
J Pharm Sci Bioscientific Res. 2021. 10 (4):226-234                                                                                                        ISSN NO. 2271-3681  

Patel M. R. & Hinge M.   226 

 

Review on Various Bioanalytical Methods Used for Determination of Drugs 

Used in Covid-19 Pandemic 

Mansi R. Patel*, Madhuri Hinge  

Department of pharmaceutical Quality Assurance, ROFEL Shri G.M. Bilakhia College of Pharmacy, Vapi, Gujarat, India 

 

Article History: 

Received 09 Feb 2021 

Revised 01 April 2021 

Accepted 05 April 2021 

Available online 30 April 2021 

 

Citation:  
Patel M. R. and Hinge M.  Review on 

Various Bioanalytical Methods Used for 

Determination of Drugs Used in Covid-19 

Pandemic J Pharm Sci Bioscientific Res. 

2021. 10(4): 226-234 

*For Correspondence: 

Mansi Rajeshbhai Patel 

Department of Pharmaceutical Quality 

Assurance, ROFEL Shri G.M. Bilakhia 

College of Pharmacy, Vapi, Gujarat, India-

396191   

(www.jpsbr.org) 

 

ABSTRACT: 

There is a new public health emergency intimidate the world with the emergence 

and spread of 2019 novel corona virus (2019-nCoV), also known as the severe acute 

respiratory syndrome corona virus 2 (SARS-CoV-2). These viruses are set of 

enveloped viruses with non-segmented, contain single-stranded and positive-

sense RNA genomes. Apart from infecting assortment of economically important 

vertebrates such as pigs and chickens, there are six corona viruses have been 

known to infect human hosts and it is cause respiratory diseases in human. The 

name has been originated from the outer fringe, or ―corona of embedded 

enclosed protein. Members of the family Coronaviridae, that causes broad 

spectrum diseases of animal and human. The COVID-19 pandemic hastened the 

use of reuse drugs to treat COVID-19 patients worldwide. Different classes of drugs 

used for the treatment of COVID-19. There are no FDA approved drugs or 

medication for the corona virus patients. A goal of bioanalytical method is the 

quantitative analysis of a concentration of drug/ its metabolites in biological fluids 

such as blood, plasma, serum, urine and saliva or in tissue extracts. Various 

bioanalytical methods used for the estimation of COVID-19 drugs such HPLC, LC-

MS, LC-MS/MS, UHPLC etc. Bioanalytical methods are based on physico-chemical 

and biological property of drug molecule.  

KEY WORDS: Corona virus, Drugs used in covid-19, Bioanalytical methods, 

HPLC, LC-MS, LC-MS/MS, UHPLC methods 

INTRODUCTION 

The city of Wuhan in China is the center of worldwide 

attention due to an outbreak of a febrile respiratory illness 

due to a corona virus 2019-nCoV.In December 2019, there 

was an outbreak of pneumonia of unknown cause in 

Wuhan, Hubei province in China, with an epidemiological 

link to with Huainan Seafood Wholesale Market in China, 

where there was also sale of live animals. Notification of 

the WHO on 31 Dec 2019 by the Chinese Health Authorities 

has prompted health authorities in Hong Kong, Macau, and 

Taiwan to take step up border surveillance, and also 

generated concern and fears. It could mark as the 

emergence of a novel and serious threat to public health. 

The World Health Organization (WHO) officially named the 

disease ‘COVID-19’. The International Committee on 

Taxonomy of Viruses named the virus ‘severe acute 

respiratory syndrome corona virus 2’ (SARS-CoV-2). 

Corona viruses are a group of enveloped viruses with non-

segmented, single-stranded, and positive sense RNA 

genomes viruses which is ranging from 80 nm to 120 nm in 

diameter with spike like projections on its surface giving it 

a crown like appearance and it is shows under the electron 

microscope. Four corona viruses namely: HKU1, NL63,  

 

http://www.jpsbr.org/


J Pharm Sci Bioscientific Res. 2021. 10 (4):226-234                                                                                                        ISSN NO. 2271-3681  

Patel M. R. & Hinge M.   227 

229E and OC43.This virus belongs to the β-corona virus 

family. It is a large class of viruses. 

Corona virus structure contains: 1) Spike Glycoprotein, 2) 

Hemagglutinin-esterase dimer, 3) Membrane protein, 4) 

Membrane, 5) Nucleocapsid protein and RNA, 6) Envelop 

protein. Corona viruses can spread by Coughing and 

sneezing, touching or shaking hands with a person and also 

making contact with a surface. Common main symptoms of 

COVID-19/corona virus are includes: Fever, Breathlessness 

and Cough. Specific diagnosis is performed by specific 

molecular tests on respiratory samples (throat swab or 

nasopharyngeal swab or sputum or endotracheal aspirates 

and bronchoalveolar lavage). 

DRUGS USED IN COVID – 19 TREATMENTS [5, 8] 

Classification based upon the drugs act on mechanism of 

covid-19 entry, viral replication and viral RNA packing in the 

human cell. There are some classes of drugs under 

investigation for covid -19. 

