The invention relates to a nmethod of neasuring 5 the |um nescence emtted
in a lum nescent assay, which makes it possible to correct certain
perturbations due to the neasuring nmedium At the present tine,

I mrmunoassays are widely used for the qualitative and quantitative anal ysis

of 10 conpounds in biological fluids. Anong the techniques in existence,

fluorinetric assays have becone increasingly inportant. In fact, they have
a nunber of advantages, including the sensitivity and rapidity of

15 neasur enent,

the stability and safety of the reagents |abeled with

~ fluorescent conpounds, and the relatively low cost. It is known that
detecti on net hods which use fluorescence are intrinsically very sensitive
and could 20 permt |ower detection |imts than those achi eved by

i Mmunoassays

which use radiolabeled _ reagents, in_particular if
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In fact, they have a number of advantages,
including the sensitivity and rapidity of the
measurement, the stability and safety of the reagents
labeled with fluorescent compouhds,'and the relatively
low cost.

It is known that detection methods which use
fluorescence are intrinsically very sensitive and could
permit lower detection limits than those achieved by
immunoassays which use radiolabeled reagents, in
particular if modulatable laser light sources are used
(I. Wieder, Immunofluorescence and related staining
techniques, 1978, Elsevier). See also GB-A-2 215 838.

Numerous fluorescent molecules usable as
tracers in assays of this type have previously been
described; among these, rare earth complexes, which
possess valuable properties, may be mentioned in
particular.

"Tracer" is understood as meaning either a
luminescent molecule emitting a direct luminescence, or
a luminescent molecule capable of inducing a
luminescent emission, it being possible for said
molecule to be coupled with one of the reagents of the
assay, and the emission of a direct or induced

luminescence enabling the target analyte to be detected



cryptates, is described for exanple in Eugopean patent applications 0 321
353, 0 180 492 and 0 232 348 or 5 internafional patent application WO

90/ 04791. These rare earth cryptates have the advantage of being very
stable in a saline protein nedium this property being particularly

I nportant in the case of honbgeneous i mmunoassays. 10 The
sensitivity of t he measur enent I S neverthel ess limted by

di fferent i nterference paraneters, anong which the foll owi ng my be
mentioned: - tdigy APECddOsERPhEdProperties of the medium and in particul ar

its intrinsic fluorescence, which is 15_dUﬁ§especiall to the interference
eni ssi ons of the nol ecthhes Yi%esOht PATEASUIEES FPRBLAEESum 538 c AR of
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t hese proble have al rea iﬁmeen solved by a variety of techniques. In
particul ar, tMPIIIRIFAL| FRBUNREABAESof neasuring fluorescence enable
the— proldbem of intehéer esersevisstons backgheundmdasurenEnti ally 35

{1 5or escence. ANTERafeds | attb ity SLRROFREY T drERATEERSR g
em ssion |ifetpamameters, among which the following may be mentioned:
- the spectroscopic properties of the medium,
and in particular its intrinsic fluorescence, which is
15 due especially to the interference emissions of the
molecules present in the measuring medium and capable
of being excited and of emitting at wavelengths close

N~ to those of the fluorescent tracer and/or with strong
intensities; its absorption, which results in a loss of
20 exciting light; and its light diffusion properties when
the measuring medium is not clear;
\,/ - the quenching of the emitted fluorescence by

inhibitors present in the medium; and
- the composition of +the equipment, and
25 especially the interference reflections caused by the
equipment.

Together these interferences considerably
affect the sensitivity and reproducibility of the
measurement.

30 Some of these problems have already been solved
by a variety of techniques.

In particular, the time-resolved methods of
measuring fluorescence enable the problem of
interference emissions (background) to be partially

35 overcome. The principle of these methods consists in

measuring the fluorescence emitted by a tracer molecule



measur errent being del ayed in tine beyond the emission lifetinme of the other
nol ecul es present. It is necessary in this case to use fluorescent 5 tracer
mol ecules with a relatively long lifetime, such as rare earth chel ates and
cryptates. Nevertheless, the problemof the limtations due to the
spectroscopi c properties of the nedium and in particular to its
absorption, has not been solved 10 satisfactorily. In fact, none of the
proposed techni ques for avoiding the filtering effect of the medi um nmakes
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fl 0orescent marker. European patent applicatio re es'toa _ 4
avoiding the filtering effect of the medium makes it

possible to carry out the measurement easily and
inexpensively and at the same time to obtain a high
15 sensitivity and a very good reproducibility in the

measurement.
In particular, the solution which consists in
~— greatly diluting the sample detracts from the
sensitivity of the detection.
20 Furthermore, the use of a double exciting beam
system involves the use of expensive equipment and
(U special measuring cuvettes which are difficult to

standardize. Moreover, systematic measurement of the
absorption of the medium prior to measurement of the

25 fluorescence of the sample complicates the assay
method.

European patent application 355 849 describes a
method and an automatic apparatus for checking the
reliability of the fluorescent measurement of a sample

30 and for correcting this measurement on the basis of an
internal reference. To do this,. measurement of the test
sample has to be preceded by a measurement with 2
reference samples, one being a "blank" containing only
the measuring medium, and the other containing the

35 measuring medium and the fluorescent marker.

European patent application 91 126 relates to a



fluorimeter which makes it possible to neasure, in parallel with the
fluorescence of the sanple, the transm ssian of the sanple and the
fluctuations in excitation energy, in order to correct the neasured 5

fl uorescence. This system requires a particular measuring cell which
allows the exciting beamto pass through, since the transm ssion
measurenment has to be made in line with the exciting beam Oher systens
enploy a systemfor splitting the 10 exciting beam as described for
exanpl e i n European patent applications 174 722 and_241 268. The invention
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system of assay, characterized in that at least one luminescent
15 tracer compound and a luminescent compound used as an
internal reference are employed, which, when exposed to
U the same excitation wavelength, are capable of emitting
at different wavelengths, A, and A; respectively,
either by direct luminescence or by the induction of a
20 Juminescent emission,'the luminescence of the reference
compound reflecting the optical quality of the medium,
\ and in that the measurement of the luminescence emitted
by the tracer compound at wavelength Xz is corrected on
the basis of the measurement of the luminescence
25 emitted by the reference compound at wavelength A

"Reference compound” is understood as meaning
either a luminescent molecule emitting a direct
luminescence, or 'a luminescent molecule capable of
inducing a luminescent emission, said emission of a

30 direct or indirect luminescence not being perturbed by
the reagent system of the assay.

The luminescent compounds which can be used in
the method of measurement according to the invention
can emit directly either at their emission wavelength

35 or at another wavelength, as for example in the case of
a spectral shift associated with the reagent system of



5 tthe assay. If appropriate, the | um nescent conpounds which can be used in
the nmethod of neasurenent according to thedinvention can enmit indirectly by
i nducing a 5 | um nescent em ssion, especially as in the case of honbgeneous
energy transfer nethods. Advantageously, the |um nescent em ssions at

wavel engths [err] and [err] are detected sinultaneously. The nethod
according to the invention, which 10 uses a single exciting beam permts
easy and reliabl e nmeasurenent of t he | um nescence emtted in a

| um nescent astQ% wi thout the need for conplex equipnent, by

el i m nati ng the%b r3YFPRLi ons due to the spectroscopic properties of the
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equipment, by eliminating'the perturbations due to the
spectroscopic properties of the assay medium.
15 Advantageously, the emission wavelengths of the
luminescent tracer compound and luminescent reference
U compound, Ay and Ay, will be different but preferably
similar (the difference being less than or equal to 100
nm, for example) so that the perturbation of the
20 luminescent emission which is due to the absorption of
the medium is produced in the same manner as regards
\J the emission of the tracer compound and that of the
reference compound.
It is pointed out that, advantageously, the
25 method according to the present invention does not
require the assay sample to be placed in a special
measuring cell. |
The luminescent emission of the reference
compound at wavelength ll enables the measurement made
30 at wavelength Ay to be corrected. The correction can be
effected for example by dividing the latter measurement
by the measurement made at wavelength Aj. Other means
of correction can be used, for example a correction
method, built into the apparatus, which consists in
35 fixing a counting rate on the channel measuring the

luminescent emission of the reference compound at



6 wavel éngth [err]. When this rate is reached, the end of the measur enent
on . the channel nmeasuri ng the | um flescent emission at wavel ength
[err] is triggered. The value obtained on this channel is thereby corrected
5 directly. Qther correction methods known to those skilled in the art can
al so be..used. According to a preferred feature, the invention relates to a
met hod of measuri ng the fluorescence emt- 10 ted in a fluoronetric assay,
characterized in that at Ieast one fluorescent tracer corrpound and a
fl uorescent conm L4l d,a t I erenc r d i 5
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are capable of emitting at different wavelengths, %2
15 and M respectively, either by direct fluorescence Or

by the induction of a fluorescent emission, the fluo-

U rescence of the reference compound reflecting the opti-
cal quality of the medium, and the measurement of the
fluorescence emitted by the tracer compound then being

20 corrected on the basis of the measurement of the
fluorescence emitted by the reference comggggg:

W, The method according to the invention makes it
possible to achieve a measuring sensitivity of the
order of picomol/liter, whereas the phenomena referred

25 to above usually limit the sensitivity of the assay,
especially in the case of homogeneous assays in a serum
medium, to analyte concentrations of the order of
micromol/liter.

According to an advantageous feature of the

30 invention, the luminescent tracer compound and the
reference compound are one and the same compound.

