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Abstract 

The main aspiration of this research work is to assess and validate the stability indicating RP-HPLC for concurrent 
estimation of Lamivudine, tenofovir disoproxil fumarate and efavirenz in bulk and marketed formulation. The 
exploration was carried out by using Hypersil BDS column, (150×4.6mm, particle size 5µ ) and PDA detector at 258nm. 
The mobile phase containing Methanol:0.1% TFA Buffer: acetonitrile (30:40:30v/v) in isocratic mode pumped into a 

column at a flow rate 0.8mL/min. The method was validated according to ICHQ2 (R1) guidelines. The linearity was 

perceived in the range of 10-50 µg/mL for Lamivudine, Tenofovir disoproxil fumarate and 20-100 µg/mL for Efavirenz 
respectively. The method was accurate with% recovery of 100.41%, 99.69% and 99.75% for Lamivudine, Tenofovir 
disoproxil fumarate and Efavirenz respectively. The percentage relative standard deviation was NMT 2.0, indicating that 

it was precise and robust. Under stress instances, execution of forced degradation studies such as acidic (0.1N HCl), 

basic (0.1N NaOH), oxidative (3% H2O2), photolytic (60%RH) and thermal (800C). The extent of degradation was 
accomplished within the acceptable limits i.e., 5-20%. The developed method was sophisticated, precise, accurate and 
can be utilized for the estimation of lamivudine, ten of ovirdisoproxil fumarate and efavirenz in bulk and tablet dosage 
form. 
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1. Introduction

1.1. Lamivudine [11,12] 

Figure 1 Structure of Lamivudine 

• IUPAC name: 4-amino-1-[(2R,5S)-2-(hydroxymethyl)-1,3-oxathiolan-5-yl]pyrimidin-2-one

• Molecular Formula: C8H11N3O3S
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1.2. Tenofovir disoproxilfumarate [13-14] 

 

Figure 2 Structure of Tenofovir Disoproxil Fumarate 

• Chemical Name :[(2R)-1-(6-aminopurin-9-yl)propan-2-yl]oxymethyl-(propan-2-
yloxycarbonyloxymethoxy)phosphoryl]oxymethylpropan-2-carbonate;but-2-enedioicacid 

• Molecular Formula :C23H34N5O14P 

1.3. Efavirenz [15-17] 

 

Figure 3 Structure of Efavirenz 

• Chemical Name:(S)-6-chloro-(cyclopropylethynyl)-1,4-dihydro-4 (trifluoromethyl)-2H-3,1-benzoxazin-2-one. 

• Molecular Formula : C14H9ClF3NO2 

2. Material and methods 

2.1. Determination of wavelength by UV-Visible Spectrophotometric method  

2.1.1. Preparation of Standard stock solution (1000µg/ml) 

Weigh accurately 10mg of Lamivudine, 10mg of Tenofovir Disoproxil Fumarate and 10mgof Efavirenz accurately and 
transfer into a three different 10mL clean dry volumetric flask with 7mL of diluents to dissolve and volume made upto 
the mark with diluents (1000µg/mL). 

2.1.2. Selection of wavelength 

The wavelengths of Lamivudine,Tenofovir Disoproxil Fumarate and Efavirenz were determined separately by scanning 
the spectrum from 200 to 400 nm using the UV-Visiblespectrophotometric technique. Scanning was done with 10 
µg/mL solutions. By over laying the individual spectra ,the detection wavelength was found to be 258nm. 

 

Figure 4 Combined spectrum of Lamivudine,Tenofovir Disoproxil Fumarate and Efavirenz 
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2.1.3. Preparation of standard stock solution 

Accurately weigh 10 mg of Lamivudine, then it was transferred into a 10 ml clean, dry volumetric flask, to which 3/4 of 
the volume of HPLC water was added, to dilute the remaining 10ml was made up with HPLC water. 

2.1.4. Preparation of Tenofovir Disoproxil fumarate standard stock solution 

Accurately weigh 10 mg of Tenofovir Disoproxil fumarate, then it was transferred into a 10ml clean, dry volumetric 
flask, to which 3/4 of the volume of methanol was added to dilute the remaining 10ml was made up with methanol. 

2.1.5. Preparation of Efavirenz standard stock solution 

Accurately weigh 10 mg of Efavirenz, then it was transferred into a 10 ml clean, dry volumetric flask, to which 3/4 of 
the volume of methanol was added to dilute the remaining10ml was made up with methanol. 

2.2. System suitability 

From the stock solutions of lamivudine of 0.3ml, TDF of 0.3ml and Efavirenz 0.6mL were pipette out and transferred 
into a clean, dry10mL volumetric flask, and the remaining volume was filled up with diluent. Six injections of 10 µL of 
this solution were used to measure the parameters of retention duration, resolution, plate count,and tailingfactor. 

2.3. Specificity 

2.3.1. Standard solution preparation 

From the stock solutions of Lamivudine of 0.3ml, TDF of 0.3ml and Efavirenz of 0.6mL,were pipette out and transferred 
into a clean, dry 10mL volumetric flask, and the remaining volume was filled up with diluent. 

2.3.2. Sample solution preparation 

Weigh accurately 53 mg of tablet powder and transferred into 10ml volumetric flask. Then,7 mL of diluent was added 
and mixed with a cyclone mixer. The volume was then made upto the specified level using the diluent and filtered 
through a 0.45 Millipore Nylon filter.Pipette 0.3 mL of solution into a volumetric flask that holds 10 mL, then add diluent 
to fillthe flask to the required level. 