CLASSIFICATION BASED ON MACHANISUM OF ACTION 

1. ENTRY INHIBITORES 

• HYDROXYCHLOROQUINE 

2. INHIBIT ENDOCYTOSIS 

• HYDROXYCHLOROQUINE 

3. INHIBIT PROTEASE 

• LOPINAVIR 

• RITONAVIR 

4. RNA POLYMERASE INHIBITORS 

• REMDESIVIR 

• FAVIPIRAVIR 

5. IMMUNO MODULATORS 

• CORTICOSTEROID 

       METHYLPREDNISOLONE AND DEXAMETHASONE 

• HYDROXYCHLOROQUINE 

• TOCILIZUMAB 

• SARILIZUMAB 

CLASSIFICATION BASED ON DIFFERENT CLASSES  

                CORTICOSTEROID- 

• METHYLPREDNISOLONE 

• DEXAMETHASONE 

                ANTIVIRAL – 

•  LOPINAVIR 

• RITONAVIR 

• REMDESIVIR 

ANTIFLU DRUG – 

• OSELTAMIVIR 

• FAVIPIRAVIR 

                IMMUNOMUDUIATOR – 

• HYDROXYCHLOROQUINE 

• CHLOROQUINE 

                INFLAMMATION INHIBITORS – 

• TOCILIZUMAB 

• SARILUMAB 

• ITOLIZUMAB  

There are no FDA approved medications for the treatment 

of COVID -19 

                 

 

Table 1 Summary of Drug Name, Dose and Drug Action 

Sr 

no 

Drug name Dose Drug Action 

1 Hydroxy 

chloroqu-ine 

200 mg every 12 

hours 

Hydroxychloroquine (HCQ) is an antimalarial drug which is effective in the treatment of 

various autoimmune rheumatic diseases. Antimalarial drugs modulate the immune system 

through their known capacity to influence the pH in intracytoplasmic vesicles. 
[16, 19]

 

2 Lopinavir 400/100mg orally 

every 12 hours 

It inhibits the HIV protease enzyme by forming an inhibitor enzyme complex. And  thereby 

preventing cleavage of the gagpol polyproteins. 

3 Ritonavir 400/100mg 

orally every 12 h 

Same as Lopinavir 

4 Remdesivir 200 mg IV on day 

1 followed by 100 

mg IV on daily for 

4 days. 

It is a class of broad spectrum antiviral medication. An inhibitor of RNA polymerase with in 

vitro activity against multiple RNA viruses, including Ebola— could be effective for both 

prophylaxis and therapy of H -CoVs infections. It also works by acting as inhibiting viral 

replication through  premature termination of RNA transcription.[5,7, 26] 

5 Favipiravir 200 mg [9] Favipiravir is an anti-viral agent which is act on selectively and potently inhibits the RNA-

dependent RNA poly-merase (RdRp) of RNA Viruses. It is also inhibited the replication of viral 

genome and which was the most manifested in the middle of viral proliferation cycle in a 

time-of-drug addiction. Anti-viral activity of it was attenuated in the presence of purine 

nucleosides or purine bases which is indicating competition of Favipiravir with purine 

nucleosides rather than pyrimidine nucleosides.[27] 

6 Methylpredni

sol-one 

1 mg/Kg/day It reduces its overall mortality and it is a more important part of the treatment process. It is 

also reduces the severity of symptoms. [9] 
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7 Dexamethason

e 

6 mg/day for 10 

days [5] 

It is works as corticosteroid medication that is used in the treatment of many conditions like 

rheumatic problems, a various types of skin diseases, severe allergies, asthma, chronic 

obstructive lung disease, croup, brain swelling and eye pain. It is also gives combined action 

of antibiotics in tuberculosis. [8] 

8 Tocilizumab 20 mg/ml It is a humanized IgG1 monoclonal antibody which is act as directed against the IL-6 receptor. 

It is used in the treatment of rheumatoid arthritis, juvenile arthritis, giant cell arthritis, Castle 

man’s syndrome, and for managing toxicity due to immune checkpoint inhibitors. It is a 

recombinant humanized monoclonal antibody that is an interleukin receptor antagonist. 

Mechanism of action is that, combats cytokine release syndrome symptoms in severe cases 

of COVID-19.[5,7] 

9 Sarilumab 150mg/1.14ml 

200mg/1.14ml 

Same action likes Tocilizumab, It is a recombinant humanized monoclonal antibody and it is 

act on interleukin receptor antagonist. The  mechanism of action of Sarilumab is  combats 

cytokine release syndrome symptoms in severe cases of COVID-19.[7] 

   

10 

Itolizumab 1.6mg/kg dose 

every 2 weeks 

Humanized IgG1 anti-CD6 monoclonal antibody that is earlier approved for the treatment of 

Psoriasis. Its treating the hyperactivity of the immune system and also managing cytokine 

storm. [8] 

Those are all under the class of Allopathic medicines. 

Other classes contains Unani medicines, homeopathy, 

Serotherapy and Anticoagulant. [6] 

BIOANALYTICAL METHOD [4, 10, 14, 15] 

A bioanalytical method is a branch of methods involved in 

the collection, processing, storage, and analysis/separation 

of a biological matrix for a chemical compound. The 

evolution of reverberate bioanalytical method(s) is of 

paramount importance during the preclinical and clinical 

platform of drug development. Bioanalytical methods are 

widely used in physiological matrices to quantitative drugs 

and their metabolites. Those methods could be applied in 

the field of human clinical pharmacology and nonhuman 

pharmacology/toxicology. Bioanalytical method appoint 

for the quantitative determination of drugs and their 

metabolites in biological fluids. And its plays an important 

role in the appraisement and interpretation of 

bioequivalence, pharmacokinetic (PK), and toxic kinetic 

studies.  

Method Validation of bioanalytical methods carried 

during: 

• During evolution and implementation of a novel 

bioanalytical method. 