This first wvariant of the method according to
the invention preferably applies when wusing a
homogeneous luminescent method of detecting and/or

35 determining an analyte in a medium in which it may be
present, where the measurement of the emitted



| um nes¢ence representing the quantity of analyte in the nediumis nade at
a different em ssion wavel ength fromthat bf the tracer conpound. Thi s case
arises for exanple when the emtted 5 | um nescence representing the anal yte
results froman energy transfer between a | um nescent donor conpound and a
| um nescent acceptor conpound, the Jlatter emtting at a wavel ength
[err] and the donor conpound, which also serves as the reference conpound,
emtting 10 at a wavelength [err]. In particular, this case also arises

when the tracer ' Likepe I rr el
according to mﬁgﬁgé%ﬁéqlﬁ;skﬁg?égrggc;gépg%:rtlél!\eg%??’l%%gg %grr#r?oar éof 1t he
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basi-$ of the MRRsSW RIS Ny wavel ength [err]. Preferably, this first
vari,ant of the nmethod according 'to the invention wll be used in a
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met hod consi st 5~r2]g according to whether it does not or, respectively,
does form part of the reagent system of the assay.

15 "Homogeneous method"” is understood as meaning
an assay method in which the measurement does not

require the prior separation of the constituents of the

assay.
Surprisingly, it has in fact been found that
20 the intensity of the signal emitted by the luminescent
reference compound at wavelength A is practically
W, constant. The emitted signal is therefore a function

only of the optical properties of the medium in which
the assay is performed, and not of the quantity of
25 analyte, and can serve as a reference.

In the case of a luminescent emission resulting
from an energy transfer, the signal reflecting both the
guantity of analyte to be assayed and the optical
properties of the measuring medium is detected at a

30 wavelength Ay and corrected on the basis of the
measurement made at wavelength Aj.

Preferably, this first variant of the method
according to the invention will be wused in a
homogeneous luminescent method of detecting and/or

35 determining an analyte in a medium in which it may be
present, with the aid of an excess method consisting



8 i'n: 1) adding, to said nediumcontaining the target analyte, a first
reagent nmade up of at |east one receptor f8r said analyte, coupled with a

| um nescent 5 donor conpound, 2) adding a second reagent nade up of one or
nore other receptors for said anal yte, said second reagent being coupled

wi th a | um nescent acceptor conpound, 10 .3) incubating said nmedi um
after the addition of each reagent or after the addition of both reagents,
4) exciting the resulting medium at the excitation wavelength of

the | um nescent donor conpound, and 15 5) nmeasuring the

signal of thé&l:] um nescent donor conpound at a wavelength [err], this
neasurenment serving asi13 aablgengnceo sadd hediwnadortesiningotie otatget

energy transfer at a differgnt wavel ength [ery]. According to an
advant ageous f@8Bd¥&e (@ FreFt Z(fe[ﬂ&?q% c%’f?dﬁ‘ eé“é’enf’gduggd ?ﬁaﬂ%e one
above-i ndi cat efletapioesdert swtdodaadftect eauplpdndith det umimésgenh

anal yte ar | neously to the nediumcontaining the target
anal yt e. Aégorggﬁggtgggﬁgphgf feature of the invention, 25 this variant of

the nmethod can be used2i)naddingogengeaeniumeagantht madendP oPfdanet PHg

and/or deternigingd apcREA! WecdpedrdBHd igaehi ahahlteBy B8iQr es€Bébndwi th
the aid of a conpetitive netho conS|st|nq#£n3%1) adding, to said ngdlum
a
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4) exciting the resulting medium at the
excitation wavelength of the luminescent donor
compound, and

15 5) measuring the signal of the luminescent

donor compound at a wavelength 7»1 , this measurement

U seérving as a reference, and the signal resulting from
the energy transfer at a different wavelength Aj.

According to an advantageous feature, the first

20 and second reagents used in the above-indicated

_ luminescent methods of detecting and/or determining an

N\ analyte are added simultaneously to the medium
containing the target analyte.

According to another feature of the invention,

25 this variant of the method can be used in a homogeneous
luminescent method of detecting and/or determining an
analyte in a medium in which it may be pfesent, with
the aid of a competitive method consisting in:

' 1) adding, to said medium containing the target

30 analyte, a first reagent made up of at least one
receptor for said analyte, coupled with a luminescent
donor compound,

2) adding a second reagent made up of the
analyte coupled with a luminescent acceptor compound,

35 3) incubating said medium after the addition of
each reagent or after the addition of both reagents,



9 4) exciting the resulting nedium at the excitation wavel engt h of
t he | um nescent donor conpound, and 5)? neasuring the signal of the

| um nescent 5 donor conpound at a wavel ength [err],this nmeasurenment serving
as a reference, and the signal resulting fromthe energy transfer at a

di fferent wavelength [err]. This vari ant of t he met hod can al so
advant ageousl y be used in a honogeneous |um nescent 10 nethod of
detecting and/or determning an analyte in a nediumin which it may be

present, with the aid f a cqonpetitive nethod copsi st in: 1) add to
sai d medi um cont ai ni ng t)hEXF&rFrpé‘P anil'§t e, TeSPETIRG gfgje‘rﬂ tﬂgf at
| east one 15 erceéphtiohor wavdlengthte ofoupthd mﬁlhmﬁnéscenescedbnor
accept or conpogﬁg oa%dadgbﬁ a second reagent made up of the analyte
coupled with a ﬁl nes€ent donor conpound, 3) incubating said medium after
the addition of 20 eabh meagumingr &heer siignalddiof orthke bbuhineagents, 4)

exciting tsne ghRdk tddifpolkdll WR 8l waiher1&xgthati,on thakel fBgslrem8ht the
| um nescent donor conpound, and 5) neasuring theé signal of_ the
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c ounds exci € af 't he sane ere e emtting
at a 35 differmadivayvdrernghichr dtn maat hsenresensasu\rieth h'ehe a1d of a

competitive method consisting in:
1) adding, to said medium containing the target
analyte, a first reagent made up of at least one
15 receptor for said analyte, coupled with a luminescent
acceptor compound,
(U : 2) adding a second reagent made up of the
analyte coupled with a luminescent donor compound,
3) incubating said medium after the addition of
20 each reagent or after the addition of both reagents,
4) exciting the resulting medium at the
Lv/ excitation wavelength of the luminescent donor
compound, and
5) measuring the signal of the luminescent
25 donoi' compound at a wavelength }»1, this measurement
serving as a reference, and the signal resulting from
the energy transfer at a different wavelength Aj.
In another advantageous use of the method of
the invention, at least one of the receptors for the
30 analyte is bound to a solid support.

- According to another advantageous feature, the
luminescent tracer compound and the reference compound
are 2 different compounds excitable at the same
wavelength, the reference compound emitting at a

35 different wavelength from that used to measure the

quantity of analyte.



guantity of anal yte. 10 This second varjant of the method of the

i nvention is preferred in particular in t A% use of a honogeneous

| um nescent nethod of detecting and/or determining an analyte in a nmedi um
in which it may be 5 present, said nethod using a reagent coupled with a

| um nescent tracer conpound and a reagent coupled with a heavy atom or
noi eti es containing a heavy atom capable of nodulating the signal of the
| um nescent tracer conmpound. An assay nethod of this type is 10 descri bed

in European patent apphiGati Qa23d 348 ridht Nice | htigp tepkhe

| um nescent tracer conpound coup %’d mnthaﬂhe rec or for e analyte and
emtting at a hBaven&agrhh %%r?{efﬁﬁl-wﬂerln fpaetig ﬂésemttlé%nﬂ§6nd3f s@rving

as a referencehemsﬁéﬁeeﬁett|1m1%seéwelm [ &£ ] ,qatddrbegusaraybese
signal is not nodulate py t he heavy atom effect and reflects t he opglcal

properties of Pﬁseﬁeaeap @ﬂnﬁﬁ?&ﬂ ¢ hdBe 3 MeshidlintR BBiRY &4&itdy 88 the

same wavel engt predengnt agendis Imtﬂda Su§£ﬁ§nda vaéagehtofccbdqela@ REttoda

according to the inventi S _use mpgeneous Iun1nescen$ th H of

ot ecting and/ SPmABESPRPY, i askes eathdund BATLE, dRadiRa i teday ER

present, consi atlmgjavyn a]i;onaddpurg nhoietidsnezbntaining sta r bagyyt atds, 25 up

of a receptor £gpapied Gpalnddin oA AfldihE 2266800 dLAURR! BaNEAEEHREOT
east one e 0

the anal yte or its receptors,-one two reagents being
coKeaed with atrappRessempopndeer ABonPSSAY aMathad oPker thigge®¥PEoniEi ni ng

vy at gin 38e8EriBeat ieS Fudipriat P tere AP B iRS 232'3@8.3
\Mi,nescent conpound serV|{Ehas an |nternal reference, 3) atin
f

resultlng medi um ei t hedAMa ’s*cﬁﬁéladHPt?9915P°@eeﬂ°ré%ﬁ%n “B nﬁ??gp t he
addi ti on of botpate@gegbmpound coupled with the receptor for the

analyte and emitting at a wavelength Ay, another, free

luminescent compound, serving as a reference and

15 emitting at a wavelength Ay, will be used whose signal

is not modulated by the heavy atom effect and reflects

k/ the optical properties of the measuring medium, these 2
compounds being excited at the same wavelength.

