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ABSTRACT

"Novel hydrophilic derivatives, their application to diagnosis
and to therapeutics, diagnostic or therapeutic kits and

immunological reagents”

Derivatives comprising two hydrophilic haptens and
an effector group comprising a radioactive isotope or known to
be able to be labelled by a radiocactive isotope or comprising
an active principle or known to be able to bind an active
principle, linked by a connecting bridge application to
diagnosis and to therapeutics, diagnostic or therapeutic kits
and immunological reagents containing them.
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IMMUNOTECH PARTNE

"Novel hydrophilic derivatives, their application to diagnosis

and to therapeutics, diagnostic or therapeutic kits and

immunological reagents"

The present invention relates to derivatives which
can be used especially as immunological reagents intended, in
particular, to target animal cells with a view to detecting

or to destroying them, reagent kits containing them

and their application to the visualisation and destruction of

the cells.

French Patent Application No. 86.13146, published
under FR A 2 604 092 on March 25, 1988, and European Patent
Application No. 87.430031.2, published under EP A 263 046 on
April 6, 1988, described immunological reagents intended to
target animal cell for the detection and destruction thereof
in vivo.

These immunological reagents comprise two types of
products, namely a) a monoclonal antibody or a fragment of
antibody having affinity for a cellular type, a particular tissue or a
constituent of an animal organism conjugated with a second
antibody or fragment of antibody having affinity for a specific hapten

moiety formed by a visualisation element, or an product active

or know to be able to receive a visualisation element

Or an active product intended to destroy the target
cell.

Product (b) will be designated "probe" in the
following.

When it is desired to effect satisfactory
visualisation of a target cell, it is desirable for the
background noise to be reduced as much as possible. Similarly,
1n view of the fact that the cytotoxic active principles
normally exhibit a certain degree of toxicity, it is desirable
to encounter them only at the level of the target cell to be
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destroyed, as quickly as possible after they have been
administered.

It is for this reason that the present invention
relates to derivatives characterized in that they comprise two

hydrophilic haptens and an effector group comprising a
radioactive isotope or known to be able to be labelled by a
radioactive isotope or comprising an active principle or a
principle known to be able to bind an active principle. These

derivatives are analogous to the products described in b)
above.

In one aspect, the present invention provides an
immunoconjugate, comprising: a) a first hydrophilic hapten;
b) a second hydrophilic hapten; c¢) a non-polymer connecting
bridge covalently binding said first and second hydrophilic
haptens; and d) a first effector group; wherein said first
effector grohp is said first or second hydrophilic hapten, a
part of sald first or second hydrophilic hapten, or is
connected to said first or second hydrophilic hapten, and
wherein said first or second hydrophilic hapten is selected
from a polyaminocarboxylic acid or a polar amino acid.

In another of its aspects, the invention provides a
derivative of the general formula I

E
:
X-Y-X' (1)

wherein:

X and X' are haptens and are organic groups with a molecular
weight of less than 1500 daltons capable of being bound to
an antibody with a dissociation constant of less than 104
mole/l, characterized by their hydrophilic property defined
by a partition coefficient of higher than 1 between an
aqueous phase and an organic solvent in favour of the
aqueous phase,

Y is a connecting bridge allowing the simultaneous binding

on the same derivative of formula I of at least two
specific antibodies of said haptens,



2025607

E is an effector group suitable for radioactive labelling,
with the proviso that neither X nor X' can be EDTA benzyl or
a derivative of EDTA benzyl, and that the connecting bridge
cannot be a polymer.

