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Hong Kong Student Science Project Competition 2023
Template of Extended Abstract (Investigation)
Team Number: SBBC056

Project Title: Dissection of RAT

Project Type: Investigation

To our best knowledge, there are/ are no * similar works in the field; (if there are, ) related research links are as below:

/

I Background

There is an increasing number of people being arrested for falsely reporting a positive Covid-19 result. The COVID-19 rapid
antigen test is based on the principle that when a nasopharyngeal swab sample containing the viral nucleocapsid protein
antigen is added to the sample pad of the RAT cassette, an antigen-antibody reaction occurs between the viral antigen from
the sample and the corresponding antiviral antibody which is coated in the nitrocellulose membrane. We would like to
investigate how people create a positive result for RAT without testing positive for COVID. We will test how factors like
pH, sugar level, presence of protein and temperature affect the result of RAT using the pH indicator, Benedict’s solution, etc.

II. Objectives

-What substances will affect the result of RAT
-How different factors affect the accuracy of RAT




I11. Hypothesis

Hypothesis: Acidic, alkaline solution,solution with higher sugar level will lead to a fake positive result.

Iv. Methodology

Materials

-rapid antigen testing kit, pH indicator, Juice, (Carbonated)Drinks, Milk, Yakult

Apparatus

Hot plate, Beaker, Test Tube, pipette, dropper, measuring cylinder, stand and clamp, pH paper

Experimental Protocol

Drop a few drops of prepared solution to the testing region of the rapid antigen testing kit. Wait 15 mins for the result.

Control Experiment
Drop a few drops of distilled water to the testing region of the rapid antigen testing kit. Wait 15 mins for the result.

V. Results
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Substances that show a positive result:
Yakult with buffer solution, Boiled yakult, 0.1M CH3;COOH , 0.01M CH3;COOH

VI. Conclusion

The largest factor that affects the result of RAT is pH value (concentration of H+). Acids with lower pH and alkalis with

higher pH will destroy the liquid on the sample pad. While solutions with suitable pH value (0.1 M CH3;COOH, around pH
4) shows a positive result towards the RAT. Precipitation in some of the solutions will block the sample pad and prevent it

from reacting with the solution added. Therefore, solutions with suitable pH of ~4 without any precipitate can give a
positive result.