Advantageously, this second variant of the

20 method according to the invention is wused in a

homogeneous luminescent method of detecting and/or

k/ determining an analyte in a medium in which it may be
present, consisting in:

1) adding to said medium a first reagent made

25 up of a receptor for said analyte,

2) adding a second reagent selected from the
analyte or at least one of its receptors, one of the
two reagents being coupled with a luminescent tracer
compound and the other reagent containing a heavy atom

30 or moieties containing a heavy atom, as well as a
luminescent -compound serving as an internal reference,

3) incubating the resulting medium either after
the addition of each reagent or after the addition of
both reagents,

35 4) exciting the resulting medium, and
5) measuring on the one hand the signal emitted



35 : 4) exciting the resulting nedium and 5) neasuring on the one
hand the signal emtted by the | umi nescent tracer conpound, said signa
bei ng nodul ated by the heavy atomeffect at a wavelength [err], and on the
ot her hand the signal emtted by the reference conpound at a mavelength
[err]. 5 This second variant of the nmethod, in which the

| um nescent tracer conpound and the reference conpound are two different
conmpounds, can al so advantageously be used in honpbgeneous nethods of

detect ing and gfy deher ThlshaALANL Sl NoBEBALUT Idu i Chohbimbes

present, with the ai excess or titiv I nvol Ving a

donor/ accept or mgd¢lated oy hhet H@@é’Yd@é'é?"} t%ﬁjf%‘év%tf 8r wayelemakh M. ant
of the method qfnd heor NwaY | Jthdlevaide! age isidhia Casfi tied hpeagmd 15
variant, a lum nescent conpound serving as an |n£?eénal reference shoul d be
added during orRETRTERRE rEIRN n@dﬁh?oﬂag?—@ﬁggt l-signal of the

| um nescent 5 referencefmﬂﬂpoy@dbMdl+afh@ﬁtbefneneumedhaa a ivaweliergtthd err]
and 20 the signal resulti fromthe ener yét (ﬂn@fler wi.l | be neasured d’;\t a

wavel ength [err “‘“‘r'ieﬁ%%‘th‘éFﬂ‘deﬁoSSF“SPé‘ FehSIPERERE CSIROUD
corrected on t lerdawe dﬁff¢neemr9asunmndsrmdenaalper advantageousles e

description: 2 ﬁ,@&ﬂg[ﬁl ny bs 9r iy
analogous subsﬁg%ces to be det'e andl}‘éEﬁ g?erﬁ?ﬁedééggﬁFg%gptor éﬁﬁlnes

éaxs/ubstance cdgereining a8 pgadyde finvaa | peddul dn ovhichall @ay e, -
"h

y atonh defidisnen @em Qﬁehbﬁh YO Bscell NYHDEEMPBYI R iREeL TR AL t he
pr\o_y mty of a fluorescent nolecule is capable of induci ngban |ncr§ase I n

t hg spi n- or bi t IIPAYIRE of 8¢ hgof‘Qirt/@F‘ze?f&’ﬁpl YHTh nBYCBe Adnt | of
appropri at e hexlasatibved aglsoes peoralthy Fdlredenvatiamt OEr ¢hey meithald iafn
lead and Sllverthe invention. '
Nevertheless, in the case of the second
15 wvariant, a luminescent compound serving as an internal
reference should be added during one of the reagent

addition steps.

N~ The signal of the luminescent reference
compound will then be measured at a wavelength A; and

20 the signal resulting from the energy transfer will be
measured at a wavelength Ay, it then being possible for

L/- this measurement to be corrected on the basis of the

measurement made at Aj.
In the present description:
25 - "analyte" defines any substance or group of
analogous substances to be detected and/or determined;
- "receptor" defines any substance capable of
binding specifically to a site on said analyte;
- "heavy atom” defines an atom of high atomic
30 number whose presence in the proximity of a fluorescent
molecule is capable of inducing an increase in the
spin-orbit coupling of the latter; examples which may
be mentioned of appropriate heavy atoms are especially
halogen atoms, mercury, thallium, lead and silver;
35 - "moiety containing at least one heavy atom"
defines any chemical substance which naturally contains



35~ ‘ - "noiety containing at |east gne heavy atoni defines any

chem cal substance which naturally contai n¥ 12 at | east one heavy atom
or to which at |east one heavy atom can be bound. According to a preferred
feature, the neasuring nmediumis a biological nmediumsuch as a serum

medi um 5 Fl uorescent conpounds wi |l advantageously be used as
| um nescent ref erence conpounds and/ or | um nescent conpounds usabl e
as tracer conpounds. In particular, a fluorescent conpound such as a rare
earth chelate oft CYRLA! enil hbad FUANRISLY PELR HECTeatTPErAldady
terbium europium dysprosium samarium or neodym um cheFate or cryptate. A
t er bi um or eur GHFAUM LAY Rt ROWRE}t preferably be used. In the fluorescent

net hods of detection angéesrdesgrabnat pearusirad rhatiRilodn mmasiyapnt
of the 15 inventi , e descrjbed i n European paten

n, a, rare ea:[th crg.pta(ti
appl i cati ons uRols g hiolagicakmedipm syugh,Af, 85654 HeddBsen. The
terbiumcryptate Tb triBbugyescent atorpeueds opridl Crafpisittadebusly be
trisbipyridine, as.describ 1.1, .20 ropea tent application 180 492, or
the cryptates E‘lusa?dri sgalgpyriei |"lr?‘31 iam lri:e arﬁ?rkﬁgxar} Sbi pcﬁ"ﬁé‘% amimg/or
descri bed i n Eurusicesgentncomppundat usablelasssranelr! compoanssi.y be used.

According to an advant aﬂ?%‘ér{:fé&i‘éf; 5“91351-&5&85%36%&?8%'&0%@7%’ | 5

a europiumcryptate and the fluorescent acceptor conp IS selected from
al | ophycocyani Fa%# | 8pRyBoS@liates ophgegpFanen Wd bk pAyeptparpHsky ke s
al S0/ possi hbe thisaBe aeSPEEPARIPSCEANt BbLGANPOUBEropitMC Efsprsivl, OF
eru;hrom n, as the lum nescgnti refﬁrince corrg(gund or donor
tracer compound®3M3FIYR LT ReOAYRLIYR ehelaty, gft SyEBtatey dsderbium or
fl uor escent Fopium crypitatedeilFepeefedabliyr be used.
In the fluorescent methods of detection and/or
determination using the method of measurement of the
15 invention, a rare earth cryptate described in European
patent applications 180 492 and 321 353 will

advantageously be chosen.

~ The terbium cryptate Tb trisbipyridine or the
europium cryptate Eu trisbipyridine, as described in

20 European patent application 180 492, or the cryptates

Eu trisbipyridinediamine and Tb trisbipyridinediamine,

U described in European patent application 321 353, will

preferably be used.
According to an advantageous feature, the
25 fluorescent donor compound is a europium cryptate and
the fluorescent acceptor compound is selected from
allophycocyanin, allophycocyanin B, phycocyanin C or
phycocyanin R. '
It is also possible to use a phosphorescent
30 compound, such as eosin or erythrosin, as the
luminescent - reference compound or donor tracer
compound. In this case, it will be advantageous to use
a fluorescent acceptor compound selected from
chlorophylls such as those mentioned in European patent
35 applications 71 991 and 314 406, or porphyrins such as
those mentioned in European patent application 71 991,



chlorophyl | s such as those nentioned in European patent 35 applications 71
991 and 314 406, or porphyrins such as those nentioned in European patent
application 71 991, 13 or el se phthal ocyani ns such as those of

i nternational patent application WD 88 04777. In the case of an assay in a
l'i qui d medi um usi ng phosphorescent donor conpounds, the result will 5 be
read either froma solid support or by addi ng oxygen-capturing nol ecules to
t he neasuring nmedi um these techni ques being known to those skilled in the
art. Chiorophyll.s 2ih PELRARIELGINTRSCULAH SBsPEnkLdISGE dniiidrasean!
acceptor conpounds, a etiroprumCryptate or chel ate being used as the donor
conpound. Accop@itept appliqatiqn Q@ r§&d04772at ure, t he | um nescent
tracer conmpound and/or grhethdmApsees I 8herLaes, CQMPoant fAYEs a mddi®in e
of nore than one 15 m crosecond. A modul atabl e |'ight source, such as those
described in UE&H&MEBPSPQQF%%?ﬁPESdQﬂorf?%%?%ggéﬁt dheet¥88ebby Widilenum
Press, New ¥or e 12834 peitA6rlO0fromi |4 asbhid agaosdit beorisas, aaddimd i ght
source 20 perm tting the ex&itatiogtoflrhe Iuniqﬁfcent tracer andF{eference
conmpounds. The SF¥ERET FP AN e BNEH e Thv RS oAV AT nBEFRERY
application inthase ctkahniguésubedsagenknownuritmasthygse iskilididd t im the
so-cal |l ed conp&&%;ive and 25 excess assay net hods, which have been
described in the prior art (Landon, Ann. Cin. Biochem, 1981, 18, 253, and
E. SON et al., din. GHanophytds Znd 3phthakpguaning| gant [plseet Bl of
measdr emenyp of AR | RYENEN ABreakeRdy ARIRBGAGY Y RfpsiRfd, N iTTMeMRBPIS | N
3Q_a serumnmedium A further feature of the [nvention relates to a device
for carrying ofEYPt@tRQfofFlaiReigngsed as the donor compound.

According to a preferred feature, the
luminesceht tracer compound and/or the luminescent
reference compound have a lifetime of more than one

15 microsecond.

A modulatable 1light source, such as those

described in Lakowicz, Principles of fluorescent

~ spectroscopy, Plenum Press, New York, 1983, pp. 96-100,

will advantageously be used as the 1light source

20 permitting the excitation of the luminescent tracer and
reference compounds. .

W, The method of measurement of the invention has

an important application in particular in fluorescent
immunoassays, in both the so-called competitive and
25 excess assay methods, which have been described in the
prior art (Landon, Ann. Clin. Biochem., 1981, 18, 253,
and E. SOINI et al., Clin. Chem., 1979, 25, 353).
In particular, the method of measurement of the
invention can advantageously be used in immunocassays in
30 a serum medium.

. A further feature of the invention relates to a
device for carrying out the method of measurement
according to the invention.