2.4. Accuracy 

Preparation of 50% Solution: Weigh accurately 26.5mg of tablet powder and transferred into10ml volumetric flask. 
Then,7mL of diluents was added and mixed with a cyclone mixer. The volume was then made upto the specified level 
using the diluents and filtered through a 0.45 Millipore Nylon filter. Pipette 0.3 mL of solution into a volumetric flask 
that holds 10mL,then add diluents to fill the flask to the required level. 

Preparation of 100% Solution: Weigh accurately 53 mg of tablet powder and transferred into 10ml volumetric flask. 
Then,7mLof diluents was added and mixed with a cyclone mixer. The volume was then made upto the specified level 
using the diluents and filtered through a 0.45 Millipore Nylon filter. Pipette 0.3mL of solution from into a volumetric 
flask that holds 10mL. 

Preparation of 150% Solution: Weigh accurately 79.5 mg of tablet powder and transferred into10ml volumetric flask. 
Then, 7mL of diluents was added and mixed with a cyclone mixer. The volume was then made upto the specified level 
using the diluents and filtered through a 0.45 Millipore Nylonfilter. Pipette 0.3mLof solution from into a volumetric flask 
that holds 10mL. 
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3. Results and discussion 

 

Figure 5 Combined Spectrum of LAMI, TDF,EFV 

 

 

Figure 6 Chromatogram of sample 

3.1. System suitability 

 

Figure 7 System Suitability Chromatogram  

3.2. Specificity 

 

Figure 8 Standard Chromatogram 
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Figure 9 Sample Chromatogram 

3.3. Linearity 

 

Figure 10 Lamivudine Linearity 

3.4. Accuracy 

Table 1 Accuracy data  

%Level LAMI 

Std peak area Sample Peak area % Recovery Average recovery Mean %recovery 

50% 977790 491232 100.29 100.43%  

 

 

 

 

 

100.41% 

977790 492423 100.19 

977790 493025 100.81 

100% 977790 985367 100.43 100.36% 

977790 986367 100.39 

977790 985654 100.26 

150% 977790 1469754 100.07 100.44% 

977790 1479891 100.85 

977790 1475651 100.42 

 

% 

Level 

TDF 

Std peak area Sample Peak area % 

Recovery 

Average recovery Mean %recovery 

50% 507290 256589 100.57 100.58%  

 

 

 

 

99.69% 

507290 258954 101.15 

507290 254859 100.04 

100% 507290 507148 99.23  

99.23% 507290 508452 99.34 

507290 507589 99.12 
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150% 

507290 758956 99.20  

99.25% 507290 759189 99.32 

507290 759589 99.24 

3.5. Precision 

 

Figure 11 System precision Chromatogram 

 

 

Figure 12 Method precision Chromatogram 

3.6. LOD and LOQ 

 

Figure 13 LOD Chromatogram 
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Figure 14 LOQ Chromatogram  

3.7. Change in flow rate 

 

Figure 15 Chromatogram of change in flow rate-0.6ml/min  

3.8. Change in wavelength 

 

Figure 16 Chromatogram of change in wavelength-253nm 

% Assay: The formulation (VANADAY®) contains 300mg of LAMI, 300 mg of TDF and 600mg of EFV. The sample solution 
was prepared in the same manner as the standard solution,and10mLof it was injected into chromatographic apparatus. 

3.9. Forced degradation stuides:  

Table 2 Data of Degradation Studies of LAMI, TDF, EFV in Tablet Formulation by RP-HPLC analysis 

S. 
No 

Degradation   
study 

Degradation 
conditions 

Peak area %Assay 

LAM TDF EFV LAM TDF EFV 

01 Tablet assay None 975367 506788 1228852 99.45% 99.20% 99.17% 

02 Acid degradation 0.1N HCL 918967 475773 1148852 93.70% 93.13% 92.72% 
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03 Base degradation 0.1N NaOH 938967 485773 1188852 95.74% 95.09% 95.94% 

04 Oxidative 
degradation 

3%H2O2 916093 465773 1158852 94.43% 93.13% 95.94% 

05 Thermal 
degradation 

80 °C 917093 462873 1157852 93.51% 90.61% 93.44% 

 

06 

Photolytic 

degradation 

60% RH 926093 475773 1168852 94.43% 93.13% 94.33% 

4. Conclusion`  

A simple, rapid and specific RP-HPLC method was developed and validated for the concurrent estimation of lamivudine, 
tenofovir disoproxil fumarate and efavirenz inbulk and marketed formulation. The exploration was carried out by using 
Hypersil BDScolumn, (150×4.6mm, particle size 5µ) with PDA detector at 258nm. The mobile phase containing 

Methanol:0.1% TFA buffer: acetonitrile (30:40:30v/v/v) was pumped into a column at a flow rate 0.8ml/min. The 

method was validated according to ICH Q2(R1) guidelines. According toa review of theliterature, no stability-indicating 
RP-HPLC procedures for concurrent estimation had been done for Lamivudine, tenofovir di soproxil fumarate with 
efavirenz.The current work exemplifies the creation and stability testing of a straight forward, precise, and accurate on 
current estimation method. 
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