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Abstract 

Currently, there are no specific drugs for the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection, designated as coronavirus 
disease 2019 (COVID-19). Several therapeutic options, including antiviral, antithrombotic, immunosuppressive, and anti-rheumatic drugs, are 
researched worldwide. Analytical methods are needed in every step of the innovation, research, development, and manufacturing process of 
pharmaceuticals. Therefore, new analytical methods for pharmaceuticals are developed and validated increasingly over time. In this review, 
recent reports on electroanalytical techniques for the determination of selected COVID-19 drugs, favipiravir (FAV), remdesivir (REM), lopinavir 
(LOP) / ritonavir (RIT), hydroxychloroquine (HCQ), chloroquine (CQ), ribavirin (RIB), and sofosbuvir (SOF) were emphasized. Electroanalysis of 
antiviral active pharmaceutical ingredients carried out at various modified or non-modified electrodes by cyclic voltammetry (CV), linear sweep 
voltammetry (LSV), differential pulse voltammetry (DPV), square wave voltammetry (SWV), square-wave adsorptive stripping voltammetry 
(SWAdSV), differential pulse stripping voltammetry (DPSV); adsorptive stripping differential pulse voltammetry (AdSDPV), chronocoulometry 
(CC) and chronoamperometry (CA) were compiled from the literature. The effects of supporting electrolyte and pH on the current and potential 
of the analytical signal were evaluated. Scan rate results obtained by the CV method showed whether the redox process of the drug active 
ingredient diffusion or adsorption controlled at the electrode used in the selected solvent-supporting electrolyte and pH systems. Linearity range 
and the limit of detection (LOD) of applied electroanalytical methods were compared by combining the results obtained from drug active 
ingredients given in references. 
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1. Introduction

There are no specific drugs and tests for the treatment of 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
infection, designated as the COVID-19 [1]. Repurposing 
(or repositioning) of existing drugs, such as antivirals for 
other viruses, anti-rheumatics, corticosteroids, 
anticoagulants, and other drugs have been used for 
COVID-19 treatment [2-4].  

Although pharmacopeias include many standard 
methods of analysis, they do not include all 
pharmaceutical substances. Therefore, developing and 
validating new analytical methods for pharmaceutical 
analysis is always needed. This approach makes 
numerous studies in the literature in a short period, 
which is hard to follow all of them regularly. That is why 
reviews are useful; they provide an overview of many 

methods in a single article, as well as suggest future 
research directions [5]. 

After brief information on COVID-19, existing 
COVID-19 drug regimens, and mechanisms of drug 
action; this review is focused on recent electroanalytical 
methods for the analysis of antiviral COVID-19 drugs. 

1.1. Coronavirus Infection (COVID-19) 
COVID-19 disease, which is caused by a new 
coronavirus called SARS-CoV-2, is identified by the 
World Health Organization (WHO) on 31 Dec 2019, 
following a cluster of case reports on viral pneumonia in 
Wuhan, China. In a short time, the disease has spread 
worldwide, and WHO declared the COVID-19 
pandemic [6-9]. 
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According to WHO COVID-19 Dashboard, as of 6 
May 2021, there have been 155,506,494 confirmed cases 
of COVID-19, including 3,247,228 deaths worldwide 
reported to WHO, and as of 4 May 2021, a total of 
1,170,942,729 vaccine doses have been administered. 
There are no specific drugs for the treatment of COVID-
19 but, several APIs, including REM, LOP + RIT 
combinations, CQ, and HCQ, were suggested in the 
WHO’s Solidarity Therapeutics Trial [6,7,10-12]. Despite 
the initial reports of success, a recent interim report 
released by the WHO’s Solidarity Therapeutics Trial 
concluded that REM, HCQ, LOP + RIT, and interferon 
regimens have little or no effect on 28-day mortality or 
the hospitalization course of COVID-19 patients and 
some APIs are under clinical trials [10-14]. 

Coronaviruses are single-stranded RNA viruses. Six 
types of coronaviruses, which cause infection in humans, 
have been reported since the 1960s. For example, SARS-
CoV-2 is a type of coronavirus that causes COVID-19. 
This respiratory illness is defined as various known 
symptoms containing cough, fever, difficulty breathing, 
fatigue, conjunctivitis, sore throat, headache changes in 
the sense of taste and smell. A few antiviral drugs are 
approved for different infections, or new alternative 
APIs are under trials for COVID-19 treatment [6,15-22]. 

