2Bl eraaiibus amatiyspraat haitbmesinp CAMGE46 nmay pheo CEPHISPIRS,

met hotrexate, flurouracils, etopasjde i il cmeadqgs, and
i t omyci nCORATCBUY W frﬁeordaﬂﬁen&gﬁésr ethleratcc%ﬁ@éu?gée}ﬂ?l ;Aﬁ\?\n%taaﬁ_{légﬁe or nore of

t hese1phenaaletddmingRINeS secdlentallyatithvarieyqr nGVEOS these titerarsHtis @98 ni st er ed
sequentially w or nore of, t. ' e JeMiagl94dtnay al so
be admi ni ster e&:t“gq;%rqg,m%yoﬂléﬂﬁﬁe %"&gt%gerot %géﬁg‘%ﬁ%gf?@gwai ﬁeq a co?rbj nati on of
ot her bi 0aCidntenAABANT Stisardloative mgeth sticlt 88 soWibfagiRish extokigese Strrais's,

anti bodi es such as anti - Nt J. Yoo Ll " i i
chenot her GFHRRAIRS SUG éﬁ@%gzéB%@Séﬁ)O%g‘f ntgmb"tragg,ﬁném?ﬁn Bééﬁér(rgﬂ%%étg?gglg?nsched
treat ment gyegisM@Na paer of harehfmenmtempinent  Bstahlished ieaatmeyinisaivians| o &t i ve
di sorders include P .(cyclo | do FCI NS CT CRIDEPE,

pr edni'Sondrealp pr 8Ear 5'3955'7‘%?, &E@B‘%%%‘%&%hog%%gﬁk&de, '”8'\§§<@or u%i cin

Vi ncri sti neyclophesphzaeite semeyubi@opvingisiind, apeduptieniadg, Pro¢aredang)i GEOFand
predni sone), . CAP- BOP .(.cycl qph m de,. .. or ubi.gi n, azi pep

bl eonyci n,(CXH"?P@P?%%EEIan,e’ an§8>b°3§@§.ﬁs()n§9“?“% ACO%In go lcr‘rree?ﬁgﬁez’xat e,

bl eonyci n, (cgopposphamide, winchistpteospidaprainisonthcEABBR , (cyelaphnseb#8ESne, and
| eucovorin), ProMACE- MOPP_( pr isone, : r uki-BACOD

cycl ophos éﬂﬁ“&@]n’ef’{)"ﬁ(?g?aét‘;g’ f@gé:rﬁg%ﬁi r\q{ﬁeﬁ%@h géeqﬁlgpr;?%rg%?’ncri stj ne,

pr ednizgongmetitrepatecar baaimysn, Pr doaCERIayt aBCKAPRosarA8igRe, MEFHIPexat e,

dexamethasone, and leucovorin), ProMACE-MOPP (prednisone, methotrexate,
doxorubicin, cyclophosphamide, etoposide, leucovorin, mechloethamine, vincristine,
prednisone, and procarbazine), ProMACE-CytaBOM (prednisone, methotrexate,
doxorubicin, cyclophosphamide, etoposide, leucovorin, cytarabine, bleomycin, and
25  vincristine), MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine,
fixed dose prednisone, bleomycin, and leucovorin), MOPP (mechloethamine,
vincristine,  prednisone, and procarbazine), ABVD (adriamycin/doxorubicin,
bleomycin, vinblastine, and dacarbazine), MOPP alternating with ABV
(adriamycin/doxorubicin, bleomycin, and vinblastine), and MOPP (mechloethamine,
30 vincristine, prednisone, and  procarbazine) alternating  with  ABVD
(adriamycin/doxorubicin, bleomycin, vinblastine, and dacarbazine), and ChIVPP
(chlorambucil, vinblastine, procarbazine, and prednisone). Therapy may comprise

an induction therapy phase, a consolidation therapy phase and a maintenance
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procar bazi ne), ABVD (adriamycin/doxorubicin, bleomycin, vinblastine, and
dacar bazine), MOPP alternating with ABV (adrianycin/doxorubicin,
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ar de, otrexate, and et oposi de),
DHAP 4 depﬁ@n? g?@ﬁgkﬂ@qe h|h@h—d@:®e ayterabindi reed aﬂiﬁplaiinkpll%ﬁq)%‘ SP&%?

(et oposi de i.sol.0 i grhigplaati n) ,
EPOCH (et H‘B%’T"H% an%ﬁ"ﬁ@ﬂ%?m rk% 0 r%g/*tgﬁb&& C?I%S%%%@cg@'@p?&rgg V\III th bol us
doses of gbétpb@ﬂh@&ﬁ@a%@@(ﬂh@tyclwmsplpﬁreldm efopeside, ORI ZINeC HELBISABS phani de,

etoposi de, pf I%%&{y%%é&?@}ﬁ%gﬁ&@hﬁg toxaﬁt’f’?né) &?/l%%é’)and erddridohenatp-ne,

m t oxant r SAEP predni sone cycl ophosggam 8
vincri sti ne(cgadpnvsgﬁlammnebncnélﬂ@am gregais@sho deyjephg UB%ci n,

et opodb de SoirBug L AERTE e MP AR dhd precibi PCERESD (BN poamarare.

fl(r»e(g[ lrJTIbE‘II’] fbfbgoflﬁg Rgn’c}cgtrbame, ayndlswm,aﬁﬂ@é’m@@@ ﬁﬁPéHh'F@oWeS’O’ﬁ&H?'?‘zogaL i

[ he of & MEEtBR: cvpionnoehBBERS i YRR oLt ent ﬂegafggf Stine,

Sﬂgsgrgdwa?ﬂméw |l3§r?;;hdmds maytlmphaiﬂmrbf@@eGl\/ﬁ:—f'sﬁzl'”efq_f:lt'le@%%l“ iVt Eé@: ﬁa gnd
@%ggpffm'i §t SV LEhl:gvél ‘ﬁ% 2 i r@‘%t&im Ak

(Ri t uxanTIYS e TSt I ne. of
t r eat pent OMIC54E0Rloewed| mphbm&rard:b Pheﬁfhc?r gt ﬁé‘OPaHWXImab ?&ltux ),
CHOP-CMC-544 or CHOP-rituximab (Rituxan™)-CMC-544. Alternatively, phase 1
may have a first line of treatment with COP (cyclophosphamide, vincristine, and
prednisone)-rituximab (Rituxan™)-CMC-544, followed in phase 2 and phase 3 with
COP-rituximab (Rituxan™), COP-CMC-544 or COP-rituximab (Rituxan™)-CMC-544.
25 In a further embodiment, treatment of aggressive lymphomas may inciude a first or
second line of treatment with the antibody drug conjugate CMC-544 in phase 1,
followed in phase 2 and 3 with CMC-544 and CHOP (cyclophosphamide,
doxorubicin, vincristine, and prednisone), CMC-544 and COP (cyclophosphamide,
vincristine, and prednisone), CMC-544 with rituximab (Rituxan™) or rituximab
30 (Rituxan™) alone. In yet another embodiment, the treatment of aggressive
lymphomas may include a first or line of treatment with the antibody drug conjugate
CMC-544 followed in phase 2 and 3 with CMC-544 alone or in combination with other

treatment regimens including, but not limited to, ESHOP (etoposide,
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predni sone)-rituxi mab (R tuxanTM -CMC-544, followed in phase 2 and phase 3
wth COP-rituximab (Rituxan TM, COP-CMC-544 or COP-rituxi mab (Rituxan

™ - CMC- 5w0.03a%6k3 a further enbodi ment, treatnment of aggPeTgiSvE 139y phomas
may include a first or second |line of treatnent with the anti body drug
conjugate CMC-544 in phase 1, followed in phase 2 and 3 wth CMC-544 and
CHOP (cycl ophospham de, doxorubicin, vincristine, and prednisone), CMC- 544

and %’t&ylo nospham ?,eg;hl okb “%&@%&%‘HW.smeedawoe@blawvcﬁmfww th

rituxi maH” uxi tuxanTM al one g%st ?t her
enbodi menktopbbiget readristng, e@hdaggxasiicine for ﬁ@pﬁbﬁﬂﬁ% witly peles udeses 9rst or

e o R RE ot d] b Sor beRREUnd) HavROM mmmdgvmemembl angd in

phase 2 df§ ne or 1'h conbination Wth other treatnent
regi mens étpgdsidl) ngsrwst (Autamycim, selmedrol, B8RP, aad Gispiatias, MIME {MeRYh3/ 092623
PCT/ US03/ 13910, | pred h- t argpli nme fafifidd)e and

ci spl & i n§ag: EP@?I—F‘ {Aét o) '8? hggg)?v?nc%hgtl %@BGSIG% doxor ubi cj n(q?o 6 hours

wi th bol ug;cmﬁe@r@imde;yeh@pétomﬂm cﬂletahdobwarwlpﬁ e“dtﬁ@‘dﬁwéb’ Ugs, d 1B

(i fosfam t hotr exat e Bt %d Fegirh@hginedr ol ,
Ara-C, an Frapy miﬂgl(}la:nf%% @Wg%;ma? osf am'ﬁé)l\{jélI a%\E{Ahot rgclaxat e, and
et oposi deaoseggds le(Et}(atfansfpwmdtei in tblycapphﬂ&blgmﬁ}ambﬁéou%d‘ @@'&ﬁ%? rigep! eSpet aj | s

of vari ous ot OoXi i a pRNSie@sn iAcl udi ng
conbi nat|6 %%? r§ ?gyc o% %ceﬁpwm @énﬂfelﬂ'elhﬂ n

egi nens osa\ges etc. that are Er ovided in
this appl Regdrivery,ceh Etﬁtldrou%dohslner@ahm@rncpﬁ,l i“ﬁﬂnésa”dar’{ﬁ”kmsa@q
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Physi ci anb%vﬁ?@,rmmhsr@mMbelaa@j%amettg(mahal Eds. Edward Chu and Vi ncent T.
DeVita, Publi Sﬁgﬁ FgeS J‘ﬁ]is 981 E@hﬂénrg\té?es g%ﬂ@ﬁ?ﬂ)d o-fh%aﬁl’i@%@mbnld?vaﬂ Yhalon al so

provides a met subj ects sufferin g Isrom or
at risk OEub}e@téCduffémigafmnreodlaisasld@f acpralifgcatiue | diaideyy chasagternzed Py Eelie s si ng

CD22, th t had : :
amounf® Ofe egm?/&s%gfgl%% ﬁli ﬁ%é%%?\@s@{rﬂ BminRtditey &Hibleetibjedn agfdifeetiveve

ron. The present | nvention is
furt her degmuhbefCMe!sam dof thes presértiinventiorki ng exanpl es, which are intended

to further describe th iR Gpkdifc WERIAEG -ex3MpR¥AVPLE 1
GENERATI ON OF %Rnﬂ ??EFE'“X%@%&(&E@MAH%E ggbgr:tl Bodi es_a gler)l(st P22 vere

sel ect ed fuhiom 2ny terdiedws futbendgsciie the mventlon without limiting its scope.

20 EXAMPLE 1
GENERATION OF CANDIDATE ANTIBODIES
A panel of antibodies against CD22 were selected from hybridomas using the
following selection criteria: binding to Daudi cells, internalization on Daudi cells,
binding to peripheral blood mononuclear cells (PBMC), internalization on PBMC,

25  affinity (greater than 10°M), mouse y1 and production rate. 5/44 was selected as the

preferred antibody.

|, GENE CLONING AND EXPRESSION OF A CHIMERIC 5/44 ANTIBODY

MOLECULE
30 a) Preparation Of 5/44 Hybridoma Cells And RNA Preparation Therefrom
Hybridoma 5/44 was generated by conventional hybridoma technology

following immunization of mice with human CD22 protein. RNA was prepared from
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following selection criteria: binding to Daudi cells, internalization on
Daudi cells, binding to peripheral blood nononuclear cells (PBM)

i nt er nal iwetososesen PBMC, 25 affinity (greater than 10"9M Pcmllssmﬂv’m and
production rate. 5/44 was selected as the preferred antibody. 1. GENE
CLONI NG AND EXPRESSI ON OF A CHI MERI C 5/44 ANTI BODY MOLECULE 30 a)
Preparation O 5/44 Hybridoma Cells And RNA Preparation Therefrom

Hybri doma rat [

R e A s i o
from - 42 WA0BH DALRRR REANLISEBS 181 tra@serber i ingscesPrdedRey - a RNEasy
kit (Q agen, (C::E) ﬁ% t¥'PBt' Mﬁloqg‘qﬁl_% ord 4106) . The RNA obtained was

reverse trans as descrl ed below. b) Distribution of CD22
NHL Tunors An ARmimelriobistochemistryrstudyt was Lwavlgrtakﬁrétg graming gheinieNcet he o

| el dence . HeRbyfion of SBNa ki th8!SU L AACES) RbriokRnal ddlivadibs. CoREol

nonocldnafn ant’ 9a anti bodi es were

It ncl uded b CDQOSéncgﬂyntt-CDé'@mfanhmcﬁbscwlere inghudad infthe ey 40 cantigt B e 50
unors were studied and these were categorized as follows b usi ng the

Wor ki ng FBYEFEIC gﬂir%c?{sand REAL cl assification systens b hgbl astic

| eukem a/ | ynphanmtd] kf gb/tlmors WerB-sBudi¢d and |thes¢nap¢f@cqﬁqg@ﬂzﬁ;ﬁ~rﬁ%?+‘§ BlYw A) 3

| ynphopl asmac Y\g’/ I noc If\q%
Kokl | (INt/F) 14

Follicle Eé‘ﬁgéi‘ Hﬁ?ﬁ) Lﬁ%@’/ﬂ%ngl Lg%lai%ﬁca %j/ffuse | arge cell |ynphona
I(;/%hlﬂamghj @I%ph?tﬁaéﬂﬂdﬁmsmdllymbhemeKl)llghﬂ) T cell |ynphomas Forty B cell

S were itive i th the 5/44 antibody at 0.1
g/m and & 4Pt S'E'PU(WH’@BQ??&D&% \/%&\%V M the concentration was increased
20 to 0.5 .9/ 4lymdreplashcytedminfiungcitemalioe) turmors that were negative at
0.1 g/m, there was insufficient tissue remaining to test at the higher

concent r ati ohMapeseb(nt/Fparal 1 el testing with another anti-CD22 anti body

d/ezldfgn?teggl ?é%g?lﬁgglcgﬁ@p@mpﬁbggqhow thlﬁ}/D)vvhl ch gave stronger staining than
15 e 13 Diffuse large cell lymphoma (Imt)to ngh/G H)

e 6 Unclassifiable (K)

e 2T cell ymphomas
Forty B cell ymphomas were positive for CD22 antigen with the 5/44 antibody

at 0.1 pg/ml and a further six became positive when the concentration was increased
20 to 0.5 pg/ml. For the remaining two B cell tumors that were negative at 0.1 pg/ml,
there was insufficient tissue remaining to test at the higher concentration. However,
parallel testing with another anti-CD22 antibody designated 6/13 (Celltech, Slough,
UK), which gave stronger staining than 5/44, resulted in all 48 B cell lymphomas
staining positive for CD22.
25 Thus, it is possible to conclude that the CD22 antigen is widely expressed on
B cell ymphomas and therefore provides a suitable target for immunotherapy in NHL.
c) PCR Cloning of 5/44 Vi and V.
cDNA sequences coding for the variable domains of 5/44 heavy and light
chains were synthesized using reverse transcriptase to produce single stranded
30 cDNA copies of the mRNA present in the total RNA. This was then used as the
template for amplification of the murine V-region sequences using specific
oligonucleotide primers by the Polymerase Chain Reaction (PCR).
i) cDNA Synthesis
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staining positive for CD22. 25 Thus, it is possible to conclude that the
CD22 antigen is wdely expressed on B cell |ynphomas and therefore

provi des wWOgi092mbd e target for i mmunotherapy in NHL. c¢) PCRUSha»NIng of
5/44 VH and VL cDNA sequences coding for the variable domains of 5/44 heavy
and light chains were synthesized using reverse transcriptase to produce
single stranded 30 cDNA copi es of the rrRNA present in the total RNA. This

was then used as thel?l}l&rwé ?ntr'u%lz Q@gjl'r@QctR)fn Tf&ﬁ’mguédrﬁ'eﬁmygrtﬂgl on

sequences usi ng spe‘é onucleo |de rimers {rrer ase Chain
React i on {oléihg reag@mommeﬁ@ pH48.3WD6 0BM09RI6 28 nF’@’FWU!Q@H? B3 McDNA was

synt hesi zed obk @ ,@gdérﬁagents.
St T+ 1 el B Bvo sTERRE VG R AT T P AR P R R g
of dATP, EdxBERucld&tidd paner, CEGILB 5/20 RNAt@dMunﬁ‘s?Mqi@ewadem Lﬁé‘f@&wacl eoti de
primer, 2 pg 5/44 RNA and 200 ,units | o reverse
transd i pYiderevarsedransel iAgter Jeu Q% 33%26(%/F r6'a hs{ég‘ﬁﬁ%%%&%?@% was

t er m nat eg iy RReab) NGting aBS8CPfor 5 mimitesit es. 1) PCR Ali quots of the cDNA
were subjected to PCR using conbinations of priners specific for the heavy

and |ight chains. Dé)g ate primer pools designed to 10 anneal with the
conserved SequencesAﬂcﬁudtmafahgrta:bmoe@éredmmmtm s RCRsusing wamiingkionge 0k .

These sequences all_ contain, are

H ndil 1) PEmars sRRFTE R ecbRavH Ry 'Fgg‘incPﬂ'BFr s%e ﬁé‘{i‘?&pﬁﬁﬂépgg& déggh%‘?:gecmcc
( SE? 1(%) Ng}]@%.l witd qaealgg@g?;gém bé@herftcéﬁnﬂl tgél s)%namfpetphée vesel waedgaﬁmrd an
initiation codon_an eotj des base laeDERL
sequences PBMers oAt REICARTY B@&P'ét@m( KYBE" 15 ré’{inét{aﬁ é'tgagle Sﬂméy Hoisﬂgr”())t ei ns
of d' mmn%%gﬁ@# nhaégrdglstfronﬁtrimrt@egd@nhe $6QUsncE) G CGOEPEIQ (RRR 1BNGEE) It Ph)
and Human Services, Public erv 0

The 3' pr ﬁ%'@wa?@'"iféstfa@ﬁl?ﬂo‘? cPf tgﬁnref‘w nQr L‘g Eﬁzfn@g@d Eﬁ%ﬁgﬁao d_@ﬁ

alnt i body ?n?ﬁgm{gzsgdd\e}ﬁ@ Bh&ﬁé Ndagier p?ptmﬁ]@qbencdshé kenwyrm;OLB@l antibedies dcakatt at e
cloning o e men e [ S1ifqe

mi xt uf d@él%{%ﬁ%‘&?”%%% %EP%%”?: ?quE‘E’PBQS@ﬁ“ & 'an ﬁé dif 19?9“ @ISITEI’

i ncl udes mpéﬁ&JenfMéanmtar@mwmsmldeapPubltcaﬂmlthcseempesg\laﬂpnel Isstltpéglqﬁn of

the primers contains a m xed sequence based on those
Health).

The 3' primers are designed to span the framework 4 J-C junction of the

antibody and contain a restriction site for the enzyme BsiWI to facilitate cloning of the

20 V. PCR fragment. The heavy chain 3’ primers are a mixture designed to span the J-C
junction of the antibody. The 3’ primer includes an Apal restriction site to facilitate
cloning. The 3’ regionof the primers contains a mixed sequence based on those

found in known mouse antibodies (Kabat et al., 1991, supra).
The combinations of primers described above enable the PCR products for

25  Vy and V., to be cloned directly into an appropriate expression vector (see below) to
produce chimeric (mouse-human) heavy and light chains and for these genes to be
expressed in mammalian cells fo produce chimeric antibodies of the desired isotype.

Incubations (100 pl) for the PCR were set up as follows. Each reaction
contained 10 mM Tris-HCI pH 8.3, 1.5 mM MgCl,, 50 mM KCI, 0.01% w/v gelatin,

30 0.25 mM of dATP, dTTP, dCTP, and dGTP, 10 pmoles 5 primer mix, 10 pmoles 3’
primer, 1 ul cDNA and 1 unit Taq polymerase. Reactions were incubated at 95°C for
5 minutes and then cycled through 94°C for 1 minute, 55°C for 1 minute and 72°C for
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found in known nouse antibodies (Kabat et al., 1991, supra). The

conbi nations of priners described above enable the PCR products for 25 VH
and VL t owbe3odwerd directly into an appropriate expressi @OTWUSOY91{ See

bel ow) to produce chineric (nouse-human) heavy and |ight chains and for
these genes to be expressed in nanmalian cells to produce chineric

anti bodi es of the desired isotype. Incubations (100 |) for the PCR were set

VoG 2, 0! firer Atgr o g, Sl prHRA Ao B el o h&k%’%%'%%@ horeEr and
dGTP, 10 piahegafosefgel.mer mix, 10 pnoles 3' priner, cDNA and 1 uni ?nTaq

pol ymer ase. Reactjons were a
t hrough 94C fof%1 tha ORAVY, © %‘%‘gf%ﬁa’idaﬁ %@?ﬁgd N’%z% ‘?Mw BN ttoag/%gg%(z:ged
ZST{ usogl %,a@.atl@ pAmat ﬁubbann@aﬁm wabincthel siart oflframeyask dfreplaesd feagiondn wer e
alyze el ectrophores| s o) h
V-regidn, P idg RIS, pé’cﬁ’ E?Q?’H%rﬂg “%/gég&gﬁ?d 91‘{’»(%“ PAA geghgﬁmg&rj\@%&%ﬁ ;fjlrlrehtré pool
anneal i ngpwiat Rbgudrite Wbardetmmmafcamedmrmsllate@riba@w a dedytaghaming agisht i de

primer pool. The f re cl ne :pw

sequence SEISHEBer iﬁ%g‘gﬁ‘ﬁﬂﬁ%‘y\%ﬂﬁ C%t % Itvghgl ve aéﬁqﬁgcygﬁvﬁgbg@?al The DRA

B?g?g?ﬁesgﬁ%‘ﬁcme@ wéruﬁmdeemlmﬁalm edFigyrer &f shomsc thet Minge a% er i nal
e er r t \F h

Cequence SFIAES ahbs SR TUERLAEisAPbknn bR, B pPRuis B ¥ 2ond 3

10 shogs thevONR pNNmbtensemmnce obthet metunadigintearid @ﬁﬂVYaﬁhémh\é'é%SJO%Qf n

V-regions of nou aonal respectively. iii) Ml ecular donin
of the Pﬁ%ﬁﬁm?n?ﬂgg%ﬂ??%g?\@ﬁegi on sequences were then cloned int og

thet exprfesa OE vectui)r MoevREi Clohingnaf teVRERA régingotses 7 and 8). These are
vectors for the Xpression
I3| grlrbef\(?mﬁian%@%cé%' % cﬁh@&'ht&% SlteiorPNA

encodi ng const ant ain and human gama- 4
heavy chalvegtoi’éhpl\/MR’rCEglamd pMBRsaluFlgmremédaﬁdﬁBb tﬁ@séx?f?e%%it%ﬁ foedhor by

restrlctlon di est t]
e W 1B oo erpiestion ¢ 1ot hd ARl iR Bohtafing BRUACEAcdhel Bispine regibRgoPl T and

heavyI chalmnBNA(a\ppa hghtpdhafnmruﬂ mynmmmaﬁgh%VS chaip. HPPﬁérreg'B“ Waersd8uce a
rouse. noaRPrERa T AR, FOksy BT R0k 78 SR i shalon i a8 - °
(termed 1@%humgenvﬂowemsmﬁw§fa| andi RsiWh agstrigéort gliteswiciRptio qglase
pMRR10(544cL) (Figure 8). The heavy chain DNA was amplified by PCR using a 5’
20 primer to introduce a signal peptide, since this was not obtained in the cloning
strategy — a mouse heavy chain antibody leader from a different in-house hybridoma
(termed 162) was employed. The 5 primer had the following sequence:
5GCGCGCAAGCTTGCCGCCACCATGGACTTCGGATTCTCTCTCGTGTTCCTGG
CACTCATTCTCAAGGGAGTGCAGTGTGAGGTGCAGCTCGTCGAGTCTGGS
25 (SEQID NO:51).
The reverse primer was identical to that used in the original V4 gene cloning.
The resultant PCR product was digested with enzymes Hindlll and Apal, was sub-
cloned, and its DNA sequence was confirmed, creating plasmid pMRR14(544cH)
(Figure 7). Transient co-transfection of both expression vectors into CHO cells
30 generated chimeric c5/44 antibody. This was achieved using the Lipofectamine
reagent according to the manufacturer's protocols (InVitrogen:Life Technology,

Groningen, The Netherlands. Catalogue no. 11668-027).
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5 GCGCGCAAG CITG C C G C CAC CATG G ACTTC G GATTCTCTCTC G T G TTC CT
G G CACTCATTCTCAAGGGAGTGCAGTGTGAGGTGCAGCTCGTCGAGTCTGE3' 25 (SEQ I D NG 51).
The reverwoe opiyses was identical to that used in the ori giPeaIUSVHIYENe
cloning. The resultant PCR product was digested with enzynes H ndl |l and
Apal , was sub- cloned, and its DNA sequence was confirnmed, creating plasmd
PMRR14(544cH) (Figure 7). Transient co-transfection of both expression
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f k 4 I t
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i nserted |r¢r§|(guep(w§{iké(154¢cﬁ=bm(ewbé©4 cvessee Orimet waxaed Eneadpel rese PCfener at e
expr essi on Hﬁﬂ"gs ag?ogg eelngleagi%ﬁ%ﬂgé]ﬁgsnwg}% @B%&ed he Mé%@zﬁrﬁég Apantnd 5\_()

nut at| ns ch angl ng the am no acid sequence
away fromnthee@oirserted snfy- XMRRSI 4(f4cH) t(alsokelemvasuivihi Khalr 8l L4080 {he

potentially 20 reactive él¥$¢1antewcgﬂ é%s@'rﬁbtla A yrhgqq;gth VIg7R ddersRd

resi due agiRieHeSHFREPE ari ant p asmi ds were co-transfected
with the mhutpﬂnc&&smhlattadhg@fveoaﬂzéloemted@s@wngm|thﬁrﬁ”@”%ﬁ?'ﬁb??ﬂye'?ﬁfr?‘%ﬁfs

from the consensus N-X-T/S while the K60R mutation replaces the potentially
20 reactive lysine with the similarly positively charged residue arginine. The resultant

cH variant plasmids were co-transfected with the cL plasmid to generate expressed

chimeric antibody variants.

ll. EVALUATION OF ACTIVITIES OF CHIMERIC GENES
25 The activities of the chimeric genes were evaluated following transient
transfection into CHO cells and determination of affinity constants by BiaCore
analysis
The affinities of chimeric 5/44 or its variants, which have had their
glycosylation site or their reactive lysine removed, were investigated using BIA
30 technology for binding to CD22-mFc constructs. The results are shown in Figure 9.
All binding measurements were performed in the BlAcore™ 2000 instrument
(Pharmacia Biosensor AB, Uppsala, Sweden). The assay was performed by capture

of CD22mFc¢ via the immobilized anti-mouse Fc. The antibody was in the soluble
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[11. EVALUATION OF ACTIVITIES OF CH MERI C GENES 25 The activities of the
chinmeric genes were evaluated following transient transfection into CHO
cel | s andwoeBessehati on of affinity constants by Bi aCore PamaiSy¥i®10The
affinities of chinmeric 5/44 or its variants, which have had their

gl ycosylation site or their reactive |lysine renoved, were investigated
using BIA 30 technology for binding to CD22-nfFc constructs. The results
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explanation is fhat, re ardl f C t e
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e introduction of the
ar gi ni ne neaéfbie (resoits/est showo) ent i al react| ve site W thout conprom sing

affinity. 20 The 8?9{/@1@%}% 98 rdSARVEY h%fK dF@anltéfﬁaﬂsﬁéldaé heltre? 'e?f@ctad'ld for

removal of the A ESkEre t heret or & both | ncl uded in
humani zat Ia@ﬂ'hltgiese ghe if2$AMRIOE &f the arginine residue removes a potential reactlve S|te

without compromising affinity.
20 The mutations for removal of the glycosylation site and for removal of the

reactive lysine were therefore both included in the humanization design.

EXAMPLE 2
CDR-GRAFTING OF 5/44
25 The molecular cloning of genes for the variable regions of the heavy and light
chains of the 5/44 antibody and their use to produce chimeric (mouse/human) 5/44
antibodies has been described above. The nucleotide and amino acid sequences of
the mouse 5/44 V, and Vy domains are shown in Figures 2 and 3 (SEQ ID NOS:7
and 8), respectively. This example describes the CDR-grafting of the 5/44 antibody
30  onto human frameworks to reduce potential immunogenicity in humans, according to

the method of Adair et al., (PCT application No. WO91/09967).
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CDR- GRAFTI NG OF 5/44 25 The nol ecul ar cloning of genes for the variable
regions of the heavy and light chains of the 5/44 antibody and their use

t o producwoabiomses c (nouse/ human) 5/ 44 anti bodi es has be®oTdSe®1iobed
above. The nucl eoti de and am no aci d sequences of the nouse 5/44 VL and VH
domains are shown in Figures 2 and 3 (SEQ ID NOS:7 and 8), respectively.
This exanpl e describes the CDR-grafting of the 5/44 antibody 30 onto hunman

frarreworks t t nicity in humans, according to the
met hod of!- A '%%g#&:jl"e8 P@fgé‘ﬁ% |cat'é|a§ln No. W91/ 09967) -47 WO 03/092623
PCT/ US03/ 13910pProfein CobérdaFAlIgRG <OF V\Bﬂwdon.slew SHERCES o8] hugiaguthc e
alignnent with cons uence ,Igégag ght
chain V r&@§Heh <PRRR @?éﬁa'@4 6 ShYUt nézg%lr@ t|t &%gr{géerﬁﬁ&gni:f) @nﬂly

constr uctﬂongoﬁgmcﬁ@%rgrmmgﬂaftadgtgﬂwt chegii,rthe tah@m@d@ﬁ@'vorkrr %Qmﬁo‘ﬁh@sla@gl ons
chosen 5 corres to t ot

OL2. DRK9 %Eﬁ%;ﬂ@gedd to%H%sef ?ﬂﬁgi}g V%s@lb‘ﬁ@;ﬂ?e%fﬂw@b@ﬁ@lﬂmgﬁq%hé@

FRN4""38Ce equence was derived fromthe
human J- reg gam@RbI 4 BEceptetequeellds detivediar thedminedn dHirgiemhaeidliaei d
sequences of the frarrework regions of nurine 5/44 and the acceptor
sequence ?%QL@?‘(?%H in Fi gure 5 and shows that there are 10 27 di ffer ences
bet ween t he donodsorﬂ;ﬁuilsaﬁaﬁpﬂheraminalarsd saquemeh qfotbet framewerk raRNG 9fs was

e o RSPt ol B R PG f0 0

bi ndi ng, fects on packing or at
the VHINL Q'ﬂUﬂfeFéﬁh@s befwean tiheldone andacdemomur@onpgue@éh éqsﬁwm@r\taé)ﬁtys'eind

sufficiently different fromthe burhne ealdys drbGT® Siigthasnding! ari ty

or char geWap ue wWas on th
anal ysi s, eftiét direesj onindiedctiy hibrdlioR-affeafst @dpadkisist orcidhe VHNa\yntﬁ@act%elf a

sequences give SE EEW (&HQYRERreh th¥®lLfhan
const ruct rlne|FFSlg@ﬁg@$Rﬂ¥gﬁ&%d%%§F i&%—(ﬁ (lé&yl\fﬂf% raftin uof the 5/ 44
Pﬁavly CE?irébﬁmlna@mﬁvf gnzétepblam¥mgmh@fsme§thzmyt"ﬂ%lf@gﬁgiea‘g’?% HEFT eg for

e li chain e omaj n o Y lidhtesin, frodv Ha be
horol dgou&apsd Iﬂ'}rr&‘ﬁ ARAVSIS I N %rst?ngooﬁ ﬁ’:\lg Itsg @s(ag léh i 0%) sequence
:cdentl ty?< sﬁ%dgﬁ%&?&@trﬁSE@é?MdéméaﬁQ tDlHO]t‘Rﬂﬁm%@E) g‘_f?ﬁ%ﬁ‘;ﬂs ryetem an

r amewor was used as an acceptor framewor e framewor
acceptor sequences were derived from human J-region gernline sequence JHA4.
25 A conpal i SDR-GRAFTINGOFS/ e BEAVYTGHAINV t h t he framework regions is shown

'n CDR-grafting of the 5/44 heavy chain was accomplished using the same

20 strategy as described for the light chain. The V-domain of the 5/44 heavy chain was
found to be homologous to human heavy chains belonging to sub-group | (70%
sequence identity) and therefore the sequence of the human sub-group | germline
framework VH1-3,DP7 was used as an acceptor framework. The framework 4
acceptor sequences were derived from human J-region germline sequence JH4.

25 A comparison of the 5/44 heavy chain with the framework regions is shown in
Figure 6 where it can be seen that the 5/44 heavy chain differs from the acceptor
sequence at 22 positions. Analysis of the contribution that any of these might make
to antigen binding led to 5 versions of the CDR-grafted heavy chains being
constructed, having the sequences given in SEQ 1D NO:23, SEQ ID NO:24, SEQ ID

30 NO:25, SEQ ID NO:26 and SEQ ID NO:27 (Figure 6).

-48-



Figure 6 where it can be seen that the 5/44 heavy chain differs fromthe
acceptor sequence at 22 positions. Analysis of the contribution that any
of these wDght9zwake to antigen binding led to 5 versionsPofi/tush&13910

CDR- grafted heavy chains being constructed, having the sequences given in
SEQ I D NO 23, SEQ ID NG 24, SEQ ID 30 NO 25, SEQ ID NGO 26 and SEQ | D NO 27
(Figure 6). -48 WD 03/092623 PCT/ US03/ 13910 |11. CONSTRUCTI ON OF GENES FOR
GRAFTED SEQUEN r i ey af t ed sequences gH1L
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r ecover edoficNekterRbAGHENeRP(FT, &) Lamus1 (G Afjliag lbolyalerase taerliTan. kpPRliedcat no.

