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Abstract - The determination of Lamivudine in dosage form was achieved by a validated stability indicating RP – HPLC 

method. The developed method was highly sensitive, precise and accurate.  The Luna ( C18 250mmx4.6mm, 5µ particle 

size) column was used in isocratic mode with mobile phase of composition 0.1% OPA  : Acetonitrile (30:70 v/v)  at a flow 

rate of 1.0 mL/min with UV detection at 227 nm for Lamivudine. The retention time of Lamivudine was 3.7 minutes. The 

developed method was validated as per ICH guidelines for specificity, linearity, precision, accuracy and robustness. 

Linearity was found in the range of 10.0 – 150.0 µg/ml. The percentage recoveries of the drug ranged from 100.5 – 100.8 

%. This method can be used for routine analysis of Lamivudine.  
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I. INTRODUCTION 

Lamivudine {(C8H11N3O3S) IUPAC name: 4-amino-1-

[(2R,5S)-2-(hydroxymethyl)-1,3-oxathiolan-5-

yl]pyrimidin-2-one} is used to prevent and treat HIV/AIDS 

along with other medication. Effectively, it can be used in 

the treatment of HIV-1 and HIV-2. Hepatitis B can also be 

cured using Lamivudine when no other options are 

available. Lamivudine
[1-6]

 belongs to the class of nucleoside 

reverse transcriptase inhibitors (NRTIs). It is used in 

combination with other antiretrovirals such 

as zidovudine and abacavir. Lamivudine can be included as 

a part of  post-exposure prevention in those who have been 

potentially exposed to HIV and Lamivudine can be taken 

orally as a liquid or tablet.
 
  

Spectrophotometry
[7-17]

, HPLC
[18-23]

 etc., were the reported 

analytical methods for the determination of Lamivudine.
 
A 

thorough review of literature has revealed that there is a 

need of new analytical method for the determination of 

Lamivudine in pharmaceutical dosage form. The present 

investigation is aimed to develop a new, efficient and 

reproducible RP-HPLC method for the analysis of 

Lamivudine. The method was developed as per ICH 

guidelines 
[24]

. 

 
Fig 1:Structure of Lamivudine 

II. MATERIALS AND METHODS 

Materials 

HPLC grade Merck made orthophosphoric (H3PO4), 

acetonitrile, hydrochloric acid were used. Dilutions were 

performed in standard class-A, volumetric glassware. 

Lamivudine was received from Glenmark Pharmaceuticals 

Ltd. In the estimation of commercial formulation, Epivir®  

tablets having 100 mg of Lamivudine were procured from 

the local market. Milli-Q HPLC grade water was used 

throughout the analysis. 

Instrumentation 

Waters make (model 2695) LC chromatographic system, 

with UV-Visible detector and a fixed injector equipped 

with 10µL loop was used in the present work. The 

chromatograms were recorded at suitable temperature and 

peaks were quantified by means of Empower software. The 

separation was carried out on a C18 column [Luna  C18 

250 mmx4.6 mm 5µ]. Electronic digital balance of Ohaus 

make was used for weighing the samples. For degassing 

and mixing of the mobile phase ultra-sonic bath sonicator 

was used. 

Chromatographic conditions 

The effective separation of Lamivudinet was achieved on a 

C18 column. The composition of the mobile phase was 0.1 

% ortho phosphoric acid and acetonitrile in the ratio of 

30:70 v/v. The mobile was filtered through a 0.45 µ 

membrane filter and degassed for 15 minutes. The flow rate 

was maintained at 1.0 ml/min. The UV detector was fixed 

at 227 nm. 

Method development Standard Stock Solution 

The required amount of Lamivudine was weighed and 

dissolved in mobile to have final concentration of 100 

https://en.wikipedia.org/wiki/Hepatitis_B
https://en.wikipedia.org/wiki/Zidovudine
https://en.wikipedia.org/wiki/Abacavir
https://en.wikipedia.org/wiki/Post-exposure_prevention
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µg/ml of Lamivudine. This solution is used for recording 

chromatogram.    Further dilutions were made by taking 

5mL, 10mL, 20mL etc., from the stock and were diluted to 

50 mL in a standard flask with the diluent to obtain 

different concentrations.  

Preparation of Sample solutions 

20 tablets of Lamivudine (each containing 100 mg) were 

taken into a mortar and crushed to fine powder. Stock 

solutions of Lamivudine tablet (μg/ml) were prepared by 

dissolving weight equivalent to 5 mg of Lamivudine in 

sufficient volume of mobile phase. The solution was 

filtered  using 0.45-micron syringe filter and sonicated for 5 

min and dilute to 50ml with mobile phase. further dilutions 

are prepared in 5 replicates of 100 μg/ml of Lamivudine. 

Method validation 

The RP-HPLC method developed for the determination of 

Lamivudine was validated as per the ICH guidelines. 

