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Description

Field of the invention

[0001] The present invention relates to a method for detecting a core polypeptide of a hepatitis C virus (HCV) in a
sample from a subject comprising (a) contacting said sample with a surfactant comprising a cationic detergent; (b)
contacting said sample with a binding compound; and (c) detecting a core polypeptide of said HCV in said sample;
wherein step a) is immediately followed by step b). The present invention further relates to a method for pre-processing
a sample from a subject for detection of an HCV core polypeptide, comprising (a) contacting said sample with a surfactant
comprising a cationic detergent and with an agent inducing a pH shift, immediately followed by (b) contacting said sample
with a binding compound. Moreover, the present invention further relates to uses, devices, and analytical systems related
to aforesaid methods.

Related art

[0002] Hepatitis C viruses (HCV) are small, enveloped viruses of the family Flaviviridae, genus Hepacivirus, comprising
a +-strand, single-stranded RNA as a genome. In the HCV particle, the core protein is associated with the RNA genome,
forming a capsid-like structure, which is surrounded by a membrane comprising the viral glycoproteins E1 and E2. The
HCV comprise at least six or seven genotypes and were identified as the causative agents of Hepatitis C, also known
as non-A-non-B hepatitis.
[0003] Diagnosis of HCV infection is usually performed in blood-derived samples, typically immunologically detecting
the viral core protein or detecting anti-HCV antibodies, or both, or detecting the viral genome by PCR. A generally
important aspect in immunoassays for detecting HCV and in particular for detecting HCV core polypeptide is the provision
of a highly sensitive and highly specific test that reliably detects infected samples in all phases after infection while the
number of false results, like e.g. false positives, should remain as small as possible. In addition, susceptibility to inter-
ference is also undesirable as this often leads to unclear or false results that make further expensive and time-consuming
investigation necessary. The immunological methods used in the art include various combinations of acidic or neutral
treatments in the presence of detergents and/or chaotropic agents (EP 0 967 484 A1, EP 1 020 727 A1, EP 1 691 198
A1), or treating a sample or virus pelleted therefrom with chaotropic agents at alkaline pH (JP 1999178174A; EP 2 327
987 A2; Tanaka et al. (1995), J Hepatol 23: 742), aimed at disassembling viral particles in order to increase sensitivity
of the assay. High salt concentrations were also used, for the same purpose (EP 1 083 428 A2). The methods known
in the art for detecting HCV include an incubation step maintaining the sample under the aforesaid conditions for 10 to
60 minutes or even more to ensure complete denaturation and, thus, to obtain optimal sensitivity. However, adding an
incubation time to an assay reduces throughput, which is undesirable in particular in modern high-throughput clinical
analysis.

Problem to be solved

[0004] It is therefore an objective of the present invention to provide improved means and methods for detecting HCV
avoiding at least in part the drawbacks of the prior art, in particular with regard to increasing throughput.

Summary of the invention

[0005] This problem is solved by the means and methods of the present invention, with the features of the independent
claims. Preferred embodiments, which might be realized in an isolated fashion or in any arbitrary combination are listed
in the dependent claims.
[0006] Accordingly, the present invention relates to a method for detecting a core polypeptide of a hepatitis C virus
(HCV) in a sample from a subject comprising

(a) contacting said sample with a surfactant comprising a cationic detergent;
(b) contacting said sample with a binding compound; and
(c) detecting a core polypeptide of said HCV in said sample;

wherein step a) is immediately followed by step b). Immediately is a time frame of from one second to less than five
minutes, wherein the time frame between steps a) and b) starts with adding said surfactant to said sample, and ends
with adding said binding compound.
[0007] Step (a) further comprises contacting said sample with an agent inducing a pH shift of at least 2 pH units.
[0008] As used in the following, the terms "have", "comprise" or "include" or any arbitrary grammatical variations thereof
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are used in a non-exclusive way. Thus, these terms may both refer to a situation in which, besides the feature introduced
by these terms, no further features are present in the entity described in this context and to a situation in which one or
more further features are present. As an example, the expressions "A has B", "A comprises B" and "A includes B" may
both refer to a situation in which, besides B, no other element is present in A (i.e. a situation in which A solely and
exclusively consists of B) and to a situation in which, besides B, one or more further elements are present in entity A,
such as element C, elements C and D or even further elements.
[0009] Further, as used in the following, the terms "preferably", "more preferably", "most preferably", "particularly",
"more particularly", "specifically", "more specifically" or similar terms are used in conjunction with optional features,
without restricting further possibilities. Thus, features introduced by these terms are optional features and are not intended
to restrict the scope of the claims in any way. The invention may, as the skilled person will recognize, be performed by
using alternative features. Similarly, features introduced by "in an embodiment of the invention" or similar expressions
are intended to be optional features, without any restriction regarding further embodiments of the invention, without any
restrictions regarding the scope of the invention and without any restriction regarding the possibility of combining the
features introduced in such way with other optional or non-optional features of the invention. Moreover, if not otherwise
indicated, the term "about" relates to the indicated value with the commonly accepted technical precision in the relevant
field, in an embodiment relates to the indicated value 6 20%.
[0010] The method for detecting a core polypeptide of a HCV of the present invention, in an embodiment, is an in vitro
method. Moreover, it may comprise steps in addition to those explicitly mentioned above. For example, further steps
may relate, e.g., to obtaining a sample for step (a), or calculating a measurement value or a corrected measurement
value in step (b); in particular, the method may in step (a) further comprise contacting said sample with an agent inducing
a pH shift. Moreover, one or more of said steps may be performed by automated equipment.
[0011] Thus, in an embodiment, the method for detecting a core polypeptide of a HCV comprises the following steps:

(a) contacting a sample with an agent inducing a pH shift and with a surfactant comprising a cationic detergent,
thereby creating a reaction mixture allowing said sample, said agent inducing a pH shift and said surfactant to
interact, immediately followed by,
(b) adding, in an embodiment consecutively adding, at least two binding compounds specifically binding to said core
polypeptide, at least one of said at least two binding compounds being a capture compound and at least one of said
at least two binding compounds being a detector compound,
(c) forming an immunoreaction admixture by admixing said reaction mixture with said binding compounds,
(d) maintaining said immunoreaction admixture for a time period sufficient for allowing said core polypeptide present
in said sample to immunoreact with the at least two binding compounds to form an immunoreaction product, and
(e) detecting the presence and/or the concentration of any of said immunoreaction product.

[0012] As will be understood by the skilled person, detecting a core polypeptide of a virus in a sample of a subject will
usually be indicative of the presence of a virus. Accordingly, the method for detecting a core polypeptide of a HCV, in
an embodiment, is a method for detecting a HCV in a sample from a subject comprising

(a) contacting said sample with a surfactant comprising a cationic detergent;
(b) contacting said sample with a binding compound;
(c) detecting a core polypeptide of said HCV in said sample, and, thereby,
(d) detecting said HCV;

