
 

METHOD FOR ASSIGNING ANTIBODY STANDARD AND DETERMINING 

MINIMUM DETECTION LIMIT OF ANTIBODY DETECTION REAGENT 

 

Technical Field 

The present invention relates to the technical field of medical testing, and in particular to 5 

a method for assigning an antibody standard and determining the minimum detection limit of 

an antibody detection reagent. 

 

Background 

IVD (In Vitro Diagnosis) medical devices refer to products used for testing samples (blood, 10 

body fluid, tissues and the like) of human body, to acquire clinical diagnostic information, 

including reagents, calibrators, control substances, apparatuses or systems. A diagnostic 

reagent is one of the basic tools to detect whether a patient is sick and how sick, and whether 

the results are accurate or not directly affects a doctor’s diagnosis as well as the physical 

health and life safety of the patient. With the advancement of modern medical technology, 15 

higher precision requirements are imposed on the results of medical tests, thereby imposing 

an increasingly higher requirement on the quality of IVD products. 

Preparation of standard substances (e.g., international standards, national standards and 

enterprise standards and calibrators for clinical applications) and metrological traceability 

thereof are preconditions for acquiring precise measurement results. Due to poor storage 20 

stability of antibodies, the activity of the antibodies gradually declines as the preservation 

time increases even at cryopreservation; and the activity of the antibodies is mostly 

represented by a relative dilution titer, making objective and precise quantification very 

difficult. Therefore, the preparation of standards or reference substances for various 

antibodies is very difficult. At present, there is a lack of commercial supply of relevant 25 
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antibody standards both at home and abroad, thereby bringing many insurmountable 

difficulties to the production and application of antibody detection reagents. 

On the other hand, an important performance parameter of an antibody detection reagent 

is detection limit. The detection limit is a minimum value at which a biological sample is 

treated and tested according to the requirements of an analytical method and can be 5 

distinguished from the noise to report the presence of the measured object with a specific 

confidence level. It is also used to refer to the minimum detectable concentration. Therefore, 

the detection limit is also a quantitative indicator. Due to the lack of antibody standards, the 

minimum detection limit of an antibody detection reagent cannot be precisely determined. 

Therefore, it is necessary to develop a method capable of accurately quantifying 10 

antibodies. Although the antibodies have unstable activity, antigens corresponding to the 

antibodies are often stable and can be accurately quantified. Since the antigens can undergo a 

neutralizing reaction with the antibodies (the neutralizing reaction is a reaction between an 

antigenic determinant and an antibody recognition end Fab), the antibody activity can be 

quantified according to the quantity of antigens required for neutralizing the activity of the 15 

antibodies, that is, the antibodies are assigned. The quantity of corresponding antigens 

required for neutralizing antibodies in a matrix (serum) per unit volume is called NAE 

(Neutralized Antigen Equivalent) of the antibodies. The size of NAE is used to quantify the 

antibodies, and a larger NAE of antibodies indicates more antibodies in a matrix per unit 

volume. Accordingly, the antibodies can be quantified, to assign an antibody standard 20 

substance and determine the minimum detection limit of an antibody detection reagent. 

 

Summary of Inventions 

A technical problem to be solved by the present invention is to provide a method for 

assigning an antibody standard and determining the minimum detection limit of an antibody 25 
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detection reagent. The method can solve a problem that the minimum detection limit of 

currently available antibody detection reagents cannot be certified or accurately certified, and 

can also be used as a method for assigning the activity of an antibody standard. 

In order to solve the technical problem, a technical solution adopted by the present 

invention is: the method for assigning an antibody standard and determining the minimum 5 

detection limit of an antibody detection reagent, specifically comprising the following step: 

