CALICHEAMICIN DERIVATIVE-CARRIER CONJUGATES FIELD OF

THE INVENTION 5The present invention relates, to methods. for the

production of monomeric cytotoxic drug/carrier conjugates (the

"conjugates”) with higher drug loading and substantially reduced low

conjugate fraction (LCF). Particularly, the invention relates to anti-CD22

antibody-monomeric calicheamicin co ates. The |nvent|on also relates
B Wi AJES

to the conjugatEAbIGHEMERNDR! COFPUER SO

10conjugates, to pharmaceutlcal compositions comprising the conjugates,
an %E{BS&% IJE ,&g ? - BACKGROUND OF THE INVENTION
15Drug conjugates deve oped for systemic phan-nacotherapy are
target-specific cytotoxic agents. The concept involves coupling a

5 therapeutig,aggiiskhe igeBigbmeleaste wnﬁhaaeaﬁlwym adefliogchtatgetonomeric
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204yl l*a%gzm%ﬂ%r@ga@%@%ﬁesmml dtlaah?ajvga@gn comugiettion also

to monoclonal antibodies jnclude toxins, low-molecular-wei

drd§&%oIByi é'&?r&?ﬂb‘l‘%aé%oam ﬁ?g Ay rr‘\zélvaujnucllgle %ntlbodéqt?ca%on of the
10 comp:gagmarecfrgqar@nm\;ewmbqqmmgﬁ@mmﬂmea@e conjugates, and to uses

immuRgceRiiigaies. consisting of antibodies and lowmolecular-weight

drugs such as methothrexate and Adriamycin are called 25

chemoimmunoconjugates. Immunomodulators contain biological response

moBEKSIR AU IKpioh Eol Rdizd Téghlatory functions such as

lymphokines, growth factors, and complement-activating cobra venom

factor (CVF). Radipimmunocon é gt?s contslst of radloactl |sotoég)resi,a ot-specific
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forcmai@mg dystitedyTine diatedrpoyidleateivapfing ¢y tbririecdticgaBot i a carrier

tunﬂ%l&&)@'%%%@ﬂ&%%?%nWeﬁHQH‘?d?@Q@Qﬁé@@%ﬁum&fm%o@% with high
also gprevent nontargeted uEtak normal ti g}ssu s, thus mcge&ggqhe avaxiablhty of

theRf o Aataens are,pajy |'ﬁ\7e?1su pIplete
immnghcm‘(ﬁnjt;gatelsoGMnpfl@ﬂh@(&h%ﬂﬂb@d&@@%ﬁar@‘@m&o@vﬁf@@aft*fw therapeutics
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cells conjugated to a cytotoxic dru e inve Iates 0cC
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S speci CI
antigedifeers, d@MMﬁdﬂW@W&mﬁ@Mr@@Wnﬂ@hﬁﬁﬁﬁﬁerét’ﬁ/effequenﬁy termed

disgroess Apgrapicraismimatons sispaness ThenRIasRNt SAVeRtiIBBcRISO and  low-

relates to methqds for roducm immuno ates and fo
theP&?J@ﬁW@ \él@tgs'lt tp ﬂshu?HB r asanqwsiﬁfﬂgv% s thaé‘r% pé%]%lgléﬂ cin are called

25 treatiegraiveniaty afrjliseésse s iImohudien ahiaior Saﬂ@lnﬁﬁé\m{lgﬂéaémﬁﬁwse modifiers
have been apiAvehiRe Ginigal 4158 AicarRs Ko ‘égﬂiﬂ?ﬁﬂ)%ﬂlﬁécé’rg?‘dﬂﬂﬁ‘ﬁbtors and

of malignancies including B-cell mali r%anuei aﬁ. on- H% gcon - ates consist
lyrHBR R et i BA RS b %{5%(8 CV¥is Ragigimmunsconjug
(Rinfxeadioaktan istahsedididmeriehimassd (amiilorapsites dmtibbaplls by their

Whiq;j.tétm &’flfsé%%‘?'lrﬁé'{ﬁﬁge @mtasay%%@atw@m@fﬁwmcbpemomm drugs

B-cells. These antibody based therapeutics rely either o

30 o IRMERHISIR ARSI PI U L ABE ARRB Ry 4dpgh alieey. but also
ceIIpﬂavmtqtoxtgﬁge&,é@@ﬁ)al@@&Mysh&:mlllsusmuee thieussimokestigntinsiddberapeutic
such 311 or 90Y, which have associated preparation and use
pro&ems for clinicians and patients. Consequently, there is a need for the
generation of immunoconjugates which can overcome the shortcomings of
current antibody-based therapeutics to treat a variety of malignancies
including 20 hematopoietic malignancies like non-Hodgkin's lymphoma
(NHL), which can be produced easily and €fficiently, 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 Yi, which is herein
rafarenced ecimnhyy ac aamma Thece comboiinde contain a maethvitriernilfide
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methodologies which result in the formation of protein aggregates when

the amount of the calicheamicin derivative that is conjugated to the carrier

(i.e., the drug loading) is increased. Since higher drug loading increases

the inherent potency of the conjugate, it is desirable to have as much drug
loaded on the carrier as is consistent with retaining 5 the affinity of the

carrier protein. The presence of aggregated protein, which may be
nonspecifical iy eexit AHENHALIsGRIERIto A YRR HIM RS COR PR Ga antibody
f%mﬂa@euﬂg aemliratinnsamayepsor aneler aptiyanesisfemihants on the surface
progduction of, t se conjy $.more d r

PRSP e o Lo G (LA FRERRARINTAAR R, ovtotoxi

(tesugragtibedingpnive atafou M sralfgrdgataniady ihidte SRS st for antigenic
COonigRtiRaEsacsion tﬁﬂ%lteﬁawa@lsof tyta;bwtﬁmémwwmﬁm@mum chronic

that can be obt ined are all related.,A compro |se e .
G B B o L T S E AR e Leh TRt BadSor producing
adjustingthejagatasmnst m@tﬁetaﬁtt?\fémimﬁ&:m derivative that is added

to the cojygRHQL reasHERody-based RFaPEGREY o wyimiaxia dergty of diseases

conjugates, especiall callch C ates 15to aggregate
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thénlickecs| deslerifnechinaady eﬁmtnmr@esmwﬂa@tp@ Patighenges such as

5, Rich PR bgRish s ipREPOrated hagin ahﬁbeaﬁwgew tttetbl@qaeetsa rituximab

lar percentage of the COHJ ates roduced re ate
n&(ﬁ‘té"tﬁ'wte dricipReIssigfimed Hqﬂﬁﬁ'eg iwz egé r%rlglna?

prepe&ﬁesf(ﬁl‘déu psarfess) dotigeer apBALC whishFér msmeeeh@mrB -cells. These

%ﬁtlﬂé BQ&&%W&%S@B&%%!@W&%%%ﬁf&%ﬁ’tealgfém@)%ﬁhi@ttqcocc:)

ake except on a small scale onsequen ere |satg%n aI"needt the use of
.matarebﬁeth%%eraeeaﬁﬁt@arn@vwfats%( é,%?) againgk ,gefls. or on the use
catitieamlcies, tucaraersthavmit¥miwbithe havearsotiajefegearaiating and use
thereBi Ao OLAR AR aaﬁ&%&%@%g aemamthmé@s@nabteeed for the

yield of product. 25Previousl n ion methods for,
o BRI S AR ISR LS RS TORG: UFL 3 CcARg current
andntibotyasewagdhegatimhisserdaisciaded (sEarigts. Fﬂateﬁtaﬂﬁj‘anmes including

S %g? éte@cUn%uBﬁé%ete%'%té7Mn58§dgnmp%mmre{mm)thwmch can be
entlr AIthou h thes esses result ed in corﬂljS %]a o[g)retp
V

Wial ‘ar?t?:il' &'r’eaa contenetnl was eré}% fater t%ut inducing
it Pimd’arremeﬁeepnmgates containing undesirably high levels (45-65%

HPLC Ar%n’{%%@ﬂ%‘é@%ﬂ&gﬁ’éﬁg ﬁ&‘ﬁt'ﬁ@rﬂb@ﬂ:bf arfeagbRMCRAsItEIGNtibacterial
mostly of unconjugated antibody. Te Eesen of the, LCFE.in the ‘p;[ dqu~ £33288

is & %’?f eB¥h ”8?‘1‘%58 a3 S ESsAT he cyfotoxic
drt@mplmwmold;@ﬂﬁ’etentvltﬁpthé %'étﬁdﬁéaﬁﬁ&@betﬁ@é‘? cﬁﬁ‘v]@t@ﬁt’é‘ for ge in the
target and I ?%!Mgdttﬁ% thss f&%‘iﬁ%%&&é‘t&@tﬁkrﬁét&t&é@@hated v1, which

re ucerae icacy of the cytotoxic drug. Therefore, an improved conjugation
predessinaeleriaec s o aRTaaly B1E? RUBROYNHS00CRIR R PRIpYtrisulfide

acqeptable t@/qea@te@gwegar@mmtmwgn@cmﬂy d&arﬂﬂgs‘,hetphy&sleahe time

propertles ofth te, is desi able tional up that is
e

promaﬂtlom cﬁttmmmmrmatgmmi@lfdrd@’ lm@hfﬁatﬁ/eﬁcﬁﬁ%ﬁfcoﬁﬁ@%ttess(tﬁ’é’tent No.

CQ?U%@@ ) Wit Righef ﬁ@%%@r@csﬂl&%&%@ﬁ“ﬂéﬁ%ﬁ%&ﬂér conjugates in
onjugate fractlon éLCF) Parti arl%/ e invention r%lgtsteg to the

etrsngr iR F’ﬁ%lﬁ&rcﬁll o SVEARE CaliSr c%%?uréi I tbOth by the
theaeal’abgaytesf tepeiiposiigeisdo agetdshddaofigyalifisatiovedf gk the conjugation
conjugates, and to use of the conjugates. More patrticularly, the invention
relates to methods for producing a monomeric calicheamicin
derivative-anti-CD22 antibody conjugate (%MC-544).
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15 In one embodiment, the present invention discloses an improved
conjugation process for the production of the conjugates that resulted in
significantly lower levels 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

but
afsetredalesins abighirRa PR dRsm At LY R ERPROTRERINS P 108 Hmount of
dkﬁ%'%%ﬂ@n@éﬂﬁ@iﬁswrmd@muee@oeu@atadttalMmcme@@rdm@h@m@adlng) is

1o olgRies dl thgrp(rrr@ BLNE ORISR DR fRFENIBo BB conjugate, it

r IS a I‘OtEI ceous carrier, X is a linker that co Sprlse

piodestraiety hesetAreareh siHal Qe A NG AL B SRR IR £O0G TP ER L, retaining
WHg arfitptertrdiBagier proteiis the resageel efdiogrégetapprisieth, which may be

PSR A e W}f&ﬂé%@%@rﬁegrsagr@ﬁgve@%r%apm

Werg IS a cytotoxic drug derivative

C@W}Dlgatw&)frﬂﬁéqﬂ@sﬁeﬁ@#ﬁre'ﬁtﬁfﬁcﬁ%f% BRERARRT S1d SREAEGRF° more

th&ﬁ?&ﬁtﬁ%%&eae&emegremmprmg(thaGesepshefa(waucuhgerrmeamrcm loaded
cytotoxic dru fivag) et in r 8iB 1ha is f dinth
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camigugiRpintastiongand tf;ﬁdt@i&’c‘ﬂ el Erﬁféﬁﬂ/@&ﬁa’%eﬁ%?@fﬁﬁ%
C%ﬁ@fﬂéﬁ%@@n%@%@h}ﬂ%oﬂi@f@ﬂiﬁsmm;&attbmebtﬂfemmsdmheﬂwmeher drug

dr@@ﬁ%ﬁﬁéﬁ‘% e{@g bP!fﬁ /40 imoﬂr%iéjrc JHOERPEHE INERNDE the reactive

SWhereinthe solution urther comprises (a) an

orgalivieentcivaenvaiive (hptia adratve RS HPALGRoR [6asidhe Co-C18
CarbOXV'*@reqrsheém@ﬁartcﬁaﬁ)wer@ybﬂmmuhaimmmpnalmmﬁmnaconjugates

temperature ran fro t
R

comrjhh\gat:elrpketﬁmm@ﬁeﬁ \(Qﬁté’ at%ﬁ%’ﬁ’reﬁ(?ﬁa

PropRSs 4R IRARIGHREHBIRIOMENsICyititeiC dmigsjeama,tWMrge percentage of the .

D CATihages. producsh SYHACLR hipdear R UiRrRneeli dfko purty
conjugates made by these original processes (CMA process) for therapeutic use. For
some carrier proteins, conjugates with even modest loadings are virtually impossible to
make except on a small scale. Consequently, there is a critical need to improve
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.

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
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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cytotoxic drug and with low conjugated fraction (LCF) below 10 percent

from unconjugated proteinaceous carrier, cytotoxic drug derivative, and

aggrggated conjugates. 15In one aspect of the invention, the

proteinaceous carrier of the conjugate is selected from a group consisting

of_hc_)rmones, growth factors, antibodies, antibody fragments, antibody

mimics, and their genetically or enzymatically engineered counterparts. In
},@L@rg\dreduced

ofe tmiiatichend riginbirssseRdealRIEr AR RIBGU H 5%
rzn@ﬁﬁﬁél?‘iif?ﬁé“f dﬁmi&ﬁ@y isrRelgcte dafrompeogeolgopigsistingrogess that would
onoclona [ a chimeri ' ' .
NCFRA A A I Al 412 AR MY\ dhes ofeogation,
F(fa'm)@fmmﬁ*eantmmgéh@m&ﬁahemp%r%@ﬁemaﬂmuaﬁi?obsdﬂ}%‘ab‘&

directed against the cell surface antigen CO22. 25In a preferred

embodiment, tEQFE#{n i ? i-CD22 antibody is a CDR- grafted
aﬁWW%}{l@ 0 |&%ﬁl dﬁ?\}chain variable region 5/44-gL1 (SEQ ID

NO:19), and a heavy cha_in variable region 5/44 gH7 (SEQ ID NO:27). In
another pieferred-embodimantiiae.sus anigastamirGRe pmatibtaly & anonomeric

hisintdligt-E0ae lanibutydsta TBROBGER) dRFsHipbbrHiEIR LN relates

e ENAUURAIEATA FRSHERRSE SOAfERERMCHE ety arrier conjugates, to the
conjugates, to compositions, to a method of purification of the conjugates, and to use
of the conjugates. More particularly, the invention relates to methods for producing a
monomeric calicheamicin derivative-anti-CD22 antibody conjugate (CMC-544).

In one embodiment, the present invention discloses an improved conjugation
process for the production of the conjugates that resulted in significantly lower levels
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
vconjuga‘[ion process which results in not only a significant reduction in the levels of
the LCF, but also results in a significant reduction in aggregation from previously
disclosed processes, and produces supstantially increased drug loading. The
conjugates of the present invention have the formula:

Pr(-X-W)m
wherein:

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
drug constitutes 7 - 9% of the conjugate by weight; and

(-X-W),, 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

A
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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 ID NO: 28 and a heavy chain having a sequence set forth in

SEQ ID NO: 30. In another embodiment, the humanized anti-CD22

antibody is a CDR-grafted 5 antibody that is a variant antibody obtained

by an affinity maturation protocol and has increased specificity for human .
Coaaivariotir REeaeRRUS, SEBRIVHIER s tBYIRYFEkIg derivative is 4.5 -
MYN@MEIGREMONE dibgfratsinacsnjsgederiel th@ priesabttingetitorcigotoxic drug
either an inhibitor of | tubulin pol lizatign, an al 9G;:29 1t ;
L R R G

n .
of hyfieshdleskirtispdiaving|a oHeemEBEImBAR MROLHBIXR BrlipfisR R EBgOMer
from asliehemicagidnielpna dranesrennaristiseldannaihetircomprises (a) an
doxorubicin, epirupicin, esperamicins, actinomyci Ar ir : :
aZ498RIFOH y@ﬂ%?@ﬁ%%gﬁfy ng(r)lrpd?gﬁ]:'ygoq'als%ﬁ%ﬁtr}@gﬁs%ﬁncgbogyhc acid
hemiiés tinsndnaheesjtatisiiorbatiomia grefieiad ahBdameshttif ranging from
CY%fBlrﬁlﬁiQ@!f@sta%li}iWiﬁﬂalBe@icﬁ@ﬁf%ﬂ%lwﬁfl@f@meaﬂ%@dimmm to 24
calicheamicin i mma calicheamicin or N-acetyl gamm cheami .
CoRATENG 13} BB RT P S SR P o i ographic
witieBaratooappoc8esaethy| Isetatald hilrazinamedenjagaiedao drug  derivative/

ProtSiBRceaHS LAt B Rug RRimly ZABIRIIHEK R thalrimganlle 18 % by weight of
releasing the cytotoxic dru% from the c?g%tJ?ate after
r n

] o entty
targiRteRHs drug | ANg! prdia fRY ANEY TSI a%‘pe tI @Q " PefB&At from

hydrobygaddtsiinkeotsidepgboase sapirEnoxyiploxiandictacrp(eliar. and aggregated

yegm&égﬁgs@spect of the invention, octanoic acid or its salt, or decanoic

25acid or its salt is used as an addjtive during,the conjugation pre¢ess to. .
decrease"éé’(j‘?eé‘ﬁﬁSﬁtaﬂ%dﬁﬁd%g&oﬂrl}gqﬂgf br?ace()lfnsgfleért”grr?gf%ﬁe _%égjugéte 'S
aspaetiettiieimagtion tensstiiggoldonienesnvspiitnfasopumdigasies. antibody .

ChE AL aPLGISSRATAHPR AT C5RFStheir gelib@BRIgNAPOBHARNELtMY engineered
chromatographic separation process used to 30separate the monomeric
drGg HLFIPAfVe-carrier conjugate is size exclusion chromatography (SEC).

In anothenewnboetimediyin, dheopialieigpepRis e ERItIBAPr Yisbyadgreferred

SepRHEItEMARe MRS S Gedshsatie-paRiies caalugalsnissiii Gf BPkEnoclonal

o b A R o NlaE BIEEISC £ RORBER ooy, < smae
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.

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 ID
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.
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5separate the monomeric drug derivative-carrier conjugate is hydrophobic
interaction chromatography (H1C). In a particularly preferred embodiment,
H1C 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 10medium
or Macrd"PesppthBuyiefRTsthamberditestmiie pamrpired, itifchéd antibody is a

erabpdynata lzl}%éc%?éeﬁfélamhgis;i]mg@umﬂirswhameéaEamacmfforth in SEQ ID
chramatographic medjum. In another aspect i IorHseieeted to a

RO RSTRLABEE A oS er ot A GRS 02
method & m@m@mdmrﬁr@@erB&%eam%ﬁ%ﬁPﬁé%%@&, {hR-grafted

CYIRLREG, IR e JdnARlighrraywbtanddhsy eardgitgenatsiatianphetol land has

another preferred empodiment, ntibody is selected from a group
cdﬂ%ﬁ%ﬂﬁ%dosrpfﬂ?ﬁﬁﬁg)é "é?ﬂié?(? 2a chimeric antibody, a human

antibody/ra bootaerizespaatibtiy, crisiogie ciden usrbday S8TEB¢ dGmdnenomeric
angBtbkrP I L. AR UE Partigulaly Hedptes RseaAbraan inhibitor of

S S TR oA BAESD SRS BIAR vt
C pRtgirestedhanish odsn anfibiionab tisesivelighaeemin variable region
5/44-gL1(SESR IRl Pbrangha heavsrbaiii@riabie eeion frddd-gificheamicins,
o edoa i anaihier mhodipent. (S Bumamzed AP 2oeramicins
arffisteRAs e YIRS %b%wgorrganmg a Irlglﬁf chain ﬁavmg a ’
seapiimoosysizt, foréulinr SEOIND Naxaserings préfepraycéimbodamaifahe idarubicin,
hufppRIZEHIMHSGRES auinrdyia AR neialieduiody comprising a
heavy Chlanmarn1 a;\:)/ll_g eraresaqur% 8 ir%ggx{,o r%ﬂe'” cSyIt:'o%>|<% drug is calicheamicin. In a
particularly preferred embodiment, the calicheamicin is gamma calicheamicin or N-
acetyl gamma calicheamicin derivative.

In yet another aspect, the cytotoxic drug is functionalized with 3-mercapto-3-
methyl butanoyl hydrazide and conjugated to a proteinaceous carrier via a
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
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
separate the monomeric drug derivative-carrier conjugate is size exclusion

chromatography (SEC).
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NO: 30. 30In another preferred 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 and a heavy chain having a

sequence set forth in SEQ ID NO: 30. In still another embodiment,

the humanized anti-CD22 antibody is a CDR-grafted antibody that is a

variant antibody obtained by an affinity maturation protocol which has

increasad spetificitgfirdeimesn GM22hmraateafentic sassaivemaerss used to
%gﬁ?ﬁ@'%‘% is, garomaicaliche anuRR NN pasetybeREURA is HPLC, FPLC or

eamicin. In one embodiment, the calicheamicin derivative is

.fﬁﬁﬁmﬁbﬁﬁmﬁfﬁo%%ﬁ%% -rnethyl butanoy! hydrazide. In another

embodlmeatptb&imlaeemsedmnt;rmegamwm@tqmgomqmwﬁ%@m@roceés used to
droI e i’\el }P &Sd?é'é’%@l‘?vgmgI@%IQQ&&%@QE&Q&"W@M@HWB iR raction

c%njuga e a and entry into tar refer
eﬁﬁlﬁ@@lﬁt@ﬁfﬁﬁhé ﬂ?@blfﬂaﬁl@%ﬂﬁ@‘aﬁyﬁ(& ﬁrégfilﬁ'ﬁéﬂgﬂ(@?@mgﬁ%l&sa jried out
(/B@Bigt)Pheny%@ﬁh@f@oewaﬁttﬁbvmmmmatmmmz@emedlamn(ﬁmyh&mharose 4
C?JI \kglrgﬁ{%@gy ﬁ‘.@%%%%a dy.pRDIEEE bﬁé@m%ﬁ%méﬂ@graphlc
erein: Pr is an anti-CD22 antibody; X is drig zable%h | HIC
IlrﬁR@F“tH&t E@W@ngéhﬁ ﬁ?@%@?&@ﬂ?%ﬂ@ﬁ%@@&@th@?%n react oY
Wit @iran bR ORECYY-BrepcatiBlighriitin raekiiah. mins themaverastiodatiyg prefered
for a |f|ed Cc a ' igimeanstitsheschraphi
8690 dh'he C%&aéggﬁv%?g%%d@g t}(ﬁls- -\%gélwis@'g?alickgeamicin oraphic

d@ﬂﬁ@lﬂ% generated by the process of the invention. In one embodiment
of this aéﬁe@ﬁoth@raﬁmyﬂsesﬁmmarfrmmmgtempcze coneRtNg ofigtoxic drug

monocien ANtieaVertion. | ferred
R R S U a1 o ot

ent an
F mypHeRgHiort 1 SRPSFb T U G AL GRE NS SHITGH) & aAnd he carer
anféLe2 draatifiestiythat has specificity for human CD22, and comprises a

o COEPsHRA/CRRABYIES 7
least ong ofemélﬁs%?q%egn%gsé H?\%%gg@%“}n El{gt%e 25 é1§SEQ I[ﬂﬂp 1)T0[a group

CorsiEtings M 2immpere 1 sEEPRING. 5 gjibody, a
(SR HRINQ Aot 2’ {BEe dEaN@rEBpfy, @Bﬂaﬂagmeasaag mfﬂ@)?ef@gment

(SIE%IRO%Q 2ol Finrlél?érﬁé?)d riseq Anligitcehaiivdigraifctiéd against the
variable do ain comprises a CDR having at least one of the sequences

giveh sigfreapriganCPE3aTYS89NO:4) for CDR-L1, as L2 in Figure 1
(S EQ ID NG5k fomBafredt, 30er hsri@inedicané-COSE @nithoi®:B) folCDR-grafted

CBRiboa ay, an&ncgﬂw &éﬂ&rﬁ[%%b&%@@%&ﬂaﬁ g g PR Asaaino®0: 19), and

comprlse a heavy ¢ \ain wherein the variabie domagrs comprises a CDR

heviRpHY AP yAEaeHeen SMta5 GRS EE¥HNO:1 for CDR-H1,
SEQ ID NiDaAsth&EhHadWaEAS the BEGRIRXNMCGEODSEQIDONOS| 8 GPR-grafted

CRRib o pgs%Pgl\éQg%{ AL GPRaty 8% duence 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 1D
NO: 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 ID
NO: 28 and a heavy chain having a sequence set forth in SEQ ID NO: 30.
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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 NOS5 for
CDR-L2, or SEQ ID NO:6 for CDR-1...3. 5In 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 IDINGHS fvotBREMMaFINSEQHTS NEERHee MRITSDR? ANt 's @ CDR-

SRR BRMoHYEHRMMAR ig8GLANHEbSLE abtdioely iy &€ By aftetdraton protocol
anti-CD22 antibody and comprises a varighle domain comprising human

. d comp
MBI BPR NIRRT ?Qﬁﬂﬁét%lnod non-huran donor CDRs. In another
embodimatpmmmh@(ﬁmhdﬂﬁﬂaéﬁ‘ﬂ%ﬂﬁiﬁ‘ﬁ Qrmmarsaicspmiein or N-
I%Qﬁ,]\{t\: %@}quggé%ﬁﬂﬁéof the variaé)le domain of the heavy chain of
oot BB b I B e >
Inrnespr-Bmbtidinbetandyetydrazgidized antibody further comprises '
non'hu.”?ﬁ%r%fﬁ@rr LeidueReat RASTiRKS @8ans &3nngare theadeutetd the carrier is
embodiment, t e.CDR-_ﬁ‘rafted hum Plz%j antibad c,[%mpri Sﬁﬁc\’ﬁﬂ?gbl?r
d@ﬁmﬁr@‘b’ﬁ?@'ﬁgﬂ?@fm %r‘ﬁpﬁ@ﬁ?gg h mrgne"f’!fpc’:]c':qéptof3 28y?ramework om the
r%ﬁﬁ]ﬂgj@l@&ﬁt@ﬂtﬂrﬁ%mdlﬁn@ydnwn@m@@gs dBcuerRieTErf glRRiment, the
gﬁ%ﬁg %%%%ﬁ&é%%a%mﬁ@m%mm@wa,(A,cam)ss, 45 and
; embodiment, the CDR-grafted antihady furth -

non-hunfnetishrseast é’l‘f“b&%‘fﬁBHog is +antigady JuphshSemPEshch@amicin

derivative/anti-CD22 antibody conjugate having the formula, Pr(-X-8-S-W)y

wherein: Pr is an anti-CD22 antibody; X is a hydrolyzable linker that comprises a

product of any reactive group that can react with an antibody; W is a calicheamicin

radical; 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 generated by the process of the invention.

In one embodiment of this aspect, 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 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
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,
or as 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-
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In yet another embodiment, the CDR-grafted antibody comprises a light

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

variable region 5144 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. 30In yet another embodiment the CDR-graf %

A BRI dmiFiseSERGR NATPHAURR thE2eRER&R 'Qs‘\é‘aﬁéf%h?# £ and

IR NOerSranaadie @ whiaipibdvingithecsastiszice adBetduith at BELD ¢De of the
I one embadisn. dhe-aiGDEZ SR asaited epfbosydeseq 1o

[

NO: 30.
a SSRGS y an affinity maturation protocol and has
indiedded GpEelfigity for human CD22. In another embodiment, the

ahntii_Cﬁqg A h@‘i’&)ﬁé‘f} Q%FﬁéﬁrmﬂéﬁtWWﬁBmZEerﬁéfmdgmdSes SEQ
the light and heavy chaj  dom theman
ToRIPIEE PN e NS 6 SR e o st g e abea (o
emmmm%cmramimmaw&w@ﬁ%ﬁ@essmy@ia!@méwﬁ%“: SEQ ID
trypsaies 695101 SR SeauerReBesRicReLBISSINg portion of the donor
CDR is replaced by a differen ence and, for j . ~ B
0in o AR FHBRSAEEE B SH AT FRE SR LDaGy € HCDR-grafted
eiter @DEEMEnEbatic kedaiTiTPYses N aesgIgadamaicatieneERgifuman acceptor
Sh‘?rg{ﬁgmrktreg{g?grgqg@&gﬁr%r\tagﬂgwgm@ is dirfected to a method for

e preparation of a stable lyophilized composition nomer
cytotoxic'ﬂrﬁ@%@?&mgﬁgﬁ&' c%‘ﬁj g lﬁeé} p@g&@%ﬁi&%ﬂggﬁgeﬁ?tﬁehuman
stable pyophiinedatmpestivregiche F3henarishle kosjatelithafgpvy chain of the
d eémﬁat&‘éﬁ/%?érﬂs%%H%aﬁ%%W@m&ém | @Driissoh¢Rgdhenaronaieridprise non-

cytotoxic'drug derivative/carrier conjugate to.a final cgngentrati .
2 HENANIACA ANBRIH SO BRSIHG S irygogpr éeﬁaﬁp étgag 'c%n%}é(ﬁbr%ﬂ%qrﬁ%émem’ the.

1. BYUm&tdry sweipbdyafwitemeor sk geyBHIANR dBIRESIORIAGR 6 Positions 67
0%@%‘@ by weight, electrolytes at a concentration of 0.01M to 0.1M, a
solubi

lity facilitating agent at a 20 concentratio .005-0.05% hy. .
weight, blﬁﬁeﬁ‘ﬁ% a‘@f?%rﬁ% @&?E&%(Hmaetri‘gn é@%gbgr?'ﬁ?rgﬁgﬁ thﬁgtﬂ%%}él%ﬁldal antibody
pHeofinssslatiomisFs-Somaindaidts; ishidighrinsFRIPISREoFe SURABRCCEPLOr
intg\IalS G LOFBREIALHEE S & artart LG telifaezngdhaisaletioeat and further

freezing temperature of -35C to -50C:; (d) subjecting jhe-frgze ti
an%%ﬁ'?Pé%?@'HMﬁ&'@t%%’g ?%Ff%egr%qﬁg?ﬁéogﬁggsﬁrg%b? gbgtf%(l)d 8! i another

mierobsdatenshetie2 - Ritrprefiedirantibadic fthescopppisgs 78 Mofriugag donor
(e)réggggcgpgo@goﬁq@ze-dried product of step (d) to a secondary drying

R e

urs. I one ) .
cryapiaiiiectagtonsGH gt (SEShIR WS B ansl tbesxit elai variabje region 5/44-

Cogqur@@'@ feleiegfrom alditol, mannitol, sorbitol, inositol,

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 havirjg the
sequence as set forth in SEQ 1D NO: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.
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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, maltose, isoascorbic acid,
ascorbic acid, lactone, sorbose, glucaric acid, erythrose, thregse

arabinode,caitoembaitioset dirodaliidbys Shbserdigthmaltesy ipgygdant antibody
XYH9REdRSjCasertRaptRRRualisIRBio AtidngIheenicasideglemariiicigithr human
galaduronic acid, mannuronic acid, glucosamine, gaiactosamine, sucrose,
tr se, neuraminic 5 acid, arabinans, fructans, fucans, galactans, .
galacturemearsthricanthonanenindhry Rtk QBN AIAHANS rralyastig antibody
gwﬁwﬁ’@'@ﬁ@h%Emfgeaesii%ci@qtaah\dqs_emulhwﬁn, glylebgeniomains of the
amylopectin, cellulose, dextran, t chitin a .
R e e s L i
sucrose lglyebssoiaetesehodinatsd) e afieHRARuibponRpERRS Ayagid COR
10pRIvProRvang g calvessgliced RertasTYHY ifdiksing porfoprefetisadonor CDR
embodiment, the cryoprotectant is sugr se, Vz\g}]&rr\] jﬁc,oﬁg?éﬁa ata
comEeriacRbRYR £ SEeRY SFaHgce and I9HH2 Ebodiment, the polymeric
bulking agenparsiediaklyipp ity eptiizimentpoe sxtotexie s aarydtive is either a
E@éﬂ%@%ﬂ%&%%ﬁ@ﬁ%@ Anid iaiprRAfeanaenteatien of 0.9%
welght. n another emhodiment, the electrolyte u :
yophilizANGH SIEE BRPRCSIARERISHLE, v{fﬁﬁ%‘?;?%%%g"eeﬁiﬁg‘#%’me preparation of
canceattatignpdfized Mmpositiva pfeaem@nmgaiﬁygmxgz drug derivative/carrier

goégnjuabs{@.ci"mt@q)masaﬁssmeng the lyepnlizasimnipsacessposition of the
rerera

ly, this solubility-facilitati ent is a surfactant, | : ;
2 ARG, U U BN L PR s P () cissoling
whihrimpoesait aytatovicodmy atisivaie/oavisscariigate to ajfinghgoncentration of
erBomst e eI AuSRiEAT S EyDpibRmIne dvbichrisapresant of 1.5%-
at a concenfration of 0.02 . is prefer or Ity ,
be&o0P%t WHOBEa A S’P{WBGT{)Sp%Um%m il %r?f)gigs.c h%ee%s% Si?cﬁt;\%m%at?ﬁéomewmgm’
cyedtonity2Sslrigicaniee toriagaet S0didbimSctMn® sPAIe Y fa6iiiptipdigeent at a
of SBE ikt the St ofdbe Mpersght, bulfeengrafsmedteaminodientnation of 5-50
the solution in the vigls js frozep at a t - : fraze, ;
som%ﬁ'“ﬁghsmﬂggfgﬁf@a I?n?t%iaaﬂ]1 resgélggﬁ/?%?gi)%téfﬁw%ﬁ’ %ﬁspensmg ’fhe
pressveesofl6dmimHielar atenpRIAtEMPBEFA O 180E 16} BBGFH{Ne solution
a”th %%%éfﬁ@?&ﬁé@&@@gﬂcw@ubj%?@;tw @@ﬂ@ﬂtﬂajyrww?@steplmﬁon to an
a drying pressure of 60 microns.at a shelf tem r + d
o occe B SR 8 T SR B Ve a0 Corogtici at  shef
cotapmisirgueettrerap@iictly 4HEciRr 2ot B AonstictndrElcsbissibartiy freeze-
?egxég\&ébag&{%f@gﬂ?:%t% repasady arpiehneoithadirgntiessure of 20 to 80
n one embodiment, the carrier i JNONOMESIC LYIOLOX
SdEPW%@EQﬁf&l%%mﬁﬁﬁa[yﬁg 8?&?0 e@#&%@gﬁéﬁ@%&g@%’rﬁbm _
hormonesn geowtlefamidiseahtitisdiey epiatasians dyserimicshn Konbifigatien of the

eW&@ﬁn&ry&%gmé‘?iQ@ﬁﬁ@ﬁﬁa%rgéfe@@dwfémwﬂoﬁi@m{ol, sorbitol, inositol,
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 o-glucopyranoside,

-10-
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antibody, a chimeric antibody, a human antibody or a humanized
antibody. In a preferred embodiment, the humanized antibody is directed
against the 10cell surface antigen CO22. In a particularly preferred,
embodiment of this aspect of the invention, the anti-CD22 antibody has
specificity for human CD22, and comprises a heavy chain wherein the
variable domain comprises a CDR having at least one of the sequences
giveitessHis pastigbie A EOUDHIRREdREDIR. 13erhese BlncRIfuASY. ervthrose,
Eﬁﬁ@d%,@%&i@fﬁs@r HRo4SERHBsM Oglifyse, HASH&EQIdEE Nerylib)dodd? ribulose,
SEQ ID NO:16) for CDR-H2, or as H3 in Figur - : r :
ISR R CH PO G ST ey o B S ARBHHe ¥ gataturoni
Caamidh 5eana GO haidngluadearsinth& dpgiesssiBnted igeied@iogsn neuraminic
FiQHi'E?L Lot AR Nefarer Glokhs 1 ,g%ﬁabt%riﬁf,l: igalsetdr6BEe, Iy INEI), fanannans,
CDR-L2, oras L3.in Figure 1 (SEQ ID NO:6) for CDR-L3. 20 In.another,. .
or&Ylangg é?ﬁﬁﬂdi%ﬁf?g%ti-?%f?%enr}%bdf iagl é%\)/%/%h ot ére?r%ét G, acids,
vaaiaplesdpnpaithuom wigem anC DRIMevEeR L |satvior of xdrapquiiddan, chitin,
R e CORAL. o SEO T NO e 0um
:15 or :16 for, -H2, ;
CORIERS, S ARE RIS S TS IR hoeRaetndge dlveol
hapbhgpaipgase gheof teesedumntessagierioh SEQ ID NO:4 for
CDR-L1, REQIRMNEN 2 fobdeltr2 iy Sripéprbtcdianbiéon cie - &hich idipresent at

yet another preferred %n‘li:)odim ?ItD the anti-CD22 antibody comprises
SEGIFRRYAR FHR%EY ¥BBD NO: 2 or SEQ IDNO:130r SEQID
NO:15 orlSEG EnboditGenis the BHREIZ, SEnaReent 9564 dsinaHRe dephilization

ID N4 £01 CRR kb SEGN CH3AUMR: 2 50T BifdkdyatyISERdP MQ:Gfor is at a
CDR-L3. Ina agi;ular% referred embodiment, the humanized
arftReIsPY AL LY ggFafted humanized anti-CD22 antibody and
comprisebaaligitiahairoeditadié tegjieledralyiglusegEOB N@?M)Z,agﬁa golution is
negyn SHAURSRIBIIRILRCION DA GHId SR dmanother

particularly preferred embodiment, the hymanized.anti- anti .

is a CDR!BrEfl%r&fﬁﬁﬁgo?w °a‘{}m%”épécﬁﬁ%ﬁ9ﬁ%r‘%ﬁ‘r%%%ﬁn Séénéﬁ%rﬁpeqp&urmg the
Sclyoypisasianigtucehainthiefgrapl, Sbig raiceilbrtasiiipiinsamnbneugctant. Ina

and-aEAVY, Fhaib-RAvinGBARRMENee SafRitininsSRNSENNNR 30, Wheis present
embodiment, the CD %T?eéj antibody is a variant antibody which has
h

R-
inc@baseasHLEtiam iy H¥E55:"and the antibody isobtainedbyan
affinity matuatéoreplsdiorsnt Otheo hetéarina drgrit, usrd nivbiertsteamine, which is

cytaxifditg I RALFNSAAIGINCATE %, 1t is preferable for the pH of the solution to be
8.0 at the start of the lyophilization process. The solution containing the cytotoxic
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
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.