wherein step a) is immediately followed by step b).
[0013] In an embodiment, in the aforementioned methods the core polypeptide is detected by a non-size discriminatory
detection method, i.e., in an embodiment, a method detecting a feature of said core polypeptide without detecting the
molecular mass of the analyte detected. Thus, in an embodiment, the aforementioned methods comprise a sandwich
immunoassay, in particular a double antibody sandwich immunoassay, e.g. a sandwich ELISA or a sandwich ECLIA.
[0014] In an embodiment, the method for detecting a core polypeptide of a HCV has an average recovery rate of at
least 75%, in an embodiment at least 80%, in a further embodiment at least 85%, in a further embodiment at least 90%,
in a further embodiment at least 95%, wherein the term recovery rate relates to the ratio, expressed in percent, of the
amount of core polypeptide detected in a sample by the method of the present invention, to the amount of core polypeptide
detected in the same method but comprising a preincubation time of sample with surfactant comprising a cationic
detergent and an agent inducing a pH shift, but in the absence of a binding compound, for 9 min. Thus, in an embodiment,
the recovery rate is calculated as (signal obtained with immediate addition of binding compound / signal obtained with
9 min preincubation ∗ 100%). In an embodiment, the average recovery rate is calculated as the mean of the recovery
rates obtained in five HCV antigen positive samples.
[0015] The term "virus" is understood by the skilled person. The term "hepatitis C virus " or "HCV", relates to the
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member of the genus hepacivirus also known to the skilled person. In an embodiment, the HCV is one of the HCV
described in Smith et al. (2014), Hepatology 59(1): 318. In a further embodiment, the HCV is HCV genotype 1, in particular
having a genome as specified in Genbank Acc No.: NC_004102.1 GI:22129792; is HCV genotype 2, in particular having
a genome as specified in Genbank Acc No.: NC_009823.1 GI:157781212; is HCV genotype 3, in particular having a
genome as specified in Genbank Acc No.: NC_009824.1 GI:157781216; is HCV genotype 4, in particular having a
genome as specified in Genbank Acc No.: NC_009825.1 GI:157781208; is HCV genotype 5, in particular having a
genome as specified in Genbank Acc No.: NC_009826.1 GI:157781210; is HCV genotype 6, in particular having a
genome as specified in Genbank Acc No.: NC_009827.1 GI:157781214, or is HCV genotype 7, in particular genotype
7a, in particular having a genome as specified in Genbank Acc No.: EF108306.2 GI:763907344. In a further embodiment,
the HCV is HCV genotype 1, in particular having a genome as specified in Genbank Acc No.: NC_004102.1 GI:22129792.
[0016] The term "contacting", as used in the context of the methods of the present invention, is understood by the
skilled person. In an embodiment, the term relates to bringing a compound, in particular a surfactant comprising a cationic
detergent and/or an agent inducing a pH shift, of the present invention in physical contact with a sample or with a further
compound and thereby allowing the compound and the further compound to interact. In an embodiment, the term
"contacting a sample with a surfactant comprising a cationic detergent " relates to bringing a sample as specified herein
into contact with a surfactant comprising a cationic detergent, i.e. to contacting a sample diluted with a diluent or an
undiluted sample with a surfactant comprising a cationic detergent, wherein said diluent does not comprise a surfactant
comprising a cationic detergent as specified herein. Accordingly, in an embodiment, obtaining a pellet from a sample
by centrifugation, optionally preceded by a precipitation step, and contacting said pellet with a surfactant comprising a
cationic detergent, is not contacting a sample with a surfactant comprising a cationic detergent according to the present
invention. As used herein, the term "reaction mixture" relates to any mixture contacting a first compound with a second
compound, e.g. a surfactant comprising a cationic detergent with a sample, allowing said first and second compound to
react.
[0017] The term "surfactant", as used herein, relates to a compound or to a mixture of compounds having amphiphilic
properties and lowering surface tension of a liquid comprising them, wherein, in an embodiment, the surfactant comprises
a cationic detergent. As used herein, the term "detergent" is used in a broad sense and relates to compounds or mixtures
having surfactant properties. Cationic detergents are known in the art and include, without limitation, quarternary am-
monium detergents. In an embodiment, the cationic detergent is a hexadecyl-trimethylammonium salt, in an embodiment
is hexadecyltrimethylammoniumchloride (HTAC, CAS Number 112-02-7). In a further embodiment, the surfactant further
comprises a non-ionic detergent, i.e., the surfactant is a mixture of a cationic and non-ionic detergent. In an embodiment,
the non-ionic detergent is an alkyl-glycoside, in a further embodiment an n-alkyl-glycoside, in a further embodiment an
octylglycoside (n-octyl-β-D-glucoside, CAS Number 29836-26-8). In an embodiment, the surfactant consists of said
cationic detergent and said non-ionic detergent.
[0018] In an embodiment, contacting a sample with a surfactant comprising a cationic detergent comprises contacting
said sample with a cationic detergent at a concentration of from 0.25% (w/v) to 1% (w/v), in an embodiment of from 0.3%
(w/v) to 0.8% (w/v), in a further embodiment of from 0.4% (w/v) to 0.6% (w/v), in a further embodiment of about 0.5%
(w/v), in a further embodiment of 0.5% (w/v). In an embodiment, contacting a sample with a surfactant comprising a
cationic detergent further comprises contacting said sample with a non-ionic detergent at a concentration of at least
0.1% (w/v), in an embodiment of from 0.1% (w/v) to 2.5%(w/v), in a further embodiment of from 0.12% (w/v) to 1.5%
(w/v), in a further embodiment of from 0.15% (w/v) to 0.5% (w/v). Thus, in an embodiment, contacting a sample with a
surfactant comprising a cationic detergent comprises diluting 2 parts of sample with 1 part of a pre-processing reagent
comprising the cationic detergent at a concentration of from 0.75% (w/v) to 3% (w/v), in an embodiment of from 0.9%
(w/v) to 2.4% (w/v), in a further embodiment of from 1.2% (w/v) to 1.8% (w/v), in a further embodiment of about 1.5%
(w/v), in a further embodiment of 1.5% (w/v). In an embodiment, said pre-processing agent further comprises a non-
ionic detergent at a concentration of at least 0.3% (w/v), in an embodiment of from 0.3% (w/v) to 7.5%, in a further
embodiment of from 0.36% (w/v) to 4.5% (w/v), in a further embodiment of from 0.45% (w/v) to 1.5% (w/v).
[0019] As used herein, the term "immediately" is used in a broad sense and relates to a time frame of less than five
minutes. In an embodiment, immediately is a time frame of less than 4 min, in a further embodiment of less than 3 min,
in a further embodiment of less than 2 min, in a further embodiment of less than 1 min, in a further embodiment of less
than 45 s, in a further embodiment of less than 30 s, in a further embodiment of less than 15 s. In a further embodiment,
the term immediately relates to a time frame as short as technically possible. As will be understood by the skilled person,
a time frame as short as technically possible, in an embodiment, is the period of time an operator or machine requires
for adding a binding compound to a sample after a surfactant comprising a cationic detergent was added and which is
less than the amount of time as specified above, in particular is less than 1 min, in an embodiment is less than 45 s, in
a further embodiment is less than 30 s, in a further embodiment is less than 15 s. Thus, in an embodiment, the term
immediately relates to a time period not comprising a dedicated incubation time for incubating the sample with the
surfactant comprising a cationic detergent in the absence of a binding compound. In an embodiment, the term immediately
relates to a time frame of from 1 s to less than 5 min, in an embodiment of from 2 s to 1 min, in a further embodiment
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of from 5 s to 30 min, in a further embodiment of from 10 s to 20 s. In an embodiment, the time frame between contacting
a sample with a surfactant comprising a cationic detergent and contacting said sample with a binding compound starts
with adding said surfactant to said sample, and ends with adding said binding compound.
[0020] In an embodiment, the method for detecting a core polypeptide of the present invention further comprises
contacting the sample with an agent inducing a pH shift, in an embodiment before, after and/or simultaneously to
contacting said sample with a surfactant comprising a cationic detergent. In an embodiment, the sample is contacted
with said agent inducing a pH shift and with said surfactant simultaneously. As will be understood by the skilled person,
the term "contacting simultaneously", in an embodiment, relates to a proceeding wherein the sample is contacted with
the agent inducing a pH shift and with the surfactant in such a way that the sample, the agent inducing a pH shift, and
the surfactant are present in a common solution for at least the time required for adding a binding agent as specified
elsewhere herein. Accordingly, simultaneous treatment shall include a case where the agent inducing a pH shift is
neutralized immediately and, formally, is no longer present. In an embodiment, contacting the sample with an agent
inducing a pH shift and contacting said sample with a surfactant comprising a cationic detergent is accomplished by
adding a solution comprising both said agent inducing a pH shift and said surfactant comprising a cationic detergent to
said sample
[0021] As used herein, the term "pH shift" relates to a change in pH of a sample or a sample / reagent mixture of at
least 1 pH unit, in an embodiment of at least 2 pH units, in a further embodiment of more than 2 pH units. In an embodiment,
a pH shift is a decrease in pH of a sample or a sample / reagent mixture of at least 2 pH units, or is an increase in pH
of a sample or a sample / reagent mixture of at least 3 pH units. In an embodiment, the pH shift is a sudden pH shift,
i.e. a pH shift occurring within at most 1 min, in an embodiment at most 10 s. In an embodiment, the pH of an aqueous
solution is determined according to DIN EN ISO 10523 (April 2012).
[0022] The term "agent inducing a pH shift", as used herein, relates to a chemical compound causing a pH shift as
specified herein above to occur in a sample. In an embodiment, the agent inducing a pH shift is a base. In a further
embodiment, the agent inducing a pH shift is an acid.
[0023] The term "base", as used herein, relates to a compound inducing an increase in pH in an aqueous solution. In
an embodiment, the base is a Bronsted-Lowry base. In a further embodiment, the base is a compound comprising or
generating hydroxide ions in an aqueous solution. In a further embodiment, the base is an alkali metal hydroxide e.g.
LiOH, NaOH, KOH, or RbOH; or an alkaline earth metal hydroxide, e.g. Be(OH)2, Mg(OH)2, or Ca(OH)2. In another
embodiment, the base has a pKB value of at most 4, in an embodiment at most 3, in a further embodiment at most 2.
In a further embodiment, the base is sodium hydroxide or potassium hydroxide, in particular is potassium hydroxide.
[0024] In an embodiment, contacting a sample with a base comprises shifting the pH in said sample to at least 10.5,
in a further embodiment to at least 11.6, in a further embodiment to at least 11.75, in an embodiment to at least 11.9,
in a further embodiment to at least 12, in a further embodiment to at least 12.1. As will be understood by the skilled
person, strongly alkaline pH may cause hydrolysis of polypeptides, including core polypeptides. Accordingly, in an
embodiment, the pH in the sample is shifted to at most 14, in a further embodiment to at most 13.2, in a further embodiment
to at most 13. In another embodiment, the pH in the sample is shifted to of from 11.75 to 12.75, in an embodiment of
from 11.9 to 12.6, in a further embodiment of from 12 to 12.5. In a further embodiment, contacting a sample with a base
is contacting a sample with a buffer of a pH as indicated above, in an embodiment a buffer comprising a buffer compound
having at least one pKB at a pH as indicated above.
[0025] In an embodiment, contacting a sample with a base comprises contacting said sample with a, in an embodiment
aqueous, solution of a base, wherein the concentration of said base in said solution is of from 0.1 mol/l to 1 mol/l, in an
embodiment is of from 0.15 mol/l to 0.5 mol/l, in an embodiment is of from 0.2 mol/l to 0.3 mol/l, in an embodiment is
about 0.25 mol/l, in an embodiment is 0.25 mol/1. In an embodiment, the sample and the solution of the base, are mixed
in a ratio of about 2:1 (sample:base solution) in such case, in a further embodiment in a ratio of 2:1 (sample:base solution).
Thus, in an embodiment, contacting a sample with a base comprises adding said base to said sample up to a final
concentration of from 0.05 mol/l to 0.17 mol/l, in an embodiment of from 0.07 mol/l to 0.09 mol/1.
[0026] The term "acid" is used herein in a broad sense and includes all compounds inducing a decrease in pH in an
aqueous solution. Thus, the term acid, in an embodiment, includes acids in the classical meaning of the term, as well
as buffers having an acidic pH. In an embodiment, the acid is a Brønsted-Lowry acid. In a further embodiment, the acid
is a compound comprising or generating additional oxonium ions (hydronium ions) in an aqueous solution. In a further
embodiment, the acid is an organic or inorganic buffer having an acidic pH as specified elsewhere herein. In another
embodiment, the acidic buffer has a pKA value of at most 6, in an embodiment at most 5.5, in a further embodiment at
most 5. In an embodiment, the acid, in particular the acidic buffer, has a pH of at most 6, in an embodiment at most 5.5,
in a further embodiment at most 5. In a further embodiment, the acid is a phosphate buffer, in an embodiment is a
potassium phosphate buffer having an acidic pH, in particular a pH of at most 6, in an embodiment at most 5.5, in a
further embodiment at most 5.
[0027] In an embodiment, contacting a sample with an acid comprises shifting the pH in said sample to at most 6, in
a further embodiment to at most 5.5, in a further embodiment to at most 5. As will be understood by the skilled person,
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strongly acidic pH may cause hydrolysis of polypeptides, including core polypeptides. Accordingly, in an embodiment,
the pH in said sample is shifted to at least 2, in a further embodiment at least 3, in a further embodiment of at least 4.
In another embodiment, the pH in the sample is shifted to a pH of from 3 to 6, in an embodiment of from 4 to 5.75, in a
further embodiment of from 4.5 to 5.5. In a further embodiment, contacting a sample with an acid is contacting a sample
with an organic or inorganic acid inducing a pH in the sample as indicated above.
[0028] In an embodiment, contacting a sample with an acid comprises contacting said sample with an, in an embodiment
aqueous, solution of an acid, wherein the concentration of said acid in said solution is of from 0.1 mol/l to 1 mol/l, in an
embodiment is of from 0.15 mol/l to 0.5 mol/l, in an embodiment is of from 0.175 mol/l to 0.4 mol/l, in an embodiment is
about 0.2 mol/l, in an embodiment is 0.2 mol/1. In an embodiment, the sample and the solution of the acid are mixed in
a ratio of about 2:1 (sample:acid solution) in such case, in a further embodiment in a ratio of 2:1 (sample:acid solution).
Thus, in an embodiment, contacting said sample with an acid comprises adding 1 part of 0.2 mol/l solution of acid, in
particular acidic buffer, to 2 parts of said sample. Also, in an embodiment, contacting a sample with an acid comprises
adding said acid to said sample up to a final concentration of from 0.03 mol/l to 0.3 mol/l, in an embodiment of from 0.05
mol/l to 0.17 mol/1.
[0029] In an embodiment, the methods of the present invention are performed at a sample temperature and/or a
sample/reagent mixture temperature of from 10°C to 50°C, in an embodiment of from 20°C to 45°C, in a further embod-
iment of from 30°C to 40°C, in a further embodiment of 3763°C.
[0030] As will be understood, depending in particular on the nature of the binding compound(s) used, it may be
advantageous to neutralize the agent inducing a pH shift before contacting the sample with a binding compound. Thus,
in an embodiment, the method comprises the further step of neutralizing the agent inducing a pH shift before or during