System suitability and System Precision 

In order to show that the performance of the system met the 

standards required by the method, the system suitability for 

chromatographic separation was checked on each day to 

evaluate the components of the analytical system. The 

parameters of system suitability for the developed method 

include number of theoretical plates (efficiency), tailing 

factor. The equilibration of HPLC system was attained 

using the initial mobile phase composition, followed by 5 

injections of the standard solution of 100% concentration 

containing 100 µg/mL Lamivudine. To evaluate the system 

suitability on each day of method validation these 5 

consecutive injections were used. The results were given in 

the Table 1.  

III. SPECIFICITY 

Blank interference  

The specificity studies of the proposed method include 

application of blank, placebo solution, sample solution 

(control sample), standard solution. To establish the 

interference of blank a study was conducted. In the above 

defined chromatographic conditions, diluent was injected 

into the chromatograph and the blank chromatogram was 

recorded. No peaks were observed at the retention time of 

Lamivudine peak in the chromatogram of Blank solution 

(Fig. no.-2). This indicates that the diluent solution used in 

sample preparation do not interfere in estimation of 

Lamivudine in Epivir tablets. The typical representative 

chromatogram of sample and standard were recorded 

similarly and were shown in figure -3 & 4.  

Forced Degradation 

Deliberate degradation of the tablet sample by exposure to 

stress conditions were included in the specificity studies.  

Forced Degradation study was carried out by treating the 

sample under the acidic, alkaline, thermal, peroxide and 

photo conditions. Ten tablets of Lamivudine were weighed 

and powdered uniformly in a mortar. Equivalent to 15.5 mg 

of powdered portion was accurately weighed and 

transferred into 50 mL volumetric flask. For complete 

solubility of the drug, the contents of the flask were 

sonicated for about 15 min and the volume was made up to 

50 mL with mobile phase. Then the mixture was filtered 

through a 0.45µ membrane filter. The degradation study 

results were given in table – 2. 

Linearity and range 

The linearity of Lamivudine was observed in the 

concentration range of 10.0 – 150.0 μg/ml and resulted in a 

standard curve. To evaluate the linearity of the curve a 

statistical method known as linear regression analysis was 

used. The linearity of the proposed method was accessed 

from the slope, intercept and correlation coefficient [r
2
] of 

standard curve and the standard curve was represented in 

Figure-11. The results pertaining to these were given in the 

Table- 3. From the data obtained, the method was found to 

be linear within the proposed range. The linearity 

chromatograms were given in figure- 5-10 

Accuracy 

Accuracy is defined as the closeness of results obtained by 

that method to the true value for the sample. In terms of 

percentage recovery accuracy is expressed. The percentage 

Recovery is determined by the standard addition method. 

Recovery studies were carried out at 50%, 100% and 150% 

spiked levels in the present investigation. The percentage 

Recovery results were given in Table – 5.  

Precision 

The precision of the method is defined as the closeness of 

replicate results obtained from analysis of the same 

homogeneous sample. The precision of the method and 

intermediate precision were assessed by six replicate 

injections of 100% test concentration. Standard deviation 

and %RSD were used to express the precision. The results 

of precision were given in Table 6 and 7.  

Robustness 

Robustness is defined as the ability of the developed 

method to remain unaffected by the small deliberate 

changes in the parameters. To assess the robustness of the 

method the parameters such as percent organic content, pH 

of the mobile phase, buffer concentration, temperature, 

injection volume and flow rate are varied. A variation of ± 

0.1 mL/min in the flow rate, change in organic content of 

mobile phase were adopted to study Robustness in the 

present study. The results of robustness were given in Table 

-8. 

IV. RESULTS AND DISCUSSION 

Luna C18, 250 X 4.6, 5µm was used in this new reversed 

phase HPLC method for the determination of Lamivudine 

tablets in combined dosage form with a flow rate of 
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1.0ml/min at a wavelength 227 nm and column temperature 

was maintained 22-25 °C. 0.1 % Ortho phosphoric acid and 

Acetonitrile in the ratio of 30:70 v/v was used as mobile in 

the present study. The analysis was  run  for 8 minutes and 

the retention time of Lamivudine was 3.7 minutes. In the 

determination of lamivudine this developed method was 

specific and the same was known from the blank, placebo 

and forced degradation studies, as no other peak was found 

at the retention time of Lamivudine, during these studies. 

The developed method for the determination of 

Lamivudine in pharmaceutical dosage forms was validated 

as per ICH guidelines. The new HPLC method assured 

satisfactory precision and accuracy and also useful 

determining lower concentration of drug in its solid 

combined dosage form. The linearity range for Lamivudine 

is 10.0-150.0 µg/ml the co-relation co-efficient was found 

to be 0.9996. 0.2456  and 0.158 were the percentage RSDs  

obtained for intermediate precision and method precision of 

Lamivudine. In each condition the system suitability was 

evaluated and compared the results with method precision 

results and the method is robust for change in flow rate and 

mobile phase composition. At the retention time of 

Lamivudine no peak was observed and the developed 

method was found to be specific. The sample solution was 

injected and the amount of Lamivudine present in the 

formulation was calculated from the calibration curve. The 

amount of Lamivudine found in the commercial sample as 

per the developed method and the assay of Lamivudine was 

found to be 100.4%. 