In another of its apsects, the invention provides the
use of a derivative of the general formula I

E

|
X-Y-X" (1)

wherein:

X and X' are haptens and are organic groups with a molecular
weight of less than 1500 daltons capable of being bound to
an antibody with a dissociation constant of less than 107

aqueous phase and an organic solvent in favour of the
aqueous phase,

Y is a connecting bridge allowing the simultaneous binding
on the same derivative of formula I of at 1least two
specific antibodies of said haptens,

E is an effector group suitable for radioactive labelling,
with the proviso that neither X nor X' can be EDTA benzyl or
a derivative of EDTA benzyl, and that the connecting bridge
cannot be a polynmer,

for increasing the contrast in the visualization of a
target cell for use 1n conjunction with an antibody with
double specificity, one directed towards the target cell,

and the other directed towards one of the haptens as

defined herein before.

In yet another of 1its aspects, the invention provides

a process for the preparation of a derivative of the
general formula I
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2b
wherein:

X and X' are haptens and are organic groups with a molecular
weight of less than 1500 daltons capable of being bound to
an antibody with a dissociation constant of less than 107

mole/1, characterized by their hydrophilic property defined
by a partition coefficient of higher than 1 between an

agueous phase and an organic solvent in favour of the
aqueous phase,

Y is a connecting bridge allowing the simultaneous binding
on the same derivative of formula I of at 1least two
specific antibodies of said haptens,

E is an effector group suitable for radioactive labelling,
with the proviso that neither X nor X' can be EDTA benzyl or

a derivative of EDTA benzyl, and that the connecting bridge

cannot be a polymer,
wherein the haptens X and X' and the effector group E are

linked together in a stable manner using the connecting
bridge Y.

Within the scope of the present invention "hapten"
means a molecule capable of being bound specifically to an
antibody at the level of one of its binding sites. It is a
molecule which is not antigenic by itself but which can become
80 by covalent binding on to a macromolecule. Its molecular
welght is usually lower than 1500 daltons.

The term "hydrophilic" means that the partition
coefficient between a neutral aqueous phase (near to
physiological conditions) and an organic solvent which is not
completely miscible with water, such as N-butanol, is higher
than 1 for the isolated hapten. This measurement may be
carried out, in particular after agitating for 2 hours a

solution of hapten in 10 mM Hepes, 150 mM NaCl, pH 7.4, mixed
with an equal portion of butanol.
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The preferred haptens according to the present
invention have a molecular weight of between 300 and 1500
daltons and 1nclude polar chemical groups. Inter alia, these
groups are alcohols, amines, carboxylic, sulphonic‘and
phosphoric acids, as well as their esters and amides.

Of the derivatives forming the subject-matter of the
present 1invention those'are preferred, characterised in that
these haptens have a dissociation constant below or equal to
10"'5 M and, 1in particular below or equal to 10-'6 M, with an
antibody which is specific to them. This constant is
determined under normal conditions with respect to piH,

temperature and salt concentration.

As 1ndicated in the above-mentioned French Patent

Application, the haptens may cover a wide variety of
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structures. However, particularly preferred haptens are those
comprising a chelating group.

The term "chelating"” means a molecule which can
co-ordinate with a metal atom 1n a very stable manner.

The most significant chelating groups which are
suitable as hydrophilic haptens in accordance with the present
invention are poly-amino-carboxylic acids, especially
diethylene-triamine-pentaacetic acid (DTPA) and its
derivatives.,

These chelating groups may or may hot contain a
metal and those containing complexed 1ndium are particularly
preferred.

Preferred haptens also include the derivatives of
polar aminoacids, particularly of histidine and the
derivatives of histamine, and more particularly histamine-
succinyl-glycine. It is also possible to indicate fluorescein

and its derivatives, and methotrexate.

In a probe the haptens and the effector group(s) are
linked in a stable manner by a connecting bridge. The latter

makes it possible to effect the simultaneous binding of at
least two specific antibodies on the hapten or haptens of

a single probe molecule and, therefore, the formation of the

particular complexes desired.

One of the haptens may also serve as an effector; in
particular, one of its atoms can be replaced in the probe by a
radioisotope or an active principle, such as those described
below: one portion of the active principle may also form the
hapten. DTPA-indium may be indicated by way of example.

