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Two of the aforementioned drawbacks, namely (a) and (d), have been adressed by the work
of Chari and coworkers (Chari et a., 1992; Liu et al., 1996; U.S. Patent No. 5,208,020).

20  They have developed antibody conjugates wherein the antibody is linked to a maytansinoid
via a disulfide linkage. Maytansines belong to the class of Ansa macrolide antibiotics,
which derive from Nocardia sp.. The maytansine ansamitocin P-3, produced by bacterial
fermentation, is used as a precursor molecule to manufacture maytansinoid DM1.
Maytansine and derivatives act as anti-mitotic agents (inhibitors of tubulin polymerization),

25  similar as vincristine, but with markedly higher potency than vincristine or other
established chemotherapeutic agents (DM1 is toxic to cells in vitro at ~107°M
concentration). In contrast to the high cytotoxicity of free maytansinoid, the antibody
conjugate has a toxicity which is several orders of magnitude lower on antigen-negaﬁve
cells compared to antigen-positive cells. The linkage by disulfide bonding has the

30  advantage that these bonds are readily cleaved inside the target cells by intracellular
glutathione, releasing highly toxic free drug. This approach has been applied to antibodies
against tumor-associated antigens, for example the C242-DM1 conjugate (Liu et al., 1996;
Lambert et al., 1998), and HuN901-DM1 (Chari et al., 2000). However, the application of
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15  contrast, expression of splice variants of CD44 which contain the domain v6 (CD44v6) in

the extracellular region, is restricted to a subset of epithelia. The physiological role of

CD44v6 is not yet fully understood.

CD44v6, as well as other variant exons (CD44v3, CD44v5, CD44v7/v8, CD44v10) has

20 been shown to be a tumor-associated antigen with a favorable expression pattern in human
tumors and normal tissues (Heider et al., 1995; Heider et al., 1996; Dall et al., 1996;
Beham-Schmid et al., 1998; Tempfer et al., 1998; Wagner et al., 1998) and has been
subject to antibody-based diagnostic and therapeutic approaches, in particular
radioimmunotherapy (RIT) of tumors (Verel et al., 2002; Stromer et al., 2000; WO

25 95/33771; WO 97/21104).

However, a prerequisite for efficient killing of tumor cells by antibody maytansinoid
conjugates is sufficient internalization of the target antigen. Only few data on the
internalization of CD44 are available. Bazil et Horejsi reported that downregulation of

30  CD44 on leukocytes upon stimulation with PMA is caused by shedding of the antigen
rather than by internalization (Bazil et Horejsi, 1992). Shedding of CD44 is also supported
by several reports on soluble CD44 in the serum of tumor patients and normal individuals

(Sliutz et al., 1995; Guo et al., 1994; Martin et al., 1997). In a recent paper by Aguiar et al.
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In particular, the present invention provides a compound of formula
A(LB), (Formula (1))
20  wherein
A is an antibody molecule which is specific for CD44;
L is a linker moiety;
B is a compound which is toxic to cells; and
n is a decimal number withn=1 to 10
25

The antibody molecule A has a binding specificity for CD44, preferably variant CD44.

The term ,,antibody molecule* shall encompass complete immunoglobulins as they are
produced by lymphocytes and for example present in blood sera, monoclonal antibodies

30 secreted by hybridoma cell lines, polypeptides produced by recombinant expression in host
cells which have the binding specificity of immunoglobulins or monoclonal antibodies, and
molecules which have been derived from such immunoglobulins, monoclonal antibodies,

or polypeptides by further processing while retaining their binding specificity. In particular,
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purification methods. In the following, the terms ,,antibody* and ,,antibody molecule are

used interchangeably.

»opecific for CD44“ shall mean that the antibody molecule has specific binding affinity for

20 an epitope present in CD44. In a preferred embodiment, the antibody molecule of the
invention has a binding specificity for the amino acid sequence coded by variant exon v6 of
the human CD44 gene. The sequence of variant exon v6 as well as of the other variant
exons is known in the art (Screaton et al., 1992; Tolg et al., 1993; Hofmann et al., 1991). A
preferred antibody molecule of the invention specifically binds to peptides or polypetides

25 having or containing the amino acid sequence SEQ ID NO: 1 of the accompanying
sequence listing, or an allelic variant of said sequence. Preferably, said antibody molecule
has binding specificity for an epitope within said sequence. More preferably, the antibody
molecule specifically binds to a peptide having the amino acid sequence SEQ ID NO: 2,
even more preferably having the amino acid sequence SEQ ID NO: 3. Such antibody

30  molecules may be easily produced with methods known in the art (WO 95/33771, WO
97/21104), e.g. by immunising laboratory animals with chemically synthesised peptides
having the aforementioned sequences, e.g. bound to a hapten, or immunising with a

recombinantly produced fusion protein including said sequences, and proceeding according
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In another preferred embodiment, appropriate framework residues of such a CDR-grafted
antibody are reverted to murine residues to improve binding affinity. From methods

20  pertinent to the art, the experts knows how to obtain the CDR’s of VFF-18, starting with
the aforementioned h'ybridoma with the accession number DSM ACC2174, to choose and
obtain appropriate human immunoglobulin genes, to graft the CDR’s into these genes, to
modify selected framework residues, to express the CDR-grafted antibody in appropriate
host cells, e.g. Chinese hamster ovary (CHO) cells, and to test the resulting recombinant

25  antibodies for binding affinity and specificity (see e.g. literature references above). In
another preferred embodiment of the invention, the antibody molecule is a recombinant
antibody having the CDR’s of the antibody VFF-18. Preferably, such a recombinant
antibody is a humanised antibody and is a complete immunoglobulin consisting of two
complete light and two complete heavy chains. In another preferred embodiment of the

30 invention, the antibody molecule is a recombinant antibody having the same idiotype as the
antibody VFF-18. In another preferred embodiment of the invention, the antibody molecule

is a recombinant antibody binding to the same epitope as the antibody VFF-18.
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These antibodies may be produced as follows. Nucleic acid moelcules coding for the light
chain and the heavy chain may be synthesised chemically and enzymatically by standard

20  methods. First, suitable oligonucleotides can be synthesized with methods known in the art
(e.g. Gait, 1984), which can be used to produce a synthetic gene. Methods to generate
synthetic genes from oligonucleotides are known in the art (e.g. Stemmer et al. 1995; Ye et
al. 1992; Hayden et Mandecki 1988; Frank et al. 1987). Preferably, the nucleic acid
molecules encoding the light and heavy chains of BIWA 4 have the nucleotide sequences

25 of SEQID NO: 5 and SEQ ID NO: 7, respectively. These sequences include sequences
coding for leader peptides which are cleaved by the host cell (SEQ ID NO: 5: the first 60
nucleotides; SEQ ID NO: 7: the first 57 nucleotides). In a further embodiment, the nucleic
acid molecules encoding the light and heavy chains of an antibody molecule according to
the invention have the nucleotide sequences of SEQ ID NO: 9 and SEQ ID NO: 7,

30  respectively. These nucleic acid molecules encoding the antibody heavy and light chains
then may be cloned into an expression vector (either both chains in one vector molecule, or
each chain into a separate vector molecule), which then is introduced into a host cell.

Expresssion vectors suitable for immunoglobulin expression in prokaryotic or eukaryotic
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transcri peiekmablya shinesediamstes o ACTION Col §@ A PPVER (irlaubjand Chasing
1980), CHO-DG44 (Urlaub et al., 1983), or CHO-K1 (ATCC CCL-61) cell. The host cell

then is cultured in a suitable culture medium under conditions where the antibody is
produced, and the antibody is then isolated from the culture according to standard

20 procedures. Procedures for production of antibodies from recombinant DNA in host cells
and respective expression vectors are well-known in the art (see e.g. WO 94/11523, WO
97/9351, EP 0 481 790, EP 0 669 986).

In order to link the antibody molecule A to the compound B which is toxic to cells, a

25  linking moiety L is used. In the most simple case, the linking moiety L is a chemical bond,
preferably a covalent bond which is cleaved under intracellular conditions. In one
embodiment of the invention, the bond is between a sulfur atom present in the antibody
molecule, e.g. in the side chain of a cystein residue, and another sulfur atom present in the
toxic compound. In another embodiment, the linking moiety L consists of one or more

30 atoms or chemical groups. Suitable linking groups are well known in the art and include
disulfide groups, thioether groups, acid labile groups, photolabile groups, peptidase labile
groups and esterase labile groups. Preferred are disulfide groups and thioether groups.
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pyridyldithio)pentanoate, 2-iminothiolane, or acetylsuccinic anhydride by known methods.

