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Description

Field of the Invention

[0001] The present invention relates to a method for
conducting a binding assay, and in particular to an im-
munoassay method that may be conducted on a Point
Of Care (POC) device or an autoanalyzer.

Background to the Invention

[0002] The on-going needs to detect and quantify bi-
omolecules (analytes) in various body fluids have result-
edin the introduction of new and more accurate analytical
techniques that can be adapted for measuring a wide
spectrum of different analytes. Most of these detection
methods have been introduced into the clinical diagnostic
field in recent years. Currently, a broad expansion in both
the variety of analytes that may be readily and accurately
determined as well as the methods for the determination
have been witnessed. However, convenient, reliable,
non-hazardous, highly sensitive and technically less
challenging methods for detecting the presence of low
concentrations of analytes in liquids are still desired, es-
pecially when the analyte may be present in body fluids
in very low concentrations.

[0003] Several methods for the detection and quanti-
fication of substances of biological origin in fluid samples
are currently employed. Bioanalytical assays, such as
immunoassays and nucleic acid hybridization assays,
which are based on the specific binding between ligands
and one or more members of specific binding pairs are
widely used to determine the presence and quantity of
analytes of interest, for example chemical constituents
or substances of a sample. In particular, immunoassays
are widely employed detection and quantification meth-
ods in the clinical laboratory.

[0004] In a typical procedure of a sandwich immu-
noassay, an antibody against a particular antigen, known
as a capture antibody, is immobilized to a solid surface.
The sample under investigation is contacted with the sol-
id surface under conditions that allow antigen in the sam-
ple to bind to the capture antibody. Another antibody
known as a detector antibody is added. In the direct im-
munoassay format, the detector antibody is directly con-
jugated with a signal generating mechanism that allows
the amount of the detector antibody to be quantified. In
the indirect format, after the binding of the detector anti-
body to the antigen, another antibody against the detec-
tor antibody or another specific binding reaction that in-
volves the detector antibody is utilized. This so-called
anti-detector antibody is directly conjugated with a signal
generating mechanism. The binding reaction and there-
fore the antigen level in the sample is quantified by quan-
tifying the signal produced by the signal generating
mechanism.

[0005] Several types of labeling material have been
utilized for signal generation in the receptor-ligand bind-
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ing assays. Radioactive atoms, such as 1251, 131, 3H
and 14C were commonly utilized as the label. Although
radioactive labels for immunoassays are sensitive, they
suffer commonly recognized disadvantages, including
safety and the stringent regulatory requirements result-
ing in a relatively short reagent shelf life. Several alter-
native labeling methods are currently utilized in binding
bioassays including colorimetric enzyme reactions, fluo-
rescence and chemiluminescence reactions. Enzymes
commonly utilized as labels are horseradish peroxidase,
alkaline phosphatase, B-galactosidase and glucose ox-
idase. Although enzymes have an advantage over radi-
oactive labels in that they are very stable and need no
special facilities and instrumentation, enzyme immu-
noassays are generally slower, laborious and less sen-
sitive. Luminescent labels, including fluorescent and
chemiluminescent labels, have been utilized as an alter-
native for radioactive or enzyme labels as they possess
the ease of use advantage of radiolabels and the reagent
stability advantage of enzymes. Fluorescence detection
can be used with a much wider variety of enzymes. How-
ever, due to the difficulty of conventional fluorescence
detection in discriminating between specific and nonspe-
cific signals and therefore the practical assay detection
limit, fluorescence assays lack the sensitivity of either
radioactive or enzyme labels, making them seldom the
assay method of choice for both research and clinical
applications.

[0006] Chemiluminescent reactions as label of signal
generation are the most sensitive and have been around
for decades. Recentadvances in DNA technologies have
expanded the utilization of these labels as signal gener-
ators, but due to the limited number of known reactions
that form chemiluminescent products, the luminescence
assay method is currently under utilized. Also, lumines-
cent reactions need one or more chemical activation
steps, and automation of these reactions is difficult, al-
though needing less complex instrumentation than fluo-
rescence. Even though a large number of luminescence
meters viz. luminometers, of various formats and sizes
are available, automation of luminescence is complicat-
ed and fully-automated luminometers for carrying out
binding assays are not available, at least in convenient,
small-size analyzers.

[0007] The most common luminescence method uti-
lized as a label for signal generation in binding assays is
chemiluminescence. This may be classified according to
the method utilized for generating the luminescent signal
viz. chemiluminescent and bioluminescent labels. Biolu-
minescence refers to the emission of light by biological
molecules and utilizes bioluminescent proteins which
can be true enzymes. Examples are luciferases that cat-
alyze the oxidation of luciferin with release of oxyluciferin
and emit light, and photoproteins that catalyze the oxi-
dation of luciferin to emit light but do not release the ox-
idized substrate.

[0008] The calcium-sensitive photoproteins, including
Aequorin, Obeln, Mnemiopsin, Berovin, Pholasin, Luci-
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ferases and photoproteins isolated from Pelagia, Cypridi-
na and ostracods were widely researched and employed
in binding assays. Furthermore, the genes of some of
them have been cloned, permitting the production of
large quantities. Aequorin is the most commonly studied
and employed member of this group of calcium-sensitive
photoproteins.

[0009] Native aequorin, isolated from jellyfish (Aequo-
rea), has been purified and utilized as a label in varieties
of monitoring systems. Native aequorin consists of a sin-
gle polypeptide chain of MW 21,000 Daltons (called
apoaequorin), containing one mole each of tightly bound
coelenterate luciferin and oxygen. This complex is stable
in the absence of calcium ions. Aequorin can also be
produced by recombinant DNA techniques, for example
as discussed by Cormier, M. J., U.S. Patent 5,162,227
and Zenno. S. et al. in U.S. Patent 5,288,623. Further-
more, modified forms of aequorin with enhanced biolu-
minescence properties have also been produced by re-
combinant DNA procedures, as disclosed by Prasher, D.
in U.S. Patent 5,360,728.

[0010] The mechanism of photon emission of aequorin
is well understood. Aequorin has a high-affinity for calci-
umions. Inthe presence of excess calciumions, aequorin
catalyzes the oxidation of luciferin to oxyluciferin in a sin-
gle turnover event with the generation of a glow-type
"flash reaction" which persists for approximately 10 sec-
onds with a relatively high quantum yield. Although peak
light emission is initiated upon binding of three moles of
calcium ions per mole of aequorin, binding of aequorin
with trace of amount of free calcium results in partial ox-
idation of coelenterazine and yields apoaequorin, coe-
lenteramide, CO and light.

[0011] As aequorin can be detected at the attomole
level and the wavelength of its luminescence is very nar-
row and may be detected using commercially available
luminometers, luminescence of aequorin offers many ad-
vantages including speed, high sensitivity and accuracy
with a low background. Therefore, aequorin has proven
useful as a label in binding assays. Furthermore, stable
conjugates of aequorin with various binding reagents
such as receptors, hormones, lectins, antibodies, anti-
gens, DNA, RNA, oligonucleotides, and glycoproteins
have been developed and a large number of such con-
jugates are commercially available.

[0012] When utilized in combination with streptavidin,
biotinylated derivative of aequorin demonstrates the abil-
ity to detect nanogram to subnanogram amounts of the
target analyte, including proteins and DNA, immobilized
onto the wells of microtiter plates or nitrocellulose mem-
branes. Marketed luminometers that employ aequorin
are designed with injectors to inject calcium at a particular
moment. Although several clinical testing assays that uti-
lize aequorin have been introduced, the luminometers
are not automated and tanks of solutions of calcium have
to be included. This makes them awkward to use by non-
specialized personnel. A luminescent binding assay that
utilizes aequorin and whole blood is disclosed by Pank-
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ratz et al in U.S. Patent No. 5,876,935.

[0013] In the cell of an organism, calcium (Ca) is an
important intracellular second messenger for a wide va-
riety of processes, which have physiological, biochemical
and pathophysiological significance such as muscle con-
traction, neurotransmitter release, ion channel gating
and exocytosis. Attempts to understand and measure
the rapid changes and release of intracellular calcium
have resulted into the introduction of a class of calcium-
sensitive compounds called calcium-caging compounds.
Calcium-caging compounds have the ability to be loaded
with calcium and to unload their calcium upon stimulation.
Unloading of the encased calcium may be induced by
several methods, one of which is through exposure to
light. Light-stimulation release of calcium from the caged
compounds (called photolysis) is usually done by illumi-
nation for fractions of a second with laser pulses typically
in the UV 350-400 nm region of the spectrum. Two dif-
ferent classes of Ca-caging compounds have been in-
troduced; the BAPTA derivative such as the nitr-5 and
nitr-7 and the EDTA or EGTA derivatives such as DM-
nitrophen and nitrophenyl-EGTA. BAPTA is 1,2-bis(or-
tho-aminophenoxy)ethane-N,N,N’,N’-tetraacetic acid.
Nitr-7 is  cis-1-(2-bis(carboxymethyl)amino-5-(1-hy-
droxy-1-(2-nitro-4,5-methylenedioxyphenyl)methyl)phe-
noxy)-2-(2-bis(carboxymethyl)amino-5-methylphenoxy)
cyclopentane. Nitr-5 is 1-[2-Amino-5-(1-hydroxy-1-[2-ni-
tro- 4,5- methylenedioxyphenyl] methyl) phenoxy]- 2-) 2’-
amino- 5’methylphenoxy) ethane- N, N, N’, N’- tetraacetic
acid. DM-nitrophen is 1-(4,5 dimethoxy-2-nitrophenyl)-
1,2 diaminoethane-N, N, N’, N’-tetraacetic acid and ni-
trophenyl-EGTA i.e. nitrophenyl ethylenebis(oxyethyl-
enenitrilo) tetraacetic acid. The latter class was designed
to produce photosensitive derivatives of chelators with
known high affinity for calcium, see US Patent 5,446,186
and U.S. Patent 4,981,985. The DM-nitrophen and nitro-
phenyl-EGTA calcium-caging compounds offer the ad-
vantage of calcium-selectivity. On irradiation, the chelat-
ed calcium cleaves with the subsequent cleaved remain-
ders having a substantially lower affinity for the released
calcium. Thus, large mounts of calcium are rapidly re-
leased. These photosensitive calcium-caging com-
pounds are commercially available.