S1, determination of a neutralized antigen equivalent of an antibody standard or a sample: 

an antigen with a known purity and concentration is subjected to a gradient dilution using a 

matrix, to obtain a plurality of gradient diluents with different concentrations; an equal 

amount of an antibody standard or an antibody-containing sample is added to each of the 10 

gradient diluents with different concentrations respectively, and after a reaction, each mixture 

is subjected to an antibody detection using a first antibody detection reagent, to determine the 

neutralized antigen equivalent of the antibody standard or sample; where in the step S1, the 

method for the determination of the neutralized antigen equivalent of the antibody standard 

or sample is a method for assigning an antibody quantity in a certain volume. The unit of 15 

measurement for the neutralized antigen equivalent of antibodies in the antibody standard or 

sample in a certain volume is represented by a mass-volume concentration of antigens that 

can be neutralized by the antibodies; and in order to particularly clarify that a mass number 

in the mass-volume unit is the quantity of corresponding neutralizing antigens, the mass unit 

is followed by “NAE”, for example, 1 ng NAE/mL, 1 μg NAE/mL, 1 mg NAE/mL, etc. 20 

The matrix refers to all components in a specimen, except an analyte. As for the 

measurement of serum cholesterol (Chol), the matrix refers to all components in the serum, 

except the Chol. Since antigens or antibodies often exist in serum, the matrix of the present 

invention specifically refers to the serum components (or buffer components for dilution) in 

the “antigen with a known purity and concentration”, except the “antigen”; and the serum 25 
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components (or buffer components for dilution) in the “antibody standard or antibody-

containing sample”, except the “antibody standard” and the “antibody”. 

The present invention is further improved by further comprising the following steps: S2, 

determination of an antibody titer of the sample: the antibody-containing sample in the step 

S1 is subjected to a gradient dilution using a matrix, to obtain gradient diluents with different 5 

dilutions; and a gradient diluent of each dilution is subjected to an antibody detection using a 

second antibody detection reagent, to determine the antibody titer of the sample; and 

S3, acquisition of the minimum detection limit of an antibody detection reagent: the 

neutralized antigen equivalent of the sample determined in the step S1 is multiplied by the 

antibody titer of the sample determined in the step S2, to acquire the minimum detection limit 10 

of the second antibody detection reagent. 

In the technical solution, the method for assigning an antibody standard and determining 

the minimum detection limit of an antibody detection reagent first determines the neutralized 

antigen equivalent (A) of the antibody standard or sample, and then determines the antibody 

titer (B) of the sample, and accordingly, the minimum detection limit of the antibody detection 15 

reagent = A*B. Because the antigens are often stable and quantifiable and can undergo a 

neutralizing reaction with the antibodies and the neutralizing reaction is a reaction between 

an antigenic determinant and an antibody recognition end Fab, the minimum detection limit 

of the antibodies is determined using a specific antibody detection reagent, where the antigen 

adopted in the step S1 is of a known purity and concentration, and after a gradient dilution, 20 

an equal amount of an antibody standard or antibody-containing sample is added; the sample 

can be a mixed sample or an original sample and can be diluted appropriately and accurately, 

and is tested after a reaction. Among all gradient dilutions, one will present a positive reaction, 

and an antigen quantity of a dilution with a higher concentration immediately before that 

presenting the positive reaction is the neutralized antigen equivalent of the antibody standard 25 
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or sample; and if the sample is a diluted sample, a dilution factor needs to be taken into 

account. The antibody titer of the sample in the step S2 is tested after a gradient dilution using 

the same antibody-containing sample as in the step S1; and among all gradient dilutions, one 

will present a negative reaction, and the dilution of a diluent with a higher concentration 

immediately before that presenting the negative reaction is the antibody titer of the sample. 5 

The first antibody detection reagent in the step S1 and the second antibody detection reagent 

in the step S2 can be different detection reagents; and the first antibody detection reagent used 

in the step S1 can be a detection reagent which is superior to and has a higher precision and a 

lower detection limit than the second antibody detection reagent used in the step S2. 

The present invention is further improved by further comprising a step S4, confirmation 10 

of the minimum detection limit of the antibody detection reagent: at least three antibody-

containing samples are treated according to the steps S1-S3, to acquire the minimum detection 

limit of the second antibody detection reagent; if the acquired minimum detection limit of the 

antibody-containing samples is consistent with the minimum detection limit acquired in the 

step S3, the antibody-containing samples are respectively diluted to a concentration of the 15 

minimum detection limit, and tested repeatedly; and if the positive rates are ≥90%, the 

minimum detection limit of the second antibody detection reagent passes the confirmation. 