The expression "effector group"” means a chemical
group responsible for the effect desired, consecutively to the
use of the probe, on its target i1n the organism. The effector
group may effect either the detection of the probe
accumulation sites or, for example, the destruction of cells
at the level of the accumulation sites.

In the first type of application, the effector group

comprises, for example, one or more atoms which can be
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detected by suitable physical means, for example radioactive
atoms emitting radiation, in particular gamma radiation. It
1s also possible to indicate the atoms or chemical groups
which are sufficiently paramagnetic to interfere with nuclear
magnetic resonance signals.

In the second type of application, the effector
group could comprise one or more emitters of lonising
radiation, for example beta or alpha radiation for the purpose of
radiotherapy. It could also comprise one or more chemical
groups which by themselves have cytotoxic potential, such as
alkylating agents, methotrexate, Vinca alkaloids,
anthracyclines or vegetable or bacterial toxins, such as ricin
or diphtheria toxin, or under the action of external
radiation, such as porphyrins.

The preferred connecting bridges are those which
allow adequate separation of haptens, in particular greater
than 10 angstrdms.

Preferably, these bridges are not very sensitive to
hydrolysis once they have been injected into the organism. As
connecting bridges there are advantageously used the amino
acids, preferably the D series, with peptidic linking.

For certain special applications, the above-
described connecting bridges comprise a phenol group and more
particularly the connecting bridges containing tyrosine or
tyrosine constituents are preferred.

The derivatives forming the subject-matter of the
present invention preferably also include those whose haptens
are glycyl-succinyl-histamine, which are coupled to a phenolic
diamine, in particular coupled to a peptide containing
tyrosine.

Preferred derivatives according to the present
1nvention include more particularly the following derivatives

of tyrosine:
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- N-a-DTPA-tyrosyl-N-€¢-DTPA-lysine ;

—~ N-a-N-e€-di-(DTPA-glycyl)-lysyl-tyrosine ;

- N-a-N-e€-di-(histamine-succinyl-glycyl)
lysyl-tyrosine o0Of the respective formulae:

CONH"(':H" (CHZ) 4"'NHC0"‘CHZ“N"(CH2) 9 =N- (C}‘Iz) z;N(Cﬁz C02H) 9

I l
HO@-CH; H  COOH CH2 T2
[ COOH ~  COOH
NHCO- CH, -rl:—(cnz)z-blt-(CHz)z-N (CH2COLH) 5
2
C02H C02H
CO,H CO,H 702k
CH CH H
2 2 [2

'(CH2)4—NHCO CHp~NHCO-CHy~N=(CHy) 5 ~N—(CH5) 5 ~N-CH- COOH

CH~NHCO~-CH,-NHCO- cuz-rl:-(cnz)z-l;: (C}{z)z-lil CH,CO5H
' CH, CH, CH,

l l |
CONH~ CH~-COOH CO5H CO,H CO5H
OH
OH
@ ,
CH, fCH2) q~NHCO~CH3 ~NHCO- (CH) 2-com{{c1{2}<_=t1 ¥

HO~C- CH-NHCO- CH-NHCO- ~CH,=NHCO- (cnz)z-com{-(CHzK_

The derivatives described above exhiblt remarkable
properties as a result of two hydrophilic hapten groups and
their effector group.

It is for this reason that the present application
also relates to the application of derivatives of the type
defined above to diagnosis and therapeutics.

For these applications, reference may be made 1n
particular to the aforementioned European Patent Application
No. 87.430031.2 published under EP A 263046 on April 6, 1988.

With a view to their diagnostic use, the derivatives

according to the present invention may, for example, be

injected intravenously in humans or animals.
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At the same time as or before injection of the
probe (for example from a few minutes up to several hours
before, preferably 12 to 48 hours), there i1s injected a
bispecific antibody conjugate composed of an antibody, 1n
particular monoclonal, or a fragment of antibody, likewise
preferably monoclonal, specific to a cell or normal or
pathological component of a live being, 1n particular of a
human, coupled to an antibody, 1n particulér monoclonal, or a
fragment of antibody, preferably specific to the hapten in
question, as described below as product a), for example 1n a
dose of 0.1 mg to 1 g according to the probe used and,
preferably, from 1 to 100 mg i1n an adult human.