• For assay/screening of a new drug entity. 

• For repetitive to an existing method that add 

metabolite for quantification. 

• Bioanalytical method transfers between from the 

laboratories or analysts. 

• Change in any analytical methodology performed. 

• Change in matrix within species like human 

plasma to human urine. 

• Change in the sample processing methods/ 

procedures.  

VARIOUS BIOANALYTICAL METHODS USED FOR 

DETERMINATION OF CORONA VIRUS TREATED DRUGS: 
[11- 13] 

1. High performance liquid chromatography [HPLC] 

2. High performance liquid chromatography 

accompanying with tandem mass spectrometry (HPLC-

MS/MS) 

3. Ultra-high pressure liquid chromatography 

(UHPLC)  

4. Gas chromatography (GC) 

5. Mass spectrometry (MS) 

6. LC and GC, combined with mass spectrometric 

(MS) procedures such as LC-MS, LC-MS-MS ,GC-MS and GC-

MS-MS  

7. CE–MS (capillary electrophoresis–mass 

spectrometry)  

High performance liquid chromatography [HPLC] Method 
[36] 

HPLC methods should be able to separate, detect, and 

quantify the various types of drugs. Chromatography 

according to USP, it is defined as a procedure by which 

solute are separated by a differential migration/movement 

process in a system consisting of two or more phases, one 

of them move continuously in a given direction. 

Chromatography principle is based on: Adsorption 

chromatography, Partition chromatography, Ion exchange 

chromatography, Affinity chromatography, Ion pair 

chromatography and Size exclusion chromatography. 
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Table 2 Summary of HPLC method for covid -19 drugs 

Sr. 
no 

Name of Drug Method Column Mobile phase Flow 
rate 

Matrix 

1 Hydroxychlor-
oquiness 

HPLC- F Poly (styre 
edivinylbenz ene) packing 

Methanol (80):Water(20) pH-11 1 
ml/min 

Blood  and plasma 
[16] 

  HPLC- UV  CN 0.06 M Dibutylamine Phosphate (40):0.05 
M Monobasic sodium Phosphate  (60) pH 
3.5 

1.2 
ml/min 

Plasma 
[16] 

  HPLC- F ODS Hexane: tertbutyl ether:0.5% n butylamine 
in methanol (1:1:1) 

1 
ml/min 

Blood and urine 
[16] 

  HPLC- UV CN 0.03 M sodium phosphate buffer, pH 7.0- 
ethanol-acetonitrile (79:20: 1) 

0.9 
ml/min 

Plasma 
[16] 

  HPLC-UV CN Na3PO4 Buffer (0.03 mol/l; ethanol and 
acetonitrile (79:20:1) 

0.7 
ml/min 

Plasma in urine[16] 

  HPLC- UV ODS Phosphate buffer- methanol: ethanol: 
Triethanolamine (78:22:1:0.08, v/v) Buffer 
pH-3.5 

0.75-0.8 
ml/min 

Plasma [16] 

  HPLC-F CN 0.015M K
2

HPO
4 

buffer: Methanol: CAN 

(20:30:50) Buffer pH -6 

1 ml/min Blood
 [16] 

  HPLC-F Silica  Methanol :Water (98.5: 1.5 ) + 4.705 g  
NH4ClO4 

1.5 
ml/min 

Serum, whole blood 
or filter paper- 
adsorb- ed dry 
[16]  

  HPLC- PDA ODS 58 mmol monobasic NaH2PO4 buffer(  7  
g/l) + 
6 mmol heptanesulfonic 
acid (sodium salt )(1.3 g/l) 

1.0 
ml/min 

Serum
[16]

 

  HPLC- UV ODS Water:Solvent(ACN :methanol: 50:50)  in 
ratio 75:25 (Solvent) 

2.0 
ml/min 

Plasma 
[16] 

  HPLC-F ODS Glycine buffer/NaCl  (pH-9.7, 100 mmol) 
and methanol (46:54; v/v) 

1.2 
ml/min 

Blood [16] 

  HPLC- FL ODS Water: methanol: ACN 
(47:10:43 ) 9.4 

1.0 
ml/min 

Blood [16] 
 

  HPLC-F XTerra phenyl® column 
associated with guard column 

Glycine buffer/sodium chloride(pH-9.7, 100 
mM)   and methanol (46:54; v/v) 

1.2 
ml/min 

Blood 
[19] 

2. Favipiravir HPLC- F Shim-pack Scepter C18 10 mmol/L (sodium) phosphate buffer pH 
6.9 
Methanol 

1.0 
ml/min 

Plasma and serum[28] 

  HPLC- UV Luna® 3 μm C18, Kinetex® 
2.6 μm C18, Luna Omega 3 μm 
PS C18, Luna Omega 3 μm Polar 
C18, Kinetex 2.6 μm Biphenyl 
,Kinetex 2.6 μm F5 

Isocratic (95:5) A:0.1% Formic Acid in Water 
B: 0.1% Formic Acid in Acetonitrile 

1.0 
ml/min 

Plasma 
[29] 

3 Dexametha-
sone 

HPLC-UV 
 

C-18 column(150x4.6mm,5m) 
attached with pellicular guard 

Acetonitrile: triple distilled water (28:72% 
v/v, pH adjusted to 2.3 with phosphoric acid. 