At least 3 representative clinical samples containing to-be-detected antibodies from different 

sources are selected respectively for confirmation. First, the neutralized antigen equivalent 

(A) is determined; the antibody titer (B) is determined; the minimum detection limit of the 20 

antibody detection reagent = A*B; and then, the antibody-containing samples are respectively 

diluted to a concentration of the minimum detection limit, to confirm whether the minimum 

detection limit acquired through the steps S1-S3 is accurate. 

The present invention is further improved by further comprising a step S5, verification of 

the minimum detection limit of an antibody detection reagent: at least three antibody-25 
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containing samples are respectively diluted to a concentration of the minimum detection limit, 

and tested repeatedly; and if the positive rates reach 90-95%, the minimum detection limit 

passes the verification. At least 3 clinical samples (different from the samples used for the 

confirmation of the minimum detection limit in the step S4) with temporal and regional 

characteristics are selected, and repeatedly tested by preferably 20 times; and through the 5 

verification, it can be further confirmed whether the minimum detection limit of the antibody 

detection reagent acquired through the steps S1-S3 is accurate. 

As a preferred technical solution of the present invention, the dilutions of the gradient 

dilution of the antigen in the step S1 are: 1:2, 1:4, 1:8, 1:16, 1:32, 1:64, 1:128 and 1:256 

respectively. 10 

As a preferred technical solution of the present invention, in the step S1, an equal amount 

of an antibody standard or a specific antibody-containing sample is added to each gradient 

diluent respectively; after a reaction of 30 min at 37°C, each mixture is tested using a first 

antibody detection reagent respectively; and if a mixture of a certain dilution presents a 

positive reaction in the test result, an antigen quantity of a mixture with a higher concentration 15 

immediately before the present mixture is determined as the neutralized antigen equivalent of 

the antibody standard or sample. 

As a preferred technical solution of the present invention, the gradient dilutions of the 

antibody-containing sample in the step S2 are 1:2, 1:4, 1:8, 1:16, 1:32, 1:64 and 1:128 

respectively; in the step S2, the diluent of each dilution is subjected to an antibody detection 20 

using the second antibody detection reagent; and if a diluent of a certain dilution presents a 

negative reaction in the detection result, the dilution of a diluent with a higher concentration 

immediately before the present diluent is determined as the antibody titer of the sample. 

As a preferred technical solution of the present invention, in the step S3, the neutralized 

antigen equivalent of the sample determined in the step S1 is multiplied by the antibody titer 25 
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of the sample determined in the step S2, to acquire the minimum detection limit of the second 

antibody detection reagent. 

As a preferred technical solution of the present invention, in the step S4, if the positive 

rates are lower than 90% after the repeated tests, the antibody titer in the step S2 is adjusted 

by selecting a dilution immediately before the currently determined antibody titer as a new 5 

antibody titer, and then repeated tests are performed until the positive rates are ≥90% and at 

this time, the confirmed minimum detection limit is recalculated according to the new 

antibody titer. 

As a preferred technical solution of the present invention, the method further includes a 

step S5, verification of the minimum detection limit of an antibody detection reagent: at least 10 

three antibody-containing samples are respectively diluted to a concentration of the minimum 

detection limit, and tested 3 times first; if the 3 tests are all positive, the verification is passed; 

if one of the 3 tests is negative, another 7 tests are performed, and if all of the 7 tests are 

positive, the verification is passed; if two of the 3 tests are negative, another 18 tests are 

performed, and if all of the 18 tests are positive, the verification is passed; and if the 3 tests 15 

are all negative, the verification fails. When 20 or more tests are performed at a time, more 

time will be consumed, and then the progressive way can be adopted for the verification of 

the minimum detection limit of the second antibody detection reagent. 

