Office de la Proprieté Canadian CA 2164767 C 2006/03/21

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 1 64 767
gr grgamsg‘e ] 'f*g age”%y of ; 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 1995/12/08 (51) Cl.Int./Int.Cl. GOTN 33/568 (2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 1996/06/11 GOTN 33/53(2000.01)
- . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2006/03/21 NEUENHOFER STEPHAN DE:
(30) Priorité/Priority: 1994/12/10 (P 44 44 002.2) DE KASMARKER. REINHARD, DE

(73) Proprietaire/Owner:
DADE BEHRING MARBURG GMBH, DE

(74) Agent: BERESKIN & PARR

(54) Titre : IMMUNO-ESSAIS POUR HAPTENES; COMPLEXE D'HAPTENE, DE TRACEUR ET D'ANTICORPS, UTILE A
CETTE FIN; METHODE DE PREPARATION

54) Title: IMMUNOASSAYS FOR HAPTENS AND HAPTEN TRACER-ANTIBODY COMPLEX WHICH CAN BE USED
THEREFOR, AND PROCESS FOR THE PREPARATION THEREOF

(57) Abregé/Abstract:

here are disclosed hapten tracer complexes which, on the one hand, contain a hapten which is linked to an indicator component
and, on the other hand, an antibody which can bind specifically to the indicator component. These hapten tracer complexes can be
employed advantageously In Immunoassays.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




2164767

' BEHRINGWERKE AKTIENGESELLSCHAFT 1994/B021 - Mal034

Abstract:

‘Imunoassaya for haptens and hapten tracer-antibody

' complex which can be used therefor, and process for the

preparation thereof

.------------------ﬁ---w-'ﬂ------------------“-------------
F ‘ .

| There are disclosed hapten tracer complexes which, on the

one hand, contain a hapten which is linked to an 1nd1ca-

tor component and, on the other hand, an antibody whn.ch_
can bind specifically to the indicator component. These

hapten tracer complexes can be employed advantageously in
imminoassays.
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BEHRINGWERKE AKTIENGESELLSCHAFT 1994/B021 - Mal034
Dr. Bc/Mi

Inmunoassays for haptens and hapten tracer-antibody
complex which can be used therefor, and process for the

preparation thereof

The present invention relates to the areé of
“immﬁnoa'ssays. It is frequently desirable to detect
whether a certain antigen, i.e. a compound which can
cause an immunological reaction, is present in a sample
or not. The detection of the antigen is often performed
by means of so-called immunoassays, the antigen or the
hapten being detected with the aid of ilmmunological
methods. The present invention in particular relates to
immunoassays in which so-called hapten tracer complexes
aré ergplcyed. In the haptén tracers, the immunologically

relevant hapten is linked to an indicator component.

Chemiluminescently labeled hapten conjugates are known
from the b prior art. EP 0 135 071 déscribes
chemilu.ﬁxinescently labeled hapten conjugates which
betwéen the group capable of chemiluminescence and the
hapten have a linking group, which 1s also called a
"gpacer". The connection group is a chain-like polymer
having recurring functional groups such as peptides,

glycoproteins, glycolipids or carbohydrates.

EP 0 442 372 describes .labeled haptens 1in which an
indicator component desigriated as a label is linked to
the hapteﬁ via a polyethylene glycol and a protein or
oligo- or p'olypeptide. The indicator component is a group

which can be quantified by chemica.l or physical methods.

It was found that the haptens ‘linked to an indicator
" component in practice have certain disadvantages. Thus,
as a rule, these hapteri conjugates are not stable on

~storage, in particular if agqueous solutions are
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concerned, and storage in the deep-f;_r.?ozen state is not
carried out, as there is the risk of hydrolysis. It was
furthermore found that hapten conjugates of this type
frequently yield nonreproducible results on account of
nonspécific binding'.- In some cases the nonspecific

binding of hapten tracers to vessel walls can indeed be

reduced by appropriate\ additives, for example proteins,

"but these additives not uncommonly adversely affect the

quality of the test.

In practical use, further problems can also result in
that the user of the test solutions pools several tracer
solutions for a larger batch. Owing to the use of a
further vessel, ﬁncontrolled adsorption phenomena then
again occur, whose extent can depend on the type (glass,
pélyethylené, polystyrene etc.) and size of the vessel
used and on the temperaturé.'As a result, the suitability
of the hapten'tracer‘in the test assay can no longer be

guaranteed.

