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ABSTRACT 

The present review focuses on estimation of Ribavirin its combination of drugs by different 

analytical techniques. Ribavirin is very effectively used as an antiviral drug. It isused with an 

interferon medication such as peginterferon alfa-2a [Pegasys] or peginterferon alpha-2b 

[PEG-Intron]) to treat hepatitis C. In this review various analytical methods such as High-

performance liquid chromatography (HPLC), High performance thin layer chromatography 

(HPTLC), Liquid Chromatography Mass Spectroscopy (LC-MS) for the estimation of 

Ribavirin in bulk and pharmaceutical dosage forms in various researchers’ publications. This 

review enlightens the various solvents and conditions suitable for the estimation of Ribavirin 

and its combination of drugs. The techniques illustrated here may find application in the 

qualitative and quantitative estimation of Ribavirin and in analysing other related properties. 
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INTRODUCTION 

Ribavirin (RBV) (1-β-D-ribofuranosyl – 

1,2,4-triazole-3-craboxamide) is a purine 

nucleoside analog, structurally related to 

the endogenous ribonucleoside guanine and 

has demonstrated a broad-spectrum activity 

against a variety of DNA and RNA viruses. 

RBV is rapidly and extensively transported 

into almost all cell types in the body via a 

nucleoside transporter [1]. A combination 

of ribavirin with either interferon α-2a/2b 

was widely accepted for the treatment of 

chronic hepatitis C. It is a hydrophilic 
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molecule that does not bind to plasma 

proteins. It is considered by some 

physicians to be an effective and sometimes 

life-saving drug [2].  
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Figure 1: Structure of Ribavirin 

 
Table 1: Information of drugs: 

 
S. No Drug Name Information of drug 

 
 

1. 

 
 

Ribavirin 

Category: Antiviral 
Molecular formula: C8H12N4O5 
Molecular weight: 244.2 g/mol 

IUPAC name: 1-[(2R,3R,4S,5R)-3,4-dihydroxy-5-(hydroxymethyl)oxolan-2-yl]-
1,2,4-triazole-3-carboxamide 

Melting point: 166-1680C 
pKa: 12.95 (acid) and 1.00 (base) 

 
 
 
 

2. 

 
 
 
 

Daclatasvir 

Category: Antiviral 
Molecular formula: C40H50N8O6 
Molecular weight: 738.9 g/mol 

IUPAC name: methyl N-[(2S)-1-[(2S)-2-[5-[4-[4-[2-[(2S)-1-[(2S)-2-
(methoxycarbonylamino)-3-methylbutanoyl]pyrrolidin-2-yl]-1H-imidazol-5-
yl]phenyl]phenyl]-1H-imidazol-2-yl]pyrrolidin-1-yl]-3-methyl-1-oxobutan-2-

yl]carbamate 
Melting point: 224-2260C 

pKa: 3.82 
 
 
 
 

3. 

 
 
 
 

Ledipasvir 

Category: Antiviral 
Molecular formula: C49H54F2N8O6 

Molecular weight: 889 g/mol 
IUPAC name: methyl N-[(2S)-1-[(6S)-6-[5-[9,9-difluoro-7-[2-[(1R,3S,4S)-2-[(2S)-2-
(methoxycarbonylamino)-3-methylbutanoyl]-2-azabicyclo[2.2.1]heptan-3-yl]-3H-
benzimidazol-5-yl]fluoren-2-yl]-1H-imidazol-2-yl]-5-azaspiro[2.4]heptan-5-yl]-3-

methyl-1-oxobutan-2-yl]carbamate 
Melting point: 1830C 

pKa: 3.8 
 
 
 

4. 

 
 
 

Sofosbuvir 

Category: Antiviral 
Molecular formula: C22H29FN3O9P 

Molecular weight: 529.5 g/mol 
IUPAC name: propan-2-yl (2S)-2-[[[(2R,3R,4R,5R)-5-(2,4-dioxopyrimidin-1-yl)-4-

fluoro-3-hydroxy-4-methyloxolan-2-yl]methoxy-
phenoxyphosphoryl]amino]propanoate 

Melting point: 120-1250C 
pKa: 9.3 

 
 
 
 
 

5. 

 
 
 
 
 

Silybin 

Category: Flavonoid 
Molecular formula: C25H22O10 
Molecular weight: 482.2 g/mol 

IUPAC name: (2R,3R)-3,5,7-trihydroxy-2-[3-(4-hydroxy-3-methoxyphenyl)-2-
(hydroxymethyl)-2,3-dihydro-1,4-benzodioxin-6-yl]-2,3-dihydrochromen-4-one 

Melting point: Silybin A- 162-1630C 
Silybin B- 158-1600C 

pKa: 6.63 for 7-OH group 
7.7-7.95 for 7-OH group 

11.0 for 20-OH group 
 
 

 
 

Category: Antiviral 
Molecular formula: C8H11N3O3S 
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6. Lamivudine Molecular weight: 229.26 g/mol 
IUPAC name: 4-amino-1-[(2R,5S)-2-(hydroxymethyl)-1,3-oxathiolan-5-

yl]pyrimidin-2-one 
Melting point: 160-1620C 

pKa: 4.3 
 
 
 
 

7. 