Derivative a) can be used alone or as part of a
mixture (cocktail), each having a particular specificity to
different normal or pathological cells or constituents of the
organism and a specificity to the same hapten.

After injection of the derivatives according to the
invention, measurement or detection 1s carried out using
instruments well known 1in the art, for example for
scintigraphy or NMR 1imaging.

In the case of i1sotopic diagnosis, for example, an
activity of from 0.1 to 100 mCi and more particularly from 3
to 10 mCi 1s applied.

Similarly, it 1is possible to carry out the localised
treatment of a disease, tumoral for example, using a probe 1n
accordance with the present invention, having as effector a
sultable active principle, in particular cytotoxic.

The dosage will then be limited by the secondary
toxicity of the active principle on normal organs and, 1n
particular, on the bone marrow.

For a radioimmunotherapy application, the preferred
dose will, for example, be between 50 mCi and 1 C1i.

Taking i1nto account the special use of the
derivatives according to the present invention, the subject-
matter of the present application also concerns diagnostic or
therapeutic kits, characterised in that they contain at least

one of the derivatives according to the present invention,
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such as those defined above and an antibody or fragment of

antibody, in particular monoclonal,recognising a cell type
or a particular tissue, conjugated with a second antibody or

fragment of antibody recognising a hapten group of said

derivative.
Finally, the present application relates to

immunological reagents comprising a conjugate, comprising
an antibody or fragment of antibody, in particular monoclonal,
having an affinity for aparticular cell type or a normal or
pathological constituent of the particular organism, coupled
to an antibody or fragment of antibody, in particular
monoclonal, having an affinity for a given hapten, and a
synthetic molecule comprising at least two haptens
corresponding to the above conjugate and to at least one site,
suitable for radioactive labelling or for binding an active
principle, bound in covalent manner, characterised in that the
synthetic molecule is an above-defined derivative.

The mention of antibody conjugate is not prejudicial
to any method of preparation insofar it also relates to
bispecific antibodies, also designated recombinant, gquadromes

or polydom€S, for example.
The following examples illustrate the present

invention without implying any limitation thereof.

Example 1

N-x-DTPA-tyrosyl-N-€-DTPA-lysine

45 pMol of tyrosyl-lysine are dissolved in 600
Ml of water, added to 45 umol of triethylamine and 180 pumol of
cyclic anhydride of DTPA in solution in 1 ml of DMSO.

It 1s left for 16 hours at ambient temperature, the
PH being maintained at about 7 using triethylamine. It is
purified by gel filtration (Biogel*P4 column). The fractions
corresponding to the expected product are recovered and they
are purified on an i1ion-exchange column (mono-Q Pharmacias and
high-pressure liquid chromatography using a C-18 column.

The resultant product is identified by UV
spectrometry (max 277 nm) and mass spectrometry (molecular

peak 1060).

- w— *Trade Mark
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Example 2
N-o«-N-€~di-(DTPA-glycyl)-lysyl-tyrosine

Starting with 1 g of N-X-BOC-O-benzyl-L~tyrosine,
N-o¢-N-€~di~(glycyl)-lysyl-tyrosine is prepared in conventional
manner by solid phase synthesis.

The resultant product is liberated using liquid
hydrofluoric acid and it is purified by gel filtration and
high-pressure liquid chromatography. This peptide is then
reacted with DTPA cyclic anhydride, as described above in
Example 1; the resultant product is purified by gel
filtration, by chromatography on an ion-exchange column and
high-pressure liquid chromatography; it is identified in the
manner described above (max 277 nm, molecular peak 1174).

