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Description

Field of the Invention

[0001] The present invention relates to aqueous com-
positions useful for stabilizing polypeptides and anti-
gens. The stabilized polypeptides and antigens are use-
ful in analytic methods such as antigen-specific detec-
tion, as well as other pharmaceutical uses where the
stabilization of such components in an aqueous solution
is desirable.

Background of the Invention

[0002] The following is a discussion of literature po-
tentially relevant to the invention disclosed herein. How-
ever, none of the references discussed herein is admit-
ted to be prior art.
[0003] Stabilizing polypeptides and antigens in aque-
ous solutions is often difficult. For example, storage of
such solutions at room temperature for prolonged peri-
ods results in deterioration of polypeptides or antigens
contained in the aqueous solution. In particular, anti-
gens of bacteria, viruses, and other microorganisms
have been documented to be unstable when stored in
an aqueous medium. One example is enveloped virus-
es, such as influenza viruses of the Orthomyxovirus
family that contain antigens that degrade in solution over
time at a broad range of storage temperatures. Those
of ordinary skill in the art understand that stabilization in
solution of various bacterial antigens, for example,
some toxins, is also difficult. To avoid deterioration in an
aqueous solution those skilled in the art have used
lyophilization and freezing as methods for preserving
polypeptides or antigens. Indeed, the widespread use
of lyophilization and freezing demonstrates the short-
comings and difficulties of preserving such components
in aqueous solutions.
[0004] Numerous publications in the art disclose
means of increasing the stability of a lyophilized rea-
gent, and the difficulties inherent even within this state
of the art technology. For example, U. S. Patent Nos.
5,955,448, 4,496,537, and PCT filing WO 97/04801 all
disclose improvements in lyophilization techniques.
Lyophilization of protein containing solutions, however,
imposes major costs and inconvenience on the manu-
facturer and the end user, as well as introducing an in-
creased risk for reconstitution errors and contamination.
Additionally, freezing of a solution requires special
equipment and ultimately can lead to protein degrada-
tion when repeated cycling occurs. For commercial use,
deterioration of polypeptides and antigens in aqueous
solutions is costly because such solutions require re-
placement after only a short storage life.
[0005] This invention concerns an aqueous stabilizing
reagent or diluent that enhances the stability of polypep-
tides, and other non-proteinaceous compounds in solu-
tion. Antigens such as carbohydrates, proteins, lipopro-

teins, lipopolysaccharides, polysaccharides, nucleic ac-
ids, nucleoproteins, and carbohydrates complexed with
proteins, lipids, and other compounds are illustrative ex-
amples of the types of antigens that may be stabilized
using the current invention. Using novel reagent com-
ponents, the invention improves the stability of polypep-
tides and antigens in current commercially available
diluents or diluents described in the art. The invention
is especially useful for stabilizing antigens and polypep-
tides used as control reagents in diagnostic assays or
other uses that require stable aqueous solutions of such
components. The stabilizing diluent of the present in-
vention is useful for stabilizing polypeptides and anti-
gens for storage at about 2°-8°C, room temperature and
at temperatures of about 45°C for extended periods of
time.
[0006] PCT filing No. WO99/15901 discloses a diluent
for the stabilization of antigens, in particular, Hepatitis
C Virus (HCV) antigens. The HCV diluent comprises a
reducing agent to keep the HCV antigens in a reduced
form. The publication reports that the inclusion of a re-
ducing agent in a diluent maintained the immunoreac-
tivity of an HCV antigen for up to seven days. The re-
ported diluent further comprises sodium phosphate, pH
6.5 (or other buffer), EDTA (or other chelator), DTT (or
other reducing agent), gelatin (or other protein blocking
source), ammonium thiocyanate (or other chaotrope),
sodium azide (or other preservative) and SDS (or other
detergent). However, the inclusion of a reducing agent
in the diluent may be ineffective in or deleterious to the
stability of many antigens from other microorganisms.
[0007] U.S. Patent No. 4,956,274 concerns tech-
niques for stabilizing peptide fragments from β-galac-
tosidase for use in complementation assays. The solu-
tion disclosed in U.S. Patent No. 4,956,274 contained
an ionic surfactant or a surfactant derived from a sugar
residue to slow degradation of β-galactosidase peptide
fragments. However, the surfactants also denatured the
enzyme fragments, and thus had to be removed or neu-
tralized to enable the enzymatic fragments to return to
their correct conformation and regain enzymatic activity,
indicating that the solution did not stabilize the native
form of the protein. The surfactants are neutralized just
prior to the assay by using cyclodextrin. Alternatively,
the action of the surfactants was masked with a high
concentration of serum. Additional components of the
disclosed reagent included a chelating agent, buffer,
bacteriocide, magnesium or other ions, reducing
agents, solubilizing agents such as solvents like ethyl-
ene glycol, and non-ionic detergents. As those in the art
will appreciate denaturing and renaturing proteins or en-
zyme fragments may damage some antigenic epitopes
and render them inactive.
[0008] U. S. Patent 5,459,033 describes a solution
useful for preventing virus aggregation. The solution
was reported to contain N-lauryl sarcosine or other an-
ionic surfactants. The solution was said to enhance sta-
bility based on the supposition that virion particles, par-
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ticularly, hepatitis and herpes viruses aggregate due to
hydrophobic attractions thereby decreasing sensitivity.
This diluent was not reported to improve or preserve the
antigen's catalytic activity or immunogenicity, but to pre-
vent aggregation. Also, before the solution could be
used it reportedly had to be incubated for 15 hours to
ten days at 2-35° C to insure consistent stability, adding
a major limitation to the manufacturability of the final
product.
[0009] U.S. Patent 5,660,978 discloses a method of
stabilizing an antigen, particularly a labile protein anti-
gen, especially an enzyme, by incorporating into a con-
centrated solution of antigen (such as serum), an anti-
gen-specific antibody or portions thereof (particularly
Fab) to prevent proteolysis or oxidation. Introduction of
serum or non-specific IgG would not be expected to pro-
vide the desired protection or specificity of protection for
such a diluent. Moreover, stabilization was completed
prior to placing the antigens in a diluent. In contrast, the
current invention is stabilized by the diluent itself. Addi-
tionally, the current invention stabilizes a relatively dilute
solution from the beginning, not in stages as the patent-
ed invention suggests. The use of antibodies to struc-
turally stabilize an antigen would be problematic espe-
cially if one or more of the antigenic sites are the target
of an immunological assay. Additionally, one skilled in
the art would have difficulty consistently producing a
diluent such as the one disclosed in the '978 patent,
which conformationally preserves the antigen, but does
not inhibit specific enzyme activity. The invention is es-
sentially utilizing the antibody portions as a fixative re-
agent, in place of a chemical fixative and thus, does not
truly describe a stabilizing diluent.
[0010] Landi, S and Held, HR (Tubercle 59 (1978)
121-133) reported the addition of Tween-80 detergent
into a diluted solution and suggested that tuberculin
PPD stability is was enhanced by this addition due to
the detergent's anti-adsorptive properties. The tubercu-
lin preparation, made by Connaught Laboratories, LTD.,
contains tuberculin PPD, 0.3% phenol (reported to act
as a preservative), and 0.0005% Tween-80 in PBS.
Phenol is a hazardous material that would be unaccept-
able in the current invention and is likely to denature
some proteins.
[0011] Despite advances in diluent formulation and
lyophilization storage techniques, the need still remains
for a diluent that adequately improves the long-term sta-
bility of various polypeptides and antigens, especially
antigens from microorganisms, stored in solution.

