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The following abbreviations are used in the IFU: 

DENV Dengue virus 

ELISA Enzyme-linked immunosorbent assay 

GLP Good Laboratory Practice 

HRP Horseradish peroxidase 

IFU Instruction for use 

OD Optical density 

RT Room temperature (21.5 ± 3.5 °C) 

TMB Tetramethylbenzidine 
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2 Safety precautions 

We recommend reading this chapter thoroughly before using this kit, to 

ensure the safety of the user and error-free utilization. 

Any safety instructions and additional information of this IFU must be ob-

served at all times. 

Read and make sure you understand the operating instructions completely 

and thoroughly before carrying out the test. Use the currently valid version 

from the kit. 

Notify the respective supplier in writing within one week from receiving the 

merchandise, should the test pack be substantially damaged. Damaged com-

ponents must not be used to carry out the assay, however, they should be 

kept until the transport damages are finally settled. 

Comply with Good Laboratory Practice and safety regulations. Wear labora-

tory coats, disposable Latex gloves and safety goggles whenever the need 

arises.  

Reagents of this kit which contain hazardous substances may cause irrita-

tions to eyes and skin. See indications under 5 Kit components, storage and 

expiry date and on the labels. Safety data sheets of this product are available 

upon request.  

Chemicals and prepared or used reagents shall be disposed of as hazardous 

waste in compliance with the respective national regulations. The cleaning 

staff has to be instructed by experts with regard to any potential risks and 

the appropriate handling of such substances. 

Avoid any contact with stop solution. This may cause irritations to the skin 

and chemical burns. 
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FOR SINGLE USE ONLY! 

This kit is made for single use only! 

ATTENTION! 

The kit shall only be handled by educated personnel in a laboratory envi-

ronment! 
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3 Test principle 

The Dengue virus specific IgG ELISA is a sensitive immunoassay using specific 

antigen coated ELISA strips for binding of DENV serotype 1-4 (DENV 1-4) 

specific human IgG antibodies. Antibodies reacting to ZIKA virus are blocked 

by a specific blocking reagent  (Rockstroh A, 2017). Bound human antibodies 

to DENV are detected using anti-human IgG HRP conjugate. Amount of bound 

conjugated HRP antibody is estimated using chromogenic substrate tetra-

methylbenzidine (TMB). Controls are included for the proof of reproducibility 

and evaluation of the assay within labs. This patented (WO2015/139784) se-

rological assay was developed by the Fraunhofer Institute for Cell Therapy and 

Immunology, Leipzig, Germany. Due to DENV-specific antigen-coating of the 

immunostrips and use of specific inhibitors, unspecific cross-reactivity to het-

erologous arboviruses like ZIKA virus, West Nile virus (WNV), Yellow Fever vi-

rus (YFV), Chikungunya virus (CHIKV) or Tick-borne encephalitis virus (TBEV) is 

strongly reduced (Rockstroh A, 2015). 

1. Ready for use: Immunostrips 

coated with DENV antigens of  

serotype 1-4. 

2. Blocking of cross-reacting anti- 

ZIKA antibodies and specific binding 

of anti-DENV-IgG antibodies to the 

coated DENV-antigens. 

3. Detection of bound IgG by HRP-

conjugated anti-human IgG antibody 

+ TMB/Peroxide. 
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4 Performance assessment 

Results of analytical validation 

Reproducability of  Dengue virus specific IgG ELISA was carried out on one 

DENV positive sample with 3 semi-logarithmic dilution stages and on two 

patient samples with a pre-dilution of 1:100 in Assay buffer with 6-fold repeat 

on 6 different immunostrips D1. The measurement at the optical density at 

450-620 nm was evaluated. The ELISA showed a very small variation <10% 

over all measurements. 

Results of clinical validation 

130 clinical samples were included in the validation, of which 61 were samples 

from demonstrably DENV-infected patients and 69 samples from patients 

without DENV infection. The Dengue virus specific IgG ELISA showed a sensi-

tivity of 98.4 % with a specificity of 98.6 %. The area under the ROC-curve 

(AUC) was 98.9 % (p<0.001).
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6 Components not included in the kit: 

& Calibrated micropipettes with CV < 3 % 

Volume: 0.5-10 µl; 10-100 µL; 100-1000 µL 

& Calibrated 8-channel micro-pipette with reagent reservoirs 

& Vortex mixer 

& Automated or semi-automated ELISA plate washing system 

& Bidistilled or deionized water 

& Paper towels, pipette tips and timer 

& ELISA plate reader for reading absorbance at 450 and 620 nm 

& Tubes or plates for sample dilution 

& Tubes (10-50 ml) for preparation of components 
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7 Preparation of components 

Ready-to-use Components 

Immunostrips D1, staining solution D9 and stop solution D10 are ready-to-use 

components. 

