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The entry of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) into an organism is accompanied 
by a humoral immune response, namely, the expression of antigen-specific antibodies. The SARS-CoV-2 genome encodes 
four structural proteins, one of which, the spike protein, is commonly used as an antigen for specific antibody binding. 
Biosensors for detecting antigen-antibody interactions are widely used to diagnose coronavirus disease 2019 (COVID-
19). Because of their low cost and simplicity without losing sensitivity and accuracy, electrochemical biosensors are one 
of the leading types of biosensors [1]. 

Our research aimed to model an electrochemical-based biosensor for the detection of antibodies against SARS-CoV-
2 (anti-rS). In the biosensor, the recombinant SARS-CoV-2 spike protein (rS) was employed as a sensitive element. 
Electrochemical impedance spectroscopy (EIS) was chosen as the initial electrochemical approach since it is a non-
destructive method for studying the phenomena occurring on modified working surfaces [2,3]. The next step was to adapt 
and apply the approach for other electrochemical methods, namely, cyclic voltammetry (CV). CV is used to obtain data 
on the redox potential and other electrochemical characteristics of analyte solutions, as well as to monitor the processes 
occurring on the working surface [4].  

For EIS based experiments anti-rS were detected by the gold electrode modified with a self-assembled monolayer 
(SAM), namely, 11-mercaptoundecanoic acid (11-MUA), followed by the covalent immobilisation of rS [5]. Following 
each stage, EIS measurements indicated correlations between impedimetric signals and working surface modification. On 
the crucial step of the anti-rS coupling, we observed a considerable increase in electron-transfer resistance. Nevertheless, 
when it came to CV, this immobilisation approach has been proved to be ineffective. CV showed that the SAM was 
densely packed and blocked the gold surface, which significantly hindered the transfer of electrons and, therefore, made 
it practically impossible to detect the signal at the subsequent stages of rS immobilisation and anti-rS coupling. We 
adjusted the immobilisation method by lowering SAM density through the use of mixed 11-MUA and 6-mercapto-1-
hexanol as a spacer (SAMmix) [6]. The improved immobilisation technique allowed performing CV based experiments 
and the resulting cyclic voltammograms revealed the decrease of current density after the electrode modification with 
SAMmix and continuing sequential working surface insulation after rS immobilisation and anti-rS coupling. 

Thus, it can be concluded that the modified technique makes it possible to adapt the experiment for other 
electrochemical methods, such as differential pulse voltammetry, chrono pulse amperometry, etc. 
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