-11-
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preferably selected from gamma calicheamicin or N-acetyl calicheamicin.

In one embodiment, the composition may optionally contain an additional
bioactive agent. Such a bioactive agent may be a cytotoxic drug, a growth
factor or a hormone. 15Yet another aspect of the invention is directed to a
method of treating a subject with a proliferative disorder by administering

to the subject a therapeutically effective dose of the composition of the
inventioM\Peee eRRsSid iR al trOERIMiRiSiEseis S (B QuERBBERIPN comprising a
infapgiionaaly dmtavenadsly, sitraarssiaiicifirameduitartrug  derivative/carrier
intrathecally, transdermally, transecytan intranasally, topically,
Zﬁgﬂltlé(?@gﬁ?éf‘?ﬁﬁrae\gaﬁfr?aﬂétéagIPn?g%h%I@%ﬁ,égtalI . In a preferred _
embodinentotise eothpdisiesh oftige iFRGIStIorNs Memimeng@gric cytotoxic  drug

INY@¥RMERMmer dShRRAEMBOdINRREIHACAM PastinN dslackiniBtenretidanones,

a human_ subiject syffering from a.praliferative disorder such as cancer. In
a?ﬂ%"f’g?rf@&t@*ﬁb%ﬁ?h?éﬁ%ﬁ%dc%'ﬁégeorglg T'BY&21 malignancy. The B-cell

malignarioyarpesfdsed taukedinent. 25w prpleiAceas exprsds adivaiafdaenocional
anfigsndy DeeninerRt A, aMbRHMSMLEY 6RAcRIMEAZA aiftioayor a

sarcoma, Another aspect.of the present invention.is directed t. .

etiod I e ETES SEANG o5 B MRS ) e Sk et the

sushl mafegreardigartiEi2peutically effective composition comprising a

CytOtOXiqng%QHﬂﬁQQZﬁm 3REsuMeEe & thie Hyyrrtia. tiedinvention, the
¢ . ;

SR ST R A T AR ik char
uselkteiprineavertisecdojurjatesroptisespacs B havingtishleasicpsesf e seauences
GBI iR aeasriami e | G20 0
az'ﬁ@é??n%rsrﬁ’eﬁﬁ%fﬁs%iﬁ%&ﬁéﬂ%a?%%%i@ygl@és fl ﬁ??rgﬁfi aEt%le NO:16) for
hepDask|ins, anadydainskigids, hri8ESpEr M onCRPBrekdrrif comprises a light
i;‘PﬁE xem%%ﬁﬁﬁﬁﬁé%@rm@%mﬁr@écﬁe@mgﬁﬂd‘dé Sacei one of the
acﬁﬁﬂﬂ@f&‘?ﬁg‘jﬂﬁ@cﬁo‘r&xiﬁ rgt‘%rgoﬁj?l%%@ I(E; ﬁ@?ﬁ\%@ﬁt&ﬁ%ﬁﬂﬁ Ssetg,n Fgure 1
MBE QitR NS hipeRDBdlecwthir b iartivodid SSGOURNR:Rdfer CDR-L3.
hormoneg, GyiRI{De S &BHAPTEMPSS MEHINiRET DXL IMibay iIMgsTerorgvy chain
anmdlh(g'éoi}}ogélg ggyiggfe 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
given in SEQ ID NO:4 for CDR-L1, SEQ ID NO:5 for CDR-L2, or SEQ D 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
NO:5 for 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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10In a preferred embodiment, the bioactive agent is an antibody, and is
directed against a cell surface antigen expressed on B-cell malignancies.
In a further preferred embodiment, the antibody directed against cell
surface antigens expressed on B-cell malignancies is selected from a
group consisting of anti-CD19, anti-0020 and anti-CD33 antibodies. Such
antibodies include the anti-CD20 antibody, 15rituximab (RituxanT").An 7 (SEQ
anglbe 5emipbdiER, BRI hgdIRa Hreh@RRHRL B EFIRNA I €

3 'qu e, but are not limited to, interleukin 2 (IL-2), TNF, CSF, GM-CSF

and G- CSF. In another embodiment, hioactive. ts,are -Ch22
nolude Z0ASABEEN BRI e BT i e o aaet BH-OD
yetianeiheis embobfrgriftece Biskove Aydng issaetfy‘fféﬁﬁfxiﬁoﬂrﬂ‘@"?@féc?retézz and
f@%ﬁ%&r%'\gm, dasnauRign, LaidisisaclatubicioEZOIDONMN, 28 and a heavy
mitoxantrone, epirubicin, carlgﬁln,%&qﬁw%%@ menogaril, pitarubicin,
venQiBibAYIRg AFEBHRN CGARRLIRIBIAR riding, ancitabine, enocitabine,
azacitidipesrioeifioidinent She SMBsaie brbaEIng, T parisdNRody Which has
cladribine, decibigerofoHidinedssiosmaing. ekgenis, puedmsthy, an afrit
tegartur, tiazofurin, adriamycin, cisplatin, carboplatin, cyclophosphamide,
deneavRtioRLrkPERhstine, vincristine, mitoxantrone, bleomycin, . . i
mechlorgihassing; frdidnagntheprocoeherincyirmdtrérdde siorighgamicin and is
clopacids, el il AnAIANR, eaf AR B: Raloodpsalkrieatnioin.

e odlmgnst, e therapéutically effective.com osmotn of ﬂhec% QXE additional
drug-antirCeE2 ek B Eb g AL TP O IR Ye RO SThEr With one or

Mok eRE Binaiiosuch eyhdaxtivageats mensaattetaxativsh BrepyiB factor or a
\(N %{E};&Qg]e rc\;omk:jinatiion of cgtotoxic agents is se(ljected from: CHOPP

C osphamide, doxorubicin, vincristine, prednjsqne, an .
procarbatehegnetheo e el oph B VRSN IS x 'ﬁ?ﬁ%%}\?ir?cr'%s {[Hgfjaorlfdtreat’pg 2
Pragiiisenak: & PRifzyativehdisphiemiie adniikierieg dndhsreuhigsha therapeutically
C.éﬁééiﬁep Sp&ég'oé’#‘gﬁé’h@émgssﬂeﬁombiﬁm,im@ﬁﬁéhazinmeble@ﬁwan may be
vincristing, and predn

Isone); m-BACOD (methotrexate, bl in, | ,
CdoSsies, IR, REFLIE e S i " roereral

leygRuAEMIRIDNHAGESADP Pripretsiivetiy, tRassstanestes iolkbrRIKIERTY. topically.

cyclophosphami IdBHAsUSRY Yinddamnlogihapiaesrvéacestinejment, the
prga?r%rsec?ng, ﬁ%%%%@%ﬁﬂ%ﬁ roQIVIyACEd-C g]B%)OI\{IJS rednisone,
meaTORRBE R NTENE RSB ER e S R

€, € opqs_de, leucovorin, )
cytarabing, bleoemibiodiareriyitiozistrepostinc GP B HtskRIRExiRe? human subject

d°§&F89&ﬁ?r&9@éﬁ%ﬂ¥&éﬁb@@@ﬁdém&ﬁaﬂrae,dénecsb?ri.sqnea iptetenydirnamgiment,

leucovorim); MOPP (mechlgethamine, vincristine, prednisone, ,
prvatisfe S @B@fﬁe@aa}%ﬁpﬁi’ﬁydogg}%ﬁé?ﬁ W bq?agoﬁ%@%lli&vﬁ%?% ne ,Iea‘fl#g ma or
dagarpieaine)hl SRR eehmetheerantigeimersine, prednisone, and
procarbapingk %Hsmaﬂ&wmy@&&myp@@wahmmob@m.

and vinblastine); MOPP (mechloethamine, 15 vin rist(i: le Poreadmé%ﬁ’&r{peating a
procarbaAiRgl &ltafRahg With ﬁ@?ﬁﬁ‘t(é{yﬁg Vel (S?(OI’L%ICin, bleomycin,
virnglastinegnmgaanagarbpziac)) i GHPE (thlorarnbtient vikbastine) malignancy a
p[?ﬁé‘r@é"ezsﬂﬂfﬁiﬁﬂ pIRCDisoReLIRAY Bot (pefantideionetbalsexate Bartantibody
etoposide);

(methyl-gaq, ifosfamide, me hotrexatte

50 DA gk ERASORE, o o AT A Bl ) ESh e 2! = *

(etRRasidmaneinvipeatisoordodiiinddgeryaabine, and cisplatin);
CEPP(B) ,&cg%&%ﬁ%@gﬂﬂ%gt%e&i% RlRCaskazmerdyadniseneniagtes of the

bleomycin); ustine, mitoxantrone, cytarabhine, Pnd .eﬁednisone
"}
necf na

it
N @I RO SRRITAGTI S HEV P BT SRR Gh&T T o> thiotepa

preferred embodiment, the therapeutically effective composition of the
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25 cytotoxic drug-anti-0022-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 300of a treatment regimen. .
Amgdhes, aspetstibthdanremiisinis MeeBlte SRITRIGY GHRYRNgn. authramycin,
ag%@éﬁ%@, I\IRBRARIAS, CRIMBKISING atmiblisterigdstatipattieristaimeetepfiasterlins,
said treatment a therapeutically effective composition of a monomeric
c&@ﬁ@éﬁ‘ﬁﬁfﬁ?’o@}ﬂlﬁﬁeg@ml 22-antibody conjugate together with one or
more bima@tipmmymt@mbodmfantilﬁéwﬁ%%ét‘i{flﬂwé‘; SRR FRISARBMRN or N-

dl%%&éﬂ%ffc isgof the composition of the invention in treating a subject

wi proliferative disorder sych as 5 cancer. | i Nie i :
R e L
pariguianjiigets-oelirmaligeativy iibithes lctismiiANgragRBIRSeFeted from

OQ%t%mA?é’Q‘mgr%Ru{He ERU6E is ﬁoﬁﬁf_ﬁ{@@,m%ﬁbﬁd@ﬁke@m?hqrnﬂmeae xanthines,
emboé)lment, therapeutically effective dose of the composition is

admaARIERSd EIBHEIARR RIS ﬂigﬁgr%lhqés’ally,intrave_nously,intraarterially,_
10intramadifiastyrisdrathiecdiliyentathsdeinaeike aapRiCSARESBRAY. and is directed
ingag}gl%aléy ’c%qpig YeENEReAlY. dapsesinally sidlinguaidynandestallin a further

In"& preferred embodiment, the thergpeytically effective 0
oIPREEE TP LR A BN P S e i presses

Arptissaaspatiynhtibeiniscstientés dnunteioURCRREING RioHSTdME gnti-CD20
Caéirc]:cfgegmje'ﬁgfrié(ﬁﬁ'wgéiaégj-c%@Fﬁ}h%ﬁi@gnjmgm@aoftﬂée prtiseDR0  antibody,
invention for use in the treatment of a subject with a B-cell malignancy
sUEPERAdRILBABKIN's lymphoma. In one embodiment, the monomeric
calicheamicinctiesivathre/dinis QDI Hinistvy aonfigae SyiREHSosrowth factors
invention is administered Witheane GhHMERHORGTIR AT CBRN GMECSF and G-
embodiment, the bioactive agents are selected from a group consisting of
arfiBbelies, growth factors, hormones, cytokines, anti-hormones, .
xanthinesn inderigwkinsihtsieohs, kipactyotagRndPugee IR HepgTednd include
e Pﬂ%@ﬁg}%ﬁ&%@%tb&%g’&%ﬁ&isﬁﬁﬂ eotibayrdicected  against a cell
surface antigen expressed on.B-cell \malignancie ke d
25anti-cﬂi‘zbeér?cﬁ‘%a?ﬁfc?ﬂ%?g'rﬁ%rgdfgg @%%‘féfégrgﬁ%n%so%ﬁﬁﬁég selecte
antieaD 26:xantibiotly idaitnRivkiBTRiidaARIAN, aclapbifiin&BRIsEHinuipantrone,
the, bioagtive agentsinchulrvigkineswengyanwth pietatscuclvalsabicin, cytarabine,

intefleukin 2 (IL-2), TNF, CSF, GM-CSF and G- Sheor hgmiangse Whigbxifiuridi
KT ; ; T - Acitidine, ifluridine,
incagmeERiityend IH BSens?rb%ag%gﬁhs,%%no Icgorticgeostermds. 30In

anpthesseatboiimeritities GhosstiveingerRdsRing tHrsRMG "SI flifRrabine,
dOéQEéQ%%dWFH%mn idapibiciniacaimiciadaamiicin, ohitdxémtrareepoplatin,
O o shamms HodSIBENCL ERRARE. RIRALIGL HALKBGBhe, bleomycin

mechlorethamine, prednisone, procarbazine methotrexate, flurouracils, etoposide,
taxol, taxol analogs, and mitomycin.

In a preferred embodiment, the therapeutically effective composition of the
cytotoxic drug-anti-CD22-antibody conjugate s 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,

14
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20

trifluridine, ancitabine, enocitabine, azacitidine, doxifluridine, pentostatin,
broxuridine, capecitabine, cladribine, decitabine, floxuridine, fludarabine,
gougerotin, puromycin, tegafur, tiazofurin, adriamycin, cisplatin,

carboplatin, cyclophosphamide, dacarbazine, vinblastine, vincristine,
mitoxantrone, bleomycin, rnechlorethamine, prednisone, procarbazine,
methotrexate, flurouracils, etoposide, taxa!, taxol analogs, 5and .
mitonayditsin, vimrssmefewedr@m@dﬁﬁ@ﬁ%@ﬁéi@é&%@fﬁy@W@’Gﬁ\‘?@spham'de»
d%%%mgnr’n%ﬂemgﬁg, %@hﬁ@gﬁj@kﬁhﬁgrb@ﬂWQégﬁﬁb@D%anﬁi&mdyincrisﬁne, and
conjugate is administered together with ope qr more.com : :
At hs b cOF R S o e o DA, bleomyoin
cafinbilaitien ehdytotediisagehtsisBATER dethotexeipp bleomycin, doxorubicin,

14 8%%9%%%@&d§?9@§m%bmhame%fm, PiRdE@RGORAY ProMACE-IOPP
procarpazine); cyclopnospnamide, goxorunicin, .vIncri :
o RSB O YR TSP RN e BT éd%ﬁﬁﬁq
CARBRRHeyhiephdsplistnideprédrizetsciangrseassshasinedleBra)ETE-CytaBOM
\éi?é‘ré '%%ngpqn%%%ﬂggﬁg); ?@%@g)t _(@g@m{m@ﬂﬁ@p myghssic(ije, leucovorin,
oxorupicin, cyclopnospnamjae, vincrisune, ..
U, PRARIAAOI (EETILB o S e R iR ororeoen
cyelopipbsbiemit, etopuiites e poeiusenam dPRRIBUEMIRE dvilRUFSRTREN): MOPP
br %QL%?&%Q%%BI OCz&Rﬁ%i&ﬁ)%,PfM&Eﬁs%BOM«@Jeqfsrksmeaz_ine); ABVD
met otrexa_te, oxorupjcin, cyclophosphamide, .etoposide, le .
CeRBTE A B OREAE): WACERS (7 oA Lo WOPP
dogesubisithayiriephirsptstinederednismimearzd preertiearae bRIAMALRG with ABV
a”é%é%% AL OREMechiagthaming Wnwsistice)pragdoRpngmrdiosthamine,
procarbazine); ABVD (adriamycin/doxorubigin, ble myc'pEi vg%ll%l sting,and Apvp
dadamsdite); MEEIBIEMNEThIoetR min@f%ﬁ%}nas e, pret nlrsnone%nd,
prosaibazitie)dalternaiting witeaByLitadrdnestinfoxorsicitiasribaRem, ChivPP
and Lﬂﬁﬂ%ﬁgé%@@&ﬁ@,egﬂ%%m%g@?,éﬁi}@lcriﬁﬁﬂ?is@@ﬂigqlve,-wld(ifosfamide,
procarbazine alternatin Wlf[ agriamycin/gaoxor Cl
bIéﬁﬁﬁ%‘ﬁ?‘ﬂﬁbIé%éf%ﬁ?ﬁgg%ap@%%néé’%ww’(cﬂqg)iganrﬂ %’cri",’?th"tfexate’ and
vindiasiings)praoeikRzidexametipreonis ongl)-dneePCTBikESadidecisplatin), ESHAP
miﬁ%gg{)@@é,e, ﬁ%ﬂr@ﬁﬁ%&%@h%ﬂm@m@myl@?aMQ@ﬂ@, cisplatin); CEPP(B)
methotrexate, and etoposide); examethasone, high- f)e
cyt@MHﬁfg‘,oéﬁHa&@ﬁ%ti%?%ﬁ%ﬁ(&%%o%? & nﬁ)é%dalggggép %%r?é%,?eomyom), CAMP
higibriestney tarahitixaatidr80 cispitaralitEPPEBY (cydlgsiisgitlmiggnd  CVP-1
et%gga%ogmﬁ?@gOﬁcﬂéﬁﬂaf%?é&?pr@ﬂﬂi&&g\@/}gylcin); CIJAMP (lomustine,
mitoxantrone, cytarabine, and prednisone); - C | s
vincristiné‘? ﬁ@rﬁfﬁﬁﬁgcﬁ@??@%ﬁEfP gt?rzéra%eutlc @?‘ ﬁ%@g;&gmg&ltlon of the

oposide, methylpredisolone,

25 highygeseccy duapine|-GibeRstinives cheplsgale EFOCPMINESEES/e prior o the

Vincgﬁﬂﬂgﬂﬁlfi&\d%qﬁ@iem $8rQ6JRQHES D AumBneasef of cytotoxic drugs. In
cyéop osphamide and oral prednisone), ICE i£osf]?mieq% five composition of the
cycappisspRieided 2R eedposite e EEB R % \&OpRosphamide. ™

etOé%QSidﬁcpfmagm&ti—i@@,’zmedmsdmepaﬁdgﬁ@oﬁsy@iﬁw(dﬁgpdg_subsequent to the
(Cyclophosn %%FE%%%PW&@B\‘ MBCiRtiRe RFesHEsens ofBgtotoxic drugs as a part

5bleomycin), CEPP-B (cyclophosphamide, etoposide, procarbazine, and

30 bleohayicaimattl BEYOROE (epirubicin or doxorubicin, vincristine,

cyclophosphsmidespad pfedaisora)ion is diretieddprefeetbddahbeatingmggressive
the, monomeric cal icl lvative/ant ti i Rli9reatment a
ad Mﬂ%@g%%spﬁg%é)n%ﬂe@a%mg#ﬁg%e gg 0%1)5) %ﬁﬁrﬁ%ﬁmﬁons of
cytotoxic agents as a part of a treatment regimen. In another

preferred embodiment, the therapeutically effective dose of the

monomeric calicheamicin derivative/anti-CD22 antibody conjugate is
administered subsequent to the administrafion of one or more

combinations of cytotoxic agents as part of a treatment regimen. 15In yet

another preferred embodiment, the therapeutically effective dose of the
monomeric calicheamicin derivative/anti-CD22 antibody conjugate 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 part of a treatment regimen. 20In
annthar acnect the invvention ic diracted to the 1ice of the monomerie
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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). 30Figure 2 shows the DNA and protein sequence of
the light chain variable (Vo domain of mouse monoclonal antibody 5/44.
Figure 3 shows the complete sequence of the heavy chain variable
domain (VH) of mouse monoclonal antibody 5/44. Figure 4 shows

straepp tteatmelierbiarogHRslpRaRSPsTe BRI TS ARIEFEMER defvatve-antr-
c@@zﬁaniﬁseupeoar_ﬁb@ﬁwi ibgegrafidesioe mmmeeaﬁ:mu@m abeitts.
Verical TR oL B e of the
Sequpnsiisuntitiniece gk idraatios rsihRe Wilch PrVEPERNR riegirggsuch as
indhe.grafl. faRRsaanBdsated it doldpliciigddatictssnotshssas f0D22 antigen
SRS b Bt R B Sy DT 85 or
10ymophamaeimdirecctetitoeftatie KRy 8 SREENIBR LA PIIREES At ate
differences HRIVERHGAIRIE, aNeharipanissid usmchrs dessest Lthdedingmsition is
EARE FRAc 2L DBTTARS (T L ol D7) e ilh anl veraly,
ghitramee Blatondnfrativealty k tresrslsssatirafiangreaiae uils HiRnasabhdprically,
T o o i B g
results ofth& cﬁ?ﬁf@ﬁ@ /ﬁﬁ% %?Q.t’lfig‘lﬁe{%r%ﬁ%%}v% ﬂ% 0 |gogr{l?l\jgl;‘g?ci’gge/sOf the
fophdddaptiticncghpagdion abteribyertiandupeminisisies tREHE8RYMap
of intermgdiate VedBERCR 2345 ahtlon is directed to the use of a monomeric
calicheamicin derivative/anti-CD22 antibody conjugate of the present invention for
use in the treatment of a subject with a B-cell malignancy such as Non-Hodgkin's
lymphoma. In one embodiment, the monomeric calicheamicin derivative/anti-CD22
antibody conjugate of the present invention is administered with one or more
bioactive agents.

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,
anti-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.

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,

-16-
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20 Figure 12 shows the plasmid map of intermediate vector pCR2.1(544g
L1). 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
25labeled mouse 5/44 antibody and grafted variants. Figure 16 shows the

futeDpGiaRine priAdTivieg desial fth Qaielern 8499 ahinsigHELASIAW, Puromycin,
Figgesut 7 I&@zﬁﬁb@matladﬁanmmtatlomémn antibaayibtAc-gaspoiephosphamide,

ca é%%eamlﬁ%g Eé Ipasgmgug 'ﬁgﬁ!ﬂé@%%ﬁ ?oﬂéapﬁéfésmg%&ﬁh%mﬁethamme

on grow -ce oma Figure 19 is a

gnapurmm masm@r@sfmfbptm@%ﬂwsww&e ﬁ%@?'%é%?hé@m analogs,
an i ymgmzaggraft model in nude mice. Figure 20 |s a graph which
compares the effects of CM ade with the C atj

process WhPh" éﬁﬁ@dsﬁ”?:onﬁﬂ&%?or?t %?oct:ttégga %é’ ?ﬁ@{#{% e of the
|y mphammicE mlich isia gleRYeINHERIRSR2 tRalRdyipenUgate 15 administered

(F\’tﬁqéﬁ%ﬂ@ﬂr%&;& lvge B&wﬁalﬁﬁﬂi@h@@ﬁdﬁﬁﬁﬁﬁﬁ@@%@@ﬂ&ﬁ%a treatment
treatment jgure is a W IC S the effect of ritu
(R B 5 RIS B S ARl B 0 ek gl OHOPP

wl(mblns;iﬂmssrthmldﬁedm@l@M@JB&mCﬂﬁﬁmzﬂﬁe@mﬁﬂ? EM@'RA‘AI@%CHOP
OQ&!/A@O%%%}S%%&QD s NHRIAISSemmARA&arly 4QRAMEHsone);  COP
(cyclgmn%sphamide vincristine, and prednisone); CAP-BOP (cyclophosphamide,
doxorubicin, procarbazine, bleomycin, vincristine, and prednisone); m-BACOD
(methotrexate, bleomyein, doxorubicin, cyclophosphamide, vincristine,
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
vincristine); MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine,
prednisone, bleomycin, and leucovorin); MOPP (mechloethamine, vincristine,
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)
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 (eto;ﬁoside, 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
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Figure 24 is a graph which shows the effect of CMC-544, rituximab

(RituxanT"), and CMA-676 on the survival of SCID mice with disseminated

late RAMOS B lymphoma. Figure 25 is a graph which shows the effect of
CMC-544, rituximab 15(RituxanT"), 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, rituxirnab (RituxanTm), and CMA-676
orfatrssitEvaViobST®. mredwildwaddfindRid Rie RO S Iyhitfordgses  of

?@@%ﬁﬁ;#@ﬁ@&aeh&g}gh mﬁwsdh@_),efleﬁt gb@ﬂmﬁﬁ%yuumwamide, and
ituxan 1. m), - n the suryiva . ;

AR e AN oS, by BISEine, sredrisone, and
shousheranCHORBadawipritcemertde. WrkosnbidiknaGErtiRimRipdnisone, and
(Rﬁ%ﬂ{%h@, @ERP-Norydegakiprdiirempodiicigpiscalbizagrapt bleomycin),

which shows the antjtumar activity of CMC-544 and CHOP on .

NG RTTE y TR DET AP B R M R Pl osphamide, - and
INMEMIdTE)30The conjugates of the present invention comprise a '
cytotoxicfrygAerivatized siboaifirier thatintoarsiarnurersiiveeer ddpvative/anti-

that reacts with a proteinaceous carrier to farm. a ﬁtot(&xic dru
|

2R ARG RAUAIRR 15 AT DS o b 4R Sion of one_ or more

c%lﬁ/,%rgségnjugates of
thepnesentidny eftigiotositpgsota 2y oo tadpatmontirraigth a

In another preferred embodiment, the therapeutically effective dose of the
monomeric calicheamicin derivative/anti-CD22 antibody conjugate is administered
subsequent to the administration of one or more combinations of cytotoxic agents as
part of a treatment regimen.

In yet another preferred embodiment, the therapeutically effective dose of the
monomeric calicheamicin derivative/anti-CD22 antibody conjugate 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 part of a treatment regimen.

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.
BRIEF DESCRIPTION OF THE DRAWINGS

" Figure 1 shows the amino acid sequence of the CDRs of mouse monocional
antibody 5/44 (SEQ ID NOS:1 to 6).
Figure 2 shows the'DNA and protein sequence of the light chain variable (Vy,
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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linker that includes any reactive group which reacts with an antibody used

as a proteinaceous carrier to form a cytotoxic drug derivative-antibody

conjugate. Specifically, the antibody reacts against a cell surface antigen

on B-cell malignancies. Described below is an improved process for

making and purifying 5 such conjugates. The use of particular cosolvents,

additives, and specific reaction conditions together with the separation _

process Fipuitsdrstiowsotimcaiatest anemopvalieldhe @xso sralteiiieaid reactive

anfiiody, eapigpte with a significant reduction in the LCF. The monomeric

form as opposed to the regated form has signifi : ' u Qi

and minEAFe R EOE SRS A el Tk e e e PP is

inttie hiiizatioyermkinantissaptetaking ek Saauefsrapdeticalyines indicate

B N ARRICES JoTha saierslataeings - o
ighly conjugated fraction (I- L e e :

a 6?3‘1‘3’6%&’&‘&”*\/@%%?8&)%%% %?}:B]y%)ero é‘i‘rﬁgcﬁl{{é AREAHGEIR, "? bold

catsirisdangetng @oestoounciodBE &Sk driet @k cting Bents famework residues,

ho&&q%s?growth factors, antibodies, antibody fragments, antibody

m

ics, and their genetically or enzymaticall ineered.counte i .
Pereina BN A SIS SRR 0% BE A e IR AS IO Dp is tre
Prapeky ofeancdirie nisistabiiyree/oms reewiige. avlertinatl teearinsditrjefifjerences
B et Pelare donor residues
[ ized. EX | [ j g
VI PAYE BRI EIRNED 6 (@A G L D SO g, TAATCIZod, bold efters
ingacperated ferbinT) Bsafttigely aPcebkiteipyarficlenor iR@aweHe Bridigs Crafts
inyention are-antbadies, ApckaRtiAsk rRRIGEs 25A number of

non-immunoglobulin protein scaffolds hav R&e‘q used for generating

antibody Fi#ies (FRPWHINed R SIRERIYPES With the specificity of an
antibody (RtifefubtiontdheNoaweOveoieuTdRR Falexample, a "minibody”
zca(;folld,_ W,Btﬁ% § éﬂ@&%%@ 3?%8 L 'HéBhQQ l@@ul;:}g B?Idxer@rﬁltb@tﬂi Bllesigoets.

y deleting three beta strands from aV n varjable ,
monoclofaPHiRibB G P %ﬁP&ﬂB“&ﬁ?Og‘?S%fﬁfaﬁﬁ‘é% eC('%Ié‘gi%{Lr‘?a:g,é %3258 mbles.
This proteiiyinefidelsctis tosidlaemishnarnftiterseeriate nasdpi kv 2. 1 (544gH1).
hypgfva”%@Gr@%@f%hwg%émégg@%%whmf hagmbm OR2.1(5449L1).
products selected for antigen hinding, but thus far,the framewq
to have s6ifEFNHLE ﬁﬁﬂ%%gﬂﬁlﬂ@gaa'é% O§%8ﬁ§%}%%%?ﬁg}§%é}%§8 HAE Grafts.
frameworkigses 14 islisgeaplovpisicseowamictarpatiimnansmabepeshdagrescently
inhibits mammaliam 2lphassi)iagerArad aadesidue, six-strand

i
beta-sheet sandwich held together by two disulfide.bonds, (M I f
and HoosSENRER 81819780 MU0 SH) b AT ke feg, Tucrescenty

25 loopBelaudt Mo wdats/ahbntivodyfahe seaftrrpyaignésbeen examined for

Srandomization RAERHAL the FAIDRVPEEIRBRAYELRRAEHEt@Grafied heavy and

frameworks and have been used to display randomized residues on alpha

helight siffAes (Nord et al., Nat. Biotechnol. 15:772, 1997; Nord et al.,

Protein EMy #6017 1995) |copsrbetioe erpedpirtatisiicesfin aiiptaatisiy-NAc-gamma
buréglle%émigﬂ%ﬁﬁgwg@églé%. Natl. Acad. Sci. USA 92:6552, 1995), and

loops constrained

. ulfide bridges, such as those of I
30 protease iRGWiorS(NFakISRPBL Y IBiICERERILES §é%§4%? é@&%ﬂg on growth of

MagidandeBate|Bigapesnislry 35:8058, 1996; Rottgen and Collins, Gene
164,243, 9593\"4@“%;?‘ r?}g?ﬂg BiRlcCRRBLL 1012759 P9 CEMMeRIge B-cell

. igu . oL
of antibody gariers t e used In the present invention include 15
molyoubaBIasinsiay/\«ieeer HhisEds, iR aHFed antibodies,
human antibodies and biologically active fragments thereof. Preferably,
such antibodies are directed against cell surface antigens expressed on
target cells and/or tissues in proliferative di®orders such as cancer.
Examples of specific antibodies directed against cell surface antigens on
target cells include without limitation, antibodies against CD22 antigen 20
which is over-expressed on most B-cell ymphomas; G5/44, a humanized
form 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—-CD22 miirine antihody (cea |1 K Patent Nlo B 772 ON1): an



Exemplified herein for use as a carrier in the present invention is a
CDR-grafted humanized antibody molecule directed against cell surface
antigen CD22, designated G5144. This antibody is a humanized form of a
murine anti-CD22 monoclonal antibody that is directed against the cell
surface antigen CO22, which is 5 prevalent on certain human lymphomas.
The term "a CDR-grafted antibody molecule" as used herein refers to an

 antibodyfigohecafeivharaphHbine AAmas gttt Siinsta aase with the
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16

20

MeffaceTElemanily sietsiningtregims-EaBRepjngitidngriteesiredha growth
modified CDR (hereinafter CDR) from a donor antibody (e.g., a murine

moHdCI B'ody) grafted into a heavy and/or light chain variable

region 1®’anrae?Wdﬂ<a)ﬁm%&@iﬂ&hﬁ\ﬁ‘ﬁ&ayr(g‘.ﬁmabn(ﬁﬁ%aﬁmﬁbt&%?}fd large RL
PT%ﬁQMaﬁé‘%U&&;@ﬁeQ@@ﬂd:Mhﬁf&h@ﬁta variablle domain

comprising human acceptor framework region AS af

the dono '@%ﬁggelfeﬁ&?%ha\@'\(fg SROW@\/&]egnestfki%%% @%’r%&g)rgﬁgg?%ny) on the
apptojriatefadaftoMenidble region framework sequence may be used

having rqggﬂqeto%geigllaésm qﬁ,ﬂi@qd@n@w&m@tim}ttffrem&Mﬂblﬁzthe rituximab
CDRs are_derived, including mouyse, primate rame ;
re@?ﬁ%?@@n@“@s%ﬁﬁ\]%%a eev%/gr 'géﬁvﬁi%qéyr%igﬁs@@irﬁ%% minated early
Presénd B Biytigrhaneak OL, NEWM, REI, EU, TUR, TEI, LAY and POM
(Kabat e%%eog&f ié’@&g}ﬁ&i I ahsierent lsgaor334 ChBO4Y4Faituximab
example, KOL and NEWM can qﬁ?used forlth 5 %ﬁ\génwﬁhEh%%g&%ated late
usEtesPIEFREIEMARPER, Bt LRVYERY Porircan beused for bot
th@ hRES Bhginpduodhthe light chain. In a CDR-grafted antibody of the
ﬁres_ent |h@(§ur}réo%5:1 is péif@g@fl tQHISE @i,]m agf@p&ﬁwgbodwoan rituximab
aving chains which are homologous to the c the dongr
THEBAEEPISh 1R B TR T i SO oo e ) R EAtlateo tate
frarathe saBngnestidyody and may, if desired, comprise composite chains
25having}4r%‘m§w%gi;;§egfjor?§agﬁrimcil:ﬂomlﬁéerm cdraiBs. of OMeR54a A rituximab
CDR-gratfted antibody of t resent invention, t mework regi .
ne@tgﬁfﬁg\}e %%c(r\lg"ﬁfg?s pr?fésg'éeqﬁgr%\éaésofhggé%gf '%ea%}!{éép%b%é%mated late
anrbogp SFB Ivmgtaooa, unusual residues may be changed to more
frequentlx:%%grr'@g qgsig?%ggr thatRceapiy ahainsglfass of tEMC-544, rituximab
I
It

Alternatively, selected re es in the 30.accept ework.reqi
be@%ﬁ@%ﬁago%gt 9%‘9% eosnpgﬁ% ) %gargg?d%g Olr}rl]11 : gttl{}eggia%gémted late

poRIAMOS Biyciphomentibody or to a residue that is a conservative
substitutiqi oithg f§§i§k€ﬁ§mﬁm§m®§m%mﬂiﬁ&iacthawmmmc&;zx with and

antibody. Such changes should t tg the minimum necessary to
re RUhEIEATRRD B%Héaﬂo#o ”lghlﬁg&yﬂxg K osc{gmgr%ng%écting residues

25 in the accEplarfronanrgrapiorisoviibnwsal ettty adnbedicdde-544 and

30 removed iNMer§erikgRieredbamicsh

for@_i@)’gg;{' ﬁﬁm&ﬁmé&% SARR67, which is incorporated herein in

its entirety. Donor residues are residues from the donor antibody,

I.e., the antibody from 5which the CDRs were originally derived. The
antioryl DEh e eGSR M THOBMIBA HayNdGaIiS®a heavy chain wherein the
variable domain comprises as CDR-H2 (as defined by Kabat et al.,

(supra)) an H2' in which a potential ﬁ%&g}es Iag}ogr?ﬁ%% g}g%rce 8e oé(rr}]aisg@r%egerivaﬁze q
10AVigr aatively taseidditioentiyy trenativitoguypf it nerste nitinveprodiingegpus carrier
comprise 8 heavy ehain whereinfhe varable-domainePRIMISERES Specifically, the
CoR B S AR e |

Ine at et al., (supra)) an H2" in which a lﬁg}ﬂsatized with a

reshomiLBPiasoSitioh BIESPRiSVERO P SRINRTSFnRIPIEATRIG Y Ut

exposed position within CDR-H2, and is considered to have the potential
to react with conjugation agents resulting in a 15reduction of antigen
binding affinity, is substituted with an alterfitive amino acid.