1.2. COVID-19 Drugs 
SARS-CoV-2 has high contagiousness that causes a 
considerable risk for the health system. Therefore, many 
studies are undergoing on a few antiviral drugs, which 
have been approved for various infections, and tested in 
different countries [6,9,15-22]. Analytical methods play 
an important role in these studies, and electroanalytical 
methods are also of great importance too. A list of some 
electroactive antiviral compounds used for the treatment 
of COVID-19 was given in Table 1.  

1.3. General information on selected electroactive 
antiviral Covid-19 drugs 
General information on COVID-19 drugs selected for 
this review is summarized below. 

1.3.1. Favipiravir (FAV)  
FAV (6-fluoro-3-hydroxy-2-pyrazincarboxamide) is an 
inhibitor of RNA replication from an RNA template 
catalyzed by RNA polymerase enzyme [1]. FAV was 
approved as an antiviral for influenza viruses (avian flu 
and others) in Japan in 2014. It has been used to treat 
COVID-19 disease [1,6,23].  

1.3.2. Remdesivir (REM)  
REM is a new antiviral drug belonging to the class of 
nucleotide analogues [24,25]. The clinical trials have 
confirmed the efficiency of REM [26,27]. It manifested 

exclusive efficiency and activity against COVID-19 in 
patients with mild and moderate symptoms. It was the 
first EU-approved drug against COVID-19 [27-31]. 
Moreover, as it contains a nitrile group, it may show high 
toxicity if taken in excess [32-35]. REM has been 
previously administered to West African Ebola virus 
patients [27]. The mechanism of action of REM is based 
on viral RNA-dependent RNA polymerase inhibition. 
REM is a phosphoramidate prodrug of an analogue of 
adenine-C-nucleoside structure. REM is metabolized 
into its active form, which is a competitive inhibitor of 
RNA synthesis [35].  

1.3.3. Lopinavir + Ritonavir (LOP + RIT) 
LOP + RIT is an inhibitor of the human 
immunodeficiency virus (HIV) protease, whose main 
structure is different from the SARS-CoV-2 counterpart 
(3CLpro) [26,27,32]. This state would affect the inhibition 
efficiency of LOP+RIT and raise doubt on the efficacy of 
LOP + RIT for COVID-19 treatment [26,27,36,37], and 
WHO has discontinued LOP + RIT use in COVID-19 
treatment [2,38]. 

1.3.4. Hydroxychloroquine (HCQ) and Chloroquine (CQ) 
HCQ and CQ are used in the treatment of malaria, 
discoid lupus erythematosus, and rheumatoid arthritis. 
In addition, they have been used as antivirals in the 
treatment of COVID-19 disease [7, 39-41]. HCQ and CQ 
were thought to be inhibiting the pre-entry step of the 
viral cycle by interfering with viral particles binding to 
their cellular cell surface receptors. It was also thought 
that the intracellular site of SARS-CoV-2 budding was 
determined by the localization of its membrane M 
proteins that accumulate in the Golgi complex beyond 
the site of virion budding, suggesting a possible action 
of HCQ or CQ at this step of the replication cycle of the 
virus [7]. However, according to a study on mortality 
outcomes with HCQ in COVID-19, it is found that HCQ 
is associated with increased mortality in COVID-19 
patients. Also, there is no benefit of CQ [13]. Therefore, 
WHO has discontinued HCQ and CQ use in COVID-19 
treatment [2,38]. Nowadays, in some countries such as 
Turkey, HCQ use in COVID-19 treatment was 
discontinued [42]. 

HCQ had been previously used as an antiviral agent 
in COVID-19 treatment [7], and has been discontinued 
nowadays [2,13,38]. But, HCQ has been analyzed by 
electroanalytical methods recently [39-41]. These 
methods can be used in further studies, such as 
toxicological studies on patients who had used HCQ in 
the past. Therefore, electroanalytical studies on HCQ are 
included in this review. 
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1.3.5. Ribavirin (RIB) 
Some nucleotide analogues terminate RNA synthesis 
catalyzed by polymerases of coronaviruses. 
Computational chemistry studies, including sequence 
analysis, modeling, and molecular docking experiments, 
showed that some nucleotide analogue antiviral drugs 
can be used to prevent viral replication in infected cells. 
RIB is one of the RNA-dependent RNA polymerase 
enzyme inhibitors, which is used for the treatment of 
hepatitis C virus infections. RIB can also be used against 
other RNA viruses, such as zika virus and coronaviruses 
[4].  