[0014] A binding assay e.g. immunoassay or nucleic
acid binding assay, that utilizes photosensitive calcium-
caging compounds would be useful.

Summary of the Invention

[0015] A method has now been found for conducting
a receptor-ligand binding assay utilizing calcium caging
compounds and calcium-sensitive luminescent com-
pounds.

[0016] Accordingly, one aspect of the present inven-
tion provides a method for conducting a binding assay
to detect the presence of an analyte in a solution, com-
prising the steps of:
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(a) contacting a first binding partner with said solu-
tion, said first binding partner being conjugated to a
calcium-sensitive chemiluminescent material;

(b) after a period of time, mobilizing the first binding
partner in a predetermined direction along one side
of an elongated matrix of a capture strip so as to
contact the first binding partner with a stripe trans-
versely located on said capture strip, said transverse
stripe having immobilized second binding partner
and containing a calcium-caging compound,

(c) allowing a period of time sufficient for the first
binding partner to contact said second binding part-
ner immobilized onto said transverse stripe,

(d) exposing said transverse stripe of said capture
strip to a pulse of ultraviolet light to effect the release
of calcium from the calcium caging compound; and
(e) measuring luminescence emitted by the calcium-
sensitive luminescent material.

[0017] Another aspect of the present invention pro-
vides a method for conducting a binding assay to detect
the presence of an analyte in a solution, comprising the
steps of:

(a) contacting said solution with afirst binding partner
of a binding reaction, said first binding partner being
immobilized on a solid surface, said solid surface
being paramagnetic particles and said first binding
partner being conjugated to calcium-sensitive lumi-
nescent material;

(b) after a period of time, mobilizing the paramag-
netic particlesin a predetermined direction along one
side of an elongated matrix of a capture strip so as
to contact the particles with a stripe of a second bind-
ing partnertransversely located on said capture strip,
said capture strip having the second binding partner
immobilized onto said transverse stripe, said trans-
verse stripe additionally containing a calcium-caging
compound,

(c) allowing a period of time sufficient for the para-
magnetic particles to contact said second binding
partner immobilized onto said transverse stripe,

(d) exposing said transverse stripe of said capture
strip to a pulse of ultraviolet light to effect the release
of calcium from the calcium caging compound; and
(e) measuring luminescence emitted by the calcium-
sensitive luminescent material.

[0018] In preferred embodiments of the invention, the
method is an immunoassay for detecting and quantifying
an antigen, an immunoassay for detecting and quantify-
ing an antibody, or a nucleic acid hybridization assay for
detection and quantifying a particular sequence of nucle-
ic acid.

[0019] Inanother embodiment, the solutionis pretreat-
ed prior to contacting the calcium sensitive chemilumi-
nescent material in step (a), especially filtered to remove
calcium, the filter containing an agent for removal of cal-
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cium.

[0020] In another embodiment, the solution is whole
blood, said whole blood being pretreated by filtering prior
to being contacted with the paramagnetic particles.
[0021] In a further embodiment, the luminescent ma-
terial is calcium-sensitive luminescent material, especial-
ly aequorin, Obeln, Mnemiopsin, Berovin, Pholasin, Lu-
ciferases or photoproteins isolated from Pelagia, Cypridi-
na and ostracods.

[0022] In still further embodiments, the ultraviolet light
is in the form of a pulse of light in the range of 250-400
nm, and the luminescence is measured by a photomul-
tiplier. In particular, the calcium-sensitive luminescent
material is aequorin and photomultiplier detects light of
400-600 nm and is protected from the magnetic field.
[0023] In other embodiments, the elongated capture
strip is formed of nitrocellulose, polyacrylamide or other
natural or synthetic polymer and has a transverse stripe
with immobilized second binding partner and impregnat-
ed with a calcium caging compound.

[0024] In a further embodiment, the calcium-caging
compound is loaded with calcium in excess of the stoi-
chiometric amount for said calcium-sensitive lumines-
cent material. Preferably, the calcium-caging compound
is nitr-5, nitr-7, DM-nitrophen or nitrophenyl-EGTA.
[0025] A further aspect of the invention provides a
method for conducting a binding assay to detect the pres-
ence of an analyte in a solution, comprising the steps of:

(a) immobilizing a first binding partner of a binding
reaction onto a solid surface, said solid surface being
paramagnetic particles, said first binding partner be-
ing biotinylated;

(b) contacting said first binding partner with said so-
lution;

(c) contacting the solution with a second binding part-
ner, said second binding partner being conjugated
to a calcium-sensitive luminescent material;

(d) after a period of time, mobilizing the paramag-
netic particles in a predetermined direction along one
side of an elongated matrix of a capture strip so as
to contact the particles with a stripe transversely lo-
cated on said capture strip, said capture strip having
streptavidin immobilized onto said transverse stripe,
said transverse stripe additionally contain a calcium-
caging compound,

(e) allowing a period of time sufficient for the para-
magnetic particles to contact said streptavidin immo-
bilized onto said transverse stripe,

(f) exposing said transverse stripe of said capture
strip to a pulse of ultraviolet light to effect the release
of calcium from the calcium caging compound; and
(g) measuring luminescence emitted by the calcium-
sensitive luminescent material.

[0026] In anembodiment, steps (b) and (c) are carried
out simultaneously.
[0027] Yet another aspect of the invention provides a
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method for conducting a binding assay to detect the pres-
ence of an analyte in a solution, comprising the steps of:

(a) contacting a first binding partner with said solu-
tion, said first binding partner being biotinylated;
(b) after a period of time, contacting the solution with
a second binding partner, said second binding part-
ner being conjugated to a calcium-sensitive lumines-
cent material;

(c) after a further period of time, mobilizing the bind-
ing partners in a predetermined direction along one
side of an elongated matrix of a capture strip so as
to contact the binding partners with a stripe trans-
versely located on said capture strip, said capture
strip having streptavidin immobilized onto said trans-
verse stripe, said transverse stripe additionally con-
tain a calcium-caging compound,

(d) allowing a period of time sufficient for the binding
partners to contact said streptavidin immobilized on-
to said transverse stripe,

(e) exposing said transverse stripe of said capture
strip to a pulse of ultraviolet light to effect the release
of calcium from the calcium caging compound; and
(f) measuring luminescence emitted by the calcium-
sensitive luminescent material.

[0028] Inanembodiment, steps (a) and (b) are carried
out simultaneously.

[0029] In afurther embodiment, the elongated capture
strip has a transverse stripe impregnated with streptavi-
din and a calcium-caging compound.

[0030] In a still further aspect, the present invention
provides an elongated capture strip for binding assays,
said strip having a transverse section thereof impregnat-
ed with abinding partner and a caged calcium compound.
[0031] In preferred embodiments, the capture strip is
formed from nitrocellulose, polyacrylamide, polyamide or
any other synthetic or naturally occurring polymer.
[0032] In another embodiment, the capture strip is in
a housing, especially within a support as a single use
testing cartridge.

[0033] In a further embodiment, the binding partner is
streptavidin.
[0034] A further embodiment of the invention provides

a plastic cartridge comprising:

a housing with a receptacle for receipt of a sample,
a reservoir containing biotinylated first binding part-
ner immobilized onto paramagnetic particles and a
second binding partner conjugated to calcium-sen-
sitive chemiluminescence material, an elongated
capture strip within the housing and in fluid commu-
nication with the reservoir, said capture strip having
a transverse section thereof impregnated with
streptavidin and a calcium-caging compound, said
transverse section being protected with a light bar-
rier.
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[0035] In a preferred embodiment, there is a filter be-
tween the receptacle and the reservoir, especially a filter
containing an agent for removal of calcium.

[0036] A further embodiment provides apparatus for
carrying out a binding assay comprising a housing en-
closing (a) a receptacle to receive the said plastic car-
tridge; (b) a means for removing the light protective layer
over the transverse stripe; (c) a electromagnet to provide
a magnetic field; (e) a ultraviolet light source to project
light on a pre-selected portion of the capture strip, and
(f) a photomultiplier disposed to receive light emitted by
the pre-selected portion of the capture strip.

Brief Description of the Drawings

[0037] The present invention is illustrated by the em-
bodiment shown in the drawings, in which:

Fig. 1is a schematic representation of a capture strip
of the present invention;

Fig. 2 is a schematic representation of the cartridge
of the present invention;

Fig. 3 is a schematic representation of apparatus of
the present invention;

Fig. 4 is a graphical representation of photoemission
from a sample in Example |;

Fig. 5is a graphical representation of photoemission
from a sample in Example |, after photolysis with
ultraviolet light;

Fig. 6 is a graphical representation of the combined
graphs of Fig.s 5 and 6;

Fig.s 7 and 8 are graphical representations of pho-
toemission from samples in Example II.

Detailed Description of the Invention

[0038] While the present invention may be used for
detection and quantification of a binding partner of a bind-
ing reaction, it will be described herein with particular
reference to a sandwich immunoassay for the detection
and quantification of antigen that additionally employs a
biotin-streptavidin reaction and paramagnetic particles,
which is preferred.

[0039] Fig. 1 shows acapture strip, generally indicated
by 1. Capture strip 1 has an elongated matrix 2. Elongat-
ed matrix 2 is formed from a matrix composition that will
permit the paramagnetic particles with associated im-
mune complex thereon to pass along the capture strip
under the influence of a magnetic field. Examples of the
matrix composition include nitrocellulose, polyacryla-
mide, polyamide or other synthetic or naturally-occurring
polymer. In other embodiments, the matrix is in the form
of a microfluidic channel, especially a channel etched
into the capture strip. In this embodiment, a matrix com-
position would not be required. The capture strip must
be formed of a clear material, especially in the location
of the transverse stripe 3, to permit passage of light. Ex-
amples of such materials include acrylic polymers, poly-
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styrene, acrylonitrile-butadiene-styrene (ABS), polycar-
bonate and other transparent polymers.