See, Carlsson et al, 1978; Blattler et al 1985; Lambert et al, 1983; Klotz et al, 1962; Liu et

al, 1979; Blakey and Thorpe, 1988; Worrell et al, 1986. In a preferred embodiment, the

20 linker moiety is a 4-thiopentanoate derived from SPP, or 5-thiopentanoate. The antibody
molecule containing free or protected thiol groups thus derived is then reacted with a

disulfide- or thiol-containing toxic compound to produce conjugates. The conjugates can

be purified by HPLC or by gel filtration.

25 ,,Toxic*is a compound that inhibits or prevents function of cells and/or causes cell
destruction. Toxic compounds used for coupling may act either cytostatic or cytotoxic and
lead to cell cycle arrest or cell death. These compounds may act at different stages during
the cell cycle, e.g. by interference with nucleic acid synthesis, inactivation of nucleic acids,
or by binding to tubulin.

30
In a preferred embodiment, the compound B which is toxic to cells is a maytansinoid, i.e. a
derivative of maytansine (CAS 35846538). In a preferred embodiment, it is a C-3 ester of

maytansinol. Maytansinoids suitable for conjugating to antibodies for use in cancer
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which is toxic to Bel | £Hs @ ma ansrnoi d, tl'e. a derivative of mayt ansi ne
(CAS 35846538). In|a pr fe it is a C3 ester of

R3O w» CH3

wherein
15 R; represents H or SR4, wherein Ry represents methyl, ethyl, linear alkyl, branched alkyl,
cyclic alkyl, simple or substituted aryl, or heterocyclic;
R, represents Cl or H;
R3; represents H or CHj; and
m represents 1, 2, or 3.

20  Preferably, R, is H, CH3, or SCH3, R, is Cl, R3 is CH3, and m = 2.



mayt ansi nol . Maytansi noi ds suitable for conjugating to anti bodies for use
in cancer WD 02/094325 PCT/ EP02/ 05413 9 therapy, including preparation of
sai d nmaytwonRoei3ds and their |inkage to antibody nol ecul esI/EPayessbeen
descri bed by Chari and Coworkers (Chan et al., 1992; Liu et al., 1996;

U. S. Patent No. 5, 208 020) These mayt ansi noi ds may be used for the present
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referred fiRrageDML. Preferably, said maytansinoid is a naytan3|nol
derivative linked to the anti body nolecule via a disulfide bridge at the
C-3 position of nmaytansinol. In a particularly preferred enbodinent, the
ant i body/ 0 0 te ared fr tansinoid of
forml a 1%%6!3%6%@5\ t"g’%?“@g%?ﬁ L{Eﬁé’?ﬁ‘%ﬁr‘%ﬂ"ﬂéﬁ?aﬁéﬂ’iﬁn *,00 CH3 R3O CH3
CH3 NO p H CH3 H mhereln 15 R1 represents H or SR4, wherein R4
represents nethyl, ethyl |l i near al kyl, branched al kyl, cyclic alkyl,

si npl e or substi t ut ed aryl, or heterocyclic; R2 represents O or H R3
represents H or CH3; and

AR
(L')-
CH,O
(A) ,
10
(Formula III)
wherein
A is an antibody molecule which is specific for CD44, preferably specific for the
variant exon v6, preferably specific for the amino acid sequence SEQ ID NO: 3;
15 (L) is an optional linker moiety

p is a decimal number with p =1 to 10.

Preferably, p is 3 to 4, more preferably about 3.5.

20  Methods for preparing such maytansinoids are known in the art (see in particular US
5,208,020, Example 1). Conveniently, in a first step the maytansinoid C-3 ester
ansamitocin P3 may be produced by bacterial fermentation of microorganisms belonging to

the genus Nocardia or Actinosynnema, e.g. ATCC 31565, ATCC 31281 (US 4,356,265;



mrepresents 1, 2, or 3. 20 Preferably, R is H CH3, or SCH3, R2 is d, R3
Is CH3, and m= 2. WD 02/094325 PCT/ EP02/ 05413 10 The conpound with Rl =

H R2 = GvpRB9432CH3, and m= 2 is designated DML in the PCOTIEPOZOMIE. I Nn a
preferred enbodi nent, the conpund of t i nvention has the formula 5 CH3 0
0S\ S(L') - HCO CH30HOCGCH NCH3 CH3 NO p H (A CH3 OCH3H
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5 hydrids (WO 02/16368). The maytansinol may then be esterified at the C-3 position with
N-methyl-L-alanine or N-methyl-L-cysteine derivatives to yield a disulfide-containing
maytansinoid (US 5,208,020; US 5,416,064; US 6,333,410), for example using
dicyclohexylcarbodiimide(DCC) and catalytic amounts of zinc chloride (US 4,137,230; US
4,260,609). In a preferred embodiment, the maytansinol is esterified with the compound N-
10  methyl-N-(3-methyldithiopropanoyl)-L-alanine of formula

N S __CH
HO W S/ 3

to yield the maytansinoid of Formula (I) with with R; = SR4, R4 =CH3, R, =CL, R3 =
CH;, and m = 2.

15
The free thiol group may then be released by cleavage of the disulfide bond with
dithiothreitol (DTT), to yield e.g. DM1.

Upon intracellular cleavage, the free toxic compound is released from the conjugate
20  A(LB),. The free drug released from the compound A(LLB), may have the formula B-X,
wherein X is an atom or a chemical group, depending on the nature of the cleaving
reaction. Preferably, X is a hydrogen atom, as for example when the linker moiety is just a
covalent bond between two sulfur atoms, or a hydroxyl group. The cleavage site may also
be within the linker moiety if the linker moiety is a chemical group, generating free drug of
25  formula B-L‘‘-X upon cleavage, wherein X is an atom or a chemical group, depending on

the nature of the cleaving reaction. Preferably, X is a hydrogen atom or a hydroxyl group.

In a preferred embodiment, the compound of formula (I) is less toxic than the toxic
compound B, B-X or B-L‘-X released upon intracellular cleavage. Methods of testing

30 cytotoxicity in vitro are known in the art (Goldmacher et al., 1985; Goldmacher et al.,
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maytansinoid drugs linked via a disulfide bridge are readily prepared by either method. In

15 this context, it is understood that the decimal number n in the formula A(LB), is an average
number as not all conjugate molecules of a given preparation may have the identical integer

of LB residues attached to the anttbody molecule.

More specifically, a solution of the dithiopyridyl modified antibody at a concentration of 1

20 mg/ml in 0.1M potassium phosphate buffer, at pH 7.0 containing 1 mM EDTA is treated
with the thiol-containing maytansinoid (1.25 molar equivalent/dithiopyridyl group). The
release of pyridine-2-thione from the modified antibody is monitored
spectrophotometrically at 343nm and is complete in about 30 min. The antibody-
maytansinoid conjugate is purified and freed of unreacted drug and other low molecular

25  weight material by gel filtration through a column of Sephadex G-25. The number of
maytansinoids bound per antibody molecule can be determined by measuring the ratio of
the absorbance at 252 nm and 280 nm. An average of 1-10 maytansinoid

molecules/antibody molecule can be linked via disulfide bonds by this method.

30 In a further aspect, the present invention relates to a conjugate of a CD44v6 specific
antibody molecule and a maytansinoid. Herein, ,,CD44v6 specific” shall mean that the
antibody has specific binding affinity to an epitope which is present in a peptide having the

amino acid sequence encoded by variant exon v6 of CD44, preferably human CD44. A
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wherein the link to the antibody is through the sulfur atom shown in formula IV to a second
20  sulfur atom present in the antibody molecule. To create such a sulfur atom available for

bonding, an antibody molecule may be modified by introduction of a suitable linker as



mayt ansi noi ds bound per antibody nol ecul e can be determ ned by measuring
the ratio of the absorbance at 252 run and 280 nm An average of 1-10

mayt ansi m@od2/osskecul es/ anti body nol ecul e can be |inked vipaTdipeubS4izle bonds
by this nmethod. 30 In a further aspect,,,the present invention relates to a
conjugate of a CD44v6 specific antibo nol ecul e and a mayt ansi noi d.
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sequence. More prefera the anti body 5 nol ecule specifically binds to a
pepti de having the am no acid sequence SEQ ID NGO 2, even nore preferably

havi ng the am no acid sequence SEQ I.D NO 3. Preferably, the antjbody
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4, and heavy chains having the amino acid sequence SEQ ID NO: 6, and wherein the

maytansinoid has the formula

CH.,O

15 (FormulaIV)

and is linked to the antibody through a disulfide bond. Preferably, the linking group is —S-
CH,CH,CH,CH,-CO- or -S-CH(CH3)CH,CH,-CO-, and the number of maytansinoid
residues bound per antibody molecule is 3 to 4.