1.2 
ml/min 

Plasma 
[30] 

  HPLC- 
at fullerene-
C60 

RP-C18e column Water: methanol (60:40) 1.0 
ml/min 

Human blood 
plasma [32] 

  HPLC- EIS-MS Hypersil Hypercarb column Water: acetonitri le 20:80 with 
thriethylamine (TEA) 

0.3ml/ 
min 

Plasma 
[33] 

Liquid Chromatography – Mass spectrometry (LC-MS) 

Method [10] 

Liquid chromatography-mass spectrometry is a technique 

that uses liquid chromatography / RP HPLC. It is commonly 

used for the qualitative and quantitative analysis of drug 

substances/component and metabolites in laboratories. It 

is focused on multi- various extraction techniques like 

liquid-liquid extraction, solid phase extraction and protein 

precipitation. Which is plays important role in sample 

preparation and detection and it is done by RP HPLC. LC/MS 

is a hyphenated technique. It is combining the separation 

power of HPLC and detection power of mass spectrometry. 

Even with a very sophisticated MS instrument, to remove 

the interferences from the sample, HPLC is still useful. That 

would be impact on the ionization in MS. 
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Table 3 Summary of LC-MS method for covid -19 drugs 

Sr.no Name of Drug Method HPLC Condition Ms Condition Matrix 

1 Dexamethaso-ne LC- MS Analytical Column: Luna C18 with guard column 
Mobile phase: A (5mM ammonium acetate) and 
solvent ,B (methanol). The initial condition was 60% 
solvent A and 40% solvent B. A linear gradient 
was performed with mobile phase B increasing from 
40% to 90% within 1min. Flow rate: 0.3 ml/min 

Ionization: positive ion mode 
with curtain gas, Gas 1 and Gas 2 
flow   rates of 20, 45
 and 60psi, respectively. The 
ion spray voltage was 5000V. 
Temperature:500 ◦C 

Plasma[31] 

 

Liquid chromatography-tandem mass spectrometry (LC-

MS/MS) Method [15, 37] 

Drug/Toxicology and Biochemical Genetics screening 

laboratories were act as advance guard of clinical LC-

MS/MS use. In USA reference laboratories, most of steroids 

and biogenic amines are now assayed by LC-MS/MS 

technique. The main advantages of LCMS-MS that it has 

low detection limits, it’s capability to create structural 

information, the requirement of minimal sample treatment 

and the possibility to cover a wide range of analytes 

differing in their polarities. This technology involves use of 

an HPLC; where in the individual components are first 

separated in a mixture. And that is followed by ionization 

of compound and separation of the ions on the basis of 

their mass/charge (m/z) ratio. 

Table 4 Summary of LC-MS/MS method for covid -19 drug 

Sr. 
no 

Name of drug Method HPLC Condition MS Condition Matrix 

1 Hydroxychlo- 
roquine 

LC-MS/MS Analytical Column: C18 column 
Mobile phase: 0.6% formic acid aqueous 
solution (phase A) 
and methyl alcohol (80:20, v/v) (phase B) 
Flow rate: 0.5 ml/min 

Ionization: ESI source, which runs in positive 
mode. The mass 
spectrometer     was 
set up in MRM mode    to   monitor the
 transitions 
336.2 -247.2 and 
320.2 - 247.2 for Hydroxychloroquine sulfate 
and IS.  
Temp: Desolation temperature -550 ℃ 

Blood and 
Plasma 
[17] 

  LC-MS/MS Analytical Column: 
C8 Mobile phase: Formic acid(0.1%): 
ACN(94:6,v/v)    Flow rate:0.5  
ml/min  

Ionization: Electro spray       ionization (ESI) and 
monitored by multiple reaction monitoring 
with positive mode using multiples reaction 
monitoring (MRM). The precursor to product
 ion transitions of m/z 336 → 247 and 
m/z 340 → 251 were used to measure the 
analyte and IS 

Blood[16,18 

] 

  LC– ESI– 
MS/MS 

Analytical Column: C18 Mobile phase: 
Gradient: Part  A: 0.2% formic acid in 
water, Part B: 0.1%  formic acid in 
methanol  
 Flow rate: 2 ml/min 

Ionization: ESI Positive DL temp: 250℃ 
Heat block temp: 400℃ Interface 
temp:300℃ Nebulizer gas flow: 2 L/min Drying 
gas flow:10 L/min Heating gas flow 
:10 L/min 

Blood 
and 
tissues [16]  

  LC- 
MS/MS 

Analytical Column: 
pentafluorophenyl (PFP) column  
Mobile phase: methanol containing 0. 1 
%formic acid along with 0.005 mol/L of 
ammonium format in water containing 0.2 
% formic acid (7:3) in an isocratic mode. 
Flow rate: 0.45 ml/min.   

Ionization: electro spray ionization in 
multiple reactions monitoring (MRM) mode. By 
monitoring  transition pair of m/z 336.07 
to m/z 247.23 

Blood [21] 

  LC- 
MS/MS 

Analytical Column 
:Kinetex C8column associated
 with guard column Mobile phase: 
A (or B) consisted of 0.1% formic acid 
and0.01% triethylamine in water (or 
acetonitrile)  
Flow rate: 0.5 
ml/min 

Ionization: Spray voltage, 3400 V; sheath gas  
pressure, 50 (arbitrary units); auxiliary gas 
pressure, 11 (arbitrary units); sweeping gas  
pressure, 1.5(arbitrary units); ion
 transfer tube temperature, 325◦C; 
vaporizer temperature, 317◦C. Precursor
 and product ions (m/z transition) 
336.2 to 247.8,collision energy (V)-27 and RF   
lens amplitude 
(V)-73 