[0040] Elongated matrix 2 has transverse stripe 3 lo-
cated towards one end, such end being opposed to inlet
end 4. Transverse stripe 3 contains both streptavidin and
calcium-loaded calcium caging compounds 5 or such
other compounds as are disclosed herein.

[0041] Fig. 2 shows a plastic cartridge for carrying out
the immunoassay reaction, generally indicated by 10.
Plastic cartridge 10 has cartridge housing 11. Cartridge
housing 11 has a sample receiving receptacle that con-
tains a filter 12, a reservoir 13 for housing the paramag-
netic particles 14 and the second binding partnerthereon,
and particle path 15. Particle path 15 is in fluid commu-
nication with the reservoir 13 and leads from reservoir
13 into capture strip 16, where particle path 15 extends
along elongated path 17 of capture strip 16 to transverse
stripe 18. Filter 12, reservoir 13 and capture strip 16 are
all located within a holder 19 that forms part of plastic
cartridge 10. Itis to be understood that at least transverse
stripe 18 would have a peelable protective light barrier
thereon which would be removed before use, i.e. before
exposure to light from the light source. Additionally, the
elongated capture strip is in communication with a dis-
charge reservoir 20 at the opposite end of the sample
receiving receptacle for receiving reagents that pass from
the transverse stripe 18.

[0042] Fig. 3 shows a testing platform apparatus, gen-
erally indicated by 30. Testing platform apparatus 30 has
housing 31. Within the housing 31 are plastic cartridge
32, electromagnet 33, ultraviolet light source 34 and pho-
tomultiplier 35. Plastic cartridge 32 has been described
previously, and could be accommodated within the re-
ceptacle of the housing 31 of the platform apparatus 30.
Electromagnet 33 extends for the length of plastic car-
tridge 32. Electromagnet 33 is preferably comprised of
sectional pre-determined magnetic fields that facilitate
mobilization of paramagnetic beads (particles) along the
elongated path 17 into capture strip 16. Ultraviolet light
source 34 is directed at plastic cartridge 32 and, in par-
ticular, at transverse stripe 18 of plastic cartridge 32,
which has been described previously. Photomultiplier 35
is also directed at transverse stripe 18.

[0043] Testing platform apparatus 30 additionally has
display 36, which would typically be an LCD display.
Housing 31 would also contain appropriate controls and
associated computer hardware and software to permit
appropriate interpretation of the results obtained.
[0044] In use, a sample containing an antigen e.g.
blood, is placed on filter 12. Liquid containing the target
analyte passes through filter 12 into reservoir 13, where
it contacts the paramagnetic particles which has the bi-
otinylated first binding partner (capture partner) immobi-
lized onto it and the second binding partner conjugated
to a calcium-sensitive luminescent label (detector part-
ner). In addition, it is understood that when the cartridge
is designed to detect and quantify an antigen, the first
and second binding partners are antibodies. On the other
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hand, when the cartridge is designed for detecting an
antibody, the first binding partner is an antigen while the
second binding partner is an antibody.

[0045] The plastic cartridge 10, 32 is then placed in
the testing platform 30 if it is not already located within
the platform. It is understood that at least transverse
stripe 18 of capture strip 16 of plastic cartridge 10 would
need to be protected from light. Such protection could be
removed within testing platform 30, in a light-tight man-
ner. Such removal could be automatic.

[0046] After allowing appropriate time for the binding
reaction, the magnetic field is applied, using electromag-
net 33. Then, the paramagnetic particles and attached
immune complexes move along particle path 15 and into
capture strip 16. The particles then pass along capture
strip 16 until transverse stripe 18 is reached. At that time,
the particles become bound to streptavidin, already lo-
cated in transverse stripe 18, through the biotinylated
binding partner immobilized onto the particles. Trans-
verse stripe 18 additionally contains a calcium caging
compound.

[0047] After an appropriate time, which would depend
in particular on the dimensions of the capture strip 16,
but which conveniently could be 4-6 minutes, ultraviolet
light source 34 is activated and sends a pulse of light
onto transverse stripe 18. The light causes the release
of calcium from the calcium-loaded calcium caging com-
pound, which occurs essentially instantaneously. The
calcium contacts the calcium-sensitive chemilumines-
cent material, which then glows for a short period of time
in the range of 4-10 seconds. The light that is emitted is
detected by the photomultiplier 35, and the amount of
light emitted is interpreted and is displayed on display
36. The rate of emission of light depends on the energy
of the ultraviolet light source. High energy levels will
cause a high emission rate i.e. a sharp peak of emitted
light, but it is preferred that lower energy levels be used
such that the emitted light is a broader band. This will
lead to more accurate recording of the amount of light by
the photomultiplier, especially if emission of light com-
mences prior to completion of the re-setting of the pho-
tomultiplier to its zero or null point, as discussed herein.
[0048] Some examples of the source of the solution
containing or suspected of containing the target analyte
that is subjected to the method of the present invention
are blood or blood products, saliva, or any other body
fluids. Other solutions could be tested.

[0049] Utilizing calcium-sensitive luminescent materi-
al as the signal generating label in binding assays re-
quires that the solutions that will be contacting the calci-
um-sensitive luminescent conjugate have to be calcium-
free before the moment of generating the light emission.
Calcium in the solution will react with the calcium-sensi-
tive luminescent conjugate. In particular, the solution
should contain less than 20 nanomolar of calcium. Fur-
thermore, when the goal is to determine the presence of
an analyte in whole blood, the sample of blood normally
must be pretreated to remove cellular components and
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hemoglobin, which can interfere with the specific signal
of the binding assay. Filters impregnated in calcium-
chelating agents would achieve both functions of remov-
ing the cellular components as well as calcium from the
solutions that contain the target analyte.

[0050] The method of the invention disclosed herein
utilizes any calcium-sensitive luminescent material for
the signal generation in binding assays including, but not
limited to, aequorin, mitrocomin, clytin, obelin, mnemi-
opsin, berovin, halistaurin and phialidin. In case of utiliz-
ing a calcium-sensitive luminescent photoprotein, other
than aequorin, the optimal wavelength, other than 469
nm that is the optimal wavelength for detecting the aequ-
orin signal, of the photomultiplier has to be adapted ac-
cordingly. For example, the wavelength may be 400-600
nm.

[0051] Photolysis of the calcium caging compounds
may be achieved by many light sources generating light
within a wavelength from 250-400 nm. Such light sources
are referred to herein as ultraviolet light sources. One
such source is a laser source, which is a convenient
source to accurately deliver light for less than 1 millisec-
ond at a wavelength of 300-350 nm. Upon the release of
calcium from the caging compound when light-triggered
and upon binding of three moles of calciumions per mole
of aequorin, the light emission is initiated with a flash of
blue light that persists for approximately ten seconds.
The generated light could then be measured with a suit-
able photomultiplier both as peak light or total photon
counting.

[0052] The method of the present invention preferably
utilizes a time-resolved mechanism, particularly time-re-
solved chemiluminescence. In this method, there is a
short period of time between the flash emitted by the
ultraviolet light source and the emission of light by the
calcium-sensitive luminescent material. The calcium-
sensitive luminescent material is selected to obtain such
a period of time. The photomultiplier records the stray
light after the flash from the ultraviolet source followed
by a period of zero or substantially zero light, which is
then followed by the emission of light. During the period
of zero light, the reading on the photomultiplier can be
re-set to its zero or null point, thereby permitting a more
accurate reading of the emission of light. The period be-
tween the pulse of light and the emission of light is short,
but such time is sufficient to reset the photomultiplier to
a zero baseline.

[0053] The ultraviolet light source should be generally
shielded from the capture strip, with the light being fo-
cussed on the transverse stripe, e.g. using coated quartz
lenses. As discussed herein, the intensity of the light
source may be varied, but one embodiment is at least
150 mJ.

[0054] Native calcium-sensitive luminescent photo-
proteins are particularly useful as a label in the method
of the present invention of carrying out binding assays.
Other modified recombinant DNA-driven forms of these
photoproteins with enhanced luminescence, due to ei-
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ther the ability of regeneration or a higher affinity for cal-
cium, are also compatible with the method of the inven-
tion.

[0055] Although encasing compounds such as in light
sensitive liposomes have been extensively researched,
the recent introduction of cation-specific caging com-
pounds is particularly useful in carrying out the method
of the invention. The recently introduced two classes of
calcium-caging compounds which are derivatives of
chelating agents are particularly useful as they are more
stable and the mechanism(s) of their triggering is well
defined. In particular, the breakdown derivatives of DM-
nitrophen derivative of EDTA (ethylenedinitrilo tetraace-
tic acid, disodium salt) and nitrophenyl-EGTA (ethyl-
enebis(oxyethylenenitrilo) tetraacetic acid) have a very
low affinity for calcium once light-triggered. Also, the
wavelength of fluoroescence of the cleaved compounds
is much different than that of the calcium-sensitive lumi-
nescent photoproteins and lasts for a very brief period of
time. These photosensitive calcium-caging compounds
are commercially available.

[0056] The detector materials on the transverse stripe
may be located and immobilized on glass beads, which
provides a high surface area of detector material.
[0057] Combining aequorin, which can be detected at
the attomol level, together with exploiting the high affinity
of biotin/streptavidin reaction offers a very high sensitivity
of the method of the invention to measure analytes at a
subnanogram level of detection. Furthermore, modified
forms of streptavidin are also compatible with the method
of the invention and both streptavidin and its derivatives
could be easily immobilized onto the lateral transverse
stripe of the capture matrix strip.

[0058] Accordingtothe method of the invention for car-
rying out a binding assay, separation of the bound from
free luminescent label is effected by applying a magnetic
field. It will be recognized that the force on suspended
magnetic particle subjected to a magnetic field urges the
particle to move to stronger field regions, typically to-
wards the pole of a magnet, and that the strength of the
force depends both on the field gradient and magnetism
induced in the particle by the field. Thus, for rapid sepa-
ration, a strong separator and a highly magnetizable par-
ticle appear preferable. Furthermore, the electromagnet
is capable of producing several field gradients in pre-
determined optimized directions.