28706) . The DNA was | ut ed i I i (da g o 1t he gH1
and gL1 DRIRSYEEESt ﬁ%ﬁﬁ’gefad}?e&\laogfdé%gﬁdrﬁﬁcir% en %'D%O\B’rirec?%n?nq_ vect or
PCR2. {o TORRtS asmFOgEE 1nBinub akd 5R0M 19r hovoutdi fry IbCYRs ndhafaeeiRer ' s

instructions. This ngn-expressi ¥eclt senved.: | @Bb\Ged NisfgMedi at e
to facili P'%i{dé";@e‘ﬁ%f@n@\e g6 °% 4 g;bgefna@% er g%' gggﬁezds%neDﬁA seq uenmbng usi ng

vect or - SpegAGEN dpin BBILMnBEQIARStk g@ axttadianf kit, cet nec28dBonde tA8Sni ng gH1
and gL1, creating plasm p 449H1) Hal igures 11
and 12). gbitethingg iva@mchgch i"geR2 éi%éogﬁ ?ﬂ“ﬁeogﬁlg%gmn% drlré"?ﬁod ngse reﬁsﬁigg to
gr eat e t hg o By HMBItRE Inditragdrs TOHD T, clningdedtor aBR2g1L TORY (eatalod'® 8Rows t he
esign of the oligonucleotide cassettes. .TqQ.constr _ { , the
vect oft5 pCK#52¢-9augtepyding to %@F@?ﬁ‘? ﬂrﬁ[i)'rjsn\k'/gt'so(hgms]t rﬁ\ﬁ’uﬁ {n]n t8 g%rg?ééﬁ {rli@ég%rl on
enzynes shpMRdXEBdiémag Interfretistd1® fabittate/seciiancing Xhalar@s nEnberdiclangs. | i ght
chain). The | arge vector fragnent S purdfj-e d nd was
used in | DAY} SBAUSKCIE YR 3?8@%?&?8&@0?@%8 (%:'gasssgﬁde{.o ﬁ_?h{ggg)o ?ggtggtéfeesg are
conposed QhnRiriTHHEERALANY cilatigg pleashtds paB2.1(SHag 1) and PEBE1€548HD) ni xed

at a concentration of 9.5 pnoles/l in a volunme of 200 | 12.5 nmM
(Figures 11 and 12).

20 An oligonucleotide cassette replacement method was used to create the
humanized grafts gH4, 5, 6 and 7, and gL.2. Figure 13 shows the design of the
oligonucleotide cassettes. To construct each variant, the vector pCR2.1(544gH1) or
pCR2.1(544gL1)) was cut with the restriction enzymes shown (Xmal/Sacl! for the
heavy chain, Xmal/BstEll for the light chain). The large vector fragment was gel

25  purified from agarose and was used in ligation with the oligonucleotide cassette.
These cassettes are composed of 2 complementary oligonucleotides (shown in
Figure 13), mixed at a concentration of 0.5 pmoles/pl in a volume of 200 pl 12.5 mM
Tris-HCI pH 7.5, 2.5 mM MgCl,, 25 mM NaCl, 0.25 mM dithioerythritol. Annealing
was achieved by heating to 95 °C for 3 minutes in a water bath (volume 500 ml) then

30 allowing the reaction to slow-cool to room temperature. The annealed
oligonucleotide cassette was then diluted ten-fold in water before ligation into the
appropriately cut vector. DNA sequencing was used to confirm the correct
sequence, creating plasmids pCR2.1 (5/44-gH4-7) and pCR2.1 (5/44-gL2). The
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Tris-HCl pH 7.5, 2.5 mMMd 2, 25 MM NaC, 0.25 nMdithioerythritol.
Anneal ing was achieved by heating to 95 C for 3 mnutes in a water bath
(vol ume 580 oaiod26ehen 30 all owing the reaction to sl ow coOOPCTAISOBCINO
tenperature. The anneal ed oligonucleotide cassette was then diluted
ten-fold in water before ligation into the appropriately cut vector. DNA
sequenci ng was used to confirmthe correct sequence, creating plasmds

CR2. 1 (5] 44- gHA-7) . and. pCR2. 1 (5/ 44 4 6
P USos ertbe gﬂ?é%‘?f?eé’&ga?%% t%eg‘gs@éﬂg%‘%%%'ﬂ%fe’”tfhg”ne\/\gu RRAIRS  the

expr essi OgVREq 4 Prsavy RNEIR) 4nd hEI&R1Y. icfightrchaimnd pMR10. 1 (1ight chain). IV.
CD22 BI NDI NG ACTIVITY OF CDR- GRAFTED SEQUENCES 5 The vectors encodi ng
grafted variants were co-transfected into CHOcells in a variety of

conbi nat i pIGDIOBRIDIRG ACTIVIThOFE DB GRAFEED BEQUENGEPbody chai ns. Bi ndi ng
activity was c ared in a co it [ I cadiing of the
origi ma  nous Hg)’@f °5’§rﬁq088'89g?aiiedb\%aﬁg?tgg\%%c g@mﬁgg%?gpﬁigb%b?g?%ed from
ATCC, a Bysdkdtj bf Sombibiagumemgkihepnith taes prigioarehineesia antibady ehgihes Bindi9sur f ace

CD22). This_ assay was 10, consider t e : r Qrigihafts in
their abi PRI MESHARPAY Lbf Icog‘ﬁﬁﬁtg)@e%%&%z%%gﬁesgl t's Ea?éhé;hggim, in

Fi gures 1qrBd 514 aftbaeigfobeinsimgnto Rampe celis (abtgined from ATECE ReBYWKES bet ween
any of the grafts, all rformed e_ef [ td1sgdb)t Ry ' d4sC at
conpet i ngVARACRS 'V'E“HEOW‘E% W%‘a?%!ﬂ@‘.re éés%ﬁ{glr%ﬁ%%i on &f hl?‘ﬁsegéyami ti onal
hunanq g esicehagerad thidPegtihyoto @DRarS tiebfaftar thehrabildy & hivd tapek KT have
15 affected binding. The graft .c [ i it h I NWEREE vafy Muri ne
resi dues &%H?-H?ﬁa%su SRS YN "?ﬁ'ﬁ@‘frggﬁf‘%@ﬁgsﬁ] Gér a?? bgﬁébﬂ_’as 6 Idonf)yr

resi dues. jifResdifbreficd/Betwéen ard7ofathe gr@ks all perfemedt ingrd gffecively ttait Mfacki ng
resi dues. Residue H38 js at .t VHNL: . f S & h&gitonaur f ace
resi due cICBWrF@?PH@péﬁ@ ﬁ%a'%ﬁqgh%@ha? P(Qa{:eﬁ'yﬁ%gntéont_ rligﬁgg gq@t o ant i gen

bi ndi ng. @ ridneseiduesiaiuns,end2of CIR-HMGHInaANDEHI7Ardd frot /PPe#r 1BRYR i ne
sequences of hargan_kappa genes from ot her sub-groups. The heavy chain

gr af t 19H7 afgsted PR  fr amewor k resi dues (Residue R28 is consjdered to be
part of CDR-Hirhengteft coibirstioniaitiitiae ledef numbersf miging eaidessOlgiditVagy (see

re surt adelectis diteopbenaB BB G i ior iy, S dpesRENEL BB B e AT
packi ng regisiues goesitidlye iMpartans pankingeresiduest hRewidNg T34 &f fAcl8S Ve hese
| Resi dudmedass-s e DR sl apliue SBEES W GBREE2 Bhd MAyeEm- GT 0P
20  contribute to antigen binding. Of these residues, V2, L37, Q45 and D60 are found in
germline sequences of human kappa genes from other sub-groups. The heavy chain
graft gH7 has 4 donor framework residues (Residue R28 is considered to be part of
CDR-H1 under the structural definition used in CDR-grafting (see Adair et al. (1991),
PCT application No. WO91/09967)). Residues E1 and A71 are surface residues
25  close to the CDRs. Residue 148 is a potential packing residue. Residue T93 is
present at the Vu/Vy interface. Of these residues, E1 and A71 are found in other
germline genes of human sub-group |. Residue 148 is found in human germline sub-
group 4, and T73 is found in human germline sub-group 3.
The full DNA and protein sequence of both the light chain and heavy chain,
30 including approximate position of introns within the constant region genes provided
by the vectors, are shown in Figure 16 and are given in SEQ ID NO:29 and SEQ ID
NO:28, respectively, for the light chain and SEQ ID NO: 31 and SEQ ID NO:30,

respectively, for the heavy chain.
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group 4, and T73 is found in human germ ine sub-group 3. The full DNA and
protein sequence of both the light chain and heavy chain, 30 including
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by the vectors, are shown in Figure 16 and are given in SEQ ID NO 29 and
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ANTI BODY ( G/ 44) | t | d anti-CD22
X %@?%A% V%gors (%ﬁ;u%%%{ %He?&%k tpib &ﬁle}ﬂgé Hb%é“ zed anti

ant i body C-gamma ca heam cin DVH AcBut OSu
(calicheamcin derivative) (see Figure 17), Wnere the target protein
concentration was 7.5 ng/m and th %(}\PL gtz 15 cal i cheani ci n derivative

| oadi ng was 8.5 percent by weight o e rot ein. The tar reaction pH
was 816 Q:@wwcammwam@spmmmu@wbw&cmDMHeA%BlHErT @HMN\%E

conponents were as foll ows: ﬁiﬂéwl‘ﬁﬂ% ,55y| ) pi per azi ne-N - (4-

but anesul foni ¢ aci d) (HEPBS m decanoate, and 9% vy/v total
ethanol. The neacypical conjsgatiomdeettin, humagieed BU-COR2AEbBLICEHINAS s of
the anal ysis of this 20 t h QBrivMEive) as
Fol | ows: * EPBLERtAS o Nais aayf e SRR DAL O %,%"é”éa‘ﬁﬁ“" o

Aggr egat e (s&a:@&%1TandhédadmtangatmctelnrQﬂneﬁlﬁrat'QE@Faﬁ i"@?’“%"(‘%{)eng@rgﬁt % by

HPLC) . Effect of .various. s t Ig I capkhrabeoONs on
produdp y|°@|°(t§’ea§‘rlﬁﬁn TGRS t‘@%t eg%gP Qg%ﬁ@ﬂg&?ﬁglprr&glpf ect %Vﬁ t he

product i oRe&ftiof OFH UgRs &b +26. 2nmmdmhe 2150 Cbabfbrérakl))ns RELbE | SRS RBFECT un

where everything was held ¢ n tant e for IN'S4-
concent r atdOBRONGME 5P uGst &9 Oﬁﬂ‘fsoduc d E‘M) Rj ese eg@)pgﬁgaﬁgr es(anal yzed

for proteigfRAGIRIHIC adidOMEPEBS)| heail deludnccmtan@ﬁte aygr BGatvetotal ethanol.

The reaction was conducted at 33° + 2°C for one hour. Results of the analysis of this

20 typical reaction prior to purification were as follows: Protein:  7.34 mg/mi;

Calicheamicin Loading: 82.7 pg/mg; Aggregate: 93.25%:; and Unconjugated Protein
(LCF): 1.07 % (UV Area % by HPLC).

Effect of various surfactant additives and their concentrations on product yield

and purity were tested to determine their effect on the production of conjugated

25 monomer (see Table 2). Reactions were run where everything was held constant

except for the additive and its concentration. The conjugates produced from these

reactions were analyzed for protein concentration, calicheamicin loading, aggregate

content, and LCF. Although all n-carboxylic acids in the range of Cs (hexanoate) to

C+, (dodecanoate) gave acceptable results, the best overall results (low LCF, low

30 aggregate, and high recovery of monomeric conjugate) were obtained with

decanoate in a concentration range of 30 mM to 50 mM.
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CHROMATOGRAPHIC PURIFICATION PROCESS
| CHROMATOGRAPHIC SEPARATION PROCESSES

Although Butyl Sepharose 4 Fast Flow was identified as the best HIC media,
acceptable results can be obtained with slight alterations in the chromatographic
conditions using other resins such as Octyl Sepharose Fast Flow, PPG-600C (Tosoh
Biosep), Fractogel EMD Propyl (EM Processing) and Source 15I1SO (Amersham
Biosciences, Piscataway, NJ).

The starting material for the purification was a conjugation reaction mixture
containing 7.2 mg/mL protein at a calicheamicin derivative loading of 83 ng/mg, with
an aggregate content of 10.1% (area percent by HPLC), and an LCF content of 5.6%
(area percent by HPLC) :

After the conjugation reaction was completed, the reaction mixture was
diluted four-fold by the addition of potassium phosphate solution to a final phosphate
concentration of 0.7 M (pH 8.2). After mixing, this solution was filtered through 0.45-
micron filters. The diluted solution was loaded on a Butyl Sepharose 4 Fast Flow
column. The total amount of protein loaded on the column was 29 mg per ml bed
volume. After a wash with 0.7 M potassium phosphate, the column was eluted using
a step gradient from 0.7 M to 4 mM potassium phosphate, pH 8.2. The fractions
eluted in the step gradient were pooled for further processing, with the pool

consisting of monomeric conjugate with less than 1 area percent each of aggregate
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vol une. After a wash with 0.7 M potassi um phosphate, the colum was el uted
using a step gradient from0.7 Mto 4 nmM potassi um phosphate, pH 8.2. The
fracti onswoaBesmed in t he step gradi ent were pool ed for fuPCRaSOpIdLEssi ng,
with the pool consisting of nononeric conjugate with less than 1 area

percent each of aggregate -52 WD 03/092623 PCT/ US03/ 13910 and LCF. This

pool was | oaded on a Sephadex G 25 (Anersham Bi osci ences) desalting colum
for excha uf f er e f %ﬂ{SBﬁsb@g 20 nM
Tri s G ol Yo0: mREoRT i gEeh EhEs Siang gl RS  AhergRE BREEA)

exchangeddég}j[ﬁng%lmﬂreparmhmrgdwmda bhﬁeﬁ@ﬁrmﬂaﬁ@fﬁrf@iﬁ@#'@‘i%‘s cor«%ﬁtinsméam cin5

per cent b4 nbHG)Te-Elgai, 0 i AR B B Rt JIARERE) B o' N D

ACBUT- G5/ dyehadged NOMINGONpLapaTAEoN OME! She) followinaoprpiigsat e (HICHRARIANzed

anti-CD22 angib y B/ 4 C a ;% e by the
above %on}-ﬁlﬂjﬁﬁq gﬁ éoéa%\%%attana {/b}zegm%’ ﬁ%a bi ndi ng%zﬁ)l?dl:g/ Pg;b/gtéfﬁg?m ne

whet her tb@—cémmyugan(e) generated using the inproved process had any adverse
effect on antigen binding. Table 3 shows that the 15 conjugation procedure
does not have any inpact on the antigen binding affinity of the antibody.
CMC- 544 i munoconj ugat e nmade by ei EXBMPLEE ol d or new conj ugation

procedure bqun DM hesuTuhsl did not

G e i romPANG SHARNER GO Gty LA BB DR BERUTIOOR? &) Noi o
AFFI Nkdl ES OF CMC- 544 NADEIIBMUUSDCD@\MIN@AEEE{CW4®NC 544 CONJUGATI ON
PROCEDURES Ant | - CD22_ ant |_bod ( (élr{ti%))d a @§/4 ) wilar cent
LoE uman zoa EBAaCT Uggts,  2hr Tyiahghe, (qiEbEpts (dibaaya (6D Wiy
CMC- 544 ( 2alichéarhman (cﬂmemamgaﬁerstemxm@al@omwwtmn 9@0%81@3%“6\'3(7@% 676

d 544 (87 0 10 3.3
U, 544 5t SLBATE B 5Bty 8, LuBaleBratn HOKG et &2
2000 (Bl ApascesdBiad bpsaivarseSefietrgn aofigemibindings ctakle ehshows if¥oiNS zed on
the N-

15  conjugation procedure does not have any impact on the antigen binding affinity of the
antibody. CMC-544 immunoconjugate made by either the old or new conjugation
procedure bound the target antigen with similar affinities, which did not differ from
that of the unconjugated antibody G5/44.

20 TABLE 3: BINDING AFFINITIES OF CMC-544 MADE BY USING CMA-676 AND

CMC-544 CONJUGATION PROCEDURES
Anti-CD22 antibody [Kp (M) Ka (1/M) kg (1/8) ka (1/Ms) Pir(c::Ie:nt
Humanized G5/44 130x107] 7.90x 10° | 2.80x10° | 220x10° | 100
CMC-544 (21 ug/mg) |1.20x 10™ | 8.10x 10° | 6.10 x 10° | 4.90 X 10° 25
(CMA-676 procedure)
CMC-544 (87 ugimg) |1.50x 107 | 6.60x 107 | 6.90x 10° | 4.60x10° | 3.3
(CMC-544 procedure)
Biosensor analyses were carried out using a BlAcore 2000 (BlAcore AB,
Uppsala, Sweden). CD22mFc was covalently immobilized on the N-
25  hydroxysuccinimide-activated carboxymethyl dextran-coated biosensor chip (CM5)

using a standard amine-coupling chemistry at a protein density of approximately
2000 resonance units. Samples of CMC-544 or G5/44 were diluted in the HBS buffer
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25 hydroxysucci ni m de-acti vated car boxynet hyl dextran-coated bi [
(CWb) using a standard am ne-coupling %:lhen‘i gtry at a protein 3;g:??§/ogfcm P
appr oxi mewelog/092e@900 resonance units. Sanples of CMC-544 oPCEA/SA3138e0 €
diluted in the HBS buffer -53 WO 03/092623 PCT/US03/13910 (10 nM HEPES
pH 7.4, containing 150 nM NaCl, 3 mM EDTA and 0. 005% pol ysorbate 20 (v/ (/))
and injected in the concentratl on range of to 100 nM over the
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g;log rerztsres QAﬂﬁm &ﬁlmﬁamloum%éwm aCtﬁll)D%éhswshlal sOhee remiits ebikibgtict | ow

- zunma '
conj ugat e aCNPsETE t@bwﬂmm&&&ﬂ%—?ﬂ)@am’ é%ﬁ%‘{]\ﬁeg%%g nq-élél‘; %gg?b%@hﬁgitg}ﬂ%g
controls m&y@gg%@daﬂﬁ% QN1: 1W.édgmwfﬁlbinlegtmmWh cempartsatien far masman | gGl

b0l yclonatangien e OMor#hend ‘aeeavbded S GoRel Qazz il pirfer HRD

g:\’gt ?ﬁgu?gﬁm@éﬁcmz qR2= OzboR@wnseemmLDmKDms 285 npMar Gonjugdtion to

surface @g?ﬁ?":@gg;%&g]@;n%gth ﬂgﬁég&to Fﬁe 'gj%] rastﬁs%%nq#%rﬂng?/ﬁd I](c)wer
%%gsr o gh%ﬁ%lﬁ&n 'rc])? oRiC-BEL ana 3 4td 8022 @xprestedbn rhlumalqumqucﬁg o(r),a|
The ‘sane. dEMPRTER ROICYAREASGTHERGY BPRIVIG N om0y b i )
(Rt uxgnThpeis) bk itd RailcHeamith EdMudté CMA-676 (gemtuzumab ozogamlcm) were
used as isotype-matched controls in this evaluation. Rituximab (Rituxan™), a
chimeric human IgG1 anti-human CD20 mAb, was used as a positive control.
Purified human polyclonal 1gG1 and IgG4 were also used as negative controls.
Binding of CMC-544 and G5/44 to CD22 on Ramos or RL BCL was similar and
25  distinguishable from that of human polyclonal IgG4. RL BCL displayed lower surface
expression of CD22 than Ramos BCL. In contrast, the binding of CMA-676 or
glL1gH7 to either BCL was similar to that of human polyclonal 1gG4 consistent with
their lack of expression of CD33 (data not shown). The same cells demonstrated
strong binding of anti-CD20 rituximab (Rituxan™). Unlike hP67.6 and CMA-676,
30 neither CMC-544 nor G5/44 demonstrated any binding to CD22" CD33" HL-60
leukemia cells (data not shown). These results suggest that the conjugation of G5/44

to calicheamicin does not affect its antigen specificity. CMC-544 specifically
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30 neither CMC-544 nor 65/44 denonstrated any binding to CD22" CD33 HL-60
| eukem a cells (data not shown). These results suggest that the conjugation
of Gb/ 44 wowm3pgdéexheam cin does not affect its antigen specirftiSod/13910 CMC- 544
specifically -54 WO 03/092623 PCT/ US03/ 13910 recogni zes CD22 on hurman B
cells, but not on nmurine, rat, canine, porcine or primte (cynonolgus and
rhesus) B cells (data not shown). EXAMPLE 6 5 ANALYSIS OF I N VITRO AND I N

VIO EFFECTS O Ottt NeVITROGYIATON (e The slfielpcindy 544

made by uSCRGIENIA Focesses on vitro growth of
CD22+ B- Gehrhate)Bpitonageednd iheaes B dells (déa dot shaain). and Ranpos, were

conpared. An isotype-matched calicheam cin conjugate target ed at human CD33
10 (CVA-676) was used to reflect antigen-non-specific effects of the
conjugate. The wuse of unconjugat eEXAMREEgamma cal i cheami cin DVH (the drug

rel eased fromthe i al uation
i ndi cat ed that e¥¥h- N@I]S[(ﬂéﬁ Vﬁ@%b 'Eﬁpﬂw&@g¥%§%géﬂgl&mc§%%o the | ethal
effects of cafysprersveonmoxiarve 4 shows the results of these eval uations
xpr €556 %Qe At S T e L T R
expr essedThe efff did
Cmes ot P A e e Gt el s ¢ *"‘“"“’éRmsawde%a"ee?Zé w
drug it serempaied. | Aptigaswee- Wﬁ%ﬁ%&a@?ﬁﬁ” 8 8@"&% 9%%9}&& h/‘gﬁg'gr@omed
cyt ot gyi C'(éMAtég%f) WRSuSdd {befeflbasant‘gmenQpeaflmeﬁaas tod theh eonjugaie] uldwet ed
cal i cheam' cin derivative. is ap 8% Snt fro Eﬁh ﬂ{.;gs%léag af,%prpmégate
made by t hee OfgnsaugHag L’]bé? 985 eRiessapgl g&‘ T S RRASF AN cyt ot oxi ¢
effect at by RGAt Lte AT dnDAGRY h\g\%@gﬁ@; fratHiBgalidton indiohtegahat emueafbyeseheelm 676
conj ugati on ‘process. -55 3/ 09%3@3 PCET/ 50%1%%1& Eﬁ%l@rg
| NHI BI TI Oingsy usehwassensitiventq HiesaieEeReEP | i Chéam ci n CELL
CMC- 544 L@tg%fwﬁgi%rbvguﬁho?\%‘ébd dnYﬁBF@‘%th&mssar@dﬁmﬁ GAMVA
H NES15CM: h44 th res It x})?eéessedCA L lth%l_l%cer%r%o% %gdt&o‘al)tmg’dy ng%QHNG DVH

shows these results e

CD22-mediated delivery of calicheamicin to the CD22" cells was at least 10 times

more efficient in killing the target cells than the unconjugated drug itself. The isotype-

matched control conjugate (CMA-676) showed cytotoxicity that was either less than

or similar to the unconjugated calicheamicin derivative. It is apparent from Table 4

20 that conjugate made by the CMC-544 conjugation process can generate equivalent

cytotoxic effect at lower antibody concentrations than conjugate made by the CMA-

676 conjugation process.
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65 G M5 35 GM5 35 GM5 RL #1 6 30 600 226 #2 12 40 400 270 Daudi
80 1886 260 Raji

ND 700 #AR0280920423 ND 1000

*ND,

#1 21

#1 500 ND* 2800 460 #2 560 520 4100 490 Ranpbs #1 200 130
not determined 5 TABLE 5. PGROWIIIINHI Bl TI ON

BY CONJUGATED ANTI BODY (1 C50 pg/ M. OF ANTI BODY) B-CELL CMC-544 CMA-676
NEGATI VE ANTI BODY LYMPHOVA PROCESS PROCESS CONTROL CONTRCOL LI NES CMC- 544

CMC-544 CVA-676 G5/ 44 LOADI NG LOADI NG LQOADI NG
L 1 o8 B0 CoAR g B

RL #1 0.09 0.86
53.89 >100 RA&fP

3.08 3.71 ND >100 #2 4.00 N[Q|d§ﬂ]3mmf03ali’ch&1mi¢hﬂb determ ned In \/ vo

65 G MG 35 G MG 35 G MG

BaLRMERMISING. 32 2. 29
86 117.14 >100 Ranos #1

Oyt ot oxi cjty. CMC-544 made by—the—CMe-—544 LCbb B[\]l Ké{gf\ﬂ{ ~val uat ed
in B cel || | yEq@ihe xeWgraMts. |CVASES st u' 43% ohm -56
WO 03/ ogzszswmmmsowae@ws t unpPROCRARIDS welr@ANMad . RL | ymphoma
is a non- BurIﬂ”{l NHemdeaui ved cpCMCHAe Wne@'@é’@@?AN[ ISABSHRANIGIMa| | y
derived ffoma urk| L \$phonpLOADING: r epr@s@NGat i veviexper i nent | shown in
Figure 18) CMC-544 ap do&z/ﬁn muri nesanARody | souemer part were shown|to be
effi caci oiis_in inhibi® G n—a—pose—gependent gzgmeT]; grow h of
RAMDS B- cbRE | ynfhonh. The® conj ubat e t he| humani zed anti body was|shown to
be more potent than 12 40 400 270
Daudi #1 21 80 1886 260
Raji #1 500 ND* 2800 460
#2 560 520 4100 490
Ramos #1 200 130 ND 700
#2 260 ND ND 1000
*ND, not determined
5 TABLE 5. GROWTH INHIBITION BY CONJUGATED ANTIBODY
(ICso pg/ML OF ANTIBODY)
B-CELL CMC-544 CMA-676 NEGATIVE ANTIBODY
LYMPHOMA PROCESS PROCESS CONTROL CONTROL
LINES CMC-544 CMC-544 CMA-676 G5/44
LOADING: LOADING: LOADING:
65 uG/MG 35 pG/MG 35 uG/MG
RL #1 0.09 0.86 17.14 >100
#2 0.18 1.14 11.43 >100
Daudi #1 0.32 2.29 53.89 >100
Raji #1 7.69 ND* 80.00 >100
#2 8.62 14.86 117.14 >100
Ramos #1 3.08 3.71 ND >100
#2 4.00 ND " ND >100
*ND, not determined
In Vivo Cytotoxicity. CMC-544 made by the CMC-544 process was further
10  evaluated in B-cell lymphoma xenografts. In these studies, two B-cell ymphoma
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its murine counterpart. In this study, the |owest dose of cali 1 Ci
conjugate capable of causing significant growth inhibition of Clhsﬁrr)nhghg was
10 g/ kg ovo oswosdcayat ed NAc- gamma cal i cheamicin DVH |In comCrasp3/139he

unconj ugat ed anti body, 10 Gb/44, at 10 ng/Kg adm nistered intraperitoneal
on a simlar schedule as conjugates had no effect on tumor growth. Simlar
studies were carried out using the RL | ynphoma nodel. Table 6 ShO\.NS t he

conbi ned anal yse ree i ndepen -
i Tects GmeRRaHONEn] o bl BR e Ry R E P e o SN Bed s g 15
in size ida|NHé@heteae .RAMDS wvES drglmllwdewémawkl%ﬁﬂwﬁ&hoﬁﬁjéﬁé‘ tunors to

regress over ek tine frane. I fi
in the Rﬁpﬂ%ﬁﬁ%‘f?ae’fpﬁﬂg\enmwé‘sf‘g@uﬁ% ﬁ%(r}t I?ié %‘sﬁgtlﬁgﬂ% gﬁlﬁgclj&%e?/gf >4

fj ggfﬁsslt ;l:%'uﬂf%réé?t Reére sHawa/th he bﬁ&acﬁomﬂlmalhlbrtlhgamacdoﬁe@@ﬁ‘?@lﬂnt MPAB®'e were no
an stu ies. Hi gher doses (60-320 g/k f

CMC- 524 6&%§W5I°WQ%E& g? aegreSS| on of RL I§/rrphoma gTagzano

toget her, the TiRssdrjsgadbiiheedmenizedtantbodyowas skown tq W@fﬁr&o’fﬁﬁﬂ@ﬁﬁ clearly

dermnstra%e t he ca abl lity ELCNE‘dS ﬂ?ﬁt & | hé&ﬂfeﬁﬁ%b Dgate®7 WO

Rla/Lo?éaza PrOHOBEe e FARIE SR AR BHERE E%E%r'c e NST RL

e TBW&&%/\# Nabyag é&%%a% rSABAMNBit VAN rREEOATE \;Es%cr/;@k? of ALUE VS

G Vehicle 6.74
1.34 20 <€rp@btedsIAC-gBEINGR e@cm:aln'msg?hldﬁ5in gonteasp e ‘%’%é’él%a?% ng&%0140320

9,10 do <0c80 Bl @B‘gﬂ@gl%&{ﬁﬂrstéié@%@pémﬁam@smdr sthedtlarms rconjugsteat ek
u each animal. 2100*(nean RTG for CMC-544 dose/

mean RTG Ihzm‘nd) bﬁem@mtumer@fpwtip) 3 p-value fromone-sided t-test
conpari son
of CMC-544 vs. gyafll Ghied! WeRg cA@BE-out using the RL lymphoma model. Table 6

shows the combined analyses of three independent experiments in which the anti-
tumor effects of CMC-544 were assessed on RL NHL tumors staged to 300-400 mg
15 in size in nude mice. CMC-544 in a dose-dependent manner caused tumors to
regress over a 3-week time frame. The minimally effective dose of CMC-544 in the

RL lymphoma model was established from statistical analyses of these studies to be
20 ug/kg based on calicheamicin content. There were no deaths in any of these
three studies. Higher doses (60-320 pg/kg) of CMC-544 caused almost complete

20  regression of RL lymphoma. Taken together, the results obtained with the two B-cell
lymphoma models clearly demonstrate the capability of CMC-544 to cause tumor

regression.
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transfornmed RTG as the response variable. Error termfor all t-tests based
on the pooled variance, s2, across all treatnent groups (s2=154.54). The
ability ovO@MMZ%43 made by the new procedure to inhibit gPomuUsodisdgi@arge 5
est abl i shed B-cell |ynmphoma xenografts using both the RAMOS and RL | ynphorma
nodel s was al so investigated. The tunors were allowed to grow and staged to
1.5 or 2 g of tunor nass after which CMC-544 or an isotype-natched
negative control ' - : INY f ' apeATtoneal |y
Tt he. dod BBHE &y GO R e L D A N e Tor g1 na
schedul e of dosing on days 1, 5 dNINWDEMCFEhe sane schedul e of dosing was

shown earlier-to causetonrgtastiAgregressto {5 Smat | tunfors (see
Tabl e 6).| ACAHKGHEAMICE gur eMEAN BERARR 1rati‘g)nﬁéf -#g%ge\z‘?arge RAMOS
| ymphoma- pear i n®@Bke cauded UMQABEROVEGt egsi on of the 5t ng

| ynphoma pass an@/m day 20, 3 out of 4 tunor-bearing mce were
t unor - f r ep—MOTRERERNT these tunog yhkreed mice up to |day 50 €eid not |i ndicate
any re 15/ growm h of regressed RAMOS | ynphorma. I contrast, ﬁ%isotype
mat ched cpntrol, 2@CMA-676,| had no28ffect on thé3tumof growtR. Four |out of

five CVA-p76-treajpd large tunoriBgaring ricedpad to be saoobificed before
day 15 befause their tunor| burden reached |cl osg to [15% of, plps?ir bgdy
wei ght. -58 WO 036®92623 HCT/ US039-88910 A |simi Par ekperi neit using OMC- 544
was carried out igythe RL || ynphongsgodel . Iintraperitpneal <adiini strjation of
CMC-544 at a dose of 160 p.g/kg on a simladr sghedu e asﬁg§§ ri bed before
caused >90% r egr €$9i on of |t he pre08>1i sting jmass”of RL |y wi thhin 30

days. However by y 45, 2l mice igqphis graup with 5| shrurRé&01l ynphlonas
showed re{growth of the tunors These resullts indicatethat—EMS

e—t1at eEMe-544 i s
able to cqu | QB T chmpAfod el funds rhdoge Wt Bbirnartoass
| ynmphonas Oﬁ%art,?g'; fgc%&%l of studi es n(ot shown here, RL |ynphonas that
AL
4

re- grew 53@9{) ,'nﬁ | elc-B84 biodd/ hidan RS Fftdhé vehigedraupfr essi on her e
retreated |l g 892 Dresf B&PParfoHbrasnISBavie ds.t Vedticid, hesitBlLraninpr s wer e
still respofisiie. ﬁgl?%wge%ﬁéw@ Bfrot Remtfbredit rests bastdoCMB 544 and

regressed | a9al-H.aiBhe, 51 Brosh b #baMidnt Wdups @E1SA84)can be effective| agai nst

bot h smal "—and—t+argemasses of B- cell Tynphomas wth the potential for
repeat therapy. I1. I'N VIVO COVPARI SON OF CONJUGAT W T - 676 AND
CMC- 15 544 CONheGwilitonf PHOCEESmadEiby (e ney %?éﬂ%@%%%&ﬁﬂ@% ©

r epr esgnt al .Y s fP8! de MM pHofhaMdridaraHsa@sisl both the RAMOS and RL lymphoma
models was also investigated. The tumors were allowed to grow and staged to 1.5 or

2 g of tumor mass after which CMC-544 or an isotype-matched negative control
conjugate (CMA-676) were administered intraperitoneally at the dose of 160 pg/Kg of
conjugated calicheamicin keeping the original schedule of dosing on days 1, 5 and 9.