This device comprises an exciting light source,
35 means for collecting the light beam emitted following
said excitation, and means for measuring the



according to the invention. This device conprises an exciting |light source,
35 -means for collecting the |ight beamen¥ted followi ng said excitation
and means for measuring t he 14 | um nescence at two different
wavel engt hs. Advant ageously, this device al so conprises nmeans for
splitting the beam emtted followng excitation. 5 Such a
device is illustrated by way of exanple in Figure 1. Figure 1 shows: - an
exciting light source 1; - a lens 2, which focuses the exciting beam 10

towards a filter 3 for selectin he. LI XCl i wavel ength; - a

di chroic fil teﬁuﬂf"laﬁ‘?sa%egnec At [%géﬁlf’%?r?éﬁ ‘Z%Ylé%é;’gﬁgsﬂl travi ol et rays
and transmitting the vidivartagepuslinhi cithief | sbrwicehe aksot i wgnipedmesn to
a 15 lens 5, t t e focusingei n t@d hepdhn’ O €y COFATINWIR he
sanples; - a IE%SA% mﬁ?ch,% con%?%ation vvitﬁht he T'ens 5, collects the

| um nescent en@FFiFREIONAd ting fromthe excitation and projects it on to a

dichroic fikter 8, 20 Wi Spdétvscéhesemipdddtdd Bpaghyabe exinplyys 9
and 10, which select the signals emtted by the reference conpound and
tracer conpound™dHGUre Ney arrive at photomultipliers 11 and 12. The

invention will be undermiquase rshewearly 25 with the aid of the Exanples

bel ow, which in no way inply alJimtafjaon EXAVPLE 1: Correction of

fl uorescence at 665 nm'bgg)rf heé?“?otlcféqgﬁ&% %?uﬁﬁegaéled terbiumcryptate

(trisbipyridine- diamnea (@8+)2, which afochsmsgebbeusxciting ebeam

| munoassayof yylafd 14 filter 3 for selecting the desired excitation
~ wavelength:;

- a dichroic filter 4 arranged at 45°, for
reflecting the ultraviolet rays and transmitting the
visible light, which reflects the exciting beam on to a

15 1lens 5, the latter focusing it on to the microplate 6
containing the samples;
U ) - a lens 7, which, in combination with the lens
5, collects the luminescent emission resulting from the
excitation and projects it on to a dichroic filter 8,
20 which splits the emitted light beam; and
- filters 9 and 10, which select the signals
L/ emitted by the reference compound and tracer compound
before they arrive at photomultipliers 11 and 12.
The invention will be understood more clearly
25 with the aid of the Examples below, which in no way

imply a limitation.

EXAMPLE_ 1:
Correction of fluorescence at 665 nm by the
" 30 detection of an added terbium cryptate '( trisbipyridine-
diamine (Tb3%)) in a homogeneous fluorescent
immunoassay of prolactin
This Example is carried out on the detection of
a standard antigen range and on the assay of 5 serum

35 samples of unknown prolactin concentration.



Thi's Exanple is carried out on the detection of a standard antigen range
and on the assay of 5 serum 35 sanpl es of Prknown prol actin concentration.
15 METHODOLOGY: This assay uses as the fluorescent donor conpound the
europi um cryptate trisbipyridinedi am ne (Eu3+) (tracer) and as the
ref'erence conpound the 5 terbiumcryptate trisbipyridinediamne ([err]),
both prepared as described in European patent application 321 353 (Exanpl es
3 and 4). Allophycocyanin (Cyanotech, USA) is used as the fluorescent
accept or corrpogqg.ﬁ . Anti-prolactin [err] and 3D3 nonocl onal
~anti bodies (C I?%BOL?%}(ér nati onal , France), recogni zi ng 2
different epitopes ofThpsol asSRN, us@S agedtheTh&lypEescsiiton WMe
anti bodi es | abebsfpdihd e eWARIgINE T HWitate t rShivapyrdidiatdidnine
([err]) or with, 15 allqghycogminin i s .described bel ow. The ﬂ?"éﬂ%”g
abbrevi ations atBuusdd: (Bpreer)  and 8% ,3Rfo TENSEr compour

di t hi ot hr ei tsol €arBBEn crypeatepi tmisbypyatidineddbimdye di(TR i ndoth

HSA = h ' i | =] ' SPDP
LR Slect i m aypraRgssty Bb GebRrERgd” fh Biropean. Satfil  difitddduda
sul f osucci ni m d¥y21 4353} (Bkanplesndt anfd) 4)cycl ohexane- 1- car boxyl ate 1)

PREPARATI ON OF [err] a) Aﬁnéf%tr{g%gﬁ??ﬂinAng%U%e&w'f osAYCE SBQUsed as thd'PC

(3 ng) , suppl i ed co in precipitated formin a 60%
solution of a HeresSgeRht accepter eempPPERdged. After renmoval of the

supernat antyg the resi dugnts-pakeactpni B, 2584 80G] mhokl®nal antibodies
— (CI1s bio international, France), recognizing 2

different epitopes of prolactin, are used. The
preparation of the antibodies labeled with the europium
cryptate trisbipyridinediamine (Eu3+) or with
15 allophycocyanin is described below:
The following abbreviations are used:

. APC = allophycocyanin
- DTT = dithiothreitol
Eu TBP = europium cryptate trisbipyridinediamine
20 (Eu3t)
HSA = human serum albumin
W, I1gG = immunoglobulin G
SPDP = N-succinimidyl 3-(2-pyridyldithio)-

propionate

25 Sulfo-SMCC sulfosuccinimidyl 4-(N-maleimidomethyl)-

cyclohexane-l-carboxylate

1) PREPARATION OF IgG Ej/APC
a) Activation of APC with sulfo-SMCC
30 APC (3 mg), supplied commercially in
precipitated form in a 60%. solution of ammonium
sulfate, is centrifuged. After removal of the
supernatant, the residue is taken ﬁp in 250 ul of 100
mM phosphate buffer, pH 7.0, and then passed through a
33 0.8 uym filter to remove any suspended particles.
The filtrate is purified by exclusion



mM-phosphate buffer, pH 7.0, and then passed through a 35 0.8 pmfilter to
renmove any suspended particles. The filggate S purified by

excl usi on 16 chromat ography on a &5 superfine colum (Pharnaci a,
Sweden) in the sane buffer. The concentration of APC eluted in the
exclusion volune is determined at 650 nmwith [err] = 731,000[err] [err]. 5
The APC is activated by adding a freshly prepared sol ution of

sul fo- SMCC at a concentration of 6.9 mMin 100 nM phosphate buffer, pH 7.0,
and by allowing the reaction to proceed for one hour at roomterrper ature,

" with gentle st FhrPRgtogERRhYr 2R o 20f G215 tupRy fime urpdusmec( Bearpge)a, The

APC- el ei m de ggekidl ? pj.LH' thed éaan@ Sﬁﬁéypeﬁfnaec@ﬁéémrheléao M APC
phosphat e buffer kept at prior to coggé W th

| gG 3D3. b) Ac?i‘-b‘&?poﬂ'“ofthegg’f‘a"ﬂl%tﬁols?‘%P is detemme§ RiF t ly,

5 ng of |gGuifchr ef5onat = @3topooenmrat carlof 10 ng/nl in 100 mvl phosphate
buffer, pHZ.0, are acfjvat & bythea |t|0 fion of

(Pierce, 55,70\) at a con%:’gntra |oﬂ' %‘ (ﬁ%xa?f%éj % &2no reSh atio of
4 to 16 SPDP pprepg@epersqlumn of sulf,qr-tseacc act avaiqrment:fajrlon 3gf nmn
at  room tenpgr gt Uy, trhelbaGmr'tp%%%?% ' Bleses, maflfcb on by

superfine colum_in 100 hospha
proteins are cBhdeming éﬂ‘%nﬁeﬁqﬁ‘EiQDpypl d’ﬂo%%l%%?fpﬂé @%{Fpsa"érEOP@duced

with a sol uthl&eﬁ.beD‘é‘éu&@ gmthug%tﬂ@\gﬂgrﬁr{ r(aior&ﬁcaeaﬁatbﬁnlgf t&9 v
for415 min % om t erature gyrl di ne- _2-thione, ar eg{_‘ermved
io

qurl fick ons‘al 55¥Gker PPRe éBFgrm Th ﬁﬂﬁ"ﬁﬁﬁ%b‘ﬁg?e B8t f EPSPEDTA
pH 6. 5. plrifiedcoicantc2s i Supetfigs 881umndatner1romeﬁt~4aph8§ﬁhane

vmth[err] = 210, 000 r[,erél;T){erjr]mM,C)plS)o%l.%qatéf(l)g of ptg%i[ entl S no,_l hio

APC- mal ei m de
coupling with IgG 3D3.

b) Activation of IgG E; with SPDP
15 Simultaneously, 5 mg of IgG BEj, at a

concentration of 10 mg/ml in 100 mM phosphate buffer,
U pH 7.0, are activated by the addition of a solution of
SPDP (Pierce, USA), at a concentration of 6.4 mM in
dioxane, in a molar ratio of 4 to 16 SPDP per 1IgG Ej.
20 After activation for 35 min at room
, temperature, the IgG-pyridine-2-thione is purified on a
’\-/ G25 superfine column in 100 mM phosphate buffer, EDTA 5
mM, pH 6.5.
The proteins are concentrated and the 2-pyridyl
25 disulfide groups are reduced with a solution of DTT
(Sigma, USA), having a final concentration of 19 mM,
for 15 min at room temperature. The DTT and pyridine-
2-thione are removed by purification on a G2_5 superfine
column in 100 mM phosphate buffer, EDTA 5 mM, pH 6.5.
30 The concentration of IgG-SH is determined at 280 nm
with €280nm = 210,000 M~1 cm-1..
c) Conjugation of I1gG E;j-SH with APC-maleimide
The thiol groups are bound to the maleimides by
adding 2.51 mg of activated APC per mg of 1gG Ej-SH. After
35 jncubation for 18 hours at 4°C in the dark, with gentle
stirring, the thiol groups whch have remained free are