As a preferred technical solution of the present invention, in the step S4, at least three 

representative clinical samples containing to-be-detected antibodies from different sources 20 

are respectively selected for the confirmation of the minimum detection limit of the second 

antibody detection reagent; and in the step S5, at least 3 clinical samples with temporal and 

regional characteristics and different from the samples used for the confirmation of the 

minimum detection limit in the step S4 are selected for the verification of the minimum 

detection limit of the second antibody detection reagent. 25 
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As a preferred technical solution of the present invention, the first antibody detection 

reagent in the step S1 is an antibody detection reagent which is superior to or the same as the 

second antibody detection reagent used in the step S2; and the antibody detection reagent used 

in the step S1 can have a higher precision and a lower detection limit than the antibody 

detection reagent used in the step S2. 5 

Compared with the prior art, the method for assigning an antibody standard and 

determining the minimum detection limit of an antibody detection reagent has the following 

beneficial effects: since antigens have stable properties and can be precisely quantified while 

antibodies have unstable properties, the method employs antigens to assign the antibody 

standard, and can be used for preparing enterprise standards and even national standards; the 10 

method can precisely determine the minimum detection limit of an antibody detection agent, 

thereby solving a problem that the minimum detection limit of currently available antibody 

detection reagents cannot be certified or accurately certified, and representing an innovative 

solution for precisely determining the minimum detection limit of an antibody detection 

reagent at present; and through precise determination of the minimum detection limit of an 15 

antibody detection agent, stable quality of the reagent can be guaranteed and the detection 

accuracy and clinical efficiency are improved. 

 

Detailed Description of the Invention 

In order to deepen understanding of the present invention, the present invention will be 20 

further elaborated on with reference to accompanying drawings and embodiments; and the 

embodiments are only intended to explain the present invention, and do not constitute a 

limitation on the protection scope of the present invention. 

Embodiment 1. A method for assigning an antibody standard, specifically including the 

following step: 25 
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S1, determination of a neutralized antigen equivalent of an antibody standard: an antigen 

with a known purity and concentration is subjected to a gradient dilution using a matrix, to 

obtain a series of gradient diluents with different concentrations; an equal amount of an 

antibody standard is added to each of the diluents with different concentrations respectively, 

and after a reaction, each mixture is subjected to an antibody detection using a first antibody 5 

detection reagent, to determine the neutralized antigen equivalent of the antibody standard, 

thereby assigning the antibody standard, where a quantity value of antibodies in the antibody 

standard is represented by a mass-volume concentration unit of the neutralized antigen 

equivalent thereof. 

The embodiment is used for preparing an antibody standard (standard substance) for novel 10 

coronavirus (COVID-19), and an assigning method thereof is as follows: 

collecting high-titer antibody serum of a convalescent COVID-19 patient and mixing well, 

as an antibody standard; and 

determining a neutralized antigen equivalent of the antibody standard: a recombinant 

novel COVID-19 antigen (S protein) with a concentration of 400 μg/mL was subjected to a 15 

gradient dilution using a matrix (negative serum), with dilutions of 1:2, 1:4, 1:8, 1:16, 1:32, 

1:64, 1:128 and 1:256 respectively, to obtain diluents of 50 μL each; an equal volume of 50 

μL of the antibody serum was added to each gradient diluent respectively; after a reaction of 

30 min at 37°C, the mixture was subjected to an antibody detection using an antibody 

detection reagent; the mixture with a dilution of 1:64 presented a positive reaction, and then 20 

the antigen quantity in the mixture with a dilution of 1:32 was determined as the neutralized 

antigen equivalent of the 50 μL antibody standard, and an antibody concentration of the 

antibody standard was calculated as 400 μg/mL ÷ 32 = 12.5 μg NAE/mL, that is, the antibody 

standard for novel coronavirus (COVID-19) was assigned 12.5 μg NAE/mL; and the antibody 

serum was sub-packaged and cryopreserved. 25 
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In use, the sub-packaged and cryopreserved antibody serum is taken out and recovered to 

room temperature; the neutralized antigen equivalent of the antibody standard is redetermined 

using the above-mentioned method, namely, reassigning the antibody standard, to guarantee 

precise determination of the quantity value of the antibody standard and avoid clinical 

diagnostic errors caused by a decrease in the activity of the antibody standard. 5 

With the above-mentioned method for assigning an antibody standard, namely, a method 

for determining a neutralized antigen equivalent of a sample, the minimum detection limit of 

the antigen detection reagent can be acquired through the steps S2 and S3, and confirmed and 

verified through the steps S4 and S5 (refer to the content of Embodiment 2 below for details). 