The present invention therefore relates to hapten tracer
complexes which on the one hand contain a hapten which is
linked directly or via a spacer group to an indicator
componént and on the other hand contain an antibody which

can bind specifically to the indicator component.

An indicator component is a signal-transmitting component

which can also be designated as a label or marker.

The hapten tracer complexes according to the invention

consist on the one hand of a hapten which is linked

directly or via a spacer group to an indicator component.
Hapten is a description for an antigen which, on account

of its size, ag a rule can only induce the formation of

 antibodies after coupling to a carrier. The indicator

component is a group which is detectable or quantifiable

by chemical or physical methods. Hapten and indicator

fcomp'onent. -éan either" be bonded directly via a chemical

 bond; or a spacer group, also called a spacer, can be
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located between the t{vo components. 'éustomarily, gspacer
groups used are linear structures, for example
polyethylene glycol However, it is perfectly possible to
use other chain-like polymers having recurring functional
groups, such as peptides, glycoproteins, glycolipids or
carbohydrates, as spacer groups. Typical examples of
gspacer groups of this type are polysaccharides such as
dextrans, pectins, lectins, peptides such as polylysine,
proteins such as serum albumin or globulins, or

glycoproteins such as transferrin.

The hapten tracer complexes according to the invention
furthermore contain an antibody which can bind spe‘cifi—
cally to the indicator component. Antibodies of this -
type, which are specific for the indicator component, are
obtained by immunological methods known per se. Poly-
clonal ant:.bodles which are directed against the indica-
tor component are ‘obtained by immunizing laboratory
animals, for example rabbits, with the indicator compo-
nent (preferably a label-protein conjugate). Alterna-
tively to this, monoclonal antibodies which are specifi-
cally directed against the indicator component can be
prepared by the known process of Kdhler and Milstein.

The hapten tracer complexes according to the invention
can basically be used in all appropriate irm:iunoassays,

advantageously in heterogeneous immunocassays. In these

. tests, an antibody which is specific for the antigen or

hapten to be detected is coupled to a solid phase either
via a covalent bond or by adsorption. This antibody, -
which is specific for the hapten, 1is prefera.bly obtained
by covalently coupling this hapten to a polymer, for
example to serum albumin, and immunizing the animal
selected for antibody production with it. It has been
shown that antibodies of this type are highly specific‘
both for the pure hapten and for the hap‘ten linked to an
indicator component. Suitable haptens are all organic

substances of analytical interest which can cause an

| 1mmunologlcal reaction in a host animal when they are
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injected in the form of an immunogenic conjugate of the

hapten and a carrier molecule for immunization.

As a rule, the antibody specific for the hapten is bonded |
to a solid carrier. Examples of carriers of this type are
polystyrené tubes or beads to which the antibody is
attached by adsorption, or plastic surfaces pretreated
with lysine-containing polypeptides to which the antibody
is covalently bonded via bifunctional réagents or mag-
netic latex particles functionalized with NH, g.r‘oups or
COOH groups, to which the antibody 1is Dbonded, for

v ¥ L4

example, with the aid of carbodiimides.

In a preferred embodiment of the presént invention, the
indicator component 1is a group capable of chemi-
iuminescence, this group being particularly preferably
selected from the group comprising acridinium acylsulfon-
amide, acridinium ester, luminol, isoluminol, dioxetane,
oxalic acid ester or oxalamide or a derivative of one of

these compdunds.

Chemiluminescence is understood as meaning the emission
of light in a chemical reaction. In the context of the
presézﬁlﬁt—:' invention, those cémpounds are therefore bonded
to the hapten which are capable of chemiluminescent
reactions. These can be an acridinium ester, acridinium
acylsulfonamide, luminol or its derivatives, an iso-
luminol or its derivatives, a dioxetane, a luciferin, an

oxalic acid ester or an oxalamide.

In another preferred embodiment, the indicator component
is a group capable of fluorescence. In this case, the

indicator component used is a fluorescent dye. An example

of a fluorescent dYe of this type 1is ' fluorescein iso-

thiocyanate.