The thiol groups are bound to the nmal eim des by adding 2.51 ng of activated
APC per ng of IgG[err]-SH After 35 incubation for 18 hours at [err] in
the dark, with gentle stirring, the thiol groups whch have renai ned free
are 17 bl ocked by the addition of a 100 mM sol ution of N

met’hyl mal ei m de (Si gmma, USA) , havi ng a final concentration of

20 mM for one hour at roomtenperature. 5 The reaction
medium is purified by gel filtration on a TSK G3000SW semi preparati ve

col um (Beckma ) 4.0 hpsphat e. buf f 7.0, The
concentrat i onsgg?ckgé aﬂ%l il:g‘% F%é$19+§nt ﬁ% plr i]ﬁoed orfUYRLECRI Qfed™Th the
firstdpeak aremeﬁhydsaégﬁmﬁéelby#ﬁh@ﬂﬂhso;g%?bhilﬁthﬁ?ﬂngniggﬂ Ggginai
according to t ca abpon: = [e
[1gG ol /1 = (ggﬁéﬁh#?gk& §Onﬁ$¢21 Poodm&herggg'2§6ﬁ%1ié6%%e gﬁ%trf%ﬁ?ion
of the APC-mal EPHPEE3EETE: this wavel ength. Human serum al bumin (HSA) is
added at agate of 1 -ghbk tordd@rLfon UgRiBum\hi §8 | Soubepi &l vi ged ugeinto
al i quots and sub uently frozen at_[er % 20 2) PREPARATI ON OF| 3D3/ Eu
TBP CCNJUGATES¥+S§?§§%9§H PR pReparid %é QQ%an%%%FEﬁ%P%F%FbE%i Gg%B?Pbed
above for |gG {Beckmahni USA) dAnmiiofr mMatphospthate iR mperpt G ABD3. A 25
nmv sol uti on of squo-Sygg i I%Q?gg@ : BRQS Q@tﬁ uffe ,Id'nEEhnyorgﬁgide
10% (v/v), pH 7.0, is a eda?o ngggls‘g{lerr% m)?e F%u ?EP ih é‘nproportion
of 2.5 nol of perifiedr ponimgatef LU Ainer theactfiiwst orpeak orare45s
m M~ at 1900 ur r Wal1 P i i ssgd 0 0 0.8
e deterRehallisy W I 8BCLEBRIBRA! U | SaRASHRY dH 0480 and

[gry] filter to remove any precipitate Torne ' unwanted reaction
products (sul fBCEREGINg kPdithRy foddewimanicad cUltansi ni donet hyl ) car boxyl i c
[1gGImo1/1 = (A280nm - A'280nm)/210,000
where A'2gonm is the contribution of the APC-maleimide

15 at this wavelength.
Human serum albumin (HSA) is added at a rate of
1 -g/1 to the conjugate, which is then divided up into

N
aliquots and subsequently frozen at -20°C.
20 2) PREPARA F I D3/Eu TBP N ATE
IgG 3D3-SH is prepared according to the
k// protocol described above for IgG Ej, but with a molar

ratio of 7.5 SPDP per IgG 3D3.
A 25 mM solution of sulfo-SMCC in 20 mM
25 phosphate buffer, dimethylformamide 10% (v/v), pH 7.0,
is added to 5 mg (5.10-6 mol) of Eu TBP in a proportion
of 2.5 mol of activator per mol of Eu TBP.
After activation for 45 min at room
temperature, the reaction medium is passed through a
30 0.8 uym filter to remove any precipitate formed. The
unwanted reaction products (sulfo-SMCC, N-hydroxy-
succinimide, (N-maleimidomethyl )carboxylic acid) are
removed by ion exchange chromatography on a Mono Q
column (Pharmacia, Sweden) in 20 mM phosphate buffer,
35 dimethylformamide 10% (v/v), pH 7.0, under NaCl shock.
The concentration of Eu TBP-maleimide is determined at



removed: by i on exchange chromat ography on Mono Q col um ( Phar maci a,
Sweden) in 20 mM phosphate buffer, 35 dinethylformamde 10% (v/v), pH 7.0,
under NaCl shock. The concentration of Eu TBP-nal einm de is determ ned at
18 307 nmwith [err] = 25,000 [err] [err], and the ratio [err] is also
det'ermined. In a manner similar to that described above, the nal eim de
groups are reacted with the thiol groups 5 bound to the antibody, in nolar
proportions varying from10 to 30 Eu TBP-ral ei m de per 1gG 3D3-SH. After
~incubation for3dp haureith [gg hmdnd Risgodonguol &helf hiara gthepsrdtio ch
may have I’EITB.I ned frzg W th gﬁ/ﬁ | ei mdﬁr t he non-coupled Eu TBP is
10 renoved by 280nm 188 Bhgggﬁﬁf“é 6Gffer, pH 7.0, at [err] to
t he point of exhaust | obn( 0 maneef| wdmedEanceoi rtrtahe destyibedbalivsye, The

characteristic fmgggl@gggu%gto%ﬁ@ %I%etleéég'é]%éj Q?ftht %P%b;tgléi%llm&f% 5307

nm and 280 nm usrn val'ues
i nher ent al¥sorlpound dfo t ﬁbecrwtialv@dyiet ammi m@éaby Pmpqmti@nﬁer\ré}rymg

TBP-mal ei mi de: f{‘&ﬁrlo—tg53@09u[ 28Plnh¢bilnide per s -fél-l’ A280nm :
determ ned experi nment : 0 [err] errJ [errJl =

err
O[err]. 25 3) The foIFS&Fﬁg éP@“PﬁFP-S&ucéJ&rsu&@equ}%ﬁ/ it o 4% @R
strips (M CrOSﬁIé@kL SYE &Eﬂ@/thfd:]ﬂ &6)1 s (mcﬂteri\iayohasie’iﬂﬁ@ﬁ&ned

ﬁﬁ&@?ﬁ%& ' oBren i SBob perhy IBrLatelde. o bR, AR T 1o

[ erx0] xémowadi bprdiatysis SBBIOQDnNCMthe faffer | gitel 2d0, with
the, europiumy gr¥PLalenbr h3RheYbdLIRLLATG () Hdre ¥1dbronsgnssati on
in the dialysis baths).
The characteristics of +the conjugate are
determined by its absorptions at 307 nm and 280 nm
15 using the following values, taking into account the
inherent absorption of the cryptate determined by the

ratio A307nm/A280nm-

~ Eu TBP-maleimide:
€307nm = 25,000 M~1 cm-1
20 A307nm/A280nm : determined experimentally
IgG 3D3-SH:
Ui €280nm = 210,000 M~1 cm-1

0 M1 cm-1

€307nm

25 S)me_f;wﬂxwg;y__tp_l__

11 ri Micr r L Finlan
- 100 pl of standard (prolactin standards from
the ELSA-PRL kit (CIS Bio international) in newborn
calf serum) or 100 pl of assay sample (human serum),

30 - 100 pl of anti-prolactin 3D3 monoclonal
antibody labeled with the europium cryptate
trisbipyridinediamine (Eu3"‘), at a concentration of 0.5
g/ml of antibody in 100 mM phosphate buffer, NaF 150
mM, BSA (bovine serum albumin) 1 g/1, pH 7.0,

35 - 50 ypl of anti-prolactin Ej; monoclonal
antibody labeled with allophycocyanin, at a



g/m of-antibody in 100 mM phosphate buffer, NaF 150 mM BSA (bovi ne serum

al bumn) 1 g/l, pH 7.0, 35 - 50 err] of anti-prolactin J[err]
nonocl onal anti body | abel ed W th al | ophycocyani n, at a 19
concentration of 7 [err]/ml of antibody in 100 nM phosphate buffer, NaF 150
mM" BSA 1 g/l, pH 7.0, and - 50 [err] of t he terbium

cryptate trisbipyridinediamne ([err]), [err] in 100 nM phosphate 5 buffer,
NaF 150 mM BSA 1 g/l, pH 7.0. After incubation for one hour at [err], the

fl uorescence ofg d?ﬁ;é]}t\[lﬂ-éldﬁ rrgflswyedél rdidyg tgh€¥Gody Ot Qﬁol qool N piM

first protocol rescence at_6 nm 10 1s detected b

time- resolved|ﬁ§9ﬁﬂP4ﬁqrPfoﬂ%kuN¢%glﬁgl%§fo?séolpg/&mdpgngl re@Pétlon

time of 400 ps. The neasw@ ng tple iso¥ s. Tthﬁ_:,eXCI-t;ébeﬂmIS caisgrtdte a

fl ashl anp pul sed at 100 he exm ebengt centered.by an

interference fidqer @#’l@r {/\ﬁ? 9 Wﬂ‘ bﬁ 1 h&O% "&:?g’lgﬁpl'}%te

maxi num of tb“uﬁmpyma'ﬂ' riE&DamnneBﬂ\elrQ;}lannHtVL@bl pyri di nedi am ne

([err]). The recorded iyg e{é#ﬁ{ e C8neMhSly Saf réa;J ctiygfy of
a

the energy transfer, is pr OpOI‘ltIOI’l t he concentration of act| n

anti gen presentfliyprEscenge |mﬁugaghoweﬂ@dummela@rgasweﬁﬁﬂﬁngs teadeidy
nmeans of an Al dddwidmeter (LKB, Sweden) using an interference filter
adapted to the em ssion of the fluorescent acceptor conpound and the
reference conpound. 25 In @ first;prqteeald, pbhe; FLEcresprRee Rt B0 M nent

i n\a/si ngl qost g UsdggetbeAPT Biot ymef | gomerRELeb1YeEC! imethdd Ewa.nml e&. In
mTour enent - TREARIANE LAY OF 50 n& ¥Ad Bhotabeskpries ok (&P ang
t he concentr at iy dfhd medswaing esime ft®atusedThe excitation is caused
by a flashlamp pulsed at 1000 Hz. The excitation
wavelength is centered by an interference filter at 307
15 nm, which is the absorption maximum of
trisbipyridinediamine (Eu3*) and trisbipyridinediamine
(Tb3+). The recorded intensity of fluorescence, which

~ is a reflection of the energy transfer, is proportional
to the concentration of prolactin antigen present in
20 the incubation medium.
The measurement is made by means of an ARCUS
b - fluorimeter (LKB, Sweden) using an interference filter

adapted to the emission of the fluorescent acceptor
compound and the reference compound.

25 It is also possible to make the measurement in
a single step using the prototype fluorimeter described
in Example 2. In this case, a 96-well white microplate
(Dynatech, USA) will be used for the measurement.

The standard curve FLUOggsnm = £ ([prolactin])

30 is plotted'and the concentration of the 5 samples is
measured.

