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ABSTRACT  

A new simple, economical, sensitive RP-HPLC method 

involving UV detection has been developed and validated 

for the determination and quantification of Lamivudine as a 

bulk drug and in the tablet dosage form. Chromatographic 

resolution of the drug was carried out on a Sun Q C18 (250 x 

4.6 mm) column using filtered and degassed mixture of 

Methanol: Water (90: 10, v/v) as mobile phase at a flow rate 

of 1.0 ml min-1, and effluent were monitored at 271 nm. The 

drug was found susceptible to all the analyzed stress 

conditions after performing stress degradation studies. The 

developed method was validated in terms of linearity, 

precision, accuracy, and specificity, the limit of 

quantification, and the limit of detection. A linear response 

was observed in the concentration range 5-30 µg mL-1. The 

developed method has been successfully applied for the 

estimation of the drug in the tablet dosage form. The 

developed method can be used for the quantification of the 

drug in the dosage form, bulk drug as well as for routine 

analysis in quality control laboratories.   
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1.0 INTRODUCTION 

Lamivudine, chemically, 4-amino-1-[(2R, 5S)-2-(hydroxymethyl)-1, 3- oxathiolan-5-yl]-1, 2-

dihydro pyrimidine-2-one is an antiretroviral drug that acts by inhibiting nucleoside reverse 

transcriptase and hence used for the treatment of HIV / AIDS and chronic Hepatitis B at low 

dose. [1, 2] 

Literature survey revealed that various analytical methods such as UV Spectrophotometric 

have been reported for the determination of Lamivudine either as a single drug or in 

combination with other drugs in human plasma and pharmaceutical preparations. [3-8] 

Analytical methods representing the RP-HPLC determination of Lamivudine either as a 

single drug or in combination with other drugs in human plasma and pharmaceutical 

preparations were also found in the literature. [9-23] Analytical methods demonstrating the 

method development and validation for Lamivudine in pharmaceutical dosage forms by 

HPTLC were also reported in the literature. [24-27] 

To the best of our knowledge, no reports were found in the literature for the analysis of 

Lamivudine in pharmaceutical tablet dosage form by stability-indicating reverse phase high 

performance liquid chromatographic (RP-HPLC) method. This work describes the 

development of a simple, precise, accurate, and economic stability-indicating RP-HPLC 

procedure for the determination of Lamivudine as a bulk drug and in the tablet dosage form 

by the International Conference on Harmonisation Guidelines. [28, 29] 

2.0 MATERIALS AND METHODS 

2.1 Chemicals and reagents 

Pharmaceutical grade working standard Lamivudine was obtained as a gift sample from 

Hetero Labs Ltd., Hyderabad, India. Pharmaceutical tablet dosage form Lamivir-150 tablets 

labeled to contain 150 mg was purchased from a local pharmacy. Methanol (AR grade) was 

procured from LOBA Chemie Pvt. Ltd. Mumbai, India.  

2.2 Instrumentation and chromatographic conditions 

The chromatographic resolution was achieved by the use of the JASCO HPLC system 

equipped with Model PU 2080 Plus pump, Rheodyne sample injection port (20 μL), MD 

2010 PDA detector, and Borwin- PDA software (version 1.5). The study was performed 

using Sun Q C18 (250 x 4.6 mm) column and a mixture containing methanol: water (90: 10, 
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v/v) as mobile phase at the flow rate of 1 ml min-1. Detection was carried out with a UV 

detector at a wavelength of 271 nm.  

2.3 Preparation of standard stock solution 

The standard stock solution was prepared by dissolving 10 mg of drug in 10 mL methanol to 

get the concentration of 1000 µg mL-1 which was diluted further with mobile phase to acquire 

final concentration of 100 µg mL-1.   

2.4 Analysis of tablet formulation 

Analysis of tablet formulation was performed to estimate the content of Lamivudine by using 

a commercial brand of tablet namely Lamivir-150. Twenty tablets were weighed and 

powdered. A quantity of tablet powder equivalent to 10 mg was transferred to a 100 mL 

volumetric flask containing 50 mL of methanol and the contents were sonicated for 15 min. 