In another preferred embodiment, the indicator component

is a group capable of bioluminescence. Bioluminescence is

~a form of luminescence which occurs in lower organisms
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taceans etc. In bioluminescénce, luciferin is generally
conve'rtéd enzymatically by luciferases in the presence of
oxygen with ATP consumption into activated oxyluciferin,

which forms oxyluciferin with emission of light (visible
blue light). |

'In another embodiment " of the present invention, the

indicator component can be a group which is capable of
electroluminescence. Electroluminescence is produced by

electric field strengths.

In a further embodiment of the present invention, the

indicator component is cap.able' of phosphorescence. 1In

phosphorescence, electronically excited inorganic or

organic compounds emit the absorbed energy again in the

form of_ radiation of wusually lénger wavelength at the

earliest 103 seconds after excitation.

In the context of the present invention, the antibodies
directed against the indicator component can be
monoclonal antibodies, polyclonal antibodies, antibody

fragments, chemically modified antibodies or chemically

modified antibody fragments.

The hapten tracer complexes according to the invention
can be prepared in a simplé manner. Preferably, the
hapten tracer-antibody complexes according to the inven-
tion are prepared by bringing together the antibody
directed against the indicator component and the labeled
hapten- derivative in agqueous gsolution. The aqueous
reaction solution can optionally contain organic solvents
for improving the solubility of the hapten tracer 1in
concentrations of greater than 0 to approximately 50%.

Acetonitrile, dimgth‘ylformamide or dimethyl sulfoxide‘are

preferably employed here.

" The present invention also relates to test kits which are

suitable for carrying out immunoassays for the detection

‘
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‘one hapten tracer-antibody 'complex according to the

invention is employed in this case.

Test kits in the sense of the pres‘ent invention are
understood as meaning those entitiés which are necessary
for carrylng out an immunoassay. As a rule, the test kits
comprise an article which has a solid phase, such as
microtiter plates, polystyrene tubes or the 11ke, at
least one antibody which is directed against the hapten
and at least one hapten tracer-antibody complex according

to the invention.

In a preferred embodiment, the test kits according to the
invention furthermore comprise those components which are

necessary for carrying out a luminescence immunoassay.

In a particulariy preferred embodiment, the test kits
according to the invention also comprise magnetizable
particles. As a rule, immunoassays of this type are
carried out in test-tubes. In this case, the antibody
directed against the hapten is bonded to particles which
can be attracted by a magnet. Preferably, thesg are
magnetizable latex beads which can contain maghetite
particles wh:.ch are coated by polystyrene, the diameter
of the 1atex ‘bead being up to 5 um, preferably. 0.5 to
2 pum. These antibody magnetic particles are brought into
contact with the fluid to be investigated and can be

conveniently precipitated with the aid of a magnet after

reaction.

As a rule, the immunoassays according to the invention
are competitive heterogeneous immunocassays. In this case,
the antibody directed against the hai:ten is coupled to a
solid phase which is brou'ght into contact with the sample-
to be investigated. A defined an;ouht of a hapten which is
linked to an indicator component is addi’tidnally added to

the sample. If no hapten is present in the sample to be

investigated, all antibodies can react with hapten which
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coxita:i.ns an indicator compongnt; the-ﬁlaxiinum signal will

therefore occur in the sample to be investigated in the

absence of the analyte.

If the sample contains a higher concentration of hapten,

the hapten present in the sample competes with the hapten

which is linked to the indicator component. The more free
hapten in the sample, the less hapten which is bonded to
an indicator coﬁponent can bind to the solid phase and
therefore the weaker the signal. The actual conc'entration .
of hapten in the sample to be investigated can be deter-

mined by means of appropriate calibration curves.

The hapten tracer-antibody complexes according to the
invention are therefore suitable for use in an
immunoassay for the detection of an antigen or hapten, as
2 rule this being a competitive immunoassay. In the
immunoassays, the luminescence can be measured by methods
known per se as a function of the respective indicator
components. Tn the case of the acridinium acylsulfonamide
preferably used, the measurement of the luminescence can
be carried out, for example, by bra.ngn.ng the approprlate.
solid phase into contact with an alkaline hydrogen

peroxide solution or with an acidic hydrogen peroxide

‘solution with an immediately following pH increase. The

photoreaction occurring here can be measured in known
apparatuses, for example the BeriLux® analyzer. It has
been shown that the handling, sensitiyity and precision
of luminescence immunoassays of this type for haptens is
completely comparable with thai: of corresponding radio-
immunoassays, it being possible in the luminescence
'immunoaésays according to the invention to avoid the use
of radiocactive componént‘s. Moreover, the luminescence
immunocassays according to the invention are suitable for

automation and can also be used in fully automatic

systems.

