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ABSTRACT 

The aim of this work was to develop and validate a simple estimation method for Lamivudine in 

Active pharmaceutical dosage form using UV spectroscopic method. The method was developed 

using distilled water as a solvent and absorbance was measured at 270 nm. Beers law was obeyed 

the concentration range of 5 – 25 μg/ ml. Calibration curve shows a linear relationship between 

the absorbance and concentration. The line equation y =0.375x+0.004 with correlation coefficient 

(r) of 0.9998 was obtained. The method was validated as per ICH guidelines. The method was 

validated statistically and by recovery studies. The percentage recovery was found to be in the 

range between 98.09 and 101.46%. The %RSD value was found to be less than 1. A simple, 

accurate and cost-efficient spectroscopic method has been developed for the estimation of 

Lamivudine in active pharmaceutical dosage form. 
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1. INTRODUCTION: 

Pharmaceutical analysis plays a vital role in 

the Quality Assurance and Quality control of 

bulk drugs. Analytical chemistry involves 

separating determining the relative amounts 
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of components in a sample matrix. 

Pharmaceutical analysis is a specialized 

branch of analytical chemistry. 

Pharmaceutical analysis derives its principles 

from various branches of sciences like 

physics, microbiology, nuclear science, and 

electronics etc. Qualitative analysis reveals 

the chemical identity of the sample. 

Quantitative analysis establishes the relative 

amount of one or more of these species or 

analyses in numerical terms [1-3]. Qualitative 

analysis is required before a quantitative 

analysis can be undertaken. A separation step 

is usually a necessary part of both a qualitative 

and quantitative analysis. The results of 

typical quantitative analysis can be computed 

from two measurements. One is the mass or 

volume of sample to be analyzed and second 

is the measurement of some quantity that is 

proportional to the amount of analyze in that 

sample and normally completes the analysis 

[3]. 

 

 
Figure 1: Structure of lamivudine 

 

Lamivudine is (2R, 5S)-4-amino-

1[2(hydroxyl methyl)-1, 3-oxathiolan-5yl]-

2(1H)-pyrimidinone were shown in (Figure 

1). Lamivudine is an analogue of cytidine. It 

can inhibit both types (1 and 2) of HIV reverse 

transcriptase and also the reverse transcriptase 

of hepatitis B virus. It is used as an Anti 

retroviral agent and Nucleoside reverse 

transcriptase inhibitor. Lamivudine is used for 

the prophylaxis and chronic treatment of HIV 

in adults and children of 3 months to 12 years. 

Lamivudine is rapidly absorbed after oral 

doses and peak plasma concentration occur 

about in 1 hour. Lamivudine crosses the blood 
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brain barrier with the ratio of cerebrospinal 

fluid to serum concentration of about 0.12. It 

crosses the placenta and is distributed into the 

breast milk. It is metabolized intracellular to 

the active antiviral triphosphate. Hepatic 

metabolism is low eliminated through renal 

excretion. Extensive literature survey 

revealed that only UV spectroscopy and RP-

HPLC methods were reported for the 

estimation of Lamivudine in combination 

with other drug but there is no method was 

reported for the estimation of Lamivudine 

alone in bulk and in formulation by UV 

Spectrophotometry. A few HPLC and HPTLC 

methods were also developed for the 

determination of Lamivudine. So, an attempt 

was made to develop simple, cost effective 

and accurate UV spectrophotometric method 

for the estimation of Lamivudine in bulk and 

in active pharmaceutical dosage forms [7-9] 

MATERIALS AND METHODS 

Lamivudine raw material was procured from 

yarrow pharma limited. Hyderabad, India 

with 98% purity. Tablet formulation 

LAMIVIR HBV (Cipla Ltd. Sikkim, India) 

containing Lamivudine IP 100 mg was 

purchased from local market. All reagents and 

solvents used were analytical grade. Double 

distilled water was obtained from the 

Millipore unit. UV spectrophotometric 

method was performed on PERKIN ELMER 

Double Beam UV-Visible Spectrophotometer 

with pair of 10 mm matched quartz cell. 