The solution was filtered using Whatman paper No. 41 and the volume was made up to the 

mark with mobile phase to obtain the final concentration of 10 µg mL-1. After setting the 

chromatographic conditions, the tablet sample solution was injected, a chromatogram was 

obtained and the peak areas were recorded. The injections were repeated six times and the 

amount of each drug present per tablet was estimated from the respective calibration curve. 

The % assay was found to be 101.58 ± 1.39 (mean ± S.D.). 

2.5 System suitability 

The system suitability was assessed by six replicate injections of the standard Linagliptin 

having a concentration of 10 µg mL-1. The resolution, peak asymmetry, number of theoretical 

plates, and height equivalent to a theoretical plate (HETP) were calculated. The values 

obtained demonstrated the suitability of the system for the analysis of the drug. The results 

obtained are represented in Table 1. 

Table No. 1: System suitability parameters  

Sr. No. Parameters Lamivudine 

1 Theoretical plates 3646.11 

2 HETP (cm) 0.0096 

3 Resolution 3.13 

4 Asymmetry factor 1.88 
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2.6 Stress degradation studies 

Stress degradation studies were performed to check the intrinsic stability of the bulk drug. 

The study was carried out by exposing the drug to different stress conditions for a different 

period as recommended by ICH. A stressed sample at high concentration (20 µg mL-1) was 

injected and multi-wavelength scanning was done to search for peaks of a degradation 

product. The hydrolytic studies were carried out by treatment of stock drug solution 

separately with 2 N HCl and 0.1 N NaOH at room temperature for 4h. The acid and alkali 

stressed samples were neutralized with NaOH and HCl, respectively to furnish the final 

concentration of 20 µg mL-1. The drug was treated with water at room temperature for 2 h for 

neutral hydrolysis.  Oxidative degradation was performed by treating standard drug solution 

with 3 % H2O2 at room temperature for 2 h and was diluted with mobile phase to obtain 20 

µg mL-1 solution. Thermal degradation was performed by keeping the solid drug in an oven at 

60ºC for 24 h.  The solid drug powder was exposed to UV light up to 200-watt h square 

meter-1 to check photolytic degradation. Thermal and photolytic samples were diluted with 

mobile phase to get the concentration of 20 µg mL-1. 

3.0 RESULTS AND DISCUSSION 

3.1 Method development and optimization 

To develop and optimize the stability-indicating RP-HPLC method which would be capable 

to give the satisfactory resolution of Lamivudine, initial trials performed using different 

columns and mobile phases were tried to separate and resolve spots of lamivudine from its 

impurities and other excipients present in the formulation. The optimized method involved a 

mixture of methanol: water (90: 10, v/v) which gave a satisfactory resolution of the drug with 

a well-defined and symmetrical peak. Detection was performed at 271 nm. The retention time 

(tR) was found to be 2.85 min (Figure 1).  
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Figure No. 1: Chromatogram of standard drug solution (10 µg mL-1
, 2.85 min) 

3.2 Result of stress degradation studies 

The stress degradation results indicated that the drug was found to be susceptible to all the 

analyzed stress conditions. The drug was found to be more prone to oxidative degradation in 

comparison to other stress conditions. The drug was also found light-sensitive as significant 

degradation was observed under photolytic stress conditions. Figures 2 and 3 denote the 

dendrograms of acid and alkali hydrolytic degradation while Figures 4-6 symbolize the 

dendrograms of oxidative, thermal, and photolytic degradation, respectively. The findings of 

degradation studies along with % degradation and % recovered are represented in Table 1.  

 

Figure No. 2: Chromatogram after treatment with 2 N HCl, Kept at RT for 4 h 
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Figure No. 3: Chromatogram after treatment with 0.1 N NaOH, Kept at RT for 4 h 

 

 

Figure No. 4: Chromatogram after treatment with 3% H2O2, Kept at RT for 2 h 
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Figure No. 5: Chromatogram after exposure to heat at 60ºC for 24 h 

 

Figure No. 6: Chromatogram after exposure to UV light 
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Table No. 2: Data for stress degradation studies 

3.3 Analytical method validation  

The method has been validated according to the guidelines of ICH Q2 (R1) for parameters 

such as linearity, Intraday, and interday precision, accuracy, the limit of detection, the limit of 

quantification, and robustness. 