[0059] Microscopic magnetic particles ranging from
0.7-1.5 microns are compatible with the method of the
invention and may be used as they provide a large sur-
face area for coating with proteins, for example, those
disclosed in U.S. Patents No.s 3,970,518; 4,018,886;
4,230,685; 4,267,234; 4,452,773; 4,554,088; and
4,659,678. However, smaller size paramagnetic particles
of the size 0.03 to 10, especially 0.5-1.0 micrometers, as
described in the US Patent No. 5,736,349 are more suit-
able as large size particles of magnetic material tend to
adhere to one another after removal of the magneticfield,
due to residual magnetism. Suitable magnetic materials
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include ferromagnetic, ferrimagnetic and superparamag-
netic materials. Other suitable magnetic materials in-
clude oxides, such as, for example, ferrites, perovskites,
chromites and magnetoplumbites. Nickel particles may
also be used.

[0060] The magnetic separation apparatus/method
used for separating of target analyte-bearing magnetic
particles from test media will depend on the nature and
size of the magnetic particle. The micron-size magnetic
particles suitable in the invention are readily removed
from solution by means of commercially available mag-
netic separation devices. These devices employ a single
relatively inexpensive permanent magnet located exter-
nal to a container holding the test medium. Examples of
such magnetic separators are the MAIA Magnetic Sep-
arator manufactured by Serono Diagnostics, Norwell,
Mass., the DYNAL MPC-1 manufactured by DYNAL, Inc.,
Great Neck, N.Y. and the BioMag Separator, manufac-
tured by Advanced Magnetics, Inc., Cambridge, Mass.
The preferred magnetic separator for the present inven-
tion would have several aligned field gradients. In partic-
ular, multiple magnets could be used to effect stirring of
the paramagnetic particles, and then to successively
move the particles out of the vessel onto and along the
capture strip. The magnets could be operated independ-
ently and/or in a coordinated sequence so as to effect
stirring and then the movement of the particles along a
pre-determined path e.g. to the capture strip and then to
the transverse stripe. An example of the use of magnets
in the stirring of magnetic particles is disclosed in US
Patent No. 5,835,329.

[0061] In developing a bioassay, there are many con-
siderations for the assay to attain value in the clinical
laboratory. One consideration is the signal response to
changes in the concentration of analyte. A second con-
sideration is the ease with which the protocol for the as-
say may be carried out. A third consideration is the var-
iation in interference from sample to sample. Also, ease
of preparation and purification of the reagents, availability
of equipment, ease of automation and interaction with
material of interest are some of the additional consider-
ations in developing a useful assay.

[0062] The method of the invention for carrying out a
binding assay offers improvement in such consideration.
The invention offers the high sensitivity of luminescence,
the availability, sensitivity and high quantum yield of cal-
cium-sensitive luminescent material, particularly aequo-
rin, the physical characteristic of calcium-sensitive lumi-
nescent material to response to changes in calcium with-
out having to manually inject calcium, the availability of
commercial luminometers with photomultipliers that
could detect the generated photons without the interfer-
ence of the magnetic field, and the development of solid
chromatographic capturing matrices that offer the con-
venience of point of care testing. Most important, the
large difference in the wave length of exciting the caged
calcium (240-400 nm) and the wavelength of measuring
the generated photons (450-500 nm) facilitates detection
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of emitted light without interference from the incident light
from the ultraviolet light source or due to fluorescence of
the medium. Thus, a time-resolved chemiluminescence
is used, as described herein.

[0063] The present invention of carrying receptor-lig-
and binding reaction utilizing a calcium-sensitive chemi-
luminescent label has been described herein with refer-
ence to the paramagnetic particle having the biotinylated
first binding partner immobilized onto its surface, the
chemiluminescent material conjugated to the second
binding partner, and with the calcium caging compound
being associated with the streptavidin to carry out a full
sandwich immunoassay for detecting and quantifying an
antigen as the preferred embodiment of the method in-
vention. However, it is to be understood that the method
of the invention is as equally beneficial in detecting an
antibody as well as a nucleic acid as the target analyte
of a receptor-ligand binding reaction. Also, it is to be un-
derstood that the method of the invention could be carried
out with the first binding partner conjugated to a calcium-
sensitive luminescent material and immobilized onto par-
amagnetic particles and the second binding partner im-
mobilized in the transverse stripe of the capture strip to-
gether with the calcium caging compound.

[0064] The present invention is illustrated by the fol-
lowing examples.

EXAMPLE |

[0065] 5 pg of aequorin in 10 pl was added to a 200
wl solution of buffered 1-(4,5 dimethoxy-2-nitrophenyl)-
1,2 diaminoethane-N, N, N’, N'-tetraacetic acid (DM-NP)
containing calcium chloride. The solution contained 80
mM of 4-morpholine propane sulphonic acid (MOPS)
buffer and 20 mM of KCI, with the pH of the solution
adjusted to 7.2. The DM-NP was loaded with calcium up
to 75% i.e. 2mM DM_NP + 1.5 mM CaCl,.

[0066] Photoemission from the solution was monitored
for 30 seconds at a wavelength of 470 nm. The results
obtained shown in Fig. 4, shown minimal emission. The
solution was then photolysed using an ultraviolet light of
a wavelength of 347 nm. The pulse of light was 100 mJ.
[0067] The results obtained are shown in Fig. 5, and
the results of Fig.s 4 and 5 are combined in Fig. 6.
[0068] The results show that the pulse of ultraviolet
light caused release of sufficient calcium to trigger pho-
toemission from aequorin. Prior to the pulse of ultraviolet
light (Fig. 4), the caged calcium did not trigger emission
from aequorin. Emission of light was complete within 30
seconds.

EXAMPLE 1l

[0069] The procedure of Example | was repeated using
solutions of 5 ng of aequorin. In separate experiments,
1 mM of CaCl, and 500 uM of CaCl, were added. The
total photon count after the pulse of ultraviolet light was
monitored at 470 nm for 30 seconds.
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[0070] The results are shown in Fig.s 7 and 8, respec-
tively. Although the peak heights are different, the total
amount of photons emitted is the same. Thus, the total
amount of photons can be used to monitor the reaction.
Under more controlled conditions i.e. not the manual ad-
dition of these examples, peak intensity could also be
used.

Claims

1. A method for conducting a binding assay to detect
the presence of an analyte in a solution, comprising
the steps of:

(a) contacting a first binding partner with said
solution, said first binding partner being conju-
gated to a calcium-sensitive chemiluminescent
material;

(b) after a period of time, mobilizing the first bind-
ing partner in a predetermined direction along
one side of an elongated matrix of a capture strip
so as to contact the first binding partner with a
stripe transversely located on said capture strip,
said transverse stripe having immobilized sec-
ond binding partner and containing a calcium-
caging compound,

(c) allowing a period of time sufficient for the first
binding partner to contact said second binding
partner immobilized onto said transverse stripe,
(d) exposing said transverse stripe of said cap-
ture strip to a pulse of ultraviolet light to effect
the release of calcium from the caged calcium
compound; and

(e) measuring luminescence emitted by the cal-
cium-sensitive luminescent material.

2. The method of Claim 1 for conducting a binding as-
say to detect the presence of an analyte in a solution,
comprising the steps of:

(a) contacting said solution with a first binding
partner of a binding reaction, said first binding
partner being immobilized on a solid surface,
said solid surface being paramagnetic particles
and said first binding partner being conjugated
to calcium-sensitive luminescent material;

(b) after a period of time, mobilizing the para-
magnetic particles in a predetermined direction
along one side of an elongated matrix of a cap-
ture strip so as to contact the particles with a
stripe of a second binding partner transversely
located on said capture strip, said capture strip
having the second binding partner immobilized
onto said transverse stripe, said transverse
stripe additionally containing a calcium-caging
compound,

(c) allowing a period of time sufficient for the
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paramagnetic particles to contact said second
binding partner immobilized onto said trans-
verse stripe,

(d) exposing said transverse stripe of said cap-
ture strip to a pulse of ultraviolet light to effect
the release of calcium from the calcium caging
compound; and

(e) measuring luminescence emitted by the cal-
cium-sensitive luminescent material.

The method of Claim 2 in which the method is an
immunoassay for detecting and quantifying an anti-
gen, an immunoassay for detecting and quantifying
an antibody, or a nucleic acid hybridization assay for
detection and quantifying a particular sequence of
nucleic acid.

The method of any one of Claims 1-3 in which the
solution is pretreated prior to contacting the calcium
sensitive luminescent material in step (a).

The method of Claim 4 in which the solution is filtered
to remove calcium, the filter containing an agent for
removal of calcium.

The method of any one of Claims 1-5 in which the
solution is whole blood, said whole blood being pre-
treated by filtering prior to being contacted with the
calcium sensitive luminescent material.

The method of any one of Claims 1-6 in which the
calcium-sensitive luminescent material is aequorin,
Obeln, Mnemiopsin, Berovin, Pholasin, Luciferases
or photoproteins isolated from Pelagia, Cypridina
and ostracods.

The method of any one of Claims 1-7 in which the
ultraviolet light is in the form of a pulse of light in the
range of 250-400 nm, and the luminescence is meas-
ured by a photomultiplier.

The method of Claim 8 in which the calcium-sensitive
luminescent material is aequorin and in which the
photomultiplier detects light of 400-600 nm and is
protected from the magnetic field.

The method of any one of Claims 1-9 in which the
elongated capture strip is formed of nitrocellulose,
polyacrylamide or any other natural or synthetic pol-
ymer.

The method of Claim 10 in which the elongated cap-
ture strip has a transverse stripe with immobilized
second binding partner and impregnated with a cal-
cium caging compound.

The method of any one of Claims 1-11 in which the
calcium caging compound is loaded with calcium in
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excess of the stoichiometric amount for said calcium-
sensitive luminescent material.