contacting said sample with a binding compound in step b). Neutralization may, however, also be unnecessary, e.g. in
case the treated sample is strongly diluted after treatment with the agent inducing a pH shift and/or in case the binding
compound(s) used is (are) insensitive to non-neutral conditions. In an embodiment, the sample is neutralized to a pH
of 762, in an embodiment to a pH of 761.5, in a further embodiment to a pH of 761. The skilled person knows appropriate
methods for neutralizing an agent inducing a pH shift in an aqueous solution. In an embodiment, neutralization is
accomplished by adding a buffer compound buffered at an appropriate pH, in an embodiment by adding at least 0.4
parts of a 0.1 to 0.2 mol/l buffer, in a further embodiment a 0.1 to 0.2 mol/l phosphate buffer, in a further embodiment a
0.1 to 0.2 mol/l potassium phosphate buffer to one part of sample/reagent mixture. In case the agent inducing a pH shift
is a base, in an embodiment, the aforesaid 0.2 mol/l buffer is having a pH of from 5.5 to 7.5, in a further embodiment of
from 6 to 7, in a further embodiment about 6.5, in a further embodiment of from 6.3 to 6.5. In case the agent inducing a
pH shift is an acid, in an embodiment, the aforesaid 0.1 mol/l buffer is having a pH of from 6 to 8, in a further embodiment
of from 6.5 to 7.5, in a further embodiment about 7, in a further embodiment of 7. In an embodiment, neutralization is
performed before the sample is contacted to a binding compound of the present invention. In a further embodiment, the
binding compound(s) of the present invention is (are) comprised in the neutralization solution used for neutralization,
i.e. neutralization is performed while contacting said HCV with a binding polypeptide.
[0031] In an embodiment, polypeptides present in the sample are not removed from the sample before treating said
sample with a surfactant comprising a cationic detergent. In an embodiment, denatured polypeptides are not removed
from the sample after pH shift treatment, in particular after neutralizing the base. In a further embodiment, denatured
polypeptides are not solubilized by addition of a chaotropic agent.
[0032] As used herein, the term "detecting" refers to detecting at least one feature, in an embodiment, an immunological
feature, of a core polypeptide of an HCV to be detected in the sample, qualitatively or quantitatively. A feature in
accordance with the present invention, in an embodiment, is a structural feature of a core polypeptide facilitating detection
of the core polypeptide in a sample, e.g. by means of a binding compound specifically binding to said feature. In an
embodiment, said feature facilitates identification, in a further embodiment quantification, of the core polypeptide by
immunological means. Typical usable features are features facilitating differentiation of said core polypeptide from other
chemical compounds present in a sample. In an embodiment, detecting a core polypeptide is establishing whether a
core polypeptide is present or absent in the sample at a titer above the detection limit of the method. Methods of
establishing a detection limit for a given method are known to the skilled person and include, e.g. dilution titration
experiments. In a further embodiment, detecting is detecting semi-quantitatively or quantitatively the amount or titer of
a core polypeptide or HCV in a sample. For quantitative detection, either the absolute or precise amount of the core
polypeptide or HCV will be detected or the relative amount of the core polypeptide or HCV will be detected. The relative
amount may be detected in a case were the precise amount can or shall not be detected. In said case, it can be detected
whether the amount in which the core polypeptide or HCV is present is increased or diminished with respect to a second
sample comprising said core polypeptide or HCV in a second, in an embodiment pre-determined, amount.
[0033] As will be understood by the skilled person, the method of detecting a core polypeptide will depend on the
assay format chosen. In an embodiment, the assay is a sandwich assay wherein an analyte, e.g. a HCV, a capsomer
thereof, or a core polypeptide thereof, is bound to a capture compound bound to a solid surface, and wherein the amount
of analyte captured is detected by binding of a detector compound as specified herein below to said captured analyte.
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In an embodiment, the capture and/or detector compound is an antibody and the sandwich assay is a sandwich immu-
noassay. As will be understood by the skilled person, in an embodiment, a detectable feature of the analyte may be
present on the analyte more than once; in such case, the capture compound and the detector compound may both
recognize said feature; or the capture compound recognizes a first feature and the detector compound recognizes a
second, i.e., structurally different, feature. However, a specific detectable feature of the analyte may be present on the
analyte only once; in such case, in an embodiment, the capture compound recognizes a first feature and the detector
compound recognizes a second, i.e., structurally different, feature.
[0034] In an embodiment, the feature of the HCV and/or of the core polypeptide detected is an epitope comprised in
a core polypeptide of said HCV. The term "core polypeptide", in the context of HCV, is known to the skilled person as
relating to the polypeptide binding to the viral RNA in the viral particle; for this reason, the core polypeptide is also referred
to as "capsid polypeptide" or "capsid protein", although HCV does not form regular capsid structures as known from
most other viruses. Thus, in an embodiment, the term core polypeptide relates to the polypeptide being the major
structural component of the viral core, wherein, in an embodiment, a structural component of a core is a component
which is required for forming a structurally normal core and/or for forming an infectious viral particle. In a further embod-
iment, the core polypeptide is a polypeptide being present in a viral core in at least 5 copies per capsid or capsid-like
structure, in an embodiment at least 10 copies per capsid or capsid-like structure. In a further embodiment, the core
polypeptide of the HCV is the viral core polypeptide p21 or p19, in particular comprising the amino acid sequence of
SEQ ID NO: 1 or 2.
[0035] The method of the present invention comprises detecting a core polypeptide of a HCV, as specified above;
accordingly, the "analyte" to be detected in said method, in an embodiment, is said core polypeptide. As will be understood
by the skilled person, the method may further comprise detecting further analytes, e.g. one or more further core polypep-
tide(s). As will be also understood by the skilled person, detecting a viral core polypeptide as an analyte, in an embodiment,
may include detecting oligomers of said core polypeptide and/or may include detecting intact capsids.
[0036] In an embodiment, detecting a core polypeptide comprises contacting the sample to a binding compound. As
used herein, the term "binding compound" relates to a chemical molecule binding to the analyte of the present invention,
in an embodiment, to a core polypeptide. In an embodiment, the binding compound is an organic molecule or a complex
thereof, in a further embodiment, a biological macromolecule, in particular a polypeptide or a complex thereof. In an
embodiment, the binding compound is an antibody, in particular a monoclonal antibody. Thus, as used herein, the term
"immunoreaction product" relates to a, in an embodiment specific, complex between at least one antibody and a core
polypeptide of the present invention, in particular a HCV core polypeptide. In an embodiment, the binding compound
binds, indirectly or directly, to the analyte of the present invention with sufficient affinity to allow detection of the complex
comprising analyte and binding compound. In an embodiment, the dissociation constant (Kd) of the analyte/binding
compound complex is at most 10-7 mol/l, in a further embodiment, at most 10-8 mol/l, in a further embodiment, at most
10-9 mol/l. In an embodiment, the binding compound binds, indirectly or directly, to the core polypeptide of the present
invention with sufficient affinity to allow detection of the complex comprising core polypeptide and binding compound.
In an embodiment, the binding compound is a compound binding specifically to an analyte, in particular to a core
polypeptide, of the present invention. In an embodiment, the binding compound specifically binds to (i) alkaline-treated
core polypeptide or to (ii) alkaline-treated core polypeptide and non-alkaline-treated core polypeptide and/or specifically
binds to (i) acid-treated core polypeptide or to (ii) acid-treated core polypeptide and non-acid-treated core polypeptide;
thus, in an embodiment, the binding compound binds to an epitope of a core polypeptide not denatured by pH shift
treatment as specified elsewhere herein. In a further embodiment, the binding compound binds to a contiguous (linear)
epitope, i.e. an epitope formed by amino acids which are contiguous in the amino acid sequence of the analyte, e.g. the
core polypeptide. Thus, in an embodiment, the binding compound is a binding compound not binding to a conformational
epitope of the analyte. In an embodiment, at least one binding compound binds to an epitope corresponding to amino
acids 157-169 of a HCV core protein, in an embodiment corresponding to amino acids 157-169 of SEQ ID NO:1. In a
further embodiment at least one binding compound binds to an epitope corresponding to amino acids 102-112 of a HCV
core protein, in an embodiment corresponding to amino acids 102-112 of SEQ ID NO:1. In an embodiment, at least one
binding compound binds to an epitope corresponding to amino acids 157-169 of a HCV core protein, in an embodiment
corresponding to amino acids 157-169 of SEQ ID NO:1 and at least one further binding compound binds to an epitope
corresponding to amino acids 102-112 of a HCV core protein, in an embodiment corresponding to amino acids 102-112
of SEQ ID NO:1.
[0037] As the skilled artisan will appreciate, the term "binding specifically", or a grammatical variation thereof, is used
to indicate that other compounds, typically biomolecules, present in a sample do not significantly bind to a ligand, in
particular a binding compound, of the present invention; in an embodiment, this does not exclude binding of chemical
compounds, e.g. interfering compounds, to regions of the binding compounds not involved in interaction with the analyte.
In an embodiment, the level of binding of a binding compound to a compound other than the analyte results in a binding
affinity which is at most 10% or less, 5% or less, 2% or less, or 1% or less of the affinity to the analyte, respectively.
[0038] In an embodiment, detecting a core polypeptide comprises capturing a core polypeptide to a solid surface by
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means of a capture compound. As used herein, the term "capture compound" relates to a binding compound attached
or adapted to be attached to a solid surface as specified elsewhere herein. As will be understood by the skilled person,
the capture compound may be attached to a solid surface before, simultaneously to, or after contacting said capture
compound with a sample. In an embodiment, the capture compound is attached to a solid surface simultaneously to
contacting said capture compound with a sample, e.g. by mixing said sample, said capture compound, and said solid
surface, which may be in the form of beads in such case. As the skilled person will understand, contacting a solid-surface
bound capture compound with a sample allows for specifically separating an analyte bound by said capture compound,
if present, from other compounds comprised in said sample. Methods of attaching binding compounds, e.g. biological
molecules, typically polypeptides, to solid surfaces are well known in the art and include, e.g., binding by hydrophobic
interaction, biotinylation and binding via immobilized streptavidin, covalent binding, antibody-antigen interaction, and
the like, or a combination of these interactions. In an embodiment, the capture compound may also be a capture complex.
In an embodiment, the capture compound is an antibody. In a further embodiment, the capture compound is a monoclonal
antibody. In another embodiment, the capture compound is an antibody, i.e. a capture antibody, in particular a monoclonal
antibody. In an embodiment, the capture antibody is covalently coupled to biotin.
[0039] In an embodiment, detecting a core polypeptide comprises contacting said core polypeptide with a detector
compound. As used herein, the term "detector compound" relates to a binding compound bonded to an indicator as
specified elsewhere herein. In an embodiment, the detector compound is not bound to a solid surface and not adapted
to be bound to a solid surface. In an embodiment, the detector compound is a compound directly binding to the analyte
of the invention, in an embodiment, to a core polypeptide. In an embodiment, the detector compound may also be a
detector complex. The skilled person knows how to bond a binding compound or binding complex to an indicator,
depending on the indicator selected. In an embodiment, the bond between the binding agent and the indicator in the
detector compound is a covalent bond. In an embodiment, the detector compound is an antibody, i.e. a detector antibody.
In a further embodiment, the detector compound is a monoclonal antibody. In another embodiment, the detector com-
pound is an antibody, in particular a monoclonal antibody, covalently coupled to a complex comprising a Ruthenium ion,
e.g. a Tris(2,2’-bipyridyl)ruthenium(II)-complex.
[0040] In an embodiment, the binding compound of the capture compound and the binding compound of the detector
compound are non-identical. In an embodiment, at least one capture compound or binding compound binds to an epitope
corresponding to amino acids 157-169 of a HCV core protein, in an embodiment corresponding to amino acids 157-169
of SEQ ID NO:1. In a further embodiment, at least one detector compound or binding compound binds to an epitope
corresponding to amino acids 102-112 of a HCV core protein, in an embodiment corresponding to amino acids 102-112
of SEQ ID NO:1. In an embodiment, at least one capture compound binds to an epitope corresponding to amino acids
157-169 of a HCV core protein, in an embodiment corresponding to amino acids 157-169 of SEQ ID NO:1. In a further
embodiment, at least one detector compound binds to an epitope corresponding to amino acids 102-112 of a HCV core
protein, in an embodiment corresponding to amino acids 102-112 of SEQ ID NO:1. In an embodiment, at least one
capture compounds binds to an epitope corresponding to amino acids 157-169 of a HCV core protein, in an embodiment
corresponding to amino acids 157-169 of SEQ ID NO:1, and at least one detector compounds binds to an epitope
corresponding to amino acids 102-112 of a HCV core protein, in an embodiment corresponding to amino acids 102-112
of SEQ ID NO:1. The term "indicator", as used herein, relates to a compound adapted for making the presence of a
molecule or complex comprising said indicator detectable. Typically, the indicator has a detectable property, typically
an optical or/and enzymatic property. It is, however, also envisaged that said detectable property is the property of
emitting radioactivity.
[0041] The term "optical property", as used herein, relates to any property which can be detected by an optical instru-
ment. Specifically, the optically determinable property may be or may comprise at least one property selected from the
group consisting of: a reflection property, a transmission property, an emission property, a scattering property, a fluo-
rescence property, a phosphorescence property, a diffraction property, and a polarization property. Further optical
properties envisaged by the present invention are color, fluorescence, luminescence, or refraction. In an embodiment,
an optically determinable property as referred to herein refers to a property of a chemical compound which can be
optically detected such as light absorption, light emission, light remission, or properties associated therewith. It will be
understood that detecting an optically determinable property as used herein encompasses the detection of the presence
of a property which was not detectable before, the detection of the absence of a property which has been detected
before, and the detection of quantitative changes of a property, i.e., the detection of the change of the signal strength
which correlates to the extent of the change of the at least one optical property. It is understood that the term "optically