3.3.1 Linearity 

For the preparation of the calibration curve, volumes 0.5, 1, 1.5, 2, 2.5, and 3 mL from 

standard solution (100 µg mL-1) were withdrawn and diluted with mobile phase to get the 

range of 5-30 µg mL-1. The developed method was found to be linear in the concentration 

range 5-30 µg mL-1 with a high correlation coefficient. The linear regression equation was 

found to be y = 46736x + 41339 with a correlation coefficient (R2) value of 0.995. The 

calibration curve obtained by the plot of concentration vs peak area is depicted in Figure 7.  

 

Figure No. 7: Calibration curve of Lamivudine 

Sr. No. Stress conditions % Recovery % Degradation 

1 Acid/ 2 N HCl/ Kept at RT for 4 h 84.03 15.97 

2 Alkali/ 0.1 N NaOH/ Kept at RT for 4 h 85.04 14.96 

3 Oxidative/ 3% H2O2 / Kept at RT for 2 h 87.01 12.99 

4 Thermal degradation/ 60ºC for 24 h 79.12 20.88 

5 Photolysis 80.54 19.46 
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3.3.2 Precision 

The method was subjected to intraday and inter-day precision studies. Precision was 

evaluated by injecting three different concentrations (10 µg mL-1, 15 µg mL-1and 20 µg mL-1) 

of standard solution within linearity range in three replicates on the same day and three 

consecutive days. Intra-day variation, as R.S.D. (%), was found to be in the range of 0.76 to 

1.22. Interday variation, as R.S.D. (%) was found to be in the range of 0.54 to 1.27. The 

method was found to be precise as % R.S.D. was less than 2 %.  

3.3.3 Limit of detection (LOD) and limit of quantitation (LOQ) 

LOD and LOQ were calculated as 3.3 σ/S and 10 σ/S, respectively; where σ is the standard 

deviation of the response (y-intercept) and S is the slope of the calibration plot. The LOD and 

LOQ values were found to be 1.38 µg mL-1 and 4.19 µg mL-1, respectively. 

3.3.4 Accuracy 

Recovery studies were performed to check the accuracy of the developed method by standard 

addition method which involved addition standard drug solution to pre-analyzed sample 

solution at three different levels 80 %, 100%, and 120 %. Sample concentration 10 µg mL-1 

from tablet solution was used. The drug concentrations were calculated from the linear 

regression equation. The results of the recovery studies showed that the developed method is 

accurate for the estimation of a drug in tablet formulation. 

Table No. 3:  Recovery study 

Drug 

Concentration 

taken 

(µg mL-1) 

Concentration 

added 

(µg mL-1) 

Concentration 

found 

(µg mL-1) 

% 

Recovery 

% 

R.S.D.* 

 

Lamivudine 

10 8 17.64 98.02 1.06 

10 10 19.28 96.43 0.90 

10 12 23.73 101.79 0.54 

*Average of three determinations, R.S.D. is the relative standard deviation. 
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3.3.5 Robustness 

Robustness was carried out by doing small and deliberate changes to optimized method 

parameters such as a change in mobile phase composition (± 1% methanol), flow rate (± 0.1 

mL min-1), and wavelength (± 1 nm). The areas of peaks of interest remained unaffected by 

small changes of the operational parameters which indicated the robustness of the method.   

4.0 CONCLUSION 

A simple, precise, accurate, reproducible, and stability-indicating RP-HPLC method without 

interference from the excipients has been developed and validated for the determination of 

Lamivudine as a bulk drug and in the tablet dosage form. The developed method can be used 

for quantitative analysis of Lamivudine in the pharmaceutical dosage form. The method was 

developed by using easily available and cheap solvents for analysis of drug hence can be 

considered as economic. As the method is stability-indicating one it may be extended to study 

the degradation kinetics of the drug.  
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