Additionally, the antibody of the present invention may comprise a heavy
chain wherein the variable domain comprises as CDR-H2 (as defined by
Kabat et al., (supra)) an 1-12" in which both the potential glycosylation site
sequence and the lysine residue at position 60, are substituted with
alternative amino acids. 20 The antibody of the present invention may

comprise: a complete antibody having full length heavy and light chains; a
hinlaaicallyy activie fracoment therenf cirirch aec a Eabh modified Eabh Eah’
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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. The constant region domains

of the antibody of the present invention, if present, may be selected

having regard to the proposed function of the antibody, and in particular

the effector functions which may or may not be required. For example, the
clinkeanthagiosiusemaing rAastise BIRHRNYHISY geRd§evily@bARRPdy used as a
dopaRls: dBcRPatisiar huan lgCayesstant degipnidavatiesamtiyob conjugate.
used, especially of the.lgG1 and |laG3 isotypes when ib i _
in%??&éfli%ﬁ}”thg?gpgtﬁg%l%esr%%%}ganégé%‘gif ect(g%ﬁ fu%%%gtr% agrgyrgé%nuir%%l. ? (?en
Abtestigrisaties g G2eantbR§CEIRvD NP BEGS BROsP A G BRtRS &gid Purifying
,mé’dcge%g]ﬁj' x éoﬁ%g%et%ﬁ%mﬁagpe&gmd' f\,:c\/h@ﬁitt?&aaﬁboﬁbeﬁic reaction
intended for therapeutic, purposes and.antibody effector. functigns
16&%&5%0?‘@&%&“ {k%e 3%?%@%9%%%%%5&% ullrtﬁ/elr'?ti% hgéﬁg%gn Of_ @
bindingradfiicityy tftexite detbstadvative/ prafisasylwonikgaiewih-9 pignfisant reduction

prefarallyat least Hofexiddit Mrand BestRigieratlyaghleaated. fork® Hadbignificant

In one embodiment, the present invention relates to immupotoxin . .
CORRIBRRAI ol ANAHBATTAP WAL HleSb S PEAILE Nairg b agpesaton
vaidsols onartibodijinaimicsof ntaeprafiéhedy e atadition snetarial alftsf thpsapeutically
antinody of th i iamgrendireciedragninshicddng amd displaore high
i%}g?g\ﬁgﬁdggﬂir&ﬂ%@%%%zrgﬁgg‘gﬁ@aﬁagnggcﬁn be obtai%éﬂd gby a number of o
affRRiM e EAGHCREIGEMs including mutating the CDRs (Yang at at, J.

Mol. Biol., 254, 392-403, 1995), chain shuffling (Marks at al., 20

Bi?”?%t'ﬁ If%q;ys 10, 779-783, 1992), use of mutator strains of E. colt (Low

etal., J. Mol. Biol., 250, 359-368, 19?6), Pl}%shufflin (F?atte?lo%t azla'recurl-réferabl
Opin. Biol&&hricA8re/oisHg 13895 8gdWs ISPt hompaon at aL, & y
MkoBitlacabbis 772884806 tinyd agxnial PORYdFdnaericarar/ReEggting3egents are

28@6%%né§,9§)3vﬁﬂ¥a%w§,%th§bﬁi5§||é%%ﬁﬂ§%ﬁ[@%ma§ﬁ%fﬁﬁcs, and their
expression of the DNA 25 s

] quences encoding the carrier includi
o ERIBRIN b (TR B OO DS B I STEA gl B Gt referred to
otherguiighiabsysgmpmaycariastd, Theasstotiaxpierssiy b HMeRIds its ability
fragmenisrenas iR /nshFafddr Baabests. aapasrrOktly intesired cells and
fragmentS and single chain fT\nti od%frarﬁmesntgf @Jﬁé%@ﬁl?’asri@%g)&gﬁme in the
BV, BRISHDSRRYRNYY IR, Hos cgllfaexpressmn systems may be
uspkéensthyertiucticndifdasssr iarklsdyateriidm$ 66 pRdevdieh stjpcorporated

malegules, Syitaklig-mampadian 89St selkrdndpdese HO thay pleauntyrashtion are
cells, insect cellsﬁ%)l/bridoma_cells, NSO, VERO or PER 06 cells. Suitable

expRibSRRSHRLANRISY MENTSe transgenic animals and plants. |

25 THERAPBUMUG Be® E T8n-imrteogie kaeuttotaje nssafinidp| e ukeet used for

thE‘PBB%?S{Mé“XﬁﬂﬁE{Hl& %ﬁn%@i@siﬁiﬁw@éhﬁgéﬁmtgjp%;sﬂgrx% tieupecificity of an
polymerization, alkylating agent and disrupt , and agent
IO NP of L A Elles pPARIS 2 oy Saffod

proteiotkisasiess@hwimésrampoieivi Richrmpsdecensirsiopgbideigtingdhree beta
g‘Cé%%?gg%%é‘ﬂéﬁwi%gwJQ?%IS@%@%@H%,a\/mﬂgﬁr&adauﬁwupimmomano
oxoru

bicin, acinomycin, authramycin, azaserines,
30 blethriirls Mam SRR i ol LRSS SRS e agEafp i can be

calighepmoiginssespecanisnsaaadenagemsifivids. Peleonrtiaietbrrn randomized
dru%?dj‘é?o%o&%%@%@ﬁ%’?%%é@@h &frﬁiﬁﬁ'%,emmfs%m%m%@&k appears to
u

trisulfide antitumor antibiotics. Examples of calicheamicins suitahle for USe <ed to
i eV BreeERTEHTLRH b SEIBSE TP LRARTBRISTRE A PARb R YorK use
4,671,958; U.S. Patent No. 4,970,198, U.S. Patent No. 5,053,394, U.S.

Patent No. 5,037,651; and U.S. Patent No. 5,079,233, which are

incorporated herein in their entirety. Preféffed calicheamicins are the
gamrna-calicheamicin derivatives or the N-acetyl gamma-calicheamicin
15derivatives. Ill. CYTOTOXIC DRUG DERIVATIVE/CARRIER

CONJUGATES The conjugates of the present invention have the

formula Pr(-X-VV)", wherein: 20Pr is a proteinaceous carrier,
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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
25calicheamicin constitutes 4 - 10% of the conjugate by weight; and
(-X-VV)n, is a cytotoxic drug Preferably, X has the formula (CO - Alkl - Spl
LAr Sp2 - Alk2 - C(Z1 Sp) w grei
RBP4, & ST Qe o L a e o earmalen, aphe:
Sphydeadsonnt] 1S Ok, r@@wsxwﬁ@@ bﬁtﬁ?sheﬂ(éq@%‘ﬂ*zw tgpether by two
égﬁmae(@aa?ﬁ ﬁ(%@éﬁﬂb%am @flﬁfégsa[ﬁ ingemeidenty:adyand5)NRhis scaffold
Wi teprowsot twe Oten tIe t

n‘ﬂ?é‘f%e@aﬂﬁ%doé’ﬁ’a is'9, 5 g 3§ “%r’%’o dfhen oIe %@ t%n%l eXifBiefnined for
suimstamted_tmrmmmetlaWo, or th_ree groups of (C1- 05) alkyl, (C1- 04) alkoxy,
(g(lcﬁ;))dgsgogs%{m rb&(‘ggli%%éﬂt{?@sﬁe%?gFﬁam@@iﬂld'%nd(@d@)ﬁ&@%d to display
- 1 NEIR' w

@Qﬁﬂgﬁzﬁfiaf W%ﬂp q?ﬁ‘.]\‘ §bJS. rpaé;%s O'ﬁdzlsza taé?mlt%t oF {Qc;%%l 15772,
51997; Roid et g iRrbiethdingn BraBthEePEE 1008% W%ﬁtﬁ}hﬁli}eﬂ%n@%a helix

by, 2a%.0 r((ngo SrAUBSAftzO P dC Inath) ﬂu,‘éa()’s@lt%& thicadlsoxyl JuEpaRR loops
nitro, (01-03) dialky lamino, or (C1-C3 trlalk ammo tlﬁm -PC,where PC is

aﬁ?ﬁé’i’ﬁiﬁ%@uﬂﬁaﬂgﬁlg{ﬁﬁﬁp@ $05H PSfing'a De small protsgss’ ihibitors
1(Mﬂ@rahd4@fﬁnmmﬂwa3@&®ﬁﬁtlﬂ@% Wienkisime, eive), oPRe—iTbU35:8058,

éé@é L O EARaleny (L5 idiealkary Aalogemidlithem. 270:12250,
RI, -CONHR', -0(CH2)NCOOR', -S(CH2)"COOR'", -0(CH2)CONFIR',

oﬂ9§@3HZ)CONFIK wherein n and R' are as hereinbefore defined or a
1,2-, 1,3Exbrplds f, dniopdy Tarti®'s, R Bayhe -y Tthaprassidarrntipn include

m%fﬁﬁi%ggg%gﬁﬁl%%ngmghf%ﬁﬂéal@ﬁi Wﬂ&gﬁﬂ?@é@ﬁf@%ﬂ%ﬁ@ﬂﬁntlbom%
ups o 1-04

tkﬁBQll&B&&?gfﬁ:ﬂB’gé’ﬁt'YﬁtrEa %}ﬁhﬁé& 1{&% iéb%‘g\fbodles )are directed
-S(@Ei2)eDaRq @ aﬁ(@m)azmnqw wnefmeh catig ché(pé HigsHesi proliferative

2?%;\62%%‘%% t% %\éﬁ&Fh EhhRNAbIS phanothiszdarsSbaa Rrahany surface
antigens on target cells include without limitation, antibodies against CD22 antigen
which is over-expressed on most B-cell lymphomas; G5/44, a humanized form 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.
5,773,001); an antibody against the PEM antigen found on many tumors of epithelial
origin desighated mP67.6 (see 1.D. Bernsftein 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 hu38193, (see U:S. Patent No 6,310,185 B1). In addition, there are several

commercially available antibodies such as rituximab (Rituxanm) and trastuzumab

(Herceptin™), which may also be used as carriersitargeting agents. Rituximab
(Rituxan™) is a chimeric anti-CD20 antibody used to treat various B-cell lymphomas
and trastuzumab (Herceptin™) is a humanized anti-Her2 antibody used to treat breast

cancer.

-22-



Sp2is a bond, -S-, or -0-, with the proviso that when Alk2 is a bond, 8p2
is a 25bond; Z1 is H, (01-05) alkyl, or phenyl optionally substituted with
one, two, or three groups of (C-C) alkyl, (01-05) alkoxy, (01-04) thioalkoxy,
halogen, nitro, -COOR’, -ONHR’, -0(CH2)0000R’, -S(CH2)nCOOR',
-0(CH2)nCONFIR, or -S(CH2)nCONHR' wherein n and R' are as defined

above; Sp is a straight or branched-chain divalent or trivalent CDR
(C1-C1e5xavipilicdivarein &risglet argraiaiciRibanprRsaiaN RO E? i

triy; éﬁéﬂh%gﬁkeumwd&@rmwm@ymw eRghicat, derhm,mtacetmalgmt cD22,
or het aryl (C c t e C
o A 5 ST, SUypiats st gy i coz2
umsratucwmi alidihadvibay WW@W%@%@&FW@ prrEHIRRPARNOERISHRAS, Which is
5 Nd?é%i%hlé/m)brﬁ%!hamafﬂdmah WW@WW&n UxaDIYgmfténidinipody molecule”
quinolyl, isoquinolyl, N-met | Y IR
R N T
by:bonens(CdR@SYmimitplacompldmpaiafity -OEPEIGIRE K5aiv, (GRBRencluding, if
(0d:GR)2lkVliigsueusRam AR RS Qo NHINGS- arfitld8iC@MNEa murine

CSNH-, or = re erabl AlKlis a d
u%?ﬁﬁ&ﬁ@@'(@fg\}&?&}(y%ﬁgeéﬁ O Iseg\go c}?é?q%?ﬁ‘ cWam variable region
10 -NHE&@wook -DRiwhesefidR’ agwﬁér@me@rb%ﬁﬁ@fmﬁykhé’ﬁw such a
th%ﬁj@@ﬁf&f%lﬂ' isbbapHaSal ambrgomaiis dompisiy duhdnpiteaplentamework

t b tt ted with th Iyl
(UG G5 00 PR S AR 2 TLBOR CORR

-0(CH2)"Cher' IhS(CHB)?n(a@ograﬁgmwz)C@mcmnaé? Smﬁdﬁmﬁ region
W IR uéﬁééﬂ%law%@tl@‘é\ﬂer@efﬂgede@arert@ tha, 2tadsBypa , 4f the donor

1,5-,1,6-,1,7-,1,8-, 2,3, or27 naphthylide ti
15 suptikataiemh Whght ﬁ? @& XIS ATL ro(flj }écgy i%ge g@%ﬁ PHFHQ{e and human
alkm:ye@mcéglunsall&wnh&@gén&lﬂgﬁﬁ E);mwo%@ o @Té;g:p;: tm ttht,?
COMNHREID at ef a
z1ﬁ%%ﬁ(%%§'ﬁﬁ@%mm%@ éﬁﬁ ch% & 31‘% NG VG LhAMEROL and
gr&69s Bf (9LYBY & ﬁ' O(54?61 % ik x halogen, nitro, EU.
-CRERY e@i\uamswcgﬁaw@@(mha@(@ﬁh)‘»@d@weéc‘@ﬁ?%@ Binghan and
20 OF (REAHR) %R b@ék@d&eﬂb%ﬂ?taéaqwham betithenghSghaind Q

are as immediatel oV t. 7
mcorporalc%(? I'%‘?&yrgfﬁ aﬁ%?yydos IT!OS S g(t%grst g{gcg]ar?tk?sg%rseeferﬁ? I’EO use as
nuﬁem@mmdeanmnmsopam@wmlyma&m@s afsdRINeEMS IR S fERINS of the

Prepasdiiamdpe salicheamisinealhesr lighersnaresaspacialycassialimeed to be

those cases where better actjvity is ohtained Ifﬁ\g% or

beﬁﬁ@é?fjtﬁé‘)m&aeaﬁar?ﬁee}mb 5 AYaroly aﬁ'at')\!l\ggﬁﬁ%fe %ermkers %Oﬁg%ots\}&g chains
25 funmmf@mewsﬂoae@m@ﬁ@@%ﬁ%ﬁlﬂﬁ@fa@&*ﬂﬁi&?l|c acid that is

utilized toggactwith &@F@@Fﬂﬁéﬂaﬁu@ewwm@@k@g@mmmprdperlfyamework

activated, can form an amld kage with a free amin f the ot ibod
e B o?““}s‘f%e%’ o sty

anﬂﬁdeﬂanmerMQahawm}@eammr I echateRliniet rriey &ﬂyently OCCU"”nQ
Co”éré]SH%ét I8 ReRarRRBYbt S RHBIN @as%%ﬁ'@@@yqﬁ?lt@ﬂ%ﬁﬂ%@n%w&tw reditiues in the

react with the appropriately modifi dthe tlc t The
30 grfseRin HRRWAK ?Wﬂ?ama%%? gpd ? rCr%ra %{'é{ to the residue

linkaged Ehtﬁéle&mmshmrmybamenatlammgdpprécpe@s@smglat is a conservatwe
therapautic 3 cf NLiromLihg,e9piHeRLe Alerindng iR e Qﬁ@@bﬁ&”&nﬁ%dy Such

moSt preferre nctlonal linker for use in the present inven |n|t ft e donor
ace?dyﬁm@ﬁ@mu%%@tée|H“?A(8§UT‘)“"\'R/HE‘F?F§§{M§°|ﬁeﬁoﬁ%f f¥a pr

wherein the conjugate consists of 13-calicheamicin, y-calicheamicin or

N-acetyl ycalicheamicin functionalized by reacting with

3-mercapto-3-methyl butanoyl hydrazide; 4fe AcBut linker, and a human

or humanized IgG antibody targeting 10carrier. V. MONOMERIC
CONJUGATION
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The natural hydrophobic nature of many cytotoxic drugs including the
calicheamicins creates difficulties in the preparation of monomeric drug
conjugates with 15 good drug loadings and reasonable yields which are
necessary for therapeutic applications. The increased hydrophobicity of
the linkage provided by linkers, such as the AcBut linker, disclosed in U.S.

Patent No. 5,773,001, as well as the.increased covalent di . .
PPt (o ETIGESbETRE LR TEVAURS LiH VA il fegons which
thisepradtentc PeAtgrepstisreef tytbtixRCH Ry Blsrinn N affRraddPiigatenicn is

with hi g{eg; g 9R%iNESHRRES due to the hydrophobic nature of the
drugs. The drug loading often has ta be | rguited to obtain reasgn%péeanﬁbody from

quantitieR SN ERBIHER IR SERIEHIR E{Sﬁ\é 16,8005 ARROOAYL S the
comjugates ODESvRatendiNgly5j8@Tedo6, it is often difficult to make
ConjuQat‘?;énaHﬁsgﬁééty@l%"\fjmslé%?fﬁ%llm%gﬁd(?rcﬁ}ﬁbﬂﬁélgiﬁ@éwi@ﬁéﬁﬁnﬁherein

using the reaction conditions disclosed in U.S. Patent Nqg. 5,053,394
dd&d@i&@@ﬁ?@éﬁ@@&%&ﬁﬁ%gg%ﬂi@%c%s?fwﬁéﬁ)é’ R o Sypra)) an
thgearsANRAL iNgbestnjghebeylatectiie. datsods WaschegowTsivaigiieerder to
dru Ioadirﬁges/gfjﬁrlg IIhRMLAGEERg AR ERggHInherent loss of material
TR AR

€ nee Improvements to reduc%e %9gr gation are ¢ es"%ibng% n may
in U.S. PAtemativaly3or saptiianaliun dhs 74%888Y WHicharR i d

Incorporate
hesginpisthairratisebhdlisolnsrdrirtihoseripblesmainpotentisesots CDR-H2 (as
carriers including,, but not |imj 6N SUALASIMENRBi@le is at position 60.
hﬁﬁﬁﬂ?éggya% rlbc%td?gsalhé# g)éégﬁs%}a ??tjrgg the c t§otloxic thler§ %J%&p:; o di
ag'éinits!%ﬂtﬂﬂ%!@é?:éﬁ(ﬁﬁibl‘é,'H%%%ﬁ@tﬁ’éofiﬁ?g ‘ﬁ?ﬁwgﬂi%@'gnl Odieg anc s
disglesagriieisimate thesepaithisidhease witla nonupatistiots resulting in a
protein-compatible, byt PR, Containing (hArapyieaavs ahascacid.
co'é.etﬁ%trlﬁnanda G%Qaér'? g&ﬁ‘t‘?\%%%ljﬁnﬂp?&%% at least gne C6-Ci6 cérbox lic °

acid was Aeiipne!ertBrampiRBHL QL MEnBIRRT NSMIGE EY GaMVARGe? NovY
degivativedeasiietheonitgaiesomithirmighe thesgas SRgHAdks atedinret RydSelpt ot al.,
Sngﬁ;%eﬁfgia‘é” Igg’w?tg %(f%“%ﬁ%@%o%ﬁfsﬁﬁﬁo%%@&%%ﬂ@%@@l‘%@ and the

12 acids, and the most preferred acid wa§ octanoic acid

(supstinesresighiiataragion ROt PRI RIFG LB AINEG S0

20 Conjugatefma@aream ol thgdpeegantcitivimtide (08 cestrliser dibNplete antibody

comparahly activat - e (RBShOMh £ h
RS ATe dinr s e R e o
butferadrab. gorsitRAUERR iRARo L aIE Qg0 I8RE G MO ait =Y

freg anaines oF Bueieophiesinier athier aptesdyt comjugatioglcacheiptdiyién which the
buggr%/gggé)hﬁﬁrﬁacﬁ%n%éﬂ%ig%@nﬁ‘%’%Q‘f@ﬂﬁ(em?yuasﬁéﬂti@ge linker. Similarly, the

no , protein-compatible, buffered solution cq n

taipi . .
25 t pheasiaorist SREECBRE ST LLFRTBRY HpANGLE body domains

30

MoREMRHEERESheamicin derivative/carrier conjugates with higher drug
loading/yiﬂg?lgr?{fgoge%?qﬁgdpﬁg%ﬁg‘wﬂ@hﬁon B aRVURLI0EE0SOINEMtied Fab

needed to fofm a moriomeric conjugate varies somewhat from grotein to to all
prategreand wharbls deaenerifisainndsdbe aRUHARSYPERIPITIAE T HRAS(HS o allow
ungyierr¥PRIHRAERTCS. dMeMsorunirofpddisivernlecaksioytie éiftamiviely end of its

form a monomeric conjugate, also,varies, from.anti ti . Thi .
amAcA-Sha alérce)a el fe‘%rrr%inaéjgé%dﬁal fOmLanIedy iR patiRedKiciithge region

y one of ordinary skill in the art
witicontainioge e ETiverRaisine Feektep Renbiolb N 97octs Ok fgporter molecule
5,7%%@@@,@@@1’{@)3 of propylene glycol in amounts 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 Ce-Cla
carboxylic acid or its salt, preferably caprylic acid or its salt, in amounts
ranging from 20 mM to 100 25 mM, prefe_réazply from 40 mM to 90 mM,, and
most preferably about 60 mM to 90 mhil 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 30organic cosolvent was used to transfer the drug into

the conjugation mixture. Alternatively, in those patents, the
concentratinn of the DA-C12 carhovvlie acid ar ite ealt eorild he inecreacad
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10 introduction of this treatment for acute myeloid leukemia (AML), it has

been learned through the use of ion-exchange chromatography that the
calicheamicin is not distributed on the antibody in a uniform manner. Most

of the calicheamicin is on approximately half of the antibody, while the

other half exists in a LCF that contains only small amounts of

calicheamicin. Consequently, there is itical i g&#t {MPLo 1 i ;
methodﬁSr %%ﬁ] a&atl%}g ‘89&51%5}%%% géqsﬂl}gchg’glﬁs\gca |c%g%c¥n%%§éa%%r§;ozng

wphecteThinieni ke Sriestad IRVETHIRIRGHIGR AR RABRY NSty REANGRIYH
drigdRReinetHitare signiisandis MAre edbyietdmagheot tijugateqtodiartexample,

A specific example is that of the G5/44-NAct -calc iGl. i

A RSO RRCR AR AL B AU, i e By PUthains. 1n
s.bm«nuiarﬂgmere@@mcméaréda@‘t%hWérﬁ@drﬁ%f‘ﬁ?@%@?%@}/y@%tw lgG1
t%ﬁé%@é@ﬁﬁ&gﬂ%s%ﬂféfm?mﬂﬁmfmlgwoﬁoemamﬁammmmnﬁbody
options T10r reauction o evels 0 e Cco I

e L 5B S T T 2y e o
CyfOlioxiRi 1 rAustaErbenajfértod Weteh talmbrreato livoalTTrerdynsian when the
g%@ﬁ%‘?r}yg nelHded genelicps Ry sispbaraddicelimmetihermatiiquyctibas are not

onatographic separation techniques, or the modification of the
réBaHBRLRIERALRS. Reaction of the G5/44 antibody with .
NAc-ganmtmascdibicdgahitie PraenisBenSonuzsethinaiagafitiphof at least 5x10
cepd '%%S&(QMQQQP 106858 1 ORfitio prefaauliedtinaasrodtmigith M, and most
S|m’|lgr p yS|c¥aI properties (drug loading, LCF, and aggregation) as 30
crg{eszBly Hb\iﬁ‘r@}e&%@hidﬂ'level (50-60%) of LCF present after _
conjugatiarohesmissdimentitesiasntOpimidnaataion oltamivrrioireonjugates
determined Srorah siglislicplexpermesiaidesian rantivedglagyimhighantibody
key reaction variables such as tem eratug—:, §£{ call%tg)e%ml&ln derlr\é%g}{gmv ention
inpimighd 'AciRiGEEsARMRAdRE e AV by @ Hanydis r RS :
experimesisl deaiosistRz ahdvisisyidanteisdrasiiviantpagfigde Such variants can

C%@S&%ﬂ%ﬁ‘o@%@hﬁ%@?’% stnificariaiastspordesievel afitoeianting the CDRs
conjugated fraction LCF and ag—ﬁg_e%guf?jl%%n%%% w@hllei %e%%ﬁ}érw% ot al.
piéYexisr€ll emate™Mitiubiessmradd |ona’exper?r‘nen S, itwas afso '
SIBIBIT doahting B doNGEIEdRNEBRprossPEaHEqRAtBBE Y aRd skt al. J.
(e el essycigaiadyoHgssrrinRQiaNed comeaer 4o, Qliehegmiditotcohnol.
lnput and additive concentration) | ontro Ing n ega €
InraRE A A PER B Pé&ﬁ?ﬁ%‘ =) |%ﬁé§nﬁlgng3§ﬁ%%%e%ﬂﬁ§ﬁ 38, 1996)
wasineseasERCFO(G13%0e0 8159 WatweraBfivedr28a.ai#dRnt of antibody in

the reactign, The.ardide wasebanageilienmagtasaisariarosddisisaloathe DNA

a concentration of 200 MM (CMA-676 pracess) to decangjc acid or | . :
at%?@HﬁB%?ﬁreﬁ%‘?%f‘%?%em A fe ‘é‘&% é)bn ion %r%g%e't?gn %ro@ge(?ce?%éggﬂﬁvemlon"

at Blighitiab ey ateahipiaferaalra (@B yHAE HR BSe8T3) PN ORESHNN Part, for
Co&gijg A RABIRY fBeaerRAnaas 46 tuershthe (kP feabelemtsl@nd especially
percent while increasing caljcheamj ingo in e%c[]Sd i%p%&%ﬁ%%ersrﬁg%r%gam Evs.
to BY RS ?’?80%%‘%&‘?8130%”&%8 YE process condition's.

compaigoticofdite remntmolrainddsiithelhesaVEsBT6 avgtenwcmay be used for

Proce Hions, j 0T TABBIdte CAANPBARISOBEMEs.  Suitable
Tk%ogﬁﬁg%;dgﬁﬁ%%%%%%g‘gggg% Coﬁoﬁl%N ¥ e

CONDIMIRSIRESHTSENR 676 PRIEEES EONDITIONSEE LY om
PROGEESSCONINTI OGNS ERIiCHeasticin Byjtable expression systems also include

trahsgenic animals and plants.
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Additive Identity and Concentration Temperature 3.0% (w/w powder
weight basis) Octanoic acid/Sodium octanoic; 200 mM 26C 8.5% (wWAv)
Decanoic acid/Sodium decanoate; 37.5 mM 31-35C PH Calicheamicin
Loading (percent by weight; by UV assay) Low Conjugated Fraction (LCF)
(before purification) Aggregation (before purification) Aggregation (after

purification) 7.8 2.4-3.5 45-65 HPLC Area % -5% . 2%
{l. THERAPEUTIC AGENTS _

The therapeutic agents suitable for use in the present invention are cytotoxic
drugs that inhibit or disrupt tubulin polymerization, alkylating agents that bind to and
disrupt DNA, and agents which inhibit protein synthesis or essential cellular proteins
such as protein kinases, enzymes and cyclins. Examples of such cytotoxic drugs
include, but are not limited to thiotepa, taxanes, vincristine, daunorubicin, doxorubicin,
epirubicin, actinomycin, authramycin, azaserines, bleomycins, tamoxifen, idarubicin,
dolastatins/auristatins, hemiasterlins, calicheamicins, esperamicins and maytansinoids.
Preferred cytotoxic drugs are the calicheamicins, which are an example of the methyl
trisulfide antitumor antibiotics. Examples of calicheamicins suitable for use in the
present invention are disclosed, for example, in U.S. Patent No. 4,671,958; U.S. Patent
No. 4,970,198, U.S. Patent No. 5,053,394, U.S. Patent No. 5,037,651; and U.S. Patent
No. 5,079,233, which are incorporated herein in their entirety. Preferred calicheamicins
are the gamma-calicheamicin derivatives or the N-acetyl gamma-calicheamicin

derivatives.

lIl. CYTOTOXIC DRUG DERIVATIVE/CARRIER CONJUGATES

The conjugates of the present invention have the formula Pr(-X-W),
wherein:

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
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* - Alk? - C(Z') = Q - Sp)
wherein

Alk' and Alk? are independently a bond or branched or unbranched (Ci-Cio)
alkylene chain; ’

Sp' is a bond, -S-, -O-, -CONH-, -NHCO-, -NR*, -N(CH,;CHjy),N-, or -X-Ar'-Y-
(CHp)~Z wherein X, Y, and Z are independently a bond, -NR'*-, -S-, or -O-, with the
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8.2-8.7 7.0-9.0 <10% <5% <2% 20 The increase in calicheamicin input
increased the drug loading from 2.5-3.0 weight percent to 7.0-9.0 (most
typically 7.5-8.5) weight percent, and resulted in no increase in protein
aggregation in the reaction. Due to reduction of aggregate and  LCF,
the CMC-544 Process Conditions resulted in a more homogeneous

product. 5CMC-544 has been reproducibly §repared by this new .
conquisatibat proee durelatiie AURRYrans Shtfds S¢aKst be gpapg and Aris 1,2-,

~ fojegoing reastiapsHthempneenisatisi At @aihosec andangthfeenyrbups 16 (C-Cs)

10

15

20

25

m | and the concentration of the calicheamici rivative, e. ce '
g%rﬂ]a-g%ﬁ ea?ﬂfgfﬁAc df&u%&%lﬁ%z’egﬂggr%%ﬂlée t E(t—:'}{((?:’onjtgga(?‘c;{? , %NHR'
Shrh)EQORIgUHAM)RAGES sGNNI 0pby HSHRRGHINER  with the
anjibadly tnEh@ieasalke Rt avssnafispial, deomdlich good results have been
demonstrated at.conc ntrq}ipnss ranging from 6 to 11.4% (volume basis).

The read?il?r?é‘\}vné?geﬁeﬁ O'médth PBS, HEPES, _
N(2-HydRbigettytmibedaeinsiiaiahpdtdheB faie sainal sazsjitged by one or

gthx/% ?W@gﬂ%{e M‘?V(@L@,{)Hamc&ﬁp 9(@fJ—@4§eWRBXIS§‘ raalggEn frofina30(C-Cs)
to about 35 C, and for 15 times ranging.from 15.minut )

R A i R G LAy T e e accepiabe
raagjes fompteiEraysatof conjugates. For various antibodies the use of

slight varigtionszin ihe. cembingliencvictaptaiensmentonesiadditives haveor three
been found to improve drug lnading and mo i ju leld,.and i .
is QFRHB?SP(;O@‘[@ a%wgaﬁgé"&%r é‘r%%@fh @Fﬁ’é}m rﬁg{% 1%3(% ir%%%ﬁ%g ’mniﬁg’r '&OOR:
20@IRIARINSACHE SROR:0NA(EShH G PRI cEOE Held VB R, athigtiC s CONHR
ORJAREM (S SHESR\ArE NSk ER RUBRREE AT HONRANR-SERARAST N 1,7-, 1,8-,
Following conju atiolr{i tf}a morcl)omeric conjugates may be separated from
thé35% b&ﬁ%’&gﬁfaﬂ BYIEREOsuch as proteinaceous carrier and free

cytotoxic drug/calicheamicin) and/or the aggregated form of the
conjugates by conventional methods xample, size exclusion

chromatography (SEC), hydrophahic i i bmatography (HC), on
exchange chromatography (IEC), br_ghfomatdfecusing (CF). The purified
conjugates are monomeric, and usually coptain 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
i H BRSO URB LR BRGDRARE R SR e LS . o, three, or

conjugates™
(CHddr-6r8011r oSS ks b S p6iad-slinjug Ko Epealwa, Stepaempldipe COOR,
-CONHR, -O(CH,),COOR’, -8(CH,),COOR', or -8(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
bhond; .
7' is H, (C4-Cs) alkyl, or phenyl optionally substituted with one, two, or three
groups of (C4-Cs) alkyl, (C4-Cs) alkoxy, (C4-C,4) thioalkoxy, halogen, nitro, -COOR',
-ONHR!, -O(CH,),COOR’, -S(CH,),COOR’, -O(CH),CONHR', or -S(CH,),CONHR'

wherein n and R' are as defined above;
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was size exclusion chromatography (SEC). While this step is quite
effective at both removing aggregated conjugate and in accomplishing
buffer exchange for formulation, it is ineffective at reducing the L.CF
content. Consequently, the SEC-based process relies entirely on the
chemistry of the conjugation reaction to control 5 the LCF content of the

final product. Another disadvantage of SEC is the |i voume
of conju§ﬂ§@§8ﬁ&@hﬂ§({?jﬁ@gﬁ5¥g@{g dvalept u%h @F %C; radical, divalent
excegdingnd peycant abtheprocesiceblufivalddd mo|trrv@9mtrrﬁ§ssewérétg¢¥oafkyl or

|Im|l;(S he l?at&h Slegi@nd arsior Bf\gﬂéﬁt'BWQa&aﬁ@Yér%lwl he-Ce) radical,
é’& in a given proguctlon space. Flna éilzﬁ} urlflc tion

pm@ggtapgért@%qwg@pmt&qth%ﬁﬁm 1 Lagical or divalent or

10on,
Whighapoes SO%W@M&@G thiey peatiei, @Mntman&ts:amtbeably furyl, thienyl,

hgﬁf‘fﬂ?@% %{SHL?Z%% l@m f m H% hmxé@ﬂﬁﬂ a Q;gtgg%p dré;’g,m@ quinolyl,

as a callc heamicin derivatiye q\ e%
.n@omnmgawm@:avmwexh@m&mmﬁwb@@? AR %"@ yherein if Sp s a
PrgfiEad eandidate darpse\adeitsfettiseisipaeation lone5 (Carfupdiseylantino, lower
unco ted aptibody. HI t es over SEC: (1)
it s Eﬁ%@%&ﬁﬁ We |c||%e“|§1) {e [ﬁ é@gc%%rt%%% as well as the
aggregate; I%WH@@@umﬁﬂmaﬁ&%W@Wﬁwamgﬁér d@)

HIC aVOlﬁ%@tﬁS@ﬁlmdiwu%r@ww oG attyleapabiin; Sp' is a
HIC media s ita p ion s
ObﬁndSe%ha s Bﬁlb—j%rs’t l§ ié igelﬁ%qs% A3 BrRdsSroamt & ith the

Ame losciences, Piscataway, NJ),
caeffeciat ysspAlidts a@&ﬁﬁ;@ht@@é&‘?ﬁ)onents and aggregates of the

conjugat@ frgm MOAGMeYicy @Bmﬁmmmmﬂgrﬁsﬁﬂltowmg/nhe)ne two, or three

conju agg)ﬁt&[wg: rq%ﬁrs i P,% ?N&f\hﬂBA: 8@“”&6@39'\'@0 -COOR),

a'process for the preparation of a
the@émidnm; e@ﬂi&@t&ﬂ@@omﬁ@‘i@ﬁﬁ%ﬂ%ul&@gﬁ%ﬁ Ry ImRiHEaRgONHR

MQRRRBRTiE YAt did g diarivatbre/cafmief, mmumaem theaeresent 5-,1,6-, 1,7,
invention together m I i 0
calrtsr 23l %%e %meerﬁ%:ﬁ '[OCE) e é%ﬁ Qﬁﬁgﬁﬁwggl@sﬁﬁﬁe &b gilyeRdbOthree, or

erivafive/carrier conéugate may

befthegoleact \i@iﬁrfﬂe@t@ht(ﬁnﬁé ﬂt’é%bé@n@e)r tiggliggychalogen, nitro, Ycoor,
CopRRGIfPNRMIRTODRY, NEIEIRG, SCIORpaN(E R ONERA Clive (CH,) CONHR'.
ngrectenss i&c%%g P AR eSO RSP A Do groups

anti-CD2 or anti-LPS antibodies,
noof- a@tfﬁehylhygré@éht)s%K@Waéccﬁdkm@é'kﬁfdwﬂ?l@%ré“%rrﬁ -CONHR,
Ibk@ﬂ;)%@@p@ﬂ@t@ﬂe fragsrRNDIGHTEEHR!, oﬁmmemmf@?omﬁ and Sp”
factors that be us tre ancer,
anﬂrwt%?t e uSeﬁgto? eatﬂgtrd\jé% %ﬂﬂﬁ%ﬁc@g?gﬁ%ﬁéﬁﬁf\%m
?ﬁcﬂ%@ﬁﬁfb%%ﬂ?ty discloses linkers
intgrlpukinsisicas NkeraukiEoBHillc-Yeriliitves; SharfeMa@ b Fiainaz@e€ SRd related

Horons @%\ﬁﬁ%@%é}f%!\z%%s dt ”eeé‘él O“ @ngmé%qﬁ@e%‘%peaésﬁéaﬁﬂ useful in

anB4flR er WI e cytotoxic drug derivative/ carrier
cotugates et s dstar ammsrpmembv@%@ert@@m%@ed between the drug

d'eéhéf'%hﬁx%tipis%ﬁn%ﬁﬁ%@tel +Rea80rRIRNGORtH B tRelaRiesbg@@sd One group

30 o P al o U AR B ey oAy T B BRILPOTIRI A functional

one, an rocor Isone.
group, when properly activated, can form an amlde 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
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Antihormones such as antiestrogens, ia, tamoxifen, antiandrogens
flutamide and antiadrenal agents are commonly used to treat proliferative
disorders 15, such as cancer, and may be used together with the cytotoxic
drug derivative/ carrier conjugate of the present invention.
Chemotherapeutic/antineoplastic agents commonly used to treat
proliferative disorders such as cancer, and which may be used to%e.trtlelr dified
wighptive (e 0RxRARIGIRI ARG e HEFR ML 63RE SV TR d 5 SRRRgPTiately. mo
inyRpsisLiRAdeat. bukatarmonyinitabsaaR0saktariticirycisgidtgroup on the drug to
carboplatin, vinblas(ine. yincHRINGDISORY AR BERAURIUPKSF WAiEiBe of the
fUPEUract ¥, ea[oposi e, %ol and its various analogs, and mitomycin
Thecoaneidisshasns Eoddhe ﬁféﬁé@é&ﬁf@%ﬁ%ﬂﬁg&?ﬁg@?&ﬁ[&?ﬁ 88ﬁ§/ effective