Blood [21] 

  LC- 
MS/MS 

Analytical Column 
:C18 

Ionization: ESI Positive 
DL temp: 250℃  

Plasma 
[24] 



J Pharm Sci Bioscientific Res. 2021. 10 (4):226-234                                                                                                        ISSN NO. 2271-3681  

Patel M. R. & Hinge M.   231 

Mobile phase :A-50 Mm ammonium 
acetate    in   water+ 
0.1 % Formic acid , B- Methanol 
:acetonitrile(1:1 ,v/v) 
Flow rate: 0.5 
ml/min 

Heat block temp: 400℃ 
Interface voltage 
:4.5 kV 
Nebulizer gas flow: 3 L/min 
Drying gas flow:10 L/min 
Heating  gas flow 
:10 L/min 

2 
 

Remdesivir LC- 
MS/MS 

Analytical Column 
:C18-120 
Mobile phase :A- Water and 0.05 % Formic 
acid , B- 0.05 % Formic acid and acetonitril 
Flow rate: 0.4 ml/min 

Ionization: ESI Positive 
DL temp: 200℃ Heat block temp: 400℃ 
Interface  temp: 300 
℃ 
Nebulizer  gas flow: 3 L/min 
Drying gas flow:10 L/min 
Heating gas flow 
:10 L/min 

Plasma 
[40] 

  LC- MS/MS Analytical Column: Polar C18  
Mobile phase :sodium formate buffer in 
0.1% formic acid (A) and  acetonitrile (B) 
Flow rate: 0.5 mL/min  

Electro spray ionization (ESI) source set
 in a positive mode with ion spray.
 Data were collected in multiple 
reaction monitoring (MRM) mode. The ion 
transitions (and corresponding collision 
energies) used  to monitor compounds 
were m/z 603.3→m/z200.0 (35%) and m/z 
229.0 (23%) for remdesivir, m/z 292.2 → m/z 
173.1 (24%)  

Plasma 
[25] 

3 Favipiravir, 
Hydroxychlor-
oquine and 
Remdesivir  

LC- MS/MS Analytical Column :C18 Mobile phase :A- 
Water and 0.1 %  Formic acid , B- Methanol 
and 0.1 % Formic acid Flow rate: 0.5 
ml/min 

Ionization: ESI Positive DL temp: 200℃  
Heat block temp: 300℃  Interface 
temp: 250 ℃  Nebulizer gas flow: 2 L/min 
Drying gas flow:10 L/min Heating gas flow :10 
L/min 

Plasma
 

[41]
 

4 Dexamethas- 
one 

LC- MS/MS Analytical Column: C18 column 
Mobile phase: phase A (0.1% FA aqueous 
solution)and phase B (ACN). The gradient 
program was set as follows:     0     min, 20%  
B;  0–0.5 min,20–40%  B; 0.5–3.5min,   
40%B;  3.5–4 min,  40–95% B; 4–5 min, 95% 
B Flow rate: 0.3 mL/min 

Ionization: electro spray in the positive mode. 
Nitrogen was used as nebulizer gas,  
Pressure: 40 Psi  
source temperature - 105◦C.   
nitrogen was heated to350◦C 

Plasma 
[34] 

  LC- 
MS/MS 

Analytical Column: C8 Hydrobond AQ 
column Mobile phase :Eluant A consisting  
of 10 mM ammonium formate  in 
0.1% v/v formic acid and eluant B  
consisting of acetonitrile 
Flow rate: 0.2 mL/min 

Ionization: the positive ionization 
mode. Using turbo-ion spray source. Spectrum 
for the precursor ion was  obtained over
 the m/z range of 250– 1000, while the 
product ion spectrum was in the m/z range of 
50–400 

Plasma  
[35] 

Ultra-high pressure liquid chromatography (UHPLC) 

Method [38, 39] 

Ultra-performance liquid chromatography is also known as 

Ultrahigh-performance liquid chromatography 

(UHPLC).UPLC is to approach from HPLC. Newer category 

of analytical separation science is UPLC. It is works on the 

same principles of HPLC and it also gives greater 

chromatographic resolution and higher sensitivity. It is 

requiring less time due to faster analysis. UPLC system uses 

fine particles (less than 2.5μm), so that reduces length of 

column, which is saves time and reduces solvent 

consumption in UHPLC.  

 

Table 5 Summary of UHPLC method for covid -19 drugs 

Sr.no Name of Drug Method Column Mobile phase Flow rate Matrix 

1 Hydroxychloro- 

quine 

UHPLC-UV C
18

 1% triethylamine and 1 mmol 

oxalic acid pH-2.4 

0.5 ml/min Serum 
[16] 

  UHPLC-F  RP18 

column 

Piperazine buffer (46.4 mM, pH-

9.8) and acetonitrile (68:32,v/v) 

0.4 

ml/min 

Blood 
[20] 

2 Remdesivir UHPLC- 

MS/MS 

Waters Acqui- ty UPLC HSS 

T3 

Acetonitrile: methanol (50:50 

v:v) 

- Blood 
[23]
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CONCLUSION 

The Corona virus turbulence has challenged the medical, 

economical and public health. Time by itself will tell how 

the corona virus will influence our lives in India prospective 

research on corona virus will carry on to survey many 

discerning of viral replication and pathogenesis.There are 

different classes of drug s which is used for covid-19 

treatment. In this some classes of drugs under 

investigation. There is no FDA approved medication for 

covid-19 treatment. 