The method of any one of Claims 1-12 in which the
calcium-caging compound is selected from the
group consisting of cis-1-(2-bis(carboxymethyl)ami-
no-5-(1-hydroxy-1-(2-nitro-4,5-methylenedioxyphe-
nyl) methyl) phenoxy)- 2-(2- bis (carboxymethyl) ami-
no-5-methylphenoxy)cyclopentane,  1-[2-Amino-
5-(1-hydroxy- 1-[2-nitro-4,5-methylenedioxyphenyl]
methyl) phenoxy]- 2-) 2’- amino- 5’methylphenoxy)
ethane-N,N,N’,N’-tetraacetic acid, 1-(4,5 dimeth-
oxy-2-nitrophenyl)-1,2 diaminoethane-N, N, N’, N'-
tetraacetic acid and nitrophenyl-ethylenebis(oxyeth-
ylenenitrilo) tetraacetic acid.

The method of any one of Claims 1-13 which is an
immunoassay for detecting and quantifying an anti-
gen.

The method of any one of Claims 1-13 which is an
immunoassay for detecting and quantifying an anti-
body.

The method of any one of Claims 1-13 in which the
binding assay is nucleic acid hybridization assay for
detection and quantifying a particular sequence of
nucleic acid.

The method of any one of Claims 1-16 in which the
calcium-sensitive luminescent material is aequorin.

The method of any one of Claims 1-17 in which the
ultraviolet light source emits a pulse of light in the
range of 250-400 nm.

The method of any one of Claims 1-18 in which the
luminescence is measured by a photomultiplier.

The method of any one of Claims 1-19 in which the
calcium-sensitive luminescent material is aequorin
and photomultiplier detects light of 400-600 nm and
is protected from the magnetic field.

A method for conducting a binding assay to detect
the presence of an analyte in a solution, comprising
the steps of:

(a) immobilizing a first binding partner of a bind-
ing reaction onto a solid surface, said solid sur-
face being paramagnetic particles, said first
binding partner being biotinylated;

(b) contacting said first binding partner with said
solution;

(c) contacting the solution with a second binding
partner, said second binding partner being con-
jugated to a calcium-sensitive luminescent ma-
terial;
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(d) after a period of time, mobilizing the para-
magnetic particles in a predetermined direction
along one side of an elongated matrix of a cap-
ture strip so as to contact the particles with a
stripe transversely located on said capture strip,
said capture strip having streptavidin immobi-
lized onto said transverse stripe, said transverse
stripe additionally contain a calcium-caging
compound,

(e) allowing a period of time sufficient for the
paramagnetic particles to contact said strepta-
vidin immobilized onto said transverse stripe,
(f) exposing said transverse stripe of said cap-
ture strip to a pulse of ultraviolet light to effect
the release of calcium from the calcium caging
compound; and

(g) measuring luminescence emitted by the cal-
cium-sensitive luminescent material.

22. The method of Claim 21 in which steps (b) and (c)

are carried out simultaneously.

23. A method for conducting a binding assay to detect

the presence of an analyte in a solution, comprising
the steps of:

(a) contacting a first binding partner with said
solution, said first binding partner being bioti-
nylated;

(b) after a period of time, contacting the solution
with a second binding partner, said second bind-
ing partner being conjugated to a calcium-sen-
sitive luminescent material;

(c) after a further period of time, mobilizing the
binding partners in a predetermined direction
along one side of an elongated matrix of a cap-
ture strip so as to contact the binding partners
with a stripe transversely located on said capture
strip, said capture strip having streptavidin im-
mobilized onto said transverse stripe, said trans-
verse stripe additionally contain a calcium-cag-
ing compound,

(d) allowing a period of time sufficient for the
binding partners to contact said streptavidin im-
mobilized onto said transverse stripe,

(e) exposing said transverse stripe of said cap-
ture strip to a pulse of ultraviolet light to effect
the release of calcium from the calcium caging
compound; and

(f) measuring luminescence emitted by the cal-
cium-sensitive luminescent material.

24. The method of Claim 23 in which steps (a) and (b)

are carried out simultaneously.

25. The method of any one of Claims 21-24 in which the

elongated capturing strip has a transverse section
thereof impregnated with streptavidin and a calcium-



26.

27.

28.

29.

30.

31.

32.

33.

34.

19
caging compound.

The method of any one of Claims 1-25 in which the
pulse of ultraviolet light and the detection of chemi-
luminescence are conducted in a time-resolved
manner.

The method of any one of Claims 1-26 in which the
solution contain less than 20 nanomolar of calcium
before the pulse of ultraviolet light.

An elongated capture strip for binding assays, said
strip having a transverse section thereof impregnat-
ed with streptavidin and a calcium caging compound.

The elongated capture strip of Claim 28 in which the
capture strip is formed from nitrocellulose, polyacr-
ylamide, polyamide or any other synthetic or natu-
rally occurring polymer.

The elongated capture strip of Claim 28 or Claim 29
in which the capture strip is in a housing.

The elongated capture strip of Claim 30 in which the
capture strip is housed within a support as a single
use testing cartridge.

The elongated capture strip of any one of Claims
28-31inwhich calcium-caging compound is selected
from the group consisting of cis-1-(2-bis(carboxyme-
thyl)amino-5-(1-hydroxy- 1-(2- nitro-4,5-methylene-
dioxyphenyl)methyl) phenoxy)-2-(2-bis(carboxyme-
thyl)amino-5-methylphenoxy)cyclopentane,  1-[2-
Amino-5-(1-hydroxy-1-[2-nitro-4,5-methylenedioxy-
phenyllmethyl) phenoxy]-2-) 2’-amino-5'methylphe-
noxy)ethane-N,N,N’,N’-tetraacetic acid, 1-(4,5
dimethoxy-2-nitrophenyl)-1,2 diaminoethane-N, N,
N’, N’-tetraacetic acid and nitrophenyl-ethylenebis
(oxyethylenenitrilo) tetraacetic acid.

A plastic cartridge for conducting a binding assay to
detect the presence of an analyte in a solution, com-
prising:

a housing with a receptacle for receipt of a sam-
ple, areservoir containing biotinylated first bind-
ing partner immobilized onto paramagnetic par-
ticles and a second binding partner conjugated
to calcium-sensitive chemiluminescence mate-
rial, an elongated capture strip within the hous-
ing and in fluid communication with the reservoir,
said capture strip having a transverse section
thereofimpregnated with a calcium-caging com-
pound and streptavidin, said transverse section
being protected with a light barrier.

The plastic cartridge of Claim 33 in which there is a
filter between the receptacle and the reservoir.
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The plastic cartridge of Claim 33 in which there is a
filter containing an agent for removal of calcium.

The plastic cartridge of any one of Claims 33-35 in
which the calcium-sensitive luminescent material is
aequorin, Obeln, Mnemiopsin, Berovin, Pholasin,
Luciferases or photoproteins isolated from Pelagia,
Cypridina and ostracods.

Apparatus for carrying out a binding assay compris-
ing a housing enclosing (a) a receptacle to receive
the plastic cartridge of any one of Claims 33-36; (b)
a means for removing the light protective layer over
the transverse stripe; (c) an electromagnetto provide
a magnetic field; (e) an ultraviolet light source to
project light on a pre-selected portion of the capture
strip, and (f) a photomultiplier disposed to receive
light emitted by the pre-selected portion of the cap-
ture strip.

The apparatus of Claim 37 in which the electromag-
net projects multiple magnetic fields along the plastic
cartridge.

The apparatus of Claim 37 or Claim 38 in which the
ultraviolet light source provides light in the range of
250-400 nm.

The apparatus of any one of Claims 37-39 in which
the photomultiplier detects light in the range of
400-600 nm.

Patentanspriiche

1.

Verfahren zum Durchfiihren eines Bindungstests,
um das Vorliegen eines Analyten in einer Lésung zu
detektieren, wobei das Verfahren die folgenden Stu-
fen umfalt:

(a) Inkontaktbringen eines ersten Bindungspart-
ners mit der L6sung, wobei der erste Bindungs-
partner an ein Calcium-sensitives chemilumi-
neszentes Material konjugiert ist,

(b) nach einer Zeitdauer Mobilisieren des ersten
Bindungspartners in einer vorbestimmten Rich-
tung entlang einer Seite einer langlichen Matrix
eines Einfangstreifens, um den ersten Bin-
dungspartner mit einem in Querrichtung auf
dem Einfangstreifen angeordneten Streifen in
Kontakt zu bringen, wobei der Querstreifen ei-
nen immobilisierten zweiten Bindungspartner
aufweist und eine Calcium einschlieRende Ver-
bindung enthalt,

(c) Zulassen einer Zeitdauer, die ausreichend
ist, damit der erste Bindungspartner mit dem
zweiten Bindungspartner, der auf dem Quer-
streifen immobilisiert ist, in Kontakt treten kann,
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(d) Aussetzen des Querstreifens des Einfang-
streifens an einen Puls von ultraviolettem Licht,
um die Freisetzung von Calcium aus der einge-
schlossenen Calciumverbindung zu bewirken,
und

(e) Messen der von dem Calcium-sensitiven lu-
mineszenten Material emittierten Lumineszenz.

Verfahren nach Anspruch 1 zum Durchfiihren eines
Bindungstests, um das Vorliegen eines Analyten in
einer Losung zu detektieren, wobei das Verfahren
die folgenden Stufen umfafit:

(a) Inkontaktbringen der Lésung mit einem er-
sten Bindungspartner einer Bindungsreaktion,
wobei der erste Bindungspartner auf einer fe-
sten Oberflache immobilisiert ist, wobei die feste
Oberflache aus paramagnetischen Teilchen be-
steht, und der erste Bindungspartner an Calci-
um-sensitives lumineszentes Material konju-
giert ist,

(b) nach einer Zeitdauer Mobilisieren der para-
magnetischen Teilchen in einer vorbestimmten
Richtung entlang einer Seite einer langlichen
Matrix eines Einfangstreifens, um die Teilchen
mit einem Streifen eines zweiten Bindungspart-
ners, der in Querrichtung auf dem Einfangstrei-
fen angeordnet ist, in Kontakt zu bringen, wobei
der Einfangstreifen den zweiten Bindungspart-
ner auf dem Querstreifen immobilisiert aufweist,
wobei der Querstreifen zusatzlich eine Calcium
einschlielRende Verbindung enthalt,

(c) Zulassen einer Zeitdauer, die ausreichend
ist, damit die paramagnetischen Teilchen mit
dem zweiten Bindungspartner, der auf dem
Querstreifen immobilisiert ist, in Kontakt treten,
(d) Aussetzen des Querstreifens des Einfang-
streifens an einen Puls von ultraviolettem Licht,
um die Freisetzung von Calcium aus der Calci-
um einschlielenden Verbindung zu bewirken,
und

(e) Messen der von dem Calcium-sensitiven lu-
mineszenten Material emittierten Lumineszenz.