1.3.6. Sofosbuvir (SOF)  
SOF is another nucleotide derivative that is used against 
Hepatitis C Virus and also SARS-CoV-2. SOF competes 
with physiological nucleotide for RNA-dependent RNA 
polymerase enzyme active site, competitively inhibits 

viral RNA polymerase, and by the way, it prevents viral 
replication of SARS-CoV-2 in infected cells [4]. 

2. Electrochemical behavior and 
determination of antiviral COVID-19 drugs  

This current review reported the most recent and 
relevant literature dealing with the electroanalytical 
determination of COVID-19 antiviral drugs in 
pharmaceutical preparations and biological samples 
(such as urine and plasma). Thus, selective and sensitive 
electroanalytical methods are needed for these 
complicated samples [1].  

Recent developments in technology make 
electroanalytical determinations more selective, 
sensitive, rapid, and easy than other methods and 
applicable for most pharmaceutical and chemical 
analysis fields. As a result, electrochemical methods 

Table 1.  Antiviral COVID-19 drugs included in this review 
Active 

pharmaceutical 
ingredient (API) 

Therapeutic 
group 

Mechanism of 
action Chemical structure References 

FAV Antiviral 
Viral RNA 
polymerase 

inhibitor  
[6,23] 

REM Antiviral 
Viral RNA 
polymerase 

inhibitor 

 

[24,25] 

LOP + RIT Antiretroviral 
Protease 
inhibitor 

  

[26,27] 

LOP RIT 

CQ, 
HCQ 

Antirheumatic 
and antiviral 

Cytokine storm 
inhibitor, viral-
cellular binding 
inhibitor, and 

viral replication 
inhibitor 

  

[7,38-42] 

CQ HCQ 

RIB Antiviral 
Viral RNA 
polymerase 

inhibitor 

 

[4] 

SOF Antiviral 
Viral RNA 
polymerase 

inhibitor 

 

[4] 
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nowadays enable trace analysis for pharmaceuticals 
with a sufficient degree of precision, accuracy, 
selectivity, sensitivity, and reproducibility.  

Electroanalytical determination of drugs can be used 
for understanding their pharmacokinetic properties 
(adsorption, distribution, metabolism, and elimination). 
In addition, the determination of APIs in biologic 
samples is useful for new drug development, bio-
equivalence, toxicology, and drug-monitoring studies 
[43,44]. 

In this review, various electro-analytical methods for 
the determination of COVID-19 drugs in different 
samples available literature are summarized as below: 

2.1. FAV  
Investigation of the literature revealed that three studies 
had been carried out for the quantification of FAV by 
High-Performance Liquid Chromatography (HPLC) 
with ultraviolet (UV) detector [6,45], spectrofluorimetric 
[6,46], and electroanalytical methods [6]. 
Electroanalytical techniques are versatile analytical 
techniques that can easily solve many problems of 
pharmaceutical interest. Varieties of techniques are 
available to researchers to study the electrochemistry of 
electroactive species in solution. Particularly 
voltammetry is a practical electroanalytical technique 
that offers high sensitivity, selectivity, precision, and 
accuracy, a wide linear range, and low-cost 
instrumentation and time.  

The electrochemical behavior and determination of 
FAV were carried out first time in pharmaceutical and 
biological samples at Boron Doped Diamond (BDD) 
electrode by CV and SWAdSV [6]. Some of the analysis 
parameters, such as concentration range and LOD 
values, were given in Table 2. 

2.2. REM            
Electroanalytical methods studied on similar molecular 
structures with the analyte can be useful when the 
analyte does not have a validated electroanalytical 
method. A theoretically evaluated electrochemical 
determination of REM by correspondent mathematical 
model analysis, made by linear stability theory and 
bifurcation analysis, has been studied on an anodic 
process using a Squaraine Dye-Ag2O2 composite. In this 
theoretical study, it was reported that the composite has 
electroanalytical efficiency as an electrode modifier [25]. 
The calculated LOD value was given in Table 2. 