20



NO HCH3 OCH3 H wherein the link to the antibody is through the sul fur
atom shown in fornula IV to a second 20 sulfur atompresent in the

anti body woloemsdses To create such a sul fur atom avai |l abl e picarerPoyasads ng, an
anti body nol ecule may be nodified by i oduction of a suitable |inker as
WO 02/ 094325 PCT/ EPO2/ 05413 14 outlined above. Preferably, the

maytansinoid.is linked to the antj.body. nol ecul e thro a - S CH2-CO, a
'S croa DB babeebodes: be hefte By calionrpter o g iRl S RB gt o ot o
such a |i piRpodVRorkRIIAE) Edifpritiseintbisdgs:bond with the maytansinoid, while
t he carbonyl function may be bonded to an ami no function present on the

side chain of an 5 amno acid residue of the anti body nol ecule. That way,

one or nore .naytansinoid residuyes .may be |inked t ti [ I | e.
ot or abi () TRy A ot AL e ol ps Gt B o b g, VBT SR e

nol ecu% e. 10, Mephugpreferred is a conjugate of a CD44v6 specific antibody
mol ecul e and a maytansinoid, wherein the antibody conprises |ight chains
havi ng t hé)anactiag o ahtibedymentzeulSieQstep (Ovith 4 corapalinderhivh thaxinso txdlsj sajd t he

am no acid sequence, SEQ ID NO 6,..and wherejn the yt ansi noi d has the
formil a CHa cemBound bsvinkgnecey morgidisulhide or o] grougsiged N 0 1B 0 N O H

CH3 OCH3 té) recovering the resulting conjugate.

10  Preferably, the antibody molecule is specific for CD44v6, more preferably specific for the
amino acid sequence SEQ ID NO: 3. The compound which is toxic to cells is preferably a
maytansinoid, more preferably of formula (I), most preferably with Ry =H, R, =Cl,R3 =
CHj3, and m = 2. In a further preferred embodiment, the antibody comprises light chains
having the amino acid sequence SEQ ID NO: 4 or SEQ ID NO: 8§, and heavy chains having

15 the amino acid sequence SEQ ID NO: 6.

In preferred embodiments of such a method, (2-pyridyl)-3-dithiopropanoic acid N-hydroxy
succinimid ester (N-succinimidy1-3-(2-pyridyldithio)-propidnate), (2-pyridyl)-4-
dithiopentanoic acid N-hydroxy succinimid ester (N-succinimidyl-4-(2-pyridyldithio)-

20 pentanoate), or (2-pyridyl)-5-dithiopentanoic acid N-hydroxy succinimid ester (N-
succinimidyl-5-(2-pyridyldithio)-pentanoate) are used to introduce the free or protected
thiol groups into the antibody molecule. The invention also relates to compounds

obtainable by a method as described.

25  In a further embodiment, the present invention relates to a pharmaceutical composition
comprising a compound of formula (I), or a conjugate as described, preferably together

with a pharmaceutically acceptable carrier, excipient, or diluent.

Suitable pharmaceutically acceptable carriers, diluents, and excipients are well known and
30 can be determined by those of skill in the art as the clinical situation warrants. Examples of

suitable carriers, diluents and/or excipients include: (1) Dulbecco's phosphate buffered

saline, pH about 7.4, containing about 1 mg/ml to 25 mg/ml human serum albumin, (2)

0.9% saline (0.9% w/v NaCl), and (3) 5% (w/v) dextrose.



15 (Formula 1V) and is linked to the antibody through a disulfide bond.
Preferably, the linking group is -S- CH2CH2CH2CH2- CO- or

- S- CH( CH3wOH2@p#32C0O-, and t he nunber of maytansinoid resipdagPolyeisnsl per
anti body nolecule is 3 to 4. 20 WD 02/ 094325 PCT/ EP02/ 05413 15 In a
further enbodi ment, the present invention relates to a nethod of production
of a conpound of fornmula (1) conprising the steps: (a) introducing free or
protected thiol groups into an anti body nol ecule which is specific 5 for

CD44;  (b) Md&pletdtably e HMtidda9 Mol dRIESs Rt B the bRRmaButithl ddnihosRBRGHE Whi ch
Is toxic to cells, Said conpound having one or nore disulfide or thiol

groups; amendcddnal entheelyi VEF-1 §ierrascdnbinant eotipadydineing tie CDBf wofabé gntitodg

ant i body ecul e is specific for 4y6, re preferably. specjfic.far the
o . asi SFEd B EREe § BuReR HameVR. Lok BOTEPRATE TDONBRE (b aitody | &
preferabl i LiQhdvi Eani mwe: 4 bt SE0TPINO:
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pr ef er r edamhisady okeaits havivg the hinbedycid seqpencesSEQ 1Y NO: ©h Brafierablipahe toxi¢ he ami no
acid sequence SEQ I D NO. 4 or, SEQ | 1 8, and heavy chains having 15 the
am no aciﬁmggﬂﬁgﬁ%gwgﬁ@@W§W%§°f9n?ﬁggﬁiferred enbodi ments of such a

nmet hod, (2-pyridyl)-3-dithiopropanoic acid N-hydroxy succinimd ester
(N-succi ni m dyl - 3-(2-pyridyl dithio)-propionate), (2-pyridyl)-4-

di t hi openTheicompauids ofithh ythentiyn siag be nsed for eld kewds of clinical or non-clinical

(N-succi ni m dyl -4-(2-pyridyl dithio) 20 pentangate), or )

( 2- py 9 dyPORlSBEqSHYRSEAR 2 4076 EOBRWIANS IyRf 18185ted i E¢lh FPEPsERs ED4N-

succi ni m?*gﬁfg’ﬂ%%w%w%ééﬂismﬁ entanoate) are used to introduce the free
ed thio

or protec groups into the anti body nol ecul e. The invention al so
rel ates to conpounds obtainable by a nethod as described. 25 In a further

enbodi nent, the present invention relates to a pharnmaceuti cal sgérrp%si tion
conpri si nghacengsiamay S exgmplg bg clipicallypseqd exgiyq g deRous umes cellgfgem bone

pref er abl Xla}‘rgg%? fo autologous transplantation in cancer treatment. Treatment can be carried

15  out as follows. Bone marrow is harvested from the patient or other individual and then
incubated in medium containing serum to which is added the compound of formula (I)
according to the invention, concentrations range from about 10 uM to 1 pM, for about 30
minutes to about 48 hours at about 37°C. The exact conditions of concentration and time of
incubation (=dose) are readily determined by the skilled artisan. After incubation, the bone

20 marrow cells are washed with medium containing serum and returned to the patient by i.v.
infusion according to known methods. In circumstances where the patient receives other
treatment such as a course of ablative chemotherapy or total-body irradiation between the
time of harvest of the marrow and reinfusion of the treated cells, the treated marrow cells
are stored frozen in liquid nitrogen using standard medical equipment.