10 The same schedule of dosing was shown earlier to cause long lasting regression of
small staged tumors (see Table 6). As shown in Figure 19, administration of CMC-

544 to large RAMOS lymphoma-bearing mice caused gradual regression of the
preexisting lymphoma mass and by day 20, 3 out of 4 tumor-bearing mice were
tumor-free. Monitoring these tumor-freed mice up to day 50 did not indicate any re-

15  growth of regressed RAMOS lymphoma. In contrast, an isotype matched control,
CMA-676, had no effect on the tumor growth. Four out of five CMA-676-treated large
tumor-bearing mice had to be sacrificed before day 15 because their tumor burden

reached close to 15% of their body weight.
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RL | ynphoma-bearing mce received two different doses (80 and 320 g/ kg of
conj ugat ed calicheam cin) of CMC-544 made using the CMA-676 conjugation
process awo 0Blg26CMC- 544 conj ugation process using the stamdan$osiom®ing
schedul e. 20 The observed anti-tunor efficacy was dose-dependent as
expected and there was no difference in the efficacies of either of the
two CMC-544 preparations. In contrast, wunconjugated N Acetyl-gama

cal i cheam cin 1 adm ni stered_.int L4t ; i ! k@ ohea
i nacti ve. Homegg’*r,nﬁl fte@ﬁBWFBFQ%"‘@r% ag’-ilrd'zd'e‘gggteﬁé{]t”g??rut éig% ﬁgsg gf '

conj ugat egloga! iharRm sl adnifisHatRmt o OMOB44rt b blosy oGl jed/kg adiaisiniérer ed in
the formof 25 a conj u_gate was four tid?s hi gher {)ﬁ{? C“/Cx?séﬁ rma%% &y t he
CMVA- 676 psahedule asydesribed hatorergaesasy>Ge r@ﬁ?ﬁg% ObFERESXE Y M Phe

cal | cheamke i g AGRSMiN do8ayd nasiadr agniiagate 21 i s lgyouresiibnsi b e
for causing the anti-tunor ef¥ect, it is ossible to delli V@ii ehgefhéequi red
quant iy sfrugidn mehaines showad rend R ARt &Mdde T&gse{?‘%u S %rocec}ure

usi ng muc T i tdre Rgrédiport arF amtdingsankll baxdyargéhestddlishedr eased
| oadi ng OP Fﬂeﬂcﬁﬁj %%pg %réa%e b)? t he CMC-544 pr ocesgbi

i n_ef d
the | ack mpbiogwist iloansmalhBumbe’ off studies NghshH) L&t '?WB@{]T%SnIh%E&).U-estgo

}NF?I gw&%gﬁ%g@%ﬁ%g 8940 inilidl- CNIBENENEMNIceOFreBieELIXh MBe retreated with

TUMORS The next question to be explpred et her
the B-cel CMGifhagais. grhean stugiqseshawed %?E@Sr@i s Wﬁr%gé"f W?ép%%gﬁ\f?e% ally
avail abl e o i ' it @MTM44t srepiegrsssetvaghid. Sthus| the
respo?]tgi V(tahe?%gdtoﬁg%gg%ﬁt{lﬁ% ?ggmﬁ .I_ To thi nd de el opi nges(%_t aged)
RL | ynphotrastmast avith QA€ Sd4\dantpe ¢iasiysagip s gﬁqlﬁfnc%qrgeﬁw 26 weeks. As
long as thgy, fyh‘:ﬁ’ﬁéh‘%?%m‘é Ha’t@HtTéWortrBﬁ’éaﬂmérM@ﬁ continued, the growh of RL

I nhibited.

| ynphoma was Upon cessation of rituximb (R tuxanTM therapy, RL
| ynphonas grew rapidly to the size of -1 g mass at which tine they were

treated i th GV BAMFRRIEOA ORICERUIGAPRAMDEVEEHGMABISHNGCME shown in
Figures 21 and 10 22, these RL |ynphomas were still responsive to CMC- 544

with 88% Gr4GQAMUBGAEGIN RBOGHRRES ree by day 60. Thus, CMC-544 is able to

cause regressi @y ek BB sHoRks! tht YeRUKersIs Wptdsehtatioe egipsinsert imwhinbudtagesh| y be

i nhi bited by the continuous dosing of rituximb (R tuxanT 15 EXAMPLE 8

I N VI TRO ARIDlnpHaneRearrEE0icecRceved se differast mﬁén(é\%@%o%%l%a‘gs? DI ES

iGrYC' 544 vas eval dat e, Lahich SoPiciiE A4t madE2dsiAgdna! emateTe idonjuaefiornvi ty in
process and the CMC-544 conjugation process using the standard dosing schedule.

20 The observed anti-tumor efficacy was dose-dependent as expected and there was no
difference in the efficacies of either of the two CMC-544 preparations. In contrast,
unconjugated N Acetyl-gamma calicheamicin DMH administered intraperitoneally at
160 pglkg was inactive. However, it should be emphasized that for each dose of
conjugated calicheamicin, the quantity of antibody protein administered in the form of

25 a conjugate was four times higher for CMC-544 made by the CMA-676 process
versus that made by the CMC-544 process. Since the calicheamicin content of the
targeted conjugate is primarily responsible for causing the anti-tumor effect, it is
possible to deliver the required quantity of calicheamicin via the conjugate made by
the new procedure using much smaller quantities of the targeting antibody. The

30 increased loading of the conjugate made by the CMC-544 process is, in effect, due to

the lack of significant amounts of the low conjugated fraction (LCF).
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vitro and in vivo nodels. CMC-544 was al so conpared to CVMA-676, an isotype-
20 matched control conjugate of hP67.6 (Ig&4) with AcBut I|inked

cal i chearwoion/092e3l to rituxi mab (R tuxanTM, a chineric | @GI/tsn$/1396D 20
mAb, (1 DEC Pharnteuticals, San Diego, CA. ), which is commercially

avai | abl e and was purchased from Medworl d Pharnmacy (Chestnut Ridge, NY).
The followi ng anti bodies were used in the G5/44 binding donmain studies:

BUL2 (Cel | tech, : i otech, Sant
S BT e P R T Rg o o oo

Di cki nson, Frardd héxt lakstion Be eXH@edsvamndhatberibe (BarblyophpmaEaipimt eri a,
CA); M/ 13 and M/ 44 (Celltech,, Sl JY . Addi b caoi begii d i
Che bl ocliongthe icoatiaieh S5 one| SHsTeay ofafpls, ant-cERo arguetbuseq "
MLO. 1. 1, (RMBRarim{tré4dateht @otid sBll cesplopsiuikya thedIVICa4ddeatment Ho is ks

including Burkitt's 30 | oma, cel | | . 7 ; 2L

Non- H@dQ%Wegplr&gnﬂ'?ﬁme?%gggy@w?'%a? i%éég%_ea %lté%é\%\gigltw O)Etﬁ)z;i ned
frog] t he tﬁF@lér\!vééH%f mpanbgcm tmwlaumbbelentumn_.W) trepycwhs continesdiies srqmsh ter mt ned
to be nycoplasnma free . oL ymer a : | ectl on
assay (ATQ%L W@Qg‘éswa%ﬂﬁpﬁﬁewggﬁ‘ f%g?si%ﬂsel@ Bwpg%bégﬂ%fgg%gz 3 £

PCT/ USO3/ |, 39h8mal W apieigl tashe sizpenisilog reasstaivech HmRANEY wetR UR7ISAus 10%

FBS, 10 HEPES, 1 nM sodiu te, .0.2% gl . icilbi di
100 U i win@VIGE#4 3t bAyarapecthresl woecs 18 AR HE RS ks auPnd Son' U™
inhibjg t indi i Jraas; SR QPes4h i witih 80l oEDRR
;\r/]a: u+a ed%y%ﬁ%t%‘?é%ﬁ%%?? usi nlglglOIflggFCDZZ ;Cﬁ bili zle\gl7 t%)6 g. Blﬁcg\rlvgs%
chi p. Thebseaniiag durpdrafeaeohy ﬂéﬁ@ﬁan@suﬁM%&f‘h@)%%f%Fﬂéﬁ? GOS80 Wi t hout
pri o sat yi af)ahoffas! i 1A8BN4dse3 a0 PAIbE niibikett bycthe cntipamad.

i

Bi onol ecul ar eraction analysis was perfornmed using a Bl ACORE 2000.
Ant i bodi edosin@Dieritp&'B@bdRW@n"g)-bl ank control surface (flowell 1, serves as
a control, no protein 10 was coupled) and the test surface of Fc-CD22
(flowcell 2) immobilized on a CVb _sensor. chip via am ne coupling chem stry
to a f®vel of 9,042 RU. The resultﬁm‘Mpégr%orgram was the response (RU) on

flowcel | 2 minus the rnrspeREANEYW WNROHRPECT OF CM@\sgécond sensor gram was
obtained by first saturati nmhe flowcgl ls with G5/44 (100 pg/ m) before
the introducti GINBNGANDHEORMEIEY £J4IBIEP cD22 that had 15 been previously

characteri zed fQjicishginashivatliai for MERSHdRiEloyC DR andreEsUbT fgattivéy IGHI 44
response, nurine anti-CD22

renmovi ng @aandiie vé/@dnﬁ@pl%%ém@ ?"é‘én %f\éllgg'éa%{%ﬁatggéhg%@%f \(I)gn': ifl%gﬁl%?'ndi ng of
20 " matched control conjugate of hP67.6 (IgG4) with AcBut linked calicheamicin, and to
rituximab (Rituxan™), a chimeric 19G1 anti-CD 20 mAb, (IDEC Pharmceuticals, San
Diego, CA.), which is commercially available and was purchased from Medworld
Pharmacy (Chestnut Ridge, NY). The following antibodies were used in the G5/44
binding domain studies: BU12 (Celltech, Slough, UK); BLCAM, HD239 (Santa Cruz
25  Biotech, Santa Cruz, CA); RFB-4 (Ancell Corp, Bayport, MN); SHCL-1, Leu 14
(Becton Dickinson, Franklin Lakes, NJ); 4KB128 and To 15 (Dako Corp, Carpinteria,
CA); M6/13 and M5/44 (Celltech, Slough, UK). Additional antibodies used in the
blocking studies were SJ10 (Immunotech, Fullerton, CA) and M17.1.1, M19.1.1,
M38.1.1 (Celltech, Slough, UK). Cell lines for the studies including Burkitt's
30  lymphoma cell line Ramos (CRL-1923) and the Non-Hodgkin’s lymphoma (NHL) cell
line RL (CRL-2261) were all obtained from the American Type Culture Collection.

The cell lines were determined to be mycoplasma free by a polymerase chain

reaction mycoplasma detection assay (ATCC, Manassas, VA). The cell lines were
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murine anti-CD22 mAb to Gb/44-coated CD22 was al so recorded. If the nurine
antibody bound to CD22 at sites unrelated to those occupied by Gb/44, then
the 20 cowbimeeéeesponses woul d be additive. |f the bindi IFQTIITSOWMM’tO
CD22 interfered wth or prevented the binding of the second antibody, then
t he conbi ned responses would not be additive. Each of the second conbi ned
measurenments were corrected for the "off-rate" of the G5/44: CD22

interaction. .G5/ 44 bl ocke '
o epi t opBitamiedds USRI e clfiuRs M R e Xl Wﬁﬁ%ﬁ%ﬁ“ﬁ%’%@%‘ Pound
i ndi cat i ng it sd?ﬁdn44pwl.lsate 0. 2%s glucoséi Pedisiini 5 osoditmn2 10QANYMo RS t hat

bind to e e main 3 of CD22 (RFB-4), epitope C/ Ilg-like
dormain 4 %%ﬂc"('ﬁﬂl a%%)méHgﬁ]I%g | i ke domain 2 of CD22 (4KBlF2)8) Werg not

bl o::ked by G5/ Whetrréreaenotemms camditybit éhe Ihindings ph murigendARg i KOWn cD22
ljfs i ﬁg gegﬂ%rllﬁ ; h%}&% éNa[S uléFe I'A'?:o{éhé}?aw%% dsﬁnd)lf@m.tzﬁmh{b%m%’d {blcgdl ng

recogni

(eE| t ope é)BIAédSi@t(]tc:MB chipt |'Fr(élﬁﬂfa@atpldmmdm reWar@e(Lcﬁ I(IRHI: ﬁbta%ggwwan) of
unknown s eci.ficit Jdat

t hus mappli Eo‘t’ Br'orb?qjiﬂ%%}" S %33@%ﬁ %&itl:%y%[glﬂt %Q(@ M @&% Ce;rhg%%rrgl nUT) of
CD22. tTh;a B‘gg?dxi@ﬂafr lfvﬁflabﬁon anﬁl&sw\@e@:?ﬂetbfgﬂﬁai%uﬂm’ﬂ&ﬁ@pf@g@() RELeAIRS ne
parent o t hat has the /

b i g ofhecs Passec” B EoaBER (itel, InSiah Al Ho ol 1 sui
servesp awa cftﬁ@te‘db \wad aba tiest| suirface roéfe:-@li)%ﬂ ﬁ@wcghhg) lmﬁ@bﬂlé%djloﬂsa M

sunmari zed T 7. 5 TA

DEFI NED  SBERSTFILE Ficamh opngraPribl ALl SR RicRE Eeantt T
EXPRESSED sAfs SGRIFAGESPIhaSHMSoRES(RINGCE TINCRES? (MRys Abg irBeRpPSEpiRLEpen
Response rfeg}gam?e gsﬁgﬁ@g%g@s rGraRe® 98%% %d%wﬁﬂsﬁeatg?atn’ég%é mBlvBils With 19 1

th afte ted Donai n G544
Ant i - CD22 G5/43 (1QFRY/mipbefors th@Gintroduitiontasdnyrige mops cagzmshﬁlj)?ésth t pag

g\ﬁtc Ikg A 71 e@ﬂ&gvgus%éfﬁggaf?eﬁi%%é g-ie% %@%ggesﬁnm%%’ly %p@n Pldsufing Ll 14
G5/44 response, murine anti-CD22 mAbs were individually perfused without
removing G544. The second combined response generated due to the binding of
murine anti-CD22 mAb to G5/44-coated CD22 was also recorded. If the murine
antibody bound to CD22 at sites unrelated to those occupied by G5/44, then the

20 combined responses would be additive. If the binding of G5/44 to CD22 interfered
with or prevented the binding of the second antibody, then the combined responses
would not be additive. Each of the second combined measurements were corrected
for the “off-rate” of the G5/44:CD22 interaction.

G5/44 blocked the binding of only those antibodies that bound to epitope A /

25 Ig-like domain 1 of CD22 (SHCL1 Leu 14 and HD239), indicating that G5/44 also
binds in this domain of CD22. Antibodies that bind to epitope B / Ig-like domain 3 of
CD22 (RFB-4), epitope C / Ig-like domain 4 of CD22 (To 15) and Ig-like domain 2 of
CD22 (4KB128), were not blocked by G5/44. These results indicate that G5/44-
binding site on CD22 is located on the first Ig-like domain because it prevents the

30 binding of those anti-CD22 mAbs that recognize the first Ig-like domain of CD22
(epitope A). Another anti-CD22 antibody, M6/13 (Celitech, Slough, UK), of unknown
subspecificity was also blocked by G5/44 (Celltech, Slough, UK), thus mapping the
binding site of M6/13 to epitope A / Ig-like domain 1 of CD22. The antibody M5/44,
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HD239 Anti ? 710.0 652.7 -57.3 26.2 152.4 83 CD22 M6/13 Anti B 703.5
1108.5 405 488.5 534 9 CD22 3 RFB-4 Anti ? 691.0 1343.5 652.5 736.0 738.8
0 CD22 2woD1802823 Anti C 676.9 1163.6 486.7 570.2 614.6 7PCCOAB3/MBITD 15
Anti Positive 725.1 679.3 -45.8 37.7 613.9 94 (CD22 control M 5/44 Anti
Negative 686.2 602.7 -83.5 0 0 O CD19 control BU12 Using nurine mAbs of
known binding specificities for individual domains to 10 CD22, the ability

of Gb/44 to bl ock the, bi.ndi f i.bodi es: I

nvest | gAMBAMARIPEIGhAT| G HE BT 105 St AEoris b el e Bendi ng of
G5/ 44 10 Bindiaglof S5Mas adl senies\wsst pasitivedtontral. AntEED 1K aibedy BY1R sSe0SSRanps
cells were first. expo

G5/ 44 o FoagesHRGENEAA e o ha o b R 3 s 1858 conz) for
éerlogr alter: iCnprior to the expos_uE_e of the cells to Gb/44 (106]1;ag/ntrr} %)-od
treatrments, B %ﬁfﬂ%ﬁ@‘g‘gﬁ @gﬁl@%h@rﬁkﬁkﬁggﬁw %E@QEQNESA and the g

appropri at e SPECIRIGIMIES AT GHa4P RETREBATER FC et D2 r BINDIRGRZSPQNEFE hunman

10 pl of 8 EXPHISHR A SHFACERLAPMDNSKEHRANCRERIRY) O "5

wer e agaj Rup&l TeERGe |VAspad | aagonteslaprpnded RepoRBS-| EMIBSA A ndihidtided to a
tube confaining 250 p| OMPBS- 3T or nﬁe?ﬁﬁ?ceadg‘ﬁflg‘igfor §‘fﬂ§{§d | &Sty
associ ated with owihs wWEEnea R by £ Ow qyt qamt ry| Aekdigound
O
Anti A 654.3 579.8 -74.5 9 29.3 69
CcD22, 12
SHCL-1 '
Leu 14
Anti A 710.5 628.7 -81.8 1.7 19.3 91
CD22 1
HD239
Anti ? 710.0 652.7 -57.3 26.2 162.4 83
CcD22 ”
M 6/13
Anti B 703.5 1108.5 405 488.5 534 9
CcDh22
RFB-4
Anti ? 691.0 1343.5 652.5 736.0 738.8 0
CD22
2
4KB128
Anti C 676.9 1163.6 486.7 570.2 614.6 7
CcDh22
4
To 15
Anti Positive 7251 679.3 -45.8 37.7 613.9 94
CD22 control
M 5/44
Anti Negative 686.2 602.7 -83.5 0 0 0
CD19 control
BU12

Using murine mAbs of known binding specificities for individual domains to

10 CD22, the ability of G5/44 to block the binding of these antibodies to B cells was
investigated. Additionally, the ability of the mAbs to block the binding of G5/44 to B

cells was also investigated. In these studies, 1 x 10° Ramos cells were first exposed

to murine anti-CD22 antibody (10 ug/ml humanized G5/44 or mouse monocional anti-
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BD FACSort flow cytoneter. 10 The results showed that prior exposure of
Gb/ 44 to CD22+ B cells resulted in significant inhibition of the
subsequernwOlBngiénsy of anti-CD22 mAbs Mb/ 44 and M/ 13. | nPCOAISPESEIL0 t he

bi ndi ng of anti-CD22 mAbs RFB4, Tol5, HD239, and 4KB to B cells was not

i nhi bited by G5/44. The lack of significant inhibition of HD239 binding to
B cells by G5/44 as detected by flow cytonetry was unexpected, especially

since the Si S | b ndi ng of
Poace * heha ot ety BB £3a 1A AhRet ey capatiosipicoinc no of
be expl ai peft hasededfortaneadddiohélet laowes 4P@, Aftesithe a@m@rﬂw@amntwa F%l'§ f or
CD22. \Wen the r|n ntl o] hiv ability
ol nnt by Hete@eied: Canf oresaed it TSy tr%x%ﬁkﬁ’qatfe Sy o L i
not ot her a@fBddy GRR2add¥as(sitherhiF TICt gt taht-hbinadi (hea\or argbfight chai) th'T& ndi ng
epi topes of HD239 and, SHCL l4ie domai n
of CD22 9\5@7\%’ mO‘fsr‘?e(hgﬁYWﬁﬁﬂég\ﬁigﬁs@g z[ @ @%fbg i(g@dl dtlk/é}m Eg%;vlﬁgﬁé\t been
mapped. Ths dol roiakics gt 3P Wdicets deteagain peltetad: wasued;ear@ repugPentied R

anti bodi es_ recogni i, topes,laoc i Lptp b nm, of CD22,
col l ecti véf/‘y Eﬁﬁ)vﬁ{‘déédgg oSetRe géﬁ%n%%t ?B? Iuggndé%;r{iblsﬂcgr(:el l's \?veere

I ncubat ed Fokdbcentd mt@sdy)saesocﬂétth cBligt was trheasigedabY flow cytomelyiUsss
(thuxanTl\épq)%gé%o%Qhour Ater 96 hours, cell viability was neasured by

pr opi di um RV ¥ g??t%{nal yzed by flow cytometry. The nmean viability
of 3 49 6 well srhnassmalsmumumatmdr expesuesy GH4ptnSB22h B dsils resyited incel |
viability s cal Jate for the Rt T aneysad
response |Sf9(\e‘/ﬁﬁ?‘f’t| B @Pné’ fhe %S%?u%?f)'h?l“av?/zgﬁfga Icul rﬁ/%%sdmf%ﬁ]éﬁg zero
concent r atlh @ontedst, @h@-bﬁ%g dfcayitisT D22 n@@sé@%ffoﬁa@a%%cmd&@e@t&%'@ her

O 24 Caleel Suhi ) HP . I St prigpedantag brinpiorn o

range [0) cal i cheam ci n
DMH/ m . LQﬂII§by @amgaemtamted/\msﬂaumtomerd was deaxpeaiefccsiesiohe piney the

t t 0 ‘ b
(R ©udin T AGRrE EeberdbgizaBt §ed G patpce i ghalg by fB2aghd boeelwme e
concent r atiaéket s(tﬂoﬁém)hlmm oBHB238 hinplingey @hid4thay be %@'@IW@W@%‘J' Bf teach

t t t | at Th
stat ot caltarshaneragsuls, GROIER o bbe2  Whentiaphets sade @eogs ™

versi on 8.rAbSwaleeexaetndd ﬁar@femmlmtmdlylbé thevkinding af GEid- 18 4P22a R ekllsa
o3 ng careea Hepi B e Er s Reas Pty e e ot o (1 o0)
of CM20544Tral bindingeapitdp&2ef HD239 and SHCL1 have been mapped to the first Ig-h ke
domain of CD22. However, the epitopes recognized by M6/13 or M5/44 have not
been mapped. The blocking studies detailed above indicate that the above antibodies
recognize epitopes located on the first Ig-like domain of CD22, collectively known as
epitope A.
25 Twenty thousand Ramos cells were incubated with various doses of CMC-
544 with and without rituximab (Rituxan™) for 96 hours. After 96 hours, cell viability
was measured by propidium iodide exclusion analyzed by flow cytometry. The mean
viability of 3 to 6 wells was calculated and the dose response inhibition of cell viability
was calculated for the various treatments. The background response inhibition of cell
30 viability was calculated from a zero concentration of CMC-544. Logistic regression
was used to test whether CMC-544 caused a statistically significant dose-dependent
inhibition of Ramos cell growth over the dose range of 0.01 to 3 ng calicheamicin

DMH/mI. Logistic regression was also used to determine whether the interaction of
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ng/ M. The concentrations of 2, 20, and 200 pg/m of rituximb (R tuxanTM
were added to CMC-544 treated cells to determ ne whether the interaction
of rituxiwemsa®eRi tuxanTM with the cytotoxicity activitpyCofuUseMBosm4d i s
statistically significant. Rituxinmb (R tuxanTM, added at 20 and 200
pg/mM w thout CMC-544, had no significant effect on cell gromh by itself
(111. 7% and 94. 0% of vehicle growh, respectively). In conbination with
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po. same_dosing schedul e as both
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0.0072, 0.0081, and 0.0072 ng/ml, respectively. The median inhibitory concentrations
of CMC-544 plus rituximab (Rituxan™) are approximately four-fold more potent than

the IC5q of CMC-544 alone.

25 |l IN VIVO ANTI-TUMOR ACTIVITY SUBCUTANEOUS XENOGRAFTS AND
SYSTEMATICALLY DISSEMINATED B-CELL LYMPHOMAS IN SCID MICE
Female, athymic nude mice, 18-22 g, were given total body irradiation (400
rads). lIrradiation further suppressed the immune system of the mice to enhance
tumor take. Three days after irradiation, mice were injected subcutaneously with 107
30 RL cells in Matrigel (Collaborative Biomedical Products, Belford, MA, diluted 1:1 in
RPMI medium) in the dorsal, right flank. When the tumors reached the appropriate
size, (0.3g, typically 21 days later), CMC-544, rituximab (Rituxan™) or CHOP

therapy (see below) was administered in sterile saline, 0.2 ml/mouse ip. The initial
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predni sone was adm nistered orally every other day for 5 doses (q2Dx5).
Tunors were neasured at | east once a week and cal cul ated as tunor mass (Q)
= 0.5 (tuworo3a®ens dt h/ 2) (tunor | ength). G oup neans. SEM weraSoziw at ed
and conpared to the vehicle-treated group for statistical significance
using multiple T-tests. G oup neans were recorded up to 50 days or until
either a nouse died (which disrupted the group nean) or the tunor grew too

| arge (>3.5g) and t he had_t t unor
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o o i oteb ARSI s i e aies .

were dosed on days 9, 13
and 17. bﬂédh@@n@%s%dnﬁmetermdnoraﬂv rewvelyl ethecdablfqaraﬁld@ﬁgs 9200500 BemoTand

rituximab 25 (RituxanTM were als |l @ik re
noni t or edWEH 'F’?asr‘ﬁ?gtah asb?'@?e%wggﬁ%%?%%ﬂ?tegea%qgltngfq]sa?g (%) Ow}(gﬁn%erre t hey
vere kil l %th/%mrtlénétﬁ) nbeppeeanst SE&E werk cghculat?dv\e'i’lfé cagiparedTioethgr oup

{
Gere o vainelgseiad Orons Rt n i o Yo AR ELEHE GleuB iene, | oS
groups Wagefeteabricdan 0)50udys@ranticiear amusedmb@\lm@h%s'tué@ﬂ the 9l@UPh
significance r epor t fd at@[tspvgtﬁ%\@rgsr(%%b% ga‘tﬁ%auswaocw NESuiNahRed.

const ruct B¥aNy8 Initial study exam ned t he
ef fect of atap s ftfneé eumtnodoﬁam was hregortast ooly fosieaghviadividugk gagse tihedllsc) D

D ol vt Sogiuatar APhERT AR IO kg8 ‘e o8 Q07 82000
cel | s wer gehte?t yaslip Wa glso ssvotceddy ( devel opi ng nodel ), while the second
L e e Sl ) R ATk o ESpbrameghor
tag/ kg), (bloabtl\IdJégél’ﬁb c(nRilssemln'a*’Mi Iyrzphm-gas(gyemlg g@ﬁee“nqu@} was 41s8dgoses
:aﬁ’ aee?:gi"é%aéﬁl ﬁ%%fégi???ays l@@gu!hgecg%pﬁ#}gmgma%&éﬁ&@g{;?br{nhge nad
i SOt ype- the tail vein (0.2 ml). Either 3 or 9 days after cell |nject|on the mice were
administered vehicle, conjugates (CMC-544 or CMC-676), or rituximab (Rituxan™),
ip, for a total of 3 doses. For the day 3 treatment schedule, mice were dosed on days
3, 7, and 11. For the day 9 treatment schedule, mice were dosed on days 9, 13 and
17. In the day 9 treatment schedule, combinations of CMC-544 and rituximab
25 (Rituxan™) were also given as described below. Mice were monitored daily for the
presence of hind limb paralysis at which time they were killed. Seven to 10 mice per
treatment group were used. The group average survival time (+SD), median,
minimum, and maximum survival times were all calculated. The difference in survival
distribution between groups was determined by using a nonparametric Log-rank test
30  with significance reported at the 0.05 level. The survival curves were constructed
using the Kaplan-Meier method.
The initial study examined the effect of two different dosing schedules on

survival times of the SCID mice with the disseminated lymphoma. The first study
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544 and rituximab (Rituxan™) in the established model.

TABLE 8: DESCRIPTIVE MEASURES OF SURVIVAL TIMES

Study Compound | Average Median Standard Minimum | Maximum | Number
Survival Survival Deviation Survival Survival of

Time time Time time Animals
CMA-676 32.9 34.0 3.9 28.0 36.0 7
Developing | CMC-544 41.0 38.0 10.1 32.0 60.0 7
Model | pituximab | 1284 | >130.0 4.7 119.0 | >1300 7
Vehicle 27.2 28.0 1.4 25.0 28.0 8
CMA-676 33.7 31.0 4.6 30.0 42.0 7
Established | CMC-544 83.5 76.5 41.6 34.0 >130.0 8
Model Rituximab 62.6 37.0 46.2 31.0 >130.0 7
Vehicle 30.5 29.0 3.6 27.0 36.0 8

20 A preliminary study was conducted to determine if rituximab (Rituxan™) had

any effect, either positive or negative, on the survival response of CMC-544. CMC-
544 (160 ug/kg) was administered with and without rituximab (Rituxan™) (20 mg/kg,
labeled the high dose drug combination (HD)). In addition, lower doses of CMC-544
(80 pg/kg) were co-administered with lower doses of rituximab (Rituxan™) (10

25  mg/kg). The compounds were not given separately at the respective 80 pg/kg or 10
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combi nati ons of drugs on SCI D nouse survival. CMC-544 (160 pg/k and
rituximb 5 (RituxanTM (20 ng/kg), adm nistered al one,( per]l‘ogr rrgez:l as
reported Wo Bheeest abl i shed nodel above. Each prol onged &eeresge1muw vi val
times to 58.5 and 50.5 days, respectively (Figure 25, Table 9). In

combi nation, the average survival tine was slightly (though not
statistically significant, p>0.05) inproved to 64.4 days for the high-dose
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oG- 544" SeudyapBnege e eradn il Tt Pt s Ry oir R bdtang oce Tou
160 pg/ kg chhmbmatibhigiof CB-F4Ri andxidundivib PRituxgnRY wese wagfested. of ri t uxi mab

(R tuxanTM slightly inproved average survival tinme to the range of 33 - 40
days, (all doses p<0.05 conpared with the vehicle-treated averap(ie survi val

time of -67 TABLE 9: DESCRIPTIVE MEASURES OF SURVIVAL TIMES FOR INITI
15 COMBINATION STUDY
Compound Average | Median | Standard | Minimum Maximum | Number
Survival | Survival | Deviation | Survival | Survival of
time Time time Time Animals
CMC MD+Ritux 92.4 >100.0 16.0 62.0 >100.0 10
MD
CMC HD+Ritux 64.4 58.5 26.7 29.0 >100.0 10
HD
CMC-544 58.5 345 35.8 27.0 >100.0 10
Rituximab 50.5 41.0 26.4 30.0 >100.0 10
Vehicle 31.0 27.0 9.7 27.0 56.0 9

CMC MD = CMC544 medium dose, 80 ug/kg
CMC HD = CMC-544 high dose, 160 pg/kg
Ritux MD = Rituximab medium dose, 10 mg/kg
Ritux HD = Rituximab high dose, 20 mg/kg

20
A further combination study with CMC-544 and rituximab (Rituxan™) was

conducted. The following treatment groups were run: CMC-544 at 40, 80 and 160
ug/kg; rituximab (Rituxan™) at 5, 10, and 20 mg/kg; and CMC-544 at 40 pg/kg plus
rituximab (Rituxan™) 5 mg/kg, CMC-544 at 80 pg/kg plus rituximab (Rituxan™) 10
25 mg/kg, and CMC-544 at 160 pg/kg plus rituximab (Rituxan™) 20 mg/kg. All doses of
rituximab (Rituxan™) slightly improved average survival time to the range of 33 — 40

days, (all doses p<0.05 compared with the vehicle-treated average survival time of
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WO 03/ 092623 PCT/ US03/ 13910 25.8, Figure 26, Table 10). The CMC- 544 high
dose, 160 | ag/kg, inproved average survival tine to 85 days, consistent

wi th the wesalos23 eported in the earlier two studies. ComoiTriSagy138MC- 544
with rituximb (R tuxanTM mnade no significant inprovenment in the survival
times (Figure 27, Table 10). The two | ower doses of 5 CMC-544 (80 and 40

| ag/ kg) each significantly inproved (p<0.05) average survival times above

02 ot B CBESL G el ) 06, R e g 20

Both  dr ug,gioariimat to085 Glags|psorizistiert 00ith diie résultsi repordest in Yke gatlier tway 125.
Lower doses of CIV%—.5_44 e efficaci ous: whe kgl dgsginednt160
| ag/ kg. 18UEEE-LEHRYNPR ?N@a%",”‘% r{'t%!%'% ?ngﬁzlli%%%\/i)t ﬁ’%}?@ﬁ%gﬁa had no

obvi ous  eff@elemen iFlthe GuiAl mast(Figutey 27nTable 1)s Seertwatewersieses|ofnodel in
SLID nmice_at the dose test ed ee Qv - i
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(R tux@nTM neRjthamaenRRDLAAMNaT cobinationt eith I@iS4Hchad ng opEisrs GEFClt he
therapeutic efficacy of. Cl\/[%— 544 (Figure 28). ' hThRiRe Rk ¥EIEEM |
admi ni st ePBEMERTES ?‘ﬁ'l‘ﬂ“bint § olfa_s(e "%Lj ﬁ%ﬁ%‘ n&rgg%ﬁlu%g% ?nhiﬁ)i fion of
tunor gr oydshecilsedasborB). VdindiSCME-54athicotasintimistatasdyith rituximab Riagn™3i mi | ar
to that observed with the |ower dosaae of (544 wlhe,coaRbnibigkd
chenot heré‘i)%k‘}???@ ?@Eﬁrﬁé‘ﬁawn{ 4% ﬁ@’g}?&%ﬁam dgér ?C(:til(\)/@g\pugi cin, vincristine,
and pr edniungehe b Sbduteness RL ®lymphbmaueedgrafteaedetint Balys nigelgli¢a. yn ther
non- Hodgki n ho atients, T ntJd - f tvefagERoMRasE ompar ed
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of the R il’%’likl)iﬁglp QP HPmoqrg%\&/tﬂ a(t%fa9%‘? pgg.bS Jé'%)ﬁ?é—trea?edfﬁﬁ‘fﬁs study, similar
to that observed with the lower dosage of CMC-544.
The combination chemotherapeutic regimen CHOP (cyclophosphamide,
doxorubicin, vincristine, and prednisone) is the most commonly used treatment
25  modality for non-Hodgkin lymphoma patients. The anti-tumor effect of CHOP was
compared with that of CMC-544 in established RL B lymphoma xenografts. Individual
components of the CHOP regimen were used at their respective maximum tolerated
doses assessed in nude mice (data not reported) and were as follows:
Cyclophosphamide (C) 40 mg/kg IP, doxorubicin (H) 3.3 mg/kg IP, vincristine (O) 0.5
30 mg/kg IP, and prednisone (P) 0.2 mg/kg PO. CHO were administered Q4Dx3 and P
was administered PO, Q2Dx5. CMC-544 was administered IP, Q4Dx3 at a dosage of
160 ug/kg calicheamicin equivalents. The CHOP treatment initially caused a
significant inhibition of the RL B lymphoma growth (Figure 29). However, 3 weeks
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nmor i bund, nﬂ%l ng soon after. H stol ogical analysis of the organs reveal ed
that the uxan it yg/mh\ﬁ@uma@r REreRsedn ARePiadis dYRIPUG P ardin vehicdken and

sub- arachpolidy s ﬂ%eafteThftt %H@s%h@%@h%lﬁp%%dsnééllgt fnafl% Eur@‘ém%?@ché!s
extended into the brain. Rtuximb (R tuxanT %&rg‘ ornmed well when
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di ssem nat & e@g%hq r{Qté’r‘éd ﬁﬁngurlr?nﬁc@ thé?é‘ha%é dvRRfice biBHyasRIatBoNBEeen

adm ni stere ay in the established phase of the nodel (Figure

CMC 544 and rituximab (Rituxan™) in either the disseminated model ©or the
subcutaneous xenograft model. The drug combinations tested did not interfere with
each other’s effects nor enhance them. Whether reducing the doses of each drug in

the disseminated model will change this observation needs to be determined.
The disseminated B-cell lymphoma model with Ramos cells has been
25 described by Flavell et al. Median survival times for vehicle-treated mice were
reported to be 34-36 days. Mice developed hind-limb paralysis and progressed to
becoming moribund, dying soon after. Histological analysis of the organs revealed
that the most commonly involved organs were the adrenal gland, spleen and sub-
arachnoid space. The sub-arachnoid space infilirate frequently extended into the
30  brain. Rituximab (Rituxan™) performed well when administered in the early phase of
the disease process for the disseminated SCID mice (Figure 23), but was less
impressive when administered at day 9 in the established phase of the model (Figure