 
 
 
 

Urodeoxycholic 
acid 

Category: A bile acid 
Molecular formula: C24H40O4 
Molecular weight: 392.6 g/mol 

IUPAC name: (4R)-4-[(3R,5S,7S,8R,9S,10S,13R,14S,17R)-3,7-dihydroxy-10,13-
dimethyl-2,3,4,5,6,7,8,9,11,12,14,15,16,17-tetradecahydro-1H-

cyclopenta[a]phenanthren-17-yl]pentanoic acid 
Melting point: 2030C 

pKa: 5.1 

 

METHODS FOR RIBAVIRIN 

Chromatographic methods: 

Several chromatographic methods like 

HPLC, HPTLC and UPLC were developed 

for estimation of Ribavirin in single and 

combination with other drugs. Methods for 

estimation of Ribavirin by HPLC and 

HPTLC are enlisted in the Table 2-4. 

 
Table 2: Methods for the estimation of Ribavirin in single and combination with other drugs by HPLC method 

S.NO DRUGS APPLICATION DESCRIPTION REF 
NO 

1. Ribavirin BiologicalSample Detection wavelength: 235nm 
Column:  Atlantis C 18 

Mobile phase: KH2PO4 50Mm pH 3.2: 
Acetonitrile 

Retention time: 4.8±0.15min 
Flow rate: 1.0ml/min 

Linearity range:625 to 320,000 ng/mL 

[3] 

2. Ribavirin, 
Daclatasvir, 

Ledipasvir and 
Sofosbuvir 

Pharmaceutical dosage 
form 

Detection wavelength: 
Ribavirin: 235nm 

Daclatasvir:315nm 
Ledipasvir: 332nm 
Sofosbuvir:260nm 

Column:  Thermohypersil BDS C 8 
Mobile phase: Phosphate buffer pH-7.5: 

Methanol 
Retention time: 

Ribavirin: 1.05min 
Daclatasvir: 13.68min 
Ledipasvir: 16.18min 
Sofosbuvir: 11.14min 
Flow rate:1.5 ml/min 

Linearity range: 
Ribavirin: 5-500 µl/ml 

Daclatasvir:0.5-75 µl/ml 
Ledipasvir 0.5-75µl/ml 
Sofosbuvir2-300 µl/ml 

[4] 

3. Ribavirin 
 
 
 
 
 
 
 

Pharmaceutical dosage 
form 

Detection wavelength: 240nm 
Column:   CPS Hypersil Cyano 

Mobile phase:  Phosphate buffer pH 4 with 
OPA 

Retention time: 4.06±0.071min 
Flow rate:  0.8 ml/min 

Linearity range: 5-200 µg/ml 

[5] 

4. Ribavirin, 
Daclatasvir and 

Sofosbuvir 

Biological sample Detection wavelength: 
Ribavirin: 207 nm 

Daclatasvir: 312nm 
Sofosbuvir: 260nm 

Column: Scharlau C18 

[6] 
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Mobile phase: Water:Acetonitrile 
Retention time: 
Ribavirin: 8min 

Daclatasvir: 11.21min 
Sofosbuvir: 9.55min 
Flow rate:1.0ml/min 

Linearity range: 
Ribavirin: 0.5-80 µl/ml 

Daclatasvir: 0.5-80 µl/ml 
Sofosbuvir: 0.1-40 µl/ml 

5. Ribavirin Biological sample Detection wavelength: 235nm 
Column: RP-C18 

Mobile phase: 10Mm Ammonium phosphate 
buffer 
pH-6.5 

Retention time: 6.5min 
Flow rate: 0.7ml/min 

Linearity range: 0.5 to 50µM 

[7] 

6. Ribavirin Biological sample Detection wavelength: 207nm 
Column:  Atlantis dC18 

Mobile phase:  10Mm Potassium phosphate 
buffer pH-4 

Retention time: 3.7min 
Flow rate: 1.0ml/min 

Linearity range: 0.05 to 10µg/ml 

[8] 

7. Ribavirin Biological sample Detection wavelength: 207nm 
Column: C18 

Mobile phase: 
A-Acetonitrile- 100% 

B-KH2PO4 pH 3.5 with OPA 
Retention time: 5.9± 0.10min 

Flow rate: 1.2ml/min 
Linearity range: 0.05 to 5.0 mg/mL 

[9] 