25
In a further embodiment, the present invention relates to a method of treatment of cancer
comprising applying a pharmaceutical composition as described before to a patient. In
particular, this aspect of the invention relates to a method of treatment of cancer in a
patient in need thereof comprising administering to the patient a therapeutically effective

30 amount of a compound as described above, or a pharmaceutical composition as described
above. Preferably, the cancer is head and neck squamous cell carcinoma (SCC), esophagus
SCC, lung SCC, skin SCC, breast adenocarcinoma (AC), lung AC, cervix SCC, pancreas
AC, colon AC, or stomach AC.



wi th a pharmaceutically acceptable carrier, excipient, or diluent. Suitable
phar maceutically acceptable carriers, diluents, and excipients are well

known andwo03Q/0g4n5 be determ ned by those of skill in the a&actu/Epe2biies
clinical situation warrants. Exanples 01T7 suitable carriers, diluents

and/ or excipients include: (1) Dul becco''s phosphate buffered saline, pH
about 7.4, containing about 1 ng/m to 25 ng/mM human serum al bum n, (2)
0.9% saline (0.9%wv NaCl), and (3) 5% (wv) dextrose. WD 02/ 094325
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pharmaceutical conposition is the nonoclonal antibody F-18, o
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Preferably, the toxic conpound Is the maytansinoid of formula (11). The
conpoundsBolus tibses ica b givem imE0/tol®0uslesf noonaladalinkfondsiclod te 19 mil ofihuman
non-cl i ni cal
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frombone marrow prior to autologous transplantation 1 n cancer treatnment.
Tr eat ment perivid. Desagas wilkgentiallylie 183ng & 40Dwag/nBooibodssnfecei aseamarvest ed from
the patient or other .indivjdyal and. then .incubated in medi um containing

serunit o ¥wlicaians Thadess apRectigipopaitrbperadrinipzatiomhas ipbohigh faO4es e Re
I nvent| O“efféegos Hat gﬁ%ﬂ R BR0EE Hg?it?r@)tﬂﬁiecﬂtg gﬁrﬁ? i Q'M'alf Qéufﬁlfii%ﬁy well

m nutes to about 4 ours at about 3/CT T act’ conditions o

concent r aoledsteddosetietm DLT witihelrahsidered nthageymaoleratelatbise YMATEX) Pl expertby t he

skilled artisan. After incubation, the boEeI%%%. rrow cells .are washed with
e i

medi um c oo Hoytosdsiemming fhe ML laspbarisetea R vesklyjadipinistrations;iths,
accor di ngyfgy m%xgﬁét&%%e ih @hecﬂaﬁ%cjf"@{)@rlﬁ 990 wﬂcgzﬁle. A%‘?ﬂﬂ%IﬁH{teﬁﬁge' ves
u abl enot

other treatnent s as a course ative erapy “or total-body
i rradisat i pgwbeéi applivatione mayibedorgder, leay. ves to fofur Weeksyprefaublatides eeelfsuli this of
the treated cells, the treated marrow cells_ _are stored,frozen in liquid

ni trogen %Se-he M gan be swpartedio Regnitheange of 200 to 300 mg/m’. Alternatively,

application may be in 5 daily doses, followed by a break of several weeks after which
treatment may be repeated. In this case, the MTD per administration can be expected to be
lower than 100 mg/m®. For example, conjugates can be administered as a single i.v.

20 infusion with a rate of 3 mg/min every 21 days. Up to 7 cycles of treatment were applied. It
is to be understood that the applied doses may well be out of the ranges given above if the
clinical situation requires. For example, if the MTD is found to be higher than indicated,
single administration may be at a higher dose than 400 mg/m’ or weekly may be at more
than 200 mg/m’.

25
Dose, route of administration, application scheme, repetition and duration of treatment will
in general depend on the nature of the disease (type, grade, and stage of the tumor etc.) and
the patient (constitution, age, gender etc.), and will be determined by the medical expert
responsible for the treatment. Besides treatment of solid tumors, therapeutic application

30 according to the invention may be particularly advantageous as an adjuvant to surgical

intervention, to treat minimal residual disease.



25 In a further enbodi ment, the present invention relates to a nethod of
treatnment of cancer conprising applying a pharnmaceutical conposition as
descri bedwibabkopss250 a patient. In particular, this aspectrCafEPves4sihventi on
relates to a nmethod of treatnent of canger in a patient in need thereof
conprising admnistering to the patient a therapeutically effective 30
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wi |l be considered maxi mumtol erated dose (MID). The expert knows how to
determ ne the MID (Lanbert et al., 1998). For weekly adm nistrations, the
MID can be expected to be in the range of 100 to 200 ng/nR. Alternatively,
intervals 15 between applications msa‘gfbe | onger, e.g. two to four weeks,
preferably three weeks. In this castc'®9&e\TD can be expected to be in the
range of 200 to 300 ng/nR. Alternatively, application may be in 5 daily
doses, followed by a break of several weeks after which treatnment nmay be
repeaﬁad. In this case, the MID. per adm ni stration can be expected to be
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manufacturer’s recommendation. After additional 1 to 4 h incubation at 37°C the
absorbance at 490 nm was recorded using an ELISA plate reader. For each cell line
triplicates were analyzed. The percentage of the surviving cell fraction and the IC50 value

15  were calculated using the GraphPad Prism® (Version 3.0) software.
1.2. Manufacturing of BIWI 1

Humanised recombinant antibodies BIWA 4 and BIWA 8 which have binding specificity
20 for an epitope within SEQ ID NO: 1 were linked to the maytansinoid DM1 as described
below. The conjugate of BIWA 4 with DM1 was designated BIWI 1.

Generation of stably transfected cell lines. The genes coding for the light and heavy
chains of BIWA 4, SEQ ID NO: 5 and SEQ ID NO: 7, were ligated into expression vector
25  pAD-CMV1 (W092/01055; NCBI GenBank Accession No. A32111) or pAD-CMV19
(NCBI GenBank Accession No. A32110). In the second antibody BIWA 8, the light chain
was coded by a gene having SEQ ID NO: 9, while the heavy chain was the same as in
BIWA 4. Stably transfected cell lines were generated by electroporation as follows. CHO
DUX/57ss (dhfr negative mutant of Chinese Hamster Ovary cells, adapted for serum free
30  suspension culture) were used. After trypsinisation and inactivation of trypsin with RPMI-
10 (90% RPMI 1640, 10% heat inactivated fetal calf serum), cells were washed once with
RPMI-0 (RPMI 1640 without serum), and 1x107 cells were resuspended in 0.8 ml RPMI-0.
After addition of the linearised DNA (20 pg per plasmid; cotransfection of vectors coding
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seeded into 96 well microtiter plates with densities of 1 and 5 cells/well in 100pl/well alfa-
15 MEM 10d (1 plate for each clone and each density). 8 days later supernatants were diluted
1:2 and 100 pl of this dilution tested in the k/y ELISA and quantitated using a BIWA 4
preparation as standard. 5 subclones of each clone were transferred to 12 well plates. The
IgG content ranged from 1.3 - 908 ng/ml. 14 clones with the highest expression level (384 -
908 ng/ml) were used for amplification with methotrexate as follows: Clones were initially
20  cultured in 25 cm? flasks containing alfa-MEM 10d with 20, 50 and 100 nM methotrexate.
After the outgrowth of clones the supernatants were tested in the k/y ELISA. In subsequent
rounds of amplification the methotrexate concentration was raised up to 2000 nM. Initially
the highest expression level ranged from 10.5-14.8 pg/ml (clone A31/100, 100 nM

methotrexate). Further amplification with a methotrexate concentration of 500 nM gave an

25  expression of 19-20 pg/ml (A31/500).

Purification of antibody. Antibody was purified from cell culture supernatant as follows.
Antibody containing tissue culture supernatant was applied onto a 5 ml protein A sepharose
column with a flow rate of 80-90 ml/h at 4 °C. After washing with 50 ml binding buffer

30 (0.1 M sodium phosphate pH 7.5), the Ig fraction was eluted with elution buffer (0.1 M
glycine-HC1 pH 2.7). Absorption at 280 nm was monitored.
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concentration o
of released 2-mercaptopyridine was calculated using an €343 nm 0f 8080 M"cm'l, and the

concentration of MAb was calculated using an €389 nm of 224,000 Mem? after the

20  absorbance at 280 nm has been corrected for the contribution from 2-mercaptopyridine. (2-
mercaptopyridine Azgo nm = A343nm X 5100/8080). Recovery of the MAb was 99.6% with
5.5 releasable 2-mercaptopyridine groups linked per MAb molecule.