5 amount of gesniveriead tiRiYensoimkEhddend tietiap eotszily ieftetioreis 4-(4-
amount” as used herein refer, t ' i
R BT B e oo gt wherei
ortte exoitiitgatietecenpieithethp B GlearaicihtativeishedTidp o Ry N-acetyl y-
coniigismibe tharraRminaly effgctivacinge canrbe Batratpn Bitielyyl butanoyl
either in cell culture assays or in.anima dels, lyinn : ;
raBbﬁ’{é;’-lﬁ’&‘gsﬁ’&gé@%%?&fﬁé%ﬁ% m%clijg mgé&eﬂgo%?l%%mgy targeting

10 deterieme the appropriate concentration range and route of
administration. Such information can 30then be used to determine useful
doses and routes fo i Qn in humans. The precise effective
an%uMﬁB’P&ﬁ%ié# §%ﬁg§gpend upon the severity of the disease
state, theThenewatligaltvdspahelieibissirenohgaanei giioiRicySites drgheling the

supiegtedinkiting andsfasibansy infias pripstaidanofdrisgosrmbirag ea(g)gates with
reaction sensitivities and tolerancelr

sponse to,therany. Thi ugpt.c .
15 hecgetb g PBY PSS HAD xrﬁgﬁ%qult%atﬁ#%nﬁgl%ti%tﬁg Jj%gs%l}n%er?t; 7 Herapeutlc
theyspiiigions GEme e saacimpbaisly @il kAo AroWdRAPYJBEPrs, such as

M2 igieraldy Qidcpsimnhtu3) wmabnNonae Beerably RehglmPdoifreased
mg/m2, which dose is 5calculated on the i inaceQys; ;
A S s SRR A D8 MR ruboc)
maxaehdiritiisteredémecombination with other agents, drugs or

20 hormonegHhedase at witslhstiedmngnesnesitveytatrxic anjgpdesyatihe higher drug
antibody conjugate of t resent i N inister @8Ry often h
R S I IR i o g oren
lyntperfisnibrd dakelptain arasenakicemanttiescehigapRipdimgiidedn some cases,

ProplRylastiphiwes o ifegies Bxisgarndition 5,877,208, ftdgusienydificult to make
dose will degend o?al [

/ he half-life of t jugat: . Of.d .
effCRPYPRHR c'8n'ﬂ?§ lfﬁeyﬁ%(ssa\'\g %olrjts ﬁg ffﬁ%yrégg.?%p?gg fgsﬁgﬁ%ﬁ)iﬂrh%@kgﬁé Hsing F,he
25 necesiary toogiliianse deeirsas dised BerRRGMAIRPaffSg 3P ngue to excessive

conjygatedéemoletidsshas-atondcbaditltes(euglizado rays) thenay-soiignt in the
be Mo t%%%"e a d?%%ﬁ%d%”&%@r?ra%% PICRBRLVEEK QERYRRARES without
evERMIIS H SHERON: composition may also contain a
phagyegetitoandibe dpatsiet engiek MataiharrdhaiRiare rasdesthtivody
conjugatey-JheeafEasSho UL itsglritducn theepriidudtion of authodiasnt Nos.
harmful to the indjvi cejving_the compositi , bg; ;
T A L AT e
suchcas pedteissaipolypejtiesysipasiiriachisiisati atbBItEa (RaptRicins such as
acigs, palvglyeolit geifsnpliBeicamine artdsarsineagidioapaipnastsitic agents,

32@2%‘;%%‘{;%%@3{%’;@%5%?@ %eo Hg?%%%%?%g %ﬁibsgclﬁgscg{s]cp&ed therein. In
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25salts, 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 .
sticisepefsotiions. SsriptaariersBraBKRIHE CBIAISESRRIRADIS, buffered solution

f?{éﬁ_{élﬂﬁg W&ve@k}&%dﬂ WQSS&WﬁhLﬁES ,(iﬁnmms,mppsipg at least one
SIUrries or suspensions, 1or Ingesiion ¢

B R R e
byiérijetiienderiiativsioarier eraivgsieLyYHBIRSNNEciA nadkigiralguand decreased
‘”fékj@}%aat‘{ém%f&ﬁk@ lé%(&éiaeﬁt Ecmilijﬂi%&%ﬁ@j. l&msia@s&znwmnhefe@ to Crs
Ol a suspension, so utign or emylsion In, an olly o ugous 3

S cante BTt RIRIRT BY SR TP sgpcécél ﬁ%&ﬁ Slée%egr&r%! gea ég)dollt s salts.
Stekilizieg autioredisphiiing &yesaaiugates tmadgHiiens diniffpereinimide (OSu)

b%%@r@%%ﬂé{%%ﬁ%@@%ﬁw&ﬁa%@ fairs hpBsisaestahiiad kligetdPBS) or N-

stability is poor. To enhance, stapility of the conjugat tQ i ase.l
AR AR A R T PES SIS o
foso,tfon resedstinitidrsefareniugetisith wadisproprritecstanetatuifeshamines  or

ProRiRhHASSOCRiRd WE 'Yﬁ%@”iaﬁtmjgéétﬁp@éamam@rbaf@we&bn be readily
documented. Loss of seconda

R

cryeiptiotectaniningy-batee abvitaant lhgertietiianelaadsiiieninp bR fetst fogproduce
of e &roikoalEHRd nchalakiilersthertabalugtegsitil Hightb dpugtésading/yield
during the lyophilization process. In one embodiment, the cryoprotectant
uSARrERRSSLRERRERAMon is a sugar alcohol, such as alditol, mannitol,
sorbitol, iFiositatnpoiyethytenehsiycdlcetffclmisiations anoresHo Fapbe vares

emhoaiREDIREFOISRTSIBRIRM ina Sii08s asidhinsbadingrascattiorimagidkil in the

e N R gy iy

cathohgdratesardcatdeliate AHs@ ieHECBAP ANBS LI ARG Mo BihfgRgunt can
fhyéiéfa% a'@?@ﬁjnw wam&}mg@mn/iber@y@ﬁwimh_uemmmu@emaﬁon. In
or exampie, 0S S | I | ;

i b e S B B Rl e
cartraiyglfeoen Bl dis 6056, BisisrRRlY o, 5/ adidljaeahBErigER ke 280H4H30% bY
as fqnexasrpie. pidisrreharide@apclisticshaiceistigtableasardyeh@e@issarboxylic
include for example, glyceraldehydes, arahinos , '
e R PSSR PR 100
gluchiseréfacabisefrgicthioidiel S8omitornddiass, Riedpiahl, #heh0 MM to 90 mM
aglieapyianegide, maknratiseassathisactd, ascadtis aashdaridnecytotoxic  drug

Bl con Lot TR e SR BrAAlRga s A 8Ere Al Sgregaton.

guiss a5 TSR (e psicose, tagatose,

!
ulose; xy
gl @i ateid: apiugatigeacidaglacestoliens gaikatdReRicrseRylene glycol, such as

MapNVERRIGREN, BIHSASARIIE, pRRtoSAsIRCuRHaISS etradialosine or all of the
neuraminic acid, or derivatives thereo Sgitabje[ (pg)lgc%rbohé{%rﬂg&m{e.

in RN FSrO R A YA S R IR RS 1t AN | Galactans, o
galacturonstasagivapis, thesermatis)tsy tha sesaeniragoropfdRafpie;daalgyylic acid or
'e"r{“ﬁ”séﬂ%@ L EALAYEENT 18360 H QRS 2 P RE BT e REGHH BEINB, 1-10%. In one

amylose, pullulan, glycogen, amylopectin, cellulose,. dextran, tulan,
chiembagiaiesk, HisaftroeRYItRSith RS mPSiaR 'Ry Ak oﬂfcilsciggglgir?lnc a preferred
acid, 5xanthin gum, or starch. Among particularly useful carbohydrates

are sucrose, glucose, lactose, trehalose, and combinations thereof.

Sucrose is a particularly useful cryoprote‘g’t%nt. Preferably, the

cryoprotectant of the present invention is a carbohydrate or "sugar”

alcohol, which may be a polyhydric alcohol. Polyhydric compounds are
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10 compounds that contain more than one hydroxyl group. Preferably, the
polyhydric compounds are linear. Suitable polyhydric compounds include,
for example, glycols such as ethylene glycol, polyethylene glycol, and
polypropylene glycol, glycerol, or pentaerythritol; or combinations thereof.
In some preferred embodiments, the cryoprotectant agent is sucrose,
15trehalose, mannitol, or sorbitol. Once formulated, the composition

oG, G Be oI SQACURIGERS RARE S A% S SASERR L erere
bg HeaiRRLFRMNRE AMBR: Hewenar ciiis refeirtren tsasaheviuhpasitipresent at a

dapted for
e e T G e

y any 20number of ro

includingnisnotieifRenstse &fﬁb%ﬁbﬁféﬁbdﬁﬁt%ﬁﬂ&ﬁﬂ?tﬁﬁ?ﬁ 2t gRairations
'nﬁéﬂ%%h#@wmmm@g%, ipiERsaDIyiABHAY, lblsansm:etmaf trartetaltapletiors could be

(see Pubh?gltlcc‘t)é}al?loﬂt\llvo9%%%ac?4) f%u %&H@U%éﬂg%ﬁﬂtoeﬁaioxm drug

addrssalOent subllngu intravaginal or rectal routes.
Hﬂpowrwsaﬂ@y cosivtretesswiinbiglph ﬁ’ﬂ&é?éa@%jﬂs@é]%’%%?ﬁé aggregation.
g};’ﬁé‘rt'ggll’ﬂ_é%%l%l%@%@ﬁ@éﬂ@ﬁ%&&!ﬁ&yé&ea%&mﬂmﬂi & tigdotatiatiss) of CMA-
uid solutjons or suspensign li
inBaP SGEFEHERR &?&%‘WS‘H eIeD 'Eﬁlog; ??wn%)tﬂ%q%%%ﬂy 2%@ fgg REIURET. Since
pmpammretmde|mmf@rc@wtﬁ)§wempb%’ﬁ@ré it has been learmned

ﬁﬁ;\@lﬂgﬁisg‘féj 9¥eto’?nigﬁt@i&hléH@@Ubﬁmﬁu&iwapﬁwnhwoﬂmlt;ahcheamlmn is not
usly or jntr
agggﬂ@?ﬂygomﬁo ISATAIACNY ?{)89%? eredio theinterailialfoRssin is on

ns can also mlnlstered into a lesion. Dosage

treapneitataly bel@pgmglerwegéyswt@amlr@ stherhalliBrsidee dlelideon Pains only

It willhe:ARRrasisteshibasdhtctieningrestiont et dscanpibsitiopeditbjeprove the

CytOtOXIC druglgéo o @gou% (%"Larrler Ca?géu%tﬁ S ShRReUWHReto carriers which
ni

e gastrointestinal tract. Thus, if the
compmmmsamwaqﬁagmmww@r@iﬁw fﬁﬁd‘tﬂ%&&tf%‘t@é‘fﬁnéﬂad'”g with &

tragh fRSFARpRSIRG y{élm@ﬂﬁé@mﬁwwm@em which protect the
conjugate, from d\%?n ation, butwhich rﬁlgaé%ﬂi‘fﬁRE@%‘i‘%é’BEﬁcH&&%ﬁcm DMH

been absOr5e8% strom Gstinal tract. A thorough discussio

phaciBeicennjogHicastighaprefeseiele 78 &Mfabf¢ ﬂﬁé?rﬂﬁaf‘éﬁéﬂ‘y 2hain i Figure
Pharmageidicakissisnsrsaivask SublistimrCenpang ity thtabaipody 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
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) resulted in a
product with similar physical properties (drug loading, LCF, and aggregation) as
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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The present invention in particular provides a monomeric calicheamicin 10
derivative/ humanized anti-CD22 antibody (G5/44), CMC-544, for use in
treating proliferative disorders characterized by cells expressing CD22

antigen on their surface. The present invention further provides the

use of CMC-544 in the manufacture of a composition or a medicament for

the treatment of a proliferative 15disorder characterized by cells . . .
expleasing ARARIS of teweesaamaytadermRnaRses hehRgiheapipin input and
whare L isfRskedioyasicariberpeel ahmatarnxpriestingCOR? thad are the low

present in the subject being treated, with the. i dicapieBkerted
B e

tepwdllevmiafisevicasimials additipralifepuEodnamstidetis NameRSo TS the

and | jas.ovhi Bantigen epdbiecelsitdack vinesdmilarly of
68%‘%%&%%@5ﬁg%ﬁ%ﬁrﬁ%ﬁ%ﬁ@mﬂ@in the b9 &’rat%]%ifggsc%ﬁciéh%tion) in
the bo

UpeRasirappp TGS HGRTBRA L A & e B S 78 I dy. )
GMESifdgmaFatsalbeggredatablsvalsed l’@r%é%ﬁﬁférﬁ%%?ﬁa‘lﬁ@’néé/giég 510%., the
gcrée‘@'é?%%?ﬁﬁﬁ l&_@g@&%@&laﬂi%@mm 66 leukesTBaB s relative to the

era n- 25 Hodgkin's Lymphoma (NHL), acute | o o
B el A el
clsanit branhwpeyie iskeohi20(0NM). (CNIES14 pearersliteHomdicRGid oF its salt
Cog‘bi”a“%th‘r’%%‘i@n%'?gﬂ%ﬂivﬂﬁ%?%aﬂaﬁ%a@b&mﬁm‘éaéagom at slightly
B2 Sllcr%réﬁlgnancies. io'activeoa ents comm 61{2% d ‘”?Wé’ergée conditions
ratevatedytisammesab I9PRBkiBudy. C@F b)‘(lgdrugs commonly _
UpRGiSoHamMgRIliferatismudis oedacsd tioh la@%@@@#pmbo\mﬂ@wﬁagme}émcr easing
uss %ether nggl%\é‘gng“lé' iRclide ap @fthcksirecichsaa Process Condition

d to
dS%?h% r'f' aunorabicin, idarubicin, aclaryhicin bicin. mi .
et pEeqeBACATHUGE AL e A v A 67

fosepdmdieas Payssarcbadiyoimidinbawrporirableutlieoside such as
cytarabine, gemcitabine, trifluridine, ancitabine, enocitabine, azacitidine,

doxifluridine, pentostatin, broxuridine itabine, ihin H5ehss
floxuridiFaBHEdEr SSMHE>HBIRRRI G, EU%WA%@%@%?%%%&E Other
chemotherapeutic/antineoPlastic aG&NDRKINFay be 5 administered in

compbinatier-with-EMC-544-incluge Agr ' fin, GARoplatbrocESS
cyclophgwm%?&&?g&ézine, vir%é%gﬁeﬁgﬁm, mito 9A%J$§NS
blepmycin, mechlorethamine, predniso?]@,\lBFB’(?é\}gazine, methg&xa e
flurpuracis AEapamioe mant: and IS0 ious pevedeys, and mitomycfhS” (W)
CMC-544 may be administered copetykesttysyvith one of more of these
thefapeutic agents. Aliernarively, GMGRAY JQpAYHR AdmBsiRERCkoid/Sodum
sequentia Itf§ 5i%e OF More of these ther eu“/f agents. r%%g%mm
may also be GefARTEEPEd alone, :Sﬁt@ﬂﬁ‘%ﬁ&,%r sequentia?ﬁfe\l/vit a
combination Gkotpeetoieactive agents suc28¥growth factors, cytORMS,
stereids;-antibodigsisuchrasant-CD20 antihedy, rituximab (Ritux&a-8m),
and chemotherapeutic agents as a part of g, treatment regimen. - g.g.

Est 1b|ish88“ﬁjée:ffm@ﬂl.l‘f‘)§%i?ﬁens for the 1 fta?égz;%‘?nent of ”nalignanz0 >0
lympkspeetifévarsiedisy e asiAbiyde CHOPP (cyclophosphamide,
doxprubictynjigsrstinectoredlGEprie, 456 piocarvazite) [CHOP  <10%
(cycIophos%@d@ggﬂﬂ%gﬁybicin, vincristine, and prednisone), COP
(cyclo/ghozgqigrr]neg%vmcn éurtllgmand prednisgne), CAP-BOP <5%

re re puri J . . ..
(cyaloptio an-uge, doxorubicin,|procarbazine, bIeomycm,vmcrls&r%e,

and pré@ﬂf@ﬁ‘i@?,(?ﬁt%ﬁ‘@@é“?@ (methotrexé%g‘i bleomycjn, doxorubicin,
cyclophosphamide, vincristine, dexamethasone, and leucovorin),
ProMACE-MOPP (prednisone, methotrexate, doxorubicin,
cyclophosphamide, etoposide, leucovorin, mechloethamine, vincristine,
prednisone, and procarbazine), ProMACQZCytaBOM (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
(adriamviein/dovorl 1hicin hleomyvicin and vinhlactinel and MOPP
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10 methylpredisolone, high-dose cytarabine, and cisplatin), EPOCH
(etoposide, vincristine, and doxorubicin for 96 hours with bolus doses of
cyclophosphamide and oral prednisone), CEPP(B) (cyclophosphamide,
etoposide, procarbazine, prednisone, and bleomycin), CAMP (lomustine,
mitexantrone, cytarabine, and prednisone), CVP1 (cyclophosphamide,
vincristine and prednisone), CHOP-B. (c Qlophosghamide, 1 dg)rgor rgir%iri’ 530
vincristifibeprsteRsene, caiaBRIBIFDAUCEBRRAECE JRf RIS RSRHE. o
ejRRANI SRR bagion anesblgpimainin.cahe) BT ¢ersintbisid sulted in no

doxorubicijn, vincristine, cyglo ' n : delitional ;
BSEFASRUFog) swg%gs’raegs‘?'gﬁé‘ﬁéﬁ?ﬂ%‘%%%@s%%3?#&?.%33 o ¥egRgate an

fimmnmefm&mﬁmeg_@m%w&gﬁ%%mi@emﬁ ’neous product.
ViRGHiS NG, RO RiSRRRICT preparéitbxens mywEo GBS tsksliedat the
in phase 2 and phase 3 with CHOP-rituximab (RituxanTm),

CH@PQ@W@-@K%@ 2535P-rituximab (RituxanTm)-CMC-544. Alternatively,
phase 1imthe arxepaifigsteetonstrgupriemtaticn of (é%‘?&ﬁ%&%h%‘?ﬁ&gf °
Vi%rir%[ég?'%i and Pisgnis PRSI tFHiItHIMED (RitesacTwainEv Cisrvtiatiowed il-Acetyl
phase 2 and phase 3 with COP-rituxima [ - - in
eI ARHERAY ﬁ&%ﬁ&%ﬁ%‘éﬁ“ﬁéﬁmfaﬁ%%}iﬁﬁgﬁ shown
trepjment7pfrapgeassore aoyomasfriay waishie S TREPedEonifEsivent was
tregtment with) the antiDpAy GRYcheosiBeatedeMEnSitdéd phasecknfoilinmedanging

in phase' 2 and 3 with CMC-544 and CHQP (cyc| de. “
TR A NS b ST NSNS L L PBS, HEPES, N

(cslaphospiandmerminastitéd nppesdieimap OMAS BPwith ALKHgEP2'e
@%ﬂ@ﬁ"&'%ﬁ SieiEah,BY (HinpanilV alagiag!froret30tathierabout 35° C, and for
embodiment,

ment, the treatment of aggressive lym as.may. i
ortipesoRRERgnERTIR m@%ﬁﬁi%%c?yz 3?8"6%0neﬁggi]eeaé%é@&%ﬁgﬁowe@%naﬁ ean

phasai astbanivith 2QIEA AlbTenseh EoABRRIGIENh SRALPREShEh'arous
regir&'\%ﬁ%%iﬂgeb&t ARIINBAGHEnERHRYP detapinsiies of the aforementioned
th predisolone, hi

me h-dgse cytarabine, vingristi j j i i

E A GBS TEHE e M S S IS0 oo ot yield
dases of isyolopvespivathideaadrarirgidd AISERHR) CAVIED -TEYifGSRARfigeMme minor
m J@?Hﬁa@%n% elenasidalifakAP ¢Asitarsyciddavkimedashigia-Be optimum
and cisplatin), MIME (methyl- 5 gag, ifosfamide, methotrexate, and

eté‘?rﬂgiae) and ICE (ifosfamide, cyclophosphamide, and etoposide).

Details of various cytotoxic drugs used in chemotherapy of malignancies
ingludigeAehingtipyriatetierapaldis EEYiRkMEDNosages etc. that are
provided in this application can,be found jn.C Inci iIC8om the
of Oncold 8 GHMSAL 2% SR 0 e, Cietena g o "
Raseniprgptéth EelttantPublisHels: 25ppirRitaerasmSHAE WARFhsTee  cytotoxic

(2QPdy AariRaKsigiaNs:@aness GhgragiterapyDuigihanusdats. Bvivardentional
Chu and Vincent T. DeVita Puglis%%r%m]

n ( .. .
Th@ﬁ?@éntf‘?ﬁ\?é(ﬁmeal%ép%w esa mg?ﬂgt(? %}Qﬁﬁ?ﬁ'@%}mﬁﬁggp gtr)llicn;g}eramon
subjeotsasugfering m,c'wraexmam%lcﬁveméi%@r@@w&%%ﬁﬂfamm%%’s'”g (CF).
by fells drePEesfigasRAe iadhritd somuisl g adanirfistarintptdieby weight

subject an effective amount of CMC-544 of the or [ j ified
RO TR R TS e EIEIc T gt W WPigatos HRE purfi

whigingreytiteplatsiidarfiertivionsdsamettasaphe Al witkb dairFiaRgSRES Previously
SC %dzngagég@b&%ﬁ-@%ﬂ@%@ﬁn@ﬁh@l%ﬁEdkhbT&Bl@E)éEﬁicin»antibody
antibo

A I di inst CD22 lected f hybri |
heoRAATHS SERATBACAIETEE DT EEIS BRIG M Iernafiauan o o o'

Daudi cells, binding to peripheral blood mononuclear cells (PBMC),
internalization on PBMC, 25affinity (greatgr than 10-9M), mouse yl and
production rate. 5/44 was selected as thé ﬁr'eferred antibody. I. GENE
CLONING AND EXPRESSION OF A CHIMERIC 5/44 ANTIBODY
MOLECULE 30a) Preparation Of 5/44 Hybridoma Cells And RNA
Preparation Therefrom
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Hybric_iom_a 5/44 was generated by conventional hybridoma technology
following immunization of mice with human CD22 protein. RNA was
prepared from 5/44 hybridoma cells using a RNEasy kit (Qiagen,
Crawle_y, UK; Catalogue No. 74106). The RNA obtained was reverse
transcribed to cDNA, as described below. b) Distribution of CD22 on NHL
Tumors An immunohistochemistry study was undertaken to examipe the
imemmmwmﬂeﬁ%@r%&mﬁ%éin&%?éﬂ% SFRIE A9 Hectve at both
m&ﬂg‘gip?waéla@@@@g{w. contiitantaiD28 andamip@Gbga anfibodreshange  for
were included in the study t firy Il eas.pidumarsnbetniahtf, SPe SEC-
B b o o e et e

i i ‘8{ .fegalongco control

thedstbriiogeFo nelissmtirahicoR L9 OBRiMARD Sy <RaEAt
:ﬁ&”ﬁ*ﬁ%ﬂ?{‘ﬁ@fﬁ?ﬁ“ﬁ"ﬁm@;*m (Adigh{er/ digGlavisabi@Eptodyadmitation of
ow. 3 lymphoplasma i .
et o A LT A e () it
Diffosediatyé peltdgniptidhe RiacessHrghBIHYe UplEmsifidihis eyesely diits the
Lﬁ%ﬁ?gfﬁﬁ{% tﬁﬁ?@?#ﬁ”}ﬁ!?%%ﬁéﬁ%@g@a@ﬂybﬂﬁaaﬁocm aupigetedith a given
. . t o
ke A S e N S L
tuiatisrthaf wibke reghtiateat DILRY/ MV e Rlaceh SO st the protein
mﬁg%@t%%ﬁag%ggogﬁ?ggmi ayE0sd Hﬂwevelratpmallel testing
- ign

hich A0DEiroPgEN Qe ing Py BRI bt T L B e he S o o
lycaliblesnascitaidimtyaiivsitiventbriE DERC2ET s CRNBIGRIEsIBIEORIARIR Jateraction
th%ma@a?gpﬁ?t@ﬁ@)iQMm%%XW@mﬂ@te to provide effective separation of

conjugated and unconjugated antibody. HIC presents three key advantages over

SEC: (1) it has the capability to efficiently reduce the LCF content as well as the

aggregate; (2) the column load capacity for HIC is much higher; and (3) HIC avoids

excessive dilution of the product.
A number of high-capacity HIC media suitable for production scale use, such

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.

VI. COMPOSITIONS AND FORMULATIONS

The present invention also provides a process for the preparation of a
therapeutic or diagnostic composition/formulation comprising  admixing the
monomeAric cytotoxic drug derivative/carrier conjugate of the present invention
together with a pharmaceutically acceptable excipient, diluent or carrier. )

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

-34-
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B cell ymphomas and therefore provides a suitable target for
immunotheraPy in NHL. c) PCR Cloning 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 copies of the mRNA present in total RNA. This was then used as
the template for amplification of the murine V-region sequences usin

S oo BB Pl L T B PRSI RN
i) SRNAMEHESSEtotoxic drugiivé xershhyethesized in a 20 ul reaction
e e dng (R n?@ﬁ\ﬂ%qtﬁg{smgg@yuggéﬁ@é%%ﬁe?aﬁlﬁﬁl\dlsorders

KCI, 10 m Htetials rel
A GIERC 2 G el 25 RGP H@ HSRAdRTRIRES WItIdBR Y Gt %@rdﬁJije""at'm/

5/ééh%|Néo?q§l§b8@Q enifscMpleaey Muinien eukedeiankiense\etgdeukins such as

tra ﬁé Lﬁgpbgggﬁ Ng%%r;oe{ %Od%ges the reaction was

ng at minutes. 1i) PCR Aliquots of

the cDNNwm@r\Qﬁb}é&tfé@mb/ peR L%%@aé@mbfﬁéﬂ Hﬁ%ﬁ’b‘i‘ﬁf?e?é‘%é&ﬁémef and
fopiienhaayynandighbsonissyReganeyaitptuaigpdaisaivsigrrddo djugates of

anneal with the conserved seque t | S
ol B L E AL o oy Aot ek ULl Sff Sotraciol,

(VAnSiogevis! $Hivkl|H éﬁmﬁ@mmﬁa@éétlﬁé?%ﬁ‘i‘ﬂ%ﬁ@%ﬁﬂs&tﬁ% as Megace and

SEHERES GG Clhesarbifd IDNM:5@) topatianisopimabisxmsiettiancol, and
the resultlng MRNAS, an initiation codon and 20-30 nucleotides based on

thBYemgart gﬁlﬁde sequences of known mouse antibodies (Kabat 15 at a/.,
SequencastifoPrsiaass B mendYIgREIRNS e &€ 5t BAER; 13yipngregens e,

DepaitmentatHpalbrans BysnandpesteasoRyhlisstiealtieSepabtsrative disorders

National Institutes of Healt re-are
frai"i‘rlﬂ@"vv%?k%hfu% iARLHY ?’F"oaznthés %%%%c?n gw]t%o%r??al géﬁrgeig;@tr?c%gl%%?a carfier

theajugate &4 preseitiindesativdning of the 20 VL PCR fragment. The
heavy Ch@hﬁb%&ﬂmsb%@r@ﬁmm%ﬂgﬁe&igae& teonpraonipaised juriatmrpafiiferative
the antipody. The rlmer |nc tscl”?lrl]n %r f%g{;ﬂgggmg? %tﬁ"?ﬂgaéﬁotoxm drug

cISIRRE SRS S8 an??he rlmers contains a mixed sequence based on
thoeeivetivel mﬁkrmmm@maé% @‘nmﬁaarsgecvéaa\a%@tam "1@9‘1‘9'3’8‘&5‘)’9‘[’?@ limited to,

Coﬂﬁﬂeﬁﬂ@nﬁ efdpiimersaiespried aimeesmmbbm&netiﬁemmmum foelBtrexate,
VHand Hurggorggg déc((e)ctl !#atot G EXRIESSE é(ﬁ&'igftomycm

(séjé”boé (2 ENimBFic (Mouse- man heavy andlight chains

and for th'élS@ g@ﬁﬁ@ﬁﬁ'@@eﬁb%&e@ﬁf%@ﬁnﬁﬂiﬁﬂr@@l?téW@BﬁEECﬁHV effective
chispgyigeatiboginp@ltherdesiinddsntypahe terimctreationsi¢a0p gifefdive amount”

the PCR ere Bk follows, Fagh A1 Ganiaingd J0mMo lrr@aﬁ%ehorate
H’%%s SRRONE g’if 50 rR/?‘IE@ OJS%%S % {’ tin, 30 015 m

SAd'qurdTaTFP aitam%t%dlwr;@ LTS Qrﬁﬁrﬁeé?'lglf%ﬁ fé%?ﬁ%ﬂé% “é‘erape“t'c or

PrigyglehtHiivd Mfeand Flouraw mmqmrm tiReagtiohsWestféotivbatesk can be

SC for 5 t d th d th f
m,ﬁﬁ?@%ﬁf@ﬁigt %{I rpug e rg%\r% 1%1%1?)@%! ega?c&ﬁsrggég?;@; ih rodents,

werabhits| e, by@@CWGmﬁﬁésE?Qmaﬁ"abﬁ\%% Fay also be used to determine the
appropriate concentration range and route of administration. Such information can

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

-35-



For the heavy chain V-region, an amplified DNA product was only

obtained when a primer pool annealing within the start of framework |

replaced the signal 5 peptide primer pool. The fragments were cloned into

DNA sequencing vectors. The DNA sequence was determined and

translated to give a deduced amino acid sequence. This deduced

sequence was verified by reference to the N-terminal grgtein eguenc'gf. ¢
dererhinatira@errnginaiie neiiiies AL IARCEIFRRRRERI OdqBEIRY, bY'S amoun
thedpDiRs Gftéheineouse motioelenakantiyoaljob/AndFiguvikia ted Bdgment of the
L0ghows. ! elr?e'e\#apt@rgﬁeérffggtﬂ}ée@&&%ﬂh@e%mr@. Yght Atk hegvy GhRinpreferably

V-regions of mouse 'monqclonal 5/44, respectively. ij) Molecular C

) onin ,
oo ORI g ARLRGIM:, MOrerRESHIAR. 9. PG5 8ohcHBUT watlion dose is
5 thepislpned snentBRIseasqotetiacsidRRASr1 and pMRR14 (Figures
7 and 8). These are vectors for th ssien. of li n ; i
containingmﬂsg}?@gdiwg%o%%tgfpﬁﬁbsﬁér%%fﬁ%@ﬁ%ur% ngggga%grﬁ%maﬁr?@ inay be

aretministerearineeaieatignehatin other \ageelio e ShtheiBiRsgsnibmglose at
EXRIRSS L VRS rinrie slisting: dipast dunidigatiomfittsuythe spgaenahthe present

vector, using Sful and Bs|Wi restriction, sjtes j '

oIRGB ) TRE hec Chut LR s S B e e
10 usm_g@@le@epnﬁheh@@flmmm’éaa%lwwfbﬁ@é’,%?ﬁﬁ@eﬂl’i‘i%r\l%‘%%‘ﬂuga Is being

obfRinedipHiRElRAINDERIRGY arddXistisg Beriitioahain antibody leader

gﬁme? hg‘% iy }?glﬁgﬁﬁxsggghé%g r‘]\?@f‘dg‘%&r‘{‘& g)nl?r% Waa}fc‘—iﬁgngll%gdco%éfe and the

SEoRBOAKGETIGE e canoer TesasPrideie for crtoT@dews it may

T%Tr%g’essa[ly to give one or more doses per day. Alternatively, if the conjugate
CACTCATTCTCAAG TGCAGTGTGAGGTGCAG ;
15 TSR AN © 08 S, il s HeRea o e © O
usedsagiermegiratvs QMSPEONRRK PREVRSAREAEREIR hP6AURPRIAS:
digested witho@nmemes Hiagibard Apalivasppabrelosettaandatsddhle carrier for
sequence was confirmed, creating plasmid pMR (Eiguge f) ;
Tr BHBURA s ioe‘ﬁtég%@thcgrﬁgpeasgiqngygc%%géﬁ%?]%?ﬂ% %%Ilggseg m.d,uce the
generdtstiahicfcrisiesdies Aty t7HRewAd YaHVEFRI¥IRg fhe composition and

o0 Lingfgglarnine reagestiaccsifingdo thermanufastulss's lprgtgcaiiowly metabolized

(InVitrogen:Life Technoloqy, Groningen, The rlap lo .
116@&"&?‘73’??H’?§E|\§1‘6%}A%é’0£'8 "\’)%O@\O/PI_K%%%% _gﬁﬁql%gé!%E c Hopeharides,
LYgsiyEctic aaigrtentialiadivkaeidy cobnati BB afifhciaR acid copolymers
ob§gyﬁ%m\glgﬁrg—|gam%@g the amino acid sequence N-Y-T (Figure 3).

SOS-PAGE, Western bjotting and,carbohydrate, staini 44. :

and its fraBWé%ﬁH@ﬁﬁ&na%g%%ﬁaicsa‘%\t’g% %ﬁg'?bg ?ﬁ?égtgéﬁfﬁﬁd‘féﬁ ineral acid
25 glysaltsatech (asthsowhionidesidinerotaaytsies. rosRRRbles BRSSERISH 4h salts of

EXROSERPLSHOR S 503RtER pripRhfiad, thaibrieniiahtbuetietee

binding affinity of the antibody by providing an additional site for
conjugatidﬂ"ﬁﬁ'i??ﬁﬁugﬁé] taﬁé{? Qgﬁlgc[ ﬁ%‘(re”grrﬁibn;t Y ?ﬁa();/ogﬁ) é%%‘sa;”é? Eddltloh‘a“y
PCRstaitegyitas usedsoviatasdiseénemplpcatotl au8satoanas A@%”Hﬁ’@a“% auxiliary

CDRL A sequeasavint iy alfemridpyieayaniboopreasyfating sibstances, may

and/or the reactive lysine, as shown in Figure 4. Forward primer. -
30 en &SR HRBLNTLEHEMCREBBES HEFA %pq%f\s;r%eése %@%c?%oﬂr]gmcc?\/népt%séﬂons to be

glyeasyladten site @igtse gijlandradoesth dapardes plimiisiscovriiinify¥he slurries or
subystituti ; 10ve the reactive lysine residue
(Fi%ﬂ%?%?gxﬁggﬁewﬁgﬁé%mﬁﬁ% was used in each of these PCR
15 amplifications. The PCR products were digested with the enzymes
Xbal and Apal and were inserted into pMRR14(544cH) (also cleaved with
Xbal and Apal) to generate expression plasmids encoding these mutants.
The N550, T57A and T57V mutations ablafs the glycosylation site by
changing the amino acid sequence away from the consensus N-X-T/S
while the KBOR mutation replaces the potentially 20 reactive lysine with
the similarly positively charged residue arginine. The resultant cH variant
plasrnids were co-transfected with the cL plasmid to generate expressed
chimeric antibody variants. 1ll. EVALUATION OF ACTIVITIES OF
CHIMERIC GENES 25The activities of the chimeric genes were evaluated

fallowina trancient trancfactinn into CHO celle and dAetearminatinn of affinity
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The affinities of chimeric 5/44 or its variants, which have had their

glycosylation site or their reactive lysine removed, were investigated using

B1A 30 technology for binding to CD22-mFc constructs. The results are

shown in Figure 9. All binding measurements were performed in the

BlAcoreTM 2000 instrument (Pharmacia Biosensor AB, Uppsala,

Sweden). The assay was performed by capture of CD22mFc via the
immobiliPeeferrainfouse Her memirshaiRNwWAS HithduBapRBRigdor parenteral

SQHPﬂiIﬁ%rﬁ%ﬂ%afi@a,aB bQﬁ]@éﬁ!g?\ngﬂq}lWQf@ ifdectsdmper ihyrrmbﬂizéujelection or
anti-mouse Fc follow antibody in the S F eaG

e BRI eSS plEiges e o
kifuetic cirmiysipansiomestbatinsdaising \ierBmay Ak to RavesitiRiigle and it may

(PRAEIACBImulatdREBGYAIO Hierpleosyissinnimies ipresastgt $abAzing and/or
resulted in a slightly faster on-rate and a significantly slower off-rate
cSHsRErIYG9RB  himeric 6/44, giving an affinity improvement of

approxinfetebydhioe. FtabiNi$50 theativfiered eeniasie cyplWipiigy . istadequate for
e, Hﬂéﬁw&%mrf‘ﬁt%@x&-%#ﬁﬁ%g%ﬁi% ihabthe %ﬁ@@%@@ﬁﬂf@@hw aienjugate
itse apparenty n1as No €l ect on pindi as with.the n .