8. Ribavirin, 
Silybin, 

Lamivudine 
and 

Urodeoxycholic 
acid 

Biological sample Detection wavelength: 214nm 
Column: VP-ODS 

Mobile phase: 0.1M Sodium dodecyl sulphate, 
8% propanol, 0.3% triethylamine in 0.02M 

phosphoric acid (pH6) 
Retention time: 

Ribavirin: 3.0min 
Silybin: 3.4min 

Lamivudine: 8.6min 
Urodeoxycholic acid: 11.4min 

Flow rate: 0.8ml/min 
Linearity range: 

Ribavirin- 0.01-0.1µg/ml 
Silybin- 0.01- 0.2µg/ml 

Lamivudine- 0.1-1.0µg/ml 
Urodeoxycholic acid- 0.05- 1.0µg/ml 

[10] 

9. Ribavirin Biological Sample Detection wavelength: 230 nm 
Column: C18 

Mobile phase: 
A: 20mM KH2PO4 pH 3.0 with OPA 

B: 90% Acetonitrile with 10% HPLC grade 
water 

Retention time: 10.941min 
Flow rate: 0.5ml/min 

Linearity range: 0.1-8.0µg/ml 

[11] 

10. Ribavirin, 
Sofosbuvir and 

Ledipasvir 

Pharmaceutical dosage 
form 

Detection wavelength: 220nm 
Column: Promosil CN 

Mobile phase: Methanol and 0.005M Heptane 1 
sulphonic acid sodium salt pH 2.5 with 

phosphoric acid 
Retention time: 

Ribavirin: 3.7±0.005min 
Sofosbuvir: 8.526±0.039min 
Ledipasvir: 9.36±0.027min 

[12] 
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Flow rate: 1.0ml/min 
Linearity range: 

Ribavirin- 0.2-500µg/ml 
Sofosbuvir- 5-500µg/ml 
Ledipasvir- 1-112µg/ml 

11. Ribavirin Biological sample Detection wavelength: 207nm 
Column: C18 

Mobile phase: 10mM Ammonium phosphate 
pH 2.5 

Retention time: 6.7min 
Flow rate: 1.0ml/min 

Linearity range: 0.2-5µg/ml 

[13] 

 

Table 3: Methods for the estimation of Ribavirin by HPTLC method 
S.NO DRUGS APPLICATION DESCRIPTION REF 

NO 
1. Ribavirin Tablet dosage form Column: Precoated silica gel 60F 254 

Mobile phase: Chloroform: Methanol: Water 
6.0:3.5:0.5v/v/v/v 

Detection of spot: 254nm 
Retardation Factor: 
Ribavirin: 0.52±0.05 

Degradation product: 0.02±0.05 

[14] 

2. 
 

Ribavirin Bulk and capsule dosage 
form 

Column: Aluminum Plates precoated Silica gel 
60F 254 

Mobile phase: Chloroform: Methanol:Acetic 
acid 60:15:15v/v/v 

Linearity range: 
5-40µg/ml 

Retardation factor: 
Ribavirin- 0.45±0.02 

Degradation products: 
Boiling- 0.30, 0.60, 0.70, 0.85 

Acid hydrolysis- 0.30, 0.60, 0.70, 0.85 
Alkali hydrolysis- 0.30, 0.60, 0.85 
Oxidation- 0.30, 0.60, 0.70, 0.85 

[15] 

 

Table 4: Methods for estimation of Ribavirin in combination with other drugs by LC-MS method and UPLC-MS 

S.NO DRUGS APPLICATION DESCRIPTION REF 
NO 

1. Ribavirin and 
Sofosbuvir 

Biological sample Column: BEH C18 column 
Mobile phase: Gradient elution 

Acetonitrile:0.1% formic acid in water 
Flow rate: 0.4ml/min 

Ionizer: Electron spray 
Linearity: Ribavirin 5-1000ng/mL 

Sofosbuvir 10-2000ng/mL 

[16] 

2. Ribavirin and 
Amantadine 

Biological sample Column: BEHHillic 
Mobile phase: 1% trichloroacetic 

acid:Acetonitrile(1:1v/v) 
Flow rate: 1mL/min 

Ionizer: Electron spray 
Linearity: 10-100µg/L 

Correlation coefficient: 0.999 

[17] 

 

CONCLUSION 

This review discussed the reported 

spectroscopic techniques like UV 

Spectroscopy and Chromatographic 

techniques like HPLC, HPTLC methods 

developed and validated for the estimation 

of Ribavirin in single and in combination 

with other pharmaceutical drugs. It can be 
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reviewed that out of all these techniques 

HPLC with UV detection was extensively 

with best suitable solvents like acetonitrile, 

potassium dihydrogen phosphate buffer, 

methanol, ammonium acetate buffer for 

better resolution. It was also observed that a 

flow rate of 1.0ml/min gives best 

compounds detection. Hence all these 

methods were simple, precise, accurate, and 

offers reproducibility with reliability with 

low in cost in compared with advanced 

technology.  
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