
Table S1. Comparison of SARS-COV-2 detection methods. 

Method Material Sensitivity Specificity Detection limit Confirmed by Observations References 

  Sofia 2 Flu + 
SARS Antigen 

Fluorescent 
Immunoassay 
(FIA) kit and 

analyzer 
(Quidel Co., San 
Diego, CA, USA) 
(Rapid antigen 

detection) 

Oropharyngeal 
swab 

86% 100% Not available 

real-time 
reverse-

transcriptase 
polymerase 

chain reaction 
(rRT-PCR) 
(GeneXpert 

GX-XVI 
instrument; 

Cepheid, 
Sunnyvale, CA, 
USA) (Kappa = 

0.8) 

Simultaneous 
detection and 
differentiation 

of the 
nucleocapsid 
antigens from 
SARS-CoV-2, 
influenza A, 

and influenza 
B. 

[1] 

  Sofia 2 Flu + 
SARS Antigen 

Fluorescent 
Immunoassay 
(FIA) kit and 

analyzer 
(Quidel Co., San 
Diego, CA, USA) 
(Rapid antigen 

detection) 

Nasal 76% 100% Not available 

real-time 
reverse-

transcriptase 
polymerase 

chain reaction 
(rRT-PCR) 
(GeneXpert 

GX-XVI 
instrument; 

Cepheid, 
Sunnyvale, CA, 
USA) (Kappa = 

0.68) 

Simultaneous 
detection and 
differentiation 

of the 
nucleocapsid 
antigens from 
SARS-CoV-2, 
influenza A, 

and influenza 
B. 

[1] 

  Sofia 2 Flu + 
SARS Antigen 

Fluorescent 
Immunoassay 
(FIA) kit and 

analyzer 
(Quidel Co., San 
Diego, CA, USA) 
(Rapid antigen 

detection) 

Saliva 66% 100% Not available 

real-time 
reverse-

transcriptase 
polymerase 

chain reaction 
(rRT-PCR) 
(GeneXpert 

GX-XVI 
instrument; 

Cepheid, 
Sunnyvale, CA, 

Simultaneous 
detection and 
differentiation 

of the 
nucleocapsid 
antigens from 
SARS-CoV-2, 
influenza A, 

and influenza 
B. 

[1] 



USA) (Kappa = 
0.57) 

SARS-CoV-2 
nucleocapsid 
(N)-protein 
produced in 

Escherichia coli 
and purified to 

develop an 
indirect enzyme-

linked 
immunosorbent 

assay (ELISA) for 
the detection of 

SARS-CoV-2 
specific 

antibodies 
(Indirect ELISA) 

Serum samples 

39.1% - first 
six days      
86.4% - 

second week  
89.7% - more 
than 14 days  
(number of 
days after 
symptom 

onset + 
positive PCR 

test). 

99.3% Not available RT-PCR 

Serum 
samples with 

confirmed 
antibody 

titers against 
human 

immunodefici
ency viruses 

1/2, 
parvovirus 

B19, hepatitis 
A/B virus, 

cytomegalovir
us, Epstein 
Barr virus, 
and herpes 

simplex virus 
were tested 

negative. 

[2] 

Indirect ELISA 
for IgG 

antibodies 
specific to the 
SARS-CoV-2 S 

protein 

Serum, plasma, and 
dried blood spots 100%  98.3% 0.114 BAU/mL 

PCR test or 
samples from 

COVID-19 
vaccine 

recipients 

Sera of 
patients with 

confirmed 
past 

infections 
with HIV 1/2, 

parvovirus 
B19, hepatitis 

A/B virus, 
cytomegalovir

us, Epstein–
Barr virus, 

herpes 
simplex virus, 
hCoV HKU-1, 

influenza 
H1N1, or 
influenza 

H5N1. 

[3] 



ELISA anti-RBD 
IgG Serum 90.5* 99.5 Not available RT-PCR 

* > 3 weeks 
post-

symptom 
onset 

[4] 

Indirect ELISA 
for SARS-CoV-2 

spike-specific 
IgG 

Serum and plasma 98.1% 99.5% Not available 

In-vitro 
diagnostics 

certified 
Euroimmun 
anti-SARS-

CoV-2 ELISA 
(IgG). 

----- [5] 

Genosensor Nasopharyngeal swab 
 Not available Not 

available 
64fM 

(4.8pg/ml) RT-PCR ----- [6]  

Immunosensor 
 

Nasopharyngeal     sw
ab    and 

Oropharyngeal 
swab 

Not available 
 

Not 
available 

Receptor 
CD147: 

38.99 ng mL−1. 
Receptor 

ACE2: 299.30 
ng mL-1 

 

RT-qPCR ----- [7] 

Immunosensor 
 

Nasopharynge 
al swab 

 

Not available 
 

Not 
available 0.25 fg/mL RT-PCR ----- [8] 

Immunosensor 
 

Nasopharynge 
al swab 

 

Not available 
 

Not 
available 0.8 pg/mL RT-PCR ----- [9] 

Immunosensor 
 

Saliva 
 

Not available 
 

Not 
available 

Protein  S:  19 
ng/mL 

Protein N: 8 
ng/mL 

 

qPCR ----- [10] 

Immunosensor Serum 
Not available 

 

Not 
available 

 
0.032 μg L−1 

ELISA and 
Immunochrom

atography 
(rapid test) 

----- This work 

 

Table S1. Detailed comparison of the SARS-CoV-2 detection assays performed in this study with those found in the literature. The different 
types of samples, RNA degradation methods, RT-qPCR kits used, target genes, detection limits and intra- and inter-assay coefficients of variation 
are presented. This comparison allows us to evaluate the performance of the methods used in this work in relation to other tests described in 



the literature, highlighting the advantages and limitations of each approach. Furthermore, this table presents a comparison between several 
electrochemical sensors developed to detect SARS-CoV-2, including the sensor proposed in this study. The results obtained demonstrate that 
the LIG-based sensor has a significantly low detection limit. The performance of the LIG-based sensor can be attributed to the unique properties 
of graphene, which provide high surface area, excellent electrical conductivity, and functionalization ability. These characteristics make LIGs 
promising materials for the development of high-performance electrochemical sensors. 
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