Verfahren nach Anspruch 2, wobei das Verfahren
ein Immuntest zum Detektieren und Quantifizieren
eines Antigens, ein Immuntest zum Detektieren und
Quantifizieren eines Antikdrpers oder ein Nuklein-
saure-Hybridisierungstest zum Detektieren und
Quantifizieren einer bestimmten Nukleinsdurese-
quenz ist.

Verfahren nach einem der Anspriiche 1 bis 3, wobei
die Lésung vor dem Inkontaktbringen mit dem Cal-
cium-sensitiven lumineszenten Material in Stufe (a)
vorbehandelt wird.

Verfahren nach Anspruch 4, wobei die Lésungfiltriert
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wird, um Calcium zu entfemen, und der Filter ein
Mittel zum Entfernen von Calcium enthalt.

Verfahren nach einem der Anspriiche 1 bis 5, wobei
die Lésung Vollblut ist, wobei das Vollblut vor dem
Inkontaktbringen mit dem Calcium-sensitiven lumi-
neszenten Material durch Filtrieren vorbehandelt
wird.

Verfahren nach einem der Anspriiche 1 bis 6, wobei
das Calcium-sensitive lumineszente Material
Aequorin, Obeln, Mnemiopsin, Berovin, Pholasin,
Luciferasen oder Photoproteine, isoliert aus Pelagia,
Cypridina und Ostracoda, ist.

Verfahren nach einem der Anspriiche 1 bis 7, wobei
das ultraviolette Licht die Form eines Pulses von
Licht im Bereich von 250-400 nm hat und die Lumi-
neszenz durch einen Photomultiplier gemessen
wird.

Verfahren nach Anspruch 8, wobei das Calcium-
sensitive lumineszente Material Aequorin ist und der
Photomultiplier Licht von 400-600 nm detektiert und
von dem magnetischen Feld abgeschirmt ist.

Verfahren nach einem der Anspriiche 1 bis 9, wobei
der langliche Einfangstreifen aus Nitrozellulose, Po-
lyacrylamid oder irgendeinem anderen natirlichen
oder synthetischen Polymer gebildet ist.

Verfahren nach Anspruch 10, wobei der langliche
Einfangstreifen einen Querstreifen mit einem immo-
bilisierten zweiten Bindungspartner aufweist und mit
einer Calcium einschlieBenden Verbindung impra-
gniert ist.

Verfahren nach einemder Anspriiche 1 bis 11, wobei
die Calcium einschlieBende Verbindung mit einem
UberschuR an Calcium gegeniiber der stéchiometri-
schen Menge fiir das Calcium-sensitive lumineszen-
te Material beladen ist.

Verfahren nach einemder Anspriiche 1 bis 12, wobei
die Calcium einschlieBende Verbindung aus der
Gruppe ausgewahlt ist, bestehend aus cis-1-(2-
bis-(Carboxymethyl)-amino- 5-(1- hydroxy- 1-(2- ni-
tro- 4,5- methylendioxyphenyl)-methyl)-phenoxy)-
2-(2- bis-(carboxymethyl)-amino- 5- methylphen-
oxy)-cyclopentan, 1-[2-Amino-5-(1-hydroxy-1-[2-ni-
tro- 4,5- methylendioxyphenyl]-methyl)-phenoxy]-
2-(2’-amino-5-methylphenoxy)-ethan-N,N,N’,N’-te-
traessigsdure,  1-(4,5-Dimethoxy-2-nitrophenyl)-
1,2-diaminoethan-N,N,N’,N’-tetraessigsaure  und
Nitrophenylethylenbis-(oxyethylennitrilo)-tetraes-
sigsaure.

Verfahren nach einem der Anspriiche 1 bis 13, wel-
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ches ein Immuntest zum Detektieren und Quantifi-
zieren eines Antigens ist.

Verfahren nach einem der Anspriiche 1 bis 13, wel-
ches ein Immuntest zum Detektieren und Quantifi-
zieren eines Antikorpers ist.

Verfahren nach einem der Anspriiche 1 bis 13, wobei
der Bindungstest ein Nukleinsaure-Hybridisierungs-
test zum Detektieren und Quantifizieren einer be-
stimmten Nukleinsduresequenz ist.

Verfahren nach einemder Anspriiche 1 bis 16, wobei
das Calcium-sensitive lumineszente Material
Aequorin ist.

Verfahren nach einemder Anspriiche 1 bis 17, wobei
die Ultraviolettlichtquelle einen Lichtpuls im Bereich
von 250-400 nm emittiert.

Verfahren nach einem der Anspriiche 1 bis 18, wobei
die Lumineszenz durch einen Photomultiplier ge-
messen wird.

Verfahren nach einemder Anspriiche 1 bis 19, wobei
das Calcium-sensitive lumineszente Material
Aequorin ist und der Photomultiplier Licht mit
400-600 nm detektiert und von dem magnetischen
Feld abgeschirmt ist.

Verfahren zum Durchfiihren eines Bindungstests
zum Detektieren des Vorliegens eines Analyten in
einer Losung, welches die folgenden Stufen umfaft:

(a) Immobilisieren eines ersten Bindungspart-
ners einer Bindungsreaktion auf einer festen
Oberflache, wobei die feste Oberflache aus pa-
ramagnetischen Teilchen besteht, wobei der er-
ste Bindungspartner biotinyliert ist,

(b) Inkontaktbringen des ersten Bindungspart-
ners mit der Lésung,

(c) Inkontaktbringen der Lésung mit einem zwei-
ten Bindungspartner, wobei der zweite Bin-
dungspartner an ein Calcium-sensitives lumi-
neszentes Material konjugiert ist,

(d) nach einer Zeitdauer Mobilisieren der para-
magnetischen Teilchen in einer vorbestimmten
Richtung entlang einer Seite einer langlichen
Matrix eines Einfangstreifens, um die Teilchen
mit einem in Querrichtung auf dem Einfangstrei-
fen angeordneten Streifen in Kontakt zu brin-
gen, wobei auf dem Einfangstreifen Streptavidin
aufdem Querstreifen immobilisiertist, wobei der
Querstreifen zusatzlich eine Calcium einschlie-
Rende Verbindung enthalt,

(e) Zulassen einer Zeitdauer, die ausreichend
ist, damit die paramagnetischen Teilchen mit
dem auf dem Querstreifen immobilisierten
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Streptavidin in Kontakt treten kénnen,

(f) Aussetzen des Querstreifens des Einfang-
streifens an einen Puls von ultraviolettem Licht,
um die Freisetzung von Calcium aus der Calci-
um einschlielfenden Verbindung zu bewirken,
und

(g9) Messen der von dem Calcium-sensitiven lu-
mineszenten Material emittierten Lumineszenz.

Verfahren nach Anspruch 21, wobei die Stufen (b)
und (c) gleichzeitig ausgefiihrt werden.

Verfahren zum Durchfiihren eines Bindungstests,
um das Vorliegen eines Analyten in einer Lésung zu
detektieren, welches die folgenden Stufen umfafit:

(a) Inkontaktbringen eines ersten Bindungspart-
ners mit der Losung, wobei der erste Bindungs-
partner biotinyliert ist,

(b) nach einer Zeitdauer Inkontaktbringen der
Lésung miteinem zweiten Bindungspartner, wo-
bei der zweite Bindungspartner an ein Calcium-
sensitives lumineszentes Material konjugiert ist,
(c) nach einer weiteren Zeitdauer Mobilisieren
der Bindungspartner in einer vorbestimmten
Richtung entlang einer Seite einer langlichen
Matrix eines Einfangstreifens, um die Bindungs-
partner mit einem in Querrichtung auf dem Ein-
fangstreifen angeordneten Streifen in Kontakt
zu bringen, wobei in dem Einfangstreifen Strep-
tavidin auf dem Querstreifen immobilisiert ist,
wobei der Querstreifen zusatzlich eine Calcium
einschlieRende Verbindung enthalt,

(d) Zulassen einer Zeitdauer, die ausreichend
ist, damit die Bindungspartner mit dem auf dem
Querstreifen immobilisierten Streptavidin in
Kontakt treten konnen,

(e) Aussetzen des Querstreifens des Einfang-
streifens an einen Puls von ultraviolettem Licht,
um die Freisetzung von Calcium aus der Calci-
um einschliefenden Verbindung zu bewirken,
und

(f) Messen der von dem Calcium-sensitiven lu-
mineszenten Material emittierten Lumineszenz.

Verfahren nach Anspruch 23, wobei die Stufen (a)
und (b) gleichzeitig ausgefiihrt werden.

Verfahren nach einem der Anspriiche 21 bis 24, wo-
bei der langliche Einfangstreifen einen quer verlau-
fenden Abschnitt aufweist, der mit Streptavidin und
einer Calcium einschlieBenden Verbindung impra-
gniert ist.

Verfahren nach einemder Ansprliche 1 bis 25, wobei
der Puls von ultraviolettem Licht und die Detektion
der Chemilumineszenz in zeitaufgeldster Weise
ausgeflihrt werden.
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Verfahren nach einemder Anspriiche 1 bis 26, wobei
die Lé6sung vor dem Puls von ultraviolettem Licht we-
niger als etwa 20 Nanomolar an Calcium enthalt.

Langlicher Einfangstreifen fiir Bindungstests, wobei
der Streifen einen quer verlaufenden Abschnitt auf-
weist, der mit Streptavidin und einer Calcium ein-
schlieRenden Verbindung impréagniert ist.