Example 3

N-d-N-e-di—(histamine-succinyl~glycyl)-lysyl—
tyrosine

N-x-N-€-di-(glycyl)-lysyl-tyrosine is synthesized on
the resin as described in Example 2. After deprotection of the
terminal amino groups, 2.5 equivalents of succinic anhydride
in DMF and 2.5 equivalents of triethylamine are added to the
resin. It is left for 2 hours at ambient temperature, washed
and 2.6 equivalents of histamine and BOP in solution in DMF

and 3.5 equivalents of diisopropyl-ethylamine are added.
It 1s allowed to incubate again and the desired

product is liberated; it is purified by gel filtration and by
high-pressure liquid chromatography and the resultant product
1s identified by UV spectrometry (max 220 nm and 277 nm) and
mass spectrometry (molecular peak 810).

Example 4
Labelling of the derivative of Example 1 with

indium=-111
The product of Example 1 is diluted to 0.5 M 1in 100

mM acetate and 10 mM citrate buffer at pH 5. 0.5 mCi of
indium-111 trichloride (in 50 u1 of 50 mM hydrochlorid acid)

1s added to 50 ul of the above solution and it is left to

incubate for 16 hours at 37°C.
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Excess non-radioactive InCl3 (lgyl of a 1 mM
solution in 100 mM citrate buffer at pH 5) is then added to
saturate the two chelating groups of the derivative of Example

1.

The labelled derivative of Example 1 is diluted to
the required activity immediately prior = to injection using
a 20 mM Hepes, 150 mM KCl, 10 MM EDTA pH 7.4 solution.

Examgle 5

Radioimmunoscintigraphy of human melanoma grafted on
to nude mice with anti-melanoma anti-DTPA indium dual
specificity conjugates and N-X-DTPA-tyrosyl-N-€-DTPA~lysine
labelled with indium 111.

3.106 human melanoma cells (A375) are injected
subcutaneously into the abdomen of nude mice. 3 to 4 weeks
later the mice develop tumours of 0.5 to 2 g. The mice are
then i1injected with 2 to 10 ug of dual specificity conjugate
prepared by chemical coupling of the F(ab)'2 fragment of a

human anti-melanoma antibody (mouse monoclonal antibody IgGl,
kappa) to the reduced F(ab)'2 fragment of an anti-DTPA-indium

antibody (mouse monoclonal antibody IgGl, lambda) using the

heterobifunctional reagent EMCS.
Twenty four hours later, mice are injected with 10

MC1 of the derivative of Example 1 labelled with indium-111.
Images are then produced at selected time intervals using a
Sopha Medical Gammatome™2 gamma camera equipped with a medium
energy high-resolution collimator or the animals are killed
and the major organs and the tumour are measured for

radioactivity associated with indium-111 using a gamma

counter.
Only a few minutes after injection of the labelled

derivative of Example 1 it is possible for tumours to be
observed on the images produced by the gamma camera. It is
ascertained that a large majority of the circulating
radiocactivity is eliminated in less than 24 hours, whereas the
radioactivity bound to the tumour is established within a few
hours and remains stable for at least two days.

Non-specific accumulation of radiocactivity was

essentially limited to the kidneys.
*Trade Mark
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Radioactivity measured after 24 hours in the organs
and tumours indicates a high tumour/organ ratio (T/0> 3) in
all organs, except for the kidneys (T/0 = 0.7).

Tumour binding was specific, in view of the fact
that the tumours did not accumulate significant amounts of
radioactivity without injection of Qdual specificity antibody
conjugates or if the conjugate was specific for an antigen
associated with another tumour. If indium-1lll-labelled DTPA
(an monovalent analogue of the derivative of Example 1
recognised with high affinity by the anti-indium-DTPA) is
1njected instead of the derivative of Example 1, radioactivity
1s excreted very rapidly and little specific binding is
Observed.