24). Rituximab (Rituxan™), being of the IgG1 isotype, most likely works through the
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20  but the 160 pg/kg dose may be well over the MED. Further studies are planned to
address this issue.
Mohammad et al., used CHOP therapy (Cyclophosphamide (C) 40 mg/kg IV,
doxorubicin (H) 3.3 mg/kg IV, vincristine (O) 0.5 mg/kg 1V, and prednisone (P) 0.2
mg/kg PO) in a model of subcutaneous xenografts with a diffuse large cell lymphoma
25  cell line, DLCL. The doses used for the CHOP therapy were determined to be their
maximum tolerated dose. Therapy, CHO given once IV and P, given daily for 5 days,
was rated ‘active’, producing a T/C of 25.8%. No tumor cures were recorded. The
results in the model described by Mohammad et al., appear similar to those observed
with CHOP therapy (administered IP, Q4Dx3) in the RL model described herein. In
30 neither study did CHOP produce long-term cures, unlike CMC-544.
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WO 03/ 092623 PCT/ US03/ 13910 TABLE 10: DESCRI PTI VE MEASURES

TI I\/E FOR COMVBI NATI ON STUDI ES Tr eat nent Average Medi an St andgr:dSI\U/IRx: \r:ﬁ;
MaX| nmum Nuob)_emz@urvi val Survival Deviation Survival SurviPealuse$/13976 ne Ti ne
Time Time Animals CMC-544 40 118.90 125.00 19.29 64.00 125.00 10 pg/kg CMC
LD + Ritux 125.00 125.00 0.00 125.00 125.00 10 LD CMC-544 80 118.22 125.00
17.86 71.00 125.00 9 p/kg CMC MD + 125.00 125.00 0.00 125.00 125.00 10

T

64.00 10 ng/kg Rituxinmab 10 33. 80 SMJ@IESB 26 29.00 41.00 10 ny/kg

Ri t uxi mab 20-40.50 3400 1545 31008266
1050 3400154531 vehi ¢l
3.12 22.00| 34Tregment cme@@e + th@n? %tqngﬁdc gg@mu g[k PO u&q;gaeﬁD 25.00
Ri t uxi mab | ow dose Srﬂ?“‘ﬂ M = &m{log4 ﬁ%@um ' R
i . O, : : T : kg Ritux MD
= Ri tuxi mapnedium-dose, "Tg r?’jf’%r'{%e s—eMe-HR—=—CME-544 rﬁeg' &gé‘ﬂé %60 pg/ kg
Ritux HD =| Rcwexs4asio hi gts.aioge]25d0 Mg/ 1RGO EXAMFIOE O BPABLE FORMULATI ONS OF
CMC- 544 St abl eubtagmul at | ons of CMC-%44 for lin vivoladmnigtrati-oh were
Eglelpg\rM_eg bHF%%q_h@pgh g did sENt $25 X CI PH.EML S|, 10800 i Breesawed |stabil | zers.
SEC HPLCga 1 Homa grapty, t he (Ihrorratographl cifractigns are|assayed by
- en anay I S. ropr|a racti
sel ected fbr CHEap4T on 1He |0 N3 Vel PPRIQPT| i dof detigns| vere
p/kg
CMC MD + 125.00 125.00 0.00 125.00 125.00 10
Ritux MD
CMC-544 160 85.22 82.00 40.37 35.00 125.00 9
pa/kg
CMC HD + 91.30 100.00 36.31 44.00 125.00 10
Ritux HD
Rituximab 5 40.70 36.50 9.57 34.00 64.00 10
mg/kg
Rituximab 10 33.80 34.00 3.26 29.00 41.00 10
ma/kg
Rituximab 20 40.50 34.00 15.45 31.00 82.00 10
mg/kg
Vehicle 25.80 25.00 3.12 22.00 34.00 10
CMC LD = CMC-544 low dose, 40 ug/kg Ritux LD = Rituximab low dose, 5 mg/kg
CMC MD = CMC-544 medium dose, 80 pg/kg  Ritux MD = Rituximab medium dose, 10 mg/kg
5 CMC HD = CMC-544 high dose, 160 ug/kg Ritux HD = Rituximab high dose, 20 mg/kg
EXAMPLE 9

STABLE FORMULATIONS OF CMC-544

Stable formulations of CMC-544 for in vivo administration were prepared by

10  adding diluents, excipients, carriers and stabilizers. Following HIC chromatography,
the chromatographic fractions are assayed by SEC-HPLC and multiwavelength UV
analysis. Appropriate fractions were selected for pooling on the basis of the above
analysis, which provided information on aggregate content, protein concentration,

and calicheamicin loading. Excipients, stabilizers, bulking agents and buffering

15 agents were added to stabilize the solution. Since CMC-544 can undergo
degradation via a number of degradation pathways, physical instabilities need to be
considered in the development of formulations. One of the main considerations in

the development of formulations is that the rate of hydrolysis of calicheamicin from
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be formulation to act as an amorphous stabilizer of the conjugate and maintain the
structural integrity of the antibody during freezing and drying. Concentrations of 1.5-
5.0% wiv sucrose have been used. In addition, a polymeric bulking agent, such as
Dextran 40 or hydroxyethyl starch can be incorporated to enhance the appearance
25  and physical rigidity of the lyophilized cakes at a concentration of 0.5-1.5% by weight.
These materials form lyophilized cakes at relatively low concentrations and can be
used to minimize the overall solids content of the lyophilized formula, thus permitting
more rapid freeze drying. Formulation studies have used a Dextran 40 concentration

of 0.9% by weight.
30 Polysorbate 80 is included in the formulation to enhance the solubility of the
conjugate. A preferred concentration of 0.01% is used with a potential range of

0.005-0.05%. Tween is also added to the formulation at a concentration of 0.91-

0.05% by volume.
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formul ati 54471 ncl ude reduced prote
temperature of +10°C to +35°C, (optimally +25°C), for 15 to 30 hours (optimally for

20 24 hours). A pressure rise test is used to determine the end of primary drying. Atthe
conclusion of the lyophilization cycle, the vials are back-filled with nitrogen and
stoppered.

Table 11 sets out the differences in the formulation used for CMC-544 and the
formulation used for CMC-676. Significant differences between the CMA-676

25  formulation and the formulation used for CMC-544 include reduced protein
concentration in the new formulation (0.5 mg/mL), the use of tromethamine as a
buffer and the presence of 0.01% tween 80. This results in the reconstituted CMC-
544 in the new formulation being clear as opposed to the turbidity seen in the

reconstituted CMA-676 formulation (see Tables 12 and 13).
30
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concentration in the new formulation (0.5 ng/nL), the use of trometham ne
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reconsti twoadoés 544 in the new formul ati on bei ng cl ear pa3/usppoded to t he
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13). 30 -73 WD 03/092623 PCT/US03/13910 TABLE 11: COWARI SON OF THE

CMVA- 676 FORMULATI ON AND CMC- 544 FORMULATI ON FOR CMC-544 CMA- 676 Formul ati on
CMC- 544 Forrml Pr ' PRIk 5%

sucr ose, l?_ég&) %égtgw&&ﬁém&n)e?%or mul alfﬁ%@??ﬁam@%gl 100 nmM
40, 0.01 %tween 80, .01 %F@Mﬂhﬂrﬁ'ﬂ@l\bﬁ@ﬁ@M(Bﬁﬁm pol ysorbate 80, 50 mM
sodi um Wb--ffnr ehl-or-de—20—mvitronetd CETZ2T|STABI LI TY
AND PHYS| CO- CHEM CAL CB‘:EI@\MPHG@@OC'FUWHE‘ CMA- @‘7@ hﬂfEFeiw'%M FORMULATI ONS
FOR CMC- AT —5€—CMA=G76 Fonr on CMCY 544 Fopmuhgkiion Ting Initial 2
weeks | ngﬁf%\ 'n% ﬁ\grgks Phy5| cal U&Q@?batl on|Slightly tu?@i‘ d Slight|ly turbid
Gl ear O pa? BHH: SsT T, L 0T 15 8ol 0% Dexaet & n( g/ )
Tot al Ca chelﬁ |n _67 6 fobt M’rg 01 4Qr@b¢%q)\,eg}mggnpmat ed 1.21 2.82
0.97 1.18B Neani ci n g Ior % g5 e artgts 58 M sddifh [1. 59 1. 70
“72 WO 0%/ 092623 PCT/ USK giaa f&f, 13 élz'ﬁYmﬁl\gQ,nE’étP@hﬁ@ CHEM CAL
OBSERVATLONS—O—TFHE

5  TABLE12: STABILITY AND PHYSICO-CHEMICAL OBSERVATIONS OF THE CMA-
676 AND CMC-544 FORMULATIONS FOR CMC-544 AT 5°C.

CMA-676 Formulation CMC-544
Formulation
Time Initial 2 weeks initial | 2 weeks

Physical Observation Slightly turbid | Slightly turbid | Clear Clear
PH 7.5 7.5 7.8 7.8
Total 1.07 1.07 0.52 0.52
Protein(mg/mL)
Total Calicheamicin 67 67 57 57
(ng/mg of protein)
Unconjugated 1.21 2.82 0.97 1.13
Calicheamicin
(ng/mg of protein)
% Aggregates 3.03 2.81 1.59 1.70
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CVA- 676 AND CMC- 544 FORMULATI ON LYOPHI LI ZED AND STORED AT 25C CMA-676

CMC- 544 Formul ation FORMJULATION Tinme Initial 4 weeks Initial 4 weeks

Physi cal vobaneymei on of Slightly Slightly Cear Cear Re®omdaisnd/uived
Conjugates turbid turbid PH7.5 7.5 7.8 7.8 Total Protein (ng/n) 1.03
1.03 0.51 0.51 Total Calicheamcin (g/nmg of 67 67 57 57 protein)

Unconj ugat ed Calicheamcin 1.13 1.03 1.03 0.94 /mof protein) % Aggregates

2. 4 9 || t§
i ncor por at eaAﬁle’%ég S </Ng 'é?gm p%ﬁe%%@%dl ??E&%&rﬁgﬂgﬁ%ﬁﬁ/g?l ations of

t he presenppMAEENANDCMErS14 FORMIRATION LM@PFHIHZE@-AN@ RTQREY A§ p?éc@f i cation

and are expected to be obviousto—enre—ef—skitt—in—theart:

modi fications and alterations to theC¥bfi7& t| 01W%@é§§0rmW@“@an ugat es

made by|the process, and to the HAdLATI or mul at i ons—coAprHSi ng
conj ugat ¢s are q—@@ ieved to bmmcorrmameldswthmmalt hie édmfé(Sof t he
clainms. 175 WD 03085623 pCT/ US03/ 1391 Bl Bl L OFRAPINY. 1

o L& H—4: hiter and
M | st ei n] Poysical@bseevationef 495 1@@5} 2. Shghtly, Ho\g’g %{nd Bféﬁ'érév A H. CRC
Critical R@QOHS[[)N@ @QFH‘JQ@I\QS Syst QHEL ’ZRQ turplldog7 \ t NO.

—S—Pate
5 877, 206PHI. U.S. Patent No 3 798 001 95U S PZtent No. '8 714 586 6.
U S Pate — UrS o¥Fatent 1 ofo. 5, 058139¢% 1m.Bt J.

Tranont amo Frlotdl\?mt?—h (m?nﬂl\/bl Redogni t 7:-Q (1904 9__H | MeCannelH and
Hoess, J. Tothl ChtidheaBiiah (ud2B0:0f4

0 6199%). 9. “Nord %t a ., “Rét Bi bt echnol .
15: 772 (198ofgin) 11. Nord et al..| Proteiin Fng 8- 601 (1995)

Unconjugated Calicheamicin 1.13 1.03 1.03° [’ 094
(ug/mg of protein)
% Aggregates 2.63 2.96 1.49 2.09
5 All references and patents cited above are incorporated herein by reference.

Numerous modifications and variations of the present inventions are included in the
above-identified specification and are expected to be obvious to one of skill in the art.
Such modifications and alterations to the conjugation process, the conjugates made
by the process, and to the compositions/formulations comprising conjugates are

10  believed to be encompassed within the scope of the claims.
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a non-nucl eophilic, protein-conpatible, buffered solution having a pHin
20 the range fromabout 7 to 9 to produce a nononeric cytotoxic

dr ug/ car rwerozomepiigat e, wherein the solution further conpPCTASIY/EP1@N
organic cosolvent, and (b) an additive conprising at |east one C6-Cl18
carboxylic acid or its salt, and wherein the incubation is conducted at a
tenperature ranging fromabout 30C to about 35C for a period of tine
rangi ng from_ 25 ﬁR » mnutes to 24 hours; and (3) subjecting the

conj ugat ewﬁfpérd'@c% M—t_% p (2) to a chromatographic separation process to
separate nononeric cytotoxic drug derivative/ proteinaceous carrier

conjugates with a | oading in the range.of s 0 i oxi c
drug and With fole jt?éa‘?rgaarfr}ga@top@ﬂgr('{&ﬁbt%xéﬁlg\sv q%é?g%ﬁl\%%r?%}l%wg]m
unconj ugatRced RivetsrpaRmesiradion (16CF) hayingttoxfaamdlaug  deri vative, and

aggr egat ed con%(gvc\;lslt es. -79 WD 03/092623 PCT/US03/13910 2. The mnethod of
claima, whdré e proteinaceous carrier is selected froma group
consi st i nghefeifior nrones, growth factors, anti bodies, antibody fragnments,

anti body mmcs, and their 8e.neti cally or enzymatically engi neered
count er par t 7 18 8 PFORBARARSGATSF clai m 1, wherein the protei naceous carrier

is an anti bogys aSinker thitecomrisesl agfrodticabiary, reabiivecgraup et gan rapstyith @
selected froma r_ou$ consi sting of a nonoclonal antibody, a chineric
anti body, a huRERSHAYSOHBET " a humani zed antibody, a single chain antibody,

a Fabqfragmeptis angtcdodi€ alya fragment. 5. The nethod of claim4, wherein

t he humani zed antibody is directed i ; I i gen
coz2. 6. Thanedaestotparinn & ufeR rOPheethl g e P BEERRNE DO 1
a CDR- gr @mee@br@nﬁjtésoﬁywmdqecmmugas@syweighglandchai n variabl e region

5/ 44-gL1 (S | D NO 19), and a heayy chain variable region 5/44-gH7 (SEQ
| D NO 27). 78('1"'%1 f?e‘iﬁ’ﬁ%]foﬁﬁlfc lIlgaffl?ﬂvgt,“xa\)\/nerei n the humani zed anti-CD22

antibody is gi€RRthdbcamprisirerthastepbofly conprising a |ight chain having a
henticaon | ebash T o Do APERU RS B Pt 0 e
chai n having a sefuiengstosietdrigdérvative isSEQ-11D%N0Y 3@ight of the proteinaceous
carrier;
(2) incubating the cytotoxic drug derivative and a proteinaceous carrier in
a non-nucleophilic, protein-compatible, buffered solution having a pH in
20 the range from about 7 to 9 to produce a monomeric cytotoxic drug/carrier
conjugate, wherein the solution further comprises (a) an organic
cosolvent, and (b) an additive comprising at least one Cs-C1g carboxylic
acid or its salt, and wherein the incubation is conducted at a temperature
ranging from about 30°C to about 35°C for a period of time ranging from
25 about 15 minutes to 24 hours; and
(3) subjecting the conjugate produced in step (2) to a chromatographic
separation process to separate monomeric cytotoxic drug derivative/
proteinaceous carrier conjugates with a loading in the range of 4 — 10 %
by weight cytotoxic drug and with low conjugated fraction (LCF) below 10
30 percent from unconjugated proteinaceous carrier, cytotoxic drug

derivative, and aggregated conjugates.
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20 9. The nmethod of claim5, wherein the humani zed anti-CD22 antibody is a
CDR- grafted antibody conprising a |ight chain having a sequence set forth
in SEQ [|'WON®9IBS and a heavy chain having a sequence set PCOMSK3/13GEQ | D
NO 30. 10. The nethod of claim5, wherein the humani zed anti-CD22 anti body
is a CDR- grafted antibody that is a variant antibody obtained by an
affinity maturation 25 prot ocol and has increased specificity for human

Cb22. 11. TI}poI[FEt hod 9(34 Pgﬁla' milwtr%gﬁrtﬂ{a %6%@?1]38&?&'[ t,oe?ﬂ‘lé;r IQ%HQcﬂea fﬁﬁ*n ignhi bi t or

of tubulin 1, wherein the
cyt ot oxi ¢ dr uggichpadonaisking at horgioags rarowthefectolsi ﬁd@@@saﬁﬂ'be%f@ﬁﬂf‘%”tw 30

St hosi oo 0 aftady Ruics PG Ay BY Lith AtiEaledine 8L Rolitebd. o1 1
t%/r osi ne ki n@as&he intihdu bMalm-BWhmnmmeath@mcmmllqgwoﬂb% gThe met hod
Thi St S Akngbe! Rehif, FLERRTY Suflrd, b ARREYSE, HARE At 1B N

daunoru crn xoru icin, epirubicin,
esper ani ci ns, agiﬁslgtmgydﬂmmoawlmaaymcrdy, azhimsricrantioogy, @dﬂ%ﬁ‘ﬂﬁ%nt'boﬁérmm fen,

i darubi ci n, dol ast at t
a 'f‘s at%@%yﬁ%ﬁo)@ﬁb@d IS, ARG EN LAR Sl F@bgs. 5 16.

The nethod of &M : ¢ drig s calicheamcin. 17. The
met hod of cl ai magmentiher ei n the calicheamcin is gamma calicheamcin or

L R T S

cytotoxic dr%g nmerca yl but anoyl
hydrazpde. 10 %cgm[méhnubemfcmal m 1, wherein the linker is a

nydrol yzabl el ket gt L EIRADLE 0l niitkAns) B cheoaxlisiyi 8 cbrg from

t he conj ugat@r The net hod of
clai m 19, wher rgﬂetm@qtfbysdy cdrylzauiphpEisks mkl@ht ctsamxemabl%lmm pHérebA(PERUt anoi ¢

(2) (b is bet gl o il S il o Secasiho e of st
the additivey Olef&trﬁéthbél))f tlajm bswhikereiartbé bumenided anti-CD22gtibodydis a C%W% met hod
of ¢l a|5m L Whegrrae ed arﬁl%o%{?%c?%ﬁéf% gﬁ)ght HRPRAA QReRideSet Rfth in SEQ
ID NO: 28.
8  The method of claim 5, wherein the humanized anti-CD22 antibody is a CDR-
grafted antibody comprising a heavy chain having a sequence set forth in
SEQ ID NO:30.
20 9. The method of claim 5, wherein the humanized anti-CD22 antibody is a CDR-
grafted antibody comprising a light chain having a sequence set forth in SEQ
ID NO: 28 and a heavy chain having a sequence set forth in SEQ ID NO: 30.
10. The method of claim 5, wherein the humanized anti-CD22 antibody is a CDR-
- grafted antibody that is a variant antibody obtained by an affinity maturation
25 protocol and has increased specificity for human CcD22.
11. The method of claim 1, wherein the cytotoxic drug is an inhibitor of tubulin
polymerization.
12. The method of claim 1, wherein the cytotoxic drug is an alkylating agent that
binds to and disrupts DNA.
30 13. The method of claim 1, wherein the cytotoxic drug inhibits protein synthesis.
14. The method of claim 1, wherein the cytotoxic drug is a tyrosine kinase

inhibitor.
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20 step (3) is size exclusion chromatography (SEC). 24. The nethod of claim
1, wherein the chromatographic separation process of step (3) is HPLC
FPLC or S¥phiaoeask3 S- 200 chr omat ogr aphy. 25. The net hod of Pcraises/1391mher ei n
t he chromat ographi ¢ separati on process of step (3) is hydrophobic
interaction chromatography (H C). 25 26. The nethod of claim 25, wherein

t he hydrophobic interacti on chromat ography (HIC is carried out using

Pheny!| Sepha ﬂg 6 F %@égﬁhﬁo’@e?&fw &@ %Hto%%&ii g Byt ¥éle§6@h@<ﬁrﬁse 4

Fast Flow c arose 4 ast | ow
chr omat ogr aphi @anaﬁ@hminms Tdtnompa,r I ta@ﬁwr B0 Mln%hlﬂlﬁﬁﬁ‘?r&i@%p hij%x%%‘i'rﬁm

Necr o Prep ot il S TR Uy ABGEn Bubrariiuosboriet, BRAyes 27 The

nmet hod of cl ai obi'c I nteraction chronatography
(HO is car ri gehoxifén, umrttrkgclBmwstﬁeﬁhmswﬂasmqﬂa%ﬁe@ﬂwct'ﬁ?‘ﬁﬁ%f’t' phi c

medi um 03/ 0 { ot oxi ¢ drug
derivati ve/ P%F“ %Eﬁﬂz??fé:% pﬁgguﬁﬁ%%yto%%m &ngqﬂ%(%%&g@g m1l. 29. The
nononeri ¢ CWWOHCWQ ethod @f dizimn V&t iwheredathei eslichganditiniisroa@manpaliceamicie

cytotoxic drug i i cheam cj The nononeric cytotoxic drug
derivative/ carPY racgbﬁﬁﬁ'a@? h?qje alglan 28, wherein the carrier is an

anti body. 3148 The methodref clainsyii etrexéic tok gyfotteic Sragiis duncippalged Wi Srgat e of
claim30, wherein th ted froma group consisting of a
nmonocl onal anme;%?ﬂt} %a{“%hY'%@E. e ar}'%%o a human antibody, a humani zed

anti begly, a 191¢halmgﬂhedaﬂa:|a1mamtwben¢m tm linlter fig @ghﬂwlyaﬁhie in'ﬁfaﬂﬁ? is

fragnent. 32. The I’IC C ate of
claim 31, nihePEhibE LA D80 RibRe S aRhy Sopgaeaitet Shapned

surface anti ge@ntry(ﬁiﬁ%rgé&ellsThe nmononeri c cytotoxic drug derivative/carrier
(C:f)g- ;?:12 Segf h%lﬁcr)ncﬁge h%%égf m@%ﬂ@és a {&HTE{[H ch |dn lﬁ?%ﬁ%é&p%?gﬁyé ésl4agL1
(SEQ | D NO 19) acatyiphanosy awtanaibaicid (MBu&bl e region 5/44-gH7 (SEQ I D NO 27).
34. The monogeric cyt ol oxic dk Ugdefi e bbyf(< Bf &b 2) BNisUitMrRicdcie bai m 32,
its salt.
29 The method of claim 1, wherein the additive of step (2) (b) is decanoic acid or
its salt.
23. The method of claim 1, wherein the chromatographic separation process of
20 step (3) is size exclusion chromatography (SEC).
24. The method of claim 1, wherein the chromatographic separation process of
step (3) is HPLC, FPLC or Sephacryl S-200 chromatography.
25. The method of claim 1, wherein the chromatographic separation process of
step (3) is hydrophobic interaction chromatography (HIC).
25 26. The method of claim 25, wherein the hydrophobic interaction chromatography
(HIC) is carried out using Phenyl Sepharose 6 Fast Flow chromatographic
medium, Butyl Sepharose 4 Fast Flow chromatographic medium, Octyl
Sepharose 4 Fast Flow chromatographic medium, Toyopearl Ether-650M
chromatographic medium, Macro-Prep methyl HIC medium or Macro-Prep t-
30 Butyl HIC medium.
27 The method of claim 25, wherein the hydrophobic interaction chromatography
(HIC) is carried out using Butyl Sepharose 4 Fast Flow chromatographic

medium.
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wherein the humani zed anti-CD22 antibody is a COR-grafted antibody 20
conprising a light chain having a sequence set forth in SEQ 1D NO 28. 35.
The npnorwepics/ogasedt oxi c drug derivative/carrier conjugatePofl/usoaianG2
wherein the humani zed anti-CD22 antibody is a COR-grafted conprising é
heavy chain having a sequence set forth in SEQ ID NO 30. 36. The nononeric
(r:]yt ot OXi g drug (czl:tta)rzizvati vg/carri er conjugate of claim32, 25 wherein the
umani zed ant.i - anti body Is - O1af, : i i $i i
chai n havi n%tsaAs’@EiU%'H%C §¥ttoy?xi)°r g ﬂjglcﬁgé xlv?%ﬁﬂgf"&%gﬂ g%%lé Q%Hg%dv?})ygtﬁg?nl ot
havi ng a sequemethosledf cfamtth in SEQ I D NO 30. 37. The nononeric cytotoxic

drug derivatjve/carrier conj t e i . i ihaed

ant i - CD22 arfth ﬁéﬁﬁ?%or%ereﬁtétggl%t derﬁba((r}l r%gﬂfg%rﬂgwgé‘ngoéé;%%?@mhéanti body

]92£ alhnrerg b)(/:Dagcﬁgtfgkml_lgrr]ug Brialicheimicin.pr ot ocol and has increased specificity
“hunan . e nmononer.. ¢ o) LG defd: LV i

conj ugat e of?’ cITBe nmgﬁ?me%ecygcr’?#“’\f hagé{éy(ﬁegi%ﬁ\fegéééﬁgeggy%gt ié}iilgﬁﬁiws]I =,

cal i cheam ci n. wh8RiNVReGAH 9 REABaRBbAYS03/ 13910 39. The nononeric cytotoxic

drug derivatjyve/carrier conjuygale cl aj.m: b jia h icin i
gamma cal i chdall'ei ﬁoﬂ?mﬁpcacégtjcg?)&%a% &égg’?%“c%ﬁ%aéﬁn\%}g:&ﬁﬁju%%[.gegrﬁg‘drlrrgng(%e[nr |Ci:n >
;:Kt ot or! chdr ugv\,f]iefd(;rvaﬁé uetitoaly ris eselentey frgat @ asdurc censiativg &ra wnockongher ei n

e cal i cheam cir rivative is.functi i i, t = t hyl
but anoyl hydr a?_f‘@?é’.d?’ﬂ.c _ %”Crrﬁriti?r?lép’i (L: hg'y Ot %@ﬁgﬁ%r%éﬁ@gﬁ{z\ggﬁn\%ﬁé?ﬁi e?/ of
cl ai m@8, wher einglet diain aritiblsdy, a Rakefragraendlapd adT (eb)2ifiagetent-hat i s capabl e of

o target Geithe. maoqsfic ot iR ChbOr A AR IE o bibederst MACe e

( : ~Tohone oxi c dr derivativel/carrier
conj ugate of chmiereidihe huvhamizschantibediysl dodgiec bpainsti thg &ell isyrface antigen,
4-(4-acetyl phe_ré but anoic acid (AcBut). 43. A nononeric calicheamcin
derivative/anti~Cf22 antibody conjugate having the formula, Pr(-X-S S Wm
15 wherein: #3.The amnameric GBARoxiat dbgdgerivative/cariay doailugagbrt Jaifk&e: t hat

corpr |1§ €s apr (\)N lcja%in %e %U%alrm%g& tainﬁ-%llngO’a’rﬁ’tibtoﬁ%s a CDR-grafted antibody, and
comprises a light chain variable region 5/44-gL1 (SEQ ID NO:19), and a
heavy chain variable region 5/44-gH7 (SEQ ID NO:27).
34. The monomeric cytotoxic drug derivative/carrier conjugate of claim 32,
wherein the humanized anti-CD22 antibody is a CDR-grafted antibody
20 comprising a light chain having a sequence set forth in SEQ ID NO: 28.
35. The monomeric cytotoxic drug derivative/carrier conjugate of claim 32,
wherein the humanized anti-CD22 antibody is a CDR-grafted comprising a
heavy chain having a sequence set forth in SEQ ID NO:30.
36. The monomeric cytotoxic drug derivative/carrier conjugate of claim 32,
25 wherein the humanized anti-CD22 antibody is a CDR-grafted antibody
comprising a light chain having a sequence set forth in SEQ ID NO: 28 and a
heavy chain having a sequence set forth in SEQ ID NO: 30.
37. The monomeric cytotoxic drug derivative/carrier conjugate of claim 32,
wherein the humanized anti-CD22 antibody is a CDR-grafted antibody that is
30 a variant antibody obtained by an affinity maturation protocol and has
increased specificity for human CD22.
38. The monomeric cytotoxic drug derivative/carrier conjugate of claim 32,

wherein the cytotoxic drug derivative is calicheamicin.
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can react with an antibody; Wis a calicheamcin radical; 20 mis the
average loading for a purified conjugation product such that the

cal i cheamwoiog/ogwast i tutes 4 - 10% of the conjugate by wei gorjusasdo1o
(-X-S-SWmis a calicheam cin derivative. 44. The nononeric calicheamcin
derivative/anti-CD22 anti body conjugate of claim43, wherein the antibody
is selected froma group consisting of a 25 nonoclonal antibody, a

chimeric antibody, a human anti bo ' apt i , ofdclaid chain
anti body, afa h%{rfaamff”caﬁgmg‘”‘lf( g%kjgzadfeﬁ% g%ﬁr’eg’nct%ﬁ%drﬁ%rq‘%e mﬁo?rléfrn?gi@

cal i cheani ci n @R&ietAthe efalichidant@ii 2isagainbwd galichepuigin eroN-acehvhi gamma wher ei n
the anti-CD22 ant|body. has specificity for human CD22 and conprises a
heavy chain whe?'& ﬁaff‘%@- vari abl e domain conprises a CDR 30 having at | east

one of the s@UReeRMmogicvieRy@DOXIddiUY derigative/caresEQMERIREI1Jaimid$ ofGIR- H1, as
H2 in Figure 1 (SEOQ | D NO. or .H2\ . 13 . ib[3.NC. 15)
or H2"® (SEQ |ﬁgﬂ@'%é'je E%%Bﬁlw,deé'&%g %fli'l}@“ ié‘ﬁ?‘g (35&5%% NO 3) for
CDR-H3, and copmetiysBstafoyl hgdrazidbai n wherein the variable -83 WO 03/092623
PCT/ US03/ 13910__ domai n_conpr.i ses [ iRereequences
gi ven as L1 4'mThg; 'aa'?%“ef"??%é@%f‘ﬁ Wr%ﬁv%&&g?T%nmﬁ%ﬁrte 1 (SEQ
ID NO5) for @RRri2a ytrohzab® linkeFtragtiisecdpapBEQ rteldasingafie fagiotaprRdlug.  46.
The mononeric caligcheani cin derivatiy i - ibody conjugate of 5
cl ai m 44, wherﬁ'PH‘ ﬁémaHQ"i‘tB@ﬁ?r g Qi"@é%ngy W%ﬁge?ﬁél?_sg wherein the variable
domai 4y conpris ase amchbinbawy i oytrtaic | dragt devivatiaicariier seqjueateesf glainen4in SEQ

NG 16 for CoR b Pedicy ey Talis diaietsnbly Prichbe i (et Top

vari abl e dorngd. ;A RRAPMESE salichERRidradengtise/ahe&H220amdibedy chaugde hEyii¥nces
given in SEQ I Dell\_%4 for CDR-L1, SEQID NO 5 for CDR-L2, or SEQID NO 6
for CDR-L3. 47! EM{Bnoneri ¢ cal i cheamicin derivativel/anti-CD22 anti body
conjugate of @Hraxis-84y)wherein the antibody nol ecul e conprises SEQ ID NO 1
for CDR- HL, SEQ ID NO 2 or SEQ ID NG 13 or SEQ ID NO 15 or SEQ ID NO 16
for 155 CDR H2, "O&'T'D NO'3 for CDR-H3, SEQ ID NO 4 for CDR- L1, SEQ ID NO 5
for CDR-L2 and o &ntNIDER adibo@DR- L3.

X is a hydrolyzable linker that comprises a product of any reactive group that
can react with an antibody;
W is a calicheamicin radical;

20 m is the average loading for a purified conjugation product such that the
calicheamicin constitutes 4 — 10% of the conjugate by weight; and
(-X-S-S-W),, is a calicheamicin derivative.

44 The monomeric calicheamicin derivative/anti-CD22 antibody conjugate of
claim 43, wherein the antibody is selected from a group consisting of a

25 monoclonal antibody, a chimeric antibody, a human antibody, a humanized
antibody, a single chain antibody, a Fab fragment and a F(ab)2 fragment.