The results are reported in Table I below:



The results are reported in Table | below% 20 TABLE | ELSA-PRL standard

[Prolactin] plUm [err] 20 05 [err]
165 [err] 300 [err] 920
[err] 3100 [err] 6500 10
Assay serum [ Prolactin] (FLUO665) [err]/m Sanil

141 Sanp 951 SanB 113
15 Sami 287 Sanb

699 In a second protocol, the fluorescg£&§L§;%665 nmis nmeasured in the
same way as descri bed above. 20 Howevers ond neasurenent of the sane
well is made at 545 nmafter a second excitation, wth the sanme tenporal
readi ng paraneters | ¢ [ yon time and Lagqt ,A8)m1 The
fl uorescent enissigg't Eﬁuhég%ﬁggﬁa%y t he tine-ggggfééggﬁ%tkgg/g% 545 nmis
25 characteristic ofSTDQ t he em ssi on of t h@
trisbipyridinedi am ne ([gaP,) used as the internal reiggence and reflects
the optical properties of the assay nmedium The stang hd curve [err]
=[err] 30 ([prolactin])qu%ﬂotted and the concentrat § of the 5 sanples
is nmeasured. The resultsmg reported in Table Il bel 920 21

STDy 3100
o STDsg 6500
.\./ 10
-~ Assay serum [Prolactin] (FLUOggs) pIU/ml
Saml 141
Sam2 951
Sam3 113
15 Sam4 287
Samb5 ' 699
U
In a second protocol, the fluorescence at 665
nm is measured in the same way as described above.
20 However, a second measurement of the same well is made
at 545 nm after a second excitation, with the same
_K,/ temporal reading parameters (delay, integration time

and measuring time). The fluorescent emission thus
measured by the time-resolved method at 545 nm is
25 characteristic of the emission of the
trisbipyridinediamine (Tb3*) used as the internal
reference and reflects the optical properties of the
assay medium.
The standard curve FLUOggs5nm/FLUOs45nm = £
30 ([prolactin]) is plotted and the concentration of the 5
samples is measured.
The results are reported in Table II below:



TABLE Il ELSA-PRL standard [Prolactin] plUm [err]

05 [err] _ 21 165 STD2
300 STD3 920 STD4 3100
STD5 6500 10 Assay serum [ Prol acti n]
(FLU0665/ FLU0O545) [err]/m [err] 580 [err]
428 [err] 417 15 [err]
71 [err] 2044 Finally, as a reference, the 5

~ sanples are al so assayed by the ELSA-PRL r d| )i nmunonetric assay kit 20
(CIS bio international, France). The Idons of the results of
assays performed on the five sanples are collated in Table Il bel ow 25
TABLE I'll [Prola PRL [ e lerr Saml
612 141 sl pRLY, @an%&géb Sanp fﬁ%q&@gtléf plUggi
428 SanB . 425 STDg 113 417 San@ 59
287 5 7Lppanb 1870 699 2044 35
These results show t hat e nmeasurenents of the 5% concentrations of the

prol actin sanples by Sf®2nethod conprising a co?P@ction of the
intensity of fluoregqg@pe (FLUO665/ FLUO545) correyzade well with the
results obtained usin% t e ELSA- PRL radioinnunonetéig

TDy 0

C STDg 6500
\_
. 10
— Assay serum [Prolactin] (FLUOgg5/FLUOg45) nIU/ml
Saml 580
Sam2 428
Sam3 417
15 Sam4 71
Sam5 2044
Y
Finally, as a reference, the 5 samples are also
assayed by the ELSA-PRL radioimmunometric assay kit
20 (CIS bio international, France).
The comparisons of the results of assays
_ performed on the five samples are collated in Table III
below:
25 TABLE II7Y
[Prolactin] pIU/ml
ELSA~PRL FLUOgg5 FLUOgg5/FLUOg45
30 Saml 612 141 580
Sam2 . 395 951 . 428
Sam3 425 113 417
Sam4 59 287 71
Sam5 1870 699 2044

35

These results show that the measurements of the



5 assay; whereas this is not the case when the concentration is nmeasured
only by the intensity of fluorescence at 855 nm w thout correction ([err]).
EXAMPLE 2: 10 Correction of fluorescence at 665 nm by
detection of the fluorescence of the antibody/cryptate conjugate at 620 nm
I n ‘a honbgeneous fluorescent i munoassay of prolactin The fluorescence is
nmeasured with the aid of a 15 prototype fluorineter, which is described

bel ow. An N2 VSL 337 laser (LSI, USA) is used as the exciting source

(wavel ength at 337 nm . The ulse duration is specified at 3 nanosecog

and i s repeat eﬁoﬁFeﬁtFF‘-‘@éﬁBﬁc;P%fﬂl% REPLECtERe SIRLeRsBEs 1hF dighRad 20
filter (CORN l\@mpglé@frgve any koghecitibsr f ey WHeh thmmmmyl onofot her
than 337 nm %i entering %QFInea%¥®M&%4 nber g bea %ed by
a dichroic fil FEHORPPSREEE & 5 ??ﬁ?iﬁ Bel'ty of Iec i ng
the ul travi ol eregblasd a):ftd:elerq:; ablingt cche anssmt-PRbe na@d!ﬂlmmmqmtril'ﬂe
beam ref | e(‘st ed %¥a%2 g}re(ysc fFLLIET 1S foﬁ#ﬁ a dusgd $idra R8s on
to the well asured 1n a n1crop|ate uorescent em ssion IS

col | ected at aceoceataﬁgn@nofizzo measyredt @nlyy hYe Zbesaipterfityanef
passes directl flﬁbfeaaan&aea@ 8850ha filtheut( Yﬂo’i‘r@cﬂ:ﬂdrﬂMFIfﬂO@é@ﬁ.Cence)
An interference filter, the characteristics of which are defined
according to the f1 uor escent wavel ength to be detected, makes it
poEZLble to rennxmpaﬁ phe Ilght capable of interfering with the signal, the
i n sity whi ch IS

phot ormul ti ]pq | er (mml\ﬁ?gﬁeﬁfégg) °ﬁ1e gig?EﬁSESBé?er usedglés an %R—ﬂ%o
§I’fANFCRD RESERE&bSYSﬁEhE) thehcEhuopeseenca sofindhey i idmdwicoypbdte t he

Iaser are Cont58£588a9¥ %Onaﬁbernﬁf %? IBIv'homogeneous fluorescent
immunoassay of prolactin
The fluorescence is measured with the aid of a
15 prototype fluorimeter, which is described below:
An N2 VSL 337 laser (LSI, USA) is used as the
exciting source (wavelength at 337 nm). The pulse

~ duration is specified at 3 nanoseconds and is repeated
at a frequency of 10 Hertz. The beam passes through a
20 filter (CORNING) to remove any light interfering with
the excitation, other than 337 nm.
o After entering the measuring chamber, the beam

is reflected by a dichroic filter arranged at 45°,
which has the property of reflecting the ultraviolet
25 and of being able to transmit the visible light.

The beam reflected by the dichroic filter is
focused by a fused silica lens on to the well to be
measured in a microplate. The fluorescent emission is
collected at a solid angle of 20°, collimated by the

30 same lens, and passes directly through the dichroic
filter (visible light fluorescence).

An interference filter, the characteristics of
which are defined according to the fluorescent
wavelength to be detected, makes it possible to remove

35 +the light capable of interfering with the signal, the
intensity of which is then measured by a



5 PC-AT' type via an RS 232 out put. The puhses comng fromthe

photorul tiplier are recorded over a given“finme w ndow (tg) and after a
given delay (td), provided they are above a discrimnant |evel selected by
t he photon counter so as to optim ze the signal-to-noise ratio of 10 the
photonmultiplier. An X-Y table, driven by the | BM PG AT, uses step notors
to set up the different positions of the neasuring mcroplate, I ncl udi ng
the maneuvers of charging, posi tioni ng under t he exciting beam

15 automatic sgadeBhudltip?adrnq HAMAMAS SIS RRIAs) . and exiting. |. Variation
of the signal of a cry% ate coq#fgate at 620 nmas a function of the serum
he oY

20 The fol | ow [SRHRERK | $88d 2156 3R FRAIQ e FTRNEPRE: €
(Dynat eclh, U_SARESEAﬂZQg /Esesrr}am_sf),t floste IdP8raiibns 2444 [$yhi¢hBbnéPation f
anti-prolactin _anti eur Qpi_ um crypt ate. conj ugat e at concent.r at 0
05 poi i of ouilhy RSN AR A e e B R pompteis Shhd B “har
150 MM Theé PC-allr tgpenvia anc REpRa2e outputuséthe pulses coming from
trisbi pyridi negi,am 1 p ar.af | ' S i b LN
Eur opean paten?#gpp$$%g%@%%%%3&£§§3 é%g(é%%%%ﬂggiB%gﬁa 4?. &Eg&h £fmb
anti - prol acti nW&REPHodFgls8RA BStere a3od vam iA@Y (I biprevitdedathenal
France). The 3bBearibdvedyd edispiiiifbnRt Al LI0NseDEELed S bY &Y efhdton
described in Exangle 1. 35 JAfter incubation fof, 1 hour at
[err], the fl1GBPBEBENEE B J REHLze sbhenslgpalndanaise st of 24
metNaod wi t10 a thasphotgmdaitaplakr0 ps and an integration tinme of 400 ps.
The ;measuring tinme is [egrd. . The optical density. of r I S._neasur ed
at\"élo nmw th the ai digf e)g ‘{aﬁsggeﬁ f)’é‘é??omot ﬁﬂ’ﬁt eﬁm %?:-—')W, uses
step motors to set up the different positions of the

measuring microplate, including the maneuvers of
charging, positioning under the exciting beam,
15 automatic sequential reading of the 96 wells, and

exiting.
- I. Variation of the signal of a cryptate conjugate at
620 nm as a function of the serum
20 The following are introduced into a 96-well
white microplate (Dynatech, USA):
ka - 100 pl of test serum, and