Conjugation of BIWA 4-SS-Py with DM1. The above modified MAb (184 mg) in Buffer
25 A was conjugated at 2.5 mg MAb/mL using a 1.7-fold molar excess of DM1 over
releasable 2-mercaptopyridine groups. DM1 was added in DMA (3% v/v of MAb
solution) and the reaction mixture was incubated at ambient temperature for 29 hours. The
conjugate was then isolated by gel filtration chromatography on a column of Sephacryl
S300 HR equilibrated in PBS (5 x 50 cm column, 980 mL, flow rate of 10 cm/hr). The
30  conjugate eluted as a single peak at the position of monomeric MAb with a small amount
of protein eluting earlier. Fractions were assayed for the number of DM1 molecules linked
per MADb molecule. (Linked DM1 molecules were determined by measuring the absorbance

at both 252 nm and 280 nm). Based on the results, fractions representing 63-77% of the
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1.3. Efficacy studies in nude mice
20
In vivo anti-tumor efficacy of BIWI 1 was tested in two nude mouse xenograft models
applying antigen-positive human tumors, which differed in tumor origin, extent and
homogeneity of CD44v6 expression: A431 (ATCC # CRL 1555; epidermoid carcinoma of
the vulva), FaDu (ATCC # HTB 43; squamous cell carcinoma of the pharynx). Tumor cell
25 lines A431 and FaDu were received from ATCC and cultured in RPMI1640 medium

containing 10% fetal calf serum and supplements.

Mice were randomised into the following treatment groups (treatment/initial mean tumour
volume/tumour volume range/number of mice):
30
A431
Group1:  Control (PBS)/ 185 + 217 mm>/ 19 — 424 mm®/ 5 mice.
Group 2: BIWA 4 (21 mg/kg/d) / 133 + 115 mm®/ 42 — 302 mm®/ 5 mice.
Group 3: BIWI 1 (2.1 mg/kg/d) / 107 £ 63 mm>/ 42 — 205 mm”>/ 5 mice.
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or c
plate and;HobGlghel Eitfaagm%ﬂdg@ Gekle thio ARG bR nhACHPBIWAR i | ce
was conti nueodq,lldrllja{%hee(ﬁga‘?{lL for 71 8ur. CA tgr vvagrh?ng, n%'ﬁg ?:IgﬁcPs were tixed
wi th 1% pfenedleoNMREaiyd enies dl reataleytz stertahwher theane®cerachedcini avatagd sczel df

sorter (FACS). BIWA 4 antibody. binds with an %pfﬁl%ent. KD of, 1 x 10-9 M and

BIW 1 bi AlistodsSimmanragmepkransiisd of Iy, miegtions-of RWIthgiyen en Aye garseeiivRi t h
o3 By B, o BT A o
15 BIWI 1 corresponding to 30 pug/kg/d DM1, 7 mg/kg/d BIWI 1 corresponding to 100
ug/’kg/d DMI1, and 21 mg/kg/d BIWI 1 corresponding to 300 pg/kg/d DM1. Control
animals were either untreated (PBS) or treated with unconjugated antibody (control
antibody, 21 mg/kg/d). Tumor growth was monitored by measuring tumor size. A tumor
response was rated as complete response when the tumor completely disappeared at any
20  time after start of treatment. The response was rated as partial response when the tumor
volume decreased after treatment but thereafter started regrowing. The tolerability of the

treatment was monitored by measuring mouse weight during the whole observation period.

25 2. Results and Discussion
2.1. In vitro cytotoxicity of BIWI 1

The in vitro cytotoxicity of BIWI 1 was evaluated using the antigen-positive cell lines

30 A431 and FaDu, and the antigen-negative cell line A459. Cells were exposed to different
concentrations of BIWI 1 for 4 days, then stained with MTS/ PMS and assayed on an
ELISA plate reader. The surviving fractions of cells were then calculated using the

GraphPad Prism® software package. The results are shown in Figure 1. BIWI 1 was
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10 1x106 tunors cells were transpl anted subcufaneously into the right flank
of 6 week old female NVRI-nu/nu mce. Treatnment started when the tunors

reached a age, si of 10 0 185,mMmB. Treatnent consisted of i.v.
i nj ectq ong'zta)ﬁﬁrglagv “‘_LAégbﬁ?P"(gﬁa‘IZ?&/B“ SM¥cuti ve days, starting at day 1. 3
different doses of BIW 1 were tested in parallel: 2.1 ng/kg/d 15 BIW 1

corresponding to 30 ng/kg/d DML, 7 ng/kg/d BIW 1 corresponding to 1.00
Groups of 5 mice were treated with 2.1 mg/kg/d BIWI 1, 7 mg/kg/d BIWI 1, 21 mg/kg/d

BIWI 1, and 21 mg/kg/d control antibody, respectively. The average tumor size at start of
treatment was 185 +/- 217 mm® (PBS), 133 +/- 115 mm’ (control antibody), 107 +/- 63
15 mm’ (21 mg/kg/d BIWI 1), 132 +/- 73 mm’® (7 mg/kg/d BIWI 1), and 107 +/- 63 mm’ (2.1
mg/kg/d BIWI 1), respectively. The average tumor volume of each group during the
observation period is shown in Figure 2. Tumors treated with control antibody showed
similar growth as untreated tumors, the tumor volume doubling time was approximately 5
days. In animals treated either with 7 mg/kg/d BIWI 1 or 21 mg/kg/d BIWI 1 all tumors
20 responded completely and disappeared around day 17. No tumor regrowth was observed
until the end of the observation period (day 134). Tumors treated with 2.1 mg/kg/d
responded completely in 3/5 cases with no tumor regrowth until day 134. The remaining 2
tumors showed a partial response but ultimately regrew. These results show that BIWI 1
induces a dose-dependent anti-tumor response in A431 xenografted nude mice, with
25 complete and long-lasting responses from 2.1 mg/kg/d BIWI 1 to 21 mg/kg/d BIWI 1.

Unconjugated control antibody shows no anti-tumor effect.
See Figure 2.
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gg/ kg/d DML, and 21 ng/kg/d BIW 1 corresponding to 300 ng/kg/d DML.

Control animals were either untreated (PBS) or treated wi th unconjugated
ant i body woanweeks anti body, 21 ng/ kg/d). Tunor grow h wa®Cmmpor/esdesi by
measuring tunor size. A tunor responsegwas rat ed as conpl ete response when
the tunor conpletely di sappeared at any 20 time after start of treatnent.
The respogi nﬁ rat ed alé parti ak response when the tunor vol une decreased
after treftme lfﬂfyf“ng? uAERperafted pude MICE i g The tolerability of the
treatment was nonitored by neasuring nouse wei ght during the whole

observation period. 25 2. Results and Discussion 2.1. In vitro
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respectlv e average tunor size at start treat nent was 185 +/ - 217
mB ( PBS) depl:ﬁ(ﬁenﬂ-b.ntl mrﬁomnspc(mem FaDu acrenogmﬂk;d nudeOrhice] withXottpletering 2dng-

/kg/d BIW 1 132 +/ - /d BI 1 d 107 +/ - 2.1
morKg lasting r)esponses from 7 mgﬂg/d(BIWnigl tg 21 mg/kg/d %IW?? Unconjugated conmﬁ? (

antibody shows no anti-tumor effect.

See Figure 3.
20

2.4. Tolerability in nude mice

The tolerability of BIWI 1 treatment was determined by monitoring mouse weight during
25  the whole duration of the experiment in the 2 models. The maximum observed average
weight loss per group was 5% in FaDu xenografted mice treated with 21 mg/kg/d BIWI 1
(Figure 4). The weight loss started around day 3 of treatment and lasted until day 10,
thereafter animals regained weight and behaved similar as control animals. In all other dose
groups weight loss was similar to vehicle control (PBS). An average weight loss of 5% or
30 less in all treatment groups indicates good tolerability of BIWI 1 treatment at the given
doses in nude mice. As BIWI 1 does not cross-react with mouse CD44v6, only antigen-
independent effects such as toxicity caused by free DM1 can be monitored in this

experiment.