Embodiment 2: A method for determining the minimum detection limit of an antibody 10 

detection reagent, specifically including the following steps: 

S1, determination of a neutralized antigen equivalent of a sample: an antigen with a known 

purity and concentration is subjected to a gradient dilution using a matrix, with dilutions of 

1:2, 1:4, 1:8, 1:16, 1:32, 1:64, 1:128 and 1:256 respectively, to obtain a plurality of gradient 

diluents with different concentrations; an equal amount of a specific antibody-containing 15 

sample is added to the diluent of each dilution respectively; after a reaction of 30 min at 37 ℃, 

each mixture is tested using a specific antibody detection reagent (first antibody detection 

reagent) respectively; and if a mixture of a certain dilution presents a positive reaction in the 

test result, an antigen quantity of a mixture with a higher concentration immediately before 

the present mixture is determined as the neutralized antigen equivalent of the sample; 20 

S2, determination of an antibody titer of the sample: the antibody-containing sample is 

subjected to a gradient dilution using a matrix, with dilutions of 1:2, 1:4, 1:8, 1:16, 1:32, 1:64 

and 1:128 respectively, to obtain gradient diluents with different dilutions; the diluent of each 

dilution is subjected to an antibody detection using a second antibody detection reagent; if a 

diluent of a certain dilution presents a negative reaction in the detection result, the dilution of 25 
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a diluent with a higher concentration immediately before the present diluent is determined as 

the antibody titer, thereby determining the antibody titer; and 

S3, acquisition of the minimum detection limit of an antibody detection reagent: the 

neutralized antigen equivalent of antibodies in the sample acquired in the step S1 is multiplied 

by the antibody titer of the sample determined in the step S2, to acquire the minimum 5 

detection limit of the second antibody detection reagent. 

The minimum detection limit of the antibody detection reagent can be confirmed and 

verified as follows: 

S4, confirmation of the minimum detection limit of the antibody detection reagent: at least 

3 representative clinical samples containing to-be-detected antibodies from different sources 10 

are selected respectively; the 3 clinical samples containing to-be-detected antibodies are 

treated according to the steps S1-S3 to acquire the minimum detection limit of the antibody 

detection reagent; if the acquired minimum detection limit of the antibody-containing samples 

is consistent with the minimum detection limit determined in the step S3, the antibody-

containing samples are respectively diluted to a concentration of the minimum detection limit, 15 

and tested repeatedly for 20 times; and if the positive rates are ≥90%, the minimum detection 

limit of the second antibody detection reagent passes the confirmation; 

if the positive rates are lower than 90% after the repeated tests, the antibody titer in the 

step S2 is adjusted by selecting a dilution immediately before the currently determined 

antibody titer as a new antibody titer, and then repeated tests are performed until the positive 20 

rates are ≥90% and at this time, the confirmed minimum detection limit is recalculated 

according to the new antibody titer; 

S5, verification of the minimum detection limit of the antibody detection reagent: 3 

clinical samples (different from the samples used for the confirmation of the minimum 

detection limit in the step S4) with temporal and regional characteristics are selected; the 3 25 
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clinical samples are respectively diluted to a concentration of the minimum detection limit, 

and tested 20 times; and if the positive rates reach 90-95%, the minimum detection limit 

passes the verification; 

or a method for the verification of the minimum detection limit of the antibody detection 

reagent in the step S5 is: 3 clinical samples are respectively diluted to a concentration of the 5 

minimum detection limit, and tested 3 times first; if the 3 tests are all positive, the verification 

is passed; if one of the 3 tests is negative, another 7 tests are performed, and if all of the 7 

tests are positive, the verification is passed; if two of the 3 tests are negative, another 18 tests 

are performed, and if all of the 18 tests are positive, the verification is passed; and if the 3 

tests are all negative, the verification fails (when 20 or more tests are performed at a time, 10 

more time will be consumed, and then the progressive way can be adopted for the verification 

of the minimum detection limit of the second antibody detection reagent). 