Summary of Invention

[0012] The present invention features a reagent for
stabilizing polypeptides and antigens. The reagent is es-
pecially useful for the stabilization of control or reference
antigens used in analytical procedures. Antigens such
as carbohydrates, proteins, polypeptides, polypeptide
fragments, lipoproteins, lipopolysaccharides, polysac-

charides, nucleic acids, nucleoproteins, and carbohy-
drates complexed with polypeptides, lipids, and other
compounds are illustrative examples of the types of an-
tigens that may be stabilized using the current invention.
[0013] The disclosed reagent surpasses previous for-
mulations for polypeptide and antigen stability at both
low and elevated temperatures. Polypeptides and anti-
gens can be stored in the reagent in soluble form for
extended periods of time at a variety of temperatures
from about 0.5°C to more than about 50°C, preferably
from about 2-8°C, about room temperature (typically
from about 23°C to about 28°C, with 25°C being partic-
ularly preferred) and about 42°C to about 43°C, espe-
cially about 45°C. Stability at 45°C is predictive of the
reagent's ability to provide long-term antigen stability.
Additionally, the disclosed reagent has the advantage
of being a single aqueous solution for the purpose of
stabilizing polypeptides and antigens.
[0014] In a first aspect, the invention features an
aqueous reagent composition to enhance polypeptide
or antigen stability. In certain preferred embodiments,
the reagent comprises one or more of the following: buff-
er(s), blocking agent(s), solvent(s), salt(s), chelator(s),
detergent(s), and preservative(s). Preferably, the rea-
gent does not include N-dodecanoyl-N-methylglycine or
decanoyl-N-methylgluconamide. The reagent may also
comprise components such as tissue culture medium or
commercially available diluents.
[0015] The term "buffer" as used herein refers to com-
positions well known to the skilled artisan that act to min-
imize the change in pH of a solution. Preferred buffers
have a pKa that provides effective buffering at a pH of
between 7 and 9. Preferred buffers are ACES, ADA,
BES, bicine, bis-tris, CAPS, CHES, diethylmalonate,
glycylglycine, glycinamide HCl, HEPES, HEPPS, imida-
zole, MES, MOPS, PIPES, POPSO, TAPSO, TES, tri-
cine, tris, bicarbonate, and borate. Particularly preferred
are phosphate buffers. Preferred buffering agent con-
centrations are less than 2 M; most preferred concen-
trations are 0.2 M, 0.1 M, 0.05 M, 0.05 M, 0.02 M, 0.01
M, 0.005, 0.001, and 0.0001 M, having a pH of 7, 7.25,
7.5, 7.75, 8, 8.25, 8.5, 8.75, and 9.
[0016] As used herein, the term "blocking agent" re-
fers to a protein rich source containing a mixture of pro-
teins and/or polypeptides, and that may include one or
more additional components such as lipids, carbohy-
drates, salts, and cofactors such as heme. The term
"protein rich" is defined herein. Such blocking agents
can be used to stabilize one or more proteins, polypep-
tides, and/or antigens in the compositions and methods
described herein. Preferred blocking agents have a pH
of between about 6.5 and about 8.0, and/or an osmola-
lity of between about 250 and about 350 mOsm/Kg H2O.
Particularly preferred blocking agents are sera, such as
horse serum, newborn calf serum, calf serum, adult bo-
vine serum, human serum, rabbit serum, sheep serum,
etc., and serum replacements known to the skilled arti-
san. Most preferred as a blocking agent is fetal calf se-
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rum.
[0017] The term "protein rich" as used herein refers
to a solution containing a mixture of proteins and/or
polypeptides, and having a total protein concentration
between about 1 g% and about 50 g%, most preferably
between about 3 g% and about 10 g%. For example,
fetal calf serum has a total protein content of between
about 3 g% and about 4.5 g%, while adult bovine serum
has a total protein content of between about 4.5 g% and
about 8.5 g%.
[0018] The terms "solvent" and "solubilizing agent" as
used herein refer to a liquid substance capable of dis-
persing the other components of the composition. Pre-
ferred solvents are water, glycerol, DMSO, alcohols
such as ethanol, methanol, etc., acetone, dimethyl sul-
foxide, acetonitrile, and dimethyl formamide.
[0019] The term "salt" as used herein refers to one or
more compounds that result from replacement of part
or all of the acidic hydrogen of an acid by a metal, or an
element acting like a metal. Preferred salts are KCl, Na-
Cl, MgCl2, MgSO4, and CaCl2. Preferred salt concen-
trations are between 4M and 0.1 mM, most preferably
between 2M and 50 mM.
[0020] The term "chelator" as used herein refers to a
molecule that binds metal ions, usually by binding to two
or more complexing groups within the molecule. Chela-
tors are well known in the art, and include certain pro-
teins and polypeptides, as well as small molecules such
as ethylenediaminetetraacetic acid (EDTA) and ethyl-
ene glycol-bis(β-aminoethyl ether)-N,N,N',N'-tetraace-
tic acid (EGTA). Preferred chelator concentrations are
between 100 mM and 0.01 mM, most preferably be-
tween 20 mM and 1 mM.
[0021] The term "detergent" as used herein refers to
compounds well known in the art that are able to emul-
sify oils and act as wetting agents. Preferred detergents
include CHAPS, cholic acid, deoxycholic acid, digitonin,
n-dodecyl-β-D-maltoside, glycodeoxycholic acid, n-lau-
roylsarcosine, lauryl sulfate, saponin, Tween 20, and tri-
ton X-100. Preferred detergent concentrations are be-
tween of about 0.001% to about 5%. Most preferably,
the composition comprises about 0.01%, 0.02%, 0.03%,
0.04%, 0.05%, 0.06%, 0.07%, 0.08%, 0.09%, 0.1%,
0.2%, 0.3%, 0.4%, 0.5%, 1.0%, and 2%.
[0022] The term "preservative" as used herein refers
to compounds well known to the skilled artisan that pre-
vent the growth of microorganisms. Preferred preserv-
atives include thimerosal, sorbic acid, BHA, BHT, Micro-
cide II (trimethyltetradecylammonium bromide) and an-
tibiotics such as gentamycin, penicillin, streptomycin,
etc. Preferred preservative concentrations are between
10% and 0.001 mM, most preferably between 1% and
0.1%.
[0023] As used herein "polypeptide" refers to a poly-
mer of amino acids and does not refer to a specific
length of the product, thus, peptides, oligopeptides, pro-
teins, and fragments thereof are included within the def-
inition. The term "polypeptide" does not exclude, post-