2.3. LOP + RIT 
Simultaneous determination of RIT and some other 
antivirals in human plasma, using HPLC with combined 
ultraviolet absorbance and electrochemical 
(potentiometric) detector was studied [47].  

Electrochemical Impedance Spectroscopy (EIS) was 
studied with nanomaterial-modified biosensors, which 
can be used in biosensing probes to determine the 
interaction between SARS-CoV-2 spike protein and 
drugs. SARS-CoV-2 enters human cells by binding its 
spike protein to the cell expressing angiotensin-
converting enzyme 2 (ACE2). Some ACE2 inhibitors, as 
ramiprilat and perindoprilat, are found to be effective for 
inhibition of spike protein-ACE2 binding. EIS is 
concluded to be useful for developing biosensors for 
screening of modulators for S-protein-ACE2 binding 
[11].  A similar screening assay based on EIS was 
developed for the determination of protease inhibitors at 
picomolar levels, including LOP + RIT. The method was 
based on the immobilization of the thiol terminated 
ferrocene (Fc)-pepstatin conjugate on a single-walled 
carbon nanotube/gold nanoparticle modified gold 
electrode. The estimated inhibition constant (Ki) was 
reported for LOP + RIT as Ki = 20 ± 3 pmol/L [48]. A 
similar assay can be studied for SARS-CoV-2 protease 
inhibitors. Some of the analysis parameters, such as 
concentration range and LOD values, were given in 
Table 2. 

2.4. HCQ 
The sensitive electrochemical sensor was improved by 
the modification of a glassy carbon electrode (GCE) with 
a new Schiff base [41].  

The electrochemical properties of HCQ in the 
existence of uric acid (UA) at the surface of the modified 
electrode were studied by the DPV technique. In 
addition, the effect of pH, scan rate on the current and 
potential signal of HCQ was studied. Finally, the 
nanosensor was economically developed for the analysis 
of actual samples [41]. So far, some electrochemical 
techniques applied for the analysis of HCQ and CQ are 
summarized in Table 2 [40,49-51]. 

CV and DPV methods containing accumulation and 
stripping steps were developed for the determination of 
CQ on modified carbon paste electrodes. Accumulation 
and trace measurement were carried on dsDNA 
modified carbon paste surface, which allowed a 
preconcentration step for CQ. Modification of the carbon 
paste electrode achieved higher sensitivity compared 
with the bare surface. The linear range was                            
1.0 × 10−7 - 1.0 × 10−5 mol/L and LOD was 3.0 × 10−8 mol/L 
at the dsDNA-modified electrode. The method was 
applied on serum, without sample pretreatment [52,53]. 

CV and DPV methods were developed for the 
determination of CQ using GCE electrode modified with 
reduced graphene oxide on tungsten disulfide WS2 
quantum dots. A hydrothermal method was used for the 
WS2 quantum dots synthesis.  
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The resulting composite material, containing WS2 
quantum dots on reduced graphene oxide sheets, was 
deposited on a GCE to enhance electroactivity. CQ 
potential maximum was at 1.2 V (vs. AgCl/Ag) on the 
modified GCE. The linear range was 0.5 μM - 82 μM for 
CQ, and LOD was 40 - 120 nM (at S/N = 3). The method 
was applied to human serum and pharmaceutical 
formulations [52,54]. 

The determination of HCQ was carried on AdSDPV 
with multiwall carbon nanotube-modified carbon paste 
electrode. CV, CC, and CA were also studied on HCQ. 

Linear range was 5.7 × 10−8 M - 1 × 10−4 M, and LOD was 
6.0 nM (S/N = 3) [52,55].  

2.5. RIB 
It was reported that RIB was not electrochemically 
active. Therefore, RIB was determined by an indirect 
electrochemical method, using boronic acid-
functionalized modified GCE. Modification of the GCE 
was carried out by 3-aminophenylboronic acid-
electrochemically reduced graphene oxide. CV 
reduction peak current of [Fe(CN)6]3-/4- was measured 

Table 2. Summary of electrochemical studies of antiviral COVID-19 drugs 
Drug 
name Linear range Limit of detection 

(LOD) Method Application media Ref. 