When the method for determining the minimum detection limit of an antibody detection 

reagent is applied to a specific detection to determine the minimum detection limit of an RSV 

(respiratory syncytial virus) IgM antibody detection kit (colloidal gold method), the method 15 

specifically includes the following steps: 

test materials: 

antigen: RSV F protein, 1,000 μg/mL, purchased from Absolute Antibody; 

detection kit: RSV IgM antibody detection kit (colloidal gold method), purchased from 

Beijing Innovita Bio-Tech Co., Ltd.; 20 

negative serum: purchased from Beijing JKHD Bio-Tech Co., Ltd.; 

S1, determination of a neutralized antigen equivalent of a sample: 

S1-1, antigen dilution: the antigen was subjected to a gradient dilution using a matrix - 

the negative serum, where the dilutions of the RSV F protein were 1:2, 1:4, 1:8, 1:16, 1:32, 

1:64, 1:128 and 1:256 respectively, and each dilution resulted in a 50 μL sample, to obtain a 25 
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plurality of gradient diluents with different concentrations; 

S1-2, test after antigen/antibody incubation: a 50 μL sample containing RSV IgM was 

added to each gradient diluent respectively; after a water-bath treatment of 30 min at 37°C, 

each mixture was tested using the RSV IgM antibody detection kit (colloidal gold method); 

data were recorded in Table 1; 5 

 

Table 1 Result Data of Test after Antigen/Antibody Incubation 

Antigen Dilution Gradient 1:2 1:4 1:8 1:16 1:32 1:64 1:128 1:256 

Negative/Positive - - - - - - + + 

 

S1-3, determination of a neutralized antigen equivalent of the sample: if a mixture of a 

certain dilution presented a positive reaction in the test result, an antigen quantity of a mixture 10 

with a higher concentration immediately before the present mixture was determined as the 

neutralized antigen equivalent of antibodies in the sample, 

that is, the neutralized antigen equivalent of the sample containing RSV IgM was 1,000 

μg/mL ÷ 64 = 15.625 μg NAE/mL; 

S2, determination of an antibody titer of the sample: 15 

S2-1, sample dilution: the sample containing RSV IgM was subjected to a gradient 

dilution using the negative serum, where the dilutions of the sample were 1:2, 1:4, 1:8, 1:16, 

1:32, 1:64 and 1:128 respectively, to obtain gradient diluents with different concentrations; 

S2-2, antibody detection: the diluent of each dilution was subjected to an antibody 

detection using the RSV IgM antibody detection kit (colloidal gold method); data were 20 

recorded in Table 2; 
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Table 2 Result Data of Sample (Antibody) Detection 

Sample (Antibody) Dilution 

Gradient 

1:2 1:4 1:8 1:16 1:32 1:64 1:128 

Negative/Positive + + + + + - - 

 

S2-3, determination of an antibody titer of the sample: if a diluent of a certain dilution 

presented a negative reaction in the detection result, a dilution of a diluent with a higher 

concentration immediately before the present diluent was determined as the antibody titer, 5 

thereby determining the antibody titer of the sample, that is, the antibody titer was 1:32; 

S3, acquisition of the minimum detection limit of the antibody detection reagent: the 

neutralized antigen equivalent of the sample determined in the step S1 was multiplied by the 

antibody titer of the sample determined in the step S2, to acquire the minimum detection limit 

of the second antibody detection reagent, 10 

that is, the minimum detection limit of the RSV IgM antibody detection kit (colloidal gold 

method) was 15.625 μg NAE/mL × (1:32) = 0.488 μg NAE/mL. 

The data of the above-mentioned embodiment was subjected to confirmation and 

verification in a step S4 and a step S5; 

S4, confirmation of the minimum detection limit of the antibody detection reagent: at least 15 

3 representative clinical samples containing to-be-detected antibodies from different sources 

were selected respectively; the 3 clinical samples containing to-be-detected antibodies were 

treated according to the steps S1-S3 to acquire the minimum detection limit of the antibodies; 

if the acquired minimum detection limit of the antibody-containing samples was consistent 

with the minimum detection limit determined in the step S3, the antibody-containing samples 20 

were respectively diluted to a concentration of the minimum detection limit, and tested 

repeatedly for 20 times; and if the positive rates were ≥90%, the minimum detection limit of 
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the second antibody detection reagent passed the confirmation; 

if the positive rates were lower than 90% after the repeated tests, the antibody titer in the 

step S2 was adjusted by selecting a dilution with a higher concentration immediately before 

the currently determined antibody titer as a new antibody titer, and then repeated tests were 

performed until the positive rates were ≥90% and at this time, the confirmed minimum 5 

detection limit was recalculated according to the new antibody titer; 