determinable property", in an embodiment, also relates to electrochemiluminescence, which is also known as electro-
generated chemiluminescence.
[0042] The term "enzymatic property", as used herein, relates to a property of an indicator of producing a detectable
product from a substrate by means of biological catalysis. Accordingly, an enzymatic property is typically conferred by
the presence of a polypeptide having said enzymatic property in said indicator. Typically, the enzymatic property is at
least one enzymatic activity selected from the group consisting of: phosphatase activity (e.g. in alkaline phosphatase),
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peroxidase activity (e.g. in horseradish peroxidase), and glycosidase activity (e.g. in beta-galactosidase). Typical sub-
strates for enzymatic activities are well-known in the art. Typically, said enzymatic activity produces a product having a
determinable optical property as specified herein above, or/and said enzymatic activity produces a product being deter-
minable by an electrical instrument.
[0043] As used herein, the term "solid surface" relates to any suitable solid surface adapted for binding the capture
compound of the present invention and adapted for being separated, e.g., by physical means, from a sample. In an
embodiment, said solid surface is a surface of a bead, in an embodiment, a microbead, e.g. a magnetic or paramagnetic
microbead. In an embodiment, said surface is adapted to improve binding of the capture compound, e.g. by attaching,
covalently or non-covalently, molecules binding a substructure of the capture compound. Typical molecules binding a
substructure of the capture compound are, e.g. antibodies, streptavidin, complexed Nickel ions, and the like. In a further
embodiment, the solid surface binds said capture compound by covalent and/or non-covalent bonds, e.g. by hydrophobic
interaction. Thus, in an embodiment, said solid surface is a surface of a multi-cluster plate. In an embodiment, the surface
of the multi-cluster plate is pretreated to increase affinity and/or capacity for binding of a capture compound. Suitable
pretreatments are known in the art.
[0044] The term "sample", as used herein, relates to a sample suspected to comprise HCV or constituent parts thereof
of the present invention. In an embodiment, the sample is a sample suspected to comprise a core polypeptide, in particular
a HCV core polypeptide, of the present invention. In an embodiment, the sample is or comprises a sample of a body
fluid, a sample from a tissue or an organ, or a sample of wash/rinse fluid or a swab or smear obtained from an outer or
inner body surface. In an embodiment, samples of stool, urine, saliva, cerebrospinal fluid, blood, serum, plasma, or
lacrimal fluid are encompassed as samples by the method of the present invention. Samples can be obtained by use of
brushes, (cotton) swabs, spatula, rinse/wash fluids, punch biopsy devices, puncture of cavities with needles or lancets,
or by surgical instrumentation. However, samples obtained by well-known techniques including, in an embodiment,
scrapes, swabs or biopsies from the urogenital tract, perianal regions, anal canal, the oral cavity, the upper aerodigestive
tract and the epidermis are also included as samples of the present invention. Cell-free fluids may be obtained from the
body fluids or the tissues or organs by lysing techniques such as homogenization and/or by separating techniques such
as filtration or centrifugation. In an embodiment, samples are obtained from body fluids known to comprise HCV and/or
HCV core polypeptides of the present invention, i.e., in an embodiment, blood, plasma, serum, saliva, or the like. It is
to be understood that a sample may be further processed in order to carry out the method of the present invention.
Particularly, cells may be removed from the sample by methods and means known in the art. In an embodiment, the
sample is a sample comprising immunoglobulins, in an embodiment, a blood, serum, or plasma sample, in a further
embodiment, a serum or plasma sample.
[0045] The term "subject", as used herein, relates to an animal, in an embodiment a mammal, in a further embodiment
a primate, in a further embodiment a human. In an embodiment, the subject according to the present invention is a
subject suspected to be infected with HCV; accordingly, in an embodiment, the subject is a subject showing at least
one, in a further embodiment, at least two symptoms of HCV infection as known to the skilled person and as specified
elsewhere herein. It is, however, also envisaged that the subject is a sexual partner, a family member, a household
member, a fellow worker, a playfellow, and/or a custodian of a subject diagnosed to be infected with HCV.
[0046] The term "antibody", as used herein, includes monoclonal antibodies, multispecific antibodies (e.g. bispecific
antibodies) formed from at least two intact antibodies, and antibody fragments so long as they exhibit the desired binding
activity as specified elsewhere herein. In an embodiment, the antibody is a monoclonal antibody. In an embodiment, the
antibody is a full-length antibody or an antibody fragment.
[0047] Depending on the amino acid sequences of the constant domains of their heavy chains, antibodies (immu-
noglobulins) can be assigned to different classes. There are five major classes of immunoglobulins: IgA, IgD, IgE, IgG,
and IgM, and several of these may be further divided into subclasses (isotypes), e.g., IgG1, IgG2, IgG3, IgG4, IgA1,
and IgA2. The subunit structures and three-dimensional configurations of different classes of immunoglobulins are well
known and described generally in, for example, Abbas et al., Cellular and Mol. Immunology, 4th ed., W.B. Saunders,
Co. (2000). An antibody may be part of a larger fusion molecule, formed by covalent or non-covalent association of the
antibody with one or more other proteins or peptides.
[0048] The terms "full-length antibody," "intact antibody," and "whole antibody" are used herein interchangeably to
refer to an antibody in its substantially intact form, not antibody fragments as defined below. The terms particularly refer
to an antibody with heavy chains that contain an Fc region. "Antibody fragments" comprise a portion of an intact antibody,
in an embodiment, comprising the antigen-binding region thereof. Examples of antibody fragments include Fab, Fab’,
F(ab’)2, and Fv fragments; diabodies; linear antibodies; single-chain antibody molecules, nanobodies, and multispecific
antibodies formed from antibody fragments. Papain digestion of antibodies produces two identical antigen-binding frag-
ments, called "Fab" fragments, each with a single antigen-binding site, and a residual "Fc" fragment, whose name reflects
its ability to crystallize readily. Pepsin treatment yields an F(ab’)2 fragment that has two antigen-combining sites and is
still capable of cross-linking antigen. "Fv" is the minimum antibody fragment which contains a complete antigen-binding
site. In one embodiment, a two-chain Fv species consists of a dimer of one heavy- and one light-chain variable domain
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in tight, non-covalent association. In a single-chain Fv (scFv) species, one heavy- and one light-chain variable domain
can be covalently linked by a flexible peptide linker such that the light and heavy chains can associate in a "dimeric"
structure analogous to that in a two-chain Fv species. It is in this configuration that the three hypervariable regions
(HVRs) of each variable domain interact to define an antigen-binding site. Collectively, the six HVRs confer antigen-
binding specificity to the antibody.
[0049] However, even a single variable domain (or half of an Fv comprising only three HVRs specific for an antigen)
has the ability to recognize and bind antigen, although at a lower affinity than the entire binding site. The term "diabodies"
refers to antibody fragments with two antigen-binding sites, which fragments comprise a heavy-chain variable domain
(VH) connected to a light-chain variable domain (VL) in the same polypeptide chain (VH-VL). By using a linker that is
too short to allow pairing between the two domains on the same chain, the domains are forced to pair with the comple-
mentary domains of another chain and create two antigen-binding sites. Diabodies may be bivalent or bispecific. Diabodies
are described more fully in, for example, EP 0 404 097; WO 1993/01161; Hudson et al., Nat. Med. 9 (2003) 129-134;
and Hollinger et al., PNAS USA 90 (1993) 6444-6448. Tri-abodies and tetrabodies are also described in Hudson et al.,
Nat. Med. 9 (2003) 129-134.
[0050] The term "monoclonal antibody" as used herein refers to an antibody obtained from a population of substantially
homogeneous antibodies, i.e., the individual antibodies comprised in the population are identical except for possible
mutations, e.g., naturally occurring mutations, that may be present in minor amounts. Thus, the modifier "monoclonal"
indicates the character of the antibody as not being a mixture of discrete antibodies. In certain embodiments, such a
monoclonal antibody typically includes an antibody comprising a polypeptide sequence that binds an analyte, wherein
the analyte-binding polypeptide sequence was obtained by a process that includes the selection of a single analyte
binding polypeptide sequence from a plurality of polypeptide sequences. For example, the selection process can be the
selection of a unique clone from a plurality of clones, such as a pool of hybridoma clones, phage clones, or recombinant
DNA clones. It should be understood that a selected target binding sequence can be further altered, for example, to
improve affinity for the target, to humanize the target-binding sequence, to improve its production in cell culture, to reduce
its immunogenicity in vivo, to create a multispecific antibody, etc., and that an antibody comprising the altered target
binding sequence is also a monoclonal antibody of this invention. In contrast to polyclonal antibody preparations, which
include different antibodies directed against different determinants (epitopes), each monoclonal antibody of a monoclonal-
antibody preparation is directed against a single determinant on an antigen. In addition to their specificity, monoclonal-
antibody preparations are advantageous in that they are typically uncontaminated by other immunoglobulins.
[0051] Antibodies or fragments thereof can be obtained by using methods which are described, e.g., in Harlow and
Lane "Antibodies, A Laboratory Manual", CSH Press, Cold Spring Harbor, 1988. Monoclonal antibodies can be prepared
by the techniques originally described in Kohler and Milstein, Nature 256 (1975), 495, and Galfré, Meth. Enzymol. 73
(1981), 3, which comprise the fusion of mouse myeloma cells to spleen cells derived from immunized mammals.
[0052] In an embodiment, the method for detecting a core polypeptide of the present invention further comprises
contacting said sample with further compounds. Further compounds which may be used simultaneously to treatment
with a surfactant comprising a cationic detergent may include, without limitation, alkali metal halogenides, in an embod-
iment, alkali metal chlorides, in particular potassium chloride, in an embodiment at a concentration of from 0.1 mol/l to
1 mol/l, in an embodiment, of from 0.2 mol/ to 0.5 mol/l, in a further embodiment of about 0.375 mol/l, in a further
embodiment of 0.375 mol/1: Moreover, in an embodiment, the method for detecting a core polypeptide of the present
invention further comprises after treatment with a surfactant comprising a cationic detergent contacting said sample with
further compounds commonly used in detection assays, in particular immunological assays, like buffers, e.g. potassium
phosphate buffers, further detergents, including anionic, non-ionic, and/or zwitterionic detergents, preservatives, polypep-
tides or mixtures thereof, e.g. bovine serum albumin, immunoglobulins, and the like.
[0053] In an embodiment, the method for detecting a core polypeptide of the present invention does not comprise
contacting the sample with a sulfhydryl compound. In a further embodiment, the method for detecting a core polypeptide
of the present invention does not comprise contacting the sample with a reducing agent. The term "sulfhydryl compound",
as used herein, relates to compounds, in an embodiment organic compounds, comprising at least one -SH group, like,
e.g. dithiothreitol, β-mercaptoethanol, β-mercaptoethanamine, β-mercaptoethane sulfonic acid, and the like. The term
"reducing agent" is understood by the skilled person. In an embodiment, the term relates to an agent reducing -S-S-
groups of polypeptides.
[0054] In a further embodiment, the method for detecting a core polypeptide of the present invention does not comprise
contacting the sample with a chaotropic agent, such as urea. The term "chaotropic agent", as used herein, relates to a
compound disrupting the tertiary structure of macromolecules, in particular of polypeptides. In an embodiment, according
to the present invention, cationic detergents and non-ionic detergents are not chaotropic agents.
[0055] Advantageously, it was found in the work underlying the present invention that for detecting HCV core polypep-
tides, extended incubation of the sample with surfactant comprising a cationic detergent is not required. Surprisingly, it
was found that the effect of the surfactant comprising a cationic detergent is essentially immediate and that addition of
detection antibodies may follow addition of the surfactant immediately.
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[0056] The definitions made above apply mutatis mutandis to the following. Additional definitions and explanations
made further below also apply for all embodiments described in this specification mutatis mutandis.
[0057] The present invention further relates to a method for pre-processing a sample from a subject for detection of
an HCV core polypeptide, comprising (a) contacting said sample with a surfactant comprising a cationic detergent and
with an agent inducing a pH shift, immediately followed by (b) contacting said sample with a binding compound.
[0058] The method for pre-processing a sample from a subject may also comprise steps in addition to those explicitly
mentioned. Moreover, the method, in an embodiment, is an in vitro method.
[0059] Further, the present invention relates to a use of a pre-processing reagent for detecting HCV in a sample, said
pre-processing reagent comprising a surfactant comprising a cationic detergent and, optionally, an agent inducing a pH
shift, wherein said use comprises contacting said sample with said pre-processing agent, immediately followed by
contacting said sample with a binding compound.
[0060] The term "pre-processing reagent", as used herein, relates to a solution, in an embodiment an aqueous solution,
comprising the indicated components used to pretreat a sample before contacting said sample to a binding compound.
As will be understood by the skilled person, the term "pretreatment" relates to a, typically optional, working step in a
detection method, e.g. a diagnostic method of the present invention, performed before the actual detection step and
aiming at improving the result of said detection step. Thus, further pretreatment steps may, e.g. relate to homogenizing
a tissue sample, removing blood cells from a blood sample, and the like. In an embodiment, the pre-processing reagent
is a threefold concentrated agent, i.e. 1 part of the pre-processing reagent is diluted with 2 parts of non-pre-processing
reagent, e.g., in an embodiment, with 2 parts of sample, wherein said sample may be diluted with an appropriate diluent
or, in a further embodiment, is an undiluted sample. In an embodiment, the surfactant further comprises a non-ionic
detergent as specified elsewhere herein. In an embodiment, the pre-processing reagent does not comprise a compound
comprising a sulfhydryl (-SH) group as specified elsewhere herein, in an embodiment does not comprise a reducing
agent. In an embodiment, the pre-processing reagent comprises an alkali-metal halogenide, in an embodiment an alkali-
metal chloride, in particular potassium chloride. In an embodiment, said alkali-metal halogenide is comprised in the pre-
processing reagent at a concentration of from 0.5 mol/l to 2 mol/l, in an embodiment of from 1 mol/l to 1.5 mol/l, in a
further embodiment of about 1.125 mol/l, in a further embodiment of 1.125 mol/l.
[0061] Moreover, the present invention also relates to an analytic device for detecting a core polypeptide of HCV in a
sample, comprising an analyzing unit with a sample treatment unit, said analyzing unit being connected to a controller
unit, said controller unit being adapted to direct the following steps to be performed:

(a) contacting a sample applied to said sample treatment unit with a surfactant comprising a cationic detergent and
with an agent inducing a pH shift, immediately followed by
(b) contacting said sample with a binding compound.

[0062] In an embodiment, the sample treatment unit of the analyzing unit is connected to a controller unit, said controller
unit being adapted to direct the steps as specified above to be performed.
[0063] The term "device", as used herein, relates to a system of means comprising at least the aforementioned means
operatively linked to each other as to allow the result of the detection to be obtained. Preferred means for contacting a
sample with a surfactant comprising a cationic detergent and for detecting a core polypeptide are disclosed above in
connection with the methods of the invention. How to link the means in an operating manner will depend on the type of
means included into the device. In an embodiment, the means are comprised by a single device. According to the
invention, the device is adapted to enable step (a) as indicated above to be followed by step (b) as indicated above
immediately in the sense of the present invention, i.e., in an embodiment, within less than 5 min, in an embodiment
within less than 4 min, in a further embodiment within less than 3 min, in a further embodiment within less than 2 min,
in a further embodiment within less than 1 min, in a further embodiment within less than 45 s, in a further embodiment
within less than 30 s, in a further embodiment within less than 15 s. Thus, in an embodiment, the controller unit is
configured to direct the steps as indicated to be performed within the specified time frame.
[0064] In an embodiment, the sample treatment unit comprises a receptacle for a sample. The receptacle may directly
contact the sample, or may be a receptacle for a further means receiving the sample, wherein the further means may
be e.g. a multi-well plate, to which a sample or a multiplicity of samples may be applied. Moreover, the sample treatment
unit, in an embodiment, comprises a surfactant comprising a cationic detergent, and, optionally, an agent inducing a pH
shift, e.g. in a dry form or in a reservoir connected to a dosing means, e.g. a tubing connected to a pump. Optionally,
the sample treatment unit may comprise a neutralizing means for readjusting the pH in the sample after contacting the
sample to said agent inducing a pH shift. In an embodiment, the sample treatment unit comprises at least one detector
compound, e.g. in a dried form or in a reservoir connected to a dosing means, e.g. a tubing connected to a pump. In a
further embodiment, the sample treatment unit comprises means for mixing and means for adjusting the temperature
of a reaction mixture.
[0065] In an embodiment, the result of the detection may be obtained by visual inspection by the user or by performing
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a detection measurement on an appropriate device. In an embodiment, the analyzing unit of the device of the present
invention further comprises a detection unit for detecting a core polypeptide of the present invention, in an embodiment
for detecting the amount of a core polypeptide of the present invention. Means suitable as a detection unit according to
the present invention are known to the skilled person and include, e.g. photometric devices. In an embodiment, the
analytic device is an analytic device for electrochemical detection of an analyte and further comprises at least one
electrode, in an embodiment, at least one working electrode. As will be understood by the skilled person, the analytic
device may comprise additional electrodes, e.g. a counter electrode and/or a reference electrode; the analytic device
may also comprise a combined counter electrode/reference electrode. Suitable electrode embodiments are known to
the skilled person. In an embodiment, at least the working electrode is comprised in the sample receptacle of the device
or in the further means for receiving the sample as specified above.
[0066] In an embodiment, the device of the present invention further comprises a data output unit, connected to the
detection unit. The data output unit, in an embodiment, is adapted to output data obtained by the detection unit. Suitable
data output units are known to the skilled person and include simple output units such as an indicator lamp or a display
indicating that a core polypeptide was detected above the detection threshold. An output unit may, however, also be an
interface to an evaluation device, wherein said interface may be any kind of means of transferring data, including, e.g.
cable connections like USB, wireless connections like wireless LAN, bluetooth, and the like, or indirect connections such
as data transfer by instant messaging, email, or the like.
[0067] In an embodiment, the device of the present invention is part of an analytic system, said analytic system further
comprising an evaluation device. As will be understood by the skilled person, the evaluation device may be comprised
in the same housing as the device of the invention, e.g. as an evaluation unit, or may be a separate device. In an
embodiment, the evaluation device comprises a microprocessor programmed to receive output data from an output unit
of the device of the present invention and to perform logical operations providing an evaluation of said output data.
Evaluation of output data may comprise, e.g., correcting data for values measured in one or more control detection
reaction, statistical calculations, e.g. calculating means of two or more parallel detection reactions, correcting data for
dilution factors, comparing output data to reference values, compiling data in a list, and the like. In an embodiment, the
evaluation device further comprises a data storage unit. In a further embodiment, said data storage unit comprises
reference values, e.g. in a reference value data base. Moreover, in an embodiment, the data storage unit is adapted to
store output data received from a device of the present invention, as specified above.
[0068] In an embodiment, where means for automatically detecting a core polypeptide of said virus are applied, the
data obtained by said automatically operating means can be processed by, e.g., a computer program in order to establish
an analytical result supporting a diagnosis (i.e. identifying a subject infected with an HCV). Typical means for detection
are disclosed in connection with embodiments relating to the methods of the invention above. In such a case, the means
are operatively linked in that the user of the system brings together the result of the determination of the amount and
the diagnostic value thereof due to the instructions and interpretations given in a manual. The person skilled in the art
will realize how to link the means without further inventive skills. Typical devices are those which can be applied without
the particular knowledge of a specialized clinician, e.g., test stripes or electronic devices which merely require loading
with a sample. The results may be given as output of parametric diagnostic raw data, preferably, as absolute or relative
amounts. It is to be understood that these data will need interpretation by the clinician. However, also envisaged are
expert system devices wherein the output comprises processed diagnostic raw data the interpretation of which does not
require a specialized clinician. Further embodiments of devices comprise the analyzing units/devices (e.g., biosensors,
arrays, solid supports coupled to ligands specifically recognizing the polypeptides, Plasmon surface resonance devices,
NMR spectro-meters, mass- spectrometers etc.) or evaluation units/devices referred to above in accordance with the
methods of the invention.
[0069] The present disclosure further relates to and proposes a computer program including computer-executable
instructions for performing the method according to the present invention in one or more of the embodiments enclosed
herein when the program is executed on an analytic device, computer or computer network. Specifically, the computer
program may be stored on a computer-readable data carrier. Thus, specifically, one, more than one or even all of the
method steps as indicated above may be performed by using a computer or a computer network, preferably by using a
computer program.
[0070] The present disclosure further relates to and proposes a computer program product having program code
means, in order to perform the method according to the present invention in one or more of the embodiments enclosed
herein when the program is executed on an analytic device, computer or computer network. Specifically, the program
code means may be stored on a computer-readable data carrier.
[0071] Further, the present disclosure further relates to and proposes a data carrier having a data structure stored
thereon, which, after loading into a computer or computer network, such as into a working memory or main memory of
the computer or computer network, may execute the method according to one or more of the embodiments disclosed
herein.
[0072] The present disclosure further relates to and proposes a computer program product with program code means
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stored on a machine-readable carrier, in order to perform the method according to one or more of the embodiments
disclosed herein, when the program is executed on a computer or computer network. As used herein, a computer program
product refers to the program as a tradable product. The product may generally exist in an arbitrary format, such as in
a paper format, or on a computer-readable data carrier. Specifically, the computer program product may be distributed
over a data network.
[0073] Finally, the present disclosure further relates to and proposes a modulated data signal which contains instruc-
tions readable by a computer system or computer network, for performing the method according to one or more of the
embodiments disclosed herein.
[0074] In an embodiment, referring to the computer-implemented aspects of the disclosure, one or more of the method
steps or even all of the method steps of the method according to one or more of the embodiments disclosed herein may
be performed by using a computer or computer network. Thus, generally, any of the method steps including provision
and/or manipulation of data may be performed by using a computer or computer network. Generally, these method steps
may include any of the method steps, typically except for method steps requiring manual work, such as providing the
samples and/or certain aspects of performing the actual measurements.
[0075] Specifically, the present disclosure further relates to:

- A computer or computer network comprising at least one processor, wherein the processor is adapted to perform
the method according to one of the embodiments described in this description,

- a computer loadable data structure that is adapted to perform the method according to one of the embodiments
described in this description while the data structure is being executed on a computer,

- a computer program, wherein the computer program is adapted to perform the method according to one of the
embodiments described in this description while the program is being executed on a computer,

- a computer program comprising program means for performing the method according to one of the embodiments
described in this description while the computer program is being executed on a computer or on a computer network,

- a computer program comprising program means according to the preceding embodiment, wherein the program
means are stored on a storage medium readable to a computer,

- a storage medium, wherein a data structure is stored on the storage medium and wherein the data structure is
adapted to perform the method according to one of the embodiments described in this description after having been
loaded into a main and/or working storage of a computer or of a computer network, and

- a computer program product having program code means, wherein the program code means can be stored or are
stored on a storage medium, for performing the method according to one of the embodiments described in this
description, if the program code means are executed on a computer or on a computer network.

Examples

Example 1: Methods

Recombinant DNA techniques

[0076] Standard methods were used to manipulate DNA as described in Sambrook, J. et al., Molecular cloning: A
laboratory manual; Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York, 1989. The molecular biological
reagents were used according to the manufacturer’s instructions.

Gene and oligonucleotide synthesis

[0077] Desired gene segments were prepared by chemical synthesis at Geneart GmbH (Regens-burg, Germany).
The synthesized gene fragments were cloned into an E. coli plasmid for propagation/amplification. The DNA sequences
of subcloned gene fragments were verified by DNA sequencing. Alternatively, short synthetic DNA fragments were
assembled by annealing chemically synthesized oligonucleotides or via PCR. The respective oligonucleotides were
prepared by metabion GmbH (Planegg-Martinsried, Germany).

Description of the basic/standard mammalian expression plasmid

[0078] For the expression of a desired gene/protein (e.g. full length antibody heavy chain, full length antibody light
chain, or an Fc-chain containing an oligoglycine at its N-terminus) a transcription unit comprising the following functional
elements was used:

- the immediate early enhancer and promoter from the human cytomegalovirus (P-CMV) including intron A,
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- a human heavy chain immunoglobulin 5’-untranslated region (5’UTR),

- a murine immunoglobulin heavy chain signal sequence,

- a gene/protein to be expressed (e.g. full length antibody heavy chain), and

- the bovine growth hormone polyadenylation sequence (BGH pA).

[0079] Beside the expression unit/cassette including the desired gene to be expressed the basic/standard mammalian
expression plasmid contains

- an origin of replication from the vector pUC18 which allows replication of this plasmid in E. coli, and

- a beta-lactamase gene which confers ampicillin resistance in E. coli.

Protein determination

[0080] The protein concentration of purified polypeptides was determined by determining the optical density (OD) at
280 nm, using the molar extinction coefficient calculated on the basis of the amino acid sequence of the polypeptide or
using the colorimetric BCA method.

Monoclonal antibodies

[0081] Monoclonal antibodies have been prepared by standard hybridoma technology as known to the skilled person
or by recombinant nucleic acid techniques.
[0082] One of the selected monoclonal antibodies was used as capture compound in the examples below and binds
to the epitope aa 157-169 of the HCV core protein. A very similar epitope has already been disclosed in EP 1 308 507.
As detection compound, a monoclonal antibody was chosen capable of binding to the epitope aa 102-112, an epitope
related to epitopes also described in EP 0 967 484 and EP 1 308 507. For the immunization of mice, HCV core antigenic
sequences of genotype 1a according to Genbank Acc. No: P26664.3 GI:130455, which discloses the complete polyprotein
encoded by HCV genotype 1 were used. In particular, peptides either from amino acid 110-171 as recombinant fusion
protein with Escherichia coli SlyD following the procedure disclosed in WO 03/000878 A2, US 2009/0291892 A1, WO
2013/107633 A1 was used for immunization. In an additional approach multiple peptides from amino acid 82-117 coupled
to KLH (keyhole limpet hemocyanin) were used for immunization according to known methods.

Example 2: Labeling of Antibodies

[0083] Coupling of biotin and ruthenium moieties, respectively, to antibodies:
Antibodies were obtained and purified according to state-of-the art-procedures that are fully familiar to a person skilled
in the art.
[0084] Prior to its labeling, only the detection antibody was refined. It was cleaved by pepsin to obtain a F(ab’)2 fragment
and to eliminate the interference prone Fc fragment (the method is described by A. Johnstone and R. Thorpe in Immu-
nochemistry in Practice, Blackwell Scientific 1987). The purified F(ab’)2 fragment was further polymerized with the homo-
bifunctional crosslinker disuccinimidyl suberate (DSS) and applied to a S400 gel filtration chromatography to gather the
optimal size of the F(ab’)2 polymer (the principle is described in DE3640412).
[0085] For coupling, in general the lysine ε-amino groups of the antibodies were targeted by N-hydroxy-succinimide
activated compounds. At a protein concentrations of 10 mg/ml, antibodies were reacted with N-hydroxy-succinimide
activated biotinylation reagents and N-hydroxy-succinimide activated ruthenium labeling reagents, respectively. The
label/protein ratio of biotinylation or ruthenium labeling reagent was 5:1 or 15:1, respectively. The reaction buffer was
50 mM potassium phosphate (pH 8.5), 150 mM KCl. The reaction was carried out at room temperature for 15 minutes
and stopped by adding L-lysine to a final concentration of 10 mM. To avoid hydrolytic inactivation of the labels, the
respective stock solutions were prepared in dried DMSO (Sigma-Aldrich, Germany). After the coupling reaction, unreacted
free biotin/label was removed by passing the crude antibody conjugate through a gel filtration column (Superdex 200
HI Load) or by dialysis.
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Example 3:

Prototype Elecsys HCV core antigen assay

[0086] The Elecsys HCV core antigen assay was performed on an automated cobas® e801 analyzer (Roche Diag-
nostics GmbH).
[0087] Measurements were carried out in a sandwich assay format. Signal detection in the cobas® e801 analyzer is
based on electrochemiluminescense. In this sandwich assay the biotin-conjugate (i.e. the capture antibody) is immobilized
on the surface of a streptavidin-coated magnetic bead. The detection-antibody bears a complexed ruthenium cation as
the signaling moiety. In the presence of analyte, the ruthenium complex is bridged to the solid phase and emits light at
620 nm after excitation at the platinum electrode comprised in the measuring cell of the cobas® e801 analyzer. The
signal output is in arbitrary light units. Measurements were performed with HCV core antigen positive and negative
human serum and plasma samples purchased from several sources.

Prototype assay (with preincubation)

[0088] For acidic pretreatment, the experimental HCV core antigen assay was conducted as follows. 30 ml of normal
human serum, of HCV antigen positive sample or of blood donor sample and 15 ml of a detergent containing pretreatment
reagent PT (200 mM potassium phosphate, pH 5.0, 1.125 M KCl, 1.5% hexadecyltrimethylammoniumchloride (HTAC),
0.5% octylglycoside) were incubated together for 9 minutes to release the antigen.
[0089] Preincubation was followed by the addition of 21 ml of 2 mg/ml capture antibody-biotin conjugate and 24 ml of
1 mg/ml detection antibody ruthenium label conjugate in the same assay buffer R1 and R2 (100 mM potassium phosphate,
pH 7.0, 225 mM KCl, 0.5% sodium taurodeoxycholate, 0.3% zwittergent 3-14, 0.1% oxypyrion, 0.01% methylisothia-
zolinone, 0.2% bovine serum albumin, 0.2% bovine IgG, 50 mg/ml MAK33-IgG1, 50 mg/ml MAK33-F(ab’)2-Poly, 50 mg/ml
MAK IgG2b/Fab2a-Poly). After additional 9 minutes incubation time 30 ml streptavidin-coated paramagnetic micropar-
ticles were added and incubated for further 9 minutes. Afterwards, the HCV core antigen was detected (via the electro-
chemiluminescent signal generated in these experiments).
[0090] For alkaline pretreatment, the assay was the same, except that pretreatment reagent PT was 1.125 M KCl,
1.5% HTAC, 0.5% octylglucoside, 0.25 M KOH, and that assay buffer R1 and R2 was 200 mM potassium phosphate,
pH 6.5, 225 mM KCl, 0.5% sodium taurodeoxycholate, 0.3% zwittergent 3-14, 0.1% oxypyrion, 0.01% methylisothia-
zolinone, 0.2% bovine serum albumin, 0.2% bovine IgG, 50 mg/ml MAK33-IgG1, 50 mg/ml MAK33-F(ab’)2-Poly, 50
mg/ml MAK IgG2b/Fab2a-Poly.