- 200 pl of an anti-prolactin antibody/europium
cryptate conjugate at a concentration of 0.5 pg/ml of
25 antibody in 100 mM phosphate buffer, pH 7.5, HSA 1 g/1,
NaF 150 mM.
The europium cryptate used is
trisbipyridinediamine (Eu3+), the preparation of which
is described in European patent application 321 353
30 (Examples 3 and 4).
- The - anti-prolactin antibody used is the 3D3
antibody (CIS bio international, France).
The 3D3 antibody/europium cryptate conjugate is
prepared as described in Example 1.
35 After incubation for 1 hour at 37°C, the
fluorescence is detected at 620 nm by the time-resolved



5 from PERKIN ELMER (UK). The results are reported in Table IV bel ow. TABLE

V10 Serum CD at 310 nm 24 Signal at 620 nm 1

0. 66 25,693 2 3.3

7,754 3 0. 33 33, 156 4

0.90 : 24,959 15 These results show that the neasured

signal varies greatly as a function of the optical density of the serum
Under these conditions, it is inpossible to 20 performa reliable assay
because the regddhdiEPeNds, N04 opb¥sARikRe j t f al yt.e Lpst he serum
but also on the opf#%al_qualjty o% ?Eelégruggﬁg&{ %gfrec io%éofhpﬁe gﬁbnal
of the acceptodrtegration tige of ARMdassalhe measurheg tiperisrdes- by

successively introducitge ogtical UdM 9 of | BAE sbPEm"is! pBhaLSed at00

f - 100 f -prol actin 303 | onal 30
ant | body/ cur opiih cPpPIER (T bRLY: Fif rciambRe (1er PppotaRphgtoBeseT,

concentrati 8n dirdin HERKIN rRLMER UK pody in the above phosphate buffer, and
- 100 [err] of anti-ppal acti err] nonoc) onal tibody/ al | ophycocyanin
conjugate at a concent &2}‘% orﬁeséglto% ?f% 5%?9]{4:%55' ’aﬂ?’?ﬁ%ﬁ? #ﬁ %’ﬁgg‘gama
buffer. This [err] antibody (CI'S bio international, 25

France)/ al | ophycocyani n ( Cyanot ech, US@hEg%gh ate is prepared as descri bed
in Exanpl e 1. The neasurenent is nade a §ﬁ1and t he neasured value is

corrected by dividing this value by 5 the value of the fluorescence
measyr ed a0 62@eitim Whi ch refl edis dbhesptamal propergigaa®f athgzoedinum

o/ 1 0.66 25,693
2 3.3 7,754
3 0.33 33,156
4 0.90 - 24,959
15
These results show that the measured signal
. varies greatly as a function of the optical density of
~ the serum.
Under these conditions, it is impossible to
20 perform a reliable assay because the result depends not
only on the quantity of analyte in the serum but also
’\__/. on the optical quality of the serum.

II. Correction of the signal of the acceptor
25 An immunoassay is then performed by
successively introducing the following into the
microplate:
- 100 pl of serum,
- 100 pl of anti-prolactin 3D3 monoclonal
30 antibody/europium cryptate trisbipyridinediamine (Eu3+)
conjugate at a concentration of 0.5 ug/ml of antibody
in the above phosphate buffer, and
- 100 pl of anti-prolactin Ej; monoclonal
antibody/allophycocyanin conjugate at a concentration
35 of 3.5 pg/ml of antibody in the same buffer.
This Ej; antibody (CIS bio international,



The val ues of concentrations determined with the aid of a calibration curve
as indicated in Exanple 1, with or‘witRout? correction, are conpared with
the 10 val ues obtai ned by- usi ng the ELSA-PRL radi oi nmmunonetric assay kit
(CIS bio international, France) as a reference. The results are reported in
Tabl e V bel ow, which shows the values of the prolactin concentrations, 15
expressed in[err]/m, determned respectively by the ELSA-PRL assay
(ELSA) and by neasurenent of the fluorescence at 665 nmwi thout correction

H uor ehconce. nEABIE)’ Pyt SPREBErRhicl  (EFahoB8oh  JAAD CcRn IR sots

expressed i n couspergdr ascdeseribag Eny Esannle rdo. ELSA [err] [err]

[err] 25 1 The 3m8asuréd@ént is madd9%t 66F2nk8aRd the
530 592 91 . 28,272 3 .65 | %2 18
40, 495 4 meazfgged v:p;lgje is correcggd by d;fgz,.céﬁlgg5t is val%lby 289

86.7 38,907tB8 value 6f the fluokbkcencklmeasured at GZ0 4nm, wWHilB1l 7
179 189

179,05 899 erygenal g optili Hhprtion ofdh pdfn. 57,

3427 1470 The31lv&é¥0e85 of cohtentrations]Ofetermided with
15 36, 554nk2 55 441 ip hdicatedtid Hxramp?8
TABLE V (conti %Hét P&r"li) °§anaplz%a no.ré.g%ﬁ%Acuf‘e"rar ]as ?'err’]ca e[err 5xamp 13
447 477 1, wigpoor withgmtzqooxygection, amp compgrged with thegsgg
58,615 Thege roathbs 68Rbinddl By \@impPitHd Ersathier Bae1b Sinshenatras a
fuwﬁtlon of the serum sanpl e 10 assayed. .
assay kit (CIS bio international, France) as a
reference.
The results are reported in Table V below,
which shows the values of the prolactin concentrations,
15 expressed in pU/ml, determined respectively by the
ELSA-PRL assay (ELSA) and by measurement of the

fluorescence at 665 nm without correction (FIAggs) and

with correction (FIAgg5/620), as well as the value of
the fluorescence measured for the different samples at
20 620 nm (FLUOgp0), expressed in counts per second.
L/ TABLE V

Sample no. ELSA FIAge5/620 FIAges FLUOg20

25 1 358 394 195 42,148
2 530 592 91 28,272
3 65 92 18 40,495
4 153 178 94 43,363
5 251 289 86.7 38,007
30 6 161 146 86.4 44,531
7 - 179 189 . 77 40,873
8 285 297 161 41,403
9 310 330 106 35,214
10 2744 3427 1470 31,670
35 11 196 153 15 36,551

12 244 198 55 38,134



In:fact; given that the anti body/cryptate_conjugate is present in excess in
t he assay, conpared with the target anély? , the signal neasured at 620 nm
(which corresponds to the conjugate not form ng part of 15 the conpl ex)
shoul d be constant. Furthernore, it is pointed out that the val ues of
prolactin concentrations determned from the neasurenent of the signal
at 665 nm([err]) do not correspond to the val ues obtained by the reference
20 assay, whereas the val ues obtained by the corrected neasurenent ([err])

correlate well with the | atter.#ﬁ; & %owghﬂhggtg_gni)l lustrated by the
Ic S

curves of Figures 2 and 3, in e abscl ssa shows the 25 prolactin
concentration determned by the ELSA-PRL test, in IUmn, and the

ordi nate respeckhgh¥ HQWS tEjngAconq.QmGrf)ag'&b depgn%ged byr.tdy §orrect ed
measurenent [err] (Figure 2) or by the uncorrected rreasurerrenté?err]

(Figure 3), expressed in IUmnm. 30 The results obtained on 97 sera
show that t$he correBation is d47ai nedtzmly with ca0®cti on 40,342 signal
nmeasured at 665 n 27 CLA 1. Met hod of suring-4h

| um nescence em t{nelé‘ inal um'|2 escent23a4$say, characteri zed ?én' éﬁgt at | east
one 5 |l um nescent tracer conpound and a | um nescent conpound used as an

internal reference areﬁ@eoyfgqu‘QEC'boA%ﬁh exReseghi fahei 6¢MpeXehkat i on

wavel ength, are capable of emtting at different wavel engths,” [err] and
[err] respecti Reppuretk helgppldi #8ctd | FHMESXhcOor B¢ t FeTYR | faUBLPon of
a Ntti nescemt gg9kagka@n, and in that the measurement of the |uninescence

oLyt ed by the Tracer sarpound 3t SRVEhCTUILS! Ty 5 SOLLESARIO0nEhE,Das S
wavel ength [eebhjugate is present in excess in the assay, compared
with the target analyte, the signal measured at 620 nm
(which corresponds to the conjugate not forming part of
15 the complex) should be constant.

Furthermore, it is pointed out that the values
of prolactin concentrations determined from the
measurement of the signal "at 665 nm (FIAggs) do not
correspond to the values obtained by the reference

20 assay, whereas the values obtained by the corrected
.~ measurement (FIAggs/e20) correlate well with the
&_/ latter.

This correlation is illustrated by the curves

of Figures 2 and 3, in which the abscissa shows the

25 prolactin concentration determined by the ELSA-PRL
test, in IU/ml, and the ordinate respectively shows the
concentration determined by the corrected measurement
FIAge5/620 (Figure 2) or by the uncorrected measurement
FIAggs (Figure 3), expressed in IU/ml.

30 The results obtained on 97 sera show that the
correlation - is obtained only .with correction of the
signal measured at 665 nm.



conmpound. 3. Met hod according to claim1l, characterized in

| um nescent tracer conpound and the referepce 20 conpound are different.
Met hod according to any one of clains 1 to 3, characterized in that the -
| um nescent tracer conpound and/ or t he ref erence conpound are

15. 2. - Met hod according to claim1, characterized in that
| umi nescent tracer conmpound and the reference conpound are one”,'f!ﬁ”ﬂﬂﬂ!ﬂ#ﬂﬂ”m
% a 48. x

fl uorescent compounds. 25 5. Met hod according to any one of clains 1
to 4, characterized in that the |um nescent tracer conpound and/or the
reference conpound are rare earth chel at@gaxMs cryptates. 6. Met hod

according to any one of clains 1 to 5 30 characterized in that the
| um nescent tracer conpound and/or the reference conpound have a lifetine
of nmore than onk. m croMedmd Jf measdiihgdthecdudiingstenaey esrctefd dlrai ns

o O B et} E8hebOintrbask hocnlE8aUERTERL® el 6 gt pEapence
tracer conpountumingescopyeteagers compound anf 3 elupipespesti wempounde
made sinul taneoyséd-ad an intdBRalf réker8REBOHracempll gedt,ovmi@w he a
honbgeneous met hodoof dgt e%kl n%a%‘réd/ or det ey mni n‘g @2 ﬁnal ¥tee_ in %lrgedl um
in which it may®¥ROFPLsERt the, VR vIvelergthy 8re GReg
honogeneous netddd emideingti ag amti/ffermaiter vavelengthsnl yhg i and midi um
Dl oh T T b gleRnty EbS ) Cafloal SUSIRIRINA Gon st 1
first reagdt nimduchbion of |aatuminescevsptemigsionai dndnalryt thatouddieed
wi a | um nesGrid s (PEREN€OBROWHL luminescence emitted by the tracer
compound at wavelength A, is corrected on the basis of
the measurement of the luminescence emitted by the
reference compound at wavelength A;j. |

15 2. Method according to claim 1, characterized in

that the luminescent tracer compound and the reference
W, compound are one and the same compound.
3. Method according to claim 1, characterized in
that the luminescent tracer compound and the reference

20 compound are different.