When the directly labelled F(ab)'2 fragment of the
anti-melanoma antibody is injected, specific binding to the
tumour 1s observed but the circulating radioactivity is
eliminated more slowly and the tumour/organ ratios in 24 hours
are lower (between 0.4 and 7). Non-specific binding in the
kidneys and liver 1s particularly high (T/0 = 0.4 and 1.5
respectively).

In conclusioﬁ, the derivatives according to the
present invention give remarkable results in relation to other
direct and indirect visualisation techniques.,

Example 6

Tolerance to probes in animals

Doses corresponding to 10 nanomoles, i.e. about

10,000 times more than the dose required for radio-

immunoscintigraphy, of compounds 1 and 2 previously complexed with

non-radioactive indium and compound 3 are administered to
BALB/c mice. These mice are then observed for 16 days under
normal breeding conditions. No sign of toxicity is observed
and the weight gain of these animals is not significantly
different from that of a batch of control animals,

Example 7
Comparison between compound 1 labelled with

indium=-111 and di-(DNP-1ys)-DTPA in the labelling of tumours

1n mice,
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Experiments are carried out as in Example 5 but the
mice are given indium-lll-labelled di-(DNP-1lys)-DTPA
(derivative 1 of aforementioned French Patent Application
86.13146) instead of the derivative 1 described above. Three
hours after injection of the probe, the mice are dissected and
the gamma radioactivity of the major organs and tumour is
counted. It 1is observed that the tumour accumulates a dose of
radioactivity equivalent to that obtained with the two
compounds of Example 1 of the present invention. However, the
elimination of the excess radiocactivity is substantially more

rapid with the compounds of the present invention, as shown by

the following table:

Contrast cpm/g in the tumour / cpm/g in the organ
3 hours after injection of the radiolabelled probe

- Novel probe : existing probe
Organ : derivative of derivative of

: Example 1 - of the prior art
Plasma : 1.7 : 0.2
Kidneys : 3.5 : 1.0
Liver : 10.8 : 1.3
Spleen : 12.7 - 1.8
Lung : 8.2 : 0.9
Heart - 14.9 : 2.1

Accordingly, the tumour to organ contrast is much

better with the derivatives of the present invention than with

those of the prior art.

Example 8

N-x-acetyl, N-€-~-DTPA, L-lysyl-L-tyrosyl-N-¢-DTPA-
L-lysyl-amide

The desired product, 1identified as above (max 277

nm, molecular peak 1228), is prepared using the same procedure

as 1ndicated in Example 2.
This derivative has very similar properties to those

of the product in Example 1.
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Example 9
N-ox-acetyl, N-e—(histaminé-succinyl-glycyl)-L-

lysyl-L-tyrosyl-N-€-(histamine-succinyl-glycyl)-L-lysyl-amide
The expected product, identified as above (max 220
and 277 nm, and molecular peak 978), is prepared using the

same procedure as 1indicated in Example 3.
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The embodiments of the invention in which an

excluslve property or privilege is claimed are defined as

follows:
1. Derivatives of the general formula
(1)
X-Y-X"'
whereiln

X and X' are haptens and are organic groups with a
molecular weight of less than 1500 daltons capable of
being bound to an antibody with a dissociation constant
of less than.lff6:mole/l, and having hydrophilic property
defined by a partition coefficient of higher than 1
petween an aqueous phase and an organic solvent in favour

of the aqgqueous phase,

Y 1s a connecting bridge allowing the simultaneous

pinding on the same derivative of formula

I of at least

two specific antibodies of said haptens,

E 1S an effector group sultable for radiocactive

l

labelling,

with the proviso that neither X, nor X', can be EDTA

penzyl or a derivative of EDTA penzyl, and that the

connecting bridge cannot be a polymer.

2 . A derivative as claimed in claim 1, wherein the

1)

effector group E is selected from the group consisting of

haptens X or X'.

e smavy _*,,_.,,,,,,_,_,._,.,.,._......w......anmmmm'mmhﬂmmww@mm- VS VP
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3. A derivative as claimed in claim 1 or 2 wherein the

haptens are chelating groups.

|

4 . A derivative as claimed in any one of claims 1 to 3,

wherelin the connecting bridge is a peptide.

