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Enzyme-linked immunosorbent assay (ELISA) for the qualitative detection 
of immunoglobulin G (IgG), specific for the RBD antigen (Receptor Binding 

Domain) of the S protein (spike) of the SARS-CoV-2 virus

SUMMARY
Coronaviruses are RNA-enveloped viruses that can infect 
birds and mammals. In humans they can cause gastrointes-
tinal and respiratory infections of varying severity. The most 
pernicious types of coronaviruses can cause lethal diseases 
such as SARS (SARS-CoV-1) and MERS (MERS-CoV). 
In December 2019. a new coronavirus was discovered in 
Wuhan (China). which in early January 2020 was named 
SARS-CoV-2 (Severe Acute Respiratory Syndrome Coro-
navirus) by the World Health Organization (WHO). causing 
Coronavirus 2019 (Covid-19) disease. The incubation period 
of the disease is 2-14 days. The main symptoms include 
fever. dry cough. sore throat. myalgia. fatigue. shortness of 
breath or difficulty breathing. nasal congestion. headache. 
loss of smell or taste. and vomiting or diarrhea. It can present 
as a mild illness up to a severe illness that can cause death. 
Some infected people never develop symptoms. The main 
transmission mode is person-to-person. through direct or 
indirect contact. with viral particles being carried by saliva 
droplets or respiratory secretions. most spread by coughs 
and sneezes of infected persons. Persons infected with 
SARS-CoV-2 develop a humoral response characterized by 
a first wave of antibodies (mainly IgA and IgM) of low affinity 
and short duration. detectable between days 7 and 14 after 
symptom onset. Later. during the convalescence phase. 
higher affinity neutralizing IgG antibodies are generated. 
which contribute to confer a more persistent immunity against 
secondary infections. Several studies and systematic reviews 
suggest that both the speed of seroconversion and the 
anti-SARS-CoV-2 IgG titers developed vary with the clinical 
severity of the infection. Asymptomatic subjects develop 
a weaker immune response. often with undetectable IgG. 
More importantly. there is no consolidated consensus on the 
duration of immune memory to SARS-CoV-2. with reports 
indicating that up to 14% of infected subjects become sero-
negative towards the end of the convalescent phase. These 
observations suggest the importance of having diagnostic 
tools to evaluate the IgG response in the serum of subjects 
infected with SARS-CoV-2. helping to estimate the state 
of immunity against reinfection as well as the efficacy of 
various vaccines. 
 A key protein in the infection cycle of coronaviruses is the 
Spike (S) glycoprotein. which forms spicules that project from 
the viral envelope. which in images obtained with electron 
microscopes resemble the solar corona. In the case of SARS-
CoV-2. the S protein interacts specifically with the cellular 
receptor called Angiotensin Converting Enzyme 2 (ACE2). 
determining the tropism of the virus. and facilitating the fu-
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sion of the viral membrane with host cell membranes. The 
Receptor Binding Domain (RBD) is a glycosylated region of 
S protein that interacts specifically with ACE2. Neutralizing 
IgG anti-RBD antibodies are considered the most potent 
inhibitors of infection (Robbiani et al.. 2020; Shi et al.. 2020).

Covitest-19 ELISA IgG is an enzyme immunoassay for 
serum and plasma that allows the specific detection of IgG 
against the Receptor Binding Site (RBD) of the Spike (S) 
protein. The recombinant antigen used in the ELISA plates 
has been prepared in human cells to faithfully recreate the 
glycosylation patterns of the native protein to ensure the pre-
sence of the most reactive epitopes for capture of neutralizing 
antibodies in serum or plasma samples. 

PRINCIPLE
The diluted sample is placed in the microtitration plate. which 
wells are sensitized with the SARS-CoV-2 RBD (Receptor 
Binding Domain) recombinant antigen. If the sample con-
tains specific antibodies. these will form a complex with the 
antigens and remain bound to the solid phase. The unbound 
fraction is removed by washing and then the conjugate that 
specifically reacts with immunocaptured anti-SARS COV-2 
antibodies is added. Unbound conjugate is eliminated by 
washing. The presence of peroxidase bound to the complex 
is revealed by the addition of the chromogenic substrate. 
tetramethylbenzidine. Reactive samples develop a light blue 
color. The enzymatic reaction is stopped by adding sulfuric 
acid. causing a change from light blue to yellow. The intensity 
of the color measured in a spectrophotometer at 450 nm will 
be directly proportional to the concentration of anti-RBD IgG 
in the tested samples.