Selection of solvent 

Different solvents such as distilled water, 

methanol, ethanol, toluene, acetic acid, 

isopropyl alcohol, N-butanol carbon 

tetrachloride, benzene, hexane, ethyl alcohol, 

acetonitrile, chloroform, diethyl ether and 

acetone were tried for the estimation of 

Lamivudine in tablet dosage form [10]. 

Because of easy availability and cost 

effectiveness distilled water was selected as 

the solvent for the analysis of Lamivudine. 

Preparation of standard stock solution 

100 mg of Lamivudine raw material was 

accurately weighed and transferred into the 

100 ml volumetric flask. Dissolved in 

minimum quantity of distilled water and made 

up to 100 ml with the same. 10 ml of the stock 

solution was transferred into 100 ml and dilute 

with distilled water. The dilution was 

observed to contain 10 μg/ ml [11, 12]. 

Selection of wavelength for estimation and 

stability studies 

The concentration solution of 10 μg/ ml was 

scanned between the ranges of 200 - 400 nm 

using distilled water as blank. From the UV 

spectra, λmax was found to be 270 nm and 

was selected as analytical wavelength. The 

UV spectrum of Lamivudine was shown in 

Figure 2. 
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Figure 2: spectrum of lamivudine 
 

 

Determination of calibration curve 

A liquots (0.5,1,1.5,2,2.5 μg/ml) of prepared 

standard solution were transferred into series 

of 10 ml volumetric flasks and diluted by 

distilled water to give the concentration range 

of 0.5 -2.5μg/ml. The above solutions were 

scanned over the range of 200 nm to 400 nm 

against reagent blank. The absorbance of each 

solution at 270 nm against distilled ater as 

blank. A calibration curve was prepared by 

plotting absorbance versus concentration. 

Method Validation  

The following parameter was evaluated for 

method validation  

Linearity: 

Fresh aliquots were prepared from standard 

stock solution ranging from 0.5-2.5 μg/ml and 

the absorbance values of each concentration 

was recorded at 270nm for this method using 

Methanol as blank [13]. The drug shows 

linearity between 0.5-2.5μg/ml for this 

method. Results were shown below in Figure 

3. 

Linearity results of Lamivudine 
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Figure 3: Linearity Curve 

 

Precision: 

In intraday study, concentration of replicates 

of drug was calculated on the same day for 

two times. In inter-day study the concentration 

of drug were calculated on two successive 

days which expresses the laboratory variation 

in different days. In both intra and inter day 

precision study for the methods %RSD was 

calculated and results are shown below: 

Intra-day precision (Repeatability) data of 

proposed method 

 

 

 

 

 

S. No. CONCENTRATION (μg/ml) ABSORBANCE AT (270nm) 
  morning Evening 

1 20 0.108 0.107 
2 20 0.109 0.108 
3 20 0.107 0.107 
4 20 0.108 0.107 
5 20 0.107 0.106 

6 20 0.106 0.107 
Average  0.107 0.107 
Standard 
deviation 

 0.000816 0.00057 

%RSD  0.769% 0.532% 

y = 0.3758x + 0.0049
R² = 0.9998
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Inter-day precision (Reproducibility) data of proposed method 
S. No. CONCENTRATION(μg/ml) ABSORBANCE AT(270nm) 

  Morning evening 
1 20 0.106 0.107 
2 20 0.108 0.106 
3 20 0.107 0.108 
4 20 0.106 0.108 
5 20 0.108 0.107 
6 20 0.108 0.108 

Average  0.107 0.107 
Standard 
deviation 

 0.000912 0.000816 

%RSD  0.852% 0.762% 

 

Robustness: 

           Robustness of the method was 

determined by carrying out the analysis at 

three different wavelengths (±2nm). The 

respective absorbance was noted and the 

result was indicated by % RSD and results 

were shown below Robustness studies data of 

proposed method. 