Components to be prepared 

Dilution of 40X wash buffer D2 with deionized/ bidistilled water in ratio 1:40 

) 1X wash buffer

Mixing of room tempered assay buffer D6 with blocking reagent BR

) D6+BR

Dissolving of ZIKA inhibitor D8 in D6+BR

) D6+BR+D8

Dissolving of controls D3 and D4 and calibrator D7 in D6+BR+D8. 

Dilution of samples with D6+BR+D8. 

& 

Incubation of samples, controls and calibrator for 60 min at RT. 

Immunoassay 



Preparation of components 

DENV IgG ELISA Rev 2/2020 13 

7.1 1X Wash solution 

Mix 40X wash buffer D2 by inversing 2-3 times before use. Dilute 40X wash 

buffer D2 using bidistilled or deionized water before the first wash step of 

the immunoassay (see table below). 

Number of  

immunostrips 

Volume of  

1X Wash solution 

Volume of  

40X Wash buffer D2 

Volume of bidistilled or 

de-ionized water 

1-4 400 ml 10 ml 390 ml 

5-8 800 ml 20 ml 780 ml 

9-12 1200 ml 30 ml  1170 ml 

7.2 Assay buffer + Blocking reagent  D6+BR 

For reduction of unspecific background signals assay buffer D6 should be 

mixed with blocking reagent. For this purpose fill 15 ml of room tempered D6

into the bottle containing blocking reagent and mix it intensively by vortexing 

up to 30 s. 

For need of volumes > 15 ml pooling of several bottles is recommended as 

described below. 

Number of  

immunostrips 

Volume of  

D6+BR needed 

Number of bottles 

with blocking reagent 

Volume of  

assay buffer D6  

1-4 1-15 ml 1 1 x 15 ml 

5-8 15-30 ml 2 2 x 15 ml 

9-12 30-45 ml 3  3 x 15 ml 
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7.3 Assay buffer with Blocking reagent (D6+BR) + ZIKA Inhibitor  D6+BR+D8 

The use of the ZIKA inhibitor D8 is recommended to completely suppress po-

tential cross-reactions in human samples. The appropriate amount of D8

tubes necessary for the planned number of immunostrips shell be prepared 

according to the table below. 

At first, add 1 ml of D6+BR to a tube of D8 and vortex for 2-3 s. Subsequently 

transfer the reconstituted D8 in a 10 ml tube and add additional 7 ml D6+BR

resulting finally in 8 ml D6+BR containing anti-Zika antibody blocking reagent 

(D6+BR+D8). 

For need of volumes > 8 ml use more tubes of D8 and pool the prepared 

D6+BR+D8 solutions as described below. 

Number of  

immunostrips 

Volume of 

D6+BR+D8 needed 

Number of  

D8 tubes 

Volume of  

D6+BR 

1-4 8 ml 1 1x (1 + 7 ml) 

5-8 16 ml 2 2x (1 + 7 ml) 

9-12 24 ml 3  3x (1 + 7 ml) 

7.4 Controls D3, D4 and Calibrator D7 

Add 1.0 ml of D6+BR+D8 to each tube of D3, D4 and D7 and mix quickly, by 

vortexing 2-3 s. 

NOTE 

Use D6+BR+D8 for reconstitution of D3, D4 and D7 and for dilution of 

samples (see 8 Immunoassay, Sample preparation) 



Preparation of components 

DENV IgG ELISA Rev 2/2020 15 

7.5 1X HRP anti-human IgG antibody 

The required amount of 1X HRP anti-human IgG antibody is prepared accord-

ing to the number of immunostrips used as described in the table below. 

Therefore, dilute 10X HRP Anti-human IgG D5 with D6+BR in ratio 1:10 and 

mix by means of shaking the tube.  

Number of  

immunostrips 
Volume of 10X HRP D5 Volume of D6+BR

1 - 4 0.4 ml 3.6 ml 

5 - 8 0.8 ml 7.2 ml 

9 - 12  1.2 ml  10.8 ml 

NOTE 

Use D6+BR for dilution of 10X HRP Anti-human IgG Antibody D5. 
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8 Immunoassay 

8.1 Sample preparation 

& Allow samples to reach 18 - 25 °C before use. For samples stored frozen 

keep them at 18 - 25 °C at least 30 min before pipetting onto plate.  