Assay without preincubation

[0091] Conditions were the same as for the prototype assays, except that buffer R1, comprising capture antibody-
biotin conjugate as specified above, was added as fast as workable with the device, which was after approx. 12 s.
[0092] The data in Table 1 show the actual counts measured in HCV antigen positive samples and in a normal sample,
as well as the recovery rate (=counts measured without preincubation/counts measured with preincubation∗100%). The
average recovery rate without preincubation for HCV antigen positive samples was 95% with acidic pretreatment, and
was 97.6% with alkaline pretreatment.

Table 1: Signal strength (counts) obtained with and without preincubation, and recovery rates

pretreatment acidic alkaline

preincubation 
time

9 min 12 s 9 min 12 s

sample ID counts counts recovery 
[%]

counts counts recovery 
[%]

normal 
sample

#960064560 804 819 102 745 850 114

HCV antigen 
positive 
samples

#217293 70,628 68,339 97 41,555 45,455 109

#205104 474,400 445,373 94 428,523 398,552 93

#205085 63,799 62,268 98 41,273 42,477 103
#205081 1,237,948 1,225,819 99 1,174,223 1,125,757 96
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SEQUENCE LISTING

[0093]

<110> Roche Diagnostic GmbH
F.Hoffmann-La Roche AG
Roche Diagnostics Operations, Inc

<120> RD33542PC

<130> Pretreatment method for rapid detection of HCV core antigen

<150> EP16172155.0
<151> 2016-05-31

<160> 2

<170> PatentIn version 3.3

<210> 1
<211> 191
<212> PRT
<213> Hepatitis C virus

<400> 1

(continued)

pretreatment acidic alkaline

preincubation 
time 9 min 12 s 9 min 12 s

sample ID counts counts
recovery 

[%] counts counts
recovery 

[%]
#9174627 77,573 67,434 87 73,765 63,934 87
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<210> 2
<211> 177
<212> PRT
<213> Hepatitis C virus

<400> 2
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Claims

1. A method for detecting a core polypeptide of a hepatitis C virus (HCV) in a sample from a subject comprising

(a) contacting said sample with a surfactant comprising a cationic detergent;
(b) contacting said sample with a binding compound; and
(c) detecting a core polypeptide of said HCV in said sample;

wherein step a) is immediately followed by step b), wherein immediately is a time frame of from one second to less
than five minutes, wherein the time frame between steps a) and b) starts with adding said surfactant to said sample,
and ends with adding said binding compound, and
wherein step (a) further comprises contacting said sample with an agent inducing a pH shift of at least 2 pH units.
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2. The method of claim 1, wherein said sample is contacted with said agent inducing a pH shift and with said surfactant
simultaneously.

3. The method of claim 1 or 2, wherein immediately is a time frame of less than 5 min, in an embodiment of less than
4 min, in a further embodiment of less than 3 min, in a further embodiment of less than 2 min, in a further embodiment
of less than 1 min, in a further embodiment of less than 45 s, in a further embodiment of less than 30 s, in a further
embodiment of less than 15 s.

4. The method of any one of claims 1 to 3, wherein said cationic detergent is a quarternary ammonium detergent, in
an embodiment is a hexadecyltrimethylammonium salt, in a further embodiment is hexadecyl-trimethyl-ammonium-
chloride (HTAC, CAS Number 112-02-7).

5. The method of any one of claims 1 to 4, wherein said surfactant further comprises a non-ionic detergent, in an
embodiment an alkyl-glycoside, in a further embodiment octylglycoside (n-octyl-β-D-glucoside, CAS Number
29836-26-8).

6. The method of any one of claims 1 to 5, wherein said binding compound is a detector compound, in an embodiment,
a detector antibody.

7. The method of any one of claims 1 to 6, wherein said detecting a core polypeptide comprises capturing said core
polypeptide to a solid surface by means of a capture compound, in an embodiment by means of a capture antibody.

8. The method of any one of claims 1 to 7, wherein said detecting said core polypeptide comprises detecting said core
polypeptide in a sandwich immunoassay.

9. The method of any one of claims 1 to 8, wherein said agent inducing a pH shift is a base, in an embodiment is a
Bronsted-Lowry base, in a further embodiment is a compound comprising or generating additional hydroxide ions
in an aqueous solution, in a further embodiment, is an alkali metal hydroxide or an alkaline earth metal hydroxide.

10. The method of any one of claims 1 to 8, wherein said agent inducing a pH shift is an acid, in an embodiment is a
Bronsted-Lowry acid, in a further embodiment is a compound comprising or generating additional oxonium ions
(hydronium ions) in an aqueous solution, in a further embodiment, is a buffer having an acidic pH.

11. A method for pre-processing a sample from a subject for detection of an HCV core polypeptide, comprising (a)
contacting said sample with a surfactant comprising a cationic detergent and with an agent inducing a pH shift of
at least 2 pH units, immediately followed by (b) contacting said sample with a binding compound, wherein immediately
is a time frame of from one second to less than five minutes, and wherein the time frame between steps a) and b)
starts with adding said surfactant to said sample, and ends with adding said binding compound.

12. Use of a pre-processing reagent for detecting HCV in a sample, said pre-processing reagent comprising a surfactant
comprising a cationic detergent and an agent inducing a pH shift of at least 2 pH units, wherein said use comprises
a) contacting said sample with said pre-processing agent, immediately followed by b) contacting said sample with
a binding compound, wherein immediately is a time frame of from one second to less than five minutes, and wherein
the time frame between steps a) and b) starts with adding said surfactant to said sample, and ends with adding said
binding compound.

13. The use of claim 12, wherein said pre-processing reagent comprises said cationic detergent at a concentration of
from 1.3% (w/v) to 2% (w/v), and a non-ionic detergent at a concentration of at least 0.25% (w/v), in an embodiment
of from 0.25% (w/v) to 2.5%, in a further embodiment of from 0.3% (w/v) to 1.5% (w/v).

14. An analytic device for detecting a core polypeptide of HCV in a sample, comprising an analyzing unit with a sample
treatment unit, said treatment unit comprising a receptacle for a sample, a surfactant comprising a cationic detergent,
an agent inducing a pH shift, and at least one detector compound, said analyzing unit being connected to a controller
unit, and said controller unit being adapted to direct the following steps to be performed:

(a) contacting a sample applied to said sample treatment unit with said surfactant comprising a cationic detergent
and with an agent inducing a pH shift of at least 2 pH units, immediately followed by
(b) contacting said sample with a binding compound,
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wherein immediately is a time frame of from one second to less than five minutes, wherein the time frame between
steps a) and b) starts with adding said surfactant to said sample, and ends with adding said binding compound, and
wherein the controller unit is configured to direct steps (a) and (b) to be performed within the specified time frame.

15. An analytic system, comprising the analytic device of claim 14 and an evaluation device.

Patentansprüche

1. Verfahren zum Nachweis eines Kernpolypeptids eines Hepatitis-C-Virus (HCV) in einer Probe eines Individuums,
umfassend

(a) Inkontaktbringen der Probe mit einem oberflächenaktiven Mittel, welches ein kationisches Detergens um-
fasst;
(b) Inkontaktbringen der Probe mit einer Bindungsverbindung; und
(c) Nachweisen eines Kernpolypeptids des HCV in der Probe;

wobei auf Schritt a) sofort Schritt b) folgt, wobei sofort ein Zeitrahmen von einer Sekunde bis weniger als fünf Minuten
ist, wobei der Zeitrahmen zwischen den Schritten a) und b) mit der Zugabe des oberflächenaktiven Mittels zu der
Probe beginnt und mit der Zugabe der Bindungsverbindung endet, und
wobei Schritt (a) zudem das Inkontaktbringen der Probe mit einem Mittel umfasst, das eine pH-Verschiebung von
mindestens 2 pH-Einheiten hervorruft.

2. Verfahren nach Anspruch 1, wobei die Probe mit dem Mittel, das eine pH-Verschiebung induziert, und mit dem
oberflächenaktiven Mittel zeitgleich in Kontakt gebracht wird.

3. Verfahren nach Anspruch 1 oder 2, wobei sofort ein Zeitrahmen von weniger als 5 min, in einer Ausführungsform
von weniger als 4 min, in einer weiteren Ausführungsform von weniger als 3 min, in einer weiteren Ausführungsform
von weniger als 2 min, in einer weiteren Ausführungsform von weniger als 1 min, in einer weiteren Ausführungsform
von weniger als 45 s, in einer weiteren Ausführungsform von weniger als 30 s, in einer weiteren Ausführungsform
von weniger als 15 s ist.

4. Verfahren nach einem der Ansprüche 1 bis 3, wobei das kationische Detergens ein quartäres Ammoniumdetergens
ist, in einer Ausführungsform ein Hexadecyltrimethylammoniumsalz ist, in einer weiteren Ausführungsform Hexa-
decyltrimethylammoniumchlorid (HTAC, CAS-Nummer 112-02-7) ist.

5. Verfahren nach einem der Ansprüche 1 bis 4, wobei das oberflächenaktive Mittel zudem ein nichtionisches Deter-
gens, in einer Ausführungsform ein Alkylglycosid, in einer weiteren Ausführungsform ein Octylglycosid (n-Octyl-β-
D-glucosid, CAS-Nummer 29836-26-8) umfasst.

6. Verfahren nach einem der Ansprüche 1 bis 5, wobei die Bindungsverbindung eine Detektorverbindung, in einer
Ausführungsform ein Detektorantikörper, ist.

7. Verfahren nach einem der Ansprüche 1 bis 6, wobei das Nachweisen eines Kernpolypeptids das Einfangen des
Kernpolypeptids auf einer festen Oberfläche mittels einer Einfangverbindung, in einer Ausführungsform mittels eines
Einfangantikörpers, umfasst.

8. Verfahren nach einem der Ansprüche 1 bis 7, wobei das Nachweisen des Kernpolypeptids das Nachweisen des
Kernpolypeptids in einem Sandwich-Immunassay umfasst.

9. Verfahren nach einem der Ansprüche 1 bis 8, wobei das Mittel, das eine pH-Verschiebung induziert, eine Base, in
einer Ausführungsform eine Brønsted-Lowry-Base, in einer weiteren Ausführungsform eine Verbindung, die zusätz-
liche Hydroxidionen in einer wässrigen Lösung umfasst oder erzeugt, in einer weiteren Ausführungsform ein Alka-
lihydroxid oder ein Erdalkalihydroxid, ist.