PROVIDED REAGENTS
Coated microtitration plate: wells coated with SARS-CoV-2 
RBD recombinant antigen.
Sample Diluent: saline buffer with surfactant. Violet color.
Concentrated Conjugate: anti-human IgG monoclonal 
antibody conjugated to peroxidase (10x). Red color.
Conjugate Diluent: saline buffer with proteins.
Substrate: tetramethylbenzidine and hydrogen peroxide 
solution.
Stopper: 2 N sulfuric acid.
Concentrated Wash Buffer: saline buffer with surfactant 
(25x). Green color.
Positive Control: anti-SARS-CoV-2 IgG in matrix serum.
Negative Control: protein solution/non-reactive human 
matrix for anti-SARS-CoV-2 IgG.



817240022 / 00   p. 14/17    

NON-PROVIDED REAGENTS
Distilled or deionized water.

REQUIRED MATERIAL (non-provided)
- Micropipettes for measuring the stated volumes
- Incubator at 37ºC
- Timer or stopwatch
- Microtitration washing system (manual or automatic)
- Spectrophotometer for microtitration plate Reading

WARNINGS
To obtain correct and reproducible results:
- Do not exchange reagents from different lots.
- Avoid touching the sides of the wells with the tips.
- The microtitration plate should be incubated in incubator. 

Do not use water bath.
- Ensure that the reagents are at room temperature before 

testing.
- Use perfectly clean distilled or deionized water.
- Use clean material free from metals or oxidizing agents.
- Avoid conjugate contamination with sprays. saliva. etc.
- Avoid changing time and temperature in the assay tech-

nique.

To prevent personal and environmental contamination:
- The reagents are for "in vitro" diagnostic use.
- All patient samples should be handled as if capable of 

transmitting infection.
-The controls have been tested for surface antigen of hepatitis 

B (HBsAg) and antibodies against human immunodeficien-
cy virus (HIV) and hepatitis C (HCV). found non-reactive. 
However. it is recommended to be handled with the precau-
tions required for potentially infectious samples.

- Avoid contact of sulfuric acid (Stopper) with the skin and 
mucous membranes. If this occurs. rinse thoroughly. H315 
+ H320: Causes skin and eye irritation. P305 + P351 + 
P338: IF IN EYES: Rinse cautiously with water for several 
minutes. Remove contact lenses. if present and easy to do. 
Continue rinsing P280: Wear protective gloves/protective 
clothing/eye protection/face protection.

- Avoid spilling liquids and aerosol formation.
- The liquid waste may be disinfected with sodium hypochlo-

rite (final concentration 5%) for at least 60 minutes.
- Do not pipette by mouth. Use disposable gloves and eye 

protection when handling samples and test reagents.
- All reagents and samples should be discarded according 

to current regulations.

REAGENT PREPARATION
Wash Buffer: at low temperature concentrated reagent com-
ponents may precipitate. In that case. bring the solution to 37ºC 
until complete dissolution. To obtain the Wash buffer ready for 
use. dilute one-part Concentrated Wash Buffer (25x) with 24 
parts distilled or deionized water. E.g.: 20 ml with 480 ml for 1 
microtitration plate.
Conjugate: dilute one-part Concentrated Conjugate (10x) 
with 9 parts Conjugate Diluent (e.g.: refer to the following 
table for required volume of Conjugate Diluent and Conjugate 
Concentrate):

Nº of Wells Concentrated 
Conjugate

Conjugate 
Diluent

8 100 µl 0.9 ml

16 200 µl 1.8 ml

24 300 µl 2.7 ml

32 400 µl 3.6 ml

96 1200 µl 10.8 ml

Coated microtitration plate. Sample Diluent. Conjugate 
Diluent. Substrate. Stopper. Dissociation Reagent. Ca-
librators and Negative Control: ready to use.

STABILITY AND STORAGE INSTRUCTIONS
Provided Reagents are stable in refrigerator (2-10ºC) until 
the expiration date shown on the box. Do not freeze.
Concentrated Wash Buffer and Stopper: may be stored 
at 2-25ºC.
Wash Buffer (1x): once diluted it is stable for 3 months at 2-25ºC.
Conjugate: once diluted it is stable for 6 hours at 2-25ºC.
Coated microtitration plate: do not open the pouch until use. 
or before it has reached room temperature. The unused 
strips should be stored at 2-10 °C in tightly closed pouch 
with desiccant. The strips preserved in such conditions may 
be used within 4 months until the expiration date on the box.