translational modifications of the polypeptide, for exam-
ple, glycosylation, acetylation, phosphorylation, and the
like.
[0024] As used herein "antigens" include carbohy-
drates, proteins, polypeptides, lipoproteins, lipopolysac-
charides, polysaccharides, nucleic acids, and carbohy-
drates complexed with polypeptides, lipids, and other
compounds. Antigens may be capable of eliciting an im-
mune response in an animal having a functional immune
system. In a preferred embodiment, the antigens stabi-
lized are polypeptide antigens. These polypeptide anti-
gens may be found alone or in association with other
molecules. In a particularly preferred embodiment, the
polypeptide stabilized are nucleoprotein antigens. Nu-
cleoprotein antigens may be from any number of sourc-
es and may be found alone or in association with other
molecules.
[0025] By " nucleoprotein antigens" is meant any
polypeptide found associated with or attached to a nu-
clear complex.
[0026] A particularly preferred nucleoprotein is a nu-
cleoprotein from influenza virus, particularly influenza
type B.
[0027] By "antigen stability" is meant the ability to
maintain a consistent signal generated by one reagent,
in an assay or analytical method, especially a diagnostic
assay or an immunoassay, after reagent storage for a
given period of time at a set temperature.
Typical storage temperatures are from about 2°- 30°C.
Antigen stability can also be assessed by measuring an-
tigen deterioration at elevated temperatures for a short-
er period of time. Typical temperatures for accelerated
stability tests are from about 30° to 60°C.
[0028] By "microorganisms" is meant a prokaryote,
eukaryote such as yeast, virus, prion or other infectious
particle.
[0029] By "analytical method" is meant any technique
that allows specific detection of one or more antigens.
Analytical methods include immunoassays of any de-
tection format and nucleic acid hybridization, numerous
examples of which are known in the art. A particularly
preferred optical immunoassay method is described in
U.S. Patent Nos. 5,550,063; 5,955,377; and 5,541,057.
[0030] In a second aspect, the invention features an
aqueous reagent composition to enhance antigen or
polypeptide stability wherein the antigen is from a mi-
croorganism. In a preferred embodiment, the microor-
ganisms comprise viruses and / or bacteria. The inven-
tion is particularly preferred for use with viral analytes.
In a most particularly preferred embodiment, the inven-
tion features a reagent composition for stabilizing anti-
gens and polypeptides from influenza, especially
polypeptides and antigens from influenza B.
[0031] In a third aspect, the invention features a rea-
gent composition for stabilizing a nucleoprotein of influ-
enza virus, particularly nucleoprotein from influenza B.
[0032] In a fourth aspect, the invention features an
aqueous reagent composition for stabilizing an antigen
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preparation to be used as a control or reference reagent
associated with an analytical method.
[0033] In a particularly preferred embodiment, the re-
agent comprises a buffer, a blocking agent, a salt, a che-
lator, a solubilizing agent, a non-ionic detergent, and a
preservative. Most preferably, the reagent does not con-
tain N-dodecanoyl-N-methylglycine or decanoyl N-
methylgluconamide.
[0034] In further preferred embodiments, the reagent
may also contain tissue culture media, Stabilcoat® buff-
er (BSI, Inc.), and formalin-inactivated virus-containing
cell culture media.
[0035] In yet other preferred embodiments, the rea-
gent comprises sodium phosphate buffer, fetal calf se-
rum, glycerol, sodium chloride, EDTA, Tween-20® de-
tergent (polyoxyethylene sorbitan monolaurate), Micro-
cide II® preservative (a quaternary ammonium com-
pound; Amresco, E423), Gentamycin Sulfate, and may
contain sucrose, tissue culture media and Stabilcoat®
buffer (BSI,Inc.). The pH of the solution is between
about 7 and about 9, most preferably between 7.5 and
8.5. One skilled in the art understands that similar rea-
gents can substitute for those listed above. For exam-
ple, EDTA can be replaced with EGTA, and Microcide
II® or gentamycin can be replaced by other anti-bacte-
rial agents. Preferred concentrations of the above listed
reagents are as follows: for sodium phosphate, 0.1 mM
to 1000 mM, more preferably 1 mM to 200 mM, most
preferably 50 mM to 100 mM; for fetal calf serum, 0.1%
to 40% v/v, most preferably 2% to 20% v/v; for glycerol,
0.1% to 30% v/v, most preferably 2.5% to 10% v/v; for
sodium chloride, 0.1 mM to 4 M, most preferably 50 mM
to 2 M; for EDTA, 0.01 mM to 100 mM, more preferably
1 mM to 20 mM, most preferably 10 mM to 15 mM; for
Tween-20, 0.001% to 1%, more preferably 0.01% to
0.1%, most preferably 0.5%; for Microcide II, , 0.001%
to 1% w/v, most preferably 0.002% to 0.1 % w/v; for gen-
tamycin sulfate, 0.01% to 10% w/v; more preferably
0.1% to 2.5%, most preferably 0.25% to 1%; and for su-
crose, 0.01% to 5% w/v, most preferably 0.1% to 0.5%.
[0036] In especially preferred embodiments, the dilu-
ent comprises an amount greater than or equal to about:
50mM sodium phosphate; 2% v/v fetal calf serum; 10%
v/v glycerol; 50 mM sodium chloride; 10 mM EDTA;
0.05% v/v Tween-20 detergent; 0.01% w/v Microcide II
preservative; and 0.5% w/v gentamycin sulfate. The re-
agent may also comprise up to 0.5% sucrose, 15% Sta-
bilcoat® buffer and 20% tissue culture medium from the
antigen preparation or by separate addition.The pre-
ferred pH of the solution is between about 7.5 to about
8.5. It may also be possible to replace the buffer and/or
salt with a concentration of pre-formulated tissue culture
medium ( for example, Eagle's Minimum Essential Me-
dia or Dulbecco's Modified Eagle Media from BioWhit-
taker).
[0037] In a fifth aspect, the invention features meth-
ods for stabilizing polypeptides and antigens derived
from microorganisms. In a preferred embodiment said

method is used for stabilizing an antigen preparation
from a microorganism for use as a control or reference
reagent associated with an analytical method or for use
in a pharmaceutical preparation.

Brief Description of the Drawings

[0038]

FIG. 1 shows the advantages of the diluent of this
invention on the stability of inactivated influenza B.

FIG. 2 shows the ability of cell culture media to fur-
ther enhance the stabilizing properties of the diluent
of the invention.

Detailed Description of the Preferred Embodiments

A. Introduction

[0039] For ease in understanding the current inven-
tion, the development of the reagent composition is de-
scribed for a specific application, namely stabilizing in-
fluenza-derived antigens. However, the general utility of
the stabilizing reagent composition can be demonstrat-
ed for other antigens or polypeptides by conducting sim-
ilar experiments.
[0040] During the development of reagents for diag-
nostic assay components or other uses, a determination
of a reagent's long-term stability is required. Initially, ac-
celerated stability validations are completed for assess-
ment of a reagent's shelf-life prior to the completion of
real-time stability determination. Accelerated stability
studies can be performed quickly and are often used by
those skilled in the art to predict stability. One means of
doing this is to incubate the reagent at elevated temper-
atures and assay at relatively short time intervals. For
example, incubations for 3 to 7 days at 37°C, 45°C, and
other elevated temperatures are analyzed using the Ar-
rhenius equation to predict whether a reagent will re-
main stable at about 2°- 8°C for long periods of time.
This method is currently believed to be most accurate
at predicting reagent failure. If a reagent is unable to
withstand an elevated temperature challenge, it is not
likely to be stable for an extended time under normal
storage conditions. Elevated temperature stability is
less predictive of long-term stability, as it does not ac-
curately predict rate of decay, but it does give an indi-
cation of stability by identifying a probable point of rea-
gent failure. As the loss of stability at elevated temper-
atures decreases, so does the likelihood of real-world
failure.
[0041] In addition to accelerated validation, real-time,
long-term studies are also necessary to assess a rea-
gent's potential to stabilize polypeptides or antigens.
Conditions for real-time studies are known to those
skilled in the art. For example, real-time assessment
conditions may include storing the reagent at normal
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storage temperatures of about 2°- 8°C or at room tem-
perature (18°- 30°C) until the point of reagent failure is
reached.
[0042] In the development of positive control reagents
for an immunoassay for influenza viruses both formalin-
inactivated influenza A and B type viruses were as-
sessed for their stability in a protein-based diluent.
Where the epitope detected in the assay is from the viral
nucleoprotein, inactivated influenza A was significantly
more stable in simple diluents and commercially avail-
able stabilizing diluents than was inactivated influenza
B. To insure commercial viability of a new product for
influenza A and B detection, a means of stabilizing in-
activated influenza B was required. A diluent was for-
mulated which imparts stability on both types of inacti-
vated influenza viral suspensions. This diluent has dem-
onstrated the ability to improve the stability of inactivat-
ed influenza B virus, in solution, for longer periods of
time than previous diluent formulations.
[0043] Influenza A has been shown to be stable in
simple protein based diluents. One such diluent con-
tains bovine serum albumin (BSA) and Tween-20® de-
tergent in phosphate buffered saline (PBS) otherwise
called PBT. A second formulation is a commercial prod-
uct, Stabilcoat® buffer (BSI,Inc.), and has also been
demonstrated to stabilize influenza A. However, neither
of these solutions was able to stabilize influenza B. It is
likely that the monoclonal antibodies that detect the dif-
ferent strains in the assays performed recognize differ-
ent epitopes on the two nucleoproteins. These epitopes
may be affected differently by inactivation and storage
conditions. Additionally, the immunogens used in the in-
itial preparations for the monoclonal antibodies used in
an assay may have been prepared differently and thus,
may have favored the production of monoclonals that
recognize differently conformed epitopes. We believe
that the diluent compositions described herein have
similar stabilizing effects on inactivated influenza A nu-
cleoprotein as it does on inactivated influenza B nucle-
oprotein. In addition, other viral and bacterial proteins
are thought to be stabilized as well.
[0044] It should be noted that inherent in the process
of viral inactivation and dilution into each of the diluent
formats is the incorporation of the components of the
inactivated viral stock suspensions. The inactivated viral
stock suspension is composed of 50% formalin-inacti-
vated virus-containing cell culture media (ICC) and 50%
Stabilcoat® buffer. Each of the positive control compo-
sitions tested comprise some volume of this stock sus-
pension.