FAV  
0.01 - 0.10 μg/Ml  

(6.4 × 10-8 - 6.4 × 10-7 M)  
0.0028 μg/mL 
(1.8 × 10-8 M) 

CV and SW-AdSV-BDD 
Electrode 

Pharmaceutical tablets, 
Human urine 

[6] 

FAV 
0.10 - 20.00 μg/mL 

 (6.4 × 10-7 - 1.3 × 10-4 M) 
0.023 μg/mL (1.5 × 10-7 M) 

CV and SW-AdSV-BDD 
Electrode 

Pharmaceutical tablets, 
Human urine 

[6] 

REM  (Theoretical study without 
experimental results) 

(Theoretical study without 
experimental results) 

EO-Squaraine Dye -Ag2O2 
Composite 

(Theoretical study without 
experimental results) 

[25] 

RIT 250 - 5000 ng/mL 12 ng/mL HPLC-EC Human plasma [47] 

LOP + 
RIT 

20 - 1000 pmol/mL 10 pmol/mL 
EIS- SWCNT/AuNP-Modified 

Gold Electrode 
Clinical drug capsules [48] 

HCQ 2.00 × 10−5 - 5.00 × 10−4 mg/mL 11.29 mg/mL DPV-GCE Malaria drug (Plaquenil) [40] 

CQ 0.068 - 6.88 mg/mL 0.01 mg/mL 
DPV-Cu(OH)2 Nanowire-

Modified CPE 
Pharmaceutical tablet [49] 

HCQ 0.10 - 1.90 mmol/L 0.06 mmol/L 
SWV-Cathodically Pretreated 

BDD Electrode 
Spiked human blood serum [50] 

HCQ 0.01 - 0.25 μmol/L 2.00 nmol/L 
 SWV- Cathodically 

Pretreated BDD Electrode 
Commercial pharmaceutical 

samples 
[50] 

HCQ 0.10 - 10.0 μmol/L 0.03 μmol/L SWV-dsDNA/CPE 
Commercial pharmaceutical 

samples 
[50] 

HCQ 0.13 - 13.30 μmol/L 0.02 μmol/L SWV-CuNW/CPE 
Commercial pharmaceutical 

samples 
[50] 

HCQ 
1.0 × 10−5 - 1.0 × 10−2 mol/L 
1.0 × 10−6 - 1.0 × 10−2 mol/L 

7.90 × 10−6 mol/L 

5.00 × 10−6 mol/L 
ISE- PME and Modified-CPE  

Pharmaceutical preparations 
and human urine 

[51] 

CQ 
1.0 × 10−7 - 1.0 × 10−5 M 

 
3.0 × 10−8 M 

CV and DPSV- CPE modified 
with dsDNA 

Human serum [52,53] 

CQ 0.5 - 82 μM 40 - 120 nM 
CV and DPV- Modified GCE 

with rGO/ WS2 Quantum Dots 
Human serum and 

pharmaceutical formulations 
[52,54] 

HCQ 5.7 × 10−8 - 1.0 × 10−4 M 6.0 nM 
AdSDPV,CV,CC and CA- 

MWCNTs/CPE 
Pharmaceutical formulations 

and biological fluids 
[52,55] 

RIB 10.0-7.5×102 ng/mL No data available CV-APBA/ERGO/GCE Pharmaceutical injections [56] 

RIB 1.0 × 10-10 - 2.0 × 10-7 mol/L 2.02 × 10-10 mol/L SWASV-HMDE 
Pharmaceutical dosage form, 

urine, and serum 
[57] 

SOF 1 - 400 nM 0.36 nM 
CV and DPV-N,S@GQDs 

Electrode 
Human plasma [58,59] 