45 The monomeric calicheamicin derivative/anti-CD22 antibody conjugate of
claim 44, wherein the anti-CD22 antibody has specificity for human CD22 and
comprises a heavy chain wherein the variable domain comprises a CDR

30 having at least one of the sequences given as H1 in Figure 1 (SEQ ID NO:1)
for CDR-H1, as H2 in Figure 1 (SEQ ID NO:2) or H2' (SEQ ID NO:13) or H2”
(SEQ ID NO:15) or H2™ (SEQ 1D NO:16) for CDR-H2, or as H3 in Figure 1
(SEQ ID NO:3) for CDR-H3, and comprises a light chain wherein the variable
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48. The nononeric calicheam cin derivative/anti-CD22 anti j

claim 44, wherein the humani zed antibody is a CDR-graftEadbgg%/i f:cc):gjzggat °of

anti body. wp@3A®623’he nononeric cal i cheam cin derivative/ arCrASDER9ant i body

conjugate of- claim48, wherein the antibody conprises a variable domain

conprising human acceptor framework regions and non-human donor CDRs. 50

-(I:-Ihgl m)zgrre\r/vlhc cal i ;:Eearr:‘i cin derivative/anti-CD22 antibody conjugate 01.‘ .
erein e human

Gomai nof 1. FRHY O TEGF CLRCRAY Brgem ehe b FESga0enes QL%E:%?[}L?SL oup 1

consensus sequERQE AESEQOIDPNOS fno@DRrhanafdme FF%E*? du@?%ﬂ PE2PY fBns 1,

28, 48, 71 and T none gﬁg} -

ant i body conj u&g’?%L%fOf aEF'_g rﬂFgHre {/\Lerel nl\ﬁ:e antéP lg?r:‘\ljﬁ Ih\e/(ra/ 22';7;” Fggg
20|n hﬁman dafeoThée eabibmesric 3alichbapasi tdedvative/antitdP 29 anE@OdYTﬁ@J'f'ﬂﬁ’i%n@rl C

Che CBR. gr af { commAR N Do PILEey ST ReY p eGSR wbrrp L) e e

omai n of he |ight chain
conprising a hysmainaneapises afORRBaxng at egstornebeideeseaiieaces gemin 9B8R092623

non. hunandond? ML GOt i PR3 SEGJBHROHE Gosed buonsiamy (=1 o

non- hunman and 60. 53 he
nmononeric cal i gEead Nmaiamcmmze/oamﬁa CORD: A ffieri C@BBW%@W@;@Q@ chein cI aim

52, wherein the CDR-grafte tibod
resi due at posiMPEN 5€ Bﬁ”a%ﬁ OW(?Woée'InE{':gega |cﬂea W??\atgg%&a@%;hgnfl Ej(()llgng
:nlt: lg)qr:?iycﬁonj uga@@n@és gvbAiMBER, IDMNEX£For GPR-LEDREGY IBX N B GvHY: @onpri ses
ain v [44-gLl1 (SEQ |
ﬁ%# @b@,—%{or@% g (SEQ ID NO 19) and a heavy chain

variabl e regio ‘D NO 27). 10 55. The nonomeric
cal i cheam ci 47 deei mahomef cam‘ahek@@ﬁﬁcnardarlvetn\gﬁ/amlr@la%%lta@tlb@dy 6PajleRt88of wher ein

the CDR gfafted@aqqg C° 'Et%?dg hb18&ie %Qrﬂgg? a%E@QD (be fRp@ISRACE as

set forth in SES nmononeri c eam ci n

deri vati ve/ ant iH1CBER EmNdoadqr SEMjID D43 of SEQ W NOat onpleRdP N for

foDrR B %{,t gg&?@%_%ﬁ%ﬂ N6S Ar BBR/M3CERG DAY S cBR-IheERARIROEE as set

for CDR-L2 and SEQ ID NO:6 for CDR-L3.
48. The monomeric calicheamicin derivative/anti-CD22 antibody conjugate of
claim 44, wherein the humanized antibody is a CDR-grafted anti-CD22

antibody.

20 49 The monomeric calicheamicin derivative/anti-CD22 antibody conjugate of
claim 48, wherein the antibody comprises a variable domain comprising
human acceptor framework regions and non-human donor CDRs.

50. The monomeric calicheamicin derivative/anti-CD22 antibody conjugate of
claim 49, wherein the human acceptor framework regions of the variable

25 domain of the heavy chain of the antibody are based on a human sub-group |
consensus sequence and comprise non-human donor residues at positions 1,
28, 48, 71 and 93.

51 The monomeric calicheamicin derivative/anti-CD22 antibody conjugate of
claim 50, wherein the antibody further comprises non-human donor residues

30 at positions 67 and 69.

52. The monomeric calicheamicin derivative/anti-CD22 antibody conjugate of
claim 48, wherein the CDR-grafted antibody comprises a variable domain of

the light chain comprising a human acceptor framework region based on a
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57. The nononeric calicheam cin derivative/anti-CD22 anti body conj ugate of
claim48, wherein the CDR-grafted anti body conprises a |ight chain having
t he sequewoasaeset forth in SEQ ID NO 28 and a heavy chaca/usawiivg t he
sequence as set forth in SEQ ID NO 30. 20 58. The nononeric calicheam cin
derivative/anti-CD22 anti body conjugate of claim48, wherein the
CDR-grafted antibody is a variant anti body obtained by an affinity

mat uration protocol and has increase j £ €] KR n6iRdman9. The
mononeri ¢ cal | RYBANSWRHMYR | SPAPPUR a%tqlﬁ-g%éﬁ(gtwggggmgonj uaat e of claim
44, wherei n t hgortésidta2 2t avsitired, 4, 87 a3& Wor@edi6d. ant i body conprising 25

t he sequences of the |ight and heay ' Al BEEd\ N Sofigdtd Eof

monoc! onal eﬁ:f’tT'B%d?o%?eqrfcoF%W%Fﬂm%#ﬂg%@?%ﬁgrﬂﬂééql D Ko %rﬁlrjgespecti vel y.
60. The nononeghim 62) wadrernihei CDRaraftent antibbey furtheDzomarsssHd APNdWRjAlgat e of
claim44, wherein the anti - 2 .anti body conprises a hybrid CDR conprising
a trurkat ed doﬁ@?or@ﬁ@%ﬁ’em 'é’nﬁnerei n the mssing portion of 30 the donor
CDR i s repl amethdymandthérie cathearipire eevative/dntirGB22 antibedyi eprivgatert -85 WO

03/ 092623 PCT/ US03/ 13910 .61. 0 j i i ¢ - i
derivati ve/ ant Fatib2s: Y ?ﬁeﬁb% %@ﬁjﬁ%@%@%k@f%#ﬂ% mﬁ%@eﬁhﬁmt\f\agable
cal i cheanmi ci n ggjidnvauige1i(SEQ IPaNOE 93 ahd alieany chain yariable fed@e®/H-olHmma
cal i cheam cin der| NQ\:? 62. The nononeric calicheam cin

derivative/ ant (S%gﬁg 7)oody conjugate of 5 claim®6l, wherein the

gal i Cm?mhcij%. q‘ﬂg i Maié%mer_:_dhScaﬁct.heahiicmaddrizaﬁi/eésirﬁimBZZ rantibagit @o@;/a@t?hg?ﬁ

ut anoyl hydrazj de. : e no Jd i angg ' iR tdh4e/ g CD22
anti body conj uG&m 48 Wherely meﬂfg?)rg/a\ﬂr (rﬁglg%lntﬂlgle hyéﬁ%%fgipée{ﬂl Tnker 1S a

bi f uncti onal | kxk&dquehed as set fortipmBEQID N@&:I28asi ng t he cal i cheani cin

ol 1 4. THS ThenDREPPENC diT g FrryahiaiicBrs bl (BhRohe o

conj ugate of  @laahmeb@hemdirethel GDRigrafted antibotlp pampliseska peawy chain having

o cpaiati on of GE SHBNEE PoSEHPTT TRt QURRSER?  on of ‘& 15 monomer o

cytot oxi ¢ dr 5 Ther moabinesé caalicheamicionfleryaties/antheDadt aidody: sepiigadien §f
claim 48, wherein the CDR-grafted antibody comprises a light chain having
the sequence as set forth in SEQ ID NO: 28 and a heavy chain having the
sequence as set forth in SEQ ID NO: 30. '

20 58. The monomeric calicheamicin derivative/anti-CD22 antibody conjugate of
claim 48, wherein the CDR-grafted antibody is a variant antibody obtained by
an affinity maturation protocol and has increased specificity for human CD22.

50. The monomeric calicheamicin derivative/anti-CD22 antibody conjugate of
claim 44, wherein the anti-CD22 antibody is a chimeric antibody comprising

25 the sequences of the light and heavy chain variable domains of the
monoglonal antibody set forth in SEQ ID NO:7 and SEQ 1D NO:8 respectively.

60. The monomeric calicheamicin derivative/anti-CD22 antibody conjugate of
claim 44, wherein the anti-CD22 antibody comprises a hybrid CDR
comprising a truncated donor CDR sequence wherein the missing portion of

30 the donor CDR is replaced by a different sequence and forms a functional

CDR.
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(a) dissolving the nononeric cytotoxic drug derivative/carrier conjugate to
a final concentration of 0.5 to 2 ng/nL in a solution conprising a

cryopr ot ewDan9zme3 a concentration of 1.5% 5% by wei ght, aPp@lusa®1ioe 20

bul ki ng agent at a concentration of 0.5-1.5% by weight, electrolytes at a
concentration of 0.01Mto 0.1 M a solubility facilitating agent at a
concentration of 0.005-0.05% by weight, buffering agent at a concentration

of 5-50 mM such that the.final . d ' ABdywat er ;
25 (b) di speﬁi‘siteh% Wﬂ%orﬁ%r&/ga@c&egﬂlcﬁl Olteﬁg%tﬁl\%%aﬁls&gzti z"”t?' %(?rﬁger%g@:jgr_e of +5 Cto
+10 C, (c) fr eerinmg3} hikerebl thticalicheamicii dedvative)ist 2 gp@Ma caliehgaMIcBDr @ t o - 50
C (d) subjectin he froze olution.ta.an initial freeze drying step at a
primry dryi ng%&?@gﬁ@"&ca’%ﬁ?ﬁéﬁ dr%ln%:ér{g/%s at a shelf-tenperature at 30
-10 C to - 405CTher madorherid Galcneasticimnterigajvetant; @22 raptibedy raEgEe dffi ed

product of step (d)_.to secqndar.y. I t; j reaguse of 20
to 80 % crons 8'[3'("& @f\e ?‘le‘ieé’hgﬂ? a'f%?rgé’%#'agﬂ%@fg?\ééﬁ gfg[éét])ﬁgraﬁkleg to 30 hours.
-86 WO 03/ 0926 r&¥pld-B3Inah{iddhoybitydradide. met hod of clai m 65, wherein the
cytotoxic drug derivative is.an _inhibjtor.of I i Lgakl n. 67.
The met hod o@??-irﬂﬁi W\o@%r,"e%eqag‘i%‘?wgnc@%r@%tcl)\%{%nﬂd@g% d%rtl}agg%/ir%@hlés an

al kyl ating agepimt4mt whéreils e hgdolydableulitkeDNR. a Bifgactionple linker Hbat & ¢l ai m
65, wherein the cytotaoxic drug,derj.vati i JNBLBI BRI S Qi n

eynt hosi 5. |69, CRPRDIRA B0 g ST, SrRAsL o, el octiuadkt @
derivapive is aiddiHgosidentrydntodaget odlisbi tor. 70. The net hod of clai m 65,

wherein the cytotoxic drug derivative,i . i SRlubsieeam ci ns,
t hi ot epa, ta%h-g@, WPH@F['gtﬁﬁ@ea&Tgﬁ'ﬁo@% ?ﬁ@éﬁﬁgggg%u |t;igi6ﬁ§,n e%:gr ubi ci n,
actinonycin, awdwhaB, eihereimies bifinctenal lihkesriy di(Aacetyphererye Rutanpigacithi ci n,

dol astatins/ aur,i séais.ll ns, hem asterlins, and maytansinoids. 71. The net hod
of claim 65, wWHBFRYH t he cytotoxic drug derivative is calicheamcin. 15
72. The met hgg mfmethadl Mo Zhe Whrepariation haf aystablexiyerhiliasd gempesiianefid gamm

15 monomeric cytotoxic drug derivative/carrier conjugate, the method
comprising:
(a) dissolving the monomeric cytotoxic drug derivative/carrier conjugate to
a final concentration of 0.5 to 2 mg/mL in a solution comprising a
cryoprotectant at a concentration of 1.5%-5% by weight, a polymeric
20 bulking agent at a concentration of 0.5-1.5% by weight, electrolytes at
a concentration of 0.01M to 0.1 M, a solubility facilitating agent at a
concentration of 0.005-0.05% by weight, buffering agent at a
concentration of 5-50 mM such that the final pH of the solution is 7.8-
8.2, and water;
25 (b) dispensing the above solution into vials at a temperature of +5 °C to
+10 °C;
(c) freezing the solution at a freezing temperature of -35 °C to =50 °C;
(d) subjecting the frozen solution to an initial freeze drying step at a
primary drying pressure of 20 to 80 microns at a shelf-temperature at
30 10 °C to —40 °C for 24 to 78 hours; and
(e) subjecting the freeze-dried product of step (d) to a secondary drying
step at a drying pressure of 20 to 80 microns at a shelf temperature of

+10°C to + 35°C for 15 to 30 hours.
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calicheam cin or N-acetyl calicheamcin. 73. The nmethod of cl aim 65,
further optionally conprising a bioactive agent at a therapeutically

ef fecti vewomnoeses ati on. 74. The method of claim 73, wher eca/ushg1dimacti ve
agent is a cytotoxic drug. 20 75. The nethod of claim 73, wherein the

bi oactive agent is a growmh factor. 76. The nethod of claim 73, wherein

t he bi oactive agent is a hornone. 77. The nethod of claim 73, wherein the
cryoprotectant_is s cted. from r . igrol ,

sorbi ol 1 BBsTHomSpaiey Beiy PEnL TP cvERIEIEs A st BT

al daric acid, wabdpsssym&edatioes, am no sugars, alditols, 25 inositols,

gl yoor al dehydes, ALARLSS s o8 Ahie P! ORfond H%%r|v§tWeQ§ & alGRIAG! OSe.

gl ucose, he al os€, ose, glucose, fructose,
gl uconi ¢ aci d, agepik iat bihds foaridasissyptiivmi t ol , et hyl a gl ucopyr anosi de,

mal t ose, |soas or b| CI d az%o B?'%mat%%ﬁor B¢ g’deﬁ%ﬁ@%@an ghfgﬁ@yrdfc aci d,

erythrfbse ose ul ose, idose, talose, 30
eryt hrul ose, rprbtélrogeﬁhésisl ul ose, psicose, tagatose, glucuronic acid,

gluconic  aci dyéqg %ib%daﬂf ﬁéfnﬁi 552 ?vh%% g(hﬂ?t@ﬁb Grud BERAIOR i a Q%Qme

gl ucosam ne 0ose, neuramnic acid
ar abi nans, frughagsinhibltticans, gal act ans gal acturonans, gl ucans, mannans,

xyl ans, Ievan ucoi - 87 0 20623, Raeregnan,
gal act ocar ol % @s@jhep'@g&\ HSOf ?’%) 4E g% @%mﬁ&& U%Qu:{’ Eéﬁ\?—%ve qﬁggcogen
anyl opgctin, Cﬁ?bhud:all&ﬁeamian% rmmteqausamhem virgstirien daa@qwbiglé, dxeFigin,

chondroi tin, dermatan, al uroni ¢ Ci afynsdxten st ar ch,
sucrose, gl ucoSRIrbiGiy ¢ 8§ oy rcgha%tﬁpa ?iedr%lé’ﬁn% cglFO%ggfsheshhyl ene gl ycoI

5I pol ygr5 opw1 enﬁjaﬂlbﬁﬁmIdolagia}dns?:tamlstiatlasmmepmatelmam i’n@mtaq_smgds TE;@IWE]E h0|d of
claim er yapr ot.ec UCH.QS claim
ghgug}eglgcéc{ & pc?%@ o h&ref 4he %}/to?o%c d¥eg ”Eé vl is

78, wherein th a concentration of 5% by wei ght.
80. The net hodcaifchebmion.65, wherein the pol yneri c bul ki ng agent is Dextran

40, 10 d trati 0 i f
cl ai m! §5an Isgﬁﬁ TR aocﬁn A b&vﬁéfe%g%g%tf@!scgﬁ@gr%%yggﬁllsngil?g%cﬁ 40,

and is at a corgheamidioor Niac@tyD%llbbeam'bight 82. The nethod of claim 65,

wherei n the % g,?]t ro%%t §/|°!f Yan? BsURIRRE BhidtGlly B8fipfising BIisiERAbe Bgerd at a

concentratio
therapeutically effective concentration.

74. The method of claim 73, wherein the bioactive agent is a cytotoxic drug.
20 75 The method of claim 73, wherein the bioactive agent is a growth factor.

76. The method of claim 73, wherein the bioactive agent is a hormone.

77 The method of claim 73, wherein the cryoprotectant is selected from a group
comprising alditol, mannitol, sorbitol, inositol, polyethylene glycol, aldonic
acid, uronic acid, aldaric acid, aldoses, ketoses, amino sugars, alditols,

25 inositols, glyceraldehydes, arabinose, lyxose, pentose, ribose, xylose,
galactose, glucose, hexose, idose, mannose, talose, heptose, glucose,
fructose, gluconic acid, sorbitol, lactose, mannitol, methyl a-glucopyranoside,
maltose, isoascorbic acid, ascorbic acid, lactone, sorbose, glucaric acid,
erythrose, threose, arabinose, allose, altrose, gulose, idose, talose,

30 erythrulose, ribulose, xylulose, psicose, tagatose, glucuronic acid, gluconic
acid, glucaric acid, galacturonic acid, mannuronic acid, glucosamine,
galactosamine, sucrose, trehalose, neuraminic acid, arabinans, fructans,

fucans, galactans, galacturonans, glucans, mannans, xylans, levan, fucoidan,
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15 83. The nethod of claim65, wherein the solubility facili i i
a surfactant. 84. The nethod of claim 83, wherein t%e surfaf:?gln?gi 2gent e
pol ysor bawe 080926ahd is present at a concentration of 0.OPeThisowedosyht. 85
The net hod of claim65, wherein the buffering agent is trometham ne, and is
20 present at a concentration of 0.02 M 86. The method of claim 65,
wherein the pH of the solution of step (a) is 8.0. 87. The nethod 011‘ claim

65, wherein the solution in ) 1S S ed .jqat bad S
Cenperat ure ofcanadesnarh saRgBhEBsE sieufs, REAECCriad, mbet Sodieh |

Ir eezi n? of t]t@y?gleu,t amglopactirh eeliddsey idakisan, pustian, chitbueodese kerallyi ng
enperature of - . 89. The .ot ol aym. idhemaidn §iims d) th
frozen sol uti o'y’ rogﬁ'bj %eértnggant ﬁggﬁoq}mn%f@agﬂlggazcé 'dr??ﬂ‘nargh gsl%ng’p%%'?crg Lri miry
ﬂryl ng g(r)es:srﬁr@cadsﬁ(glmnosepmtcmed teghalose,s ibylene egtpeal apalyethyene stycel f or 60
ours. . e thod of claimé6 B masiep (e), the freeze-dried
produ of ste@)oq;%{ﬁpﬁﬁ'je 9I¥chuqr;‘}'%eg?le %&1{5&% tr(@(rjlﬁ%ary drying step at a drying
pressure of 780THE Gietnts ofalair 65hehéreinghp eryapiatectatt i Swdseor 24 hours. - 88 WO

03/092623 PCT/ US03/ 139 91. i td iSi tdfcal |
effective ddSe'dt ”ﬁw‘%rf:@' 0782\9"?1%{%2?7{? %%E%S%ﬁgwév%{’ Pgte?ggri&?f@?ﬁjgodrfj uga%/e
%epay edt Ey the,5meb3hwdighf. claim 65. 92. The conposition of claim91
erein e ca ier in,t no i C. |G rd i e
Coni ugate | S0aTe Grehintgaly B Wherbin i Polfficic cRuda Belflis ek ey o
wher ei@n t he pr ah®isnacausenteation®f 0i9% keweightd from a group consisting of

hor nones, gro factors, .anti i I ing Aol

conposi tion %}MFB‘F 5?%@%?1, %‘E} é?%eﬁ%n gr?l%]P%g@%h?gg%mﬁl?gghp%%gg}lx%%g 10
gﬂ_tl body. 9t5_. bzﬁlaecmmrgmiig atoncarfceotratiomad8,9% ke meight.t he antibody is a
chineric an ody. , Jhe. i dvrS i tib

is a human ?8%696.tﬂ@d1.°?ff?é'%gé£pq’§r{sel} %"?gl?]&fg*e %:rﬁmgmgg%o, \/\/necrﬁ !gflﬂé,?ﬁ‘gﬁ En!ti ggéy
i s a humani zedpgizehbatdyconceBtratibhef 0@Fddsi ti on of claim 97, wherein the

humani zed ant bpdy |8 diveched kS AAALASn! REIUBRYY faiRbtiee agaitl gen CD22.
surfactant.
84. The method of claim 83, wherein the surfactant is polysorbate 80, and is
present at a concentration of 0.01% by weight.
85. The method of claim 65, wherein the buffering agent is tromethamine, and is
20 present at a concentration of 0.02 M.
86. The method of claim 65, wherein the pH of the solution of step (a) is 8.0.
87. The method of claim 65, wherein the solution in step (b) is dispensed into
vials at a temperature of +5 °C.
88. The method of claim 65, wherein in step (c) the freezing of the solution in the
25 vials is carried out at a freezing temperature of -45 °C.
89. The method of claim 65, wherein in step (d) the frozen solution is subjected to
an initial freeze drying step at a primary drying pressure of 60 microns and at
a shelf temperature of =30 °C for 60 hours.
90. The method of claim 65, wherein in step (e), the freeze-dried product of step
30 (d) is subjected to a secondary drying step at a drying pressure of 60 microns

at a shelf temperature of +25°C for 24 hours.
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99. The conposition of claim98, wherein the anti-CD22 anti body has
specificity for human CD22, and conprises a heavy chain wherein the

vari abl e wormaioseé2xonpri ses a CDR having at | east one of tIRETASqyuECES gi ven
as HL in Figure | (SEQID NO 1) for COR-Hl, as H2 in Figure 1 (SEQ ID

NO 2), or H2' (SEQ 20 ID NG 13), or H2" (SEQ ID NG 15), or H2"' (SEQ ID

NG 16) for CDR-H2, or as H3 in Figure 1 (SEQ ID NO 3) for CDR-H3, and
conprises a _light chain wherein ' LNy dRNE 4 $fshothedPR havi ng
at | east onec”og GoFPOsLiRy RS %gﬁerééé%%%ﬁe@?dgﬁre 1 (SEQ ID_NO.4) for
CDR-L1, as L2 gyiotokicgiiug deriy@EechBieNCos)igéter repred oy e raethed of glaihgure 1
(SEQ I D NO 6) égr 25 CDR-L3. 100. The conposition of claim98, wherein the
anti body conpr¥ses a heavy chain wherein the variable domain conprises a
CDR havi ng ap. reRasbmpositiaf of teim StquiesTeipsthgioagier iim trEEQONEMRIS ¢YIPOXICCDR- Hi,
SEQ 1D NGO 2 or SEQ 1D NO 13 or SEQ I - Chld® NO 16 for CDR-H2, or
SEQ I P NO. 3 f ofifUg e@mlvgg,arréq{&ogjuglg&lgayﬁ%%ﬁa oéj_?Ei n the variabl e domain
conpri ses a g3DRne hamipagition of el 2 avhefein fike prajeionesnyis fayiai 1§ §eISEQA D NO. 4
for COR-L1, SEQ ID NOS5 far,. - L2 I iB6qiEPRNY 3ntib WO

03/ 092623 PCT/ 86‘399@@&60”%85‘%#8”‘3%“0%0 iﬁtﬂé*r%cgé%’%”fgﬁm'gs, wher e(i%ﬁ/ t he
anti body conprig@esSEQ ID NO'1 for COR-HL, SEQID NO 2 or SEQ ID NO 13 or
SEQ ID NO 15 or, SEQ I D . NO 16, f ar - b2 ; 3 h@haSRdrd3onSEQ | D
NO 4 for CDR4The %E@OFBON@%'%“&%%?@? *"i’eﬁ?”%@éy? BNO6 for CORL3. 5
102. The conposghtihsdy. of claim 98, wherein the humani zed anti-CD22 anti body
is a CDRgrafted humani.zed gntigs ' : LOMEISSRibBdY.] ght chain
vari abl e reg?fbﬂ-%glcﬂﬁ‘pﬁﬁ' jon 'W%%Eﬁ%mﬂaeﬁ %O egvy chai n yari%bl e region
5/ 44- gH7 ( SES3. e NGhip63itiord BBclailthes, edwepeis itel antibody islahymasanthReY-ei n t he
humani zed anti-CD22 anti.body .is P ; isali i rRAYed EHibBEY.
specificity 9709—%%&95}?0@%5?@0%;?!8'%%@“&‘&%3 aegérﬁ%ﬁfls_chai n havi ng ,agysequence
set forth i noSHRel Misitd. ofl@idim e whergindhe hngmapized |antibedysis YiFRARI n t he

humani zed anti-CD22 antipody is CEBngrafted antibody having specificity
for hdfen CD22 aQﬁH‘SE@]ﬁﬁFl?g%%acée arﬁgeavy g%’ai n havi ng a sequence set, forth in

SEQ | D NO 3099, Ifhel@mpckhien abmzimids;, smetsin Hleaanti-6B22 @rtpedynasniPertifdhi zed

anti-CD22 anti t%cg)rdpl/uni‘lasn %DZZ, and comprises a heavy chain wherein the variable domain

comprises a CDR having at least one of the sequences given as H1 in Figure
1 (SEQ ID NO:1) for CDR-H1, as H2 in Figure 1 (SEQ ID NO:2), or H2' (SEQ
20 ID NO:13), or H2” (SEQ ID NO:15), or H2™ (SEQ ID NO:16) for CDR-H2, or
as H3 in Figure 1 (SEQ ID NO:3) for CDR-H3, and comprises a light chain
wherein the variable domain comprises a CDR having at least one of the
sequences given as L1 in Figure 1 (SEQ ID NO:4) for CDR-L1, as L2 in
Figure 1 (SEQ ID NO:5) for CDR-L2, or as L3 in Figure 1 (SEQ ID NO:6) for
25 CDR-L3.
100. The composition of claim 98, wherein the antibody comprises a heavy chain
wherein the variable domain comprises a CDR having at least one of the
sequences given in SEQ ID NO:1 for CDR-H1, SEQ ID NO:2 or SEQ ID
NO:13 or SEQ ID NO:15 or SEQ ID NO:16 for CDR-H2, or SEQ ID NO:3 for
30 CDR-H3, and a light chain wherein the variable domain comprises a CDR
having at least one of the sequences given in SEQ ID NO:4 for CDR-L1, SEQ
ID NO:5 for CDR-L2, or SEQ ID NO:6 for CDR-L3.
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CDR-grafted antibody having specificity for human CD22 and conprises a
l'ight chain having a sequence set forth in SEQ ID NO 28 and a heavy chain
havi ng a wegaesmses set forth in SEQ ID NO 30. 106. The compadisvy/eiodf claim
98, wherein the hunmani zed anti-CD22 antibody is a 20 CDR-grafted antibody
that is a variant antibody having increased specificity for human CD22
wherein the variant antibody is obtained by an affinity maturation 1

prot ocol . ..JThe co sition i i IND: i
prot 000l - 197 TaBSoRGRERG) bt Ay Pba habnite MBS dyiiRcs A mINDIrUg s
i fs g?rma 925 cfat QDR SEQ 6D NO: 2cet SEQUR NoHEaen BER. DG 151% S8 Posi t i on
of claim o1, Tyrifier oRbRARAdao GATROISIP LR MEORE s Naghbr CORLOT, The
conposi tion of cl . 109, erein thé bioactive agent is a cytotoxic drug.
].:L;ét C);I’he (iorrpOSEQ I@NOf5ﬁof@DR-U?@nd\ﬂ’E@@NQZ%@H§i k%i ve agent is a growth
. e conpasiti : | aj.m.: el ) i i
" hor rone. 163 103 cSRPRRTaL AP GpM o€ s eyt a7 nnER datipeen BafhapRe 000 ' °
di sorder, the gEIRhghftedomMpnarszanyasiit@DaRs artitiody 2ndt Remapw@st # JANE whaif ect i ve

dose of the conposition cl ai 10 114
The nethod of ggréa}tlﬁéerﬂ’o%gﬁ%lgéﬁﬁgﬁ%l) ﬁﬁgrgé\’%l%fﬁggt e‘?‘ggﬂ%rg&?gﬁg{%@ffecti ve
id(rztS(raa\?fenE)Bgl COBRAS , H7 (E:E(ilngamml 7)1 stered subcutaneously, intraperitoneally,
, dntraarteria . t i i i
{r anader n0y; ThEaRBEREGh SbtiE o B e e dbhabpEentiiody o |
IO Pt r ?\r@gl ﬁtlgl y CORMHftleguaitibpdy Badng rspecifi¢ityyfor humanTRB22+8NH FPMAFISES @at nent
claim ; rein the the I : ! d f
conmposi tion i s%ﬁrﬁ%ﬁlnsqaevtl@da %@;@g@%ﬁ%ﬁé{t%mﬁ %%ll' e 2r?’é1('.)ﬁgd00f t EFai m 113
\(/:\Qﬁr ein tl geiﬁgmh_?_aionimsﬁioh@ﬁalainw&j\mﬁreiar‘tue hhmaniged Ni-SD22ianEbeR s Srter i s
cer. . e t,hod. of. ¢l aj . i h i -
mal i gnancy. 1@&1%33%99?‘%@%%% a@b@}s#é%ggw]%?rugﬁ? t@ﬁ%ﬁ%{%@éﬂ@%ﬁ@gﬁ:%y i's
| eukeni a. 119. héhey ordilbaving ackaience 58t forthén SER IPMEOI38ukeni a expresses cel |

e oy T Wit of i SR e e gl
| ynphonma expr eCioR-geaftdd sntitody dvaving specificity for human CcD22'and comprises a
light chain having a sequence set forth in SEQ ID NO: 28 and a heavy chain
having a sequence set forth in SEQ ID NO: 30.
106. The composition of claim 98, wherein the humanized anti-CD22 antibody is a
20 CDR-grafted antibody that is a variant antibody having increased specificity
for human CD22, wherein the variant antibody is obtained by an affinity
maturation protocol.
107. The composition of claim 91, wherein the cytotoxic drug is calicheamicin.
108. The composition of claim 107, wherein the calicheamicin is gamma
25 calicheamicin or N-acetyl calicheamicin.
109. The composition of claim 91, further optionally comprising a bioactive agent.
110. The composition of claim 109, wherein the bioactive agent is a cytotoxic drug.
111. The composition of claim 109, wherein the bioactive agent is a growth factor.
112. The composition of claim 109, wherein the bioactive agent is a hormone.
30 113. A method of treating a subject with a proliferative disorder, the method
comprising administering a therapeutically effective dose of the composition

of claim 91.
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antigen CD22. 122. The nethod of claim 116, wherein the cancer is a
carcinoma. 123. The nethod of claim 116, wherein the cancer is a sarcona
124. A newbodogfe2ireating a B-cell nalignancy, the methodPcarmsos/siong 20 '
adm nistering to a patient in need of said treatment a therapeutically
effective conposition conprising a cytotoxic drug-anti-CD22-anti body
conjugate. 125. The nethod of claim 124, wherein the B-cell malignancy is a

| ynphoma. 126._The t hod, of i . i ~68| b S i
Lo, | HE: T LSl ShP AR 1 MREER, b antageliatpLratecy i o
g(rjlrjngm Z; teirl ggDzazdg% ?hgfeapembosjﬁadri is administe riedeSLtbéﬁfﬁO@@lﬁyorinT&Pef%eéW,ot oxi ¢

- - 2-anti body con i rs inoaghi ts. 128
The net hod of_'@?raY?ﬂofﬁ&j; \/'?ﬁgérgﬁq%hfh\em@ﬁ% (l)§rll3§ dri ﬁeicﬁn}?hgbgiﬁ;?g% ¢ drug
gglnji gﬂgg ren' g_nt i tré}&%a?)Otatnﬁ_osﬁj/,éu&adséllyompid@ﬁy,ginm{palbloiﬁ‘gﬁaﬁ@gi'ﬂ@yo?f“b“”guany

am cins, hi otepa, taxanes, vincristine, daunorubicin

doxorgﬁjl cin, epi rteﬁﬁl%'l n, actinonycin, authranycin, azaserines, bi eonyci ns
t anoxi f en, 14garTEdintdtiod of trbatateat phslamurlii8t whenedn theetherepedlgalin sffective ’

nmayt ansi noi ds, and er am ci. ns., . . claim 124, wh i

cyt ot oxi ¢ drugdP¥e ggﬁ?&ﬂ@ﬁﬁ?'@?%‘.s a%%@ﬁs%{%%d%}%gg%%fﬁdl uso3/ 1,3910er ?38 t?’ﬁe

WNE; ho? Ff qlh_e.l Ehé%@ethweﬁfelaimmhé, wabietth terbuhjectiis agaumen sdbieetAhinei n  or
cetyl caliche cin. . .131. .The thod of claim 127, wherein the one

nore bi oact i vepﬁ’ggﬁ?té"eadr'%org’%ré? 8%'%‘%3 froma group consisting of anti bodiores

gr owt I f act1qrs Thb aicIRGEst, claii Tt whéneasthe anterina Porrlisnalighaidy: nes, ’

interleukins, interferons, .a C j ; ; i
131, wher eihi®; Be Bt PoaeiByize WhErRTing o (tiRmianady is IR 100 O Gl ai m
132, wher eifot ltaeambitoadyf ickindi T8¢ tvebreigaihasleubersial pxpragresaedl anTaGen
expressed on B_-acell gBé gnancies. 10 134. The method of claim-133, wherein
t he anti body di PHge ai nst cell surface antigens expressed on, B-cel |

) ST ol rasabhed gt bethorrr iU, a0
anti - P20 alt' ﬁg'&ymleg"oﬁ Pt @g%lé\@gépﬁghﬁgrﬁ%@l@% Jeg aelsgn%%gﬁl gmit%ei n the
cytoki nes or graawyén CBeRors are
122. The method of claim 116, wherein the cancer is a carcinoma.
123. The method of claim 116, wherein the cancer is a sarcoma.
124. A method of treating a B-cell malignancy, the method comprising
20 administering to a patient in need of said treatment a therapeutically effective
compositidn comprising a cytotoxic drug-anti-CD22-antibody conjugate.
125. The method of claim 124, wherein the B-cell malignancy is a lymphoma.
126. The method of claim 125, wherein the B-cell malignancy is a Non-Hodgkin's
lymphoma.
25 127. The method of claim 124, comprising administering the therapeutically
effective composition of the cytotoxic drug-anti-CD22-antibody conjugate with
one or more bioactive agents.
128. The method of claim 124, wherein the cytotoxic drug in the cytotoxic drug
conjugate anti-CD22 is selected from the group consisting of calicheamicins,
30 thiotepa, taxanes, vincristine, daunorubicin, doxorubicin, epirubicin, actinomycin,
authramycin, azaserines, bleomycins, tamoxifen, idarubicin,
dolastatins/auristatins, hemiasterlins, maytansinoids, and esperamicins.