T GRS AL B DA TR TR M S i to a oy
passibdoexplamatintids thetoregmelloih, ahtirppansiatesisrianlsstiyaFage problems
thsé@&&g@ae\hﬁﬁqp%gmw&r%am@@mw@ﬁma hiegiR@dhaieised. Loss of

removed on conversion of threonine to alanine. The h}/pé)thesi%th%thea

srigfandans BHRReARInBHEIRE A RIHE T STRegate ALY JrFrbomng 9vind
is petatadds. itCaizedaeslypangmbfrectantsresailt 18ebigired insivgethée act as an

JETAY t@H&EO&aHﬁ%Femﬁsreemwﬂ@ AliNR 3t BRsitio mE TsipuealrBemedigia) of the

(results not shown). Removal of the lysine residue by the, KEBOR
mEEatRiA 1KEng ntBEtr'éi?B‘ﬁ"@%?%‘?f‘aﬁfﬁﬁ?,s?.‘e?'{h%nﬁt%‘a%% 101 0 ’ti?réea‘r;&{ ﬁPnrgteCt.ant
resighfel iartaypesepbiantialivedstve er withbolk costpesnaiite). ATiRjol, sorbitol,

ZOIIE‘&Q’I"jﬁ%ﬂ%ﬂ%’f&ﬁé‘%{@%ﬁ'ﬁ&*&%aBﬂﬁgﬁa}%ﬂﬂer&&@ and sabtespevalaiment, the
e ly

the reacti sine were therefore tro h included in the, urannalr}irz%'lt(i;oncid an aldaric
deRNGRPTRIRARMD IS225887R FKA PPN D R B U4 D5 T malecUtar clonihg
of geaesrtdcohdvatiabtethegions of the heavy and light chains of the 5/44

antibody gand ng&b&b‘i@&%rﬂf%@%% GhIEIRIG (MaUsRbWBan)caéhydrate. Suitable
S

antibodies has been descriped abogve. The nucleotide and amino acj
|
seﬁi‘!@r‘?@éég%‘ieﬁ@rﬁﬁ‘lﬁjs%g;%ﬂ%eiﬂm% ?ﬁ'glgnsscé)rrgasl g\%% I@gﬁ(gg Jydroxy
angrBuBEQ TR N@SThadh B); resyebivelglThes divasiplelde it s example,
CRRgitingafdhe Sdhaniinpdy 3Ransshupaniamevtsdriseduesic acids, or
potential immunogenicity jn humans, according to the meth i Ry
o AT A BTRE S G067 ?éﬁ%@é}ﬁﬁmﬁg%@%g Fho- @ dn
LIGHT @GblpddrbohyBratirssehjuam deratigampat witisanesanggsor polysaccharide.
SequRngRS T RHRRESSHRANAE PrbkaRam ieNt ahednadepgirss ingligsitede, lyxose,
64% sequence identity. Conse\%uently, f?r constr#ec)gins%th% (%%R-I%r%flt‘%ge talose
ligREBHSR, tﬂgoﬁﬁcdﬁf}élsﬁ‘arﬂ@ BeFe g URERoseh bedrresponded o ’
thassektheduross) Vikaobegrgupdmeratide SrRiDPKacterfuemesnivle methyl o-
fraé“ﬁc‘:’%gy'%%%‘f&sp&%u%%%?%B%%H&?ﬁ&s&\ﬁ?qsf&emi&%m;maafbﬂer,egﬂ%se, glucaric

ermlin

| acid, erythrose, threose, arabinose, allose, altrose, gulose, idose, talose, erythrulose,
ribulose, xylulose, psicose, tagatose, glucuronic acid, gluconic acid, glucaric acid,
galacturonic acid, mannuronic acid, gliucosamine, galactosamine, sucrose, trehalose

or neuraminic acid, or derivatives thereof. Suitable polycarbohydrates include, for
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sequence JKI. A comparison of the amino acid sequences of the
framework regions of murine 5/44 and the acceptor sequence is given in
Figure 5 and shows that there are 10 27 differences between the donor
and acceptor chains. At each position, an analysis was made of the
potential of the murine residue to contribute to antigen binding, either

directly or indirectly, through effects on packing or at the VH/VL inten‘aceémnans
IfexampimearebidarswHHCEIMSiAerans: SarfREGHIORNS SRR ™ '

fr%ﬁ@?éﬂémﬁg, IRPidkERIEIMSia), Sanp tladiyany, chaupsetiwn taactocarolose,

mdrine residye was retained. 15 on. thi ' Mersions< d ,

i N T e S

apdsBEQ, [EMiKD: 202(PRfurker) iveROBEFRitR RN AR CRASFRIEARS %H*c acid,

5&%%MEA%X1CUA%QRR'QX§THH@ phtneukidy neafyl ahabolyaisates are sucrose,
S

accomplished using the same 20 strateqy. as iped far the light ehaiRicutarl
TH@W%H%HW%?*H?@%%&?%@&W C%ogxibﬁlsopgﬁ(} %o%ﬁe h%{rjnologous tcr)@l Y
husnl beapyobindars. belonging to sub-group | (70% sequence identity)

and thergfgre iaf, SRLIBRRS RItdee At BTaN S PhegEpt ivg etioTiine & aamboluritrate or
VF11-3,DR7 was used as an acceptor fﬁagnew r‘%hﬁ‘_erﬂ

i r
ac‘f‘éké%"l‘gr §@GU%C\@E'9\/}‘EH@@'erWe3ﬂ%OAY (iman J-region oqgﬂz?ﬁ\‘&l%émpounds ar.e
SeuenLed tha2 SoAlgionpestan one i dep Kl AP B FRIRT AR the polyhydiric

r%g}ﬁ?'o%%e%rﬁﬁé%éh%&ﬂﬁmmrwhﬂﬂpibgaadom(seem tioattzenBléAglycols

f

heavy chain differs from the acceptor sequence Hons. ySi

o4 FIBUTER g YL T R B gl o
vajsitasrahtiie; DB plkifaibhe fsredfains being constructed, having the
sequences giyen inSERID NABXiSERs DIND:2dobiRRR0NEeRE, is sucrose,
SEQ ID NO:26 and SEQ 1D ,NO:27 (Figure 6). 1ll. CONSTRUCTION OF
GEREEFORBEREPEIPSEQUENCES  Genes were designed to
encode theraiet detadertbes epTPesiiags10hioea IB¥FRIOP! G R inistered

oligpnusleotide swsErdgsignsbjass eonsirvetadd Rignrbel BlimakORlowever, it is
assembly technic%Je was emgflso
1

5 QERIBECH AL AR SATRRELS) %%dat a%?ﬁ?&?%%%@?ﬁﬁ@ﬁ%ﬁ%&@ct&

pl Were set up containing 10 mM
Tris-HC 1Tl Sc@mpSsHinnMgT 1 Suasmtkicyention1 WeYdisiRcE s gikopy any
dATR. ST TP it Rn @0 s> bR dopiinite e as okl hettintennad, prinaerescrilar, intra-

T2, 13, BL, B2, B3) 10 ' ' bus (see
A %’?ﬁ%ﬁgﬂ%“ﬁ o (

J ! O,
NBRBTD FAEROR cite PAIRMEETS Nere PRERFL0 HIFREBEE ol franaoa
migHis: aneh 5 A0 ek ik guinutetiaragmeyclesctilersatetiorHyrosncigswpry also be
then run on a 1.5 % agarose gel. excis red-usi y
R SRS A0 AC Smoston
elutey iheaoharrsi RS OsiciARiRfors eI pefitfEY RRIY IO BIGRSAERYS: SOl
thep, £lonefpto fheshMitegenof QRPeRéicianjnviectehjs@R 2o OPqection may
(catalogue no. 15 K4500-01) according to the manufacturer's instructions.
Th%ﬁ?cg?—@f(ftﬁ@@on vector served as a cloning intermediate to facilitate

* sequencibiredta dafiyersiunfbéneof eaomrasitions wdhueereyVishfy accomplished by

Vegﬁfgéﬁé’ﬁdﬁs&fd@%%w@ﬁ Used serdaniiy carmestelonely contantiag giddiarly, or
an

L1, lasmids pCR2.1 (544gH1). and oo be
30 (Fiaﬁ%é%r {{egg%%? %é?@ ig%onalfa((agilidgews)sgg PO CIBEoL can aiso b

cassette replacement method
wasdisieitoatdate thiesiomabisedeissaient, Hag BARTSIAAE (e Iefifdule o a
13 nglaﬂw% the desigrekthe oligonucleotide cassettes. To construct each
variant, the vector pCR2.1(544gH1) or pCR2.1(544gL1)) was cut with the
restriction enzymes shown (Xmal/Sacll 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 agonucleotide cassette. These
cassettes are composed of 2 complemeﬁ%&fy oligonucleotides (shown in
Figure 13), mixed at a concentration of 0.5 pmoles/ul in a volume of 200
ul 12.5 mM Tris-HCI pH 7.5, 2.5 mIVI MgC12, 25 mM NacCl, 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.
NN A caniiencina wace r1icead to eonfirm the correct ceadlience craatinA
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verified grafted sequences were then sub-cloned into the expression
vectors pMRR14 (heavy chain) and pMR10.1 (light chain). IV. CD22
BINDING ACTIVITY OF CDR-GRAFTED SEQUENCES 5The vectors
encoding grafted variants were co-transfected into CHO cells in a variety
of combinations, together with the original chimeric antibody chains.
Binding activity was compared in a competition assay, competing the ,
binding 8f wilk kigipRiesiatese BRI 41enAB %ﬁ/mfsmaﬂ{gﬁd*ﬁa‘i%‘g%%ﬂgn will be a
(Qytainge frug/Arbeimaaddusisislympunatympeoblest, fiumikrbeetuireptible to
expressing surface CD22). This.assa sl nsi d kway: 4o
CORBAEA i eIt ool S SERSFREBIIT o be
arslsfivetera iy areeuie usiao1hegpekpinestiBeh lartrd e GRRPRRitn Wil need to

diffsrencafetyeananyeldhargalis) ajbpe fformeegradetieffantiveljcthaslease the

the chimeric at ¢ ting aqainst th ine ; j uction of
thEP3 AR BAST ﬁlﬁ]%)%eﬁer%qgi&%%%??&%ﬁgo?%%%mﬁe} Wﬁ%‘%{g@ gH7) did . .
not appefthorhugh sl'tsaﬁ&%iﬂéucﬁiﬁbﬁﬁ@!aceu"*ﬁ@yﬁﬁ?ﬁ@&%ﬁﬁéﬁﬁf WirRRdable in
Iel_ﬁfhﬂhﬁ}g}d% pﬁmmada@m&éﬂs@_rg%&%méfmmm@b Gilbmﬁgm,dhdir_ﬂ gelft

as 6 donor residues. Residues : : n o
igmportaaneac%ﬁﬁefgsz‘lﬂ%%&Qeé?d15)3 I—%@%’é éﬁ%le H%Lﬁ‘r?’ﬁe%r?ggcig té QH_Mheaml.cm
Résiilet\BbDisrasaehcente6iadd aodizonly e HiR-Dinadhalrhinsgnyn treating
2Q, sparRedR atashinging/l thesednsidupressihd TD I Saiigb060n their
are found in germline sequences of human kappa genes from other

s%‘-’@%ﬁps. The heavy chain graft gH7 has 4 donor framework residues
(ResidueTRe8nsssensidavedtionbdptientreoyitss: {itievifie Hrfcrap4 In the

defigHigactiston LEJRTE6aTinY (see Meatmhat (bOMg, iRGTrapplafasigmoliferative
No. W091/09967%>‘ R ggdueﬁ Elxangl é‘lzl Ebazﬁurface residues 25 close to
thEIROFISE CPAIBAGEA R4S Potehtial packing Tesidue. Residue T93 is

present &M@5ANDan RIS be. Wiz de FBYHREPEMIBEALS dRaitA R fifiuce the
OtRg I IliRESBRES ALNODENEHD et deRanithue siafieist tming freated with the

human germline subgrqup 4, and.T73 is f Lin h vagerml i
sutPEIRREISn ﬁ{e%uﬂgﬁ%FErgﬁﬁtpgrbst%PnSé;%g\&gggg o}é %ﬁ'_t\gh&eﬁhgﬁ%qﬁgmposmon o
amidvicamaritdn used iirchienh G uppRSxRh ARPAISIGH A RIERSALYR R RS namely
CORHBRLTRAIN PRIRE MIBYdaedpyetan st 2okt geoven iihd-malreutBice. These
and are given in SEQ,ID NO;29 an X 28, j i h ;
oA AR BEESIS 16Y 55 S BT KO B0 ety lor o0l
helavgeohaither locahirgd eheaaRigUHRE SE%iBh8RPA%avy chain genes was

excised frapcizageagtarse ideansfehably D was tdigasted af theli§hancies of B-
Hindlll site, then was treated with the Klenow fr .calisD .
ol RIAGLTREae £ EIA SR RS e b it Diéferably Non

resttigkimisttiamehomeh@ihiidageidat Wrepcliss BUIRBIR i) smiiissgyeloma,
gels. jia thmsReegaLIHight phaindracmesiivasrplatytedeitentied(@t the CMC-

5' Sful site and with a 3' EcoRl site. Both fr n i :

Dl L S LT D DB T S PEER SR treat subjects
CHOrfeeig. FOOARIB BB @ONIUGATION OF NAG-GAMMA \
CALICHEAMIGY DA CBHME HUANEER: ANGIWE DB A TR, and

(G5144)  In atypical conjugation reaction, h nized anti-0D22 ..

UG OS5 LG ED (8 A HAF, ol SRy corders sueh
AcBaItaSecatidhezihichay bevasiand jqsetb aigite AVCHAGiaahdeaiganthracycline
profelny %%“8856%@%‘!@%?:&@%9!@' rid e taraeslbicialichranmisinmitoxantrone,

derivative loading was 8.5 percent by weight of tge otein. The t{f1ruqoe|ti for up to
recRRIBIRIEI, VRSB 60 1NN PREAr JRE REPRINPARBIR S tREb R LIen P
reaction components were as follows: 50 mM
N-(2-Hydroxyethyl)piperazine-N'-(4- butanesulfonic acid) (HEPBS), 37.5

mM sodium decanoate, and 9% v/v total &ffianol. The reaction was

conducted at 33 2C for one hour. Results of the analysis of this 20 typical
reaction prior to purification were as follows: Protein: 7.34 mg/ml;

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
conitiaated 256 monomer (cee Tahle 2 Reaactinne were riin where



decanoate in a concentration range of 30 mM to 50 mM. TABLE 2:
EFFECT OF ADDITIVE IDENTITY AND CONCENTRATION ON
CONJUGATION RESULTS Additive/concentration Protein Recovery (%
recovery) Percent Aggregate Percent LCF Flexanoate-500mM 51.3 3.36

38.3 Heptanoate-400mM 49.9 4.7 20.6 Octanoate-200mM 57,3 3.27 10.6

Nanonoate-100mM 54.7
three days; and a pyrimidine or purine nucleoside such as cytarabine, gemcitabine,

trifluridine, ancitabine, enocitabine, azacitidine, doxifluridine, pentostatin, broxuridine,
capecitabine, cladribine, decitabine, floxuridine, fludarabine, gougerotin, puromycin,
tegafur, tiazofurin. Other chemotherapeutic/antineoplastic agents that may be
administered in combination with CMC-544 include Adriamycin, cisplatin, carboplatin,
cyclophosphamide, dacarbazine, vinblastine, vincristine, mitoxantrone, bleomycin,
mechlorethamine, prednisone, procarbazine, methotrexate, flurouracils, etoposide,
taxol and its various analogs, and mitomycin. CMC-544 may be administered
concurrently with one or more of these therapeutic agents. Alternatively, CMC-544
may be administered sequentially with one or more of these therapeutic agents.
CMC-544 may also be administered alone, concurrently, or sequentially with
a combination of other bioactive agents such as growth factors, cytokines, steroids,
antibodies such as anti-CD20 antibody, rituximab (Rituxan™), and chemotherapeutic
agents as a part of a treatment regimen. Established treatment regimens for the
treatment of malignant  lymphoproliferative  disorders include CHOPP.
(cyclophosphamide, doxorubicin, vincristine, prednisone, and procarbazine), CHOP
(cyclophosphamide,  doxorubicin, vincristine, and prednisone), COP
(cyclophosphamide, vincristine, and prednisone), CAP-BOP (cyclophosphamide,
doxorubicin, procarbazine, bleomycin, vincristine, and prednisone), m-BACOD
(methotrexate, bleomycin, doxorubicin, cyclophosphamide, vincristine,
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
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,
vincristine,  prednisone, and  procarbazine)  alternating  with ABVD
(adriamycin/doxorubicin, bleomygin, 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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1.41 0.3 Decanoate-50mM 56.7 1.35 0.2 Undecanoate-20mM 46.9 2.95
0.6 Dodecanoate-5mM 65.6 0.78 7.0 EXAMPLE 4
5CHROMATOGRAPHIC PURIFICATION PROCESS I.
CHROMATOGRAPHIC SEPARATION PROCESSES Although Butyl
Sepharose 4 East Flow was identified as the best HiC media, acceptable

results can be obtained with slight alterations,in.the chromatographi
cHmIRRNLIZRRY o@rﬁ\é@r%%sf%@éhaé%oo%m LIpinise ki %‘%OW,O“%U"G”“V' or

PRLG:EABSNY TasohrilloBinsemo Ve ddtolit EMB Ao [SUIEMPRs 83IMES induction
and %ovrcr? 12159 RISHAMIBIGRGIBRSES aRiPsataIA¥nAhbe therab@hase.
staretlnﬁ rﬁa?erlaffort e purification was a conjugation reaction mixture
containide SomeaHeS RHEIR 8{%?%%%ia¥§aﬂﬂéiﬁ%&¥ré]%%%e%@a%?h”d%%% togsther
PU/RAC Ol aslcRRETeRIRICaNenbbietftotidarempisrcant By BARL O, eprgbination
aréhlé%lzot%gpéggtrgéiﬁig?{%&ﬁﬁgrﬁ&ﬁﬁéﬂ?% wéﬂgé&éggressive lymphomas. Such a
treatment regimen includes 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), EPOCH (etoposide,
vincristine, and doxorubicin for 98 hours with bolus doses of cyclophosphamide and
oral prednisone), CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,
and bleomycin), CAMP (lomustine, mitoxantrone, cytarabine, and prednisone), CVP-
1 (cyclophosphamide, vincristine and prednisone), CHOP-B. (cyclophosphamide,
doxorubicin, vincristine, prednisone, and Bleomycin), CEPP-B (cyclophosphamide,
etoposide, procarbazine, and bleomycin), and P/DOCE (epirubicin or doxorubicin,
vincristine, cyclophosphamide, and prednisone) Additional treatment regimens for
aggressive lymphomas may include in phase 1 a first line of treatment with CHOP
(cyclophosphamide, doxorubicin, vincristine, and prednisone)-rituximab (Rituxan™})-
CMC-544, followed in phase 2 and phase 3 with CHOP-rituximab (Rituxan™),
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.
In a further embodiment, treatment of aggressive lymphomas may include 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
(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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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 20 column. The total amount of protein

loaded on the column was 29 mg per ml bed volume. After a wash with
OW%ﬂ%‘fﬁ%‘éﬁ]ﬂﬁ‘?JhoEWé@Q?ﬂwe%%?ﬂﬂ?W@vasvglﬁfé%rhesinagnéﬁ .st%%%éa}g\” tent OCH
fron Pogids fovinordipetassidmdeoapticite, fir £8. Tieepaidhskialieddases of
the a%eg?«gégfé‘?ﬂ&&v%dpSPA?%ﬂ‘é’&r{%GHsf RIREPSENGis iR PARthotrexate, and
c n

onsisting of monomeric conjugate with less than 1 area percent e f )
CTRRRe) B U (MBI 3E IR o S AB S L) A (metby
(AymgrshasarBigasiences)irsaiteg caluthn feoesekiahge 20 biffer (ifosfamide,
appropriate for formulati IsHN ) Sk ancdiBRieni d i
s ﬁfd'r%l}:ﬁgﬁa e%%’pﬁ%?%ﬁ%?ﬁgg% b%%fﬂi’?ﬁé% edgé: C-544Lfgs uée "
anelleaRoh SRATRCBrbiM RS, EemBREIR I STEA TR e regimens,
PYFBHy ADBIEaRER DA Prdated petiienainlitiRuCaChe 8% faféancer Principles

percent by HPLC) EXAMP : I A )
S w LR, PP ot s o
1RwesRocONErtieTE Pekiehssa) Lippinagth, MlEmsg AR of Hilink ) an
anth§=R2H antkesk (ORéMomatamalirhg aviniral C G- 5ad) grenehataddyincent T.
th conjugati di bindi tudy t

SR By (e e Sremaed aue 'u's,r?%@t'hne :nmggfolieﬁ rocess

had any AboerasemckveRtianigER IBAYIAGS PaBIEMCh IV SAMIGHL BN O animal
capiy@atior Brses tienslee sanoishaske amydifeativenisredartigerasiedrrg by cells
affini of the atiboys GGG ImmungcanisRie-nads heelthasdnaritrective
orHEW conﬂlgamoh procegure bound thetarget antigen with similar
afimoust afifidiCaRA S BrarreaittiNEB e unconjugated antibody
05/44. 207ABEsS:BHENNG 8 FIFNT HEScOTECINDYG 44 SpdiiE Byrking examples,
USING CMA-67 . RE2ope.
P s R P p AR A R A
Humanized 05/44 130 x 10 7.90 x 10

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,

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
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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2,80"x 10 2.20 x 106 100 CMC-544 (21 qg/mg) 1.20 x 10-1 8.10 x 10 6.10
x 10" 4.90 x 106 25 (CMA-676 procedure)  CMC-544 (87 to/mg) 1.50 x
10-1 6.60 x 10 6.90 x 10-5-t 4.60 x 105 3.3 (CMC-544 procedure)

5/44 hybridoma cells using a RNEasy kit (Qiagen, Crawley, UK; Catalogue No.
74108). The RNA obtained was reverse transcribed to cDNA, as described below.

b) Distribution of CD22 on NHL Tumors

An immunohistochemistry study was undertaken to examine the incidence
and distribution of staining using the 5/;1,4 anti-CD22 monoclonal antibodies. Control
anti-CD20 and anti-CD79a antibodies were included in the study to confirm B cell
areas of tumors.

A total of 50 tumors were studied and these were categorized as follows by
using the Working Formulation and REAL classification systems:
o 7 B lymphoblastic leukemia/lymphoma (High/t)
e 4 B-CLL/small lymphocytic lymphoma (Low/A)
e 3 lymphoplasmacytoid/Immunocytoma (Low/A)
« 1 Mantle cell (Int/F)
e 14 Follicle center lymphoma (Low to Int/D)
e 13 Diffuse large cell lymphoma (Int to High/G,H)
e 6 Unclassifiable (K)
e 2T cell lymphomas

Forty B cell lymphomas 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
to 0.5 pug/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.

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
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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Biosensor analyses were carried out using a BIAcore 2000 (BlAcore Aft
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 05/44

were diluted in the HBS buffer (10 mM HEPES, gH 7.4, containing 159ainin the
mM NaCl, 3 mMEATHE SOHEEFE Do sBrEStd R EFRAST Mg ceed T e
theIRNAg e akomsasge i Tits 300 mM 8v&r theT®DEZMFE-tdatdithiothreitol, 3 mM
bi S hi f t f ip f i na random
iRt A e A R

wa .
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cnip wi | ere 10 urer m a an m
R SRS BRIy AR

owed by a stabilization time of 2 minutes before
the next cycle. Kinét{eRoonstants were calculated by nonlinear least square
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e e RT3 R AR R eined
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the ability of 05/44 to effectively bind CD22mFc. Thebf; ing (ﬁ't’ 1991 US
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I
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compared. An isotype-matched calicheamicin conjugate targeted at
human CD33 10 (CMA-676) was used to reflect antigen-non-specific
effects of the conjugate. The use of unconjugated N-Ac gamma
calicheamicin DMH (the drug released from the conjugate upon acid
hydrolysis) in this evaluation indicated that each of these cell lines used
was sensitive to the lethal effects of calicheamicin. Table 4 shows t

reb NS orthASeT YR RSN Suekt B a8 @aﬁ%%ﬁ@@ﬂﬁﬁ%&%@%ﬂamwm
Taple® dguabangethese results expressed as the concentrations of

o e A RN IR R SR ARIY BN R FBUEBCRBNHR [Pobtained

the CD22 el was tleast 10 times more efficient in Killing the targe
cerQhaal enisnen el ganealing gvitalr theh st toh drrmemel édﬁmﬂced the signal
oth) shewaghmatoxinitycibatavasoaliNgr degadhaingrvectors. The

r to the unco dcallc eamjc ive. Itis.app
e L S S [ o i
gme@qw\m@nﬂegm@egﬁéapm Yeweyaifiisbay csfrcentmtieiseniterminal
C J08GenBY thetéMINET GospBiitaatianprosegse TABhEWE the amino acid

OWTH INH BY. CONJUGATED C
OFEHERREITS SOt (VABRORIA LS OB P o 2 and 3
CM!@)\MM@CWMW@B sSMACCE NIATET B atRie g Qrehneasy ghain V-regions of

NG 32 BSHAVE N EEATARIGONTROL CMA-676 LOADING: 35

MENTRCETy GAMIA ALIGHEAMIEHN D ki © 30 500

The murine V-region sequences were then cloned into the expression
vectors pMRR10.1 and pMRR14 (Figures 7 and 8). These are vectors for the
expression of light and heavy chain containing DNA encoding constant regions of
human kappa light chain and human gamma-4 heavy chain. The V. region was sub-
cloned into the expression vector by restriction digest and ligation from the
sequencing vector, using Sful and BsiWi restriction sites, creating plasmid
pMRR10(544cL) (Figure 8). The heavy chain DNA was amplified by PCR using a &'
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
(SEQ ID NO:51). |

The reverse primer was identical to that used in the original Vi 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
generated chimeric ¢5/44 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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226 #2 12 40 400 270 Daudi#1 21 80 1886 260 Raji#1 500 ND* 2800 460
#2 560 520 4100 490 Ramos #1

Il. REMOVAL OF GLYCOSYLATION SITE AND REACTIVE LYSINE

A potential N-linked glycosylation site sequence was observed in CDR-H2,
having the amino acid sequence N-Y-T (Figure 3). SDS-PAGE, Western blotting and
carbohydrate staining of gels of 5/44 and its fragments (including Fab) indicated that
this site was indeed glycosylated (not shown). In addition, a lysine residue was
observed at an exposed position within CDR-H2, which had the potential to reduce
the binding affinity of the antibody by providing an additional site for conjugation with
an agent with which the antibody may be conjugated.

A PCR strategy was used to introduce amino acid substitutions into the CDR-
H2 sequence in an attempt to remove the glycosylation site and/or the reactive
lysine, as shown in Figure 4. Forward primers encoding the mutations N55Q, T57A
or T57V were used to remove the glycosylation site (Figure 4) and a fourth forward
primer containing the substitution K60R, was generated to remove the reactive lysine
residue (Figure 4). A framework 4 reverse primer was used in each of these PCR
amplifications. The PCR products were digested with the enzymes Xbal and Apal
and were inserted into pMRR14(544cH) (also cleaved with Xbal and Apal) to
generate expression plasmids encoding these mutants. The N55Q, T57A and T57V
mutations ablate the glycosylation site by changing the amino acid sequence away
from the consensus N-X-T/S while the KB0OR mutation replaces the potentially
reactive lysine with the similarly positively charged residue arginine. The resultant
cH variant plasmids were co-transfectéd with the cL plasmid to generate expressed

chimeric antibody variants.

I1l. EVALUATION OF ACTIVITIES OF CHIMERIC GENES

The activities of the chimeric genes were evaluated following transient
transfection into CHO cells and determination of affinity constants by BiaCore
analysis ,

" The affinites of chimeric 5/44 or its variants, which have had their
glycosylation site or their reactive lysine removed, were investigated using BIA
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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200 130 ND 700 #2 260 ND ND 1000 *ND, not determine 5TABLE 5.
GROWTH INHIBITION BY CONJUGATED ANTIBODY (1050 pig/ML OF
ANTIBODY) B-CELL LYMPHOMA LINES CMC-544 PROCESS CMC-544
LOADING: 65 pG/MG CMA-676 PROCESS

phase. Samples, standard, and controls (504 were injected over immobilized anti-
mouse Fc followed by antibody in the soluble phase. After each cycle, the surface
was regenerated with 50 of 40mM HCI at 30pl/min. The kinetic analysis was
performed using the BlAevaluation 3.1 software (Pharmacia).

Removal of the glycosylation site in construct TS7A resulted in a slightly faster
on-rate and a significantly slower off-rate compared to the chimeric 5/44, giving an
affinity improvement of approximately 5-fold. The N55Q mutation had no effect on
affinity. This result was unexpected as it suggests that the removal of the
carbohydrate itself apparently has no effect on binding (as with the N55Q change).
The improved affinity was observed only with the T57A change. One possible
explanation is that, regardiess of the presence of carbohydrate, the threonine at
position 57 exerts a negative effect on binding that is removed on conversion of
threonine to alanine. The hypothesis that the small size of alanine is important, and
that the negative effect of threonine is related to its size, is supported from the result
obtained using the T57V mutation: that replacement with valine at position 57 is not
beneficial (results not shown).

Removal of the lysine residue by the K6OR mutation had a neutral effect on
affinity, i.e. the introduction of the arginine residue removes a potential reactive site
without compromising affinity.

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

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
onto human frameworks to reduce potential immunogenicity in humans, according to
the method of Adair et al., (PCT application No. W091/09967).
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CMC-544 LOADING: 35 pG/MG NEGATIVE CONTROL CMA-676
LOADING: 35 itG/MG ANTIBODY CONTROL 05/44 RLif 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

I. CDR-GRAFTING OF 5/44 LIGHT CHAIN

Protein sequence alignment with consensus sequences from human sub-
group | kappa light chain V region indicated 64% sequence identity. Consequently,
for constructing the CDR-grafted light chain, the acceptor framework regions chosen
corresponded to those of the human VK sub-group | germline 012,DPK9 sequence.
The framework 4 acceptor sequence was derived from the human J-region germline
sequence JK1.

A comparison of the amino acid sequences of the framework regions of
murine 5/44 and the acceptor sequence is given in Figure 5 and shows that there are
27 differences between the donor and acceptor chains. At each position, an analysis
was made of the potential of the murine residue to contribute to antigen binding,
either directly or indirectly, through effects on packing or at the Vu/V, interface. If a
murine residue was considered important and sufficiently different from the human
residue in terms of size, polarity or charge, then that murine residue was retained.
Based on this analysis, two versions of the CDR-grafted light chain, having the
sequences given in SEQ ID NO:19 and SEQ ID NO:20 (Figure 5), were constructed.

II. CDR-GRAFTING OF 5/44 HEAVY CHAIN

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

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
NO:25, SEQ ID NO:26 and SEQ ID NO:27 (Figure 6).
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Raji#l 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 V.ivo
Cytotoxicity. CMC-544 made by the CMC-544 process was further

10evaluated in B-cell ymphoma xenografts. In these studies, two B-cell

lymphoma
lil. CONSTRUCTION OF GENES FOR GRAFTED SEQUENCES

Genes were designed to encode the grafted sequences gH1 and gl.1, and a
series of overlapping oligonucleotides were designed and constructed (Figure 10). A
PCR assembly technique was employed to construct the CDR-grafted V-region
genes. Reaction volumes of 100 ul were set up containing 10 mM Tris-HCI pH8.3,
1.5 mM MgCI2, 50 mM KCl, 0.001 % gelatin, 0.25 mM of dATP, dTTP, dCTP, and
dGTP, 1 pmole each of the ‘internal’ primers (T1, T2, T3, B1, B2, B3), 10 pmole each
of the ‘external’ primers (F1, R1), and 1 unit of Taq polymerase (AmpliTaq, Applied
BioSystems, catalogue no. N808-0171). PCR cycle parameters were 94 °C for 1
minute, 55 °C for 1 minute and 72 °C for 1 minute, for 30 cycles. The reaction
products were then run on a 1.5 % agarose gel, excised and recovered using
QIAGEN spin columns (QIAquick gel extraction kit, cat no. 28706). The DNA was
eluted in a volume of 30 pl.  Aliquots (1 wl) of the gH1 and gL1 DNA were then
cloned into the InVitrogen TOPO TA cloning vector pCR2.1 TOPO (catalogue no.
K4500-01) according to the manufacturer’s instructions. This non-expression vector
served as a cloning intermediate to facilitate sequencing of a large number of clones.
DNA sequencing using vector-specific primers was used to identify correct clones
containing gH1 and glL.1, creating plasmids pCR2.1 (544gH1) and pCR2.1(544gL.1)
(Figures 11 and 12).

An oligonucleotide cassette replacement method was used to create the
humanized grafts gH4, 5, 6 and 7, and gL2. 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/Sacll for the
heavy chain, Xmal/BstEll for the light chain). The large vector fragment was gel
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 wl 12.5 mM
Tris-HCl pH 7.5, 2.5 mM MgCl,, 256 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
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-gL.2). The
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tumors, RAMOS and RL, were used. RL lymphoma is a non-Burkitt's
NHL-derived cell line whereas RAMOS was originally derived from a
Burkitt's lymphoma. In a representative experiment shown in Figure 18,
CMC-544 and its murine antibody counterpart were shown to be
efficacious in inhibiting, in a dose-dependent manner, 5 the growth of

RAMO lymphoma, The njugage huma
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A%@élél@% L XENOGRAFTS IN NUDE MICE CALICHEAMICIN
G/KG M

AN RELATIVE TUMOR GROVVTH1 % 1/02 P- VALUI_:L
VS VEHICggraft combination with the least number of murine residues gL.1gH7 was

selected. The light chain graft gL.1 has 6 donor residues. Residues V2, V4, L37 and
Q45 are potentially important packing residues. Residue H38 is at the Vy/Vy
interface. Residue D80 is a surface residue close to the CDR-L2 and may directly
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 ef al. (1991),
PCT application No. W091/09967)). Residues E1 and A71 are surface residues
close to the CDRs. Residue 148 is a potential packing residue. Residue T93 is
present at the Vy/V, interface. Of these residues, E1 and A71 are found in other
germline genes of human sub-group I. 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,
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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DNA encoding these light and heavy chain genes was excised from these
vectors. Heavy chain DNA was digested at the 5 Hindlll site, then was treated with
the Klenow fragment of E. coli DNA polymerase | to create a &' blunt end. Cleavage
at the 3' EcoRl site resulted in the heavy chain fragment, which was purified, from
agarose gels. In the same way, a light chain fragment was produced, blunted at the
5 Sful site and with a 3' EcoRl site. Both fragments were cloned into DHFR based
expression vectors and used to generate stable cell lines in CHO cells.

EXAMPLE 3
CONJUGATION OF NAc-GAMMA CALICHEAMICIN DMH ACBUT TO HUMANIZED
ANTI-CD22 ANTIBODY (G5/44)

In a typical conjugation reaction, humanized anti-CD22 antibody (G5/44) was
conjugated to NAc-gamma calicheamicin DMH AcBut OSu (calicheamicin derivative)
(see Figure 17), where the target protein concentration was 7.5 mg/ml and the target
calicheamicin derivative loading was 8.5 percent by weight of the protein. The target
reaction pH was 85 + 0.2, and the target concentrations of the other reaction
components were as follows: 50 mM N-(2-Hydroxyethyl)piperazine-N'-(4~
butanesulfonic acid) (HEPBS), 37.5 mM sodium decanoate, and 9% v/v total ethanol.
The reaction was conducted at 33° + 2°C for one hour. Results of the analysis of this
typical reaction prior to purification were as follows: Protein:  7.34 mg/ml;
Calicheamicin Loading: 82.7 ug/rhg; 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
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 Ce (hexanoate) to
Ci» (dodecanoate) gave acceptable results, the best overall results (low LCF, low
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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(tumor mass at Week 3/ tumor mass on Day 1) for each animal.
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p-value from one-sided t-test comparison of CMC-544 vs. vehicle, using
rank- transformed RTG as the response variable. Error term for all t-tests
based on the pooled variance s2, across all treatment grou
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CHROMATOGRAPHIC PURIFICATION PROCESS
I. 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 15ISO (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 pg/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-
miéron fiters. 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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A similar experiment using CMC-544 was carried out in the RL lymphoma
model. Intraperitoneal administration of CMC-544 at a dose of 160 pg/kg
on a similar schedule as described before caused >90% regression of the
pre-existing mass of RL lymphoma within 30 days. However by day 45, 2
mice in this group with 5 shrunken lymphomas showed re- growth of the
tumors. These results indicate that CMG-544 is able to c ession
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matched control conjugate of hP67.6 (IgGG4) with AcBut linked

calicheamicin, and to rituximab (RituxanT

“a chimeric 1901 anti-CD 20

mADb, (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 05/44 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 (Delco
Corn Carnintaria CAY MGA/12 and MBEB/AA (Caellterh <lotiach 1K)
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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 maintained as
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Domain of CO22 Response 1 with 0544 Response 2 after 2nd Antl-C1022
mADb Response 3 (Response 2-1) Response 3 adjusted for 'OFF' rate of
0544 Binding of 2" mAb without 0544 adjusted for background Inhibition
by 0544 (%) Anti CD22,

recognizes CD22 on human B cells, but not on murine, rat, canine, porcine or

primate (cynomolgus and rhesus) B cells (data not shown).