Table No 1: Results for System Suitability of  Lamivudine 

Injection Retention 

time (min)  

Peak 

area  

Theoretical 

plates (TP)  

Tailing 

factor   

(TF)  1 3.715 2683214 5826 1.14 

2 3.720 

7 

2648521 5811 1.41 

3 3.710 2698456 5814 1.52 

4 3.718 2654789 5824 1.35 

5 3.715 2698312 5838 1.46 

6 3.717 2654789 5836 1.52 

Mean 3.719 2687963 -- -- 

SD 0.142 5816.22 -- -- 

%RSD 
0.44 

0.5852 -- -- 

 Table No 2: Degradation Studies Data 

S. 

N

o 

Degradatio

n 

Parameters 

Tim

e 
Peak Area 

%Reco

very 

%Degradatio

n 

1 Acid 
15 

min 
2126543 75.65 26.52 

2 Alkali 
15 

min 
2147853 77.36 28.44 

3 Peroxide 
15 

min 
2178531 72.46 25.36 

4 Reduction 
15 

min 
2156321 76.44 29.32 

5 Thermal 
15 

min 
2178563 77.52 26.37 

6 Photolytic 
15 

min 
2185631 76.14 24.63 

7 Hydrolysis 
15 

min 
2145631 77.36 23.24 

Table No 3: Linearity of Detector Response for Lamivudine 

S.No. 
Conc.(µg/ml) of         

Lamivudine 

Area 

Acceptance criteria Lamivudine 

1 10 µg/ml 261453 

Squared co relation 

coefficient should 

be not less 

than0.999. 

2 25 µg/ml 661308 

3 50 µg/ml 1322616 

4 100 µg/ml 2645232 

5 125 µg/ml 3306540 

6 150 µg/ml 3967848 

Table No 4: Results of linearity response graphs of 

Lamivudine 

S.No Linearity Parameters Lamivudine 

1. Linearity range 10-150 µg/ml 

2. Correlation coefficient 0.999 

3. Y intercept 26576x - 17143 

Table No 5: - Accuracy data of Lamivudine 

Rec

over

y 

level 

Accuracy   Lamivudine  

%R

SD 
Amo

unt 

taken

(µg/

ml) 

Area %As

say 

Avera

ge 

area 

Amo

unt 

recov

ered     

( µg 

/ml) 

%Recov

ery 

50% 

50.0 135256

3 

100.

2 13456

88 

100.5

2 

 

100.5 

 

0.52 

 

 

 

 

 

50.0 132546

3 

100.

4 50.0 135263

2 

100.

5 100

% 

100.

0 

264582

3 

100.

4 26658

74 

100.8

7 

 

100.8 

 

0.48 

 

 
100.

0 

265247

8 

100.

3 100.

0 

267893

2 

100.

2 150

% 

150.

0 

392322

9 

100.

8 39252

14 

100.8

6 

 

100.8 

 

0.52 

 

 
150.

0 

392585

6 

100.

4 150.

0 

392845

6 

100.

2 
Table No 6: - Method precision data for Lamivudine (100 mg) 

Lamivudine 

S.No. Rt Area 

1 3.712 2662583 

2 3.725 2621103 

3 3.758 2634253 

4 3.723 2632541 

5 3.711 2642354 

6 3.742 2653241 

Avg 3.785 2654231 

St dev 0.1421 1025.28 

%RSD 0.11 
0.2456 
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Table No 7: Intermediate precision data of Lamivudine 

S. No Analyst-1 

Peak area % assay 

1. 2648563 100.6 

2 2652486 100.5 

3 2628546 100.8 

4 2658453 100.4 

5 2685432 100.5 

6 2687453 100.3 

mean 2685746 100.2 

SD 1524.25 1.126 

%RSD 0.158 0.18 

 

Table No 8: Flow rate and Organic phase variations 

Parameters Lamivudine 

Flow rate Retention Time Tailing factor %RSD 

0.8ml/min 3.841 1.04 1.11 

1.0ml/min 3.715 1.01 1.14 

1.2ml/min 3.025 1.11 0.22 

Organic phase    

55:45 3.925 1.16 1.08 

60:40 3.705 1.18 0.48 

65:35 3.041 1.11 0.56 

Fig 2: - Chromatogram of Lamivudine Blank 

 
Fig 3: Typical chromatogram of sample 

 

Fig 4: Standard Chromatogram of Lamivudine 

 
Fig 5: Linearity chromatogram of Lamivudine (10μg/mL) 

 
Fig 6: Linearity chromatogram of Lamivudine (25μg/mL) 

 
Fig 7: Linearity chromatogram of Lamivudine (50μg/mL) 

 
Fig 8:Linearity chromatogram of Lamivudine (100 μg/mL) 

 
Fig 9: Linearity chromatogram of Lamivudine (125 μg/mL) 
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Fig 10: Linearity chromatogram of Lamivudine (150μg/mL) 

 

Fig 11: calibration curve for Lamivudine at 227 nm 
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