 

 

 

 

 

 

Ruggedness: 

 Ruggedness of the method was 

determined by carrying out the analysis 

by two different analysts and the 

respective absorbance was noted. The 

result was indicated by % RSD and 

results were shown below: 

Table 5: Ruggedness studies data of proposed method 
 

 

 

 

 

 

 

S. No. Concentration 
(μg/ml) 

Absorbance at (270nm) 

  269nm 270nm 271nm 
1 20 0.107 0.108 0.108 
2 20 0.106 0.109 0.107 
3 20 0.107 0.107 0.108 
4 20 0.106 0.109 0.109 
5 20 0.107 0.108 0.109 
6 20 0.107 0.108 0.107 

Average  0.106 0.108 0.108 
Standard 
Deviation 

 0.000816 0.000707 0.000816 

%RSD  0.769% 0.654% 0.755% 

S. No. CONCENTRATION (μg/ml) ABSORBANCE At 270nm 
  Analyst 1 Analyst 2 

1 30 0.118 0.119 
2 30 0.120 0.118 
3 30 0.119 0.119 
4 30 0.116 0.117 
5 30 0.120 0.118 
6 30 0.119 0.120 

average  0.118 0.118 
Standard Deviation  0.00048 0.00108 

%RSD  0.406% 0.915% 
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Accuracy: 

 Accuracy of the developed method was 

confirmed by performing recovery studies at 

three different concentration ranges 50%, 

100%, 150% each one in triplicate. From the 

recovery studies it was clear that the method 

is very accurate for quantitative estimation of 

tablet as the statistical results were within the 

acceptance range. Results were shown below. 

Accuracy studies data of proposed method 

 

RESULTS  

1. Linearity 

Linearity was observed within 0.5-2.5μg/ml 

and 10mg/ml concentration the acceptable 

limit is, it should be linear in the specified 

range and the correlation coefficient, 0.99. 

The correlation coefficient, R=0.999. Hence 

the relationship between the concentrations 

and the absorbance of lamivudine showed 

linearity. 

2. Determination of active ingredients in 

Tablets 

According to the IP, lamivudine tablets should 

not contain less than 90% and not more than 

100% of the stated amount of lamivudine.  

Hence the average percentage recovery of   98 

% was found to be within the acceptance limit. 

%RSD values did not exceed the acceptance 

limit of 1 %. 

3. Accuracy 

According to IP Lamivudine   contains not 

less than 99.0 %and not more than 101.0   

percent of lamivudine. The results showed 

that drug content was within specified limits 

and the %RSD values did not exceed the 

accepted limit of 1%. Hence   the method can 

be said to be accurate. 

4. Precision 

The %RSD values for repeatability, intraday 

and inter day precision data were well below 

the specified limit of 1% and 2%, respectively. 

Hence, the method was found to be precise in 

the specified range 

5. Robustness 

S. No. SPIKE LEVEL CONCENTRTION 
ADDED (μg/ml) 

CONCENTRATION 
FOUND(μg/ml) 

%RECOVERY MEAN% 
RECOVERY 

1 50% 10 10.9 100.9  
2 50% 10 10.9 100.9 100.9% 
3 50% 10 10.9 100.9  
1 100% 20 20.6 100.6  
2 100% 20 20.5 100.5 100.6% 
3 100% 20 20.6 100.6  
1 150% 30 29.6 98.6  
2 150% 30 29.7 98.7 98.7% 
3 150% 30 29.8 98.8  
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The assay was done under different 

temperature and wave length conditions   . The 

results showed %RSD values to be with in the 

acceptance criteria of 1%. Hence, the method 

was found to be robust in the given conditions. 

CONCLUSION 

The proposed method was simple, sensitive, 

and cost-effective. Method was validated in 

terms of precision, linearity and accuracy. The 

results are reproducible, and can be used 

successfully for the estimation of lamivudine 

in active pharmaceutical formulations. 
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