Bioanalysis and the productive property of 

pharmacokinetic, toxic kinetic and metabolic information 

that is play a fundamental performance in pharmaceutical 

research and its development. It was involved in the drug 

discovery and development various method. An effort has 

been made to understand and explain the bioanalytical 

method development feature appearance. 

Quantitative analysis method used to evaluate plasma for 

different covid-19 drugs using HPLC, LC- MS, LC-MS/MS and 

UHPLC methods. All those systems provided high 

sensitivity for quantitative analysis of drugs. Those ware 

considered as a whole summary of the performed different 

bioanalytical methods to find out the drug amount present 

in it and which is used for the treatment of covid-19.HPLC 

method has been used for bioanalysis of small molecules 

as the technique of choice.LC-MS/MS method is sensitive, 

reliable and it gives high output for assay of various classes 

of drugs used in covid -19 treatment and it was successfully 

applied in serum samples of patient. Those all methods 

could be consider as valuable tool for clinical study and 

development for the corona virus treatment. 

REFERENCES 

1.  Singhal T. A Review of Corona virus Disease -2019 

(covid -19), The Indian Journal of Pediatrics March, 

2020. 

2. Wang L, Wang Y, Ye D and Liu Q. Review of the 2019 

novel corona virus (SARS-CoV-2) based on current 

evidence, International Journal of Antimicrobial Agents, 

2020; 55: 105948.  

3. Unhale S. A Review on Corona Virus (covid-19), World 

Journal of Pharmaceutical and life science, 2020; 

6(4):109-115.  

4. Adedeji A and Sarafianos S. Antiviral drugs specific for 

corona viruses in preclinical Development, Current 

Opinion in Virology, 2014; 8: 5–53. 

5. Cascella M, Rajnik M, Cuomo A , Dulebohn S and Napoli 

R. Features , Evaluation ,and Treatment of Corona virus 

(COVID -19)(www.ncbi.nlm.nih.gov /books /NBK5 5477 

6/# NBK554776_pubdet). Accessed October 2020. 

6. Ali I and Alharbi O, Covid -19: Disease, management, 

treatment, and social impact. Science of the Total 

Environment, 2020; 728: 138861. 

7. Gershman J, Investigational Drugs in the Pipeline for 

COVID-19. (http:// www.drugtopics. 

com/view/investigational-drugs-pipeline-covid- 19). 

Accessed May 2020. 

8. Upadhye S, List of covid -19 drugs from India  (http:// 

www.biotechex pressmag .com/list-of-covid-19-drugs-

from-india/).Accessed July 2020. 

9. Ojha S, Covid-19 treatment: Medicines being used for 

treating corona virus patients in 

India(https:/www.livemint.com/news/india/covid-

19treatment-medicines-being-used-for-treating-

coronavirus-patients-in-india- 11593136148733.html ). 

Accessed June 2020. 

10. Kirthi A, Shanmugam R, Prathyusha M and Basha D, A 

Review on Bioanalytical Method Development and 

Validation by RP – HPLC ,Journal of Global Trends in 

Pharmaceutical Sciences,2014; 5(4): 2265 – 2271. 

11. Despande M and Kasture V, Bioanalytical method 

development and validation: A Review, 

(https://www.intechopen.com/books/recent-advances-

in-analytical- chemistry/bioanalytical-method-

development-and-validation-a-review).Accessed October 

2020. 

12. Pandey S, Pandey P, Tiwari G and Tiwari R, Bioanalysis in 

drug discovery and development, Pharmaceutical 

method,2010; 1(1): 14–24. 

13. Syed S, Sai S and Vijayaraja S, Bioanalytical techniques 

– an overview. PharmaTutor, 2015; 3(9): 14-24. 

14. Tijare I, Rangari N and Mahajan U, A Review on 

Bioanalytical Method Development and Validation, Asian 

Journal of Pharmaceutical and Clinical Researches, 2016; 

9(3): 6-10. 

15. Wal P and Kumar B, Bioanalytical Method Development – 

Determination of Drugs in Biological Fluids, Journal of 

Pharmaceutical Science and Technology, 2010; 2(10): 

333-347. 

16. Shrivastava A, Analytical Methods for the Determination 

of Hydroxychloroquine in various matrices, International 

Journal of Applied Pharmaceutics, 2020; 12(4): 55-61. 

17. Fan H,Chen J,Yung X,Cheng J and Li Y, Pharmacokinetics 

and Bioequivalence Study of Hydroxychloroquine Sulfate 

(http:/%20www.drugtopics.%20com/view/investigational-drugs-pipeline-covid-
(http:/%20www.drugtopics.%20com/view/investigational-drugs-pipeline-covid-
http://www.drugtopics.com/view/investigational-drugs-pipeline-covid-19
https://www.livemint.com/news/india/covid-19-treatment-medicines-being-used-for-treating-coronavirus-patients-in-india-11593136148733.html
https://www.livemint.com/news/india/covid-19-treatment-medicines-being-used-for-treating-coronavirus-patients-in-india-11593136148733.html
https://www.livemint.com/news/india/covid-19-treatment-medicines-being-used-for-treating-coronavirus-patients-in-india-11593136148733.html
https://www.livemint.com/news/india/covid-19-treatment-medicines-being-used-for-treating-coronavirus-patients-in-india-11593136148733.html
https://www.livemint.com/news/india/covid-19-treatment-medicines-being-used-for-treating-coronavirus-patients-in-india-11593136148733.html
https://www.intechopen.com/books/recent-advances-in-analytical-
https://www.intechopen.com/books/recent-advances-in-analytical-
https://www.intechopen.com/books/recent-advances-in-analytical-chemistry/bioanalytical-method-development-and-validation-a-review
https://www.intechopen.com/books/recent-advances-in-analytical-chemistry/bioanalytical-method-development-and-validation-a-review
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pandey%20S%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=23781412
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pandey%20P%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=23781412
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tiwari%20G%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=23781412
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tiwari%20R%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=23781412