B. Formation of New Diluent

[0045] The formulation of a new diluent began with the
simple protein diluent , PBT, comprising BSA, Tween-
20, and PBS solution. Each of the components was
evaluated for their ability to stabilize inactivated influen-
za B virus while maintaining or enhancing the stability

of inactivated influenza A virus. An increase in stability
of the antigen preparation was assessed in the following
manner. Inactivated viral materials were diluted to a de-
sired strength of signal intensity for the analytical testing
method with which the control reagent will be marketed.
Generally, a low to medium signal strength is selected
for the control reagent on its corresponding analytical
method. The various reagent compositions at the select-
ed antigen dilution are tested immediately in the appro-
priate analytical method. The various reagent composi-
tions (containing antigen) are placed at various storage
conditions and then periodically re-tested in the analyt-
ical method. Reagent compositions that retain the orig-
inal signal or have only minimal degradation of the orig-
inal signal strength over the range of storage conditions
are determined to provide enhanced stability. Signal
strength may be assessed qualitatively, quantitatively,
visually, or by instrumentation. During the component
selection process, several modifications were made to
the PBT diluent. First, a different blocking agent, such
as fetal calf serum was substituted for BSA. Next, a sol-
ubilizing agent such as glycerol and a chelator, such as
EDTA or EGTA, were added to enhance stability. Addi-
tionally, it was determined that the inclusion of a non-
ionic detergent, such as Tween-20® detergent was es-
sential for stability. Preservatives such as a combination
of Microcide II and Gentamycin sulfate were included as
antimicrobial agents.
[0046] In a particularly preferred embodiment, the in-
ventive diluent comprises an amount greater than or
equal to: 50mM sodium phosphate, 2% v/v fetal calf se-
rum, 1% v/v glycerol, 50 mM sodium chloride, 5 mM ED-
TA, 0.05% v/v Tween-20 detergent, 0.01% w/v quater-
nary ammonium compound, and 0.5% w/v gentamycin
sulfate. The reagent may also comprise up to 15% Sta-
bilcoat buffer and 20% tissue culture medium from the
antigen preparation or by separate addition. The pre-
ferred pH of the solution is between about 7.5 to about
8.5. It may also be possible to replace the buffer and /
or salt with a concentration of pre-formulated tissue cul-
ture medium (for example, Eagle's Minimum Essential
Media or Dulbecco's Modified Eagle Media from BioW-
hittaker).
[0047] Not wishing to be bound by any particular the-
ory, the modifications to the original diluent may en-
hance polypeptide or antigenic stability by the following
mechanisms. Fetal calf serum may provide a richer pro-
tein source than BSA, as it is a total serum product in-
stead of purified protein. It may comprise other stabiliz-
ing materials. Glycerol may increase hydration of the an-
tigen via hydrogen bonding. The chelator may increase
stability by removing cations, which may negatively im-
pact the polypeptide or antigen itself, or which may be
necessary for the activity of certain degradative en-
zymes that could damage the antigen or polypeptide or
may inhibit catalytic sites on the antigen. The detergent
may maintain important secondary structures and sup-
portive associations of the antigen or polypeptide, while
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disrupting unimportant or degradative structures/inter-
actions.
[0048] The current invention was assessed by first
benchmarking antigen stability in a simple BSA protein
diluent (PBT), described above. Typically, in reagent de-
velopment, the retention of positivity to about 3 days at
45°C is adequate to assess long-term stability at lower
temperatures. Those skilled in the art believe that sta-
bility of up to about 14 days at elevated temperature in-
dicates a well-stabilized antigen. In addition, the longer
time a reagent retains activity at 45°C; the longer it is
likely to be stable at lower temperatures, such as at
about 2° -8° C and at room temperature. First, formalin-
inactivated influenza suspension stocks were made in
a manner commonly known in the art and described in
Example 1 below. Then, both influenza A and influenza
B inactivated stocks were spiked into the simple protein
diluent at a 1:2 and 1:4 dilution, respectively. At these
dilutions, the test diluent contained, in its entirety, 50%
diluent, 25% ICC, and 25% Stabilcoat buffer or 75% dilu-
ent, 12.5% ICC, and 12.5% Stabilcoat® buffer, respec-
tively. These antigen dilutions were selected to supply
a moderate positive signal on visual inspection of a re-
acted test device. The two resulting solutions were test-
ed at Day 0, Day 3 at 4°C, and Day 3 at 45°C with the
FLU OIA® test kit (Biostar, Inc.) for positivity. Tests were
performed as per the package insert. Inactivated influ-
enza B lost all positivity on Day 3 at 45°C and inactivated
influenza A lost a portion of its positivity. Tests were not
run on subsequent timepoints due to the failure of the
reagent. The PBT protein diluent failed to maintain the
antigen's stability to the desired degree.
[0049] In addition, Stabilcoat® buffer (BSI, Inc.), a
commercially available diluent that is formulated to pro-
tect and stabilize antibody coated surfaces, was tested
using the antigen dilutions described above. The Stabil-
coat® -derived control reagent's stability was assessed
as above with the exception that the test points were
Day 0 and Day 4 (4° and 45°C storage conditions). Un-
der these conditions the diluent's complete composition
was 75% Stabilcoat® buffer and 25% ICC. Even in the
presence of tissue culture media, Stabilcoat® was una-
ble to maintain the stability of inactivated influenza B an-
tigen beyond Day 4, indicating its lack of long-term stor-
age potential.
[0050] Next, the current invention's reagent composi-
tion was tested as above to assess its performance. In
this case, the diluent's complete composition contained
50% diluent, 25% ICC, and 25% Stabilcoat® buffer for
inactivated influenza A and 75% diluent, 12.5% ICC,
and 12.5% Stabilcoat® buffer for inactivated influenza
B solutions. At Day 3 at 45°C, both inactivated influenza
A and B lost some positivity but were still clearly positive.
The inactivated influenza B reagent was evaluated at
Day 7, Day 14, and Day 21. Eventually, after 21 days at
45° C, inactivated influenza B lost all positivity. Previous
studies have shown that inactivated influenza A loses a
significant portion of its positivity by Day 21 as well. The