Langlicher Einfangstreifen nach Anspruch 28, wobei
der Einfangstreifen aus Nitrozellulose, Polyacryl-
amid, Polyamid oder irgendeinem anderen synthe-
tischen oder natirlich vorkommenden Polymer ge-
bildet ist.

Langlicher Einfangstreifen nach Anspruch 28 oder
Anspruch 29, wobei der Einfangstreifen sich in ei-
nem Gehause befindet.

Langlicher Einfangstreifen nach Anspruch 30, wobei
der Einfangstreifen in einem Trager als eine Test-
kartusche zur einmaligen Verwendung aufgenom-
men ist.

Langlicher Einfangstreifen nach einem der Anspri-
che 28 bis 31, wobei die Calcium einschlieRende
Verbindung aus der Gruppe ausgewahlt ist, beste-
hend aus cis-1-(2-bis-(Carboxymethyl)-amino-5-(1-
hydroxy- 1-(2- nitro- 4,5- methylendioxyphenyl)-me-
thyl)-phenoxy)- 2-(2- bis-(carboxymethyl)-amino- 5-
methylphenoxy)-cyclopentan, 1-[2-(Amino-5-(1-hy-
droxy- 1-[2- nitro- 4,5- methylendioxyphenyl]-me-
thyl)-phenoxyl- 2-) 2’- amino- 5- methylphen-
oxy)-ethan-N,N,N’,N’-tetraessigsaure, 1-(4,5-Dime-
thoxy- 2-nitrophenyl)- 1,2-diaminoethan-N,N, N’, N’-
tetraessigsaure und Nitrophenylethylen-bis-(oxye-
thylennitrilo)-tetraessigsaure.

Kunststoffkartusche zum Durchfiihren eines Bin-
dungstests, um das Vorliegen eines Analyten in ei-
ner Losung zu detektieren, welche folgendes um-
fafdt:

ein Gehause mit einer Aufnahme zum Aufneh-
men einer Probe, ein Reservoir, welches einen
biotinylierten ersten Bindungspartner, der auf
paramagnetischen Teilchen immobilisiert ist,
und einen zweiten Bindungspartner, der an ein
Calcium-sensitives Chemilumineszenzmaterial
konjugiert ist, enthalt, einen langlichen Einfang-
streifen innerhalb des Gehauses und in Fluid-
verbindung mit dem Reservoir, wobei der Ein-
fangstreifen einen quer verlaufenden Abschnitt
aufweist, der mit einer Calcium einschlieRenden
Verbindung und Streptavidin impragniertist, wo-
bei der quer verlaufende Abschnitt durch eine
Lichtbarriere geschitzt ist.
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Kunststoffbehalter nach Anspruch 33, wobei sich ein
Filter zwischen der Aufnahme und dem Reservoir
befindet.

Kunststoffkartusche nach Anspruch 33, wobei ein
Filter vorgesehen ist, welcher ein Mittel zum Entfer-
nen von Calcium enthalt.

Kunststoffkartusche nach einem der Anspriiche 33
bis 35, wobei das Calcium-sensitive lumineszente
Material Aequorin, Obeln, Mnemiopsin, Berovin,
Pholasin, Luciferasen oder Photoproteine, isoliert
aus Pelagia, Cypridina und Ostracoda, ist.

Vorrichtung zum Durchfiihren eines Bindungstests,
umfassend ein Gehause, in welchem folgendes auf-
genommen ist: (a) eine Aufnahme, um die Kunst-
stoffkartusche nach einem der Anspriiche 33 bis 36
aufzunehmen, (b) ein Mittel zum Entfernen der Licht-
schutzschicht Gber dem Querstreifen, (c) ein Elek-
tromagnet, um ein magnetisches Feld bereitzustel-
len, (e) eine Ultraviolettlichtquelle, um Licht auf einen
zuvor ausgewahlten Abschnitt des Einfangstreifens
zu projizieren, und (f) ein Photomultiplier, der so an-
geordnet ist, dafl er von dem zuvor ausgewahlten
Abschnitt des Einfangstreifens emittiertes Licht auf-
nimmt.

Vorrichtung nach Anspruch 37, wobei der Elektro-
magnet mehrere magnetische Felder entlang der
Kunststoffkartusche erzeugt.

Vorrichtung nach Anspruch 37 oder Anspruch 38,
wobei die Ultraviolettlichtquelle Licht im Bereich von
250-400 nm liefert.

Vorrichtung nach einem der Anspriiche 37 bis 39,
wobei der Photomultiplier Licht im Bereich von
400-600 nm detektiert.

Revendications

1.

Méthode pour effectuer une analyse de liaison afin
de détecter la présence d’'un analyte dans une so-
lution, comprenant les étapes consistant a :

(a) mettre en contact un premier partenaire de
liaison avec ladite solution, ledit premier parte-
naire de liaison étant conjugué a une substance
chimioluminescente sensible au calcium ;

(b) aprés une période de temps, mobiliser le pre-
mier partenaire de liaison dans une direction
prédéterminée le long d’une face d’'une matrice
allongée d’'une bandelette de capture de manié-
re a mettre en contact le premier partenaire de
liaison avec une bande située transversalement
sur ladite bandelette de capture, ladite bande
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transversale comprenant un second partenaire
de liaison immobilisé et contenant un composé
emprisonnant le calcium ;

(c) laisser s’écouler une période de temps suf-
fisante pour que le premier partenaire de liaison
entre en contact avec ledit second partenaire de
liaison  immobilisé sur ladite  bande
transversale ;

(d) exposer ladite bande transversale de ladite
bandelette de capture a une impulsion de lumie-
re ultraviolette pour provoquer la libération du
calcium du composé de calcium emprisonné ; et
(e) mesurer la luminescence émise par la subs-
tance luminescente sensible au calcium.

Méthode suivant la revendication 1, pour effectuer
une analyse de liaison afin de détecter la présence
d’un analyte dans une solution, comprenant les éta-
pes consistant a :

(a) mettre en contact ladite solution avec un pre-
mier partenaire de liaison d’'une réaction de
liaison, ledit premier partenaire de liaison étant
immobilisé sur une surface solide, ladite surface
solide consistant en particules paramagnéti-
ques et ledit premier partenaire de liaison étant
conjugué a une substance luminescente sensi-
ble au calcium ;

(b) aprés une période de temps, mobiliser les
particules paramagnétiques dans une direction
prédéterminée le long d’'une face d’'une matrice
allongée d’'une bandelette de capture de manie-
re a mettre en contact les particules avec une
bande d’un second partenaire de liaison située
transversalement sur ladite bandelette de cap-
ture, ladite bandelette de capture comprenant
un second partenaire de liaison immobilisé sur
ladite bande transversale, ladite bande trans-
versale contenant en outre un composé empri-
sonnant le calcium,

(c) laisser s’écouler une période de temps suf-
fisante pour que les particules paramagnétiques
entrent en contact avec ledit second partenaire
de liaison immobilisé sur ladite bande transver-
sale,

(d) exposer ladite bande transversale de ladite
bandelette de capture a une impulsion de lumié-
re ultraviolette pour provoquer la libération du
calcium du composé emprisonnant le calcium ;
et

(e) mesurer la luminescence émise par la subs-
tance luminescente sensible au calcium.

Méthode suivant la revendication 2, ladite méthode
étant une analyse immunologique pour détecter et
quantifier un antigéne, une analyse immunologique
pour détecter et quantifier un anticorps, ou une ana-
lyse d’hybridation d’acide nucléique pour la détec-
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tion et la quantification d’'une séquence particuliére
d’un acide nucléique.

Méthode suivant 'une quelconque des revendica-
tions 1 a 3, dans laquelle la solution est prétraitée
avant la mise en contact de la substance lumines-
cente sensible au calcium dans I'étape (a).

Méthode suivant la revendication 4, dans laquelle la
solution est filtrée pour éliminer le calcium, le filtre
contenant un agent pour I'élimination du calcium.

Méthode suivant I'une quelconque des revendica-
tions 1 a 5, dans laquelle la solution consiste en du
sang entier, ledit sang entier étant prétraité par fil-
tration avant mise en contact avec la substance lu-
minescente sensible au calcium.

Méthode suivant I'une quelconque des revendica-
tions 1 a6, dans laquelle la substance luminescente
sensible au calcium est'aéquorine, 'obéine, lamné-
miopsine, la bérovine, la pholasine, des luciférases
ou des photoprotéines isolées de Pelagia, de Cypri-
dina et d'ostracodes.

Méthode suivant 'une quelconque des revendica-
tions 1 a 7, dans laquelle la lumiére ultraviolette est
sous forme d’une impulsion de lumiére dans la plage
de 250 a 400 nm, et la luminescence est mesurée
par un photomultiplicateur.

Méthode suivant la revendication 8, dans laquelle la
substance luminescente sensible au calcium est
I'aéquorine, et dans laquelle le photomultiplicateur
détecte la lumiere de 400 a 600 nm et est protégé
contre le champ magnétique.

Méthode suivant 'une quelconque des revendica-
tions 1 a 9, dans laquelle la bandelette allongée de
capture est formée de nitrocellulose, de polyacryla-
mide ou de n’'importe quel autre polymere naturel ou
synthétique.

Méthode suivant la revendication 10, dans laquelle
labandelette allongée de capture comporte une ban-
de transversale avec le second partenaire de liaison
immobilisé et est imprégnée avec un composé em-
prisonnant le calcium.

Méthode suivant I'une quelconque des revendica-
tions 1a 11, dans laquelle le composé emprisonnant
le calcium est chargé de calcium en exces de la
quantité stoechiométrique pour ladite substance lu-
minescente sensible au calcium.

Méthode suivant I'une quelconque des revendica-
tions 1a 12, dans laquelle le composé emprisonnant
le calcium est choisi dans le groupe consistant en le



14.

15.

16.

17.

18.

19.

20.

21.