J Pharm Sci Bioscientific Res. 2021. 10 (4):226-234                                                                                                        ISSN NO. 2271-3681  

Patel M. R. & Hinge M.   233 

Tablets in Chinese Healthy Volunteers by LC–MS/MS, 

Rheumatol Ther ,2015; 183–195. 

18. Wang L, Ong R, Chin T and Thuya w, Method development 

and validation for rapid quantification of 

Hydroxychloroquine in human blood using liquid 

chromatography–tandem mass spectrometry, Journal of 

Pharmaceutical and Biomedical Analysis,2012; 61: 86– 92. 

19. Ying Q, Development and validation of a clinical HPLC 

method for the quantification of Hydroxychloroquine and 

its metabolites in whole blood, Future Science.2015; 1(3): 

26. 

20. Noe G, Development and Validation of a Fast Ultra-High 

Performance Liquid Chromatography–Fluorescent 

Method for the Quantification of Hydroxychloroquine and 

Its Metabolites in Patients With Lupus, A Journal devoted 

to Therapeutic Drug Monitoring and Clinical 

Toxicity,2020; 42(5). 

21. Park J, Song H, Kwon Y, Kim S, Jang S and Joo S, 

Development and validation of LC-MS/MS for bioanalysis 

of Hydroxychloroquine in human whole blood. Journal of 

Biomedical and Translational Research, 2018; 19(4):130-

139. 

22. Qua Y, Bradya K, Apiladoa R, Reddy S, Chitkara P, Ibarra C, 

Alexandera R and Dervieux T, Capillary blood collected on 

volumetric absorptive micro sampling (VAMS) device for 

monitoring Hydroxychloroquine in rheumatoid arthritis 

patients, Journal of Pharmaceutical and Biomedical 

Analysis, 2017;140:334–341. 

23. Tempestilli M, Pharmacokinetics of remdesivir and GS-

441524 in two critically ill patients who recovered from 

COVID-19, Journal of Antimicrobial Chemotherapy, 2020: 

1-4. 

24. Shimadzu   Excellence in Science, Application News No. 

LCMSMS- 453, Determination of Hydroxychloroquine 

Concentration in Human Plasma by LC-MS/MS Method, 

(https://www.shimadzu.eu/sites/shimadzu.seg/files/SEG

/Landingpages /COVID19/SSLLCMS 

MS453_Hydroxychloroquine_Global_Final.pdf) .Accessed 

May 2020. 

25. Alvarez J, Moine P, Etting I, Annane D and Larabi I, 

Quantification of plasma remdesivir and its metabolite 

GS-441524 using liquid chromatography coupled to 

tandem mass spectrometry Application to a Covid-19 

treated Patient, Clinical Chemistry and Laboratory 

Medicine,2020; 58(9): 1461– 1468. 

26. Carten C, Validation of anti-COVID-19 drugs using the 

diagnostic tools of the future. Select Science, 2020. 

27. Furuta Y, Komeno T and Nakamura T, Favipiravir (T-705), a 

broad spectrum inhibitor of viral RNA polymerase. 

Proceeding of the Japan Academy, 2017, 93. 

28. Shimadzu, Application News No. L570, Quantitative 

Analysis of Favipiravir Spiked  in Plasma Using by HPLC 

(https://www.shimadzu.eu/ sites/shimadzu.seg /files 

/SEG /Landing 

pages/COVID19/L570Quantitative_Analysis_of_Favipiravi

r_Spiked_in_Plasma_Using_by_HPLC.pdf).Accessed 

August 2020. 

29. HPLC Column Screening for Favipiravir on six different 

100x 4.6 mm columns(https:// www. 

phenomenex.com/ViewDocument?id=hplc+column+scre

ening+for+favipiravir+on+six+different+100+x+4.6+mm+

columns).Accessed October 2020. 

30. Kumar V, Mustafa S, Kayo M, Goldberg E and Derendorf 

H, HPLC Determination of Dexamethasone in human 

plasma and its application to an in vitro release study from 

endovascular stents, Pharmazie 61,2006; 11. 

31. Zhanga M, Mooreb G, Jensena B, Begga E and Bird P, 

Determination of Dexamethasone and Dexamethasone 

sodium phosphate in human plasma and cochlear 

perilymph by liquid chromatography/tandem mass 

spectrometry, Journal of Chromatography B , 201; 879: 

17–24. 

32. Goya R, Vinod K and Chatterjee G & S, Fullerene-C60-

modified edge plane pyrolytic graphite electrode for the 

determination of Dexamethasone in pharmaceutical 

formulations and human biological fluids, Biosensors and 

Bioelectronics,2009; 24: 1649–1654. 

33. Damontea G, Salis A, Rossi L , Magnani M and Benatti U , 

High throughput HPLC-ESI-MS method for the 

quantitation of Dexamethasone in blood plasma,  Journal 

of Pharmaceutical and Biomedical Analysis ,2007; 43: 

376– 380. 