EXAMPLE 6
ANALYSIS OF IN VITRO AND IN VIVO EFFECTS OF CMC-544

I. IN VITRO CYTOTOXICITY

The effect of CMC—544 made by using CMA-676 and CMC-544 processes on the in
vitro growth of CD22" B-Cell lymphoma cell lines, RL, Daudi, Raji and Ramos, were
compared. An isotype-matched calicheamicin conjugate targeted at human CD33
(CMA-676) was used to reflect antigen-non-specific effects of the conjugate. The
use of unconjugated N-Ac gamma calicheamicin DMH (the drug released from the
conjugate upon acid hydrolysis) in this evaluation indicated that each of these cell
lines used was sensitive to the lethal effects of calicheamicin. Table 4 shows the
results of these evaluations based on the calicheamicin equivalence and Table 5
shows these results expressed as the concentrations of conjugated antibody protein.
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
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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TABLE 4: GROWTH INHIBITION BY CONJUGATED CALICHEAMICIN
(1cso Pm Of Calicheamicin)
B-CELL | CMC-544 CMA-676 NEGATIVE | N-ACETYL
LYMPHOMA | PROGESS PROCESS CONTROL GAMMA
LINES CMC-544 CMC-544 CMA-676 CALICHEAMICIN
LOADING: LOADING: LOADING: DMH
65 uG/IMG 35 pGMG 35 nG/MG
RL #1 6 30 600 226
#2 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
(ICs0 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 nG/MG 35 nG/MG 35 WG/IMG
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. Inthese studies, two B-cell lymphoma
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tumors, RAMOS and RL, were used. RL lymphoma is a non-Burkitt's NHL-derived
cell line whereas RAMOS was originally derived from a Burkitt's lymphoma. Ina
representative experiment shown in Figure 18, CMC-544 and its murine antibody
counterpart were shown to be efficacious in inhibiting, in a dose-dependent manner,
the growth of RAMOS B-cell lymphoma.

The conjugate of the humanized antibody was shown to be more potent than
its murine counterpart. In this study, the lowest dose of calicheamicin conjugate
capable of causing significant growth inhibition of lymphoma was 10 pg/kg of
conjugated NAc-gamma calicheamicin DMH. In contrast, the unconjugated antibody,
G5/44, at 10 mg/Kg administered intraperitoneal on a similar schedule as conjugates
had no effect on tumor growth.

Similar studies were carried 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
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 pg/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
regression of RL lymphoma. Taken toéether, 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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TABLE 6: ANTI-TUMOR EFFECT OF CMC-544 AGAINST RL NHL XENOGRAFTS

IN NUDE MICE
CALICHEAMICIN MEAN RELATIVE % T/C? P-VALUE VS
DOSE TUMOR GROWTH' VEHICLE®
uG/KG
Vehicle 6.74 - -
20 2.87 43 0.011
40 1.34 20 <0.001
60 0.58 9 <0.001
80 0.54 8 <0.001
160 0.21 3 <0.001
320 0.10 1 <0.001
1 Relative tumor growth (RTG) computed as (tumor mass at Week 3/ tumor mass
on Day 1) for each animal.
2 100*(mean RTG for CMC-544 dose/ mean RTG for the vehicle group)
3 p-value from one-sided t-test comparison of CMC-544 vs. vehicle, using rank-
transformed RTG as the response variable. Error term for all t-tests based on the
pooled variance, s2 across all treatment groups (s?=154.54).

The ability of CMC-544 made by the new procedure to inhibit growth of large
established B-cell lymphoma xenografts using 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, § and 9.
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-
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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M 5/44_r Positive control 725.1 679.3 -45.8 37.7 613.9 94 Anti CD19 IRA 2
Nleggtlve control 686.2 602.7 -83.5 0 0 0 Using murine mAbs of known
binding specificities for individual domains to

A similar experiment using CMC-544 was carried out in the RL lymphoma
model. Intraperitoneal administration of CMC-544 at a dose of 160 pg/kg on a similar
schedule as described before caused >90% regression of the pre-existing mass of
RL lymphoma within 30 days. However by day 45, 2 mice in this group with
shrunken lymphomas showed re-growth of the tumors. These results indicate that
CMC-544 is able to cause regression of small, as well as large, established
lymphomas. In a small number of studies not shown here, RL lymphomas that re-
grew sporadically after the initial CMC-544-induced regression were retreated with
CMC-544 again. These studies showed that the RL tumors were still responsive to
the second course of the treatment with CMC~544 and regressed again. Thus, the
treatment with CMC-544 can be effective against both small and large masses of B-
cell lymphomas with the potential for repeat'therapy.

1. IN VIVO COMPARISON OF CONJUGATE MADE WITH CMA-676 AND CMC-
544 CONJUGATION PROCESSES

Figure 20 shows the results of a representative experiment in which staged
RL lymphoma-bearing mice received two different doses (80 and 320 ug/kg of
conjugated calicheamicin) of CMC-544 made using the CMA-876 conjugation
process and the CMC-544 conjugation process using the standard dosing schedule.
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 pg/kg was inactive. However, it should be emphasized that for each dose of
conjugated calicheamicin, the quantity of antibody protein administered in the form of
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
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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binding of 05/44 to 13 cells was also investigated. In these studies, 1 x
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(RituxanTM) were added to CMC-544 treated cells to determine whether

the interaction of rituximab 10 (RituxanTM) with the cytotoxicity activity of
CMC-544 is statistically significant. Rituximab (Rituxanil), added at 20 and

200 pg/ml without CMC-544, had no significant effect on cell growth by

itself (111.7% and 94.0% of vehicle growth, respectively). In combination

with CMC-544, all three concentrations of (Rituxarcrm) produced

statistically significant (p <0.05) shifts to the left in the slope and intercept

15 of the CMC-544 dose-response curve. The combination with 2 and 200

pag/ml of rituximab produced the largest shifts in the dose-response
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30 RL cells in Matrigel (Collaborative Biomedical Products, Belford, MA,
diluted 1:1 in RPM! medium) in the dorsal, right flank. When the tumors
reached the appropriate size, (0.3g, typically 21 days later), CMC-544,
rituximab (RituxanTM) or CHOP therapy (see below) was administered in
sterile saline, 0.2 ml/mouse ip. The initial day of drug administration was
considered day 1. Two additional doses were given on da
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increased survival time to 41 days while rituximab had a profound effect,
increasing survival time to > 125 days (significantly greater than 10
CMC-544, p<0.05). Delaying dosing untll%ﬁe tumor cells had an
opportunity to circulate (homing) and deposit in the target tissues
(established model) changed the results for CMC-544 and rituxumab
(Rituxann"). CMA-676 again had no significant effect on survival times
(Figure 24, Table 8). Rituximab (RituxanTM) increased the average
survival time to 62.6 days while CMC-544 improved the average survival

15time to 83.5 days. There was no significant difference between the
affacte of CMNMC - BAA and ritrivimah (RitiivanTM) in the ectahliched mndel



S_urvival ije Median Survival time Standard Deviation Minimum Survival
Time Maximum Survival time Number of Animals Developing Model CMA
676 32.9 34.0 3.9

the murine parent of G5/44 that has the same specificity as G5/44, inhibits the
binding of G5/44, and serves as a positive control. Anti-CD19 antibody BU12 serves

as a negative control in these evaluations. The results are summarized in Table 7.

TABLE 7: BINDING OF MURINE ANTI-CD22 M/AB WITH DEFINED
SPECIFICITIES TO G544-PRETREATED FC-CD22. BINDING RESPONSE
EXPRESSED AS SURFACE PLASMON RESONANCE UNITES (RU)

Antibody | Epitope Response | Response 2 | Response 3 | Response 3 Binding of 2™ Inhibition
ig 1 with after 2™ (Response | adjusted for | mAbwithout | by G544
Domain G544 Anti-CD22 2-1) “OFF” rate of | G544 adjusted (%)
of CD22 mADb G544 for backgmund
Anti A 654.3 579.8 -74.5 9 29.3 69
cD22,
SHCL-1 1.2
Leu 14
Anti A 710.5 628.7 -81.8 1.7 19.3 91
cD22 ’
HD239
Anti ? 710.0 652.7 -57.3 26.2 1624 83
ch22
?
M 6/13
Anti B 703.5 1108.5 405 488.5 534 9
cbzz
RFB-4
Anti ? 691.0 1343.5 652.5 736.0 738.8 0
Cch22
4KB128
Anti C 676.9 1163.6 486.7 570.2 614.6 7
cD22
4
To 15
Anti Positive 7251 679.3 -45.8 37.7 613.9 94
CcD22 control
M 5/44
Anti Negative 686.2 602.7 835 0 0 0
CcD19 controf
BU12

Using murine mAbs of known binding specificities for individual domains to
CD22, the ability of G5/44 to block tl:ie 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 pg/ml humanized G5/44 or mouse monocional anti-
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23.036.0 7 CMC-544 41.0 38.0 10.1 32.0 60.0 7 Rituximab 128.4 >130.0
4.7 119.0 >130.0 Vehicle 27.2

CD22) for 1 hour at 4° C prior to the exposure of the cells to G5/44 (10 pg/mi). Cells
were incubated for an additional 1 hour at 4°C. After the antibody treatments, B cells
were pelleted and washed with PBS-1% BSA and the appropriate secondary
antibody was added (either FITC-goat anti-human (heavy and light chain) or FITC-
goat anti-mouse (heavy and light chain)) at 100 pl of a 1:100 dilution in PBS-1% BSA
for 30 minutes at 4° C. Cells were again pelleted, washed, and resuspended in PBS-
1% BSA and added to a tube céntaining 250 ul of PBS-1% formaldehyde.
Fluorescence intensity associated with cells was measured by flow cytometry using
BD FACSort flow cytometer.

The results showed that prior exposure of G5/44 to CD22+ B cells resulted in
significant inhibition of the subsequent binding of anti-CD22 mAbs M5/44 and M6/13.
In contrast, the binding of anti-CD22 mAbs RFB4, To15, HD239, and 4KB to B cells
was not inhibited by G5/44. The lack of significant inhibition of HD239 binding to B
cells by G5/44 as detected by flow cytometry was unexpected, especially since the
BlAcore analysis indicated that G5/44 can block the binding of HD239 to CD22. The
lack of strong inhibition of HD239 binding by G5/44 may be explained based on the
differences in their relative affinities for CD22. When the above murine anti-CD22
mAbs were examined for their ability to inhibit the binding of G5/44 to CD22+ B cells,
SHCL1 and M6/13, but the not other anti-CD22 mAbs, inhibited the binding of G5/44.
The binding epitopes of HD239 and SHCL1 have been mapped to the first Ig-like
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.

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
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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28.0 1.4 25.0 28.0 8 Established Model CMA-676 33.7 31.0 4.6 30.0 42.0
7 CMC-544 83.5 76.5 41,6 34.0 >130.0 8

CMGC-544 with rituximab (Rituxan™) was statistically significant. Median inhibitory
concentrations (ICso) were also computed and the effectiveness of each treatment
relative to the treatment with CMC-544 alone was recorded. The statistical analysis
was conducted using the PROBIT procedure in SAS version 8.2.

The results of the study showed that CMC-544 caused a dose-dependent
inhibition of Ramos cell growth over the dose rahge of 0.01 to 3 ng calicheamicin
DMH/mI. The median inhibitory concentration (ICsp) of CMC-544 alone was 0.029
ng/ml. The concentrations of 2, 20, and 200 pg/ml of rituximab (Rituxan™) were
added to CMC-544 treated cells to determine whether the interaction of rituximab
(Rituxan™) with the cytotoxicity activity of CMC-544 is statistically significant.
Rituximab (Rituxan™), added at 20 and 200 ug/ml without CMC-544, had no
significant effect on cell growth by itself (111.7% and 94.0% of vehicle growth,
respectively). In combination with CMC-544, all three concentrations of (Rituxan™)
produced statistically significant (p <0.05) shifts to the left in the slope and intercept
of the CMC-544 dose-response curve. The combination with 2 and 200 pg/ml of
rituximab produced the largest shifts in the dose-response curves. These 2 curves
were not statistically different from each other but were significantly different (p<0.05)
from the 20 pg/ml dose combination. A second study (results not reported) confirmed
the results observed in the first study. The median inhibitory concentrations for the
combinations of 2, 20, and 200 pg/ml of rituximab (Rituxan™) plus CMC-544 are
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 1Cs, of CMC-544 alone.

I 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). Irradiation further suppressed the immune system of the mice to enhance
tumor take. Three days after irradiation, mice were injected subcutaneously with 107
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 mi/mouse ip. The initial
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Rituximab 62.6 37.0 46.2 31.0 >130.0 7 Vehicle 30.5 29.0 3.6 27.0 36.0
20A preliminary study was conducted to determine if rituximab
(RituxanTM) had any effect, either positive or negative, on the survival
response of CMC-544. OMC544 (160 pg/kg) was administered with and
without rituximab (RituxanTM) (20 mg/kg, labeled the high dose drug
combination (HD)). In addition, tower doses of CMC-544 (80 pg/kg) were
coaupfidree RMtHRiver W €8 SIFRBANEY Gai?%ﬁ?%%@gﬂég‘?é/%@fe given

Ibﬁ Ggysn%an@i@ WRISHRBhTVEAIBENACHEIP tdheprespettied 80 qyg/iphosphamide
m 0s e.to the limi . ; N -
oA o R U VG L S At 0 3 S, osorusin

tuxan Tm

wHElaidled (Biemeeditifio§cobbibatisn (MB) ahd wae/ken & Viner ihe (O),

dessspuiasite feasipiiveotitaner dase, compitasionyigdipgseod Sibnisone (P),

m(oRuon%r?(leJ rl\.lé\{)asl.',%\glgr}\%g', (8)%’ Bgékr%)g%dp@ugﬁ@mas administered according to
the same dosing schedule as both CMC-544 and rituximab (Rituxan™) (94Dx3) while
prednisone was administered orally every other day for 5 doses (q2Dx5). Tumors
were measured at least once a week and calculated as tumor mass (g) = 0.5 (tumor
width/2)(tumor length). Group means, SEM were calculated and compared to the
vehicle-treated group for statistical significance using multiple T-tests. Group means
were recorded up to 50 days or until either a mouse died (which disrupted the group
mean) or the tumor grew too large (>3.5g) and the mouse had to be euthanized.
After this time, tumor mass was reported only for each individual mouse in all
treatment groups. The number of tumor free mice at the end of each study for each
treatment group was also recorded.

To determine the effect of CMC-544 alone or in combination with other
bioactive agents on disseminated lymphomas, the SCID mouse model was used.
Male, SCID mice (CB17 SCID), 20-25g, were injected with 106 Ramos cells through
the tail vein (0.2 ml). Either 3 or 9 days after cell injection, 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
(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
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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the established model above. Each prolonged average survival times to

58.5 and 50.5 days, respectively (Figure 25, Table 9). In combination, the

average_survwal time was slightly (though riot statistically significant,

p>0._05) improved to 64.4 days for the high-dose combination. The
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an average survival time of 27 days inguree%), @%@aé? %»%%Tt IteU)l(sotype-
matched control for CMC-544, did not increase survival time significantly (p>0.05).
CMC-544 significantly increased survival time to 41 days while rituximab had a
profound effect, increasing survival time to > 125 days (significantly greater than
CMC-544, p<0.05). Delaying dosing until the tumor cells had an opportunity to
circulate (homing) and deposit in the target tissues (established model) changed the
results for CMC-544 and rituxumab (Rituxan™). CMA-676 again had no significant
effect on survival times (Figure 24, Table 8). Rituximab (Rituxan™) increased the
average survival time to 62.6 days while CMC-544 improved the average survival
time to 83.5 days. There was no significant difference between the effects of CMC-

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 Timse 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 | piuximab | 1284 | >130.0 4.7 119.0 | >130.0 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 41.8 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

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 pg/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 ug/kg) were co-administered with lower doses of rituximab (Rituxan™) (10
mg/kg). The compounds were not given separately at the respective 80 ug/kg or 10
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MD 92.4 >100.0 16.0 62.0 >100.0 10 CMC HD+Ritux HD 64.4 58.5 26.7
29.0 >100.0 10 CMC-544 58.5 34.5 35.8 27.0 >100.0 10

mg/kg doses due to the limited number of mice in the study. This combination, CMC-~
544 (80 ug/kg) with rituximab (Rituxan™) (10 mg/kg), was labeled the medium dose
combination (MD) and was run to determine the feasibility of lower dose
combinations of drugs on SCID mouse survival. CMC-~544 (160 ng/kg) and rituximab
(Rituxan™) (20 mg/kg), administered alone, performed as reported in the established
model above. Each prolonged average survival times to 58.5 and 50.5 days,
respectively (Figure 25, Table 9). In combination, the average survival time was
slightly (though not statistically significant, p>0.05) improved to 64.4 days for the
high-dose combination. The medium dose combination of 80 pg/kg CMC-544 and 10
ma/kg rituximab (Rituxan™) significantly improved (p<0.05 vs vehicle-treated)
survival time to an average of 92.4 days. These results suggested that lower dose

combinations of CMC-544 and rituximab (Rituxan™) were warranted.

TABLE 9: DESCRIPTIVE MEASURES OF SURVIVAL TIMES FOR INITIAL
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 34.5 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 pg/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

A further combination study with CMC-544 and rituximab (Rituxan™) was
conducted. The fouowihg treatment groups were run: CMC-544 at 40, 80 and 160
Hg/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
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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Rituxirnab 50.5 41.0 26.4 30.0 >100.0 10 Vehicle 31.0 27.0 9.7 27.0 56.0
CMC MD = CMC544 medium dose, 60 pg g 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 (Rituxanim) was conducted. The following
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high dosBICMOBARIeETE) 40 AerBinaiprg s CMG-84tchad no obvious effect
on CMC-544’s activity in the disseminated B-cell model in SCID mice at the doses
tested (see above). Whether CMC-544, co-administered with rituximab (Rituxan™),
resulted in either enhancement or inhibition of anti-tumor activity was also evaluated
using the subcutaneous RL B lymphoma xenograft model in Balb/c nude mice. In the
subcutaneous B lymphoma model, tumors were staged to an average tumor mass of
300 mg after which the two therapeutics under study were administered IP. CMC-544
was used at 20 or 80 pg/kg Q4Dx3 with or without rituximab (Rituxan™) (20 mg/kg
Q4Dx3). The co-administration of rituximab (Rituxan™) neither enhanced nor
inhibited significantly (p>0.05) the therapeutic efficacy of CMC-544 (Figure 28).
Rituximab (Rituxan™), administered alone, inhibited RL B lymphoma growth (57%
inhibition of tumor growth at day 20, p<0.05 vs vehicle-treated) in this 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
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
mg/kg 1P, 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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544, 90% and 80% of the mice, respectively, were still surviving at 125
days. Both drug combination groups had 100% of the mice survive until
day 125. Lower doses of CMC-544 are more efficacious than the high
dose of 160 pg/kg. 10Rituximab (RituxanTm), in combination with
CMC-544, had no obvious effect on CMC-544's activity in the
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rituximab (RituxanTm), at doses 20 and 200 pg/ml had no effect on

Ramos cell growth when administered alone. In mice, there was no

evidence of any interaction between 20 C-544 and rituximab

(RituxanTM) 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
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5 activated by rituximab (RituxanTm), before the cells have an opportunity
to infiltrate into the affected organs. The unconjugated 05/44 antibody (the
targeting molecule in CMC-544) had not yet been tested in the
disseminated tumor model in SCID mice, but it had no effect when
administered in subcutaneous xenografts. 05144, being of the IgG4

isotype, would not be expected to activate the host effector mechanisms g
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Mohammad et al., used CHOP therapy (Cyclophosphamide (C) 40 mg/kg 1V,
doxorubicin (H) 3.3 mg/kg 1V, 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
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 mode! described by Mohammad et al., appear similar to those observed
with CHOP therapy (administered 1P, Q4Dx3) in the RL model described herein. In
neither study did CHOP produce long-term cures, unlike CMC-544.
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Survival Time Maximum Survival Time Number of Animals CMC-544 40
pg/kg 118.90 125.00 19.29 64.00 125.00 10 CMC LD + Ritux LD 125.00
125.00 0.00 125.00

TABLE 10: DESCRIPTIVE MEASURES OF SURVIVAL TIME FOR COMBINATION

STUDIES
Treatment Average | Median | Standard | Minimum | Maximum Number
Survival | Survival | Deviation | Survival Survival of
Time Time Time Time Animals
CMC-544 40 118.80 125.00 19.29 84.00 125.00 10
pa/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
pkg
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
Ha/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
ma/kg
Rituximab 10 33.80 34.00 3.26 29.00 41.00 10
ma/kg
Rituximab 20 40,50 34.00 | 1545 31.00 82.00 10
ma/kg ]

Vehicle 25.80 25.00 | 312 22.00 34.00 10
CMC LD = CMC-544 low dose, 40 pg/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
CMC HD = CMC-544 high dose, 160 ug/kg Ritux HMD = 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
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
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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125.00 10 CMC-544 80 LA 118.22 125.00 17.86 71.00 125,00 9 CMC MD

+ Ritux MD 125.00 125.00 0.00 125,00 125.00 10 CMC-544 160 pg/kg
85.22 82.00

the antibody must be minimized while the physical and chemical integrity of the anti-
CD-22 antibody must be maintained. In addition, precipitation of the calicheamicin-
antibody conjugate, which can occur under certain pH and concentration conditions,
needs to be minimized.

In developing a formulation of a monomeric calicheamicin derivative-antibody
conjugate, the pH of the formulation is critical, as this minimizes degradation and
physical instability. A pH of 8.0 was selected to minimize hydrolysis of calicheamicin
and maintain adequate solubility of the conjugate. Additional data, obtained using
SDS-PAGE and antigen binding ELISA, indicated that the significant structural
integrity and specificity of the antibody are maintained at a pH of 8.0. Consequently,
tromethamine was chosen as a buffering agent to maintain a pH of 8.0. An
alternative buffer could include dibasic sodium or potassium phosphate. The range
of buffer concentration can be 5 to 50 mM. A preferred pH range of 7.5 to 8.5 is
suggested for optimum stability/solubility. The current pH specification for the finished
product is 7.0-9.0. ‘

Although the stability of the buffered conjugate solutions is adequate for the
short time, long-term stability is poor. Lyophilization is used to improve the shelf life
of the conjugates. The problems associated with lyophilization of a protein solution
are well documented, and the loss of secondary, tertiary and quaternary structure
can occur duringv freezing and drying processes. Sucrose is included in the
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% w/v sucrose have been used. In addition, a polymeric bulking agent, such as
Dextran 40 or hydroxyethy! starch can be incorporated to enhance the appearance
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.

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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40.37 35.00 125.00 9 CMC HD + Ritux HD 91.30 100.00 36.31 44.00

125.00 10 Rituximab 5 mg/kg 40.70 36.50 9.57 34.00 64,00 10 Rituximab
10 mg/kd_

An electrolyte may also be present in the formula and may be used to
improve the efficiency of the final purification process. Sodium chloride is typically
used at a concentration of 0.01M to 0.1 M. Additional electrolytes such as sodium
sulfate may also be used as a replacement for sodium chloride since it may be more
easily lyophilized. Optimally, the final CMC-544 solution comprises 1.5% sucrose (by
weight), 0.9% Dextran 40 (by weight), 0.01% tween 80, 50 mM sodium chloride,
0.01% polysorbate 80 (by weight) and 20 mM tromethamine.

A representative formula for the solution prior to lyophilization is presented
below: CMC-544 0.5 mg/mL, sucrose 1.5% by weight, Dextran 40 0.9% by weight,
sodium chloride 0.05 M, tween 0.01-0.05% by volume, polysorbate 80 0.01% by
weight, tromethamine 0.02 M, pH 8.0, and water. The solution is dispensed into
amber vials at a temperature of +5°C to 10°C, (optimally at +5°C); the solution is
frozen at a freezing temperature of -35°C to -50°C, (optimally at -45°C); the frozen
solution is subjected to an initial freeze drying step at a primary drying pressure of 20
to 80 microns, (optimally at 60 microns); the freeze-dried product is held at a shelf
temperature at -10 °C to -40°C, (optimally at -30°C), for 24 to 72 hours, (optimally for
80 hours); and finally the freeze-dried product is subjected to a secondary drying step
at a drying pressure of 20-80 microns, (optimally at 60 microns) at a shelf
temperature of +10°C to +35°C, (optimally +25°C), for 15 to 30 hours (optimally for
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-filed 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
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).
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33.80 34.00 3.26 29.00 41.00 10 Rituximab 20 mg/kg 40.50 34.00 15.45
31.00 82.00 10 Vehicle 25.80 25.00,3.12 22.00 34.0010 CMCLD =

CMC-544 low dose 40 pg g CMG MD = CMC-544 medium dose, 80 pg kg
5CMC HD = CMC-544 high dose, 160 pg/kg

TABLE 11: COMPARISON OF THE CMA-676 FORMULATION AND CMC-544
FORMULATION FOR CMC-544

CMA-676 Formulation CMC-544 Formulation
Protein 1.0 mg/mL 0.5 mg/mL
Conceniration
1.5% sucrose, 0.9% 1.5% sucrose, 0.9% Dextran
Formulation Dextran 40, 100 mM 40, 0.01% tween 80, .01%
sodium chloride, 56 mM polysorbate 80, 50 mM sodium
phosphate buffer chloride, 20 mM tromethamine

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
; Formuiation
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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- - " [---- ---- -"- u Ritux MD = Rituximab medium dose, 10 mg/kg Ritux HO
Rituximab high dose, 20 mg/kg EXAMPLE 9 STABLE FORMULATIONS

OF CMC-544 Stable formulations of CMC-544 for in vivo administration
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short time, long-term stability is poor. Lyophilization is used to improve the
shelf life of the conjugates. The problems associated with lyophilization of
a protein solution are well documented, and the loss of secondary, tertiary
and quaternary structure 20 can occur during freezing and drying
processes. Sucrose is included in the formulation to act as an amorphous
stabilizer of the conjugate and maintain the structural integrity of the

i ing, freezing and drying. Concentrations of 1.5- 5.0% w/v
yg&@eﬁ%%%ﬂg{een used. In addition, a po%[% ig kéLJ/J}aﬂng agent, such as
e

Dexfrar 8RRy aRAVYEHEI St N & IRE Sr% 134 to enhance the
appearance.25«sed gy sitat, rigidinCHehe ijiophfized Rale Satrer Systems 3:263
concentratj 0.5-1.5% by weight. These materials form lyophilized

cakes at relatively low concentrations and can be used to minimize the

overdll $bfaSatamtdNe ot 8{d K¥hilized formula, thus permitting more rapid
freeze dryinedreknNdarrsoaties have used a Dextran 40 concentration

of 0. %§ V\{:@i ht OPglyﬁpg%%te 80 is included in the formulation to
f.No
t)ﬁe saogFurbuﬂ

enhanc y of the' conjugate. A preferred concentration of
0.0166 i$)BednteithMopbiehtidi’fange of 0.005-0.05%. Tween is also added
to the formylptimate osermgation of 0.91- 0.05% by volume. An

electrolyﬁipﬂaﬁ .‘f?g‘o be f?rﬁs?% !1”1 }Qg?[)cgmul)aga(qggy)ay be used to

imprgve c%)% e final purification process. Sodium chloride is

typicallyhisddGannebnedpsssnioro MelVRig 2P KA SRR Mal electrolytes
suchgs gefiun-sulgicamayaien besed as7a replacement for sodium

chloride since jt m e.more 5 easi hilized. Optimally, the final
C|V|615E‘£@o?ﬁﬁbr?%§t%'fr}?§” E?%@Z %ﬁu@c%%e ge‘bé we(égr%g 0.9% Dextran 40
(by wisighit) 20D39buikz BB NS ALY eSS 6. 6P holysorbate
80 (byawigightans 20 mbkiamathamamms (1986)epresentative formula for
the solutjon prior to lyophilization is,pr low: CMC-544 0.5
mg/m1lf‘,' Mﬁfhﬁg}é f%ﬂ% g&"%&’é%ﬁ%ﬁ%‘ggﬁ%@%% by weight, 10 sodium
chloritie B&fen ane 6011013089647 43 IR) polysorbate 80 0.01% by

weighls tiemetkamine i 20MenH £.0,1angonaset) The solution is

dispensed.into amber vials at a.te + 10C, (optimally at
+5C):thd SoltRIOR ?s'q‘r?\){z%'h %t%‘%r(?%g%??gr%;é?a?tﬁ%?g)f -35C to -50C,

(optim8ly. Bt B4pGieinetibzérirsaiuioh 18RRI 8% initial freeze
drying §te@ s adirimany gyiiggores sueeelrf2 67 Into 80 lvgorains  itpdatally310-334
at 60 mica)é'@j the freeze-dried product is held at a shelf temperature at
-10Cto - ,’(optimally at -30C), for 24 to 72 hours, (optimally for 60
hours20aR€ Timatyianofrdlez AMPiEH PPSEYCt is subjected to a secondary
drying stepag @/Kying megssiye 256203802-ausrdessjoptimally at 60
microns) at a shejf t ratureaf+ + optimally +25C), for 15
to 30 %drg"(o‘#? aﬁyﬂg"rﬁ%ﬁlz %Té)g%égraegg%rgﬁrise test is used to
deteriztn@dttereatiah GrimaBpiryReeabmrb. coAatdisr 6f 19&yophilization
cycle gheryiglsRm Rac-filladovithanitrese rasd stopigred.  Table 11
sets out the differences jn the f j S CMC-544 and the
formufariS HI8EH ﬁﬂag'\%’g%%'g Tlr?i%%g%ydiﬁgéegébes between the
CMA-876.25. fBatentdtiom&vd #Bformulation used for CMC-544 include
reduced pratepLeaneentiasianoghe new formulation (0.5 mg/mL), the use
of tromethamine as a buffer ell\%éhe presence of 0.01% tween 80. This
result€fh the redlshsiltted @Mt544 in the new formulation being clear as
opposesl to. thé atebidity §6819 i23the reconstituted CMA-676 formulation
(see Tablesilaandiid). 3@,7AB-E 11: COMPARISON OF THE CMA-676
FORMULATION AND CMC-544
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FORMULATION FOR CMC-544 CMA-676 Formulation CMC-544
Formulation Protein Concentration 1.0 rrig/mL 0.5 mg/mL Formulation
1.5% sucrose, 0.9% Dextran 40, 100 mM sodium chloride, 5 mM
phosphate buffer 1.5% sucrose, 0.9% Dextran 40, 0.01% tween 80, .01%
polysorbate 80, 50 mM sodium chloride, 20 mM tromethamine 5

TABLE12: STABILITY AND PHQ%&% CHEMICAL OBSERVATIONS OF
THESANTAG 7RURIGES S-S 2 f ATIONS FOR CMC-544 AT 5C.
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Slight_ly turbid Slightly turbid Clear Clear PH 7.5 7.5 7.8 7.8 Total
Protein(mg/mL) 1.07 1.07 0.52 0.52 Total Calicheamicin (t/rLgin f
Aprotein) g _o_67 67 57 57 Unconjugated
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Calicheamicin (ug/mg of protein) 1.21 2.82 0.97 1.13 % Aggregates 3.03

2.811.591.70 TABLE 13: STABILITY AND PHYSICO-CHEMICAL

OBSERVATIONS OF THE CMA-676 AND CMC-544 FORMULATION;n gy | p

LYOPHILIZED AND STORED AT 25C CMA-676 FORMULATION
CLAIMSMC-544 Formulation Time Initial 4 weeks Initial

1. A method for preparing a composition comprising monomeric calicheamicin
derivative/antibody conjugates with reduced low conjugated fraction (LCF) having the formula,

Pr(-X-S-S-W)m

wherein:

Pris an antibody;

X is a hydrolyzable linker that is capable of releasing the calicheamicin from the
conjugate after binding and entry into target cells;

W is a calicheamicin;

m is the average loading for a purified conjugation product such that the calicheamicin
constitutes 4 — 10% of the conjugate by weight; and

(-X-8-S-W)m is a calicheamicin derivative,

said method comprising the steps of.

M adding the calicheamicin derivative to the antibody wherein the calicheamicin
derivative is 4.5 — 11% by weight of the antibody;

(2) incubating the calicheamicin derivative and the antibody in a non-nucleophiiic,
protein-compatible, buffered solution having a pH in the range from about 7 to 9 to produce a
composition comprising a monomeric calicheamicin derivative/antibody conjugate, wherein the
solution further comprises (a) an organic cosolvent, and (b) an additive comprising at least one
Ces-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 about 15 minutes to 24
hours; and

(3) subjecting the composition produced in step (2) o a chromatographic separation.
process to separate monomeric calicheamicin derivative/antibody conjugates with a loading in
the range of 4 — 10% by weight calicheamicin and with fow conjugated fraction (LCF) below 10

percent from unconjugated antibody, calicheamicin derivative, and aggregated conjugates.

2. The method of claim 1, wherein 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, and a biclogically active antibody fragment wherein the biologically active

fragment is a Fab, a modified Fab, Fab’, F(ab’), or Fv, or a heavy chain monomer or dimer.

3. The method of claim 2, wherein the humanized antibody is directed against the
cell surface antigen CD22.
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4 weeks Physical Observation of Reconstituted Conjugates Slightly turbid
Slightly turbid Clear Clear PH 7.5 7.5 7.8 7.8 Total Protein (mg/mL) 1.03  y;csLLP
1.03 0.51 0.51, Total Calicheamicin (jig/mg of _protein) 67 67 57

4. The method of claim 2, wherein the antibody comprises a light chain variable
region comprising SEQ ID NO:19 and a heavy chain variable region comprising SEQ 1D NO:27.

5. The method of claim 2, wherein the antibody is a humanized antibody and
comprises a light chain comprising SEQ ID NO: 28.

6. The method of claim 2, wherein the antibody is a humanized antibody and
comprises a heavy chain comprising SEQ ID NO:30.

7. The method of claim 2, wherein the antibody comprises a light chain comprising
SEQ ID NO: 28 and a heavy chain comprising SEQ ID NO:30.

8. The method of claim 2, wherein the 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 or residues 50 to 66 of
SEQ ID NO:27 or residues 50-66 of gH1 in Figure 6 for CDR-H2, SEQ ID NO:3 for CDR-H3,
SEQ ID NO:4 for CDR-L1, SEQ ID NO:5 for CDR-L2 and SEQ ID NO:6 for CDR-L3.

9. The method of claim 8, wherein the antibody comprises residues 50 to 66 of SEQ
ID NO:27 for CDR-H2.

10. The method of claim 1, wherein the calicheamicin is gamma calicheamicin or N-
acetyl gamma calicheamicin.

1. The method of claim 1 or 10, wherein the calicheamicin is functionalized with 3-
mercapto-3-methyl butanoyl hydrazide.

12. The method of claim 1, wherein the hydrolyzabie linker is 4-(4-acetylphenoxy)
butanoic acid (AcBut).

13. The method of claim 1, wherein the additive of step (2)(b) is octanoic acid or its
salt.

14. The method of claim 1, wherein the additive of step (2)(b} is decanoic acid or its
salt.
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57 linconjugated Calicheamicin of protein) _(pg/mg 1.13 2.63 1.03 2.96
1.031.49 0.94 2.09 % Aggregates  5All references and patents cited
above are incorporated herein by reference. Numerous modifications and
variations of the present inventions are included in the above-identified
specificdiiermativhé dsipeticdhereie bbwddityeooprevideskill incamsantrauch
200 mModifications and alterations to the conjugation process, the conjugates
made by the process, and to the compositions/formulations comprising

conjugates are 10believed to be encompassed within the scope of the
clims. BiamryeRAsiaip 14, wherein the additive is provided in a concentration range
of 30 mM to 50 mM.

MCSLLP

17. The method of claim 1, wherein the chromatographic separation process of step

(3) is size exclusion chromatography (SEC).

18. The method of claim 1, wherein the chromatographic separation process of step
(3) is HPLC, FPLC or Sephacryl S-200 chromatography.

19. The method of claim 1, wherein the chromatographic separation process of step

{3) is hydrophobic interaction chromatography (HIC).

20. The method of claim 19, 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-Butyl HIC medium.

21. The method of claim 19, wherein the hydrophobic interaction chromatography

(HIC) is carried out using Butyl Sepharose 4 Fast Flow chromatographic medium.