enhancement of inactivated influenza A under these
particular assay conditions is not shown in the data be-
cause it was not tested to failure. However, the stability
of inactivated influenza A under these conditions could
be very high and extend beyond the timepoints tested.
If tested to failure under these or other assay conditions,
the inventive diluent should enhance the stability of the
influenza A antigen as well. Thus, relative to the simple
PBT protein diluent and Stabilcoat® , the composition
of the current invention is much better able to stabilize
antigens in solution for storage.
[0051] In another assessment of the current inven-
tion, the inventive stabilizing diluent was utilized in a
more sensitive optical assay method. The positive con-
trol for this method uses antigens diluted to a 1:10 dilu-
tion of both formalin-inactivated influenza A and forma-
lin-inactivated influenza B to achieve the moderate sig-
nal necessary for such a control solution. Antibodies
used in this evaluation were selected based on optimal
analytical performance for the type of surface used. Re-
active areas on the assay surfaces were made in a pre-
ferred method by striping monoclonal anti-influenza A
antibody or monoclonal anti-influenza B antibody onto
the surface such that each assay surface contained one
influenza A reactive area and one influenza B reactive
area. The surfaces were dried and overcoated with a
preservative solution at room temperature. Antibody
surfaces were heat-sealed using heat-staking equip-
ment to a polystyrene ring that allows solution to flow
through or around the porous surface. The plastic ring
supplies support to facilitate handling and a means to
mount the porous surface onto a vacuum source to as-
sist in removal of fluids from and drying of the porous
surface. For the purpose of this experiment, assays
were conducted in a flow-through manner. Flow-through
indicates that sample contacted the assay surface and
flowed through, over, or around it during the assay pro-
cedure.
[0052] This experiment tested the ability of the cell
culture media (EMEM, BioWhittaker Cat. #12 136Q)to
enhance stability of the antigens as a component of the
inventive stabilizing diluent. Four test solutions were
made: (A) 75% inventive diluent, 12.5% EMEM and
12.5% Stabilcoat buffer, (B) solution A, where the
EMEM additionally contains 2% FCS, 1%L-Glutamine,
and 0.5% PenStrep/Fungizone (an antimicrobial solu-
tion, BioWhittaker Cat. #17-745H), (C) 75% inventive
diluent and 25% Stabilcoat diluent, and (D) inventive
diluent only. A 1:10 dilution of inactivated influenza B
stock suspension was made in each of the four diluents
by first making a 1:4 dilution and subsequently a 1:2.5
dilution with the respective test diluent. Each solution
was tested at Day 3 at 4°C and Day 3 at 45°C. Solution
A showed the best stability at 3 days at 45°C, followed
by solution B, D and C. The results indicate that incor-
porating cell culture media/Stabilcoat® into the diluent
under increasingly dilute antigen conditions enhances
the stability of the antigen (compare stability in solution
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A to that of solution D). Utilizing a higher concentration
of Stabilcoat® buffer as the only other constituent (so-
lution C) proved deleterious to the antigen's stability (rel-
ative to solution A).
[0053] Therefore, these results clearly indicate that
the current invention greatly surpasses other diluents of
its type in its ability to stabilize protein antigens in an
aqueous medium, especially those of influenza.
[0054] The following examples are offered by way of
illustration, not by way of limitation and are for further
illustrating various aspects and embodiments of the
present invention. The examples are in no way intended
to be limiting in scope.

Examples

Example 1:

[0055] Antigen stability was assessed in a simple pro-
tein diluent (PBT) comprising 1X Dulbecco's PBS,
0.05% Tween-20 detergent, 2% BSA, 0.01% Microcide
II preservative, and 0.5% gentamycin sulfate. First, in-
activated influenza viral suspension stocks were pre-
pared as follows. Confluent MDCK p83 cells were in-
fected with either influenza A (1:10,000 dilution of A/
Hong Kong 68 per flask) or influenza B (1:1000 dilution
of B/Panama 45/90 per flask) and grown in Eagle's MEM
maintenance medium (with 2% heat-inactivated FCS,
1% L-Glutamine, and 0.5% Pen/Strep/Fungizone ) until
90-100% CPE (cytopathic effect) was observed. Virus
was harvested by vortexing and then centrifuging the
cell suspension. The resulting supernatant was inacti-
vated by adding 37% formaldehyde solution (Sigma
Chemical, F-1268) to 0.2% of the total volume (2µl /ml)
and incubating at room temperature for 1 hour. Then,
the virus-containing solution was mixed with equal
amounts of Stabilcoat ® buffer (BSI, Inc.), aliquoted, and
used or frozen immediately.
[0056] The inactivated influenza A and influenza B vi-
ral suspension stocks were spiked into the simple BSA
diluent at 1:2 and 1:4, respectively, by adding 1 ml inac-
tivated influenza A stock to 1 ml of the simple diluent,
and in a separate container 0.5ml inactivated influenza
B stock to 1.5 ml of the simple diluent. At these dilutions,
the test diluent contained, in its entirety, 50% diluent,
25% ICC, and 25% Stabilcoat® buffer or 75% diluent,
12.5% ICC, and 12.5% Stabilcoat® buffer, respectively.
Next, each resulting solution was tested at Day 0 with
the FLU OIA® test kit (Biostar, Inc.) for positivity. Tests
were performed as per the package insert and signal
quality or positivity was assessed by visual interpreta-
tion of the reacted FLU OIA test device as follows: (0)
negative; (1) shadow; (2) very weak positive; (3) positive
between very weak and weak; (4) weak positive; (5)
positive between weak and moderate; (6) moderate
positive; (7) positive between moderate and strong; (8)
strong positive result. A signal was deemed positive if it
was ranked from 2-8.

[0057] After dilution each solution was split into two
portions. One was stored at 4°C and one at 45°C for 3
days. All four solutions were retested at Day 3 in the
same manner as on Day 0. Day 0 and 4°C controls re-
sulted in the expected moderate positive signals. Inac-
tivated influenza B lost all positivity on Day 3 at 45°C,
and inactivated influenza A lost a portion of its positivity.
Tests were not run in subsequent timepoints due to the
failure of the reagent. Typically, in reagent development,
the retention of positivity to 3 days at 45°C is adequate
to assess long-term stability at lower temperatures. The
longer time a reagent retains activity at 45°C; correlates
with stability at lower temperatures, such as 2°-8°C and
at room temperature. Thus, this simple PBT formulation
failed to maintain the stability of the antigen to the de-
sired degree.

Example 2:

[0058] Stabilcoat® buffer (BSI, Inc.), a commercially
available diluent that is formulated to protect and stabi-
lize antibody coated surfaces, was tested as described
in Example 1 with the exception that the reagent was
tested Day 0 and Day 4 (4° and 45°C storage condi-
tions). Note that the diluent's complete composition was
75% Stabilcoat buffer and 25% ICC. Stabilcoat was un-
able to maintain the stability of inactivated influenza B
antigen beyond Day 4 as well, indicating its lack of long-
term storage potential.