129. The method of claim 124, wherein the cytotoxic drug is calicheamicin.
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15 selected froma group consisting of interleukin 2 (IL-2 TNF

Gw CSF, and G CSF. 137. The nethod of claim 131, Wneﬁei n %1he ho1rm)C§Z1is a
steroid hwomsimeand is selected from estrogens, androgen®CTASoyedtd ns, and
corticosteroids. 138. The method of claim 131, wherein the cytotoxic d’rug
is selected fromthe 20 group consisting of doxorubicin, daunorubicin

i darubi cin, aclarubicin, zorubicin, mtoxantrone, epirubicin, carubi ci n,

nogal anyci 2%0 mg ﬁ}agﬁ%g i léalrz%b%vﬁ%[t&n ¥al Ja‘fl@r‘nefdnﬂcm@é%ﬁﬁ' dMfche<3@iEiht abi ne,

trifluridi noct I'ne, azacitidine, doxifluridine,
pent ostatin, bdsmmbetyl cuélphmplelm tabine, cladribine, decitabine,

ot Ot ey TAHIBARMASy SHOPTONbGRURIAE) B PRt Bgbhrazatbur i n.

adri any0| n cyc ophos am e dacar bazi ne,
vi nbl asti ne, vigledtedtiione,a gnoUpmnsnstnmga of lahé , irowaciacior et HPAMeRES.

predni sone, pr Oq%ga%]' ?'ﬁrﬁf ,ﬁqhﬁ’éé' %ﬂ h?hesf L QAR ||rﬁeﬁébﬁé30§1od%oﬂ‘oﬁi>é0| :

t axol 2 anal 0gs, n met hod of claim 131 erei
rein the
t her apeuti cal | yrugtf ective conposition of 30 the cytotoxic

drug-anti - %S%Zbrﬁgt r?%%?fcc?%éz:’l%qt BhdrintfdbaEhe! é'gfé{& Rl dHiibody.th one or

nore conbi agents as a part a treatnent reginen
wher ei n t hg3gorhé magthoa dabfclaimt mmmmreugehhesant@oéxe|ISeétr@Qie<¥ rAgainst §2¢ ’

03/092623 PCT/ U@g?ﬁ/ 1%‘&@8[’1 S%gpdes%égad?l é%¥ﬂn%9§i%%|%§m de, doxorubi cin,

vincri sti ne, rocar bazi ne CHOP (cycl ophospham de,
doxor ypi ci Pl34vr|'ﬁérm@thocmef c|amd133 enlmrsnort@ antllapdycymacteéiyaﬂadﬁégbﬁﬁfﬁ?%

vincristine, a%ﬁ regplﬁgr%g%}d iy ot Q@ja,g&ggllgpggéﬁggmrgﬁ ad%CDpubl cin,

procar bazi ne, ncris redni sone)
(et hot r exat e, cbﬂ\s&stnmoofrantlmﬁ)d@r alti-DAD aoy'@hb&t&?’pﬁé 8- vincristine,

dexanet haso%% Tgn ﬁ%‘% cg%h]nmﬁr whglre%g%ng%dmt@gw BM@imaBt hot r exat e,

doxor ubi ci n am de, et oposi | eucovorin, nechl oet ham ne,
vincri sti ne136prrednlrﬁzmw obmtalrprbﬁar\bla@etl?e)he @tohﬂémrw%é@\wr(sp?@dm sone

Cyt gfl’grgleﬁgt ebl 85 ﬁedbflr %@ro@%%ﬁ%ﬁ?%g?ﬂ‘é%klrﬁi QROS| HieF, CSHCONPCSH,
and G-CSF.
137. The method of claim 131, wherein the hormone is a steroid hormone and is
selected from estrogens, androgens, progestins, and corticosteroids.
138. The method of claim 131, wherein the cytotoxic drug is selected from the
20 group consisting of doxorubicin, daunorubicin, idarubicin, aclarubicin,
zorubicin, mitoxantrone, epirubicin, carubicin, nogalamycin, menogaril,
pitarubicin, valrubicin, cytarabine, gemcitabine, trifluridine, ancitabine,
enocitabine, azacitidine, doxifluridine, pentostatin, broxuridine, capecitabine,
cladribine, decitabine, floxuridine, fludarabine, gougerotin, puromycin, tegafur,
25 tiazofurin, adriamycin, cisplatin, carboplatin, cyclophosphamide, dacarbazine,
vinblastine,  vincristine,  mitoxantrone,  bleomycin, mechlorethamine,
prednisone, procarbazine methotrexate, flurouracils, etoposide, taxol, taxol
analogs, and mitomycin.
139. The method of claim 131, wherein the therapeutically effective composition of
30 the cytotoxic drug-anti-CD22-antibody conjugate is administered together with
one or more combinations of cytotoxic agents as a part of a treatment

regimen, wherein the combination of cytotoxic agents is selected from:
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15 H MACOP-B (nethotrexate, doxorubicin, cyclophospham de, vincristine
predni sone, bl eonycin, and |eucovorin); 1. MOPP (mechl oet ham ne 1
vincri stiwe,03jopmethi sone, and procarbazine); J. ABVD PCT/US03/13910

(adri amyci n/ doxorubi cin, bleonycin, vinblastine, and dacarbazine); 20 K
MOPP (mechl oet ham ne, vincristine, prednisone, and procarbazine) ’ -
alternating with ABV (adrianycin/doxorubicin, bleonycin, and vinblastine);

L. MOPP (mechl Oet,{&g%fg% rt’c;&%iéﬂho;s})hgﬁwide‘?HS%Si@iﬂevinMiﬂB! GreaniBaTd, e

alternating with oxorubicin, bleo i
\ , nycin, vinblastine, 25
and dacar bazi ne); MprochitbeBRe);chl or anbuci |, vinbl astine, procarbazine, and

predni sone); N - | ] e X it tpaid “
(et hyl -gag, i fosé'g/%fagf(cﬁégﬁ@%?&&@ee: H’g%}dg@@%@b\gic?ggﬁé}%ng DHAIgm) O MM
E dtexarre_t gasone, It glCfoegcloghasphainite, vinertstiop sHIeRIEH)ISONSY: Q  ESHAP

et oposi de, net hyl pradj (o) I 2 Haghn in&i £iR) ;
CEPP(B) (cycloph pﬁg}% %@lb @?%%%Hsc}g Q%&ﬂggbgg%cﬁ%zi h’eﬁogﬂgﬁlpg’ﬁg{)mpgmﬂ, R
bl eonycin); -93 WO 0B£AQR622nPTEIWSOS)13910 S. CAMWP (I onusti ne,

nm t oxantrone, Cyt%; %hﬁ?g@?ﬂaﬁﬁﬁ%@%ycﬁ dEXruBicinC ¥§disHMassHEraiaE de,

vincristine, and T anT st : (et'oposide, methyl "predisol one,
hi gh- dose cyt ar abi neincristinecdéxaneatieasand, andsiptieavedy;; 5 V. EPOCH (et oposi de,

et EOFREEOES! SSeRaHGn L petisatiosesasioution

(F:)%/gl:g;rp%gimgm d(raédﬁ:mgclepmpbéardieip; X.etClEEPid_éﬂB) (eupeVdhos PRefhieRthaningposi| de,

doxor ubi ci n, ’ v!oncri é'{r\%ngt!neps%gmgéﬁﬁe?ﬁal@%ﬁr%&é%r)r;yﬁgt Bén((qu/Cl g/p?)gégham de.

(epirubicin or do@omubiMACE -CytaBOM st (prednizael opREisiENRige, darpiubicin,

predni sone). cyclophosphamide, etoposide, leucovorin, cytarabine, bleomycin, and
vincristine);

15 H. MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine,
prednisone, bleomycin, and leucovorin);

|. MOPP (mechloethamine, vincristine, prednisone, and procarbazine);
J. ABVD (adriamycin/doxorubicin,  bleomycin, vinblastine, and
dacarbazine);

20 K. MOPP (mechloethamine, vincristine, prednisone, and procarbazine)
alternating with ABV (adriamycin/doxorubicin, bleomycin, and
vinblastine);

L. MOPP (mechloethamine, vincristine, prednisone, and procarbazine)
alternating with ABVD(adriamycin/doxorubicin, bleomycin, vinblastine,

25 and dacarbazine);

ChIVPP (chlorambucil, vinblastine, procarbazine, and prednisone);
IMVP-16 (ifosfamide, methotrexate, and etoposide);

MIME (methyl-gag, ifosfamide, methotrexate, and etoposide);
DHAP (dexamethasone, high-dose cytaribine, and cisplatin);

ESHAP (etoposide, methylpredisolone, high-dose cytarabine, and

o v O Zz=s

30
cisplatin);
R. CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,

and bleomycin);
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140. The nethod of claim 131, wherein the therapeutically effective
conposition of 15 the cytotoxic drug-anti-CD22-anti body conjugate is
adm ni st ewed3feiées to the adm nistration of one or nore e@cwhisnatioons of
cytotoxic agents as a part of a treatnent regi nen, wherein the conbination
of cytotoxic agents is selected from A CHOPP (cycl ophospham de,
doxorubi cin, vincristine, prednisone, and 20 procarbazine); B. CHOP
(cycl ophospham d I Cl j ltShb and pg%bé@g@\)e,; C. CoP
(cycl ophosphanmi dgs,' %ﬁ@f ﬁ@bﬁéﬁ@e ﬁr‘i‘ggr{r@hn@)&\r{e) ; °B AP- BOP )
(cycl ophosphani deT. Gv®et (dyclophospheoids, bingligtine, MEBIRPRISANE): vi ncri stine, and
predni sone); 25 E. SE;W re ioreHROIBKE] NhigHAeRE Ukdyedrabine,
cycl ophospham de!_:u' \rlgl ncr i st%@og@l%ka)fn@éttﬁ%%one, and | gucovori r¥§d F.
Pr oMACE- MOPP ( pr ednivieonstineramidinigptadivgit e, doxor ubi cin, cycl ophosphani de,
et oposi de, | eucovori C m PRTRVA I §&:kdhEhiciR! B PBSIKYIRs vAtkd

9 Er R R s ot

procarbazi ne); 30 G predni sone, nethotrexate,

doxor ubi ci n, cycl ophinsploaes digyclopbesriiathide ansleralRieARSORS)t ar abi ne,

bl eonycin and vingcristing): . .9 823 RGbpSRRN13910 H. MACOP-B
(et hotrexate, do OrIﬁ@?%%médfcﬁ%%@ggg%g@é vincri sti)’n_e, fi xed dose
predni sone, bl eon¥ciQEPRI(BY (byalanwsphanyide,1 stopprife,( RECATLGEINRaRIgHBISONE,

vincristine, prednisg . Qrocarbazine); J. ABVD
(adri amyci n/ doxor ubiagﬁﬁjeqﬁwlgﬁyci n, vinblastine, and 5 dacarbazine); K

MOPP abternating Wi t QHEBVB/( deiclophpenhamids odensrulicn, MinebHpe: Rrediigne:

vi nbl astine); L. MOPP t ine, vincristine, prednisone, and

procar bazi ne) al ter%ggqﬁowﬁh%VD (adri amyci n/ doxor ubi cin, bl eonycin,

vinbl astine, 10 AndPAMRGE bigpirvkigin o dOINEFN,( ¥IRFGHRAD G¥FPPhASPRBNEE i ne,

procar bazi ne, and pr i 'y N I MWP-16 (ifosfam de, nethotrexate, and
AU S Ee)

etoposide); 0. MM i fosfam de, nmethotrexate, and et opPsi de);
140. The method of claim 131, wherein the therapeutically effective composition o

15 the cytotoxic drug-anti-CD22-antibody conjugate is administered prior to the
administration of one or more combinations of cytotoxic agents as a part of a
treatment regimen, wherein the combination of cytotoxic agents is selected
from:

A. CHOPP (cyclophosphamide, doxorubicin, vincristine, prednisone, and

20 procarbazine);

B. CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone);

COP (cyclophosphamide, vincristine, and prednisone);

D. CAP-BOP (cyclophosphamide, doxorubicin, procarbazine, bleomycin,

o

vincristine, and prednisone);
25 E. m-BACOD (methotrexate, bleomycin, doxorubicin, cyclophosphamide,
vincristine, dexamethasone, and leucovorin);

F. ProMACE-MOPP (prednisone, methotrexate, doxorubicin,
cyclophosphamide, etoposide, leucovorin, mechloethamine,
vincristine, prednisone, and procarbazine);

30 G. ProMACE-CytaBOM  (prednisone,  methotrexate, doxorubicin,
cyclophosphamide, etoposide, leucovorin, cytarabine, bleomycin and

vincristine);
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P. DHAP (dexanet hasone, high-dose cytaribine, and cisplatin); 1

(et oposi de, nethyl predisol one, high-dose cytarabine, gnd ci) épl gt |Qn) !ESEAP
CEPP(B) (wpaBoptsesphan de, etoposide, procarbazine, predniPsmmsps/l;mld’ '
bl eomycin); S. CAMP (Il onustine, mtoxantrone, cytarabine, and prednisone);
20 T. CVP-1 (cyclophospham de, vincristine, and prednisone); U ESHOP ’
(etoposi de, methyl predisol one, high-dose cytarabine, vincristine and

ci spl ati V. E
W th “hol Us dosedtobASHIT B EekeRE bR Ay, AHEHAIE hoBingg MourS
(i fosfam de, cycl ophx:@pjmmpﬂ@jmmmd deappen,card; Iel)(JOVQIEPP( B)

(cycl ophospham ds. gl anos) oo AGL AR B, BISEIGNSNSNd préasioblisoryCl n) ;Y.

CHOP-B. (cycl oph ubi ¢in, vinéristine redni sone,
bl eomycin); and 30 ABVB’ DQ@Ena(reynm/ddmomwmcm,r ceasnysi. ci I"('nblﬁlsﬂ'&@l sﬁ”ﬁ
cycl ophosphan de, Er edni sone). 141. The nethod of claim 131, V\,her ein
Ej?ﬁgt ﬁ[ ap(ca:gtzlzcalnl(ym@'[‘(f;’j}/P e conposition of the cytotoxic
i- argi ahajnatysd @ith ABM (adriastysinétpxeibicdy liepmycing 2
03/ 092623 _PCT/ us03/ 132} o the adm nistration of ong:ggr nor e connglonati ons
of cytotoxic agent s V& agt ebart of a treatnent regi nen, wherein the
conmbi nation of bijasdpR (agenibsthamines efireistng, faredhisone, @rdpwocarbazine)

br ocar bazi ey B ARG FURBY BN b o Riauth sy A bintlestne.
pcz\gfjggo?g%l OChOSOan(jgdyseérbabm)pham de, vincristine, and prednisone); D.
vincri stine, aﬁd PE%\T(@&ECSQ%'%U@ 958'@3\%%?6&%?%% ft%r%e?(ﬁa}it @%W@gge) cin
|cioxl(gr ubi ci n, cycl phoyphenifdefamide, nethdtexate, antbstaResidRls one, andnlyeucbvori n;
.+ ProMACE- MoPP (Br %mgﬁneﬁhykngg,hPos'fa?ﬁ(laé,%etﬂB?FQ(a‘tQ'a‘ﬁHrétopOSIde);
P. DHAP (dexamethasone, high-dose cytaribine, and cisplatin);
15 Q. ESHAP (etoposide, methylpredisolone, high-dose cytarabine, and
cisplatin);
R. CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,
and bleomycin); :
S. CAMP (lomustine, mitoxantrone, cytarabine, and prednisone);
20 T. CVP-1 (cyclophosphamide, vincristine, and prednisone),
U. ESHOP (etoposide, methylpredisolone, high-dose cytarabine,
vincristine and cisplatin);
V. EPOCH (etoposide, vincristine, and doxorubicin for 96 hours with
bolus doses of cyclophosphamide and oral prednisone)
25 W. ICE (ifosfamide, cyclophosphamide, and etoposide);
CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,

x

and bleomycin);
Y. CHOP-B. (cyclophosphamide, doxorubicin, vincristine, prednisone,

and bleomycin); and
30 Z. P/DOCE (epirubicin or doxorubicin, vincristine, cyclophosphamide,

and prednisone).
141. The method of claim 131, wherein the therapeutically effective composition of
the cytotoxic drug-anti-CD22-antibody conjugate is administered subsequent
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cycl ophospham de, etoposide, |eucovorin, nmechloetham ne, vincristine,
predni sone, and procarbazine); 15 G ProMACE- Cyt aBOM ( predni sone,

met hot r exaoae3/oes2dr ubi ci n, cycl ophospham de, etoposi de, [PEXASIHIIIMY
cytarabi ne, bleonycin, and vincristine); H MACOP-B (nethotrexate,
doxor ubi ci n, cycl ophospham de, vincristine, fixed dose prednisone,

bl eonycin, and | eucovorin); 20 I. MOPP (nechl oetham ne, vincristine,

predni sone, and procar.bazine): . i amyci HRiaehtd, adkeonyci n,
vi nbl astine, ai%d eo%@'ﬁ?'ﬁéiqoﬁ‘)e?f; orfg_ O‘%gge %%éh?@%@hgmgﬁé,e%sgggpﬁs?i ne,
predni sone, angapiopaardagmémergimen, wenzin itngy coimnbinatigof bioactive agents s

(adri amycin/ doxqr%bi ﬁ'i n, bleonycin, and 25 vinblastine); L. MOPP

(mechl oet hami ngS'® PALPMst i ne, prednisone, and procarbazine) alternating
with ABVD (adri amycCriCRMX @yubposphatmideo aiprdrabicini Wiperging nerednigpie, and

dacar bazine); M Chl VPP, (chl granmbucil, vinblastine, procarbazine, and
predni%one) ;30 N PIOGRAS2£E®Y i f osf an de, nethotrexate, and etoposide); O.
M ME (net hyl - gag,B.i bessra(dydephosphhmides daxasybieindvirgrispos afe)prednisongiap
(dexanet hasone, hj gh- e cytaribinpe, .. LS LI 96 WO 03/092623
PCT/ US03/ 13010 & EQ%X%V%'BQ{%%@?'B&%’ ‘r’r@?ﬁs&'ﬁ%r% e A hi gh- dose
cytarabine, and [Bj SPIFRBOR)(cydbpHoERR{rBide( dgxardptiosplaaicaane.cbleppysite,
procar bazi ne, prednison " algéj bl ﬁigg%éi n); 5 S. CAW (Ilonustine,

mi toxantrone, cyt ar ¥BCHENC A BFEERP8he) . T. ovP-1 (cycl ophosphani de,

vincrigtine, and pr edBASOIEjmethotr&@HOPIdamt ysiro o ubigst RYFIoOhosMABIiBNne,
hi gh- dose cytarabin

e, .vincristi i iLp)., V. EPOCH (etoposide,
vincristine, and doXBFUBINE; ﬂe?mqu%s%ﬂguﬁﬁ%b%bﬁ% bol us doses of
cycl ophosphani de RnereMACERVIORRI sor(pjednisone,CE Mmetorifexaicde, _doxorUb'C'”’ _
cycl ophospham de, and cl.onasl el X SHERE) (&XElARhoSRhaTisharfiieposi de

procar bazi ne, predni _
vincristine, prednisone, and procarbazine);

15 G. ProMACE-CytaBOM  (prednisone,  methotrexate, doxorubicin,
cyclophosphamide, etoposide, leucovorin, cytarabine, bleomycin, and
vincristine);

H. MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine,
fixed dose prednisone, bleomycin, and leucovorin);

20 I. MOPP (mechloethamine, vincristine, prednisone, and procarbazine);

J. ABVD (adriamycin/doxorubicin,  bleomycin, vinblastine, and
dacarbazine);

K. MOPP (mechloethamine, vincristine, prednisone, and procarbazine),
alternating with ABV (adriamycin/doxorubicin,  bleomycin, and

25 vinblastine);

L. MOPP (mechloethamine, vincristine, prednisone, and procarbazine)
alternating with ABVD (adriamycin/doxorubicin, bleomycin, vinblastine,
and dacarbazine);

. ChIVPP (chlorambucil, vinblastine, procarbazine, and prednisone);

. MIME (methyl-gag, ifosfamide, methotrexate, and etoposide);

M
30 N. IMVP-16 (ifosfamide, methotrexate, and etoposide);
0
P. DHAP (dexamethasone, high-dose cytaribine, and cisplatin);

-96-



and bl eonycin); Y. CHOP-B. (cycl ophospham de, doxorubicin, vincristine
predni sone, 15 and bl eonycin); and Z. P/DOCE (epirubicin or doxorubi ci n
vi ncri stiwe,03pywbdphosphani de, and predni sone) 142. The merhsds/ofie! ai m
131, wherein the therapeutically effective conposition of the cytotoxic
drug-anti-CD22-anti body conjugate is adm nistered together with 20 an
antibody directed against a cell surface antigen on B-cell malignancies,

and optionally CUTPLLEARY 85 TREREIEIAG, ORpnabseYéRiahe, aaants as a

part of a treat | I nat c
ytotoxic agents is
selected from A erwalr()cycl ophospham de, doxor ubi cin, vincristine,

predni sone, and 5 r d bi
Vi ncri <t ne, “and or GBRF Gy PoPEsredmiqR P, RASRERAR ThrechRE 7' S
Elrggp&iloze) , D CAParBﬂBe()myahpphospham de, doxor ub| ci n, procarbazine,
vi ncr
bl eorryfbl n, doxoruJ-b éf‘&ﬁ’g '1‘%% %8 fa% g)]e %\%r%%?ﬂ%@%&@%% Lgég;: and
Iﬁggﬁg;/?re ;( Q%e - 37 mwme;&elaﬁhfyﬁﬁbmmhme@sme #d FEdNBER)MOPP ( pr edni sone,
oxor oph
mechl oet ham ne, ﬁ; Egh(ag] (g fﬁ"g%lm %%ﬁ@pqu'd‘ﬂ%r?%g:t’r‘@g-’zdlo%\%u%v&éblﬁe
Pr oMACE- Cyt aBOM ( pr gidpiisies@ndmisplatiny,exat e, doxor ubi cin, 5
cycl ophosphan de, WAE%@%%# qﬁ@? g?c°V'§§Jié?in80>éEé”cga%%cnP'f@rogu%”'ws aih

vincristine); oxor ubi ci n, cycl ophospham de,
vi ncrygtine, fl xed bdmselogéeofmyslopbospbbemqmdrpramfadmléme)wor| n); 1. MOPP

(mechl oet ham ne, wbngﬁﬁgﬁgﬁ%acﬂ h%g aml dan%lré?ﬁ Jne) 10 J ABVD

(mechi out ham ne. i GHARE) rieyclqhedshiamid i Sé i owCBbEENg) PrdRePRal i ng
wi th ABV (adrianyci n/g%i(or u%: in, bl eorf?m np aﬁﬁ;opmcg Fhe) P nls@ﬂﬂ’at' n9
eomycin};
Y. CHOP-B. (cyclophosphamide, doxorubicin, vincristine, prednisone,
15 and bleomycin); and
Z. P/DOCE (epirubicin or doxorubicin, vincristine, cyclophosphamide,
and prednisone) (
142. The method of claim 131, wherein the therapeutically effective composition of
the cytotoxic drug-anti-CD22-antibody conjugate is administered together with
20 an antibody directed against a cell surface antigen on B-cell malignancies,
and optionally comprising one or more combinations of cytotoxic agents as a
part of a treatment regimen, wherein the combination of cytotoxic agents is
selected from:
A. CHOPP (cyclophosphamide, doxorubicin, vincristine, prednisone, and
25 procarbazine);
B. CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone);
C. COP (cyclophosphamide, vincristine, and prednisone);
D. CAP-BOP (cyclophosphamide, doxorubicin, procarbazine, bleomycin,
vincristine, and prednisone);
30 E. m-BACOD (methotrexate, bleomycin, doxorubicin, cyclophosphamide,

vincristine, dexamethasone, and leucovorin);
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vi nbi astine); 15 L. MOPP(mechl oet ham ne, vincristine, prednisone, and
procarbazine) alternating with ABVD (adrianyci n/ doxorubicin, bleomnmycin,
Vi nbi ast iwe,03/0exe3 dacar bazine); M Chl VPP (chl oranbuci |, wCrhisay1ione,
procar bazi ne, and prednisone); N |IMP-16 (ifosfam de, nethotrexate, and
etoposide); 20 O M ME (nethyl-gag, ifosfam de, nethotrexate, and

et oposide); P. DHAP (dexanet hasone, hi gh-dose cytarabine and cisplatin);
Q ESHAP (et oposide I dis j gh- L@r abi §&on®igh
cisplatin); R CéPF@rm‘%@%MQ% ospﬁé’ar% ﬁ%‘?@ét 0posi etféxpr bear bazl né, ’

predni sone, 25 andcidighogphanideS. EpPside onuisticaOrinm t dregilqegiagine,
cytarabi ne, and prednisqgne); T.. CVP- % pham de, vincristine, and
pr edni sone). ESHOP V'P@E'%‘SSS rﬁgf"s%{ﬁ% ?%C%%%%P‘%Ee, hi gh- dose cyt ar abi ne,
vincristine and @i PPOMACE)CYISBOM. EPHORisopeoposketiwireraiehy | po@iiidN.one,

hi gh-dose cytarabine, ~vincristin [ L0) ., EE QL hediPReR de,
vincridtine, and doﬂﬁ‘?l?fmoépﬁa'?'g?’ g@%ﬁ%ﬂér:’slél\%ot%hh'mbcglt%gbﬁ%)’ses of& ’

cycl ophospham de anginefistinepr edni sone); -98 WO 03/092623 PCT/ US03/ 13910 W

(cycl ophosanam ad- WERIEH UGG lrRBBRE Safsehimide pristne, ).

CHOP- B. (cycl ophosphiasd déese srediseris, bleomyeinnend sucemringr edni sone, 5 and

bl eonmycin); and Z. P/ irubicin .or. i b S$4-LiRB)-

cycl ophospham de,ZL M@g?e‘lriag%tﬁ3'3‘!”61%@&'8&8%3{{%@3&%%’ ta ﬁ%gﬁcﬁzﬁaggg)r’essi ve

| ynphegas conpri sj.ng\BMmi n{ztiemycig/dororabicipat | Blebmyeinneednidastdgi d andeat nent
a therapeutically effective conposition of a 10 nononeric calicheamcin
derivative-anti - CD2825APPABBY conj ugate together with one or rore

bi oacti ve agents. K1440PPhenevhldetithnohe,cvindristine 3predhigers, narnch Bragameree) c
calicheam cin deri vatIi ve-

alternating with ABV (adriamycin/doxorubicin, bleomycin, and
vinblastine);
15 L. - MOPP(mechloethamine, vincristine, prednisone, and procarbazine)

alternating with ABVD (adriamycin/doxorubicin, bleomycin, vinblastine,
and dacarbazine),

ChIVPP (chlorambucil, vinblastine, procarbazine, and prednisone);
IMVP-16 (ifosfamide, methotrexate, and etoposide);

MIME (methyl-gag, ifosfamide, methotrexate, and etoposide);

DHAP (dexamethasone, high-dose cytarabine and cisplatin);

ESHAP (etoposide, methylpredisolone, high-dose cytarabine, and

20

£ T O Z =

cisplatin);
R. CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,
25 and bleomycin);
S. CAMP (lomustine, mitoxantrone, cytarabine, and prednisone);
T. CVP-1 (cyclophosphamide, vincristine, and prednisone). ESHOP
(etoposide, methylpredisolone, high-dose cytarabine, vincristine and
cisplatin);
30 U. ESHOP (etoposide, methylpredisolone, high-dose cytarabine,
vincristine and cisplatin);
V. EPOCH (etoposide, vincristine, and doxorubicin for 96 hours with

bolus doses of cyclophosphamide and oral prednisone);
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anti-CD22 anti body conjugate is CMC-544. 145. Use of the conposition of
claim9l in treating a subject with a proliferative 15 disorder,
conpri si yoadmdxwest ering a therapeutically effective dosePofi/tish&13910
conposition. 146. The use according to claim145, wherein the
therapeutically effective dose of the conposition is adm nistered
subcut aneously, intraperitoneally, intravenously, intraarterially,

ntranedul Larly. Ethseabi: o BRBIREIRAL no Bhdokagpout aneous! v

intranasal ly, topi y, 1ntravagi nal 'y, sublingually or
rectally. 147. The GEPPaBC (cydiophosphaciids, retoadsidasnierpedrhazifey PIRERIEYRAUt i cal | y
effective dose of th har maceuti cal conposition of the invention is

admi nistered int ra@%‘ﬁB@QWFmgS 148. The use according to claim 145,

wherei n the subj et CHORBhUbRsophwsprmnidandoxerkbiciy; olingristing.i R@daEsfder is
cancer. 149. The use glggor di.ng tg cl ai m 148, wherein the cancer is a B-cell
mal i grancy. 150. TABY BS8™WELEAI ng to claim 149, wherein the B-cell

mal i gnancy is | egkemBOCELEbirubicm oseloacrubici, rnaristing, abyAloPHOSPhAREE®I n t he

| eukem a expresses cell surface 30 antigen CD22. 152. The use according to
clai m 149, wherein PREPERECShal i gnancy is | ynphoma. 153. The use

accordi ng t1a3chamethba2ef indmingi aggréssiveyipphoomas xprpgsiag asi@inistedng e

antigen CD22. -99 03/ 092623 . PCT/ USO3 ; b REIER RN to
clai m 148, wheP& Y\f')'?\@e ‘gﬂg3?'3it%eagn%égrac{h%o%%gt'i%g%ﬁ%ﬁgféuse accordi ng to
cl ai M348, wherpinanidhe eiotemitia dervaticoanti-CD82-anfbadye corfiugate dpgRI8%M i on
conprising a cytotoxic drug-anti - -antibody conjugate for treating a
B-cel | mali gna%’@ﬁ,oné(ﬂ'iﬁ?qrggW6CtéV§rﬁC%%§teri ng to a 5 patient in need of said
treat ment aquhahapasthbé aff Icairef 48 wiheimtheumonometic calishgarian 8erv@dMdr i sing a

cl ai m 156, whePBIE e SRR PO R 1o e 186, The s

accor di ng tfasclusienaflthE  compesitiom of loirB-dein| traating ghawkisetivithaa Rewiferatye

gg?ngﬁhgt Zr! %gp ?ﬂ%g?q%é%g@gﬁgﬁ%gqsﬁﬁﬁfé%gie\qghérgpé:dti%.blw LREetive ONBRE! &f B
composition.

146. The use according to claim 145, wherein the therapeutically effective dose of
the composition is administered subcutaneously, intraperitoneally,
intravenously, intraarterially, intramedullarly, intrathecally, transdermally,

20 transcutaneously, intranasally, topically, entereally, intravaginally, sublingually
or rectally.

147. The use according to claim 145, wherein the therapeutically effective dose of
the pharmaceutical composition of the invention is administered
intravenously.

25 148. The use according to claim 145, wherein the subject is @ human subject and
the proliferative disorder is cancer.

149. The use according to claim 148, wherein the cancer is a B-cell malignancy.

150. The use according to claim 149, wherein the B-cell malignancy is leukemia.

151. The use according to claim 150, wherein the leukemia expresses cell surface

30 antigen CD22.
152. The use according to claim 149, wherein the B-cell malignancy is lymphoma.
153. The use according to claim 152, wherein the lymphoma expresses cell

surface antigen CD22.
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effective conposition of the cytotoxic drug-anti-CD22-anti body conjugate
with one or nore bioactive agents. 160. The use according to claim 156,
wherei n tWe d99w@edOXi ¢ drug in the cytotoxic 15 drug-anti PCDAROZMIIDOAY
conjugate is selected fromthe group consisting of calicheam cins,

t hi ot epa, taxanes, vincristine, daunorubicin, doxorubicin, epirubicin,
actinonycin, authramycin, azaserines, bleonycins, tanoxifen, idarubicin,

dol astatins/auristatins, hem aster)d : qle)! e €SPeram cins.