22. A composition comprising monomeric calicheamicin derivative/anti-CD22
antibody conjugates with reduced low conjugated fraction (LCF) below 10 percent and having the
formula,

Pr(-X-S-8-W)m

wherein:

Pris an anti-CD22 antibody;

X is a hydrolyzable linker that is capable of releasing the calicheamicin from the
conjugate after binding and entry into target cells;

W is a calicheamicin;

m is the average loading for a purified conjugation product such that the calicheamicin

constitutes 4 — 10% of the conjugate by weight; and
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1. G. Kohler and Milstein, C., Nature, 256:495 (1975). 2. T. 0. Hose and
Blair, A.H. CRC Critical Rev. Drug Carrier Systems 3:263 (1987). 53. U.S.
Patent No. 5,877,296 4. U.S. Patent No. 5,773,001 5. U.S. Patent
No. 5,714,586 6. U.S. Patent No. 5,712,374 7. U.S. Patent. Ngi.CSLLP

5.068.8%)1 28 daitrrataitiaaeiieitab, J. Md. Recognit. 7:9 (1994). 9. H.
McConnell and Hoess, J., J. Mol. Biol. 250:460 (1995). 10. Nord et al., Nat

Biotechnol. 15:772 (1997). 11. Nord et al., Protein Eng. 8:601 (1995). 12.
K&Pand SEhEEPesEn Rt iR VEETCD R YB-6557 pgbR]y fpigeted from a
group Masksind &teahpBidoheraistrp 85 BOA6EIOG) Y, Mawkandeitally, a humanized

antibo%}i%%ﬁﬁ;%&%ﬁ%@@ggy(%ég ?&dﬁﬁtﬁg%imﬁ%@ﬁa@%ﬂ Wedstde

S . ang, et a|, J. Biol. Chem,. 270:12250 (1995). 17. |.D. . .

otoalip Qi R i AR AR (e | D e

monomen HAeH!. 128:867-881 (1992). 19. Kabat at al. Segencing. of Proteins
of Immunological . Interest, 1:310-334 (1994). 20. POT publication No.

V\éQ v/ Qﬂg @ngasltYm @B%-QQ; \M@teﬁi@b a%%é(zﬁ%éﬁl\gg’o@%prises a light
chain variable region comprising SEQ ID NO:19 and a heavy chain variable region comprising
SEQ ID NO:27.

25. The composition of claim 22, wherein the anti-CD22 antibody is a humanized
antibody and comprises a light chain having a sequence set forth in SEQ ID NO:28.

26. The composition of claim 22, wherein the anti-CD22 antibody is a humanized
antibody and comprises a heavy chain having a sequence set forth in SEQ ID NO:30.

27. The composition of claim 22, wherein the anti-CD22 antibody comprises a light
chain comprising SEQ ID NO:28 and a heavy chain comprising SEQ ID NO:30.

28. The composition of claim 22, wherein the anti-CD22 antibody 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 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, or as
L3 in Figure 1 (SEQ ID NO:6) for CDR-L3.

29. The composition of claim, 22, 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
or residues 50 to 66 of SEQ ID NO:27 or residues 50-66 of gH1 in Figure 6 for CDR-H2, or SEQ

ID NO:3 for CDR-H3, and comprises a light chain wherein the variable domain comprises a CDR
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S0 to Q%qg‘fﬂi%%o(%@éfqﬁiig‘Hamann P., Hinman L., Beyer C., Kindh D.,

Upeslacis J., Flowers D., Bernstein I., Choice of Linker. Bioconj. Chem.;
1340-46r(&QQ&osition of claim 23, wherein the humanized anti-CD22 antibody is a

CDR-grafted anti-CD22 antibody.

MCSLLP

33. The composition of claim 22, wherein the anti-CD22 antibody comprises a

variable domain comprising human acceptor framework regions and non-human donor CDRs.

34. The composition of claim 33, wherein the human acceptor framework regions of
the variable domain of the heavy chain of the antibody are based on SEQ 1D NOS:21 and 22 and
comprise donor residues at positions 1, 28, 48, 72 and 97 in SEQ 1D NO:8.

35. The composition of claim 34, wherein the anti-CD22 antibody further comprises
donor residues at positions 68 and 70 in SEQ ID NO:8.

36. The composition of claim 33, wherein the anti-CD22 antibody comprises a
variable domain of the light chain comprising a human acceptor framework region based on SEQ
ID NOS:17 and 18 and further comprising donor residues at positions 2, 4, 42, 43, 50 and 65 in
SEQ ID NO:7.

37. The composition of claim 36, wherein the anti-CD22 antibody further comprises a
donor residue at position 3 in SEQ ID NO:7.
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43, A method for the preparation of a stable iyophilized composition of a composition
of claim 22, the method comprising:

(a) dissolving the composition comprising the monomeric calicheamicin
derivative/anti CD22 antibody conjugate of claim 22 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
bulking agent at a concentration of 0.5-1.5% by weight, electrolytes at a concentration of 0.01 M
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,

(b) dispensing the above solution into vials at a temperature of +5°C to +10°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 -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 ata
drying pressure of 20 to 80 microns at a shelf temperature of +10°C to +35°C for 15 to 30 hours.

44, The method of claim 43, wherein the calicheamicin of the calicheamicin

derivative is gamma calicheamicin or N-acety! calicheamicin.
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55. Gibaldi M., Perrier D., Pharmacokinetics, 2'16 ed., Marcel-Dekker Inc.,

NY (1982). 56. Van Horssen P.J., Preijers, F.W., Van Oosterhout, Y.V.,
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Diin i F.Ehe Upstisid sibclhinClnvde Risths 133 REy3s adlqato9 8pns thelareltnan
consisfihg of WissHb MY | aBRIGS I ANcKimERIGIM Ay, StRiIeESieMRIISOR Mmanized

antibo yl,tzagsera %am’ S‘t 0 hd gglgw%%]aé\\g%%v%%ﬁg%ﬁ%éré%@%%e%% the

[. 29: 2060. Schindler
blologlsa"vsa%wf@a@neméggrﬁ%ﬁ RodSRA Tk R/t 225 F e SAREF RES

mononfe2bbeRb& (2001). 61. Vincent T. DeVita, Samuelo Hellman, Steven A.
Rosenberg Eds., Cancer Principles and Practice of Oncology, 6th Edition,

|ISh Li thII ms and |Ik|n 2001 2562. Edward Chu
and Vlnirentrq&%(f?{ a&?}égic%ﬁrg' ar?caenr 8?3%3? Eﬁ{ 'gnvl?nfable

regicmPamﬁm.sﬁ&&%a%@mm'wa@%refm www%@ﬁb@pr 27.

preparing a composition comprising monomeric calicheamicin

d@?'va“\fﬁ(é%@ﬂéa/&%ww%%%wJWJQ%&QH%Q&}QQJ@@W&A&&F)

aving the formula, Pr(-X-S-S- wherein: Pr js a
antvofly )8 SR RGP HAETE GO FRETEAET e AT GRS T !
forth ingRfAdaNRBr binding and entry into target cells; W is a calicheamicin;
m is the average loading for a purified conjugation product such that the

CﬁgCheamlgm&R&? HF%QT%&SWK@@T “ﬂ% %%43&%8 Q%k%%&gﬂt % -grafted

-X-S-S-W)m is a calicheamicin derivative,
ant:body having specificity for human CD22 and comprises a heavy chain having a sequence set

forth in SEQ 1D NO:30.

49. The method of claim 43, wherein the antibody comprises a light chain comprising
SEQ ID NO: 28 and a heavy chain comprising SEQ ID NO: 30.

50. The method of claim 43, wherein the antibody 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 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 COR-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, oras L3 in Figure 1 (SEQ ID
NO:6) for CDR-L3.

51. The method of claim 43, 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 or
residues 50-66 of SEQ ID NO:27 or residues 50-66 of gH1 in Figure 6 for CDR-H2, or SEQ ID
NO:3 for CDR-HS3, and a light chain wherein the variable domain comprises a CDR having at
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said method comprising the steps of. (1) adding the calicheamicin
derivative to the antibody wherein the calicheamicin derivative is 4.5- 11%
by weight of the antibody; (2) incubating the calicheamicin derivative MCSLLP
and the antibody in a non-nucleophilic, protein-compatible, buffered
least oB6l6HiOB Kayiag-aspivdn herangeNbonicabmR-7 118 tipdBderssDR-L2, or
SEQ |§W8%0f%'$'85§%@p”s'ng a monomeric calicheamicin derivative/antibody
conjugate, wherein the solution further comprises (a) an organic
cosolvent, and (b) an additive comprising at least one C6-C18 carboxylic
agd or if@smetqufvtieiremﬁth@m@ubmi@nti@ébﬁ@n@tt§68a$%Qé@nfii@ﬁétfef&DR-
H1, SHaNSIRG rasnsrious ROS torabeat BDI0s arsE@boldimediasgngremo 66 of
SEQ IB‘WQJUIZ 5 rPe!Q, Ej%% %é gfo"l!ﬁ n’?E ure 6 f&?bﬂ#ﬂ%tg@dfﬁ IQB@%’:S&W H3,

et {o a roma ic Separation. process to separate
SEQ '%Nﬁd}ﬁ@rﬁtb%ﬂ‘téh MiGINGRilRt %%BB&?%BHRJB‘&%%WE Tohding in

the range of 4- 10% by weight calicheamicin and with low conjugated
frggtion ﬂhgﬁpeh%l@\ﬁf tl,lglRQT@%JFQMWQ%HM@Q&%@Q%@MU% 50 to 66 of

i vative, and aggregated conjugates. 2.The method of
SEQ “§ %%af&hgeﬁr}gr% e antibody is selected from a group consisting of a

monoclonal antibody, a chimeric antibody, a human antibody, a

hemanizes aihadyt @asingte vahaiinahtbatlyy ndabisie gicatighéctivaain
comprAHPRIWfRmeH WaGEIBHENe iRogicabh ke HBLoReRiHs a Fab, a

modified Fab, Fab', F(ab)2 or Fv, or a heavy chain monomer or dimer.

3.The method of claim 2, wherein the humanized antibody is directed

against fie cettmgiceanfigerhoppahe humap SCEePIAITROE BP'El Eaieps of the
vanabwmmghtbﬁmmg%mmrﬂﬁeara«@mcMiBomaréablmagmmnprmfgm and

D N V3K ID
22 a8 S B o tns gy o
humanized antibody and comprises a light chain comprising SEQ ID NO:

285. BeThetmeticthiof Claimh&eintiereintithdydntiherdpirpashatrvizedidues
at posiiatie @t ARt cRBRHSesNheavy chain comprising SEQ ID NO:30. 7.

The method of claim 2, wherein the antibody comprises a light chain

comprising SEQ ID NO: 28 and a heavy chain comprising SEQ ID NO:30.

8 5The M & Bre alisiedn RherBriaiRdERIBeRY compiRssS Saitehip qmat of the
light ctaiirCloRphkinSEERiiaNCeedtor BB@WBINEDDS basBEQ: IEE N M NOSH 1FE@ T3
and AR R FRRIG B Ror PelRiB8: o pERIR NQ: 43, anresidiessnR-SEfgkd.

Figure 6 for CDR-H2, SEQ ID NO:3 for CDR-H3, SEQ ID NO:4 for

CDR-L1, SEQ ID NO:5 for CDR-L2 and SEQ ID NO:6 for CDR-L3. 9.

Th8.metfibe e tledrl 8lajhefe M iainiFrEEp e ESorBRTiaR 8 SONRS BSidue
at podfoR B@ BENMAigr CDR-H2. 10. The method of claim 1, wherein

the calicheamicin is gamma calicheamicin or N-acetyl gamma

calicheamicin. 11. The method of claim 1 or 10. wherejn the

calitheariGiM R RMeDAEZad RRET 'S HREAIRBHE- 2RISR Bd%&yi“” variable
regiothyairazisieg SEQ 12 NThé anethbebof ehaimvariaiireredionrompydsoily SEsdlinkes.

is 4- (4 acetylphenoxy) butanoic acid (AcBut). 13. The method of claim

e S O S S, T

od o clalm , wherein t ecanoic acid or
thera@éa.’fl_cggg effective Concentratlon

61. The method of claim 60, wherein the bioactive agent is a cytotoxic drug.
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15. The method of claim 13, wherein the additive is provided at a
concentration of 200 mM. 16. The method of claim 14, wherein the
additive is provided in a concentration range of 30 mM to 50 mM. 17. mesLLp
The method of claim 1, wherein the chromatographic separation process
ofztep (B)sisnsineexictizio Al misieindop Hsiagi{SE=aynt is a grgwthifactpethod
of claim 1, wherein the chromatographic separation process of step (3) is

3LC EIPE%eC{F\ (ﬁ[ry l6§ %‘P.Qr& r{%@&%oa%mg%ent is a]h% g methOd of

aim 1, wherein't romatograp ic Separation process of step (3) is
hydrophoblc mteractlon chromatography (HIC). 20. The method of
ckdm 197 hamereodtbieclaird G diereimtier &etestiverrgentitographiyodfiC) is
carried out using Phenyl Sepharose 6 Fast Flow chromatographic

d|um Bu rose 4 F st Flo chrom ogra hic
gée%pharose r\ﬁ\'ﬁ'c ‘rf%’)mateoralr%% ¢Hiedium q%?/%ep;% Jgner-bqg?)ll{ﬁ
Compra%ﬁﬁ@t@g%m@mmm 'M’éﬁ?bméﬁhﬂéﬂ?ﬁ‘% ?ﬂf&ﬂveﬁﬂgr WRFStep
aldarid-dsutyditti€s snieddisns, amind2dughhe alaiitio thoficiairgiykeraieayess theabinose,

xyxosehxgﬁ%%0&5%@%%%@&%@&%&%“%&3@nb%gé‘fﬁhgﬂneglé YSING %bese

ose 4 Fast F rap cm A compositi
e e e N N R
isoascegnjusiteasafithicedidclegting: coreRfadrarittion. @EPirltveas: p?é?@é}?ﬁe
allose 2416088MHDB$6E 68 RSB EnfrTulosy yuwbersinidse | pavas bRz,

glucurgﬂggggly iucon)g A %YQJQ%X%%QJ E@éﬁh&*ﬁ?&é&&%ﬂé‘%r&?&&%@sm&gmme

calich eamlcm from the conjug ate after binding and entry into target cells;

galactfRige SHERSEnTRIRIose: “ﬁf\*E@W%C%&ﬁé%%‘?nfj%?%ﬁﬂ?ﬁf&dga'ada”s

galactommangatibugm chactrsoshxiteatst ey aalicheidanciarsaestinnazi4ctocarposthe

pectmgqmétﬁ;aéedy ¥RJekE, @U%Iﬁlgl&c&ﬁn%%%p@cﬁwcé@m@@mQiﬁrﬂer{b\é@ﬂ}l’ﬁq
10N, 0 wherein the al

chitin, aéqla % %etmtpo ondroutlnlaéerme?tan h auromc tatlaQD%Zagrat xan algg?’um starch,
ed from a group cth|st|n of & monoc onal anti Imerl

sucrosen glii5ase: éaﬁmﬁ%{}ﬂmdﬁﬂy'mﬁﬁaﬁ@ewﬁtmw %{ygﬂ#gq@'mﬁ%'ene glycol,
glycerantibogdgniandtarioblogically active antibody fragment wherein the
biologically active fragment is a Fab, a modified Fab Fab', F(ab")2 or Fv,
he cha er.or dimer. 24. Th m osmon of claim
Zggwh?[relﬁ ?“heeﬂé{%]u % 6§h¥vbo )'/nég?ncp f)ergtgc g'ht chain variable
region comprising SEQ ID NO:19 and a heavy chain variable region
camprisinige 3@ dDINEAY 66, whaBinlthe suanope sitppesofitciaina e miadoinf
1 5% Q%TODZZ antibody is a humanized antibody and comprises a light
aving a sequence set forth in SEQ ID NO:28. 26. The
composmon of claim 22, wherein the anti-CD22 antibody is a humanized
afiibodyTaadnethepaseain hdaviettiaiieralieacdudiirhegestis foediran 40, and
is at a2bAdhIr NS 3D 0.9% by weight.

69. The method of claim 43, wherein the polymeric bulking agent is hydroxyethyl

starch 40, and is at a concentration of 0.9% by weight.

70. The method of claim 43, wherein the electrolyte is sodium chloride, and is

present at a concentration of 0.05 M.

-87-



27. The composition of claim 22, wherein the anti-CD22 antibody

comprises a light chain comprising SEQ ID NO:28 and a heavy chain

comprising SEQ ID NO:30. 28. The composition of claim 22, wherein  MCSLLP

the anti-CD22 antibody has specificity for human CD22 and comprises a

heavy chiainmvehexest dhenwvasiablerdannai sonamipisektaigRBehtivingatactant.

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 (SE% ID NO:13) 0

($BQ ID' RSB LB SEAIBN e 8y PR iR PS8R e 'aﬁfsse"t
at a cah¢SEGID MO Bfidy@BIBH3, and comprises a light chain wherein the

variable domain comprises a CDR having at least one of the sequences

giyen 1in f

Qo oMU BT s i e Bl s R oo
presex@gq:g E%“Ce”traﬁgn t'I”i‘l(\)eo@d}‘]nposmon of claim, 22, wherein the antibody

comprises a heavy chain wherein the variable domain comprises a CDR

haying atlgasiRne LI/ I8ANRECRPIMAN NiRER R NP SleforEB R eH1,

SEQ ID NO:2 or SEQ ID NO:13 or SEQ ID NO:15 or SEQ ID NO:16 or

residues 50 to 66 of SEQ ID NO:27 or residues 50-66 of gH1 in Figure 6

fofSC DRI MR of AFINGSRHEEDRG-EPIUIRE BiPIRLEE AisRfmeeAdle vials at
a tempdpgtiedotheagariable domain comprises a CDR -82- MCSLIJ) having at

least one of the sequences given in SEQ ID NO:4 for CDR-L1, SEQ ID

NO:5 for CDR-L 2, or SEQ ID NO:6 for CDR- Sltl

of Etaim 2% WREPS ﬁftﬂg'rﬁrﬁ? *Hs! 3%588%&&%6@%3%&%% ri ?or
vials iCEIRIdd PUSE @ frERNIM: tonareSa@e |0 8333 or SEQ ID NO:15 or SEQ ID

NO 16 or residues 50 to 66 of SEQ ID NO:27 or residues 50-66 of gH1 in

6 f |
o L SR BRGSOl B TG B B oo oo
initial E‘@Wé@ﬁﬁfﬁﬁ’s‘?ﬁérﬁ’@?ﬂéﬁ’ﬁ’@@ RiATEHERPHRE BifteeTsY ah‘f[’lBB%K/temperature of

-30°Cdongprisessresidues 50 to 66 of SEQ ID NO:27 for CDR-H2. 32. The
composition of claim 23, wherein the humanized anti-CD22 antibody is a

C?&B gra%ed ar‘ﬁ%%% Fau I% drYerem in. st?’g-g}/tﬁe %Eg (rjlngfrgo%(@o%stap (d)

whérein the A5t 5ant y comprise ana main comprisin
is SUWﬁé@&%@ﬁm&wﬂﬁﬁwﬁﬁé@ﬁ)ﬁ@'aﬁarﬁﬁwﬁmﬁﬁﬁ éBR%e'f tempgypture
of +25Fbe@mpogition of claim 33, wherein the human acceptor framework

regions of the variable domain of the heavy chain of the antibody are

based on SEQ ID NOS:21 and 22 and co I‘IS donor residues at

oo TR RI0Y ST BEG ORI o g e g
claim @R glegparsg bherein the anti-CD22 antibody further comprises donor

regiflues ad4anaHaNS @hposthién dorTdriQnd a8 meric c3h&amicin derivative/anti

cnzzcmw&%ﬂa%admﬁ%‘ ﬁ\ﬂgrg'ﬁ}lghSoﬁgéh%g@d?l@t@gdé'nqgmgrﬁ?%cﬁutlon

variable domain of the light chain comprising a human acce
Compﬂaﬂeeavmaf@b%fﬁ%sga&%ﬁ%ﬁﬁqb%@%ﬁl MRIRH A Rl buking agent
at a coopaptigiing ofdhof iEsituesiabipeisitiong sy, at a4ndg)tadare 891V3eh M. a
solubNthgellltat%n@gge-ﬁh& GQIRRsHARObCHHE I0svheyalBidhe I@WM@@&I\TB a’t7 a
ant rther e n 7.
cone g R e e e B2 ﬁgﬁ o™
co(r*’??pnségsﬁq{g?‘{tgc‘l"?ﬁlﬁb\%iﬁé@fé‘?@d%%‘i‘iﬁ?ﬁﬁéﬁfb%@@?[?fﬁé Qid %<
heayy chiasrzirariableotetiontcoineprisin SRR DNO B B Fhe°Composition
of claim 22, wherein the anti-CD22 antibody comprises a hybrid CDR
comprising a truncated donor CDR ggguence wherein the missing portion
of the donor CDR is replaced by a different sequence and forms a
functional CDR. 40.The composition of claim 22, wherein the
calicheamicin is gamma calicheamicin or N-acetyl gamma calicheamicin.



41.The composition of claim 22 or 40, wherein the calicheamicin is

functionalized with 3-mercapto-3-methyl butanoyl hydrazide. 42.The

composition of claim 22, wherein the hydrolyzable linker is 4-(4- MCSLLP

acetylphenoxy) butanoic acid (AcBut). 43.A method for the preparation of

a(dfiable dybjehiiizgtecorapositidgionfeecdniipbbiian diytlaiste 2{ deimeyivdng
press&@mfﬁr]mﬂﬁgb mgro(@)a@5§ﬁ@ﬂh ?QT{‘BC 2@2&9.@apaiﬁwtﬁommﬂﬁgfﬁwglgaﬂm%ﬂe

eamijcin derjvative/anti a ugate of clai t
flzzj | concent Ct' T%I 6 05 10 2 é (P rf)mﬁcn a SOl E%gtlﬁ %gr%corn é: mymg S?ep ata

dW'”Q&Véﬁrﬁ&%m%wéﬁf@ﬁaﬂfé?@wat@%oﬁyw&gwéfb@i{ﬁﬁémo 30 hours.

bulking agent at a concentration of 0.5-1.5% by weight, electrolytes at a

cagcentrafion,AHAsRb bie A 79, @h%%m%yafﬁcd@@%%%msaée%ded from the

concer. trat on o 5-0. 0 % by wel ht, buffe enta
oroup A GOy B B S T AL G Pull B HReR gmgizec
antibogpcpveias,chain a('ﬂi)b@%péﬂguﬁ@ﬂwawmw @asPohtdragaIshmdgerein the
biologteampasaie fFeagiemGs to Fak0 € modifie(CF dbe eaNgrthE \solLitigRrad Betr@ezing
monotelPPESRIKre of -.35C to -50C; _ (d) su_bjecting the frozen solutior_l to an

initial freeze drying step at a primary drying pressure of 20 to 80 microns

at a shelf-temperature at -10C to -40t for 24 to 78 hours; and (e)

s@jectinderrerfretsition pecairotiu ethef <itep @nticR 22 eotintalry cdryprigeste ight
chain 24 BlEyIBE T esSYFRIAG 88 d0BRMICans AhaasheHAampriaiueieh td@6rithg
SEQ lﬁ?@ .Jor 15 to 30 hours. 44.The method of claim 43, wherein the

callcheamlcm of the calicheamicin derivative is gamma calicheamicin or

N-acetyl calicheamicin. 45. The method of claim 43, wherein the

al@bodyTiseseleptedidrooh daendiouphernsibtirgteC 2Rantizional astifodwyftad
antlbo@p'ﬁéﬁﬁ‘n@ %EMW& hmt@@y@%kﬂ%@@'@q @%Pﬂgxn@asgéq&nce set
forth i ? F\i gy, and a biologically active antibody fragment wherein the

'E)l ologically actlve fragment is a Fab, a modified Fab, Fab', F(ab")2 or Fv,

or a heavy chain monomer or dimer. 46. The method of claim 43,

whegrein The estibmotio comybrise® anligihtichisirnvadalle segiody compDRaeafted
anti bo%@x‘ﬁg&@e&ﬁcﬁ\zrﬂ)ﬂwh%m' Qnﬁmﬁs@%%mﬂélﬁ'%iﬁggﬁauence set
forth in % zé he method of claim 43, wherein the humanized antibody

is aE W&rg ed antibody having specificity for human CD22 and

comprises a light chain having a sequence set forth in SEQ ID NO:28.

484T he metbadmriain: 4Gimhe et thumanzezbantibedycisarises a light

chain Gd?rl%rgrﬁ%é@m'WX&%‘H%@Q@P&%&%@EM @&ngocompnses a

heavy chain having a sequence set forth in SEQ ID NO:30. 49. The
method of claim 43, wherein the antibody comprises a light chain
c@&nprisihioe SEQpESItNOoZHmn d% Wieep tradntcOPRR istigo8EI@d BrBRdicB0for
huma5@Dﬁbeaﬂw&bmér&feglaiméw,cmﬁw@rmtﬁm&weme&iﬁﬁi%é@% CDR
havm%g{neaa ne 0 tEeR Vln rlsesvéan%% Iﬂrgv E@ ltllj'(lailgalr ?oblﬁgigrnql as H2

omprises a C at|east one of K Seduences gien as
in F‘gﬁﬁ’%u@ﬁo(ﬁ@r@ NO#) Q%’?@@Fi‘lﬂﬂ?’éé’ﬂﬁlrﬁ SLH%"iO(é@(?”IﬁZN@EQ 6t
NO: 1 B SBERHD, MG=L3}, ioiFid2te(S ERIDOND B jo ol BR-MESENQ dni@eka) fgint

chain @%Jﬁ' Ol AadEbh e %Eﬁn%r@ggdam&) af l%&rk&f%@s@amﬁg&eéwen

ht c rei var om

as L1 Il(ra] Lgreleaé%\%ﬁg%g %é ?:esja é%/belﬁ &8 EIl—gfgure %%éE%R%%? ?lﬁ L2, oras
L3 in Ei%!f@ 1156 L@WFGIHGF&?%S-@Q ID NO: 5) for CDR-L2, or as L3 in Figure

1 (SEQ ID NO:6) for CDR-L3. 51. The method of claim 43, wherein

the antibody comprises a heavy chag-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 or residues 50-66 of SE() ID NO:27 or residues 50-66 of

gH1 in Figure 6 for CDR-H2, or SEQ ID NO:3 for CDR-H3, and a light

chain wherein the variable domain comprises a CDR having at



MCSLI,P 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. 52. The

method of claim 43, wherein the antibody comprises SEQ ID NO:1 for MCSLLP

CDR-H1 SEQ ID NO:2 or SEQ ID NO:13 or SEQ ID NO:15 or SEQ ID

N§8:16 ornestiinrsiiiéhter 6Gief DELhHRN O Lanobd@siduesisi-66algidiain
Whereﬁg\lé@aﬁafgg g%?h@oéﬁ@eé% B%Mn%@ﬁégg oot ggglé"l&rs given in

CDR-L1, SEQ ID NO:5 for CDR-L2 and E'QrBID NO:6 for CDR-L3. _
SEQ IBAGH iRt bRES MR 59 aNerEft tRAGNHIRFHIRPHZAS Pesiald 5516
or resitin@E50fAB BCBIERNOND. X0 o OBHRIER 50-66 F4HNHe frigstiaddfof G4 30r SEQ ID
NO:3 {heriHbI RN HINGRHCRAMRASRMANaRBINARMAIN CAPRI REDIMGNg at
least o%%c %grsg%@ggveg”ﬁvree llr9 g%@ r?g ﬁ8n4' WE%Q&”Q#S %\?OE for éBRTLlrbre %r

method of claim 54, wherein thé human acceptor framework regions of the
SEQ IA¥RIEHERRAIRef the heavy chain of the anti-CD22 antibody are based

on SEQ ID NOS:21 and 22 and comprise donor residues at positions 1,

28748, T2 aRchPbdMofe R NG : §herein B dREHEINAGLEE RIMASes SEQ ID

herein the antibody furt ises danar residues a (ti and

ot B o 2 S e S R G e R R gy
residugs Afi<tsoh YardbIN @amelifesitre RFHitcean thrige iy Abfrkl?, SEQ 1D
NO:3 RecEmarfrapeMpkoagsntbased o8 ENISNG SOR-lnshd 8 padOiwtherfor
cDR.COMPrising donor residues at positions 2, 4, 42, 43, 50 and 65 in SEQ ID

NO:7. 58. The method of claim 57, wherein the antibody further

comprises a donor residue at position 3 in SEQ ID NO:?. 59. The

mithod Oheleompasifiorhefreaimid ariyeidytsoaids? anidpet kainbviseintsisidues
50 to 66GEECOMMNSIPBISEDROHNO:7 and a heavy chain variable region

comprising SEQ ID NO:8. 60. The method of claim 43, further

optionally comprising a bioactive agent at a therapeutically effective

c@ﬁcentél?o?ﬁ%‘i‘?sifﬁ@ PheBd Bf Whsre B e IRk et 28 bR IRBRAGENE s
variabie cptotbx i ohugingbuman acé@ntdheametivoidredicteiam® 0o mienemdbreor CDRs.

bioactive agent is a growth factor. 63. The method of claim 60, wherein

the bioactive agent.js a hormope. 64. The method of claim 60, wherein the

et SR ORI GRy . W g g i SR MR SR o
the vaigblerjoprbtetthntireve e PTBAPRlrEl%S eBiRpTishiR) RaRRELP MERhIRNOS:21
and 2sarlit@ripasitobnpolysithe aepghiwols aldeniksatichndronic aEd |RINaxR:

acid, aldoses, ketoses, amino sugars, alditols, inositols, glyceraidehydes,

arabinose, lyxose, pentose, ribose, xylose, galactose, glucose, hexose, .
e, milip SUBPRAIILASTARD O HRCBE ARG UL e, comprses

donorgeslsiteh #orpiEoNMERH ARSI hirtHyRdLYNRSpyranoside, maltose, isoascorbic
acid, ascorbic acid, lactone, sorbose, giucaric acid, erythrose, threose,

aapinose, Algse, GRS AMPES R, [RIOSR. EDIRLIRRE, TBHGT o

~ xylulose, psicose, tagatose, glucuronic acid, gluconic acid, glucaric acid,

variatielostaid Rt sl FRRR GPBIRESSE A, THITEB S vRRG” ARRYBRAIRAINE, Raserbe SEQ
ID NGfetatosel g amhgiccacidrisingloioranmse sidietans pfaitians 2ghld2tddss0 and 65 in
seq @alasturonans, glucans, mannans, xylans, levan, fucoidan, carrageenan,

galactocarolose, pectins, pectic acids, amylose, pullulan, glycogen,

amylopectin, cellulose, dextran, pustular), chitin, agarose, keratin, ‘

cHndroifife aempREEAN R ERFbPic WerraIBIRRNEGH 2 2RtkarY Juhe s eareRrises 2
donorsesineeatglosiose 3lactkase|nngbalose, ethylene glycol, polyethylene glycol,

polypropylene glycol, glycerol, and pentaerythritol. 66. The method of

claim 65, wherein the cryoprotectangis sucrose. 67. The method of

claim 66, wherein the sucrose is present at a concentration of 1.5% by

weight. 68. The method of claim 43, wherein the polymeric bulking

agent is Dextran 40, and is at a concentration of 0.9% by weight. 69.

The method of claim 43, wherein the polymeric bulking agent is

hydroxyethyl starch 40, and is at a concentration of 0.9% by weight.

70. The method of claim 43, wherein the electrolyte is sodium chloride,

and is present at a concentration of 0.05 M.



71. The method of claim 43, wherein the solubility facilitating agent is a
surfactant. 72. The method of claim 71, wherein the surfactant is
polysorbate 80, and is present at a concentration of 0.01% by weight.
73. The method of claim 43, wherein the buffering agent is tromethamine,
ab#l is présenmpoaitondairintith wigaRthe. anti-CO aibereteowiTes ailaht
chain ¢aiapiBeEgIbntbenprsaiytbe sotukI7afRtaméa)< B variabléSedibie onaphierg
SEQ gf :'_ 43, wherein the solution in step (b) is dispensed into vials at a
temperature of +5C. 76. The method of claim 43, wherein in step (c)
the freezing of the solution in the vials is carried out at a freezing
tedhiperatuescohptsiBon of clalin, 7TEhe/meatindbeafadthipariBinwhidretalichstenpc(il)
derivalhie T QBRIMsMIiPBIsBHbiesiaddg apitHtakfsreze drying step at a primary
drying pressure of 60 microns and at a shelf temperature of -30C for 60
hours. 78. The method of claim 43, wherein in step (e), the
fr@@ze-diarprnsiionrs eping’asieins e eriand w cosmsisdars tirATHY S RIS Mt
a drying pressure of 60 microns at a shelf temperature of +25C for 24
hgurs. The dSinfbSRBARASILAN ROMREIEINGS BREKARE YHEA! Y SURCIYGIRGS
of the composition of claim 22 prepared by: (a) dissolving the
composition comprising a monomeric calicheamicin derivative/anti CD22
affibody! be spigRRsiteNaIaIPOfo RN tiheieAtNERIOT 6.5 &5 thiir-
in a solution comprising a cryoprotectant at a concentration of 1.5%-5% by
weloht, 3 ROMELGBHIIAACSE! A EPRETRUCRIOD DE0 4 3 Rke.
weight, electrolytes at a concentration of 0.01 M to 0.1 M, a solubility
facilitating agent at a concentration of 0.005-0.05% by weight, buffering
adéent atTaeonmentittioof olBR3B mivkmirckhehkziozhiy firabpts ehthetiBotivtion
is 7.8-8.2, and water; (b) dispensing the above solution into vials at a
temperagure of +5C to +10C: c) Jreezing the solutio reez|
o P erai et G i of ol RIS SR A e
treating giarqiEeFly @i AFAEStep at a primary drying pressure of 20 to 80 microns
at a shelf-temperature at -10C to -40C for 24 to 78 hours; and (e)
sublectingdhrdreagararidad Rpduet ol am(thbiraiReaRR UMY GLYIDE-PIRP.
at a drying pressure of 20 to 80 microns at a shelf temperature of +10C to
+ 35C for 15 to 30 hours. 80. The composition of claim 79, wherein
thé0anti-Cs2Baattse)ddserittdBRraRe i HPRAN @B isishrtg bhalignancy.
monoclonal antibody, a chimeric antibody, a human antibody, a

hymanized, aptibedy. s iRAEiR a8, MY EB% &) HokRicRYAEH S ia,

antibody fragment wherein the biologically active fragment is a Fab, a
ympehoBg N@gﬁ%c@%m E(4B33°81v, or a heavy chain monomer or dimer.
81. The composition of claim 79, wherein the anti-CD22 antibody
cogrisasauighicbainyariabila 1egiomeemprisingSeelprdicsd Qstndriace
antiget},e@gyzqhain variable region comprising SEQ ID NO:27.

MCSLLP

106. The use according to claim 104, wherein the lymphoma expresses cell surface

antigen CD22.

107. The use according to claim 102, wherein the cancer is a carcinoma.
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82. The composition of claim 80, wherein the anti-CD22 antibody is a
CDR-grafted antibody having specificity for human CD22 and comprises a
light chain having a sequence set forth in SEQ ID NO:28. 83. The

composition of claim 80, wherein the anti-CD22 antibody is a CDR-graft%Csu“p

afdihody thavéagspsaeifigity JamhumanHeiaRdranshsaynprisesaheavy chain
having a sequence set forth in SEQ ID NO:30. 84. The composition
of claim 79, wherein the anti-CD22 antibody comprises a light chain .
cOMprislig Biedaesiies s ckait A 05 eRANe catRprRMY SrBe BRkEsEGIcn
deriva@e. i e comgpositioraliithelzirici7 deivadyeianthe RaRiaidady antibodie Fegamma
calichSPaeHficitxigsdimaneividinand 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 10RO aspingdEeiRim 19O whyredp e mesisemeniiesthesCaspryses one
or morHRADNGehts) 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 havin atlleast1 nehof thethseqquences giv_en S L1 int are
Figdre 1 (S8 759969289 1B FBBR L1 VaRT Pridtiee TYEREP S RIBHE ot
select@IRN 2 gruas oBsisliFg entibpdEe) IDINIT s 9tsr TSIRRDes, cytokings, aie
hormo®RENRARHIAEs Ohalaltkife, eeeeinshaanbiibantic eamprises 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-I-11, SEQ ID NO:;2 or SE,(% ID
NO%3 of"'sies #5991 8PS 1 WS T Bierigrfifee 254 G SEBIL
NO:27 or residues 50-66 of gH1 in Figure 6 for CDR-H2, or SEQ ID NO:3
fcoggaRTH@ugéllgcadigmgqb?iaiwhlw%%mﬂ%@wwsEQ '| A éﬁég%ﬁfﬁfé@ cell
aving at least ane of the sequences given in :4 for
S““"&B?@EE,%‘%S?B“%E}%" c';??%?i‘ "5'°8t SEQ ID NO:6 for CDR-L3. 87.
The composition of claim 79, wherein the anti-CD22 antibody comprises
SE. D O dséoacCO®Rabl b, FHHQ 11T NP tEEARt I dY OirkBten KEQstDell
surfacd Shile AL SERRNG AR FeRiHRSR0eRE @f FER 4 BrdlP b hMiting of anti-
resid 50-66 of in Figure 6 for CDR-H2, SEQ ID NO:3 for CDR-H3,
Cmgs@&‘u@%ﬁ@? ?SF‘gé‘é—Eﬁ‘.‘,‘@ 1D NO:5 for CDR-L2 and SEQ ID NO:6 for
CDR-L3. 88. The composition of claim 87, wherein the anti-CD22
antibodyreengrises reiaisittassdd 10466 /iafr Sk Qe BrtllO2D tortitifRisHiBuximab.
89. The composition of claim 79, wherein the anti-CD22 antibody
comprises a variable domain comprising human acceptor framﬁ\%vork
rebibns 4HA YRSERTATING RABIC DR CreNdy PRAUSHPSERIER BFYmiare
selectgd frynereinuhedhaisting acotpiiirahibmorkNEgicHs EMiteSTasiabie@dmain
of the heavy chain of the anti-CD22 antibody are based on SEQ ID
NOS:21 and iSe. rresi iti ,
b7 i B B o 50 v ™™
is selqRE LIPS ARiIFOH PR BoTRIHs AR HUHET IR at positions 68
and 70 in SEQ ID NO:8. 92. The composition of claim 89, wherein
th?q@n_ti-_%?@ﬁ@aﬁp&ewmﬁeﬁ f magmwcwgaiangdm@ lightiehadrrom the
comprjsin uman.acceptor framework regio sed on
orour A P P8 A R COPO S G or SRlITRS SBER loganrone.
epirubigin AZrETckh BB HNBED THNRE . PitarugiginTYRIEHRb GLIRGRIBE ISR EPINe.
trifluridine reditenanéinCd 2R ren tibaxddfort iexitiard prispentostetio residdi et
capeAFBIHONRdRLE QAR floxuriaifd; DS -SARMGSIERREh LaiBmySn Wagsein
the anti-CD22 antibody comprises adight chain variable region comprising
SEQ ID NO:7 and a heavy chain variable region comprising SEQ ID NO:8.
95. The composition of claim 79, wherein the calicheamicin in the
calicheamicin derivative is gamma calicheamicin or N-acetyl
calicheamicin. 96. The composition of claim 79, further optionally
comprising a bioactive agent.