Example 3:

[0059] Next, the current invention's reagent composi-
tion was tested in a similar experiment as described in
Example 1. The diluent was made in a 20ml volume as
follows. To a conical tube, 2mls of 1M sodium phosphate
buffer and 8 mls dH2O were added (100mM), mixed, and
the pH was adjusted to 7.5. Next, 0.175g NaCl (150mM)
was added and mixed. Then, 0.1 ml of a 10% Tween-
20 solution (0.05%) was added and mixed. Next, 0.2ml
of a 1% stock of Microcide® II preservative (0.01%) and
0.1 ml of gentamycin sulfate (0.5%) were added to the
tube and mixed well. Next, 2 mls of glycerol (10%) and
1 ml fetal calf serum (5%) were added and mixed. Then,
0.4ml of a 500mM stock of a EDTA/dH2O (10 mm), mix-
ture was added and mixed and pH was adjusted to 7.5.
The total volume was brought up to 20 mls with dH2O.
[0060] The viral test reagents were made by adding
5mls of the diluent to 5 mls of the inactivated influenza
A virus stock (a 1:2 dilution) or 7.5 mls of the diluent to
2.5 mls of the inactivated influenza B virus stock (a 1:4
dilution) and mixed well. In this case, the diluent's com-
plete composition contained 50% diluent, 25% ICC, and
25% Stabilcoat ® buffer for inactivated influenza A and
75% diluent, 12.5% ICC, and 12.5% Stabilcoat® buffer
for inactivated influenza B solutions. The FLU OIA test
was performed as per the package insert for each test
reagent at each throughout the study. This experiment
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was carried out to 21 days due to enhancement of the
stability of the antigens. At Day 3 at 45°C, both inacti-
vated influenza A and B lost some positivity but were
still clearly positive. The inactivated influenza B reagent
was evaluated at Day 7, Day 14, and Day 21. Eventually,
on Day 21 at 45°C, inactivated influenza B lost all pos-
itivity. Inactivated influenza A has been shown in other
studies to lose a significant portion of its activity after
this amount of time as well. Assay results were inter-
preted visually, based on a subjective scale of 0-8 as
follows: (0) negative; (1) shadow; (2) very weak positive;
(3) positive between very weak and weak; (4) weak pos-
itive; (5) positive between weak and moderate; (6) mod-
erate positive; (7) positive between moderate and
strong; (8) strong positive result. A signal was deemed
positive if it was ranked from 2-8. The enhanced stability
of influenza B in the inventive diluent is shown in FIG. 1.

Example 4:

[0061] In another assessment of the current inven-
tion, the stabilizing diluent was utilized in a different as-
say where the positive control used antigens diluted to
a 1:10 dilution of both formalin-inactivated influenza A
and formalin-inactivated influenza B to achieve the mod-
erate signal necessary for such a control solution. The
inactivated viral suspension stocks were prepared as in
Example 1 and the stabilizing diluent as described in Ex-
ample 3. Antibodies were selected to coat optically pre-
pared porous surfaces where the surface was a track-
etched polycarbonate membrane coated with an optical
layer of silicon to provide reflectivity, an anti-reflective
layer of Si3N4, and an attachment layer of diamondlike
carbon per WO/98/18962. Antibodies used in this eval-
uation were selected based on optimal analytical per-
formance for the type of surface used. Reactive areas
on the assay surfaces were made in a preferred method
by striping monoclonal anti-influenza A antibody (40 µg/
ml in 0.1 M HEPES, pH 8.0, 1% sucrose) or monoclonal
anti-influenza B antibody (40 µg/ml in 0.1 M HEPES, pH
8.0, 1% sucrose, 150 mM NaCl) onto the surface such
that each assay surface contained one influenza A re-
active area and one influenza B reactive area. The sur-
faces were striped with a BioJet® instrument (BioDot,
Inc.), dried and overcoated with a preservative solution
at room temperature. Antibody surfaces were heat-
sealed using heat-staking equipment to a polycarbonate
ring that allows solution to flow through or around the
porous surface. The plastic ring supplies support to fa-
cilitate handling and a means to mount the porous sur-
face onto a vacuum source to assist in removal of fluids
from and drying of the porous surface. The coated sur-
faces were stored at 2-8°C prior to use. For the purpose
of this experiment, assays were conducted in a flow-
through manner. Flow-through indicates that sample
contacted the assay surface and flowed through, over,
or around it during the assay procedure.
[0062] This experiment tested the ability of the cell

culture media (EMEM) to enhance stability of the anti-
gens as a component of the inventive stabilizing diluent.
Four test solutions were made: (A) 75% inventive dilu-
ent, 12.5% EMEM and 12.5% Stabilcoat buffer, (B) so-
lution A, where the EMEM additionally contains 2%
FCS, 1%L-Glutamine, and 0.5% PenStrep/Fungizone,
(C) 75% inventive diluent and 25% Stabilcoat diluent,
and (D) inventive diluent only. A 1:10 dilution of inacti-
vated influenza B stock suspension was made in each
of the four diluents by first making a 1:4 dilution and sub-
sequently a 1:2.5 dilution. Each of the four solutions (30
µl) were added to individual tubes containing 165 µl of
an extraction reagent and incubated for 1 minute. The
entirety of each sample was transferred onto the surface
described above and incubated for 3 minutes. Then, 100
µl of a conjugate (anti-influenza A antibody conjugated
to HRP mixed with an anti-influenza B antibody conju-
gated to HRP) was placed onto the surface for 3 addi-
tional minutes. Next, vacuum was applied to the bottom
of the surface to draw the sample/conjugate mix through
and away from the surface. The surface was washed 3
times by placing an aqueous wash solution on the sur-
face and allowing it to flow through the surface until it
was dry while under vacuum pressure. The vacuum was
turned off and 75 µl of a precipitating TMB substrate was
placed onto the assay surface and incubated for 6 min-
utes. The substrate was pulled through the surface and
the surface was washed once and dried as described
above. Then the assay signals were interpreted as in
Example 3.
[0063] Each solution was tested at Day 3 at 4°C and
Day 3 at 45°C. Solution A showed the best stability at 3
days at 45°C, followed by solution B, D, and C. The re-
sults indicate that incorporating the cell culture media/
Stabilcoat® into the diluent under increasingly dilute an-
tigen conditions enhances the stability of the antigen
(compare stability in solution A to that of solution D). Uti-
lizing a higher concentration of Stabilcoat® buffer as the
only other constituent (solution C) proved deleterious to
the antigen's stability. Figure 2 shows the results ob-
tained for the preceding experiment.
[0064] These results clearly indicate that the current
invention greatly surpasses other diluents in its ability
to stabilize protein antigens in an aqueous solution, es-
pecially those of influenza.

Claims

1. An aqueous reagent composition comprising a buff-
er, a protein-rich blocking agent comprising a mix-
ture of proteins and/or polypeptides and having a
total protein concentration of from 1 to 50g%, a sol-
ubilizing agent, a salt, a chelating agent, a deter-
gent, and a preservative and having a final pH of
7.5 to 8.5.

2. An aqueous reagent according to claim 1, wherein
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said blocking agent is a serum.

3. An aqueous reagent according to claim 2, wherein
said blocking agent is fetal calf serum.

4. An aqueous reagent according to any one of claims
1 to 3, wherein said solubilizing agent is glycerol.

5. The aqueous reagent composition according to any
one of claims 1 to 4 wherein the salt is selected from
potassium chloride, sodium chloride, magnesium
chloride, magnesium sulfate, and calcium chloride;

the chelating agent is selected from ethylene
glycol-bis (β-aminoethyl ether)-N, N, N', N'-
tetraacetic acid (EGTA) and ethylenediamine-
tetraacetic acid (EDTA);

the detergent is selected from CHAPS, cholic
acid, deoxycholic acid, digitonin, n-dodecyl-β-D-
maltoside, glycodeoxycholic acid, n-lauroylsarco-
sine, lauryl sulfate, saponin, polyoxethylene sorb-
itan monolaurate, and polyethylene glycol P-1, 1, 3,
3- tetramethylbutylphenyl ether; and

wherein said composition does not comprise
N-dodecanoyl-N-methylglycine or decanoyl N-
methylgluconamide.

