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The Coronavirus disease, commonly referred as
COVID-19, is an infectious disease cause by the SARS-
CoV-2 virus. Presently, the Quantitative Reverse Poly-
merase Chain Reaction (qQRT-PCR) Method has been
implemented as the primary technique used to detect
COVID-19 due its capability of providing an early and
prompt diagnostic. The following method, however,
imposes issues in time effectiveness and selective us-
age. This leads to the development of an ultra-sensi-
tive electrochemical biosensor based on Zinc Sulfide
and Graphene (ZnS/ Graphene) nano composites that
would rapidly detected COVID-19 antigens.

The nano composites used within this experiment are
developed from a one-step procedure that implements
a microwave-based heating approach. The COVID-19
antigens are detected from electrochemical probes de-
signed to find hybridized SARS-CoV-2 Deoxyribonu-
cleic Acid (DNA) samples. In this study, both clinically
and laboratory synthesized DNA samples were studied
and thoroughly examined. Furthermore, the technique
used to perform the following studies was additionally
experimented in hopes to determine the most efficient
method.

Experimental results revealed that the following biosen-
sor could detect primarily low concentrations of SARS-
CoV-2 antigens, specifically the S, N, ORF 1la, and ORF
1b genes, when using a Graphene-based nanocom-
posite. Similarly, it was determined that the one-step
hybridization technique was presented to be the most
time efficient. This ultra-sensitive electrochemical bi-
osensor based on ZnS/Graphene, has the potential to
lead inspiration for innovating applications within
COVID-19 research and future infectious diseases.
More details of the research can be found in the au-
thors’ published work.
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More details on the work presented in this Highlight
can be found in authors’ publication [1].

Statement of Research Advisor

The results from this project promoted significant ad-
vance in biosensor fabrications, fundamental under-
standing of interactions between paired DNA mole-
cules and the electrochemical biosensor surfaces. This
approach resulted in high sensitivity and selectivity
detection of the COVID-19 viruses. It will lead to fast,
inexpensive, and facile detection for large biological
molecules and biomarkers in the future.

-Xinyu Zhang, Sammuel Ginn College Chemical Engi-
neering
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