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Methods that allow the identification of protein biomarkers can potentially make a significant contribution to 

biomedical applications and individual health. In our work, several analytical methodologies using carbon based 

electrodes modified with various nanostructures were reported  [1 - 4]. However, the sensing of biomarkers related to 

Coronavirus disease (COVID-19) is still in demand; the World Health Organization in 2020  has declared COVID-19 as 

a global pandemic. Because of the presence of asymptomatic carriers, nucleic acid testing for diagnosing of COVID-19, 

may result in false negatives and is difficult to apply for every suspected patient. Meanwhile, detecting specific antibodies 

in blood against the Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) virus, such as the Immunoglobulin 

M (IgM) antibody, is another option for COVID-19 diagnosis (including different strains), as IgM is widely accepted as 

an important indicator during the acute infection period, and can be detected within 5-7 days since infection. 

Through the indirect electrochemistry method, a colloidal gold nanoparticle-based novel assay was developed to 

achieve rapid diagnosis and on-site detection of the IgM antibody against the SARS-CoV-2 virus.  

The aqueous synthesis of gold nanoparticles (AuNPs) was carried out using 'green and sustainable' reducing agents. 

The effect of various variables such as temperature and the presence of nontoxic capping agents on the reduction of auric 

chloride (Au (III)) salt and the growth of AuNPs was investigated using UltraViolet-Visible Spectroscopy (UV-VIS), 

Raman spectroscopy (RS), transmission electron microscopy (TEM). 

Subsequently, the SARS-CoV-2 spike protein was conjugated with AuNPs for IgM capturing to form an 

electrochemical transducer for electrochemical sensing of IgM. Physiological concentrations of IgM were detected using 

screen printed carbon electrodes. For IgM detection, different electrochemistry methods were used, including differential 

pulse voltammetry (DPV), electrochemical impedance spectroscopy (EIS), and fast Fourier transform electrochemical 

impedance spectroscopy (FTT-EIS).  

Additionally, blood serum samples were used to assess the performance of the AuNP assay, and the experimental 

results will be presented. 
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