20 161. Thé5ﬁs-5h%5%eo?%qohcﬂnqg%?'5\ Hél é?rem%gaﬁb%ﬁéég%ﬂ otoxic dr ug is

cal i cheani g¢5#. Thd 62 addveding & @aioot48, nmtetain teaiancdrdd 2 SAROMEA n t he
calicheamcin is ga cal i cheam cin. |_cheafbEhRibol§3. The
use accor di'A% f‘ou%’?%l%’é?p '8Pef9{né}hsg{goiu;)a 1‘.%|{c%/'((|eC ggl n%%s}pg?%@_serec ed from
a group consi sgérjggAé fantrehiity @sB-ogh onallynbacy, osamprisdioned@isteripgold Aes, 25
anti-hornones, xanthines, interleukins, i r{es , X gdr ugs.
164. The use aPRUsMiAg%ed 8{3?'91’[5%3&6 § %rtglg%p%ﬁ%&ﬂ?oeaf%? ﬁlvegggggﬁt i s an
antibody.  165¢ophpésitisiecondsridirdi angytotoxic Maigrarts@D2%aetilkady qonBgalgt | body i s

directed against a cell surface antigen essed 0. Bs | isgganci es.
166. The u §7agg%r H‘?%Qf‘CP%rdmga?% qae 1%@”@%%‘&@%??%‘0@ %‘:‘arnggt ed “agai nst
cell 30 surfaggphdiiegens expressed on B-cell nmalignancies is selected from
a group consisting of anti-CD1L i~ ANt - td Qodbgs. 167.
The use acddPdi'R§ %?Cé?r‘%’r‘.’%%f:%\‘mgﬁi H"%tgﬁeg” gﬁ%@%wga@é%nﬁ%dy i's

rituxipgab. - 18Qd¥eheIyhSeRa PCT/ US03/ 13910 168. The use according to

| ai m 163, wh in th t oki ). I i
o1 oup, consi SP; AGe e HEaHIByR a2 ey eofbnES ey PEIRLEEART S

169. The use ag@eEtlien@nipasitibaiofitib6Stotatie drigrartineDPranrnslyicenHgaie &yt d
hormone 5 and is sel eci?ed from e%t rogens, androgens, progestins, and
corti cost er oi d®N€ L APre PRANELIEEEor ding to clai m 163, wherein the.
cyt ot oxi ¢ tfgag The wRl asbeting toaminhd5¢rwheyeindhsiytatec drucdivxbe GBICEXE,

CoUTaBe "ty ik R AP i SORRE i B BRI
cytar abi ne, gensmiidralaiiens, t thibtepa,i daxeaes andicristirienedaurprendni daxrHRicn,
o e, o hy Ao ARk, DS eh netechRg aibage,
t egaf ur, idarubicin,  dolastatins/auristatins, hemiasterlins,” maytansinoids, an
esperamicins.
20 161. The use according to claim 156, wherein the cytotoxic drug is calicheamicin.
162. The use according to claim 161, wherein the calicheamicin is gamma
calicheamicin or N-acetyl calicheamicin.
163. The use according to claim 159, wherein the bioactive agents are selected
from a group consisting of antibodies, growth factors, hormones, cytokines,
25 anti-hormones, xanthines, interleukins, interferons, and cytotoxic drugs.
164. The use according to claim 163, wherein the bioactive agent is an antibody.
165. The use according to claim 164, wherein the antibody is directed against a
cell surface antigen expressed on B-cell malignancies.
166. The use according to claim 165, wherein the antibody directed against cell
30 surface antigens expressed on B-cell malignancies is selected from a group
consisting of anti-CD19, anti-CD20 and anti-CD33 antibodies.
167. The use according to claim 166, wherein the anti-CD20 antibody is rituximab.
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tiazofurin, adrianycin, cisplatin, carboplatin, cyclophospham

dacarbazine, vinblastine, vincristine, gitoxantrgne,pblegn32}261

nmechl or etWernse2623 pr edni sone, procarbazi ne methotrexate, PICOTTS03/2910 S

et oposi de, taxol, taxol 15 analogs, and mtonycin. 171. The use acco}ding

to claim 163, wherein the therapeutically effective conposition of the

g%éog?xhg drug-antlipDZZ-aPtibody conjugate is admnistered together with
_ re _copbi nations of .cyfotqxihc S.-as -har

Fegi men, whEh.ol i URE aCOTBNAAL FAN G cyf AT TybiaRRdr oud BHER AR o

A CHOPP (cycl enbas@heni aeroupoeemsisting bhintarienltsini €2, TNIT el SN Shand

procar bazi ne) ; %i (cycl ophospham de, doxorubicin, vincristine, and

pr edni sone) ; cycl ophosphani de, vincristine, and prednisone); 25 D

CAP- BOP ( cygb Ophe siBbaistsleaingdoxaimbias;, mhepsin tfze bermane, it eipjhermone” | '

vincristine, and prednispne); E. mB : i
doxor udi cin, ced %Mﬁ%gs&oqﬁnﬁcﬁﬁgéﬂgb%g%%%? hgdsgﬁgé&ﬁaarﬁghg,
1: ngg\éﬁ(r) |S Bﬁg(r)n thgr@m@&t rbr(?aﬁol(qmmd’rﬁaswrnereimrﬁ’ldlqmtexiatcbw tosadralesd BPM, 30
_ e, etoposide, |eucovor,. ; i Vi 1St
e one o % s Sabtai, 5 SO TBORNSBRET s e
E{ ggﬂsgiagyt ?B%@Efcﬁﬂnlnﬁmﬂmtrdmt hepirubicirt, e ,caddiain,ubiagalamysipe | BISReSHhani de
., leucovorin, ’

cyt ar.abi ne, Dhl. N, benGhib St abi -
(et hot r exat e, PEIXBICb] (Yglﬁﬁ’ '?JS}’CI%ﬂgg'gg’gyn&dﬁ?ﬁaﬁh%ér}I'E{aﬁﬂlg,é’ I%?belg%ﬁ g/g\ﬁ? °
Blr :gggl n, andghw@@mr aBAcitidine, MORFu(idiee hperdostalin, rsoxwidiner icapgaitabine, ’
. one, and procarbazine);., J. . .AB i | o'rH%f"c i i
vi nbl asti ne, aﬁl?dr'a'aﬁa‘%? Q'P'H%’)f!°xkf‘d'%%¥@d%‘ﬁae%??§§@?§%ﬁﬁ§gw n@lr ii%sgta ?JA,ZOWCI "
predni sone, angapsraaarduaamyel, cidflatil, tcarbuptdtingcyeiaphogghamide, dacarbazine, ’

o T
prednisone, procarbazine methotrexate, flurouracils, etoposide, taxol, taxol
15 analogs, and mitomycin.
171. The use according to claim 163, wherein the therapeutically effective
composition of the cytotoxic drug-anti-CD22-antibody ~conjugate is
administered together with one or more combinations of cytotoxic drugs as a
part of a treatment regimen, wherein the combination of cytotoxic drugs is
20 selected from:
A. CHOPP (cyclophosphamide, doxorubicin, vincristine, prednisone, and
procarbazine);
B. CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone);
COP (cyclophosphamide, vincristine, and prednisone),

25 D. CAP-BOP (cyclophosphamide, doxorubicin, procarbazine, bleomycin,

o

vincristine, and prednisone);
E. m-BACOD (methotrexate, bleomycin, doxorubicin, cyclophosphamide,
vincristine, dexamethasone, and leucovorin);
F. ProMACE-MOPP (prednisone, methotrexate, doxorubicin,
30 cyclophosphamide, etoposide, leucovorin, mechloethamine,

vincristine, prednisone, and procarbazine);
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alternating with ABVD (adriamnycin/ doxorubicin, bleomycin, vinblasti
dacarbazine); 15 M Chl VPP (chl oranbucil, vinblasti %, p1rocar baz?%leneéndand
predni sorwP;03/0%¢623 M/P- 16 (i fosfam de, nethotrexate, and emmmu@ﬁ 0. MM
(rmethyl -gag, ifosfam de, nethotrexate, and etoposide); P. DHAP -
(dexanet hasone, hi gh-dose cytarabine, and cisplatin); Q ESHAP (etoposide
Eng;z?/l pLedl ﬁol pge, hi gh- dose cytarabine, and 20 cisplatin); R CEPP(B) 1
ophosphanmi de, et oposi de car I r ! a in);
CAP (| omist | ne. G MG 2B aBantne h| EGeRELe, TROQERIKEI N S
(cycl ophosphani de, wjciphbspliangide, axtopgsided teusonein, cg@rabinezbiqomyct: 3pdsi de
net hyl predi sol one, hi h-t.dohs_e cytarabine, vincristine and cisplatin); V,
EPOCH (et oposi de, VvI'REH"884ne, "and doxorubicin for 96 hours wth bol us
doses of cycl ophesphAGGRBanektimtaxate; ddxirsbinie) cyoluphosphamitie sfiraistie,

cycl ophospham de, and et oposide): .3 P cycl ophospham
((at opf)s'fi ﬂe, Erocar baQWeHB',SOE?’ZD&W@(?We%n&(;aeﬁgg%(ﬁ&g%y((:i %)' E/ SCIJI&O%Eane,
cycl ophosphami da, moORR (hédilsetharine nirdristies, pprdrisingcans! progatia@N®ony ci n) ;
and -102 WO 03/ 0926%&)&7/ Ugroa?’r{qlc%égxo gb'ciﬁ/ o heRLru Zrﬁ:‘ld%tiﬁ’é d@%&?ﬁwc. n
vincristine, cyc!Jop an@ e yé'?{ p|reo|n| Sone%. g . The use ‘according to
gly?:){n 163, d\/\/nerel n whearbhemepeutical ly effective conposition of the

ot oxi ¢ drug-anti - -antj bo conj 2| %g.[g gt har to the
adm ni stration pm-oP{%% (W_&C@o tg" 'q?atwﬂ%ﬁéﬁnoéf Spcr?/(?hd oxI c@ngrﬁgigg@g@part of
2e|t r ef@ (rjre][\t r egknenaltémeﬁ@ nwithe ARMrbi(amriamyaingfoxoripiain, oxileonadinys ang

ecte rom A CHCE .cycl ophospham de, d i ci i i sti

R Eﬁé\'}% p p oxorubi cin, vincristine,

predni sone, and p nhe); 10 B. CHOP (cycl ophospham de, doxor ubi ci
vincristine, and |pr espPR qAechloetBam@@ER \Qrwistinmq;rmsmiacmed@ndvmrﬁéafbéiiﬂ%, ang’

pr edni sone) ; ) ) ) . . L .
alternating with ABVD (adriamycin/doxorubicin, bleomycin, vinblastine,

and dacarbazine);

15 M. ChIVPP (chlorambucil, vinblastine, procarbazine, and prednisone);
N. IMVP-16 (ifosfamide, methotrexate, and etoposide);
O. MIME (methyl-gag, ifosfamide, methotrexate, and etoposide);
P. DHAP (dexamethasone, high-dose cytarabine, and cisplatin);
Q. ESHAP (etoposide, methylpredisolone, high-dose cytarabine, and
20 cisplatin);
R. CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,
and bleomycin);
S. CAMP (lomustine, mitoxantrone, cytarabine, and prednisone);
T. CVP-1 (cyclophosphamide, vincristine, and prednisone);
25 U. ESHOP (etoposide, r'nethylpredisolone," high-dose cytarabine,
vincristine and cisplatin);
V. EPOCH (etoposide, vincristine, and doxorubicin for 96 hours with
bolus doses of cyclophosphamide and oral prednisone);
W. ICE (ifosfamide, cyclophosphamide, and etoposide);
30 X. CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,

and bleomycin);
Y. CHOP-B. (cyclophosphamide, doxorubicin, vincristine, prednisone,

and bleomycin); and
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D. CAP-BOP (cycl ophosphani de, doxorubicin, procarbazine, bleonycin
vincristine, and prednisone); E. mBACOD (nethotrexate, bleonycin, 1
doxor ubi cwn,0309sbdphosphani de, 15 vincristine, dexamet ha®omASOHN10

| eucovorin); F. ProMACE-MOPP (prednisone, nethotrexate, doxorubicin
cycl ophosphani de, etoposide, |eucovorin, mechloethanmne, vincristi He
predni sone, and procarbazine); G ProMACE-CytaBOM (predni sone, 1

nmet hot r exat e, clo

Cyt ar abi ne. bl cortyel POOGRaerlhigH & PRETAHER Ve (B Rnossaaiuear

glc»ég:r;(t:): (r:1| n, gyf:l ophmspdeﬂnisdles) vincristi ne fixed dose pr edni sone,

eucovorin n

pr edni sone ngh%rﬁ,ear%ﬁ W@) fo I\é%ﬁ (1€§ %?é E?{Hg ﬂq(ﬁr%éé&giébn?bb?%hr\{e

bl eorryclt n, vi n&brgp@slm aﬁdthedacyioﬂoalzl n@“)Jg ~alK(fi- cmasar(tlhe@w SepiHaAene's

vincri sti ne, I QC al

(adri ahycin/ do?‘%ﬂﬁ‘[ﬁ ﬁ prar%ﬁ&i)% %m cfgﬁw nb I(%rg Pﬁtg;d?g d@rﬁt{ha‘fﬁ}{s of

(mechl oet hami ngytoteiiecdrugd bse,partra dnirsaiment wgung, odherdim fenegmbingtiosr ¢fat i ng

wi th ABVD (adrl %ﬁ in doxoru i Ci o I eonycin, vinblastine, and

dacar bazi ne); II Y EKFS Ptg . vinblastine, procarbazine, and

predni sone); -108 BBER? wzﬁaaodaﬁamm:abmgmm NInCIiste. @d("ﬁﬁ'&faé]ﬁh de,

nmet hotrexate, and et% a? i de 0. MM (methyl-gag, ifosfan de,

nmet hotrexate, and ef ) P. DHAP (dexanet hasone, hi gh-dose

(r:ny; ﬁr g@l ne, ?nd CB.S @HOP gtjyplo@odﬁﬁbme( doxgpolsicideyingristing | N RIeHBITES
-dose cytara n 5 Ci I

et oposi de, procar%a?ﬂq,g(cyﬁlpam?pﬁgh?&e er bF%PdDé:rlg?l ééﬁé‘;l ophosg)lhgmjg;al ne,

m t oxantrone, cytpr mAmBQPaanglclmrmSphamwe) doxdrubIWPP@CQr@?é'ﬂ@p‘?ié%rﬁV\%'m de,

vincristine, and predni. sone HOP (et
b O Hose oyt ar b, né(mcnstl %nd pl%stoFe%‘ (et oposi de, nethyl predi sol one,

E. m-BACOD (methotrexate, bleomycin, doxorubicin, cyclophosphamide,

15 vincristine, dexamethasone, and leucovorin);
F. ProMACE-MOPP (prednisone, methotrexate, doxorubicin,
cyclophosphamide, etoposide, leucovorin, mechloethamine,

vincristine, prednisone, and procarbazine);
G. ProMACE-CytaBOM  (prednisone,  methotrexate, doxorubicin,
20 cyclophosphamide, etoposide, leucovorin, cytarabine, bleomycin, and
vincristine);

H. MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine,
fixed dose prednisone, bleomycin, and leucovorin);

I. MOPP (mechloethamine, vincristine, prednisone, and procarbazine);

25 J. ABVD (adriamycin/doxorubicin, bleomycin, vinblastine, and
dacarbazine);

K. MOPP (mechloethamine, vincristine, prednisone, and procarbazine)
alternating with ABV (adriamycin/doxorubicin, bleomycin, and
vinblastine);

30 L. MOPP (mechloethamine, vincristine, prednisone, and procarbazine)
alternating with ABVD (adriamycin/doxorubicin, bleomycin, vinblastine,
and dacarbazine);

M. ChIVPP (chlorambucil, vinblastine, procarbazine, and prednisone);
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vincristine and cisplatin); V. EPOCH (etoposide, vincristine, and
doxorubicin for 96 hours with bolus doses of cycl ophosphanm E:Ie and oral
predni sorweP;03M26CE (i f osfanmi de, cycl ophosphami de, and et ®podisd®)391d5 X
CEPP(B) (cycl ophosphami de, etoposide, procarbazine, prednisone, and
bl eomycin); Y. CHOP-B. (cyclophospham de, doxorubicin, vincristine,
elrﬁgp: Zt(:)lnﬁ andI bl ﬁowﬁl n)éj and Z. P/ DOCE (epirubicin or doxorubicin
: e, cyclop} ) i .20 j %59 . 173. The use accor di
to claim 163, whét ellhﬁ?%ﬂgﬂ%mg%ﬂ%ggv f%éj%gctl \?gld%orrposi tion of theI "
%20;3;;! (r:1i g{ lrjgt amg. | MBRR 2mathiyi- ey yosfemjdeg ateghdteexatgdanchetopesiér). subsequent to
atign ne_or re conhi i i e agents
part of a treat ment BI"@& (ﬁﬁﬁm%%ﬁog%hﬁah@%%%%?ﬁgﬁ%’oa(rﬁMtCZ 1?sis)l]b};’bi gacti vgs :
S?ﬁf;'? s |t s sel ect 311 ESPAP Astofdd@rRp inethylpoedissgieanhide-dosr x@ytaippiaen and
i stine, prednisone. and procarbazine); B. CHOP (cycl ophos hé 1 d
dpxor@m cin, vincri %'?Pﬁw’,%’ and predni sone); C. COP (((: %:/I opﬁospﬁan‘imdee,
vincristine, and fpr e¢mPsB) @yclopRodphadide, mqﬁ@mlmpmé@i@ﬁ prednigeRdr ubi ci n
procar bazi ne, bl eonyci B o vi.ngri stine, and prednisone); E. m BACCD ’
(met hotrexate, bl eo%/}i}% [3om¥8%6r ubi ci n, cycl ophosphani de,  vincristine,

gféz'\a/ggtE t]zl\i/%gge,( fgnibﬁwlm(l@‘hhﬂ?:b, mEXaritone 3/y0p ks, PARIBIBNEE910 F.
P P oy AR AR e vingstRle A bBaniEekidhoPhosphar fe.

et oposi de, Ieyco&%r , vincristine, edni sone, and
procajpazi ne); Gy PESMEIE- QropBie,( pmethisedieolonst hoigh-dreg e CYEERPEDI ci n
5 cycl ophosphani de, et 0%08:?%5’ Ny faxc )vorin, cytarabine, bleonycin, and ,
vincristine); H MAYRIBIEREEIGP 'Qgt e, doxorubicin, cycl ophospham de
vincristine, fixedEhoeH pepposideneinciistioemaod rdoxaﬂ@iqifétﬁ@OQgrhor‘#fs, with nopp

(mechl oethami ne, vincristine, dLAdN S9GiaPait HaAGBaREse)e) |
W. ICE (ifosfamide, cyclophosphamide, and etoposide).
15 X. CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,
and bleomycin);
Y. CHOP-B. (cyclophosphamide, doxorubicin, vincristine, prednisone,
and bleomycin); and
Z. P/DOCE (epirubicin or doxorubicin, vincristine, cyclophosphamide,
20 and prednisone).

173. The use according to claim 163, wherein the therapeutically effective
composition of the cytotoxic drug-anti-CD22-antibody ~ conjugate is
administered subsequent to the administration of one or more combinations
of cytotoxic agents as a part of a treatment regimen, wherein the combination

25 of bioactive agents is selected from:
A. CHOPP (cyclophosphamide, doxorubicin, vincristine, prednisone and
procarbazine);
B. CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone);
COP (cyclophosphamide, vincristine, and prednisone);
30 D. CAP-BOP (cyclophosphamide, doxorubicin, procarbazine, bleomycin,

o

vincristine, and prednisone);
E. m-BACOD (methotrexate, bleomycin, doxorubicin, cyclophosphamide,

vincristine, dexamethasone, and leucovorin);
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10 J. ABVD (adriamycin/doxorubicin, bleonycin, vinblastin

dacarbazine); K MOPP (nechl oet ham ne, vinyncri stine, predn?éoggd and

procar bazwvpep/oozmbi ernati ng with ABV (adrianycin/ doxor ubi ciP(T:r/ItSilmmwQ:i n, and
vinbl astine); 15 L. MOPP (nmechl oethamine, vincristine, prednisone and ’
procarbazine) alternating with ABVD (adriamycin/doxorubicin, bleonycin

vi nbl asti ne, and dacarbazine); M ChlVPP (chioranbucil, vinblastine, 1

procar bazi ne, and. predpj 5 N D if i me e
et oposi de); 20 Q I\;’f\‘ﬂm(cﬁgwp gag,(dr%/o'%(%n%m( de&%ﬁn‘@ﬁgiﬁf’exaﬁﬁggnd & and
etoposi de); P. DHARdspewsssreintidsonectohogjtiedos eueguoani bi MechiRRiiagdl at i n) ;
Q ESHAP (et oposi de,i rrr? ihé'lcq[%r di sal ng r&ia%'zﬁl@ e cytarabine, and '
cisplatin); R CEPP!'Bf"SB Sﬁﬂ%%rbeham 8e, et opogi de, procarbazine

predni sone, 25 amdPRIMACE-CYMROB. CAMEN{sooew st aotrexatex ardgXarpIcn,

cytarabine, and prednisone): .T. P- - i i | Sk

predni%one); U. ESH@'?P&PBM%@, %@??&ﬁﬁ%@&?%ﬁ& hliq%htiléédong%méy%tn gp:,bi ﬁgd

\ALQS:LEFICDG ?nd gl S pinafisting; ﬁo V. EPOCH (et oposide, vincristine, and ’
ubi cin for i ol u Bﬁém i :

predni sone); W I&Wﬁ%@%ﬂa '%@&re&%’ g(é %@Bﬁ@m%‘g‘],’&’gﬁd etlgg’lo\g‘i%%rgs)ﬂE’e’Ot %5 WO

8% ggrzggizal rF:CT / USOS,/ ﬁﬁ&ﬂﬂbsemreddml eBplepmycinoptblepérveridle, et oposi de:

e, predn n en L)k - B. aam
orocar bazine, B SO0 o A PATREY Fhd i e SRR, el ayoaplsagar de
(epi ryicin or daxommENDEi niadiamydin/sbxaerabicioy c| bpp¥@nani Wibastiggd and
predni sone). 174. The uggziﬁi%pordi ng to claim 163, wherein the

therapeutical |y eff SR onposition of the cytotoxic
drug- ant i - CD22- angi moFP qarichigatheniise, \anbristing t rednisensy eProgROAZIAR)

antibody directed a%ﬂler'?wsahnga (\}vﬁhl ABV f E{S@ria@ﬂ}cﬁrﬂ@&orubicin, bleomycin, and
vinblastine);

15 L. MOPP (mechloethamine, vincristine, prednisone and procarbazine)
alternating with ABVD (adriamycin/doxorubicin, bleomycin, vinblastine,
and dacarbazine);

ChIVPP (chlorambucil, vinblastine, procarbazine, and prednisone);
IMVP-16 (ifosfamide, methotrexate, and etoposide);

MIME (methyl-gag, ifosfamide, methotrexate, and etoposide);

DHAP (dexamethasone, high-dose cytaribine, and cisplatin);

ESHAP (etoposide, methylpredisolone, high-dose cytarabine, and

20

£ v O Zz=

cisplatin);
R. CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,
25 and bleomycin);
S. CAMP (lomustine, mitoxantrone, cytarabine, and prednisone);
T. CVP-1 (cyclophosphamide, vincristine, and prednisone);
U. ESHOP (etoposide, methylpredisolone, high-dose  cytarabine,
vincristine and cisplatin);
30 V. EPOCH (etoposide, vincristine, and doxorubicin for 96 hours with
bolus doses of cyclophosphamide and oral prednisone);

W. ICE (ifosfamide, cyclophosphamide, and etoposide);
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10 on B-cell nmlignancies, and optionally conprising one or nor

combi nations of cytotoxic agents as a p;rt (r)r}) a trgat ment regi r?en wher ei n
t he conbiwetmome2df cytotoxic agents is selected from A PCIHIRP3/13910

(cycl ophosphani de, doxor ubi cin, vincristine, prednisone, and

procarbazine); 15 B. CHOP (cycl ophospham de, doxorubicin, vincristine, and
predni sone); C. COP (cycl ophospham de, vincristine, and predni sone); 1 D.

CAP- BOP (cycl ophqsp do

Vineristi e and o GAAF LN EEBRO B OB, G R THe L Asone,

?gﬁgwglr_cl )n I(;yc::)opb@@plbam/cla) 20 vincristine, dexanethasone, and
in; ro : e X

cycl ophosphani de % g[Pqu ucg%ar?ﬁag’ &@%ﬁﬁ%&{nhéﬁ]ﬁcﬁguﬁ@ g%glﬁi:sg??ne

predni sone, and proaad b@zmlyem) aBd Pr oMACE- Cyt aBOM ( pr edni sone,

h
Cyt ar dbi e, bl corycl IPOGRyCrTRREN o FARSRBRM, oo BhRRySicipno dieaadart 1

doxor ubi ci n, cycl opbﬁapl‘wﬁﬂsdee) vincristine, prednisone, bleonycin, and

| eucovori n); (nmechl oet ha :
pr ocar bazi HZ? Thgouge %ﬁ?fﬂ'r{gaé? €T mCI1I’? doq&llé)érr%hl Cli nttﬁ’%ﬁﬂéut’régllﬂﬁ’ef%?ﬁ/gl astine,
?Rg(:hflac?[] bazi gemposifiés VO &3S OﬁﬁﬁmloPCﬁWUgm;‘QB@ZJ:emthdyI\/GDPJUQate is

oet hani n

W th ABV (adri aAgUTFaeovTR ol SR RERSy REeR RO PRINTIaE, R, o3

(mechkget hani nen B-taif fafigrianeies pardinptiomady camgriging eae Ba 9@ Fom ingfiqnsy

W th ABVD (adri 'Q?r%ﬂ{ n/ doxorubi cLn oP%a %2 %&pl\@rﬁ-:trélﬂefheyé&ﬁbmatlon natl "
dacar bazi ne) ; oS B ac?raol%um , VI nébq? | ne, procarbazine, and

predni sone); Nf cthéRicJe@eﬁusfmsélactedéprrrret hot rexate, and etoposide); 0. MM

(met hyl - gag, ifos apgl_g(gppwogﬁq %ﬁaﬁde oﬁfbﬁ:ﬂ?%@ﬁ%nne b:dRisoREARhd

(dexanet hasone, CI Spl atin)

procarbazine);
15 * B. CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone);
C. COP (cyclophosphamide, vincristine, and prednisone),
D. CAP-BOP (cyclophosphamide, doxorubicin, procarbazine, bleomycin,
vincristine, and prednisone);
E. m-BACOD (methotrexate, bleomycin, doxorubicin, cyclophosphamide,

20 vincristine, dexamethasone, and leucovorin);
F. ProMACE-MOPP (prednisone, methotrexate, doxorubicin,
cyclophosphamide, etoposide, leucovorin, mechloethamine,

vincristine, prednisone, and procarbazine);
G. ProMACE-CytaBOM  (prednisone,  methotrexate, doxorubicin,
25 cyclophosphamide, etoposide, leucovorin, cytarébine, bleomycin, and
vincristine);
H. MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine,
prednisone, bleomycin, and leucovorin); ‘
I. MOPP (mechloethamine, vincristine, prednisone, and procarbazine);
30 . J. ABVD (adriamycin/doxorubicin, bleomycin,  vinblastine, and

dacarbazine);
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Q ESHAP (etoposide, nethyl predisol one, high-dose cytarabine, and
cisplatin); R CEPP(B) (cyclophospham de, etoposide, procarbazine,

pr edni sorwQ o3ass2bl eonycin); 15 S. CAMP (|l onustine, m tox&OTASNE]13910
cytarabi ne, and prednisone); T. CVP-1 (cycl ophospham de, vincristine, and
predni sone); U. ESHOP (etoposide, nethylpredisolone, high-dose cytarabine,
vincristine, and cisplatin); V. EPOCH (etoposide, vincristine, and
doxorubi cin for Wi § I S 0 ) nd oral
predni sone); W @gﬁ%@%ﬁq%%ﬁgn&@gl g%ﬁﬁ%@%bﬁlpéggggﬁdgﬁ?o%gosi déei;ﬁ?ax.
CEPP(B) (cycl ophosphisthatng etitpo#iBie, (aoriswaeiaekorabiciss e diosysl, 2Afd

bl eonycin); Y. CHCPBIPI %{c g,l ophospham de, doxorubicin, vincristine,

predni sone, 25 and''BP'8 Hi} in); and Z. P/ DOCE (epirubicin or doxorubicin,
vincristine, cycllopMoRFhamedaoethamihep vingristinen@yednisppe, AngdgEoGHLIZHE)
nmononeri c calicheam ¢in deriyati = i:had j cordi ng
tocl@m43 in the f eéa’f“f?&n‘ﬁ"\/*b?bgﬁ/s Efl%%%a?ﬁ%&gﬂbgf?ﬁ%%qﬁﬁ‘ﬁ;ﬁgncy
conpri si ng adm ni st end dgcdribazing)at i ent in need of said treatnent a

therapeutically ﬁ\agﬁﬁf\{Pﬁ@E[ﬁ#ﬁé@f vil’lggst@%g r?élgélrl?gflpélﬁw Jr@@ni%'?r%_}?\cl\f:oor di ng

to claim175, wh has™a ghancy.

03/ 092623 PCT/ USQ$/ 139r0 6 (fdsfamitleemeti®irasateratidgjopasidd)ai m 176, wherein the
B-cell malignancy

[ I homa.. J [ Ligef! @i m 177,
wherein the B-cel?: M@Féﬁéﬁg@gﬁg @%]7@2'}{? Eﬁ%gﬁ%ﬁ?%@gbﬁ%ﬁa eg 179. The use
accorghng to cl aim DEAP (eeambthastre, bighidagatcgtaribinadancéistlalieéd with one or
nore bi oactive aggn ., The us ' Ohfahadd¥e 1 &Rarabimer ey t he
cal i cheam ci n der V%H/’%ﬁ ﬁgtogos%%mﬁ%eq@gﬁé@h@gﬁ,cPﬁh?}ogg I\flgrg‘etyl
cal i cheam ci n deri vatsplaéin); 181. The use according to claim 179, wherein the

bi oact ive agent's ar &35l ECt el A0 [IAME BioBsRAE OFRkaladieobrethisoheg es.

growm h factors, nes,
and bleomycin);

15 S. CAMP (lomustine, mitoxantrone, cytarabine, and prednisone);
T. CVP-1 (cyclophosphamide, vincristine, and prednisone),
U. ESHOP (etoposide, methylpredisolone, high-dose cytarabine,
vincristine, and cisplatin);
V. EPOCH (etoposide, vincristine, and doxorubicin for 96 hours with
20 bolus doses of cyclophosphamide and oral prednisone);
. ICE (ifosfamide, cyclophosphamide, and etoposide),
CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,

X =2

and bleomycin);
Y. CHOP-B. (cyclophosphamide, doxorubicin, vincristine, prednisone,
25 and bleomycin); and
Z. P/DOCE (epirubicin or doxorubicin, vincristine, cyclophosphamide,
and prednisone).
175. A use of the monomeric calicheamicin derivative/anti-CD22 antibody
conjugate according to claim 43 in the treatment of a subject with a B-cell
30 malignancy comprising administering to a patient in need of said treatment a
therapeutically effective amount of the conjugate.
176. The use according to claim 175, wherein the subject has a B-cell malignancy.
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anti - hornones, xanthines, interleukins, interferons, and cytotoxic drugs.
182. The use according to claim 181, wherein the bioactive agents is an
ant i body.wo188926Ihe use according to claim 182, wherein tReTASDY/IBOAY | S
directed against a cell surface antigen expressed on B-cell malignancies.
15 184. The use according to claim 183, wherein the antibody directed

agai nst cell surface antigens expressed on B-cell malignancies is selected

froma grou onsisting of anti;CDI9.-~ankL- Bladi aRbiigfeldy i@8nki bodi es.
185. The u%%-a %r%ﬁn@c‘%’é‘%ggaomc?ﬁ, ?ﬁe%}eﬁﬂaﬁ@e ant - D30 ant] body is
rituxi mab. 18@mphtv@ause according to claim 181, wherein the cytokines or

gromh factors_are 20 sel ected.: a OASI-ftd | [t gr kin 2
(IL-2), TNE/S.CEpe umaeg?f%mgaﬂ?dga‘“‘c%?” yB5Rh e E?eeﬁadg%]g;rngiﬁ%yg&tg Né?& m 181,

wher ei n the hoHs@glen's nhstner oi d hornone and is sel ected from estrogens,
androgens, progestins, and corticosiernl - i i Wig to

cl ai m2181, druag 1s selecte rom 25 the group
consi sting of gxerbietitactidaagentsbi ci n, i darubicin, aclarubicin,

zorubicin, mtoxantrone, epijyubici c i Cl HéY aril,
pi t ar ubi ci ﬂ,sovih? l&'ﬁ?@]cﬁ?rd{r&t t:fr 8'8‘”%27592@%%{@&{%%%]8?%@%P%‘?Vr?g,v@gci t abi ne,
enoci t abi ne, agaeiria diicresantciniof b iN-acktylealigheaminin deriviativer oxur i di ne,

Gobeer ot nI8buTryep e g GrubD 7S i B he Bk LypReapt dsieced
c_a{ bopd ?t in, cfbflﬁﬂno@@mm_ lecn‘isdﬁlng dﬁf@tib@ﬁém@xowﬁg‘gm@stﬁm’é?n&ﬁ ﬁggkiﬁ‘?%ne,
m t oxantrone, blepmycin, mechlore y i cRidazi ne
met hot r exat e, PPWB%%ﬁ ’éa,“?'?é?%spb t?@k”}%a% > 1 ak_%'lq)&]eye’{%@%iggs, and

it onyci n. 1820§h¥\0sO3LANAAG Bo BN USOIERSN the biswrtivgrgenisds atadi¥ihg t o

claim 181, wherein the therapeytically. L \LGtiHRLis Airdcitd JEuvRY i C
cal i cheam difR- ﬁg?ﬁ?ﬁtﬁ%?dm {%- %&quirft\fvﬁ%%@qé%\r%%ﬂ_gat eois admnistered
toget her with eses@facemntigeoatiressedomsB-oéll waligneofied. agents as a part of a

CefecTRa 1 T ek AT e bty cregBtabarsoont
predni sone, angurfadeoantigeag ienpjessds] okl mglidnepeies ﬂﬁh.gephaq.@c,i _er’Hk_Brglﬁ%pci n,
or edni 2;;2)6 . and prednisoneintg, Sni-EF20( SYFLAPEOSH BAMdlses. vi neri sti ne, and
1185. The use according to claim 184, wherein the anti-CD20 antibody is rituximab.
186. The use according to claim 181, wherein the cytokines or growth factors are
20 selected from a group consisting of interleukin 2 (IL-2), TNF, CSF, GM-CSF,
and G-CSF.
187. The use according to claim 181, wherein the hormone is a steroid hormone
and is selected from estrogens, androgens, progestins, and corticosteroids.
188. The use according to claim 181, wherein the cytotoxic drug is selected from
25 the group consisting of doxorubicin, daunorubicin, idarubicin, aclarubicin,
zorubicin, mitoxantrone, epirubicin, carubicin, nogalamycin, menogaril,
pitarubicin, valrubicin, cytarabine, gemcitabine, trifluridine, ancitabine,
enocitabine, azacitidine, doxifluridine, pentostatin, broxuridine, capecitabine,
cladribine, decitabine, floxuridine, fludarabine, gougerotin, puromycin, tegafur,
30 tiazofurin, adriamycin, cisplatin, carboplatin, cyclophosphamide, dacarbazine,
vinblastine, vincristine,  mitoxantrone, bleomycin,  mechlorethamine,
prednisone, procarbazine methotrexate, flurouracils, etoposide, taxol, taxol

analogs, and mitomycin.
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10 D. CAP-BOP (cycl ophospham de, doxorubicin, procarbazine, bleonycin,
vincristine, and prednisone); E. m BACOD (nethotrexate, bleonycin,

doxor ubi cwp,0309kHphosphanm de, vincristine, dexanet hason®@CTArsd3/13910

| eucovorin); F. ProMACE- MOPP (predni sone, nethotrexate, doxorubicin, 15
cycl ophospham de, etoposide, |eucovorin, nmechloetham ne, vincristine,
predni sone, and procarbazine); G ProMACE-CytaBOM (predni sone,

met hot r exat oxor ubicin c A ;%%gg  effcRNEONSYe! dF,

cyt ar abi nejg%l % ACCOLe t?/f\ﬁ%i(r:’r?iqg?’i neg gﬂng@e }rl%trNACODg et hot r exat e,

doxor ubi ci n, cyel aphosetiantalieheaminior detivativse/antyCE&2Ri SBHROAYHLIYHIRIE n'S and

| eucovorin); 1. MOP chl.oet ham ne ' LS o SH6:3OB8ent8BS

procar bazi ne) ; ad'ﬁ'.n's%%/g%(gf e?&@@“%/o Oﬁ%?&%@?fﬂgﬂ@rﬁ eoér?r,yci n, g?nnbl a,gti ne,
and dacarbazi pg) of 33rdétmbidRRg{meET Wimseindhe sembinahiert PEEYIRRXICHAIAN Sone, and

procarbazi ne) | terpating with ABV (adriamyci n/doxorubicin, bleonycin, and
Vi nbl ast i ne) ; E‘?}GW&OWWCN oet ham ne, vincristine, prednisone, and
procarbazi ne)  alA eCR@RM (pysiophoskBebideadiokempicinn vinesingbPEdRisoR. Wy ci n,

vi nbl astine, 30 and dacbar bazine); M ChlVPP (chioranbucil, vinblastine,
procar bazi ne, and pP&&! %ng’; N. | MP-16 (ifosfanide, methotrexate, and
et oposi de); 0. MBVECHTR [uytlogaasphiafnidsf, dnkatebicinevineistiag.and, Pradis@esposi de) ;

cytaribi ne, and Qv fiOR g pPepenlis. EERARFRITRON, 3 00l one.