The hapten tracer-antibody complexes according to the

invention have a number of advantages when used in
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immunoassays. First, the hapten tracer;antibody complexes

are simple to prepare.‘ The haptens linked to the indica-

tor component are brought togéther with the antibody in

aqueous solution. A specific reaction takes place here

between the indicator component and the binding region of

the antibody. If monoclonal antibodies are used against
the indicator component, the possibility also results of

affecting the signal via the choice of the antibody.

The hapten tracer-antibody complexes according to the
invention have a defined incorporation rate. In the case
of an IgG antibody, two molecules of -hapten-indicator
component can be bound per molecule of anti-indicator
component antibody. In the case of a Fab fragment, the
incorporation rate is reduced to one molecule of hapten-
indicator éomponent per molecule of anti-indicator
component antibody fragment. By the use of a submolar
amount of hapten-indicator component, howev‘er, the

incorporation rate can also be reduced controllably.

Owing to the presence of the antibody directed aga.in-st'
the indicator component, the hydrophilicity of the
complex 1s increased. The hydrophobic properties of the
haptén tracer-antibody complex are distinctly lower than
those of the free hapten tracer on account of the high"

protein content and usually additionaily owing to the

direct binding of the indicator part, which, as a rule,

is hydrophobic, to the specific "binding region of the
anti-indicator component antibody. This has a positive
effect on the water solubility of the tracer and ]..eacfis to
a lesser extent to nonspecific binding. An increased
measuring 'accuracy can thus be achieved as a result of
the complex according to the invention.

A further advantage of the complex according to the
invention is that an increased stability of the complex
can be achieved. E.ven':i.n the case of hapten tracers whose
indicator coﬁp_oneﬁt is sensitive to hydrolysis, a more or

less pronounced decrease in the signal activity is seen
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on relatively long storage in agqueous solution. As a
rule, the binding of the indicator component to the

5 hydrolysis.

which is simple to carry out, of two
cule or of one

The incorporation,

indicator components per antibody mole

indicator component per Fab fragment leads to hapten

10 tracer—antibody complexes which have a signal act1V1ty.

examples.

15 Example 1 (IgG; coated tubes)

A) Preparation of a T3 (= triiodothyvronine) hapten tracer

The structural formula of the acridinium acylsulfonamide-

20 1abeled triiodothyronine prepared is shown in Figure la.

220 mg (0.162 mmol) of T3 der:.vatn.ve which is shown 1in

Figure 1lb, 1n which A' has the meaning -CH,-O- CH,- and n

has the value 2
introduced into 3 ml of dry N,N-dimethyl-

formamide (DMF), a solution of 124 mg (0.162 mmol) of
BeriLux 1label (containing an N-hydroxysuccinimidyl

reactive group) in 2 ml of DMF is added and the mixture

25 initially

igs stirred for 48 h at room temperature. The solvent 1is

30 distilled off in an' oil pump vacuum. The regidue 1is

purified by preparative medium-pressure chromatography
(Blichi system) on a reversed phase column [stationary

LichroPrep c-18 (Merck); mobile phase: methanol/

phase:
70:30 + 0.1 % by volume of trifluorocacetic acid].

watexr =
35 167 mg (52 %) of vellow-orange powder are isolated.

[C,,H,,I,N,0,,8]1*(1792) [CF, co,] - (113); MS: (FAB) 1792 (M) .
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B) Preparation of the T3 hapten tracer-antibody complex

a) Anti-indicator component antibody:

Monoclonal mouse antibody (BW S0-9/016, Behringwerke AG,
Marburg), directed against the BeriLux label, dissolved

‘in 0.5 M sodium acetate, 0.5 M NaCl, 50 mM tris HCl, pH

7.0, 0.01 % sodium azide. The concentration of the

antibody was 11.5 mg/ml.

b) Preparation and guri'fication:

600 pl of incubation buffer - (10 mM phoaphate, 8 g of
NaCl/l, 0.2 g of KC1l/l1, pH 7.3), 8.7 ul of anti-label
antibody solution (see a), 60 ul of acetonitrile and

2.5 ul of T3 hapten tracer (A) (1 mg/ml _of acetonitrile)

are mixed and incubated for 15 minutes at RT.

