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Research on quantum-dot immunochromatographic test strip
based on environmental virus detector

WU Xiangyang, ZHENG Lulu
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Technology, Shanghai 200093, China )

Abstract: In recent years, major infectious outbreaks such as influenza A (HIN1), Ebola, influenza
B, and novel coronavirus have had a huge impact on human health and safety, so the detection and
prevention of environmental viruses is crucial. As an emerging technology that can rapidly detect
viruses, immunochromatographic strip technology has the advantages of universality and strong
specificity compared with ELISA, which solves the problems of complicated and long time of
traditional viral antigen detection process, and also provides a new development direction for

environmental monitoring. However, the traditional immunochromatographic test strips have the
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disadvantages of single detection index and high detection limit. Based on immunochromatographic

strips  and quantum dot fluorescence nanospheres, a quantum dot fluorescence

immunochromatographic strip was designed in this study, which has the characteristics of good
photostability, high brightness, and low detection limit. By using the fluorescence detection module
of the supporting instrument for analysis and detection, viruses in the environment can be quickly
detected based on the excitation light of quantum dot fluorescent nanospheres. The operation is

simple and the data is stable, providing a new approach for environmental virus detection.
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Fig. 1 Flow chart of antibodies labeled by quantum dot fluorescent microspheres
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Fig. 2 Structure and detection process of quantum-dot immunochromatographic test strip
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Fig.3 Fluorescence intensity gradient of recombinant N
protein from COVID-19
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Tab. 1 Detection time concentration relationship table(COVID-19 recombinant N protein)

t/min 5 10 15 20

25 30 60 120 180

HfE/(au) 5141.7 13245.5 27861.0 29637.0

29374.1 27863.0 28379.6 29399.3 28444.0

®2 BUNEREXRR(ZERBEAER)

Tab. 2 Time concentration correlation table(Influenza B antigen )

t/min 5 10 15 20

25 30 60 120 180

Bft/(au) 11234 11329.5 11455.7 112183

11178.1 11405.8 11397.5 11121.6 11254.1
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Tab.3 Test time concentration relationship table(Influenza A antigen )

t/min 5 10 15 20

25 30 60 120 180

Bofti/(au) 49478 4950.4 4959.0

4994.9

4983.3 4961.3 4978.9 4980.0 4970.1
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Fig.4 Curve of minimum test time for different antigen
samples
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