SAMPLE
Serum or plasma
a) Sample collection: obtain in the usual way.
b) Additives: not required for serum. For plasma samples 
heparin. citrate or EDTA may be used as anticoagulant.
c) Known interfering substances: no interference was ob-
served with samples containing up to 270 mg/dL hemoglobin. 
1500 mg/dl triglycerides. 21 mg/dl unconjugated bilirubin or 
50 mg/dl ascorbic acid. Samples containing particulate matter 
should be clarified by centrifugation.
d) Stability and storage instructions: sample should be stored 
refrigerated (2-10ºC). If the test is not performed within 72 hours 
samples should be frozen at -20ºC. It is unadvisable to perform 
multiple cycles of freezing and thawing. If using frozen samples. 
they must be homogenized and centrifuged before use.
Heat inactivation may affect the result.
Do not use samples with microbial contamination.

TEST PROCEDURE
1- Bring the reagents and samples to room temperature 
before starting the test.
2- Place in the strip holder the number of wells required 
for the number of determinations to be performed
3- Dilute the sample 1:26 with Sample Diluent. placing 20 
ul sample and 500 ul Sample Diluent (test tube).
Negative and Positive Controls should not be diluted.
4- Add 100 ul Controls and diluted samples. Controls are 
placed in duplicate.
5- To avoid evaporation. cover the plate with the provided 
adhesive tape and incubate for 60 ± 2 minutes at 37 ± 
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1ºC. In parallel. prepare the diluted conjugate (see table 
in REAGENT PREPARATION).
6- After incubation. completely remove the liquid from 
each well. Wash 5 times according to the washing ins-
tructions (see WASHING PROCEDURE).
7- Add 100 ul diluted Conjugate. Homogenize by gentle 
tapping the sides for 5 seconds.
To prevent evaporation. cover the microtitration plate with 
adhesive tape.
8- Incubate for 30 ± 1 minutes at 37 ± 1ºC.
9- Wash 5 times according to washing instructions.
10- Dispense 100 ul Substrate. Homogenize by gentle 
tapping the sides for 5 seconds.
11- Incubate for 15 ± 1 minutes at room temperature (22-
25ºC). protected from light.
12- Add 100 ul Stopper
13- Read absorbance in bichromatic spectrophotometer 
at 450/620-650 nm or 450 nm.

STABILITY OF FINAL REACTION
Reaction color is stable for 10 minutes. so the results should 
be read within that period.

WASHING PROCEDURE
Remove the liquid from the wells by aspiration or inversion.
The wells are washed with 350 ul diluted wash buffer. Avoid 
liquid overflow. The wash solution should be in contact with 
the wells for 30 to 60 seconds.
Ensure that after the last wash there is no residual liquid. 
Perform double aspiration to remove excess buffer. The 
plate may also be inverted on absorbent paper and ta-
pped several times. Otherwise. erroneous results may 
be obtained.

Note: the washing procedure is critical to the test result. 
If wash buffer remains in the well or if wells are not filled. 
erroneous results will be obtained. Do not allow the wells to 
dry during the procedure.

SUMMARY OF THE PROCEDURE

STAGE PROCEDURE
Sample dilution 20 µl sample in 500 µl Sample Diluent

Samples Add 100 ul diluted sample, NC and PC

Incubation Incubate for 60 ± 2 minutes at 37ºC ± 1ºC

Washing step Wash each well with 350 µl Wash Buffer (5 times)

Conjugate dilution Conjugate preparation (1x)

Conjugate Add 100 µl diluted Conjugate 

Incubation Incubate for 30 ± 1 minutes at 37ºC ± 1ºC

Washing step Idem previous washing step

Substrate Add 100 ul Substrate

Incubation 15 ± 1 minutes at 22-25ºC

Stop Add 100 ul Stopper

Reading Read in spectrophotometer

CALCULATION OF THE RESULTS
The presence or absence of anti-SARS-CoV-2 antibodies 
is determined by relating the absorbance of the sample to 
the cut-off value.
Non-Reactive Samples: samples with absorbances lower 
than cut-off are considered non-reactive.
Reactive Samples: samples with absorbances greater than 
or equal to the cut-off are considered reactive.
Cut-off = NC x 4
NC: average of the O.D. Negative Control
Example:
NC OD: 0.120
Cut-off: 0.120 x 4 = 0.480
Optical density of the sample = 0.650
Positivity Index (PI): 0.650 / 0.480 = 1.35
Result: Reactive Samples
The sample tested is positive for SARS-CoV-2 IgG

Samples with absorbances within a range of ± 10% of the 
cut-off or within the gray zone should be considered inde-
terminate and be retested for confirmation. A new sample 
should be collected upon physician consideration.

Calculation example
The following values should be considered as examples 
only, and should not be used in place of experimental data:

Description Absorbance

(450-620 nm) 0.120

Negative Control 0.120

Positive Control 2.100

Sample 0.650

The sample tested is positive for SARS-CoV-2 IgG
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Non-Reactive Samples: samples with absorbances lower 
than cut-off are considered non-reactive.
Reactive Samples: samples with absorbances greater than 
or equal to the cut-off are considered reactive.