10. Verfahren nach einem der Ansprüche 1 bis 8, wobei das Mittel, das eine pH-Verschiebung induziert, eine Säure,
in einer Ausführungsform eine Brønsted-Lowry-Säure, in einer weiteren Ausführungsform eine Verbindung, die
zusätzliche Oxoniumionen (Hydroniumionen) in einer wässrigen Lösung umfasst oder erzeugt, in einer weiteren
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Ausführungsform ein Puffer mit einem sauren pH-Wert, ist.

11. Verfahren zum Vorbehandeln einer Probe aus einem Individuum zum Nachweis eines HCV-Kernpolypeptids, um-
fassend (a) Inkontaktbringen der Probe mit einem oberflächenaktiven Mittel, umfassend ein kationisches Detergens,
und mit einem Mittel, das eine pH-Verschiebung von mindestens 2 pH-Einheiten induziert, sofort gefolgt von (b)
Inkontaktbringen der Probe mit einer Bindungsverbindung, wobei sofort ein Zeitrahmen von einer Sekunde bis
weniger als fünf Minuten ist und wobei der Zeitrahmen zwischen den Schritten a) und b) mit der Zugabe des
oberflächenaktiven Mittels zu der Probe beginnt und mit der Zugabe der Bindungsverbindung endet.

12. Verwendung eines Vorbehandlungsreagenzes zum Nachweis von HCV in einer Probe, wobei das Vorbehandlungs-
reagenz ein oberflächenaktives Mittel, umfassend ein kationisches Detergens, und ein Mittel, das eine pH-Verschie-
bung von mindestens 2 pH-Einheiten induziert, umfasst, wobei die Verwendung umfasst: a) Inkontaktbringen der
Probe mit dem Vorbehandlungsreagenz, sofort gefolgt von b) Inkontaktbringen der Probe mit einer Bindungsver-
bindung, wobei sofort ein Zeitrahmen von einer Sekunde bis weniger als fünf Minuten ist und wobei der Zeitrahmen
zwischen den Schritten a) und b) mit der Zugabe des oberflächenaktiven Mittels zu der Probe beginnt und mit der
Zugabe der Bindungsverbindung endet.

13. Verwendung nach Anspruch 12, wobei das Vorverarbeitungsreagenz das kationische Detergens in einer Konzen-
tration von 1,3% (w/v) bis 2% (w/v) und ein nichtionisches Detergens in einer Konzentration von mindestens 0,25
% (w/v), in einer Ausführungsform von 0,25% (w/v) bis 2,5%, in einer weiteren Ausführungsform von 0,3% (w/v) bis
1,5% (w/v), umfasst.

14. Analysevorrichtung zum Nachweisen eines Kernpolypeptids von HCV in einer Probe, umfassend eine Analyseeinheit
mit einer Probenbehandlungseinheit, wobei die Behandlungseinheit einen Behälter für eine Probe, ein oberflächen-
aktives Mittel, umfassend ein kationisches Detergens, ein Mittel, das eine pH-Verschiebung induziert, und mindes-
tens eine Detektorverbindung umfasst, wobei die Analyseeinheit mit einer Steuereinheit verbunden ist, wobei die
Steuereinheit derart ausgelegt ist, dass sie die Durchführung der folgenden Schritte steuert:

(a) Inkontaktbringen einer in die Probenbehandlungseinheit eingebrachten Probe mit dem oberflächenaktiven
Mittel, umfassend ein kationisches Detergens, und mit einem Mittel, das eine pH-Verschiebung von mindestens
2 pH-Einheiten induziert, sofort gefolgt von
(b) Inkontaktbringen der Probe mit einer Bindungsverbindung,

wobei sofort ein Zeitrahmen von einer Sekunde bis weniger als fünf Minuten ist, wobei der Zeitrahmen zwischen
den Schritten a) und b) mit der Zugabe des oberflächenaktiven Mittels zu der Probe beginnt und mit der Zugabe
der Bindungsverbindung endet, und wobei die Steuereinheit derart konfiguriert ist, dass sie die Durchführung der
Schritte (a) und (b) innerhalb des angegebenen Zeitrahmens steuert.

15. Analysesystem, umfassend die Analysevorrichtung nach Anspruch 14 und eine Auswertevorrichtung.

Revendications

1. Procédé pour la détection d’un polypeptide capsidique d’un virus de l’hépatite C (VHC) dans un échantillon provenant
d’un sujet comprenant

(a) la mise en contact dudit échantillon avec un tensioactif comprenant un détergent cationique ;
(b) la mise en contact dudit échantillon avec un composé de liaison ; et
(c) la détection d’un polypeptide capsidique dudit VHC dans ledit échantillon ;

dans lequel l’étape a) est immédiatement suivie de l’étape b), dans lequel immédiatement est un laps de temps
d’une seconde à moins de cinq minutes, dans lequel le laps de temps entre les étapes a) et b) commence avec
l’ajout dudit tensioactif audit échantillon et se termine avec l’ajout dudit composé de liaison et
dans lequel l’étape (a) comprend en outre la mise en contact dudit échantillon avec un agent provoquant un chan-
gement de pH d’au moins 2 unités de pH.

2. Procédé selon la revendication 1, dans lequel ledit échantillon est mis en contact avec ledit agent provoquant un
changement de pH et avec ledit tensioactif simultanément.
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3. Procédé selon la revendication 1 ou 2, dans lequel immédiatement est un laps de temps de moins de 5 min, dans
un mode de réalisation de moins de 4 min, dans un autre mode de réalisation de moins de 3 min, dans un autre
mode de réalisation de moins de 2 min, dans un autre mode de réalisation de moins de 1 min, dans un autre mode
de réalisation de moins de 45 s, dans un autre mode de réalisation de moins de 30 s, dans un autre mode de
réalisation de moins de 15 s.

4. Procédé selon l’une quelconque des revendications 1 à 3, dans lequel ledit détergent cationique est un détergent
à base d’ammonium quaternaire, dans un mode de réalisation c’est un sel d’hexadécyltriméthylammonium, dans
un autre mode de réalisation c’est le chlorure d’hexadécyltriméthylammonium (HTAC, numéro CAS 112-02-7).

5. Procédé selon l’une quelconque des revendications 1 à 4, dans lequel ledit tensioactif comprend en outre un
détergent non ionique, dans un mode de réalisation un alkylglycoside, dans un autre mode de réalisation l’octylgly-
coside (n-octyl-β-D-glucoside, numéro CAS 29836-26-8).

6. Procédé selon l’une quelconque des revendications 1 à 5, dans lequel ledit composé de liaison est un composé
détecteur, dans un mode de réalisation, un anticorps détecteur.

7. Procédé selon l’une quelconque des revendications 1 à 6, dans lequel ladite détection d’un polypeptide capsidique
comprend la capture dudit polypeptide capsidique sur une surface solide au moyen d’un composé de capture, dans
un mode de réalisation au moyen d’un anticorps de capture.

8. Procédé selon l’une quelconque des revendications 1 à 7, dans lequel ladite détection dudit polypeptide capsidique
comprend la détection dudit polypeptide capsidique dans un immunoessai en sandwich.

9. Procédé selon l’une quelconque des revendications 1 à 8, dans lequel ledit agent provoquant un changement de
pH est une base, dans un mode de réalisation c’est une base de Brønsted-Lowry, dans un autre mode de réalisation
c’est un composé comprenant ou produisant des ions hydroxyde supplémentaires dans une solution aqueuse, dans
un autre mode de réalisation c’est un hydroxyde de métal alcalin ou un hydroxyde de métal alcalinoterreux.

10. Procédé selon l’une quelconque des revendications 1 à 8, dans lequel ledit agent provoquant un changement de
pH est un acide, dans un mode de réalisation c’est un acide de Brønsted-Lowry, dans un autre mode de réalisation
c’est un composé comprenant ou produisant des ions oxonium (ions hydronium) supplémentaires dans une solution
aqueuse, dans un autre mode de réalisation c’est un tampon ayant un pH acide.

11. Procédé pour le prétraitement d’un échantillon provenant d’un sujet pour la détection d’un polypeptide capsidique
de VHC, comprenant (a) la mise en contact dudit échantillon avec un tensioactif comprenant un détergent cationique
et avec un agent provoquant un changement de pH d’au moins 2 unités de pH, immédiatement suivie de (b) la mise
en contact dudit échantillon avec un composé de liaison, dans lequel immédiatement est un laps de temps d’une
seconde à moins de cinq minutes et dans lequel le laps de temps entre les étapes a) et b) commence avec l’ajout
dudit tensioactif audit échantillon et se termine avec l’ajout dudit composé de liaison.

12. Utilisation d’un réactif de prétraitement pour la détection de VHC dans un échantillon, ledit réactif de prétraitement
comprenant un tensioactif comprenant un détergent cationique et un agent provoquant un changement de pH d’au
moins 2 unités de pH, ladite utilisation comprenant a) la mise en contact dudit échantillon avec ledit agent de
prétraitement, immédiatement suivie de b) la mise en contact dudit échantillon avec un composé de liaison, dans
laquelle immédiatement est un laps de temps d’une seconde à moins de cinq minutes et dans laquelle le laps de
temps entre les étapes a) et b) commence avec l’ajout dudit tensioactif audit échantillon et se termine avec l’ajout
dudit composé de liaison.

13. Utilisation selon la revendication 12, dans laquelle ledit réactif de prétraitement comprend ledit détergent cationique
en une concentration de 1,3 % (p/v) à 2 % (p/v) et un détergent non ionique en une concentration d’au moins 0,25
% (p/v), dans un mode de réalisation de 0,25 % (p/v) à 2,5 % (p/v), dans un autre mode de réalisation de 0,3 %
(p/v) à 1,5 % (p/v).

14. Dispositif analytique pour la détection d’un polypeptide capsidique de VHC dans un échantillon, comprenant une
unité d’analyse pourvue d’une unité de traitement d’échantillon, ladite unité de traitement comprenant un récipient
pour un échantillon, un tensioactif comprenant un détergent cationique, un agent provoquant un changement de
pH et au moins un composé détecteur, ladite unité d’analyse étant connectée à une unité de commande et ladite
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unité de commande étant conçue pour ordonner que les étapes suivantes soient effectuées :

(a) la mise en contact d’un échantillon appliqué à ladite unité de traitement d’échantillon avec ledit tensioactif
comprenant un détergent cationique et avec un agent provoquant un changement de pH d’au moins 2 unités
de pH, immédiatement suivie de
(b) la mise en contact dudit échantillon avec un composé de liaison,

dans lequel immédiatement est un laps de temps d’une seconde à moins de cinq minutes, dans lequel le laps de
temps entre les étapes a) et b) commence avec l’ajout dudit tensioactif audit échantillon et se termine avec l’ajout
dudit composé de liaison et dans lequel l’unité de commande est configurée pour ordonner que les étapes (a) et
(b) soient effectuées sur le laps de temps spécifié.

15. système analytique, comprenant le dispositif analytique selon la revendication 14 et un dispositif d’évaluation.
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