ng/ kg/d BIW 1), respectively. The average tunor volune of each group
during the observation period is shown in Figure 2. Tunors treated with
control awbDickogs2showed sinmilar growh as untreated tunoPsI/RPapoi4usror
vol une doubling tinme was approxi mat el yvi) days. In aninmals treated either
with 7 ng/kg/d BIW 1 or 21 ng/kg/d BI 1 all tunors 20 responded

conpl etel and_di sa red a und d tunor regrowth was observed
unti | the ‘end Bf"’f"hggﬂgggﬂ”t}ﬁ c&ﬁyﬂewz\qg%:”lSM. Tunors treated with 2.1
ng/ kg/d responded conpletely in 3/5 cases with no tunor regrowth until day
134. The remaining 2 tunors showed a partial response but ultimately
regrew. Thdse MogelidlangdMethiodst BIW 1 induces a dose-dependent anti-tunor

response in A431 xenografted nude mice, with 25 conplete and | ong-1I asting
responses from2.1 ng/kg/d BIW 1 to 21 ng/kg/d BIW 1. Unconjugated

controd apt IP&M-MfmcgemePwaseéste%qhanﬁesnfdugé&&lograﬁ mOdef0 02/ 094325
PCT/ EP02/ 05413 29 2.2. Efticacy in Du xenografted nude mce G oups of 6

m ce wer eappiyaagﬁd: axmgén -BositivegiiungnduBlo\M DA -MBrigB KATC (B WITBL] 312 brewgt kg/ d
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shown in Figure 3. Tunors treated with contr ant | body a 2. / kgl d
BIW 10 shmansemﬁtwaprsgvewngen%ﬂa@afsgamwﬁm@ tfnﬁfea%% SETgBub | ng
10 tinme I t [d BIW 1
a1t urmor Sher BEEARLARLERA i (e 3 P?%Eﬁ%@%‘j‘ﬁ%&fﬂa@*@ T uror
regrowt h inpstiohsefi BRI 1 given bveeltlg farfduiokvedkise3 ditfeeenty dosesof BEWI d dvefrel togted07) .

1/6 tunors treated Wth 7 kg/ d BI 1 responded c | et el [6 tunors
showed paithasliclSshymgdke B r’?ﬂé?‘é’ﬁ*ﬁ?‘?ﬂ to 100 DiHedé- |"Pﬂ/]|‘%tér‘tv Lunt reat ed

control tl:HH)er el BV gtglgq%%hql [§telll !;lg'}] pRENdent
anti-tunof re opncgln Ob xenbgr ?t e m1 ce, an&ﬁihe%orrpl te éajl gﬂl ong-
15 PBS treated anlmals served as tumor growth control. Tumor growth was monitored by

measuring tumor size. A tumor response was rated as complete response when the tumor

completely disappeared at any time after start of treatment.

3.2. Results and Discussion

20
Groups of 6 mice were treated with 6.25 mg/kg BIWI 1, 12.5 mg/kg BIWI 1, and 25 mg/kg
BIWI 1, respectively, once a week for four weeks. The average tumor size at start of
treatment was 246 +/- 79 mm® (PBS), 216 +/- 85 mm" (6.25 mg/kg BIWI 1), 188 +/- 79
mm? (12.5 mg/kg BIWI 1), and 207 +/- 96 mm’ (25 mg/kg BIWI 1), respectively. The

25  average tumor volume of each group during the observation period is shown in Figure 5.
The initial tumor volume doubling time of the control tumors was approximately 5 days. In
animals treated with 25 mg/kg BIWI 1 all tumors responded completely and disappeared
around day 22 after start of treatment. No tumor regrowth was observed until the end of the
observation period (day 64). Tumors treated with 12.5 mg/kg or 6.25 mg/kg responded

30 completely in 5/6 cases in each dose group, and 4 animals of each group stayed tumor free
until the end of the experiment. These results show that BIWI 1 induces excellent anti-

tumor responses in MDA-MB 453 xenografted nude mice when given once a week over a



| asting responses from7 ng/kg/d BIW 1 to 21 ng/kg/d BIW 1. Unconj ugated
control antibody shows no anti-tunor effect. See Figure 3. 20 2.4.

Tol er abi | woy2iop3ptide nmice The tolerability of BIW 1 treatPC@rtPoesii3
determ ned by nonitoring nouse wei ght ring 25 the whole duration of the
experinment in the 2 nodels. The maxi num observed average weight |oss per

group was 5% j aDu xenografted m treated with 2 /d. B
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until dayp3GgkdBaveafter animals regained weight and behaved similar as
control animals. In all other dose groups weight loss was simlar to
vehicle control (PBS). An average weight |oss of 5%or 30 less in all
treatment groups indicates good tolerability of BIW 1 treatnment at the
given doses in nude mce. As BIW 1 does not cross-react with nouse
CD44v6s only antigen- independent effpgisesuch as toxicity caused by free
DML can be nonitored in this experinent. WO 02/094325 PCT/ EP02/ 05413 30
3. Invivo anti-tunor efficacy in VMDA-MB 453 3.1. Material and Methods 5

e sl d iR gateser B 1o aheoro el e R end FABH

node ap . C R

HTB- 131; %@ﬁgénﬁ%&r_&é f?@éell lﬁ%ﬁl&ée%&f? recei ved from ATCC and cul tured
nmedi u c o f

in RPM 16 nt al ni ng etal calf serum and suppl enents. 1x106
tunors cells were transplanted subcutaneously into the right flank of 6
week old female NVRI -nu/nu mce. For therapy 10 experinents tunors wer
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of BIW 1atsdndicdted tThe ariow ipdicates sthrt o6trédment (dgy B).W 1 corresponding to 100

g/ kg DML, 12.5 ng/kg BIW 1 corresponding to 200 gg/ kg DML, and 25 ng/ kg
BIW 1 corresponding to 400 ng/ kg DML. -

Figure 3: Efficacy of BIWI 1 treatment in nude mice xenografted with FaDu tumors. The
15  average tumor volumes per group with standard deviations are shown, the treatment groups

are indicated. The arrow indicates start of treatment (day 1).

Figure 4: Tolerability of BIWI 1 treatment. The average body weight change of all
treatment groups in the 2 investigated models is shown. Day 1: start of treatment.

20

Figure 5: Efficacy of BIWI 1 treatment in nude mice xenografted with MDA-MB 453
tumors. The average tumor volumes per group with standard deviations are shown, the

treatment groups are indicated. The arrows indicate the treatment days .

25



15 PBS treated animals served as tunor growth control. Tunor growth was
noni tored by neasuring tunor size. A tunor response was rated as conplete
response wioan/ob4sest unor conpl etely di sappeared at any ti reTafPoens4ss art of
treatment. 3.2. Results and Discussioi2 20 Goups of 6 mce were treated
with 6.25 ng/kg BIW 1, 12.5 ng/kg BIW 1, and 25 ng/kg BIW 1,
respectively, once a week for four vve%tis,. The average tunor size at start
of treatnment was 246 +/ - 79 mmB (PBS);®M% +/- 85 mB (6.25 my/ kg BIW 1),
188 +/- 79 mB (12.5 ng/kg BIW 1), and 207 +/- 96 mmB (25 ng/kg BIW 1),
respectively. The 25 average tunor volune of each group during the
observati dn AeompdundofSfoommiai n Figure 5. The initial tunor vol unme doubling
time of the control tunors was approximately 5 days. In aninmals treated
with 25 ng/ k@(IE#)N 1 all tunors responded conpl etely and di sappeared
aroundsday hél-%fner start of treatnent. No tunor regrowth was observed
until the end of the observation period (day 64). Tunors treated with 12.5
ng/ kg or 6. 28 igdkantibedypmbitedle dhiconpheatift foridDAHY;,6 cases in each dose
group, and 4 aninmals of each group stayed tunmor free wuntil the end of the
experi ment . Fhisselinkesmoidy;show t hat BIW 1 i nduces excel | ent anti- tunor
responses |i - Q01 af & e xi ce when given once a week over a
WO 02/ 09432?%%%@%gﬁ€%ﬁ&%§ﬁ%§9’&n@ our weeks, with conplete and

| ong- | asti ngn I @s@0dueREal MuaebwRBnFOl kgIBIW 1 to 25 ng/kg BIW 1. 5
Figures Figure 1. in vitro cytotoxicity of BIW 1. The antigen-positive
cell NPnes A431 and FaDu and the antigen-negative cell |ine A549 were
used. to Ki e 2: [ . t.reat [ - IH ted
wth ass1 2 osreomeaad of S 8 witall shg NRALRREY Hafs BHEGT RGN &

devi ati ons agegngSéloaved insid: 4 éetlat ment groups are indicated. The arrow

indicates start of treatnent (day 1). Figure 3: Efficacy of BIW 1
treatment in nude mce xenografted with FabDu tunors. The 15 average tunor

vol unes P8I B p\’\o'iuglctl1 of Elgﬂrg %rvquege%\ll Isaal’El icﬂeqaicglrb nd PPSO X\@i’sultﬁlag bbhfAL MENL groups
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4. The compound of claims 1 to 3, wherein the antibody molecule is specific for the exon

v6 of human CD44.