S5, verification of the minimum detection limit of the antibody detection reagent: 3 

clinical samples (different from the samples used for the confirmation of the minimum 

detection limit in the step S4) with temporal and regional characteristics were selected; the 3 

clinical samples were respectively diluted to a concentration of the minimum detection limit, 10 

and tested repeatedly; and if the positive rates reached 90-95%, the minimum detection limit 

passed the verification; 

or a method for the verification of the minimum detection limit of the antibody detection 

reagent in the step S5 were: 3 clinical samples were respectively diluted to a concentration of 

the minimum detection limit, and tested 3 times first; if the 3 tests were all positive, the 15 

verification was passed; if one of the 3 tests was negative, another 7 tests were performed, 

and if all of the 7 tests were positive, the verification was passed; if two of the 3 tests were 

negative, another 18 tests were performed, and if all of the 18 tests were positive, the 

verification was passed; and if the 3 tests were all negative, the verification failed (when 20 

or more tests are performed at a time, more time will be consumed, and then the progressive 20 

way can be adopted for the verification of the minimum detection limit of the second antibody 

detection reagent). 

For those of ordinary skill in the art, specific embodiments are only used for exemplary 

description of the present invention, and apparently, specific implementation of the present 

invention is not limited to the above-mentioned embodiments. Various unsubstantial 25 
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improvements to the method conception and technical solution of the present invention, or 

direct applications of the conception and technical solution of the present invention to other 

occasions without improvement, are all within the protection scope of the present invention. 
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Claims 

 

1. A method for assigning an antibody standard and determining the minimum detection 

limit of an antibody detection reagent, specifically comprising the following step: 

S1, determination of a neutralized antigen equivalent of an antibody standard or a sample: 5 

an antigen with a known purity and concentration is subjected to a gradient dilution using a 

matrix, to obtain a series of gradient diluents with different concentrations; and an equal 

amount of an antibody standard or antibody-containing sample is added to each of the diluents 

with different concentrations respectively, and after a reaction, each mixture is subjected to 

an antibody detection using a first antibody detection reagent, to determine the neutralized 10 

antigen equivalent of the antibody standard or sample. 

 

2. The method for assigning an antibody standard and determining the minimum detection 

limit of an antibody detection reagent according to claim 1, further comprising the following 

steps: 15 

S2, determination of an antibody titer of the sample: the antibody-containing sample in 

the step S1 is subjected to a gradient dilution using a matrix, to obtain a series of gradient 

diluents with different dilutions; and the diluent of each dilution is subjected to an antibody 

detection using a second antibody detection reagent, to determine the antibody titer of the 

sample; and 20 

S3, acquisition of the minimum detection limit of an antibody detection reagent: the 

neutralized antigen equivalent of the sample determined in the step S1 is multiplied by the 

antibody titer of the sample determined in the step S2, to acquire the minimum detection limit 

of the second antibody detection reagent. 

 25 

0188P00741P00

17 



 

 

3. The method for assigning an antibody standard and determining the minimum detection 

limit of an antibody detection reagent according to claim 2, further comprising a step S4, 

confirmation of the minimum detection limit of an antibody detection reagent: at least three 

antibody-containing samples are treated according to the steps S1-S3, to acquire the minimum 

detection limit of the second antibody detection reagent; if the acquired minimum detection 5 

limit of the antibody-containing samples is consistent with the minimum detection limit 

acquired in the step S3, the antibody-containing samples are respectively diluted to a 

concentration of the minimum detection limit, and tested repeatedly; and if the positive rates 

are ≥90%, the minimum detection limit of the second antibody detection reagent passes the 

confirmation. 10 

 

4. The method for assigning an antibody standard and determining the minimum detection 

limit of an antibody detection reagent according to claim 3, further comprising a step S5, 

verification of the minimum detection limit of an antibody detection reagent: at least three 

antibody-containing samples are respectively diluted to a concentration of the minimum 15 

detection limit, and tested repeatedly; and if the positive rates reach 90-95%, the minimum 

detection limit of the second antibody detection reagent passes the verification. 