34. Shua C, Zengb T, Gaoa S, Xiaa T, Huanga L, Zhanga F and  

Chen W , LC– MS/MS method for simultaneous 

determination of thalidomide , lenalidomide, 

cyclophosphamide, bortezomib, dexamethasone 

andadriamycin in serum of multiple myeloma patients.  

Journal of Chromatography B, 2016; 1028: 111– 119. 

35. Samtani M, and Jusko W, Quantification of 

dexamethasone and corticosterone in rat biofluids and 

fetal tissue using highly sensitive analytical methods: 

assay validation and application to a pharmacokinetic 

study,Biomed Chromatogram, 2007;21(6): 585–597. 

36. Sabir A and Moloy M, HPLC Method Development and 

Validation: A Review. International research journal of 

pharmacy, 2013; 4(4). 

https://www.shimadzu.eu/sites/shimadzu.seg/files/SEG/Landingpages%20/COVID
https://www.shimadzu.eu/sites/shimadzu.seg/files/SEG/Landingpages%20/COVID
https://www.shimadzu.eu/sites/shimadzu.seg/files/SEG/Landingpages/COVID19/SSL_LCMSMS-453_Hydroxychloroquine_Global_Final.pdf
https://www.shimadzu.eu/sites/shimadzu.seg/files/SEG/Landingpages/COVID19/SSL_LCMSMS-453_Hydroxychloroquine_Global_Final.pdf
https://www.shimadzu.eu/%20sites/shimadzu.seg%20/files%20/SEG%20/Landing%20pages/C
https://www.shimadzu.eu/%20sites/shimadzu.seg%20/files%20/SEG%20/Landing%20pages/C
https://www.shimadzu.eu/%20sites/shimadzu.seg%20/files%20/SEG%20/Landing%20pages/C
https://www.shimadzu.eu/sites/shimadzu.seg/files/SEG/Landingpages/COVID19/L570_Quantitative_Analysis_of_Favipiravir_Spiked_in_Plasma_Using_by_HPLC.pdf
https://www.shimadzu.eu/sites/shimadzu.seg/files/SEG/Landingpages/COVID19/L570_Quantitative_Analysis_of_Favipiravir_Spiked_in_Plasma_Using_by_HPLC.pdf
https://www.shimadzu.eu/sites/shimadzu.seg/files/SEG/Landingpages/COVID19/L570_Quantitative_Analysis_of_Favipiravir_Spiked_in_Plasma_Using_by_HPLC.pdf
https://www.phenomenex.com/ViewDocument?id=hplc%2Bcolumn%2Bscreening%2Bfor%2Bfavipiravir%2Bon%2Bsix%2Bdifferent%2B100%2Bx%2B4.6%2Bmm%2Bcolumns
https://www.phenomenex.com/ViewDocument?id=hplc%2Bcolumn%2Bscreening%2Bfor%2Bfavipiravir%2Bon%2Bsix%2Bdifferent%2B100%2Bx%2B4.6%2Bmm%2Bcolumns


J Pharm Sci Bioscientific Res. 2021. 10 (4):226-234                                                                                                        ISSN NO. 2271-3681  

Patel M. R. & Hinge M.   234 

37. Grebe S and Singh R, LC-MS/MS in the Clinical Laboratory 

– Where to From Here?. lin Biochem Rev. 2011; 32:5. 

38. Cielecka-Piontek J, Zalewski P and Garbacki P, UHPLC: 

The Greening Face of Liquid Chromatography.  

Chromatographia, 2013; 76: 1429–1437. 

39. Sheliya K and Shah K, Ultra performance liquid 

chromatography (UPLC): A Modern chromatography 

technique. An international journal of pharmaceutical 

sciences. 2013; 4(3). 

40. Shimadzu Excellence in Science Application News 

No.C217, Simultaneous Analysis of Remdesivir and 

Metabolites in Human plasma Using Fully Automated 

Sample Preparation LC/MS/MS 

System(https://www.shimadzu.eu/sites/shimadzu.seg/f

iles/SEG/Landingpages / COVID19/eC 217.pdf).Accessed 

July 2020. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

41. Alsa Chim, Application Data Sheet No.04, Method for 

multiple COVID-19 drugs analysis by LC-MS/MS. 

(https://www.alsachim.com/en/blog/get-the-analytical-

method-for-covid-       19- drugs-by-lc-msms-n24). 

Accessed May 2020. 

42. Boopathi S, Poma A and Kolandaivel P: Novel 2019 

Corona virus Structure, Mechanism Of Action, Antiviral 

drug promises and rule out against its treatment. Journal 

of Bimolecular Structure and Dynamics, 2020. 

 

 

 

 

(https:/www.shimadzu.eu/sites/shimadzu.seg/files/SEG/Landingpages%20/%20COVID19/eC
(https:/www.shimadzu.eu/sites/shimadzu.seg/files/SEG/Landingpages%20/%20COVID19/eC
https://www.shimadzu.eu/sites/shimadzu.seg/files/SEG/Landingpages/COVID19/eC217.pdf
https://www.alsachim.com/en/blog/get-the-analytical-method-for-covid-%20%20%20%20%20%20%2019-
https://www.alsachim.com/en/blog/get-the-analytical-method-for-covid-%20%20%20%20%20%20%2019-
https://www.alsachim.com/en/blog/get-the-analytical-method-for-covid-19-drugs-by-lc-msms-n24