6. An aqueous reagent according to any one of claims
1 to 5, wherein said salt is sodium chloride.

7. An aqueous reagent according to any one of claims
1 to 6, wherein said chelating agent is EDTA.

8. An aqueous reagent according to any one of claims
1 to 7, wherein said detergent is polyoxyethylene
sorbitan monolaurate.

9. An aqueous reagent according to any one of claims
1 to 8, wherein said preservative is trimethyltetra-
decylammonium bromide and gentamycin.

10. An aqueous reagent according to any one of claims
1 to 9, wherein said buffer is sodium phosphate.

11. The aqueous reagent of claim 5, wherein said buffer
is sodium phosphate, said serum is fetal calf serum,
said salt is sodium chloride, said chelator is EDTA,
said detergent is polyoxyethylene sorbitan monol-
aurate and said preservative is trimethyltetradecy-
lammonium bromide and gentamycin.

12. An aqueous reagent according to any one of claims
1 to 11, further comprising a tissue culture medium
or tissue culture media and Stabilcoat® buffer.

13. An aqueous reagent according to claim 12, wherein
said tissue culture medium is a minimum essential
media.

14. An aqueous reagent according to claim 12 or claim
13, wherein said tissue culture medium is Eagle's
minimum essential media.

15. An aqueous reagent according to any one of claims
1 to 14 comprising from 50 mM to 100 mM sodium
phosphate, from 2% to 20% v/v fetal calf serum,
from 2.5% to 10% v/v glycerol, from 50 mM to 2 M
socium chloride, from 10 mM to 15 mM EDTA, from
0.05% to 0.1% v/v polyoxyethylene sorbitan mon-
olaurate 0.01% w/v trimethyltetradecylammonium
bromide and 0.5% w/v gentamycin sulfate and hav-
ing a final pH of 7.5 to 8.5.

16. An aqueous reagent according to any one of claims
1 to 14, further comprising an antigen or polypep-
tide.

17. An aqueous reagent according to claim 16, wherein
the antigen or polypeptide is derived from a micro-
organism.

18. An aqueous reagent according to claim 17, wherein
said microorganism is a virus or a bacteria.

19. An aqueous reagent according to claim 18, wherein
said virus is influenza.

20. An aqueous reagent according to claim 19, wherein
said influenza is influenza B.

21. An aqueous reagent according to any one of claims
16 to 20, wherein said antigen is a polypeptide.

22. An aqueous reagent according to claim 21, wherein
said polypeptide is a nucleoprotein.

23. Process of stabilizing an antigen or polypeptide in
solution, comprising placing the antigen or polypep-
tide in an aqueous reagent according to any one of
claims 1 to 22.

24. Use of an aqueous reagent according to any one of
claims 1 to 22 for detecting a stabilized antigen or
polypeptide comprising placing an antigen or
polypeptide in said aqueous reagent any one of
claims 1 to 20, followed by the performance of an
analytical method to detect said stabilized antigen
or polypeptide.

25. The use of claim 24, wherein the analytical method
is an immunoassay or a nucleic acid hybridization
method.

26. The use of claim 25, wherein the immunoassay is
an enzyme immunoassay or an optical immu-
noassay.
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Patentansprüche

1. Wässrige Reagenszusammensetzung, umfassend
einen Puffer, ein proteinreiches Blockiermittel, wel-
ches ein Gemisch aus Proteinen und/oder Polypep-
tiden umfasst und eine Gesamtproteinkonzentrati-
on von 1 bis 50 g-% ausweist, einen Lösungsver-
mittler, ein Salz, einen Chelatbildner, ein Detergens
und ein Konservierungsmittel, und welches einen
endgültigen pH-Wert von 7,5 bis 8,5 aufweist.

2. Wässriges Reagens nach Anspruch 1, wobei das
Blockiermittel ein Serum ist.

3. Wässriges Reagens nach Anspruch 2, wobei das
Blockiermittel fötales Kälberserum ist.

4. Wässriges Reagens nach einem der Ansprüche 1
bis 3, wobei der Lösungsvermittler Glycerol ist.

5. Wässrige Reagenszusammensetzung nach einem
der Ansprüche 1 bis 4, wobei das Salz ausgewählt
ist aus Kaliumchlorid, Natriumchlorid, Magnesium-
chlorid, Magnesiumsulfat und Calciumchlorid;
der Chelatbildner ausgewählt ist aus Ethylenglycol-
bis-(β-aminoethylether)-N,N,N',N'-tetraessigsäure
(EGTA) und Ethylendiamintetraessigsäure (EDTA);
das Detergens ausgewählt ist aus CHAPS, Chol-
säure, Desoxycholsäure, Digitonin, n-Dodecyl-β-D-
maltosid, Glycodesoxycholsäure, n-Lauroytsarco-
sin, Laurylsulfat, Saponin, Polyoxyethylensorbitan-
monolaurat und Polyethylenglycol-P-1,1,3,3-Tetra-
methylbutytphenylether; und
wobei die Zusammensetzung kein N-Dodeca-
noyl-N-methylglycin oder Decanoyl-N-methylglu-
conamid umfasst.

6. Wässriges Reagens nach einem der Ansprüche 1
bis 5, wobei das Salz Natriumchlorid ist.

7. Wässriges Reagens nach einem der Ansprüche 1
bis 6, wobei der Chelatbildner EDTA ist.

8. Wässriges Reagens nach einem der Ansprüche 1
bis 7, wobei das Detergens Polyoxyethylensorbi-
tanmonolaurat ist.

9. Wässriges Reagens nach einem der Ansprüche 1
bis 8, wobei das Konservierungsmittel Trimethylte-
tradecylammoniumbromid und Gentamycin ist.

10. Wässriges Reagens nach einem der Ansprüche 1
bis 9, wobei der Puffer Natriumphosphat ist.

11. Wässriges Reagens nach Anspruch 5, wobei der
Puffer Natriumphosphat ist, das Serum fötales Käl-
berserum ist, das Salz Natriumchlorid ist, der Che-
latbildner EDTA ist, das Detergens Polyoxyethylen-

sorbitanmonolaurat ist und das Konservierungsmit-
tel Trimethyltetradecylammoniumbromid und Gen-
tamycin ist.

12. Wässriges Reagens nach einem der Ansprüche 1
bis 11, welches außerdem ein Gewebekulturmedi-
um oder Gewebekutturmedien und Stabilcoat®
-Puffer umfasst.

13. Wässriges Reagens nach Anspruch 12, wobei das
Gewebekulturmedium ein Minimum Essential Me-
dium ist.

14. Wässriges Reagens nach Anspruch 12 oder An-
spruch 13, wobei das Gewebekulturmedium Ea-
gle's Minimum Essential Medium ist.

15. Wässriges Reagens nach einem der Ansprüche 1
bis 14, umfassend 50 mM bis 100 mM Natriump-
hosphat, 2% bis 20% v/v fötales Kälberserum, 2,5%
bis 10% v/v Glycerol, 50 mM bis 2 M Natriumchlorid,
10 mM bis 15 mM EDTA, 0,05% bis 0,1% v/v Poly-
oxyethylensorbitanmonolaurat, 0,01% w/v Trime-
thyltetradecylammoniumbromid und 0,5% w/v Gen-
tamycinsulfat, und welches einen endgültigen
pH-Wert von 7,5 bis 8,5 aufweist.