5. The compound of claims 1 to 4, wherein the antibody molecule is specific for an

20 epitope within the amino acid sequence SEQ ID NO: 3.

6. The compound of claims 1 to 5, wherein the antibody molecule is the monoclonal
antibody VFF-18 (DSM ACC2174) or a recombinant antibody having the
complementary determining regions (CDRs) of VFF-18.

25

7. The compound of claims 1 to 6, wherein the antibody molecule comprises light chains
having the amino acid sequence SEQ ID NO: 4, or SEQ ID NO: 8, and heavy chains
having the amino acid sequence SEQ ID NO: 6.

30 8. The compound of claims 1 to 7, wherein the toxic compound B is a maytansinoid.

9. The compound of claim 8 wherein the maytansinoid has the formula



are indicated. The arrow indicates start of treatnent (day 1). Figure 4:
Tolerability of BIW 1 treatnent. The average body wei ght change of all

t reat mentworooops2i n the 2 investigated nodels is shown. Da¢TEPIZOHME Of
treatment. 20 Figure 5: Efficacy of BIW 1 treatnment in nude mce
xenografted with MDA-MB 453 tunors. The average tunor vol unes per group
with standard devi ati ons are shown, theCtreat nt groups are indicated.
The arrows indicate the treatnent days '533 WO 192/ 094325 PCT/ EP02/ 05413 32
Claims 1. A conpound of formula A(LB)n -5 wherein A is an antibody

mol ecul e which is specific for Cf% a er noiety; Bis a conmpound
which is toxic to cells; and nis eciymaN nunber(CMHISR, = 1 to 10. 10 2.
The conpound of claim 1l wherein said|{linkér |m)| ety has & chem cal bond
capabl e of being g eav§ﬂ i psid cgjl 3. Cil:he conpound of claim2 wherein
sai d chem cal bond Ps afd? i dp 15 4° The conpound of clains 1 to
3, wherei %abhe eC|f| C for the exon v6 of human
CD44. 5. ConNpeoly S erelc'H":t he anti body nolecule is
specific for an | t ope mnthln t e aniijo acid sequence SEQ ID NO 3. 6.

The conpound of||clains| 1 to 5, whergin the|anti body nolecule is the
nonocl onal ant \bod &y _a reconbi nant anti body having
t he

(Formula (1))

wherein

R; represents H or SR4, wherein R, represents methyl, ethyl, linear alkyl, branched
5 alkyl, cyclic alkyl, simple or substituted aryl, or heterocyclic;

R, represents Cl or H;

R; represents H or CH3; and

m represents 1, 2, or 3.

10  10. The compound of claim 9, wherein R; is H or CHj;, Ry is Cl, R3 is CH3, and m = 2.

11. The compound of claims 1 to 10 of formula



conpl ementary determ ning regions (CDRs) of VFF-18. 25 7. The conpound of
clains 1 to 6, wherein the anti body nol ecul e conprises |ight chains having
t he am noweozasesijuence SEQ ID NO 4, or SEQ ID NO 8, ane@ChE®eyoamii ns
havi ng the am no acid sequence SEQ IB4NO 6. 30 8. The conpound of clains 1
to 7, wherein the toxic conpound B is a maytansinoid. 9. The conpound of
claim8 wherein the maytansi noid has the forrrul a WO 02/ 094325

PCT/ EP02/ 05413 33 CH3 0 O (CH2) nBRi éﬁHS O41 7CH3C 0 O3 "R3Q N CH3

NO pHCH3 OCH3 H (Formula (11)) whereln = 3reppsents H or SR4, |wherein
R4 represents nethyl, ethyl, linear alkyl, brtanche 5 al kyI cliq al kyl,
sinple or substitut ed aryl, or heteroc '\é pr %—L R3

represents H ol CH3; and mrepresents 1, 2 10 10. The co ind of
claim9, whereiln Rl is H or CHB,R2|sCIOR3|%CHB, and m= 2. 1]. The
conpound of clainms 1 to of?'f'.or@ul ald o H,

N

CH,O R CH,

(A) b, Son.

(Formula III)
wherein
A is an antibody molecule which is specific for CD44,
(L) is an optional linker moiety

p is a decimal number with p =1to 10.

12. The compound of claims 1 to 11 wherein pis3to4.

5  13. A conjugate of a CD44v6 specific antibody molecule and a maytansinoid.

14. The conjugate of claim 13, wherein the antibody molecule is specific for an epitope

within the amino acid sequence SEQ ID NO: 3.

10  15. The conjugate of claim 14, wherein the antibody molecule is the monoclonal antibody
VFF-18 (DSM ACC2174) or a recombinant antibody having the complementary
determining regions (CDRs) of VFF-18.



WD 02/ 094325 PCT/ EP02/05413 34 CH3 0 OS NS (L') - HA CH3 0 HO CH3
CH30O CH3 CH3 NO OH((A CH3 OCH3H P (Formula Ill) wherein Ais an
ant i body woloemsses whi ch is specific for CD44, (L') is anPpoptEromed4id i nker
noiety p is a decimal nunber with p 351 to 10. 12. The conpound of clains 1
to 11 wherein pis 3to 4. 5 13. A conjugate of a CD44v6 specific anti body

nol ecul e a maytapsinoid. 14. .The .conjugate. of.cl aim 13, rein the
ant body 181 BAPRHEBRRSaRY Phe o drmi 338 o aerciy i bR EplchE Emrises
sequence SEQidHP:Nhs Brvingthd amind i€ SusERISE@ID lemﬂsEg\ch@! 8 dnfe

anti body nol ecule is the nonocl onal antibody VFF- 18 (DSM ACC2174) or a
r econbi nant leavy thwiys aaingrthe aminocsihiegnence HBR B 61 ni ng r egi ons ( CDRs)
of VFF-18. WD 02/094325 PCT/ EP02/ 05413 35 16. The conjugate of any one of
clainms 13 to 15, wherein said anti body nol ecul e conpri ses

5 17. The conjugate of any one of claims 13 to 16, wherein the maytansinoid is linked to the

antibody molecule by a disulfide moiety.

18. The conjugate of any one of claims 13 to 17, wherein the maytansinoid has the formula

CH,0

10 Formula (IV)

19. A conjugate of a CD44v6 specific antibody molecule and a maytansinoid, wherein the
antibody comprises light chains having the amino acid sequence SEQ ID NO: 4, and
heavy chains having the amino acid sequence SEQ ID NO: 6, and wherein the

15 maytansinoid has the formula



| i ght chains having the am no acid sequence SEQ ID NO 4, or SEQ ID NO 8,
and heavy chains having the am no acid sequence SEQ ID NO 6. 5 17. The
conj ugat ewofozams2done of clainms 13 to 16, wherein the nayt asirPor/ab4i1% | i nked
to the antibody nolecule by a disulfide noiety. 18. The conjugate of any
one of clainms 13 to 17, wherein the maytansinoid has the formula CH3 O
S-- OHAQ CH3 OH,,0 CH3 CI—BONCHSQE;BO NO p HCH3 OCH3 H 10

f

Formula (N) 19. A conjugate of a CD44v6 s i crjanti body nol ecul e and a
mayt ansi noi d, wherein the antibody corrprl-ses light chains having the am no
acid sequence SEQ ID NO 4, and h C S g m no acid

sequence SEQ ID NGO 6, and wherein t 15 Wansi noi’d hasSthe fornula WO
02/ 094325 PCT/ EP02/ 05413 36 CH3 O ON S-H |H C CH3 OH,O0OCH3 /0 CH30

\
CH,0 N

(Formula IV)
and is linked to the antibody through a disulfide bond.

5 20. The conjugate of any one of claims 13 to 19, wherein one or more maytansinoid

residues are linked to an antibody molecule.

21. The conjugate of claim 20, wherein 3 to 4 maytansinoid residues are linked to an
antibody molecule.
10
22. The conjugate of any one of claims 13 to 21, wherein the maytansinoid is linked to the
antibody molecule through a —S-CH,CH,-CO-, a —S-CH,CH,CH,CH,-CO-, or a —S-
CH(CH;)CH;CH,-CO- group.