97. The composition of claim 96, wherein the bioactive agent is a cytotoxic

drug. 98. The composition of claim 96, wherein the bioactive agent is

a growth factor. 99. The composition of claim 96, wherein the MOSLLP

bioactive agent is a hormone. 100. The composition of claim 96,
tiazofuiiheraiiartiyeihioapidtie, agdovistiancasitibowhphamide] 0acarbagineivihlastine,
vincrisGAEN MK IBEBAZ ) femasuiRaHy o Rlaibesligrabh itk oAtttk Rate,

urourBUTSIANEAISOIeT, o ordiBZ THE HASARgRrCing to claim 101, wherein
the proﬂ?era(%l\ie disorder is cancer. 193" The use according to claim

102, wherein the cancer is a B-cell malignancy. 104. The use
addéerdinthtoustasnrdrdBgwdesdim thie Bheadimtradigrdicenesidultemeamprises one
or moty DRRAMBARE BrRBARAFKI SUKEIBRABRombinadO® oo BREY AiBEIdBted
from: claim 104, wherein the leukemia expresses cell surface antigen CD22.
" 106. The use according to claim 104, wherein the lymphoma expresses
cél surfatEORMiGeFIoRIYPRh AN P REXPsdRE SRR IS AEGANITOT: @iferein
procaffieigaycer is a carcinoma. MCSaP 108. The use according to claim

192, whesebing GA5HRhimRide 60BRibicin, vihdNsihBCMTHRGRRIAIEN to

claim 101, wherein the calicheamicin,in the calicheamicin derivative in the

m%nome%apcgﬂfgﬁ@ﬁ?ﬁ%?ﬁrﬂigﬁv\ﬁﬁ?f&%{?ﬁi-ﬁﬂfﬁe%ﬁ%@y conjugate is
g&mma CAlitReaieatronesrheatidec dlisproaigiiciprocarbazing, tigrsnysia. vincristine,
and prReaRhag to claim 101, wherein the medicament further comprises one or

more b'%gk\\/@ &Péﬁf\ptrexat]e:,l' %Ielpﬁcﬁs%o%(%ﬁ?éﬂmQ:yt/%lgé%@p%%r%c}g ,h%(g];igtine,

the one or more bioactive agents are selected from a group consisting o
dexamg{heRanR S Y GWARYARbrs, hormones, cytokines, anti-hormones,

xdmthineRrolitete kiR, i(nedeivmes, anethelyesttxidakergsicin, cycldPogiremide,
ctopol8E, RERSWING HRAIRIBMAHInAVRRERIR B S RigRStIE AEplisARARbOdY.

1JG3..' Th%yoﬁﬁ%cé:-gr%%%l\? lrael(grrllig'olnze’ Vn\1/h I(’)llnxg:c]g 89)&'9’8&&#18@(1'(':’%%%% E mide,

against a ce surfa%e_ antigen expresSed on E-cell Mallgnancies, DA
etopositie (gsecxeiBrafiRjRINGaifeME ARt &iRCHRENEMtibody directed against cell

siface MRCeRBExpiassexhan dseelibivialignantiespiastdectedfsone,a
prednQENPHINSING R igitie Dy, anti-CD20 and anti-CD33 antibodies.

115. Th@ﬂ%ﬁgpa}ccoﬁén%to claim 114, wherein the antl-CDZOban,tlquy IS

rituximab. P PRETEE %Cv(a:%%srﬂréet(g rgtaf?‘r?}oiei’fﬁ\?/ﬁé?%% fité'e ytokines

orgrowthBYEXGrdrigreysEseratuRisin BlepBUp oSISERtE of MM taARaIIRGAITe);

(I-2), TNBEFC HfetbMefbShinandrer&ibE; .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, and dacarbazine),

M. ChIVPP (chlorambucil, vinblastine, procarbazine, and prednisone);

N. IMVP-16 (ifosfamide, methotrexate, and etoposide);

0. MIME (methyi-gag, ifosfamide, methotrexate, and etoposide);

P. DHAP (dexamethasone, high-dose cytarabine, and cisplatin);

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);
-03-



117. The use according to claim 111, wherein the hormone is a steroid
hormone and is selected from estrogens, androgens, progestins. and
corticosteroids. 118. The use according to claim 111, wherein the o5y 1P
cytotoxic drug is selected from the group consisting of doxorubicin,
daunorubiein, islarsiioipraciais) hiatnisaes dnaipremiisxagitrone, epirubicin,
CBT“b_'C'%Sﬂ e MERRFRILIQUIRIE DIFR:RE WG YRR Re and
_ gemcitabine, trifluridine, ancitabine, enocitabine, azacitidine, doxifluridine,
cisplatidntostatin, broxuridine, capecitabine, claddbine, decitabine, floxuridinea
fludarabiR® Qo (rjeposide puinorisyioin atelgéiurugdcin OB HoutPwvith bofugitoses of
cyclopRESENEMRIE aRiEBIA I &@EBAB)ALIN, cyclophosphamide, dacarbazine,
vwblastllg% (\Igons ghsq}géebrglg%ant one, blaeo gigs@egphlorethamine,
prednisoné, procar azihe metholrexa é,?urOLFrau S, etoposide, taxol,

takol anaffJX By HARGRTRRMIde. ctopepide, @rasarraier dre b eNsA™ 01,
bleomydigrein the medicament further comprises one or more combinations of
CﬁotOX'@:q@&éﬂ%}ﬁé&%@é&%mm@mem,%el;@m%»&ﬁﬂgoﬁglsﬁ&ed
from: A. CHOPP (cyclophosphamide, doxorubicin, vincristine,
bleomytiiine, and procarbazine); ~ B. CHOP (cyclophosphamide,
déxorubRIPRG et aptdereaistnncristingzcyctophosphamide, and
prednigeyelpphosphamide, vincristine, and prednisone); D. CAP-BOP
(cyclophosphamide, doxorubicin, procarbazine, bleomycin, vincristine, and
prednisone); E. m-BACOD (methotrexate, bleomycin, doxorubicin.
cyéRphdSpHsrigevingisirid e b BerlR e maHEARIELUBHR) comPpriges an
antiboBy oiVbAEE algHDER @eibsinfeom entfoetittiesaltenaligrenglsisiand optionally comprises
one ofMeleRRRERRABHS BT SfRRAGISUIRUGAYRIINthIEsHInRBaMINe MIGE isHIe is
Lr dnisone, and procarbazine); G. ProMACE-CytaBOM (prednisone,
selected {ﬂm .. . . .
methofrexate, doxorubicin, cyclophosphamide, etoposide, leucovorin,
cytarabifE BIEIRGERNeIREAHERItRYEuPicin, YinclipAreope8Rratatitxate.
procad@xdeypicin, cyclophosphamide, vincristine, prednisone, bleomycin, and
leBCOvOroMRRRR SRS RIAS IR RS MBS AR RECHNISHRE 1L ).
pr carbﬁéJ ea%; | hJ. AF\BV% (abc‘ir%% \ mnéc}ié)xpréjnk%cwé bleomycin,
virtblastine, arid dRcarbazine;; _ " _ _Igfmec(ﬁloéthamine, S
viReristifeA RSy e pBpRPRRB X RTE afe PRRARBAANE, AlBYMYCIn, vincristine,
and pfeghigsmy)cin/doxorubicin, bleomycin, and vinblastine); L. MOPP
(neechlogtharping  MBHIEERSPERIAISORS AL PIAC A RAZING AURRBS L ristine,
with ABVD (adriamycin/doxorubicin, bleomycin, vinblastine, and
dexarpethaspas,iARY.CUCOVRENERIVPP (chlorambucil, vinblastine, procarbazine, _
afid prediigének-MOPR prrNisone. (ifeisrirpiate. Aregighieikatyciapigpsphamide,
etopoSRDRRIERL R, WARIdsarRiRi-gaBcHasiapiseisorthatieaiearasthe);
etepOSIdS)éMACE-CytaBOM (prednisone, methotrexate, doxorubicin, cyclophosphamide,
etoposide, leucovorin, cytarabine, bleomycin, and vincristine);
H. MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine,
prednisone, bleomycin, and leucovorin);
R MOPP (mechioethamine, 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 vinblastine);
-04-



P. DHAP (dexamethasone, high-dose cytarabine, and cisplatin); Q.
ESHAP (etoposide, methylpredisolone, high-dose cytarabine, and
cisplatin); R. CEPP(B) (cyclophosphamide, etoposide, procarbazine, MOSLLP
prednisone; and bleomycin); S. CAMP (lomustine, mitoxantrone,
citarabiN&RINtMsebdisibemy)e -9Bcristine, Pregyisorie (epdlosisedsiaingidiiernating

with ABWDrdé&if@nMdﬂS@ﬂmﬁﬂn%)eomymM vinBibHi elopasidRzine);

thylpggg oiARiARst-BriaraRing, Kingriting and. gisplat
i EATAER

OCH eto o] vmcrlstlne and doxorubicin ours Wltﬂ bolus
db‘ses of'\‘lv@rd6H6‘§?§ﬂ3lﬁ’ﬁd6‘%‘ﬁ%‘@?‘§ﬁ)%ﬁ%‘ﬁ’é}de W. ICE
(ifosfamM) Eycietpyiasph doside|dentetopesiie)and etoposCERP(B)
(CF¥C|0pr@ﬁﬁbﬂﬁ@%&%@ﬁ@ﬁ@ﬂ@&@é@%ﬁ%w@%ﬁ@ié@ﬂ@h@nd

bleomy C OP- 0S doxor blcm Aol
pédnlsg%% anéie Eﬂ om Cn?l%é reé’,gg\ gg)é%%)é (e ?rﬁ i?:?r‘l or C’Sth{
d8xorub%ﬁ?%%§ﬁﬁ@%@ﬁﬁ@sﬁ%ﬁﬁ@é, RIREPI&sBrREisone. gog,

bleomydi@;use according to claim 101, wherein the medicament further
C@Tprlsam& @Bﬁé#agmi/e%ﬁgsm@g@'@%sﬂé %Héa&@oﬂm%a@pton B- Cfe"
malignangies, and optionally comprises one inations o
cJtotoxm Hﬁjéf \FIR8RSiP ?ﬁg gShWﬁ%%ﬁ {08 @Pé) 1‘&?8 Qiﬁjt]:gs is selected
frdm:  ESHOE HOPFitsy elspivbsphiapiite, m@kéﬁa@)@iw%mmn@ﬁme and
cisplafifgdnisone, and procarbazine); B. CHOP (cyclophosphamide,
dQ/XOWb%d@gﬁé&qdeagg\&rﬁﬂg'Saq{?iec)oxorublgn ggfé hour?o\ vlg)xtréboo&s doses of

: ;c yclophosphamide, vincristine, and prednisone);
cyclo

Bﬁﬁ@?pﬂﬁ”ﬁrﬁfﬁb‘”ﬁ%@(ﬁ?ﬂ@imn procarbazine, bleomycm vincristine, and
pi&dnisdfE)(ifosfantidarcBACIOEP (ATt est@tepdsideinycin, doxorubicin,
cyclophasphamide,pREsHae 68X IasPRRafRdiRY BRI e, and™
bi ProMACE MOPP (prednisone, methotrexate, doxorubicin,
eom
g (o) hosphamlde etoposide, leucovorin, mechloethamine, vincristine,

pr\%dnlso(ﬁ‘éogn% (pYeleaReaRizayde. do@“FWB‘NAA‘C‘E‘WaB’W'Tﬂ?@&ﬂ%one
bleomgusthatrexate, doxorubicin, cyclophosphamide, etoposide, leucovorin,

Cﬁarab'%@@@'@}ﬂﬁﬁblﬁmgr\ﬂ&gﬁgﬁﬂ1v1ncrléﬁné\ﬂ%%o§p(@ﬁm@t%ate

doxorubicin, cyclophosphamide, vincristine, prednisone, bleomycin, and
predn soneavorm)

V.

euc

121.  The use of claim 101, wherein the anti-CD22 antibody of the monomeric
calicheamicin derivative/anti-CD22 antibody conjugate comprises SEQ 1D NO:1 for CDR-H1,
SEQ ID NO:2 or SEQ ID NO:13 or SEQ ID NO:15 or SEQ ID NO:16 or residues 50-66 of SEQ ID
NQ:27 or residues 50-66 of gH1 in Figure 6 for CDR-H2, SEQ ID NO:3 for CDR-H3, SEQ ID
NO:4 for CDR-L1, SEQ ID NO:5 for CDR-L2, and SEQ ID NO:6 for CDR-L3.

122.  The use of claim 101, wherein the anti-CD22 antibody of the monomeric

calicheamicin derivative/anti-CD22 antibody conjugate comprises a light chain variable region
comprising SEQ ID NO:19 and a heavy chain variable region comprising SEQ ID NO:27.
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MOPP (mechloethamine, vincristine, prednisone, and procarbazine);

J. ABVD (adriamycin/doxorubicin, bleomycin, vinblastine, and

dacarbazine); K. MOPP (mechloethamine, vincristine, prednisone,  MCSLLP
and procarbazine) alternating with ABV (adriamycin/doxorubicin,

bleamycine agd oivklasting Jwh8fkin the ahti-B62P Brimeghdo eib atbideeric
callche\{ala% ﬁ%‘?vﬁ %% quﬁ% %ﬂe Q&Q&%BR%Q@C@I%%H}@E g M@r@ﬁ\égnpnsmg IE\;/IEQ

rlamycm/doxorublcm om C|n vinblastine and dacarbazine);
ID NO@R g9 tlﬁ‘:‘i‘l‘ﬁfrﬁ"r‘ﬁﬁualn?fﬁa% %P&grooazme and prednlsone)
N. IMVP-16 (ifosfamide, methotrexate, and etoposide); 0.MIME

(m@ihylfgﬁegu&f@a@miﬁaoﬁnwha@mae@@nd@t@aﬁ@e@),of the Rokdmér

thasone 0se ¢ arabine,.and CIS
oo TR DR R AT S R rg o
residugg @#M@F@%lﬂ&%&ﬁ%%@%&%%@%&&@&zﬁ% dRib6Héfor CDR-

L1, SEm® bleamycinR-L2, sl SAMP {lomdstibBRritoxantrone, cytarabine, and
prednisone); T. CVP-1 (cyclophosphamide vincristine, and
prednisone); ESHOP e me redlsolo h-dos
ch%?ab.ﬁ\eug?ﬁéﬁ%"é“%%‘% % S RV 'E%%&cf—lu etopo ag Camen for

treatingindristfaeatine dishiseratncaisios @@ﬂ?}urs with bolus doses of
cyclophosphamide and oral prednisone); W. ICE (ifosfamide,
HIRPNARAD KRR MBS, wherely feit &L&sx@eemﬁmgﬁ
etoposide, procarbazing, predn sone, and bieomycin);

(cyclophosphamide, doxorubicin, vincristine, prednisone, and bleomycm)

and7. THe P$D@CEd(epirutiiin tRbdokereibitie canaeriisfimB;cell malignancy.

cyclophosphamide, and prednisone). 121. The use of claim 101,

wherein e anti-CD2 antlbod he mon i I|

et L A B i e S e S R e

lymphopgera NGECPISKN G 'YHINSE® 1D N0:13 or SEQ ID NO:15 or SEQ ID

NO:16 or residues 50-66 of SEQ ID NO:27 or residues 50-66 of gH1 in
Figsge 648 CRRBEZaiRER RN P58 IRGRRAERURERIDNQRIREN surface

. CDR:L1, SEQ ID NO:5 tor CDR-L2, and SEQ ID NO:6 for CDR-L3.

antig e use of claim 101, wherein the anti-0D22 antibody of the
monomeric calicheamicin derivative/anti-CD22 antibody conjugate
corppriseha lighihaimyariabie negiavherinpiisingpbbrth KXk anidaface

antigéheé‘rﬁfhain variable region comprising SEQ ID NO:27.

131.  The use according to claim 126, wherein the cancer is a carcinoma.
132. The use according to claim 126, wherein the cancer is a sarcoma.

133. The use according to claim 125, wherein the calicheamicin in the calicheamicin
derivative in the monomeric calicheamicin derivative/anti-CD22 antibody conjugate is gamma

calicheamicin or N-acetyl calicheamicin.

134. The use according to claim 125, wherein the medicament further comprises one

or more bioactive agents.
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123. The use of claim 101, wherein the anti-CD22 antibody of the
monomeric calicheamicin derivative/anti-CD22 antibody conjugate
comprises a light chain comprising SEQ ID NO28 and a heavy chain MCSLLP
comprising SEQ ID NO:30. 124. The use of claim 101, wherein the
ah®sC D Zpeauiberpprainghte miainohiérikhestiorbamieipr dwidtioestivaiageniEare
select@HHOAY FONIUBALR GNP HERS SEJWIHIaL R, GdMRohk, t9aidines, 8AH66
S Q: [ - 3.0 R-H3, SEQ ID NO:4
“”"”"%ﬁc%qﬁ%,&sgg qgawﬂﬁgg %%%%%%E%%%%’ééﬁ NO:6 for CDR-L3.
125. A use of the composition of claim 79 in the manufacture of a
niddicarnibauterdeeating & platifdiEtivehdisortieromgstieg siggnCPHaPantibody.
126. The use according to claim 125, wherein the proliferative disorder is
cangcer. 127. The use according to claim 126, wherejn the cancer is a
Toh e S e G MR B o B R 2
surfacg aAWPN SHGFRESEY 96 RGREMPAITARGHoma or a Non-Hodgkin's lymphoma.
129. The use according to claim 128, wherein the leukemia expresses cell

syggce apUYER LRRdng to cidRP1 IR MSEIRGROLHIRA P FHaim ihesein

the lymphoma expresses cell surface antigen CD22. 131. The us .
surtaog RS BT D00 TS CaieE TS S DB Ara Como i gt
CD19, pi-&dedt @nbadi€laind avodingrein the cancer is a sarcoma. 133.

The use according to claim 125, wherein the caficheamicin in the

caligheapucin.dervalive 1B (e MaBomens CALIRAENS antibody is rituximab,

derivative/anti-CD22 antibody conjugate is gamma calicheamicin or

N-acetyl calicheamicin. 134. The use according to claim 125, wherein

thettnediCamweathstti@odoriprisésSonbaseimbrechivdntiver aupritsfactors are
selectdSBohhEgHs®H 2erERIRDotanEdalkihZ (Wberalr thepravpr s dinastive

agents are selected from a group consisting of antibodies, growth factors,

hormones, cytokines, anti-hormones, xanthines, interleukins, interferons,

andcytotbRiGraeerding o @gimrh yYReERIB SRR MARA S8 sTeAe and
is selditedfivactseoggenbisianyanstibadystins, ahd ¢offibestesadaccording to claim

136, wherein the antibody is directed against a cell surface antigen

expressed on B-cell malignancie 138, The yse according tq claim

A R B S et o SRR SRe 0T e
groupeRRRESISE PIIPEIEEIFM ARYABINEIES i3BIRElR R HYNP A GreRipdhdRigBNe,
epirutaoiti CBlBicantiegiatyaindrasntbgai3Bitantiidiesrubicin, L3@rdives Ugemcitabine,
i o iy LR Do G

: use [ im. w [ [ ‘oW
capqigbiiFs d7e CUIECHEE AT 4 AU Eo MIGIR St SSHERIaP T I3 g
tiazof @8 RABANCHFCispiatiG @®Hrplatin, cyglopmisphaseidsccorarngziteeantiapise,
vincrisVRereifbiaathveTves ifch St/eid hotmmons pednssrlanted bamesisogtssate,
furouBIALOBER5, RLOBESIING  ARMEQUICAS RIS, 142 The use according

to claim 135, wherein the cytotoxic drug is selected from the group

consisting of doxorubicin, daunorubicin, idarubicin, aclarubicin, zorubicin,

mitéXkantfbreise pircbidig, toataibicias negakamiyeimeriemuga filitpétacobivings one
or mo¥lBIRISHRLSYYRRBRxERGiahinge KiHY RSB NGHBRINRIGNOGIABIR e lected
‘ _azacitidine, doxifluridine, pentostatin, broxuridine, capecitabine, cladribine,
“decitabine, floxuridine, fludarabine, gougerotin, puromycin, tegafur,
tidrofurir; AARBAYEIRP SRR C ABOHART (pObPREsPRaRTgRS. and
procadeeardyazine, vinblastine, vincrisfine, mitoxantrone, bleomycin,
mechlorethamine, prednisone, procarbazine methotrexate, flurouracils,
etoposide, taxol, taxol analogs, and mitomycin.



143. The use according to claim 125, wherein the medicament further

comprises one or more combinations of cytotoxic drugs, wherein the

combination of cytotoxic drugs is selected from: A.CHOPP MCSLLP

(cyclophosphamide, doxorubicin vincristine, prednisone, and

pEocarba@Ho®) (cycloptBs el (eysiaphiopphiaiidies daxopudaiaisyne);

Vst A REEABUERARKC ifAE ey b, vincristine, and

prednlsoneﬁz; D. CAP-BOP (cyclophosphamide, doxorubicin, =~

pRocarbZARE BleHRARO SRR SoAHHPBARILETR e DRORYGaA RS TS ne:
and préah@seotexate, bleomycin, doxorubicin, cyclophosphamide, vincristine,

dexamethaseisn andipueMeliBlomycir dBEMARE-)MOIBspratisantyristine,

thotrexate, daoxoruhicin, cyclophosphamide, etoposide, leucovorin,

dexame ﬁa% ne angieucovonr%, . . .
mechloethamine, vincristine, prednisone, and procarbazine);

G.
ProMACROMEBMIRRD (eErRBARE IMEthRiFR Rl ABREY G GHS!oPhosphamide,
etopos@@lm}t;os@hammlﬁjo@to%sidaﬂi&dsmmr@mmamame,riub@@rbg&im,);and
vigeristinghviace-dy A BBk oHaKH KSR X@EKEHHBIn, cyclophosphamide,
Srma(cllfj%hosghamlde vlnchtlne predrcljlsoneétbl omycin, and leucovorin);

etopogae, ((?ﬁ ré'PTISgﬁ% MiRe, (\a/?rq"(?{'?srﬁr?é], ﬁ'r’g%fhlé%e e, and procarbazine);
JHABVDMARRENRyEnstieereiBi dax Ity eis aprtsielinig earigeristine,

prednid@earbiaaingin, and IKudd@RB; (mechloethamine, vincristine, prednisone,
and progamazinel ALEINANAG WtBARY, ?%M%QWBEQ?SHQ@%);_ |
bleomycin, and vinblastine); L. MO Ii\_lélmer&hioethamlng, vincristine,
prJednisd?\%\,/%ﬁ?]dB?%ﬁ%g%ﬁéﬂbﬁvérﬂlﬁﬂ% i) a
(atriamy¢pPioxeeiiisihaNisenvrristyiporastiieenanend acesdRawieg) alternating

with ARl GaPNdRIc(shlamuicibiybmantinr prasasthazine, and prednisone);
Nl'_.lMvpmgr%f%mbd%‘\amn?r;[h,o\;{r%%ﬁe, c%‘iggr?@ fé?p%%'%me) alternating

. methyl-gag, ifos amlge,, met%otrexate, and etoposide); ~ P. DHAP

with APREBRASEHEORIYRI YR RAcePiF R i S isptAfty 7P AP
(etoposiddj\rRettoloredisalib vinthagtind gseceybaratsirmsdarredois piatin)
RNCEPR(RICYS IgphasriamidgeRionesife sspsadeazine, prednisone, and
g@%ﬁg@@ E (methyoad Reflgmustine, mitoxapirone, gytarapine, and

P. DHAP (dexamethasone, high-dose cytarabine, and cisplatin);

e, and dacarbazine);

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);

T. CVP-1 (cyclophosphamide, vincristine, and prednisone);

U. ESHOP (etoposide, methyl predisolone, 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);

X. CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone, and
bleomycin);



T. CVP-1 (cyclophosphamide, vincristine, and prednisone); U.
ESHOP (etoposide, methyl predisolone, high-dose cytarabine, vincristine
and cispla n); V. EPOCH (etoposide, vincristine, and doxorubicin for MCSLLE
96 hours with bolus doses of cyclophosphamide and oral prednisone);
W. ICE Gitefamices epohsphrsidhagnideukicit, stugistinge prednisdge, and
bleom{eta? B(B)(cyclophosphamide, etoposide, procarbazine, prednisone, and
bleomycin): Y. CHOP-B (cyclophosphamide, doxorubicin, vincristine,
bzl et e e e S G
prednigei@rubicin vincristine, cyclophosphamide, and prednisone). 144.

The use according to claim 125, wherein the medicament further

CQMmPriserARaatRadnsiegted ERNstRiFeHSHEACSRAMIERALRFERkSs an

antiboﬁ“%f%@%'&‘gﬁjérn%{‘gc%ﬁité%ﬂal;'é’ gomprises on rﬁ’é{im%%%a%‘”gﬁéf‘c? P50 omprises
CYtOtoxIc drugs, wherein the cormbination of cy 8PQX|Q dsr’ugs |sps<_e eéfea_

one offpRfP combipatiopsOPRYRgEfPHBS PHETRRAN Y EXDRIRERR, iftASHifelrugs is
select@dédnisone, and procarbazine); B. CHOP (cyclophosphamide,

d@\).(oru %Wé@ﬁﬁo%@rﬁ'&%d Bmﬂﬁ%bm, vingis%,%rednisone, and

%@Io bhosphamide, vincristine, and prednisone); D. CAP-BOP

procaiRgziiGphosphamide, doxorubicin, procarbazine, bleomycin, vincristine, and
pRedniséHEQP (cyclgphesBROOO dpretpniexdnsripliearaydipredororabicin,
cylophogphayidphuipedsiing virxaimebaspranaaadgucovorin); F.
PEP'V'AC@:MQ&P(é%%%ﬂk?s%ﬂgmm@tﬁ%?ﬁé% %P(%%&%Qiﬂ@’ bleomycin, vincristine,

cyc'l_opho_sphamide, etoposide, leucovorin, mech amine, vincristine,
and prseORI&ne, and procarbazine); G. ProMACE-CytaBOM (prednisone,
methotrexawC abxorebune xeycliptogphainide ) itiopogide hdeplcovoiknyincristine,
dexantfiRE3BN@nBIRABAYEHK)and vincristine); H. MACOP-B (methotrexate,
daxorubicin, hamide, vincristine, prednisone, bleomycin, and.
e tcovor R s S A S CH oo,

eucovorin e, an
elopogifig cigHsAYARE) MeChopthamNg. (TSRS cRRIBIGN SR FEIEBIRARER):
vigblastineMixCEdagathald (@¥dnisond nMdD e are clolaeth@ming;lophosphamide,
etopo¥CHRHRG M edRisnce AN RRFADPRZINR) & RNating with ABV
(algl.rlamxﬂrgg@fgr n?é%girgig’%r,nc}ggfu !C%,V »:I;gc !)%%tcl)ggg;amide, vincristine,
prednisone, bleomycin, and leucovorin};
[ 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 vinblastine);
L. MOPP (mechloethamine, vincristine, prednisone, and procarbazine) alternating
with ABVD (adriamycin/doxorubicin, bieomycin, vinblastine and dacarbazine);
M. ChIVPP (chlorambucil, vinblastine, procarbazine, and prednisone);
IMVP-16 (ifosfamide, methotrexate, and etoposide);

N

0. MIME (methyl-gag, ifosfamide, methotrexate, and etoposide});
P DHAP (dexamethasone, high-dose cytarabine, and cisplatin);
Q

ESHAP (etoposide, methylpredisolone, high-dose cytarabine, and cisplatin);

-90-



L. MOPP (mechloethamine, vincristine, prednisone, and procarbazine)
alternating with ABVD (adriamycin/doxorubicin, bleomycin, vinblastine and
dacarbazine); M. ChIVPP (chlorambucil, vinblastine, procarbazine, pjcsLLP
and prednisone); N. IMVP-16 (ifosfamide, methotrexate, and
etoposide PO (Y Mz ighes-aage ishasddepineiinatisxaiedardne, and
bleom%‘?\ joside); P. DHAP (dexamethasone, high-dose cytarabine, and
CIS Iatln‘_l[ Q. ESHAP (etoposide, methylpredisolone, high-dose
cytarabi é\NthﬁO@é‘B Qﬁnﬁ’“toxa”tﬁ?”él‘_ﬁ Pff‘é’)"(’cfﬂgﬁfﬁ%‘ﬂﬂﬁ’aﬁ%de
efoposidey procadiariosmhoreideai sowastined driepragaisone);  S. CAMP
(lomustipgHOHQERIPBARE, R¥tRFBRIAB0BAE, RIGHAGEERarabinel virdRtiAe, and
clophosphamide, vincristine, and prednisone); U. ESHOP
oposide, methylpredisolone, high-dose cytarabine, vincristine, and
ciéplatinEPOCH/ePPBIgH YiBrsistRIdRNYRRERsHIED MIPbREBBIEIR e glgses of
cyclophospisawiide lratusrdigsesntfocgglophosphamide and oral prednisone);

VW'CE( i?éE‘ﬂQrﬁrd%%{}é%ﬂéQ&?%’Ml@@ AdeiRegide),  X. CEPP(B)

glrcr)g)/c r%g ?rsnde etopo Sgprg%:f:;ll%r)ba |ne rednlsone aH'S ﬂ?cﬁgﬂne,

b‘eomm@dnlsone and bleomycm) and Z. P/DOCE (eplrublcm or
dexorubTHOMIBGERIBShRYyBlanaesphamistien ANt psaeisedalone, addS.

bleomygr?) use of claim 125, wherein the anti-CD22 antibody of the monomeric
calicheamicin derivative/anti-CD22 antibody conjugate of the composmon
ofclaim B G STRIELER 6 APREP Lo BB O8N PRRTEDAREQ ID

prednisi®e)3 or SEQ ID NO:15 or SEQ ID NO:16 or residues 50-66 of SEQ ID
NO 27 or residues 50-66 of gH1 in Figure 6 for CDR-H2, SEQ ID NO:3 for

O:4,for CDR-L 1. L2, and SEQ

oo for e e A bR AR bEN e A
Ca"Ch%ﬂﬂlm\aqﬁyaavﬁpﬁ?eam@ﬁwnw%ﬁméaﬁﬁm%?%@ivé%ﬁ%@@@mes
SEQ lanidddyeoDRiEESEEI R O poSEQNDNCINBORDINPNSES arGEOIDAID: 16

or res%@é@@d@@@k@@ﬂfdﬁ%ﬁ%@d@%@é@o@@qﬁJ‘P@MB@%FbW@E'%EQ ID

I N 1 X T D

CDR- 'eférlvatlve/antl CD22 antibody conjugate of the composition of clalm 80
comprises a light chain comprising SEQ ID NO:28 and a heavy chain

quf's'?ge%'é&’ff&é}@ ‘I%Q where}x‘ltﬁe ZH@ é@?ﬂn‘ﬁ@mf %e%ﬁ%ﬁpe

anti-CD22 antlb%fg/ of the monomeric calicheamicin derivative/anti-CD22

calichgRrfisSHPEURIG AR Grine LBRSSSRUHB TR SEEBRPRES TR et mPrises

a lighBh66 GrigipeyepiaN CopPieinCEFR HRNRIESINdR heavy chain variable region
comprising SEQ 1D NO:27.

cisplat

147. The use of claim 125, wherein the anti-CD22 antibody of the monomeric
calicheamicin derivative/anti-CD22 antibody conjugate of the composition of claim 80 comprises
a light chain comprising SEQ ID NO:28 and a heavy chain comprising SEQ ID NO:30.

148. The use of claim 125, wherein the anti-CD22 antibody of the monomeric
calicheamicin derivative/anti-CD22 antibody conjugate of the composition of claim 80 comprises

residues 50-66 of SEQ ID NO:27 for CDR-H2.
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149. The composition of claim 22, wherein the monomeric cal cheamicin
derivative/anti-CD22 antibody conjugates have the formula: wherein
the antibody comprises SEQ ID NO: 'l for CDR-H1, residues 50-66 of SEQ
ID NO: 27 for CDR-H2, SEQ ID NO: 3 for CDR-H3, SEQ ID NO: 4 for MCSLLP
COR-LITISEQMIppHOn 5ffgpiOBR- Vet tBEQIOMEDe eafiehe@miRin_3; and
derivalVERFRITDAS Shid&y conjubbbsTHaoccmaaasiiien of claim 149, wherein the
antibody comprises a light chain vatahle region having the sequence set
forth in SEQ ID NO 19 and a k€avy chaifyariable region having the
) NO: 27. 51. The composition of claim

, [ ' i mr%\“%[)l éght chain consisting of an amino
acid sequence resulting fro ] % ion ¢of SEQ ID NO: 29 in a

AN J of an amino acid sequence
resulting from the-€ ression :3lina mammallan ceII

of claim 32, wherein the € : :
consisting of an, }mlno acid s¢ quence resultlnyéjro

SEQ ID NO; 29' a iy cell and a heavyehai 'Szgg,pf n
amino acid sefgueice rest e emr,essmn of AF@4DINO: 3ljin a

mammaliangety” ec&§4$;[he use < 101 to 148,
vgl;;eﬁem compesition is admlnlstrabF 3t ah effective dose ranging/from
O%-A1g/Mmg to 50 mg/m3. 15‘3. usedf claim 154, wherein the
composﬂu’?ﬁ is admlnlstrable@inaﬁ' tfective’ dose ranging from 0.4 mg/m3
to 30 mg/m3. i ! /

n

wherein the antibody comprises SEQ ID NO: 1 for CDR-H1, residues 50-66 of SEQ ID
NO: 27 for CDR-H2, SEQ ID NO: 3 for CDR-H3, SEQ ID NO: 4 for CDR-L1, SEQ ID NO: & for
CDR-L2 and SEQ ID NO: 6 for CDR-L3; and

whereinnis 3 to 9.

150. The composition of claim 149, wherein the antibody comprises a light chain
variable region having the sequence set forth in SEQ [D NO: 19 and a heavy chain variable
region having the sequence set forth in SEQ ID NO: 27.

151.  The composition of claim 149, wherein the antibody comprises a light chain
consisting of an amino acid sequence resulting from the expression of SEQ ID NO: 29 ina
mammalian cell and a heavy chain consisting of an amino acid sequence resulting from the

expression of SEQ ID NO: 31 in a mammalian cell.

152. The composition of claim 32, wherein the CDR-grafted antibody is a variant

antibody obtained by an affinity maturation protocol and has increased affinity for human CD22.
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MCSLLP

153. The composition of claim 32, wherein the CDR-grafted antibody comprises a
light chain consisting of an amino acid sequence resulting from the expression of SEQ ID NO: 29
in a mammalian cell and a heavy chain consisting of an amino acid sequence resulting from the

expression of SEQ ID NO: 31 in a mammalian cell.

154.  The use of any one of claims 101 to 148, wherein the composition is

administrable at an effective dose ranging from 0.1 mg/m® to 50 mg/m®.

155. The use of claim 154, wherein the composition is administrable at an effective

dose ranging from 0.4 mg/m3 to 30 mg/m3.
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