Purification is carried out by gel chromatography (PD-10
Sephadex G-25M; code no. 17-0851-01, bed volume 9 ml,

fraction size 0.5 ml). The elution profile is shown in

Figﬁre‘z.

C) Use of the T3 hapten tracer-antibody complex in a

liiminescenvce immunoasgsay for the determination of FT3

(free content of triiodothyronine)

a) Solid phase

The solid phé.se used was the coated tubes of the BeriLux
FT3 kit.

b) Tracer

The tracer described under B) was stored in a concentra-

tion of 150 ng/ml of Berilux FT3 tracer buffer.

c) FT3 standards

The FT3 standards were employed at a concentration in the
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range 0 to 50 pg/ml of serum matrix.

d) Assay procedure

100 pl of sample and 200 pl of BeriLux FT3 incubation
buffer were pipetted into BerilLux FT3 coated tubes. The

tubes were shaken (300 rpm) for 30 minutes at RT (room

't‘emperature) . After washing twice with 0.5 ml of PBRS

buffer each time, 200 ul of tracer were pipetted in and

Example 2 (IgG; magmetic particles)

' A) and B)

As in Example 1.

C) Use of the T3 hapten tracer-antibody complex in a

luminescence immunoassay for the determination of FT3

a) Solid phase:
25

Magnet:ic particles from Rhone-Poulenc (Item No. EM1-

100/20) were coated with a monoclonal anti-T3 antibody

(BeriLux FT3 antibody) by the carbodiimide method [G.
Wendlberger, P. Steizel, Synthesis of peptides, part II

(Methods of Org. Chem.) Houben-Weyl, 4th ed. 1952, vVol.
XV/2, 1974]. The coating concentration was 0.25 mg of
antibody per ml of 10% ’strength magnetic particle suspen-
sion. The ready-to-use suspension had a mag'neti’c particle

concentration of 2.5 mg per ml of storage buffer \(10.36 g

of CHES, 0.5 g of sodium azide, 1 g of bovine IgG per

liter, pH 8.0).

'b) and c¢) Tracer and FT3 standards

As in Example 1.
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d) Assay procedure

i

20 pl of coated magnet:.c particles (a), 100 ul of sample

and 200 ul of BeriLux FT3 1ncubatlon buffer were incub-
ated in a polystyrene tube for 30 minutes at 37°C. After

washing the solid phase twice with 0.5 ml of PBS buffer

each time, 200 pl of tracer were added and the mixture
was incubated for 5 minutes at RT. After washing three
times with 0.5 ml of PBS buffer each time, the tube was

measured in the BerilLux analyzer. The results are shown
in Figure 4.

Example 3 (Fab; coated tubes)

A) Preparation of the T3 hagten tracer | *

As in Example 1.

B) Preparation of the complex of T3 hapten tracer and

antibody Fab fragment

a) Anti-indicator component antibod Fab fracment

Fab fragment obtained , by papain cleavage of the
monoclonal mouse antibody. (BW 90-9/0.16, BehringyVerke ‘AG,
Marburg), directed against the BerilLux label, is dis-
solved in 0.5 M sodium acetate, 6.5 M NaC'l, 50 mM tris

HCl, pH 7.0, and 0.01 % sodium azide. The concentration
of the Fab fragment was 1 mg/ml.

b) Preparation and purification

500 ul of incubation buffer (1Q‘mM phosphate, 8 g of

NaCl/l, 0.2 g of KC1l/1, pH 7.3), 100 ul of anti-label

antibody (Fab) solution (see a), 60 pul of acetonitrile
and 7.6 pl of T3 hapten tracer . (A) (1 mg/ml of
acetonitrile) are m:.xed and incubated for 15 minutes at

RT. Purification was carried out by gel chromatography

- (PD-10 Sephadex G-25M; code no. 17-0851-01, bed volume

9 ml, fraction size 0.5 ml). The elution profile is shown



WETTW T WWTTWW YW pyrww T g T TR T R T N R R g T T T T T T R ——S e .

10

15

20

25

30

35

2164767

in Figure 5.

C) Use of the T3 hapten tracer antibody-Fab fragment

complex in a luminescence immunoagsay for the deter-

mination of FT3

.a)-d) Solid phase, tracer, FT3 standards and assay pro-

cedure

As in Example 1, but using a tracer concentration of

50 ng/ml. The standard curve is shown in Figure 6.