_ 4. Method according to any one of claims 1 to 3,

\ characterized in that the luminescent tracer compound
and/or the reference compound are fluorescent
compounds.

25 5. Method according to any one of claims 1 to 4,
characterized in that the luminescent tracer compound
and/or the reference compound are rare earth chelates
or cryptates.

6. Method according to any one of claims 1 to 5,

30 characterized in that the luminescent tracer compound
and/or the reference compound have a lifetime of more
than one microsecond.

7. Method according to any one of claims 1 to 6,
characterized in that the measurements of the

35 luminescence emitted by the reference compound and by



2) raddi ng a second reagent nade up of one or 15 nore other rece for |
sai d anal yte, said second reagent being coupled with a |um nescgﬂj@@ﬂu#m""”m‘
conmpound, 3) incubating said nmediumafter the addition of each L ony HE e
after the addition of both reagents, 20 4) exciting the '
resulting nmedium at the excitation wavelength of t he | um nescent

donor conpound, 5) neasuring the signal of the | um nescent donor conpound

at a wavelength[err], this neasurenent 25 serving as a reference, and the
signal resulting fromthe energy transfer at a wavelength [err]. 10.

Use according tdel! atPader | RompdRRGENegds RRivVRAGMftHiet en&i NG rNd/ n]r%
determning an analyte in a nediumjn which it may be present, with the aid
of a 30 conpet irﬁs‘H?yché‘t c S NG %W“C]ﬁa’}ﬁﬁf 7+ to said medium

contai ni ng thesg.arget usel e, thef inesthodkagetdrding wo oflaimedeptioi &or

sai d anal yte, up| 1 ) hescent C d, |.ng. a_second
reagent made ut:f)’%(')ré‘?3 gt%%éa%’é]a'ﬁ%*:@?% ggup etch%pﬁ? agﬁgaggesdgerﬁﬂg%%le% oéril§
conpound, 35 3pnalutieatim@ dmediuredirumhificherit maydi toxgserit each reagent

or after the addition @kebohBchea9RB! StoHcradGh tigdd ihhea RSHbGeAGougedi UM
at the excitation wavel ength . of t he | um nescent donor™ 5 conpound,
5) neasuring tRetiogh At Adeterting ardéent gsREMLRIRGo AR N2 ¥ kR efigt h
[err], this nmeasdiemenin SEicHJies may Heermiesentdwibh thenalid esfll &hng
fromthe ener g% transfer . at ei:r.ent mwavel ength [err] 10 11. Use

di f.f
acderding to c RS, meltry‘oéi F\%c())n%sgl heots 1kt hod of det ect i ng and/ or
d{t}r m ni n§0an anal yt e Li)n adddmdi,urha saild ateditumragyoroeainisse nthe weahgehe ai d
of Ta

Che tg?ggtet |11 W aT8id20d qongi fhtNdrélgedt ahdIug 0o deTedblELCOghal Ni ng
receptor for said analyte, coupled with a luminescent
donor compound,

2) adding a second reagent made up of one or

15 more other receptors for said analyte, said second
reagent being coupled with a luminescent acceptor
U compound,

3) incubating said medium after the addition of
each reagent or after the addition of both reagents,

20 4) exciting the resulting medium at the
_ excitation wavelength of the luminescent donor
\ compound,

5) measuring the signal of the luminescent

donor compound at a wavelength 7\.1, this measurement
25 serving as a reference, and the signal resulting from

the energy transfer at a wavelength A, .

10. Use according to claim 8, in a homogeneous

method of detecting and/or determining an analyte in a

medium in which it may be present, with the aid of a
30 competitive method consisting in:

1) adding, to said medium containing the target
analyte, a first reagent made up of a receptor for said
analyte, coupled with a luminescent donor compound,

2) adding a second reagent made up of the

35 analyte coupled with a luminescent acceptor compound,



15- analyte, a first reagent made up of a receptor for sai '
receptor being coupled with a, luminescent acceptor corrpou Ellmm%m“ ﬁmil“l :
second reagent made up of: the anal yte coupled with a scen oo
conpound, 20 3) incubating said ggdi um after the addi ti on of each
reagent or after the addition of both reagents, 4) exciting the resulting
medium at the excitation wavel engt h of t he | um nescent donor
conmpound, 25 5) neasuring the signal of the |um nescent donor
conmpound at a wavelength [err], this nmeasurenent serving as a reference,

and the signal resultisg iﬁdﬁbhhﬂngneagu heaa&ﬁ‘eef&bratdid faiddion of
wavel engt h[err

. 12, e ac rdin a _haonngeneous 30
nmet hod of det e%?FﬁgrSRHFB?S& EF A F’Eg dgiﬁ'%l)?t“e l%(ﬁel?tﬂqgﬁ:%l ch it
may be present, with t#A¢ erditingn nmehdrod rtem:ditsnttmg madlix)n adatng the sai d

Tedi um a {1 1St LRIgRRY AN, D PLndtheCOBEOr LR Sal\hAMAlILE 3Bonor

2) adding a second reagent selecte romthe anal yte or at Teast one of its
receptors, dnecempeyed, * C L M S * 30 two reagents bei ng coupl ed

with a |um nescent traserméeaaeuﬂé agfet helgheer bFagdeiHe CQnindinddteric heavy
atom or npoieties containi 18'?‘2 eg:avg) ator’gl ?‘14 | um nescent conmpound
serving as an PAPEFnafOTRY wav eng‘%‘ cub%Ptfig 1RSHERFTY ng

nedi um ei t her séreinghasadali reﬁerehceaciaudeammtsbgnalt eesuflciagdi fram of

both reagents, ;4) ﬁﬁ%&bg Ect%ﬁgf%?rs% Ea]”%l'ﬁ%%% Yade E_i)en’&‘tfius %231 on the

onMand t he signa um nescent tracer sai d
signal beiHy mbdul at edUBe t#ec attesm efliader 8t alwa\@I é‘nqugqr@qqs and

he ot her hpagnbleo¥ Hidleclidd %hd/or determining an analyte in a
medium in which it may be present, with the aid of a
competitive method consisting in:

1) adding, to said medium containing the target
15 analyte, a first reagent made up of a receptor for said
analyte, said receptor being coupled with a luminescent
\ aéceptor compound,
2) adding a second reagent made up of the
analyte coupled with a luminescent donor compound,

20 3) incubating said medium after the addition of
each reagent or after the addition of both reagents,

N\ 4) exciting the resulting medium at the
excitation wavelength of the luminescent donor
compound,

25 5) measuring the signal of the luminescent

donor compound at a wavelength kl, this measurement
serving as a reference, and the signal resulting from
the energy transfer at a different wavelength A;.
12. Use according to claim 8, in a homogeneous
30 method of detecting and/or determining an analyte in a
medium in which it may be present, with the aid of an
method consisting in:
1) adding to said medium a first reagent made
up of a receptor for said analyte,
35 2) adding a second reagent selected from the
analyte or at least one of its receptors, one of the
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by -the reference conmpound at a wavel ength[err]. 13. Lﬂﬂ e
any one of claims 9 to 12, 15  characterized in that mm,m:m&ﬂﬁk
of the lunminescence enitted by the reference conpound and by the ntr
conpound, at wavelengths J[err] and dJgerr] respectively, are nade

si mul t aneously. 14. Use according to any one of clainms 9 to 11, 20
characterized in that at | east one of the receptors for the analyte is
bound to a solid support. 15. Met hod according to any one of clains 1
to 7, characterized in that correcting the neasurenent of the | um nescence
emtted by ttwo treagentscorgpbngdcoapl2d waveh eagtiuniimegcennsityraeeirn

the rof oronce COMOON SLowius, CTach [Srpht ppinantl o ERREy Euam on ©
reached, trigge¥i mpiafeiasdcontadaingasar SIRFHY ot cRENNERLhef%reng the
| um nescent 301 &L AEE8EN Bt cORYELRATEErTEhG] as an internal reference,
5 3) incubating the resulting medium either after
the addition of each reagent or after the addition of
both reagents,
4) exciting the resulting medium, and
\ 5) measuring, on the one hand the signal
10 emitted by the luminescent tracer compound, said signal
being modulated by the heavy atom effect at a
wavelength kz, and on the other hand the signal emitted
by the reference compound at a wavelength Aj.
13. Use according to any one of claims 9 to 12,

15 characterized in that the measurements of the

luminescence emitted by the reference compound and by

U the tracer compound, at wavelengths A; and A
respectively, are made simultaneously.

14. Use according to any one of claims 9 to 11,
20 characterized in that at least one of the receptors for
the analyte is bound to a solid support.

\/f 15. Method according to any one of claims 1 to 7,
characterized in that correcting the measurement of the
luminescence emitted by the tracer compound at

25 wavelength Xz consists in fixing a counting rate on the
channel measuring +the luminescent emission of the
reference compound at wavelength Kl, and then, when
this rate is reached, triggering the end of the
measurement on the channel measuring the Iluminescent

30 emission at wavelength A,