29 EP 1194 781 B1 30

cis- 1-(2- bis (carboxyméthyl) amino- 5-(1- hydroxy-
1-(2-nitro- 4,5- méthylénedioxyphényl) méthyl)-phé-
noxy)-2-(2-bis(carboxyméthyl)amino-5-méthylphé-
noxy)-cyclopentane, l'acide 1-[2-amino-5-(1-hy-
droxy- 1-[2- nitro- 4,5- méthylenedioxyphényl] mé-
thyl)-phénoxyl-2-)2’-amino-5"-méthylphénoxy)étha-
ne-N,N,N’,N’-tétraacétique, lacide 1-(4,5-dimé-
thoxy-2-nitrophényl)-1,2-diaminoéthane-N,N,N’,N’-
tétraacétique et I'acide nitrophényl-éthyléne-
bis-(oxyéthylénenitrilo)tétraacétique.

Méthode suivant 'une quelconque des revendica-
tions 1213, qui est une analyse immunologique pour
la détection et la quantification d’un antigéne.

Méthode suivant 'une quelconque des revendica-
tions 1213, qui est une analyse immunologique pour
la détection et la quantification d’'un anticorps.

Méthode suivant 'une quelconque des revendica-
tions 1 a 13, dans laquelle I'analyse de liaison est
une analyse d’hybridation d’acide nucléique pour la
détection et la quantification d’'une séquence parti-
culiére d’un acide nucléique.

Méthode suivant 'une quelconque des revendica-
tions 1 a 16, dans laquelle la substance luminescen-
te sensible au calcium est 'aéquorine.

Méthode suivant 'une quelconque des revendica-
tions 1 a 17, dans laquelle la source de lumiére ul-
traviolette émet une impulsion de lumiére dans la
plage de 250 a 400 nm.

Méthode suivant 'une quelconque des revendica-
tions 1 a 18, dans laquelle la luminescence est me-
surée par un photomultiplicateur.

Méthode suivant 'une quelconque des revendica-
tions 1 a 19, dans laquelle la substance luminescen-
te sensible au calcium est I'aéquorine et le photo-
multiplicateur détecte la lumiére de 400 a 600 nm et
est protégé contre le champ magnétique.

Méthode pour effectuer une analyse de liaison afin
de détecter la présence d’'un analyte dans une so-
lution, comprenant les étapes consistant a :

(a) immobiliser un premier partenaire de liaison
d’une réaction de liaison sur une surface solide,
ladite surface solide consistant en particules pa-
ramagnétiques, ledit premier partenaire de
liaison étant biotinylé ;

(b) mettre en contact ledit premier partenaire de
liaison avec ladite solution ;

(c) mettre en contact la solution avec un second
partenaire de liaison, ledit second partenaire de
liaison étant conjugué a une substance lumines-
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cente sensible au calcium ;

(d) aprés une période de temps, mobiliser les
particules paramagnétiques dans une direction
prédéterminée le long d’une face d’une matrice
allongée d’'une bandelette de capture de manié-
re a mettre en contact les particules avec une
bande située transversalement sur ladite ban-
delette de capture, ladite bandelette de capture
comprenant de la streptavidine immobilisée sur
ladite bande transversale, ladite bande trans-
versale contenant en outre un composé empri-
sonnant le calcium,

(e) laisser s’écouler une période de temps suf-
fisante pour que les particules paramagnétiques
entrent en contact avec ladite streptavidine im-
mobilisée sur ladite bande transversale,

(f) exposer ladite bande transversale de ladite
bandelette de capture a une impulsion de lumié-
re ultraviolette pour effectuer la libération du cal-
cium du composé emprisonnant le calcium ; et
(g) mesurer la luminescence émise par la subs-
tance luminescente sensible au calcium.

22. Méthode suivant la revendication 21, dans laquelle

les étapes (b) et (c) sont mises en oeuvre simulta-
nément.

23. Méthode pour effectuer une analyse de liaison afin

de détecter la présence d'un analyte dans une so-
lution, comprenant les étapes consistant a :

(a) mettre en contact un premier partenaire de
liaison avec ladite solution, ledit premier parte-
naire de liaison étant biotinylé ;

(b) aprés une période de temps, mettre en con-
tact la solution avec un second partenaire de
liaison, ledit second partenaire de liaison étant
conjugué a une substance luminescente sensi-
ble au calcium ;

(c) aprés une période de temps supplémentaire,
mobiliser les partenaires de liaison dans une di-
rection prédéterminée le long d’'une face d’une
matrice allongée d’une bandelette de capture
de maniéere a mettre en contact les partenaires
de liaison avec une bande située transversale-
ment sur ladite bandelette de capture, ladite
bandelette de capture comprenant de la strep-
tavidine immobilisée sur ladite bande transver-
sale, ladite bande transversale contenant en
outre un composé emprisonnant le calcium,
(d) laisser s’écouler une période de temps suf-
fisante pour que les partenaires de liaison en-
trent en contact avec ladite streptavidine immo-
bilisée sur ladite bande transversale,

(e) exposer ladite bande transversale de ladite
bandelette de capture a une impulsion de lumie-
re ultraviolette pour provoquer la libération du
calcium du composé emprisonnant le calcium ;
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et
(f) mesurer la luminescence émise par la subs-
tance luminescente sensible au calcium.

Méthode suivant la revendication 23, dans laquelle
les étapes (a) et (b) sont mises en oeuvre simulta-
nément.

Méthode suivant I'une quelconque des revendica-
tions 21 a 24, dans laquelle la bandelette allongée
de capture a une section transversale imprégnée de
streptavidine et d’'un composé emprisonnant le cal-
cium.

Méthode suivant I'une quelconque des revendica-
tions 1 a 25, dans laquelle I'impulsion de lumiere
ultraviolette et la détection de chimioluminescence
sont effectuées de maniéere séparée dans le temps.

Méthode suivant I'une quelconque des revendica-
tions 1 a 26, dans laquelle la solution contient une
quantité inférieure a 20 nanomolaire de calcium
avant I'impulsion de lumiére ultraviolette.

Bandelette allongée de capture pour des analyses
de liaison, ladite bandelette ayant une section trans-
versale imprégnée de streptavidine et d'un composé
emprisonnant le calcium.

Bandelette allongée de capture suivant la revendi-
cation 28, ladite bandelette de capture étant formée
de nitrocellulose, de polyacrylamide, de polyamide
ou de n’importe quel autre polymere synthétique ou
naturel.

Bandelette allongée de capture suivant la revendi-
cation 28 ou la revendication 29, ladite bandelette
de capture étant présente dans un boitier.

Bandelette allongée de capture suivant la revendi-
cation 30, ladite bandelette de capture étant logée
dans un support sous forme d’'une cartouche de test
a usage unique.

Bandelette allongée de capture suivant I'une quel-
conque des revendications 28 a 31, dans laquelle le
composé emprisonnant le calcium est choisi dans le
groupe consistant en le cis-1-(2-bis(carboxymeéthyl)
amino-5-(1-hydroxy-1-(2-nitro-4,5-méthylenedioxy-
phényl) méthyl) phénoxy)- 2-(2- bis-(carboxyméthyl)
amino-5-méthylphénoxy)cyclopentane, I'acide 1-[2-
amino-5-(1-hydroxy-1-[2-nitro-4,5-méthylenedioxy-
phényl] méthyl)-phénoxy]- 2-) 2’- amino- 5’- méthyl-
phénoxy)éthane-N,N,N’,N’-tétraacétique, l'acide
1-(4,5- diméthoxy- 2- nitrophényl)- 1,2- diaminoétha-
ne-N,N,N’,N’-tétraacétique et l'acide nitrophényl-
éthylenebis(oxyéthylénenitrilo)tétraacétique.
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Cartouche en matiére plastique pour effectuer une
analyse de liaison afin de détecter la présence d’un
analyte dans une solution, comprenant :

un boitier avec un réceptacle pour recevoir un
échantillon, un réservoir contenant un premier
partenaire de liaison biotinylé immobilisé sur
des particules paramagnétiques et un second
partenaire de liaison conjugué a une substance
chimioluminescente sensible au calcium, une
bandelette allongée de capture dans le boitier
eten communication parfluide avec le réservorr,
ladite bandelette de capture ayant une section
transversale imprégnée d’'un composé empri-
sonnant le calcium et de streptavidine, ladite
section transversale étant protégée avec un
écran faisant barrage a la lumiere.

Cartouche en matiére plastique suivant la revendi-
cation 33, dans laquelle il existe un filtre entre le ré-
ceptacle et le réservoir.

Cartouche en matiére plastique suivant la revendi-
cation 33, dans laquelle il existe un filtre contenant
un agent pour I'élimination du calcium.

Cartouche en matiére plastique suivant 'une quel-
conque des revendications 33 a 35, dans laquelle la
substance luminescente sensible au calcium est
I'aéquorine, I'obéine, la mnémiopsine, la bérovine,
la pholasine, des luciférases ou des photoprotéines
isolées de Pelagia, de Cypridina et d’ostracodes.

Appareil pour la mise en oeuvre d’une analyse de
liaison, comprenant un boitier entourant (a) un ré-
ceptacle pour recevoir la cartouche en matiére plas-
tique de l'une quelconque des revendications 33 a
36 ; (b) un moyen pour éliminer la couche de pro-
tection contre la lumiére sur la bande transversale ;
(c) un électroaimant pour fournir un champ
magnétique ; (e) une source de lumiére ultraviolette
pour projeter de la lumiere sur une partie choisie
préalablement de la bandelette de capture ; et (f) un
photomultiplicateur disposé pour recevoir la lumiere
émise par la partie choisie préalablement de la ban-
delette de capture.

Appareil suivant la revendication 37, dans lequel
I'électroaimant projette des champs magnétiques
multiples le long de la cartouche en matiére plasti-
que.

Appareil suivant la revendication 37 ou la revendi-
cation 38, dans lequel la source de lumiére ultravio-
lette fournit de la lumiére dans la plage de 250 a 400
nm.

Appareil suivant 'une quelconque des revendica-
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tions 37 a 39, dans lequel le photomultiplicateur dé-
tecte la lumiéere dans la plage de 400 a 600 nm.
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