Example 4 (Fab; mag'netic particles)

A) and B)

As in Example 3.

C) Use of the T3 hapten tracer antibody-FAB fragment
complex in a luminescence immunoassay for the deter-

mination of FT3

a)-d) Solid phage, tracer FT3 gstandards and assa YO -

cedure
As in Example 2. The standard curve is shown in Figure 7.
Example 5 (Signal stability of the free hapten tracer)

In order to indicate the instability of a hapten tracer
solution (solution which contains the free hapten tracer,
i.e. not complexed by.the anti-label antibody), 0.3 mg of
T3 hapten tracer, as shown in Figure la, were dissolved
in 0.3 ml of acetonitrile to give a clear solution
(1 mg/ml). This solution was diluted with tracer buffer
(100 mM phosphate buffer, pH 6.3 containing 8.8 g of
NaCl/l, 1 g of Mergal K9N/1l, 2 g of bovine IgG/l) to a

 concentration of 10 ng of T3 hapten tracer per ml (=

stock solution).
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After various times, samples were taken from this stock
solution and measured in a luminometer. Figure ‘8a shows
clearly'that despite the presence of protective protein
in the form of ‘inmunoglobulizi the signal activity
decreésed rapidly from _sample to sample. The signél of
the complexed hapten 'tracer, on the other hand, remains

constant.

After 17 hours, a part of the stock solution was trans-

ferred in equal parts into other (identically dimen-
sioned) vessels (of glass, polystyrene or polyethylene).
As can be seen from Figure 8b, a fresh severe decrease in
the signal activity then occurs which in turn depends
strongly on the material of the vessel used. The time
information on the abscissa relates to the preparation of

the stock solution.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

. A hapten tracer complex which contains (a) a hapten which is linked directly
or via a spacer group to (b) an indicator component and (c) an antibody which is

bound specifically to the indicator component.

2. A complex as claimed in claim 1, wherein the indicator component is a group

capable of chemiluminescence.

3. A complex as claimed in claim 2, wherein the indicator component is a
compound which is selected from the group consisting of acridinium
acylsulfonamide, acridinium ester, luminol, isoluminol, dioxetane, oxalic acid ester,

oxalamide and a derivative of one of these compounds.

4, A complex as claimed in claim 1, wherein the indicator component is a group

capable of fluorescence.

5. A complex as claimed in claim 1, wherein the indicator component is a group

capable of bioluminescence.

6. A complex as claimed in claim 1, wherein the indicator component IS a group

capable of electroluminescence.

7. A complex as claimed in claim 1, wherein the indicator component is a group

capable of phosphorescence.

3. A complex as claimed in one of claims 1 to 7, wherein the antibody directed
against the indicator component is a monoclonal antibody, a polyclonal antibody, an

antibody fragment, a chemically modified antibody or a chemically modified

antibody fragment.
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0. A process for the preparation of a complex as claimed 1n any one of claims |
to 8, wherein the antibody directed against the indicator component is brought
together 1n aqueous solution with the hapten which i1s linked to the indicator

component.

10. A process according to claim 9 wherein the aqueous solution contains organic

solvents to improve the solubility of the hapten linked to the indicator component.

11. A process according to claim 10 wherein the organic solvent is acetonitrile,

dimethylformamide or dimethyl sulfoxide.

12. A test kit for carrying out an immunoassay for the detection of an antigen

and/or hapten, wherein the test kit contains a complex as claimed in one of claims 1 to
8.

13. A test kit as claimed in claim 12, which is a test kit for carrying out a

luminescence immunoassay.

14. A test kit as claimed 1n one of claims 12 or 13, wherein it 1s suitable for

carrylng out a competitive immunoassay.

15. A test kit as claimed in claims 12 to 14, wherein it furthermore contains

magnetizable particles to which antibodies directed against the hapten are bound.

16.  The use of a complex as claimed in one of claims 1 to 8 in an immunoassay

for the detection of an antigen and/or hapten.

17.  The use as claimed in claim 16, wherein the immunoassay is a competitive

IMmmunoassay.
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Fig.8a Signal stability of the free and of
— > the complexed T3 hapten tracer
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Fig.8b Signal stability of the free T3 hapten tracer
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