 

5. The method for assigning an antibody standard and determining the minimum detection 

limit of an antibody detection reagent according to claim 1, wherein the dilutions of the 20 

gradient dilution of the antigen in the step S1 are: 1:2, 1:4, 1:8, 1:16, 1:32, 1:64, 1:128 and 

1:256 respectively. 

 

6. The method for assigning an antibody standard and determining the minimum detection 

limit of an antibody detection reagent according to claim 5, wherein in the step S1, an equal 25 
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amount of an antibody standard or specific antibody-containing sample is added to each of 

the antigen diluents with different concentrations respectively, and after a reaction of 30 min 

at 37°C, each mixture is tested using a first antibody detection reagent respectively; and if a 

mixture of a certain dilution presents a positive reaction in the test result, an antigen quantity 

of a mixture with a higher concentration immediately before the present mixture is determined 5 

as the neutralized antigen equivalent of the antibody standard or sample. 

 

7. The method for assigning an antibody standard and determining the minimum detection 

limit of an antibody detection reagent according to claim 3, wherein the dilutions for diluting 

the antibody-containing sample in the step S2 are 1:2, 1:4, 1:8, 1:16, 1:32, 1:64 and 1:128 10 

respectively; in the step S2, the diluent of each dilution is subjected to an antibody detection 

using the second antibody detection reagent; and if a diluent of a certain dilution presents a 

negative reaction in the detection result, the dilution of a diluent with a higher concentration 

immediately before the present diluent is determined as the antibody titer. 

 15 

8. The method for assigning an antibody standard and determining the minimum detection 

limit of an antibody detection reagent according to claim 7, wherein in the step S3, the 

neutralized antigen equivalent of the sample acquired in the step S1 is multiplied by the 

antibody titer of the sample determined in the step S2, to acquire the minimum detection limit 

of the second antibody detection reagent. 20 

 

9. The method for assigning an antibody standard and determining the minimum detection 

limit of an antibody detection reagent according to claim 7, wherein in the step S4, if the 

positive rates are lower than 90% after the repeated tests, the antibody titer in the step S2 is 

adjusted by selecting a dilution immediately before the currently determined antibody titer as 25 
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a new antibody titer, and then repeated tests are performed until the positive rates are ≥90% 

and at this time, the confirmed minimum detection limit is recalculated according to the new 

antibody titer. 

 

10. The method for assigning an antibody standard and determining the minimum 5 

detection limit of an antibody detection reagent according to claim 3, further comprising a 

step S5, verification of the minimum detection limit of an antibody detection reagent: at least 

three antibody-containing samples are respectively diluted to a concentration of the minimum 

detection limit, and tested 3 times first; if the 3 tests are all positive, the verification is passed; 

if one of the 3 tests is negative, another 7 tests are performed, and if all of the 7 tests are 10 

positive, the verification is passed; if two of the 3 tests are negative, another 18 tests are 

performed, and if all of the 18 tests are positive, the verification is passed; and if the 3 tests 

are all negative, the verification fails. 

 

11. The method for assigning an antibody standard and determining the minimum 15 

detection limit of an antibody detection reagent according to claim 4 or 10, wherein in the 

step S4, at least three representative clinical samples containing to-be-detected antibodies 

from different sources are respectively selected for the confirmation of the minimum detection 

limit of the second antibody detection reagent; and in the step S5, at least 3 clinical samples 

with temporal and regional characteristics and different from the samples used for the 20 

confirmation of the minimum detection limit of the second antibody detection reagent in the 

step S4 are selected for the verification of the minimum detection limit of the second antibody 

detection reagent. 

 

 25 
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12. The method for assigning an antibody standard and determining the minimum 

detection limit of an antibody detection reagent according to claim 2, wherein the first 

antibody detection reagent in the step S1 is an antibody detection reagent superior to or the 

same as the second antibody detection reagent in the step S2. 
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