ASSAY VALIDATION CRITERIA
The test is considered valid if the following conditions are 
simultaneously met (reading at 450-620 nm):
1- Negative Control absorbance ≤ 0.300.
2- Positive Control absorbance/Negative Control absor-
bance ≥ 4
3- Positive Control absorbance/cut-off > 3
If one of these conditions is not met, repeat the test.
Remember that the readings obtained will depend on the 
sensitivity of the instrument used.

INTERPRETATION OF RESULTS
Non-Reactive Samples: considered negative for anti-SARS-
CoV-2 IgG.
Reactive or indeterminate samples: considered positive 
for anti-SARS-CoV-2 IgG.
All samples initially reactive should be repeated twice. If one 
or both replicates test positive, it must be considered reactive.

PROCEDURE LIMITATIONS
See Known Interfering Substances under Sample.
Do not use sample pools or diluted samples.
The results obtained must be interpreted in conjunction with 
other diagnostic systems and clinical findings.
False positive results may be obtained due to past or present 
infections with other non-SARS-CoV-2 coronaviruses.

SPECIFIC PERFORMANCE CHARACTERISTICS
a) Sensitivity
Clinical sensitivity
In a study carried out on 224 SARS-CoV-2 positive samples 
by PCR, a sensitivity of 91.07% was obtained (95% CI = 
87.68-94.63). Of the 20 undetected samples, 18 were also 
negative by another commercial antibody test, and it is likely 
that the individuals had not seroconverted at the time of 
sample collection.

Clinical Sensitivity in Performance Panels
In a study conducted on an international commercial panel, 
the following results were obtained: Accu-Set SARS-CoV-2 
Performance Panel, Seracare, USA: 10 out of 10 reactive 
samples were detected.

In a study carried out on another international commercial 
panel, the following results were obtained:
Performance Panel SARS-CoV-2 (COVID -19) of PNCQ 
(Programa Nacional de Controle de Qualidade, Brazil): 10 
of the 10 reactive samples were detected.

b) Specificity
In a study carried out on 615 samples from 2019, defined as 
negative, from different health centers, a specificity of 99.34% 
was obtained (95% CI = 98.34-99.75).

The possible appearance of cross-reactivities was studied by 
testing samples from 134 individuals negative for anti-SARS-
CoV-2 antibodies but with different clinical conditions that 
may cause nonspecific reactions for the Covitest-19 ELISA 
IgG test. These conditions include patients with autoimmune 
diseases. (Rheumatoid factor, anti-nucleus antibodies, etc.) 
or infectious diseases other than COVID 19 (Chagas, HIV, 
HTLV, hepatitis C, hepatitis B, syphilis, others). For this po-
pulation, the specificity was 98.51% (95% CI = 94.72-99.59).

c) Precision
The precision of the test was evaluated following the EP15A 
protocol recommended by the CLSI. Two positive and two 
negative samples were tested. A daily test was performed 
evaluating each sample in quadruplicate over the course 
of 5 days.

Mean
IP

(OD/CO)

Intra-assay Total

SD CV SD CV

Sample 1 3.11 0.19 6.15 0.26 8.34

Sample 2 6.01 0.19 3.25 0.41 6.85

Sample 3 0.33 0.011 3.23 0.02 4.52

Sample 4 0.25 0.01 3.07 0.02 6.76

PI: positivity index
OD: optical density
CO: cut-off
SD: standard deviation
CV: coefficient of variation

WIENER LAB. PROVIDES
- Kit for 96 determinations (Code 1724000).
- Kit for 192 determinations (Code 1724001).
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SYMBOLS EXPLANATION
Policubeta Sensib. Diluyente Muestra

Coated microtitration plate Sample Diluent

Conjugado Conc. Conjugado Diluy.
Concentrated Conjugate Conjugate Diluent

Revelador Buf. Lavado Conc.
Substrate Concentrated Wash Buffer

Control +     Control - 
Positive Control Negative Control

Stopper 
Stopper 

The following symbols are used in the packaging for Wiener lab. 
diagnostic reagents kits.

C
This product fulfills the requirements of the European 
Directive 98/79 EC for "in vitro" diagnostic medical devices

P Authorized representative in the European Community

V "In vitro" diagnostic medical device

X Contains sufficient for <n> tests

H Use by

l Temperature limitation (store at)

Do not freeze

F Biological risks

Volume after reconstitution

Contents

g Batch code

M Manufactured by:

Harmful

Corrosive / Caustic

Irritant

i Consult instructions for use

Calibrator

Controlb
b Positive Control

c Negative Control

h Catalog number
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