& Mix samples before use by vortexing for 6-10 s. 

& Dilute samples 1:100 (v/v) using D6+BR+D8 within separate tubes or a 96 

well dilution plate.  

8.2 Reconstitution of reagents 

& Reconstitute Controls D3 and D4 and calibrator D7 before Blocking of anti-

ZIKA antibodies in samples (see 8.3). 

8.3 Blocking of anti-ZIKA antibodies in samples 

& Incubate diluted samples, reconstituted controls D3, D4 and calibrator D7

for 60 min at RT to block possibly contained anti-ZIKA antibodies.  
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9 Immunoassay protocol 

Transfer 100 µl each of sample, control D3 and D4 and calibrator D7 onto  

immunostrips. Incubate for 90 min at room temperature. 

Wash 3 times with 300 µl 1X wash solution (diluted D2) per well. 

Add 100 µl 1X HRP anti-human IgG (diluted D5) per well. Incubate for 60 min 

at room temperature. 

Wash 5 times with 300 µl 1X Wash buffer (D2) per well. 

Add 100 µl staining solution D9 per well. Incubate for 30 min at room tem-

perature in the dark. 

Add 150 µl stop solution D10 per well. 

Measure OD at 450 nm (620 nm as reference) within 10 min. 



Immunoassay protocol 

18 Rev 2/2020 DENV IgG ELISA 

Immunoassay procedure 

1. Transfer 100 µl of each 1:100 diluted and  for 60 min pre-incubated 

sample from dilution plate onto immunostrips. Pipetting of duplicates of 

each sample is recommended. 

2. Transfer 100 µl of each reconstituted and pre-incubated control D3 and 

D4 and calibrator D7 onto immunostrips. Pipetting of duplicates is 

recommended. 

3. Cover the strips with sealing tape and incubate at RT for 90 min. 

4. Remove cover and wash 3 times with 300 µl Wash buffer manually or by 

use of a plate washer. 

5. Transfer 100 µl of 1:10 diluted HRP conjugate D5 into each well.  

6. Cover the strips with sealing tape and incubate at RT for 60 min. 

7. Remove cover and wash 5 times with 300 µl wash buffer manually or by 

use of a plate washer.  

8. Staining: Add 100 µl of staining solution D9 into each well and incubate 

for 30 min at RT in the dark.  

NOTE 

Change the pipette tips between the different samples and between the 

controls and the calibrator. 

NOTE 

Pull off the sealing tape carefully to avoid cross-contamination. 

NOTE 

Staining should be performed immediately after washing step 7 within 

5 min. 
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9. Terminate staining by pipetting of 150 µl stop solution D10 into each 

well.  

10. Measurement of absorbance: Mix plate with shaker of the reader for 3-

5 s and let it settle down for 5 s. Measure the OD at 450 nm using 620 

nm as reference wave length within 10 minutes after termination of the 

reaction.  

NOTE 

In high concentrated controls or samples staining components may be  

precipitated some time after termination. In this case additional mixing  

before reading is recommended. 
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10 Data analysis 

The OD of the measured values is determined as the difference of the meas-

ured OD at 450 nm minus the OD at reference wavelength 620 nm 

(OD450/620 nm). 

Quality criteria of the assay 

& OD450/620 nm value of negative control D4 (blank) should be < 0.1.  

& OD450/620 nm value of positive control D3 should be > 0.5.  

& OD450/620 nm of D7 is used as Calibrator for calculation of results of 

sample measurement. 

Calculation of results 

We recommend calibration of OD450/620 of each measured sample using 

OD450/620 of calibrator D7. 

The resulting ratio allows an accurate discrimination between non-infected 

persons and DENV 1-4 infected patients.  

For discrimination, a cut-off of 3.0 should be used for the ratio. A ratio  3.0

indicates no IgG antibodies against DENV 1-4. A ratio > 3.0 indicates IgG anti-

bodies against DENV 1-4 and clearly confirms a dengue virus infection. 

Ratio Interpretation 

< 3.0 No evidence of DENV specific IgG antibodies in the sample. 

Evidence of DENV specific IgG antibodies in the sample.

                  OD sample - OD D4 

Ratio =  ------------------------------ 

                     OD D7 - OD D4 
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