DPV: Differential Pulse Voltammetry; SWV: Square Wave Voltammetry; CV: Cyclic Voltammetry; SWAdSV: Square-Wave Adsorptive Stripping 
Voltammetry; SWASV: Square-Wave Adsorptive Stripping Voltammetry; DPSV: Differential Pulse Stripping Voltammetry; AdSDPV: 
Adsorptive Stripping Differential Pulse Voltammetry; CC: Chronocoulometry; CA: Chronoamperometry; EO: Electrochemical Oscillations; ISE: 
Ion Selective Electrode, HPLC-EC: High Performance Liquid Chromatography-Electrochemical Detector; EIS: Electrochemical Impedance 
Spectroscopy; BDD: Boron-Doped Diamond; CPE : Carbon Paste Electrode; GCE : Glassy Carbon Electrode; PME:  Polymeric Membrane 
Electrode;  CuNW/CPE: Copper Nanowires/Carbon Paste Electrode; dsDNA/CPE: Double-Stranded DNA/Carbon Paste Electrode; 
SWCNT/AuNP-Modified Gold Electrode: Single-Walled Carbon Nanotube/Gold Nanoparticle Modified Gold Electrode; APBA/ERGO/GCE: 3-
Aminophenylbornic Acid Electrochemically Reduced Graphene Oxide Modified Glassy Carbon Electrode; HMDE: Hanging Mercury Drop 
Electrode; N,S@GQDs: N,S co-doped graphene quantum dots electrode; CPE modified with dsDNA: Carbon Paste Electrode Modified  with 
Double Stranded Deoxyribonucleic Acid; Modified-GCE with rGO/WS2QDs:  Modified Glassy Carbon Electrode with Reduced Graphene Oxide 
Layers Containing Tungsten Disulphite Quantum Dots; MWCNTs/CPE : Multiwalled Carbon Nanotubes/ Carbon Paste Electrode 
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before and after the addition of RIB. After the modified 
GCE was immersed in RIB solution, complexation of RIB 
with boronic acid groups on the surface of the modified 
GCE caused steric effects, and CV reduction peak 
current of [Fe(CN)6]3-/4- was decreased. The optimal 
reaction time between RIB and modified GCE surface 
was reported to be 10 min, pH was 7.5 and temperature 
was 15 °C. The linear range was 10.0 - 7.5 × 102 ng/mL. 
The developed method was applied on the 
determination of RIB in an injection and results were 
reported to be comparable with the standard HPLC 
method described in the Chinese Pharmacopoeia 
Commission [56]. 

SWAdSV was applied for the determination of RIB in 
pharmaceutical formulations and biological samples 
(urine and serum). The developed method was based on 
the reduction of RIB at hanging mercury drop electrode 
in Britton Robinson buffer at pH 10, after accumulation 
for 30 s at 50 mV potential, the peak was observed at 
880 mV. The linear range was 1.0 × 10-10 - 2.0 × 10-7 mol/L 
and LOD was 2.02 × 10-10 mol/L [57]. Some of the analysis 
parameters, such as concentration range and LOD 
values, were given in Table 2. 

2.6. SOF 
A molecularly imprinted polymer was proposed for the 
electrochemical determination of SOF. The sensor was 
obtained by polymerization of p-amino thiophenol on 
N,S co-doped graphene quantum dots in the presence of 
gold nanoparticles to form a gold-sulfur covalent 
network. It was reported that the quantum dots 
improved the electron transfer rate, enhanced surface 
activity, and amplified the signal. DPV and CV were 
applied with the developed sensor. SOF linear 
concentration range was found to be 1 - 400 nM, and the 
LOD was 0.36 nM. SOF spiked human plasma was 
studied [58,59]. Some of the analysis parameters, such as 
concentration range and LOD values, were given in 
Table 2. 

3. Conclusions  

The main aim of pharmaceuticals is to make humans free 
from potential illness or prevent them from getting ill. 
There are no specific drugs against COVID-19. 
Therefore, drug repurposing is a useful method for 
COVID-19 treatment. Antiviral drugs, which were used 
against other viruses with similar mechanisms of viral 
replication, may also be effective against SARS-CoV-2. 
Studies in various fields focusing on this approach need 
electroanalytical methods for antiviral COVID-19 drugs. 
This review is focused on the electroanalytical methods 
developed for the analysis of antiviral COVID-19 drugs 
in pharmaceutical forms and biological samples such as 

in human serum and urine. The methods studied with 
various modified or non-modified electrodes were 
compiled from the literature. Quantitative analysis of 
antiviral COVID-19 drug active ingredients was 
investigated in terms of some validation parameters 
such as linearity range, LOD, and sensitivity. The review 
also highlights the advantages of the applied 
electroanalytical techniques. It is concluded that 
electroanalytical methods and electrochemical sensors 
offer some unique advantages over other analytical 
methods, and more electroanalytical studies on antiviral 
COVID-19 drugs are recommended for further research. 
Due to the lack of electroanalytical methods for the 
analysis of antiviral COVID-19 drugs in the literature, 
this review will shed light on new research studies by 
giving brief information about existing studies.  
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