5. A derivative as claimed in claim 3 or 4, wherein the

chelating group is a derivative of DTPA.

J——

o . A derivative as claimed in any one of claims 1 to o,

wherein the connecting bridge contains a phenolic group.

7. A derivative as claimed in claim ©, wherein the

connecting bridge contains tyrosine or is constituted by

tyrosine.
3 . N-a-DTPA-tyrosyl-N-e-DTPA-lysine.
9. N-0-N-g-di- (DTPA-glycyl)-lysyl-tyrosine.

10. N—a—N—e—di—(histamine—succinyl—glycyl)—lysyl—

CLyrosine.

11. N-a-acetyl,N-g-DTPA, L-lysil-L-tyrosyl-N-g-DTPA-L -~

lysyl-amide.

12. N-a-acetyl, N~8—(histamine—succinyl*glycyl)~L—lysyl~

L~tyrosyl—N—8—(histamine-succinyl-glycyl)—L—lysyl—amide.
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13. Diagnostic or therapeutic kits, containing at Jleast

one of the derivatives according to any one of claims 1

——al

to 12 and an antibody or antibody fragment, recognizing a

cellular type or a particular Lissue, conjugated with a

second antibody or antibody fragment recognizing a hapten

i

group of said derivative.

14. Kit according to claim 13, wherein the antibody is a

monoclonal antibody.

15. Immunological reagents comprising:

a conjugate composed of an antipbody or antibody fragment

having an affinity for a particular cellular type or a

ﬁ
=

normal or pathological constituent of a particular

organism, conjugated with an antibody or antibody

fragment having an arfinity for a given hapten, and

a synthetic covalently bound molecule containing at least

two sald haptens and at least one site sultable for

any one of claims 1 to 12.

l6. A reagent according to claim 15, wherein said

antibody is a monoclonal antibody.

17. The derivatives of general formula I

3

wherein
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X and X' are haptens and are organic groups with a

molecular weight of less than 1500 daltons capable of

being bound to an antibody with a dissociation constant

of less than 107° mole/l, and having hydrophilic property

-

defined by a partition coefficient of higher than 1

between an aqueous phase and an Oorganic solvent in favour

ot the aqueous phase,

Y 1s a connecting bridge allowing the simultaneous

— —~
p—

pinding on the same derivative of formula I of at least

—

F and

two specilfic antibodies of said haptens,

[*]

1S an effector group sultable for radioactive

labelling,

with the proviso that neither X, nor X' can be EDTA

penzyl or a derivative of EDTA penzyl, and that the

connecting bridge cannot be a polymer,

for their use in a method for the diagnosis or treatment

ol
pren-

of humans or animals.

18. Use of the derivatives of general formula
E
X-Y-X" (1)
wherein

X and X' are haptens and are organlic groups with a

molecular weight of 1less than 1500 daltons capable of
being bound to an antibody with a dissociation constant

of less than 10™° mole/l, and having hydrophilic property

defined by a partition coefficient of higher than 1

Tt e n e m‘mmhuvwﬂrulﬁvfu'\nf. .. “ s gpet T ey o A S R 4 i T S (R T Sy ) P G T
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between an aqueous phase and an organic solvent in favour

i

0L the aqueous phase,

Y 1s a connecting bridge allowing the simultaneous

pinding on the same derivative of formula I of at least

two specific antibodies of said haptens,

E 1s an effector group suitable for radiocactive

labelling,

with the proviso that neither X, nor X', can be EDTA

penzyl or a derivative of EDTA penzyl, and that the

connecting bridge cannot be a polymer.

=

for increasing contrast in visualization of a target cell

Py use 1in conjunction with an antibody with double

specificity, one directed towards a target cell, and the

other directed towards one of the haptens as defined

hereinbefore.
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