hi gh- ¢pse cyt ar alhn€APRBOP (Cyspbtatsphamidr. dORPFFIEN, P@?éﬂbééiﬁésb'ﬁarﬁy‘a@, _

i toxantrone, oyt ar BEEeL A EBRPIY ST T “CUh 1 {6yol ophosphant der

vincristine, and pr esBASORMetbotrGSHOMI¢an o siowerubigiss BYFIPRNO§PRYNIGRe,

hi gh-dose cytarabi n(\a/incristine, dexamethasone, and leucovorin);

F. ProMACE-MOPP (prednisone, methotrexate, doxorubicin,

15 cyclophosphamide, etoposide, leucovorin, mechloethamine,
vincristine, prednisone, and procarbazine);

G. ProMACE-CytaBOM  (prednisone,  methotrexate, doxorubicin,
cyclophosphamide, etoposide, leucovorin, cytarabine, bleomycin, and
vincristine);

20 H. MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine,

| prednisone, bleomycin, and leucovorin);

I. MOPP (mechloethamine, vincristine, prednisone, and procarbazine);

J. ABVD (adriamycin/doxorubicin, bleomycin, vinblastine, and
dacarbazine);

25 K. MOPP (mechloethamine, vincristine, prednisone, and procarbazine)
alternating with ABV (adriamycin/doxorubicin, bleomycin, and
vinblastine);

L. MOPP (mechloethamine, vincristine, prednisone, and procarbazine)
alternating with ABVD (adriamycin/doxorubicin, bleomygin, vinblastine,

30 and dacarbazine);

M. ChIVPP (chlorambucil, vinblastine, procarbazine, and prednisone);

IMVP-16 (ifosfamide, methotrexate, and etoposide);

0. MIME (methyl-gag, ifosfamide, methotrexate, and etoposide);

Z
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vincristine and cisplatin); 10 V. EPOCH (etoposide, vincristine, and
doxorubicin for 96 hours with bolus doses of cycl ophospham de and oral

pr edni sorwP;03M#26RCE (i f osf am de, cycl ophospham de, and et ®@po4AiSd&)3910K.
CEPP(B) (cycl ophospham de, etoposide, procarbazine, prednisone, and

bl eomycin); 15 Y. CHOP-B. (cycl ophospham de, doxorubicin, vincristine,
predni sone, and bl eomycin); and Z. P/ DOCE (epirubicin or doxorubicin,
vincristine, cyclop i dani hind9 3 e according to
clai m 181, wher eiF?I W@%ﬁgﬁ??@%’ﬁ@ﬁ%§% |v‘te)mé’o§1ed %%ﬁa%' t he nononeric
cal i cheami ci n derQv&SHA® datopeside2 mathyisedigolens hightdoses cyla@hingi e ed
prior to the adm ni strg&.i on of one or nore conbinations of cytotoxic
agents as a part of cigP '@at ment regi men, wherein the conbination of
cytotoxi ¢ agents Rs CEHRSB} dcydaptosphami@HOPPPegide| BidRadaRaR BEINEERSr ubi ci n,
vincristine, predni soaﬁ) andi ),25 procarbazine); B. CHOP (cycl ophospham de,
doxor ubi cin, vincri & ée,onyﬁ@ ‘predni sone); C. COP (cycl ophosphanm de,
vincristine, and $r <R gomystinz, rararisoRe( efeiebiprodpthRier@EONoxor ubi ci n,
procar bazi ne, bl I vineristi edni kona® E. m BACOD

(et hot r exat e, blag'o%}c!:ina,(cyd%ofg'ﬁ’fﬁ]fagﬂﬁ?’ V@%ﬂ?@%ﬁ%@%%%ﬁgn%’vi ncri stine,
dexanet hasone, and. IRSHOM or (etposide] 0 Mathzedsoiene. POTBNtISSS/ 184Arebing,

Pr oMACE- MOPP ( pr edni sone,. et te, doxorubicin, cyclophospham de,

et oposi de, | eucovor i"mcr'm%?ny@%é%% e, vincristine, prednisone, and
procanbazi ne); G VPEAGCH- @jdmBoR (incastines @ngd, dexoryiein oat%8, hersk ovithvi ci n,

Vinoristine)t H - COMRBRRRE B al R e B e R e pham de.
vincristine, fixed|Geggogiamitie] syniphospheorgeiand eit1<PiQP~°'id@3/jcovori n), |. MOPP
(mechl oet ham ne, )’(' ’Eé#ﬁ(‘é) n&yclgﬁl'?o%%éﬁﬂi'ag: e?db@sfﬁé?%c‘éﬁ?dzﬂ@, ;prednisone,
and bleomycin);
15 Y. CHOP-B. (cyclophosphamide, doxorubicin, vincristine, prednisone,
and bleomycin); and
Z. P/DOCE (epirubicin or doxorubicin, vincristine, cyclophosphamide,
and prednisone).
190. The use according to claim 181, wherein the therapeutically effective dose of
20 " the monomeric calicheamicin derivative/anti-CD22 antibody conjugate is
administered prior to the administration of one or more combinations of
cytotoxic agents as a part of a treatment regimen, wherein the combination of
cytotoxic agents is selected from:
A. CHOPP (cyclophosphamide, doxorubicin, vincristine, prednisone, and
25 procarbazine);
B. CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone);
COP (cyclophosphamide, vincristine, and prednisone);
D. CAP-BOP (cyclophosphamide, doxorubicin, procarbazine, bleomycin,

o

vincristine, and prednisone);
30 E. m-BACOD (methotrexate, bleomycin, doxorubicin, cyclophosphamide,

vincristine, dexamethasone, and leucovorin);
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10 J. ABVD (adri amyci n/ doxorubicin, bleonycin, vinblastine, and

dacar bazine); K MOPP (nechl oet ham ne, vincristine, prednisone, and

pr ocar bazwoep/092sbk3 ernati ng wi t h ABV (adri amyci n/ doxor ubi ciPI/usb&msyci n, and
vinbl astine); 15 L. MOPP (nechl oet ham ne, vincristine, prednisone, and
procarbazine) alternating with ABVD (adrianycin/ doxorubicin, bleomycin,

vi nbl asti ne, and dacar bazine); M ChlVPP (chloranbucil, vinblastine,

pr ocar bazi ne, p (if rretota,%rr gx;mt e, and
et oposi de); 20 O I\){)V\‘?@A@gw gag,FJ wc%gm deﬂ%ﬁngﬁgiﬁsexat e, A
etoposide); P. Dlmc(ajﬁmapmﬂndsoneetomiyd\e dosléué%oﬂﬂi bi H&C Qﬁ@am”éecpl atin);

Q ESHAP (etoposide, gdase cytarabine, and
cisplatin); R CEPPY@?”%E%CFF hos arolaérg{é(z) oglde procar bazi ne,

predni sone, 25 mdPhﬂl\Mmﬁ@yrteBOm C(}tillwnl(spfb@mstmﬁ“éélo’fria%??c"%xarFinBr icin,
cytarabi ne and predni one c airdiise, pié Cmstahae and
predm%one) u. ESI—@{‘L-g %‘E)tbasr\’"geg{n%ﬁc‘ﬁ %@eg?gﬂfc%ge hi gh- dd(;hg% cyt ar abi ne,
vincristine and ci smha:ﬁstnnk) 30 V. EPOCH (et oposide, vincristine, and

doxerubicin Tor ¢ QKGR LSy, Seasauph, cyslaptmmanes dermm o o

phospham de,” and et oposi de); -111 WO
03/ 092623 PCT / USO3/ mﬁaﬂ@osemremﬁﬁzﬁ(esple@my@ho@?ﬂ)@pwm i, etoposide,

procar bazine, pr W(msﬁﬂ%et%rﬁ%yﬁh&kan% pré&#ﬁ!é&n@ aﬁ&ﬁ&b%@ﬂﬁgham de,

doxorubicin, vin I'Song’ nj

(epirypicin or dQ}(OlAWD:l n(adviamgein/soxarebicioy c| @pﬁﬁﬁfﬂh’am‘ﬂé"as’“aﬁd and

predni sone). 191. The use_.acc¢ording to claim 181, wherein the

t herapeutically eff é??@ se of the nmononeric calicheam cin

derivativel/ anti - GDza\nam boeghlastimnigat Endristine.dpreAnisers, eNdsRIBSHREER?) to t he

adm nistration of O% ernatmg Pr %wt?nonpé\?at(é&}%?nycm/doxorublcm, bleomycin, and
vinblastine);

15 L. MOPP (mechloethamine, vincristine, prednisone, and procarbazine)
alternating with ABVD (adriamycin/doxorubicin, bleomycin, vinblastine,
and dacarbazine);

ChIVPP (chlorambucil, vinblastine, procarbazine, and prednisone);
IMVP-16 (ifosfamide, methotrexate, and etoposide);

MIME (methyl-gag, ifosfamide, methotrexate, and etoposide);

DHAP (dexamethasone, high-dose cytaribine, and ciscplatin);

ESHAP (etoposide, methylpredisolone, high-dose cytarabine, and

20

pTvOZE

cisplatin);
R. CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,
25 and bleomycin);
S. CAMP (lomustine, mitoxantrone, cytarabine and prednisone);
T. CVP-1 (cyclophosphamide, vincristine and prednisone);
U. ESHOP (etoposide, methylpredisolone, high-dose cytarabine,
vincristine and cisplatin);
30 V. EPOCH (etoposide, vincristine, and doxorubicin for 96 hours with
bolus doses of cyclophosphamide and oral prednisone);

W. ICE (ifosfamide, cyclophosphamide, and etoposide);
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10 of cytotoxic agents as a part of a treatnment reginen, wherein the

combi nation of bioactive agents is selected from A CHOPP

(cycl ophospteawdmes doxorubicin, vincristine, prednisone, ®0W/US03/13910
procarbazine); B. CHOP (cycl ophospham de, doxorubicin, vincristine, and
predni sone); 15 C. COP (cycl ophospham de, vincristine, and prednisone); D
CAP- BOP (cycl ophospham de, doxorubicin, procarbazi ne, bl eonycin, L

vincristine, and,pr Lsane) ; ot r i e i
doxor ubi ci n, cycl)gpﬁgg Bﬁ@m?%'gl,ogh?/%g@ﬁs%ai én@@%aﬁé%@%%, &gﬁﬂbéhe’
| eucovorin); 20 F. EidMAGERYMIPP (predni sone, nethotrexate, doxorubicin,

| oph ham ' i i . ; P
ot adnt sone, and- proCaas! ngyc BRI te £ ORCTUBER (T ine. bigaRkeRe,ne

met hot r exat e, doxor ahd bieomycioy,@ndphosphani de, et oposi de, | eucovorin,

cytarabine, bl eonyci d, 25 vincristinel: H; A\/@@@ Mk te
doxorufb! cin, cycl ph&%ﬁgn{%’é,ﬁb'ﬁnng}; ids%%érﬁg}?cm' f\€|r>1<e do’s%{)ﬁgni sgﬁg% ,
Blrgggiy(szlog,e and | eucen@grem_)qisoﬂ:e). MOPP (mechl oet ham ne, vincristine,
. .an rocarbazine);, ..J. J i i

U1 bl st 1 nd9TantE U85 s A s R MR e B e,
Frgdnl sone, / Sndweprmg@wntmmi palcheanicer netivatiyeianti{E D3y antibody conjugate is ’

adri amyci n/ doxqQrubicin, hleo [ agg, VMl o] j - 926

PCT/ USD3/ 13910 30miNgipie8 PEERREI et aRIPS b bi ol o
elr gg?nagﬁtlzln ge) agf &%d;ﬂg&:bibaggntsi dsha pBY/Ef qagatmw( tagime vgauein dhscorppiaglianei n,

. dacar bazi pe) ; P (chl oranbucil, vinblastine,

pr ocar bazi ne, Qﬂﬁ'oﬁ?té'ﬁrﬁg%ﬁe'% ?elg%e@l)%WP- 16 (ifosfami de, nethotrexate, and

et oposi de); 0. MAEQH®PRYtydmipspHaoide rdoaerubrein, yaicriating: @redaﬁan%t%k%si de);
) ’ ! r ¢, e ]
P. DHAP (dexanet hasgne hlzgrﬂe- dose cytaribine, and cisplatin); Q ESHAP )
(et oposi de, nethyl prpé?ﬁaél?ﬁ é hi gh- dose cyt ar abi ne, and
B. CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone);

15 C. COP (cyclophosphamide, vincristine, and prednisone);

D. CAP-BOP (cyclophosphamide, doxorubicin, procarbazine, bleomycin,
vincristine, and prednisone);

E. m-BACOD (methotrexate, bleomycin, doxorubicin, cyclophosphamide,
vincristine, dexamethasone, and leucovorin);

20 F. ProMACE-MOPP (prednisone, methotrexate, doxorubicin,
cyclophosphamide, etoposide, leucovorin, mechloethamine,
vincristine, prednisone, and procarbazine);

G. ProMACE-CytaBOM  (prednisone,  methotrexate, doxorubicin,
cyclophosphamide, etoposide, leucovorin, cytarabine, bleomycin, and

25 vincristine);

H. MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine,
fixed dose prednisone, bleomycin, and leucovorin);

I. MOPP (mechloethamine, vincristine, prednisone, and procarbazine),

J. ABVD (adriamycin/doxorubicin, bleomycin,  vinblastine, and

30 dacarbazine);

K. MOPP (mechloethamine, vincristine, prednisone, and procarbazine)
alternating with ABV  (adriamycin/doxorubicin, bleomycin, and

vinblastine);
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cisplatin); 10 R CEPP(B) (cyclophospham de, etoposide, procarbazine,
predni sone, and bl eonycin); S. CAMP (lonustine, mtoxantrone, cytarabine,
and predrwemne)z623 T. CVP-1 (cycl ophosphani de, vincristinepcandopiddni sone) ;
U. ESHOP (etoposide, methyl predisolone, high-dose cytarabine, 15 ’
vincristine and cisplatin); V. EPOCH (etoposide, vincristine, and
doxorubicin for 96 hours with bolus doses of cycl ophospham de and oral

predni sone); W Lgﬁwé%gﬁ%gﬁlo%%arﬁég &Ha‘?s?iﬂg,ag}é&%iso%,dam PRASHERINE) X.

CEPP(B) (cycl oph 0posI procar bazi ne, prednisone, 20 and

bl eonycin); Y. CHORamating oVitphDEp Hadriagey cirddmerubtisia kleorgyair Minblastige
predni sone, and bl eomyci Eﬁ in%?d Z. P/ DOCE (epirubicin or doxorubicin,
vincristine, cycl op?i_ HJE% 5 age, ' and prednisone). 25 192. The use according
toI cl ﬁl m 181, \é\hM.eloml\lFPi%(cthHwampmilt viohlabstjneg PfasathazieddREPISENISeNR: mononer i ¢
cal i cheami cin derj vatiy: t .- - ogy 'm is admnistered
t oget Rer with an nﬁ\g%gé%gqskae@éﬁn%ggﬂrnst ’aa%gtraéjltl sLor%?'ace .antigen on
B- E:e![ | mal i gnancicesMIMBdmefityl-gamlifbsfanitep mediqigxaiee 204 ei0BPEI¥onbi nat i ons  of
cytotoxic agents as rt. of reat nel I | qint:he conbi nati on
30 of cytotoxic g_e'r_'??‘@gi e)éaéveet@?éeoélgf Fr“g’ri%ié E%E@Ee’(%gl%%ﬂhlgss’pham de,
((:onolr ub|h Ci n,h vi gccn,l gsHm?, (eippokides omethylpedisqienss ahigh Oﬁ%)c;yt%?bifﬁldang

cycl ophospham de, doxorubicin, vincristine, and prednisone); -113 WD
03/ 092623 PCT/ US03/ i‘é@'iw’ C. COP (cycl ophosphamni de, vincri s%i ne, and
Blr ednjgone) ; D. GAPCBOR(BLYoicophosgaaided estopesids. UBOERRAZIRG. oRTRFRIE MG e,

eomycin, vincristin and. predni sone); E. m BACOD (nethotrexate,

bl eomyci n, doxor ubi 8\1?1:,%'68§7'(¥P'8ghospham de, 5 vincristine, dexanethasone,
and | eucovorin); &. CAMAVAGEuSDEPMitpxantions osyéaraige HRd RIRARIEYoxor ubi ci n,

cycl ophosphar de’T.eb‘i’}%@? i(%%foph@éb%%?’r%é, Dinch&mB! 853 pRahissne);
U. ESHOP (etoposide, methylpredisolone, high-dose  cytarabine,
15 vincristine and cisplatin);
V. EPOCH (etoposide, vincristine, and doxorubicin for 96 hours with
bolus doses of cyclophosphamide and oral prednisone);
W. ICE (ifosfamide, cyclophosphamide, and etoposide);
CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,

X

20 and bleomycin);
Y. CHOP-B. (cyclophosphamide, doxorubicin, vincristine, prednisone,

and bleomycin); and
Z. P/IDOCE (epirubicin or doxorubicin, vincristine, cyclophosphamide,
and prednisone).

25 192. The use according to claim 181, wherein the therapeutically effective dose of
the monomeric calicheamicin derivative/anti-CD22 antibody conquate is
administered together with an antibody directed against a cell surface antigen
on B-cell malignancies, and optionally comprising one or more combinations
of cytotoxic agents as a part of a treatment regimen, wherein the combination

30 of cytotoxic agents is selected from:

A. CHOPP (cyclophosphamide, doxorubicin, vincristine, prednisone, and

procarbazine);
B. CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone);
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vincristine, prednisone, and procarbazine); G ProMACE-CytaB i

met hotr exat e, doxorubicin, 10 cycl ophosp%]an‘i de, et opos%e, l(‘]g/lu((:g\r/g(rjimnsone,
cyt ar abi rwp oblogzseg/ci n, and vincristine); H MACOP-B (et ROTESH1D10 ’
doxor ubi ci n, cycl ophosphani de, vincristine, prednisone, bleonycin, and

| eucovorin); 1. MOPP (nechloetham ne, vincristine, prednisone, and
procarbazine); 15 J. ABVD (adriamyci n/ doxorubicin, bleonycin, vinblastine,

and dacarbazi ne); ] V b&lid - predni so d
procar bazi ne) aICf'elﬁr?:ﬁt\ﬁgoé\n%gﬁp%g@te?\gﬂérﬁg%’c%nﬁ%%ﬁ%dgg?'c!On, bl eoneé:i ﬁn
vi nbl ast _ne); 2L.D.m-amqhymamas@ige,vd@@m@@im,rﬁpcasb%"ﬂﬁ,skg%n : .
procar bazi ne O alternatin i . (adri amyci n/ doxor ubi ci bl i
vinbl astine, and dg‘@gr,l%'g% %&%r&ﬁ\@@éﬁvpp (chin%/)ranbuci |, v: ﬁl)résti ﬁgWCl "
p{ ocar bgz; neb ande.prreBACSEn@)sthotiexatevipizome/c(n; fexarabicinecydAPASRNEBNd® e and
etoposide); 0. MME (nethyl 5 i Wel=% .hotrexate, and eto "d ;
25 P. %_HAP (dexanet it g%ﬁ'é'g %?g%ﬂ[eg%oé;sgﬁ%,ﬁﬂgﬂ? ?dggfménd cisplatin); QPOSEISI—S}D,
g;g: gFE)SI ?e, Imat Eyﬁ.pgmd\_nAOEdn@PPhi gltprédieors;t ar aMsithpirexaligd  cHRIPIUITH) ; R
(cycl ophosphari de sid ar bazj NPT € GRd hRjaeh iaad -
bl eonycin); 30 S. Cﬁx)gloéhogﬁﬁ%ﬁﬁ%e %totp%g%troﬁ%{ce\?ytngr a@ﬁcz], and. e
predni sone); T. CVRintri§tmecpreghissmsh anddsocaarins)isti ne, and predni sone); U.

ESHOP (et oposi de, i i ne, ;. hi gh-dase jtge i gt

ispl atiny 114 SOT6IBEERITRAY (s s E" e, PRIBRPE, dctoRaeiat [ ne and
vincrigtine, and doxgclopicspharhioe, 8@phside.seugavarinprytaiabingsdecrgycin, and

cycl ophosphani de and. ocriatl gr edni sone); W ICE (ifosfam de,

cycl ophosphani de, ai g Eﬂﬂ? side); X. CEPP(B) (cyclophospham de, .etoposide
procar bazi ne, predni\da®OP-B Bnahdtr@taée)WDWJCiW.CY@@mSBhaWWCYiB’BrIir“é@ﬁham' de,

doxorubicin, vincri S&réé‘n%on@,r &g%§aﬂ,eand leucovorin);
I. MOPP (mechloethamine, vincristine, prednisone, and procarbazine);
15 J. ABVD (adriamycin/doxorubicin,  bleomycin, vinblastine, and
dacarbazine);
K. MOPP (mechloethamine, vincristine, prednisone, and procarbazine)
alternating with ABV (adriamycin/doxorubicin, bleomycin, vinblastine);
L. MOPP (rﬁechloethamine, vincristine, prednisone and procarbazine)
20 alternating with ABVD (adriamycin/doxorubicin, bleomycin, vinblastine,
and dacarbazine);
ChIVPP (chlorambucil, vinblastine, procarbazine, and prednisone),
IMVP-16 (ifosfamide, methotrexate, and etoposide);
MIME (methyl-gag, ifosfamide, methotrexate, and etoposide);
DHAP (dexamethasone, high-dose cytaribine, and cisplatin);
ESHAP (etoposide, methylpredisolone, high-dose cytarabine, and

25

© TV O Zz=

cisplatin);
R. CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,
and bleomycin);
30 S. CAMP (lomustine, mitoxantrone, cytarabine, and prednisone);

-

CVP-1 (cyclophosphamide, vincristine, and prednisone);
U. ESHOP (etoposide, methylpredisolone, high-dose  cytarabine,

vincristine and cisplatin);
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and bl eonycin); and Z. P/ DOCE (epirubicin or doxorubicin, vincristine,

cycl ophospham de, and prednisone). 10 193. The use of a nononeric

cal i chearmvoiog/oghse3 vat i ve/ anti - CD22 anti body conjugate acecrdisng/19eo cl ai m
43 in the manufacture of a nedicanment for the treatnment of a proliferative
di sorder. 194. The use according to claim 193, wherein the calicheamcin is
gamma calicheamcin or N-acetyl calicheamcin. 15 195. The use accordi ng

to claim193, wh d'EE8bhg-€ (ééf)§$§'é§ @ﬁér}é‘ﬁng' ARd Qﬁ&or‘uﬁlcﬁ’ﬁ Bsrced IhourgMitgnancy.

196. The use accor B-cell nmalignancy is a
Non- Hodgkin's Iyrrpbcicmdoél@?ofcvdepmmhamwl@ramdr@alt%e@]%nﬁ? 193, wherein the

medi canment ODIIOWVJ%% Q%ﬁfaf'ﬁ &%géh&gﬁam JeBf@eihoagd) ve agents. 198. The

use of claim 197 ents are sel'ected froma group
consi sting of antX.bo&Pe¢B) ¢(ryolophosrenides, ethmﬁn‘iﬁae@m%f?%l%? negdnisone,

anti - hor nones xant hi erl eukins, interferons and cytotoxic drugs.
199 Tfl’cie use accord?ﬂ%B@Smé{F'Hfm 198, V\/nerel n the bioactive agents is an

anti body. 25 200y. ThHORBe (aynimruhspbﬁmdecldakmuhgw; \ipesisEng P'E?@'”!?ﬁf‘?body is
di rected agai nst a L{ rsnurlf antl gen expressed on B-cel|l malignancies.
201. The use accor diaﬂ‘g e8 é(FQ 900 wherein the antibody directed against
cell surface antZ. g@VBOGEp(msbmnonr Bloxetubidimal Vingrigtieg e §YGIPheePRaPIgs: from a
group consisting of nt i g)}n anti-CD20, and anti-CD33 anti bodies. 30
202. The use accor diff pfeéjnﬁ 202, wherein the anti-CD20 anti body is

rituxioab. 1930FheThee usfe aacmomcninarg:t@llclh%nmﬂmggemﬁﬁ'é?/éﬂ?rctq;’@ AntiBhes or

growt h factors are sel ecte r 0, LOfnehidhREhelek ke 2
(1L-2), TNF, @ﬂ?ééﬁ"rd"% ng %T@s?:?[“-ﬁéﬁ%ﬁ%%%gezseﬁd/ US03/ 13910
204. The use aQ@@WMgfaprmlfaaMelmrdMer ein the hornone is a steroid
hor mone andgfl4 g T%el g%%ea%@%?s?étcﬂﬁ%eg% %@FWQH@ cARERRRtINE, gaftha

corticoster e according to claim 198, wherein the
cytotoxic drug dascmehmm edNfacetyl calilqbe@w@mp consi sting of doxorubicin,

daunor gbi ci {b(?ar_ltdﬂ?r Ubleﬁ:'cﬁr’dm a4 £ wﬁéréﬂ"nﬁébbt%h@ratl%tdiB@@JErrlQBGB cell

eplruﬂ cin, anyci n, nenogari |
malignancy.

196. The use according to claim 195, wherein the B-cell malignancy is a Non-
Hodgkin's lymphoma.

197. The use according to claim 193, wherein the medicament optionally

20 comprises one or more bioactive agents.

198. The use of claim 197, wherein the bioactive agents are selected from a group
consisting of antibodies, growth factors, hormones, cytokines, anti-hormones,
xanthines, interleukins, interferons and cytotoxic drugs.

199. The use according to claim 198, wherein the bioactive agents is an antibody.

25 200. The use according to claim 199, wherein the antibody is directed against a
cell surface antigen expressed on B-cell malignancies.

201. The use according to claim 200, wherein the antibody directed against cell
surface antigens expressed on B-cell malignancies is selected from a group
consisting of anti-CD19, anti-CD20, and anti-CD33 antibodies.

30 202. The use according to claim 202, wherein the anti-CD20 antibody is rituximab.

203. The use according to claim 198, wherein the cytokines or growth factors are
selected from a group consisting of interleukin 2 (IL-2), TNF, CSF, GM-CSF,
and G-CSF.
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pi tarubicin, valrubicin, cytarabine, gencitabine, trifluridine, ancitabine
enoci t abi ne, azacitidine, doxifluridine, pentostatin, broxuridine, 1
capeci t abwoe/ooxsbadri bi ne, decitabine, floxuridine, fludarabiuse3/13910
gougerotin, puronycin, tegafur, tiazofurin, adrianycin, cisplatin,
carbopl atin, cycl ophosphani de, dacarbazine, 10 vinblastine, vincristine,

m Eﬁx?nt rone, ﬂeorrym n, rrechl oret ham ne, predni sone, procarbazine

met hot r exa ur our.ac S S ¥fne ianodt aineh

m t onmyci n. t2§66 TFHa® L?gtéérgig 8 1 htgﬁtheBH enreell %a%ﬁgﬁd ht ot g)?l c drug
:j s a cgnbl nat i end isseleetedsdorh leetmgels andrMpr(OQ%tlr@pﬁ@%ﬁ‘HH?ﬁ oids.

oxor ubi ci cr| St o éaﬁgaD
(cycl ophos%ﬂg ‘:éus%l(?ﬁ%? @ﬁéﬁg%ﬁﬁlr@ﬁ;@% ?@tg {eﬁrgfr%c é%flgrlﬁ?gsé)sr%ee)l fror&P
Ecyc: opﬂosphamr@egroupncmnsﬂtmgeof dmbrpb!ednldgbmfé}'blcﬂ idgnpbigop aclarubicin,

cyc ospham de doxar.ubi p zZi e 0 stine,
and prgdnl sonef E'C'nm toﬁgt h%@ﬁg@?e Claﬁiblém g':arqglaﬂqggg‘rzumé&a%ém
(F:)yc:vgggoi/puk;am( dearubminncwalslhma, @Mahiﬁeha@%h@tabmd irBlyediner i Fcitakine,

ro - P (prednjsane ot [ | @bt de,
et oposi de, | eu%B@%ﬁa}OWe ﬁ%%‘ﬁtf h@%ﬁ@é&ne éﬂ\?éan%ﬁrrfsldt??)ﬁluerm%r ggm sgﬁgm and
pr o;:ar Eam Re) cladribine \dsCialiye afB@Mu(lm dtidarsbine, 9PRASRN: BUEITYCing ERE8MIbi ci n,
cycl ophosphani etop03| de r
ooty I RERE e, SRR e ep R e A,
\(/I nc[”ngtl Re IMbfastheli s oimeristivleeompdpxantrane, | IRBVSIN. n) mePR ine,

mechl oet ham ne Lncristi Le r D
(adri amycin/ do 5 M5°8Fn pmocggd(%&m %?{@)ﬁ}%g?te 1I&§r?gra%g§d&e§%ég§ btg)é?lnte%&sv- 116 WO
03/ 092623 PCT/ dpadH4,IhtmitdnydvOPP ( mechl oet hami ne, vincristine, prednisone,

and procar 22@:_ ﬁi%;u%:gfaeqre/?ﬁ@% 3@%{ AT ﬁ%r(e?éiﬁ hRAMARLIBARQIFGY 1Pk ebmpinBliePnyCi n,

and vinbl am ne, vincristine, prednis

. one, and
procar bazi ne) selected from: P

15 A. CHOPP (cyclophosphamide, doxorubicin, vincristine, prednisone and

procarbazine);

B. CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone);

C. COP (cyclophosphamide, vincristine, and prednisone);

D. CAP-BOP (cyclophosphamide, doxorubicin, procarbazine, bleomycin,

20 vincristine, and prednisone);

E. m-BACOD (methotrexate, bleomycin, doxorubicin, cyclophosphamide,
vincristine, dexamethasone, and leucovorin);

F. ProMACE-MOPP (prednisone, methotrexate, doxorubicin,
cyclophosphamide, etoposide, leucovorin, mechloethamine,

25 vincristine, prednisone, and procarbazine);

G. ProMACE-CytaBOM  (prednisone,  methotrexate, doxorubicin,
cyclophosphamide, etoposide, leucovorin, cytarabine, bleomycin, and
vincristine);

H. MACOP-B'(methotrexate, doxorubicin, cyclophosphamide, vincristine,

30 prednisone, bleomycin, and leucovorin);
I. MOPP (mechloethamine, vincristing, prednisone, and procarbazine);
J. ABVD (adriamycin/doxorubicin,  bleomycin, vinbléstine, and

dacarbazine);

-116-



5 alternating with ABVD (adrianyci n/ doxorubicin, bl i i

and dacar bazi ne) ; ht 1 oy et boz: 1
pr edni soreP;03/092623 WP- 16 (i fosfam de, nethotrexate, and etropamsodievio 0. M ME
(methyl -gag, ifosfam de, nethotrexate, and etoposide); 10 g Dl—gg1 -
hi gh-dose cytaribine, and cisplatin); Q ESHAP (eto

(dexanet hasone,

nmet hyl pr edi sol on
(cycl ophospham d
S. CAWP (| onusti

e,

M  Chl VPP (chioranbucil, vinblastine, procarbazin

tine,
e, and

posi de,

hi gh- dose cytarabine, and cisplatin); R CEPP(B)
E(e ﬁlﬁ?—’?—pz Ioé)cﬁgr?lﬁ’\r b%\'cﬂé’cmeprp?&ﬂ'hs%@eand ad'tfﬂcéﬂb&ma)

one cytara

ine, and predn ne
(cycl ophosphani de, arltematlngt i wigh é‘fE’d/ p(@'@ﬁmy@'ﬁ@)oxorlg icios 0(”@%" ”8

net hyl predi sol on
EPOCH (et oposi de,

e,

VYH : q}(ge cytarabine, vincristine and cispl atl n
TS

'ne, and doxorubicin for 96 hours with

doses of cycl ophaspwb)ﬁl%lémanmowﬁaﬂnlq@r alinerigiinge predrisanes anf s RIRFHRRE

cycl ophosphani de,

l%rﬁét% Er&jﬂ%}/g%adr%?ﬁﬁrﬁao%oﬁm&lﬁn&!&ﬁﬁmmvdwasah@

cin); 15
CVvP- 1

e,

); V.

0 bol us

posi de,

procarbazi ne, predn? e, 0 (cycl ophospham de,
doxor ubi ci n, vincri atd decarpazini)i sone, 25 and Bl eonycin); aﬁd ZIO P/

%OEHR}F&L ReniothABidiStihBgstirfeY plRBRRSPBAGASISredniaatd);

(epirubicin or d
predni sone).

10

15

20

25

0 VO =z

X

IMVP-16 (ifosfamide, methotrexate, and etoposide);

MIME (methyl-gag, ifosfamide, methotrexate, and etoposide);

DHAP (dexamethasone, high-dose cytaribine, and cisplatin);

ESHAP (etoposide, methylpredisolone, high-dose cytarabine, and
cisplatin);

CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,
and bleomycin);

CAMP (lomustine, mitoxantrone, cytarabine, and prednisone);

CVP-1 (cyclophosphamide, vincristine, and prednisone);

ESHOP (etoposide, methylpredisolone, high-dose cytarabine,
vincristine and cisplatin);

EPOCH (etoposide, vincristine, and doxorubicin for 96 hours with

bolus doses of cyclophosphamide and oral prednisone);

. ICE (ifosfamide, cyclophosphamide, and etoposide);

CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,
and bleomycin)

CHOP-B. (cyclophosphamide, doxorubicin, vincristine, prednisone,
and Bleomycin); and

P/DOCE (epirubicin or doxorubicin, vincristine, cyclophosphamide,

and prednisone).
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