15 23. Method of production of a compound A(LB), according to claims 1 to 12, or a

conjugate according to claims 13 to 22, comprising the steps:

(a) introducing one ore more free or protected thiol groups into an antibody molecule
which is specific for CD44;
20

(b) reacting the antibody molecule of step (a) with a compound which is toxic to cells,



CH3 0 NO pHCH3 OCH3 H (Fornmula IV) and is linked to the anti body

t hrough a disulfide bond. 5 20. The conjugate of any one of clains 13 to
19, wher ewp 24305 nore naytansinoid residues are |inkedPCa/Epa2/esiis body
nol ecul e. 21. The conjugate of claim¥®0, wherein 3 to 4 maytansi noi d
residues are linked to an antibody nol ecule. 10 22. The conjugate of any

one of clains.13 to 2 wherein the nsi noi.d |s linked to the antibody
nol ecul e thr W@Q%%éﬁ&&ﬁ?nwm?@@mﬁ@& ra or a -S-

CH( CH3) CH2CH2- CO- group. 15 23. Method of productlon of a conmpound A(LB)"
according to clains 1 to 12, or a conjugate according to clainms 13 to 22,
conpri si ng t(eeresoepsig thajesilting conjogatg one ore nore free or protected thiol
groups into an anti body nolecule which is specific for CD44; 20 (b)
reacting the anti body nol ecule of step (a) with a conpound which is toxic

to cel ks, )Worfah 6&335cl€gé§'3\91?4r954ﬂ§antn%3dy$ﬁio%cﬁﬁqp%&ﬁic%}’t}m4%"e or nore

di sul fide or thiol groups; and recovering the resulting conjugate. 5
24. The nethod of claim 23, mhereln t he antlbody nol ecul e is specific for

CD44v6. 25. The ne d of m 24, he anti body nolecule is
specific fzérT%erf"%tBPé BE%lam@\nzg’h‘i" reidhq @tﬁeﬁ epplejgspes lé’fﬁﬁ't“h?iﬂtoBF any one

of cl ains Zg\wftﬁn@Ql’Wﬁ(ﬁ'i‘ the toxic corrpound is a

10 26. The method of any one of claims 23 to 25, wherein the toxic compound is a

maytansinoid.

27. The method of claim 26, wherein the maytansinoid has the formula

(CH,). SR,

15 (Formula I)

wherein
R; represents H or SRy, wherein Ry represents methyl, ethyl, linear alkyl, branched
alkyl, cyclic alkyl, simple or substituted aryl, or heterocyclic;
20 R, represents Cl or H;

R3; represents H or CHj; and



mayt ansi noi d. 27. The met hod of claim 26, wherein the maytansinoid has the
formumla CH3 O (CH2)mBRR H R2 CH3 OH\,OCH3 R3SONCH3 CH3 NO H CH3
OCH3 H 1Wo(eos4sas a I11) wherein R represents H or SR4, ROFEPODOTA3
represents nethyl, ethyl, linear al kyd8 branched alkyl, cyclic alkyl,
sinpl e or substituted aryl, or heterocyclic; 20 R2 represents C or H R3
represents H_ or : tgd V\D 02/ 094325 PCT/ EP02/ 05413 38 mrepresents 1,
2, or 3. 28. m]-hgepﬁ%smg ra|m27 wherein RL is Hor CH3, RR is d, R3
is CH3, and m= 2. 5 29. The nethod of any one of clainms 23 to 28, mherein
(2-pyridyl)-3-dithiopropanoi c acid N-hydroxy succinimd ester,

(2- pyr i dyR$- Phedhnethpd pbeliama7.ovhersin Ruihlar 6315, BoiscChRmisCHpgndm =3y
(2-pyridyl)-5-dithiopentanoic acid N hydroxy succinimd ester is used to

i ntroduce the free or protected thiol groups into the antibody nol ecule. 10

30. Cogpoyndrightaihf@ B fhydhedfERIMS I3 &L28) WiieRdn tppﬁtuyl)oslaltmfoﬁfd)paﬁdis add to

29. 31. Pharmaceutical conposition conprising a conmpound accordi ng
to clainms 1 NéydoXy suecigtid estera(Zepyridydat- élthlop@rtmangamd)Nelh)airw sigeingnid2, and

a pharmac GUtés%e?l olr)(2-pyn8}§l?t5a<}3 tlhlop%rallt%m% rabldq\ll lhu(?roxy succ1n1 ity Cci gster is used to

introduce the free or protected thiol groups into the antibody molecule.
10  30. Compound obtainable by a method according to any one of claims 23 to 29.

31. Pharmaceutical composition comprising a compound A(LB), according to claims 1 to
12, or 30, or a conjugate according to claims 13 to 22, and a pharmaceutically
acceptable carrier, diluent, or excipient.
15
32. Use of a compound A(LB), according to claims 1 to 12, or 30, or a conjugate according
to claims 13 to 22, for the preparation of a pharmaceutical composition for the

treatment of cancer.

20  33. The use of claim 32, wherein the cancer is head and neck squameous cell carcinoma,
esophagus squameous cell carcinoma, lung squameous cell carcinoma, skin squameous
cell carcinoma, cervix squameous cell carcinoma, breast adenocarcinoma, lung
adenocarcinoma, pancreas adenocarcinoma, colon adenocarcinoma, or stomach
adenocarcinoma.

25

34. Use of a compound A(LB), according to claims 1 to 12, or 30, or a conjugate according
to claims 13 to 22, or of a pharmaceutical composition according to claim 31, for the

treatment of cancer.

30 35. The use according to claim 34, wherein the cancer is head and neck squameous cell
carcinoma, esophagus squameous cell carcinoma, lung squameous cell carcinoma, skin

squameous cell carcinoma, cervix squameous cell carcinoma, breast adenocarcinoma,



15 32. Use of a conpound A(LB)" according to clains 1 to 12, or 30, or a
conjugate according to clains 13 to 22, for the preparation of a

phar maceuwoaalossesrposition for the treatnment of cancer. 20TAP02/d33@3 use of
claim 32, wherein the cancer is head ¥nd neck squarneous cell carcinong,
esophagus squaneous cell carcinoma, |ung squaneous cell carcinoma, skin
squaneous cell carcinom, cervix uaneous cehl carci noma, breast

adenocar oi ndHaE AdHREACIANEHIARFTERS OISR RO o AR BRSH R rT SoB1ASh
adenocarcimymﬁmégdﬁ&ggach adenocarci nona. 25 34. Use of a conpound A(LB)"
according to clainms 1 to 12, or 30, or a conjugate according to clains 13
to 22, or of a pharmaceutical conposition according to claim31l, for the

treat nent of cancer. 30 35. The use according to clai m.34, erein the
cancer i s3haMathadaf fredme RECHRES & @ pftfent Hweéﬁﬁlmefj CBE’(RBH‘&@GEQ%EI%%@S cel |

carcingma, | > o I : [QOMa,
cor vi 3 squartis PR FRRIENGEY FRLRC AT 3 Bom RS TREA, SEI B TY
PCT/ EP02/ 0545h3 of 3Riths!hgp 82lemG0asrci dvnjigatepacardagdo athémothtoc2?yora, col on
adenocar ci nona, or stonach _adenocarci noma. 36. Method of treatnment of
cancer in a RbaFMassutical corppesitiongceadingdmsiaidi g administering to 5 the
patient a therapeutically effective anount of a conpound A(LB),, according
to any one of clains 1 to 12, or 30, or a conjugate according to clains 13
to 22, or3a THeanethodof d¢laial 36, ovheesin tHeaanast ¢ohchidragd heckcdqabmedis.ceB7. The

nmet hod of claim 36, wherein the cancer is head and neck squaneous cell 10
carci Adma, CREHIINA SSUhagHegyameqiyscell a%remm%a!ungaﬁgar%waﬁége@%@mﬁ, skin

car i nome, Sl cAAUBER ORI Lol iR, LR N CHoTAVRIER UlerbBhkinbHal ! NOME.
(0] a

breast adenocarcinoms, | ung adenocdrcli hona, pancreas enocar ci nona, col on
adenocar ci naokg adéhoSdréiffeudh, padcieBOadRAcIanN®ma, colon adenocarcinoma, or stomach

adenocarcinoma.