16. Wässriges Reagens nach einem der Ansprüche 1
bis 14, welches außerdem ein Antigen oder Poly-
peptid umfasst.

17. Wässriges Reagens nach Anspruch 16, wobei das
Antigen oder Polypeptid von einem Mikroorganis-
mus abstammt.

18. Wässriges Reagens nach Anspruch 17, wobei der
Mikroorganismus ein Virus oder eine Bakterie ist.

19. Wässriges Reagens nach Anspruch 18, wobei das
Virus Influenzavirus ist.

20. Wässriges Reagens nach Anspruch 19, wobei das
Influenzavirus Influenza-B-Virus ist.

21. Wässriges Reagens nach einem der Ansprüche 16
bis 20, wobei das Antigen ein Polypeptid ist.

22. Wässriges Reagens nach Anspruch 21, wobei das
Polypeptid ein Nukleoprotein ist.

23. Verfahren zum Stabilisieren eines Antigens oder
Polypeptids in Lösung, umfassend das Einbringen
des Antigens oder Polypeptids in ein wässriges
Reagens nach einem der Ansprüche 1 bis 22.

24. Verwendung eines wässrigen Reagens nach einem
der Ansprüche 1 bis 22 zum Nachweisen eines sta-
bilisierten Antigens oder Polypeptids, umfassend
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das Einbringen eines Antigens oder Polypeptids in
das wässrige Reagens nach einem der Ansprüche
1 bis 20, gefolgt von der Durchführung eines Ana-
lyseverfahrens zum Nachweisen des stabilisierten
Antigens oder Polypeptids.

25. Verwendung nach Anspruch 24, wobei das Analy-
severfahren ein immunoassay oder eine Nuklein-
säure-Hybridisationsmethode ist.

26. Verwendung nach Anspruch 25, wobei der Immun-
oassay ein Enzymimmunoassay oder ein optischer
Immunoassay ist.

Revendications

1. Composition de réactif aqueux comprenant un tam-
pon, un agent bloquant riche en protéines compre-
nant un mélange de protéines et/ou de polypeptides
et ayant une concentration massique de 1 à 50 %
en protéines totale, un agent solubilisant, un sel, un
agent chélatant, un détergent, et un conservateur
et ayant un pH final de 7,5 à 8,5.

2. Réactif aqueux selon la revendication 1, dans le-
quel ledit agent bloquant est un sérum.

3. Réactif aqueux selon la revendication 2, dans le-
quel ledit agent bloquant est du sérum de veau foe-
tal.

4. Réactif aqueux selon l'une quelconque des reven-
dications 1 à 3, dans lequel ledit agent solubilisant
est du glycérol.

5. Composition de réactif aqueux selon l'une quelcon-
que des revendications 1 à 4, dans laquelle le sel
est choisi parmi le chlorure de potassium, le chlo-
rure de sodium, le chlorure de magnésium, le sul-
fate de magnésium et le chlorure de calcium ;
l'agent chélatant est choisi parmi l'éthylèneglycol-
bis(éther β-aminoéthylique)-N,N,N',N'-acide tétraa-
cétique (EGTA) et l'acide éthylènediaminetétraacé-
tique (EDTA);
le détergent est choisi parmi le CHAPS, l'acide cho-
lique, l'acide désoxycholique, la digitonine, le n-do-
décyl-β-D-maltoside, l'acide glycodésoxycholique,
la n-lauroylsarcosine, le sulfate de lauryle, la sapo-
nine, le monolaurate de polyoxyéthylène sorbitan
et l'éther P-1,1,3,3-tétraméthylbutylphénylique de
polyéthylèneglycol; et
laquelle dite composition ne comprend pas de N-
dodécanoyl-N-méthylglycine ni de décanoyl-N-mé-
thylgluconamide.

6. Réactif aqueux selon l'une quelconque des reven-
dications 1 à 5, dans lequel ledit sel est le chlorure

de sodium.

7. Réactif aqueux selon l'une quelconque des reven-
dications 1 à 6, dans lequel ledit agent chélatant est
l'EDTA.

8. Réactif aqueux selon l'une quelconque des reven-
dications 1 à 7, dans lequel ledit détergent est le
monolaurate de polyoxyéthylène sorbitan.

9. Réactif aqueux selon l'une quelconque des reven-
dications 1 à 8, dans lequel ledit conservateur est
le bromure de triméthyltétradécylammonium et la
gentamicine.

10. Réactif aqueux selon l'une quelconque des reven-
dications 1 à 9, dans lequel ledit tampon est le phos-
phate de sodium.

11. Réactif aqueux de la revendication 5, dans lequel
ledit tampon est le phosphate de sodium, ledit sé-
rum est du sérum de veau foetal, ledit sel est le chlo-
rure de sodium, ledit agent chélatant est l'EDTA, le-
dit détergent est le monolaurate de polyoxyéthylène
sorbitan et ledit conservateur est le bromure de tri-
méthyltétradécylammonium et la gentamicine.

12. Réactif aqueux selon l'une quelconque des reven-
dications 1 à 11, comprenant en outre un milieu de
culture de tissu ou des milieux de culture de tissu
et du tampon Stabilcoat® .

13. Réactif aqueux selon la revendication 12, dans le-
quel ledit milieu de culture de tissu est un milieu es-
sentiel minimal.

14. Réactif aqueux selon la revendication 12 ou la re-
vendication 13, dans lequel ledit milieu de culture
de tissu est un milieu essentiel minimal d'Eagle.

15. Réactif aqueux selon l'une quelconque des reven-
dications 1 à 14, comprenant de 50 mM à 100 mM
de phosphate de sodium, de 2 % à 20 % v/v de sé-
rum de veau foetal, de 2,5 % à 10 % v/v de glycérol,
de 50 mM à 2 M de chlorure de sodium, de 10 mM
à 15 mM d'EDTA, de 0,05 % à 0,1 % v/v de mono-
laurate de polyoxyéthylène sorbitan, 0,01 % p/v de
bromure de triméthyltétradécylammonium et 0,5 %
p/v de sulfate de gentamicine et ayant un pH final
de 7,5 à 8,5.

16. Réactif aqueux selon l'une quelconque des reven-
dications 1 à 14, comprenant en outre un antigène
ou un polypeptide.

17. Réactif aqueux selon la revendication 16, dans le-
quel l'antigène ou le polypeptide est dérivé d'un mi-
croorganisme.
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18. Réactif aqueux selon la revendication 17, dans le-
quel ledit microorganisme est un virus ou une bac-
térie.

19. Réactif aqueux selon la revendication 18, dans le-
quel ledit virus est la grippe.

20. Réactif aqueux selon la revendication 19, dans le-
quel ladite grippe est la grippe B.

21. Réactif aqueux selon l'une quelconque des reven-
dications 16 à 20, dans lequel ledit antigène est un
polypeptide.

22. Réactif aqueux selon la revendication 21, dans le-
quel ledit polypeptide est une nucléoprotéine.

23. Procédé de stabilisation en solution d'un antigène
ou d'un polypeptide, comprenant le fait de placer
l'antigène ou le polypeptide dans un réactif aqueux
selon l'une quelconque des revendications 1 à 22.

24. Utilisation d'un réactif aqueux selon l'une quelcon-
que des revendication 1 à 22 pour détecter un an-
tigène ou un polypeptide stabilisé, comprenant le
fait de placer l'antigène ou le polypeptide dans ledit
réactif aqueux selon l'une quelconque des revendi-
cations 1 à 20, suivi de la mise en oeuvre d'un pro-
cédé analytique pour détecter ledit antigène ou po-
lypeptide stabilisé.

25. Utilisation de la revendication 24, dans lequel le
procédé analytique est un test immunologique ou
un procédé d'hybridation d'acides nucléiques.

26. Utilisation de la revendication 25, dans laquelle le
test immunologique est un test immunologique en-
zymatique ou un test immunologique optique.
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