
         
            
               
                  Journal Information

                  
                     Publisher: Pharmascope Publication
                     

                     Title: International Journal of Research in Pharmaceutical Sciences
                     

                     ISSN (print): 

                  

               

               
                  Article Information

                  
                     Copyright statement: This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial- ShareAlike 4.0
                        License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited
                        and the new creations are licensed under the identical terms.
                     

                     Copyright: 2020
                     

                     Volume: 2020, 11
                     

                     Issue: 4
                     

                     Page: 5179
                     

                     DOI: https://doi.org/10.26452/ijrps.v11i4.3123
                     

                  

               

            

         

         

         
            Simultaneous stability indicating HPLC method development and validation for the estimation of selected antiviral agents in
                  bulk and Pharmaceutical Formulation 
            

         

         
                     
                           Anil Vikas Yamana[1]

                     Email: anil_yamanas@yahoo.com

                     
                           Chandra Sekhar Kothapalli Bonnoth[2]


         
            
                  
               Department of Chemistry, JNTU Anantapur, Ananthapuramu, Andhra Pradesh, India
               9986748848
               
            

            
                  
               Department of Chemistry, Krishna University, Machilipatnam, Andhra Pradesh, India
               
            

         

         Corresponding Author: Anil Vikas Yamana
         

         
            Abstract

            
               
Present research work aimed to develop a High-Performance Liquid Chromatography method for the estimation of selected antiviral
                  agents like abacavir, dolutegravir and lamivudine in bulk and its formulation. Ascentis C18 150 x 4.6 mm, 3.7m column was
                  used. Photodiode array detector was used to detect the analytes. Mobile phase containing Water: Methanol (60:40) was pumped
                  at a flow rate of 0.8 ml/min was selected. The retention time of abacavir, dolutegravir and lamivudine were 2.112 min, 2.545
                  min and 3.254 min. The linearity was obtained from 75-450µg/ml for abacavir, 6.25-37.5µg/ml for dolutegravir and 37.5-225
                  µg/ml for lamivudine. Precision studies were carried, and the % RSD was found to be less than 2% for three drugs. The percentage
                  of drug recovery was good with the developed method. The developed method was statistically validated according to the International
                  Council on Harmonization guidelines. All the validation parameters were performed, and the results were present within the
                  acceptance limit. The stability-indicating studies were conducted under various stress conditions. Degradants did not interfere
                  with the retention time of the analyte and were present within acceptance criteria. The current method was economical and
                  rapid when compared to past reported works.  
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               Introduction

            Abacavir (ABC) belongs to the NRTI category drug used to treat HIV and AIDS  (Nachega et al., 2014). Dolutegravir is an HIV-1 intergrase inhibitor with excellent tolerability and minimal toxicity  (Shah, Schafer, & DeSimone, 2014). Lamivudine is a reverse transcriptase inhibitor used to treat HIV-1 and hepatitis B  (Palella et al., 2006). The chemical structures of abacavir, dolutegravir and lamivudine are shown in Figure  1. 
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                  System suitability parameters 

               

               
                     
                        
                           	
                              
                           
                           S.No

                           
                        
                        	
                              
                           
                           Abacavir

                           
                        
                        	
                              
                           
                           Dolutegravir

                           
                        
                        	
                              
                           
                           Lamivudine

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                           

                           
                        
                        	
                              
                           
                            

                           
                           RT

                           
                           (min)

                           
                        
                        	
                              
                           
                            

                           
                           USP Plate Count

                           
                        
                        	
                              
                           
                            

                           
                           RT(min)

                           
                        
                        	
                              
                           
                            

                           
                           USP Plate Count

                           
                        
                        	
                              
                           
                            

                           
                           RT(min)

                           
                        
                        	
                              
                           
                            

                           
                           USP Plate Count

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           2.108

                           
                        
                        	
                              
                           
                           4788

                           
                        
                        	
                              
                           
                           2.543

                           
                        
                        	
                              
                           
                           5652

                           
                        
                        	
                              
                           
                           3.252

                           
                        
                        	
                              
                           
                           7046

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           2.108

                           
                        
                        	
                              
                           
                           4872

                           
                        
                        	
                              
                           
                           2.544

                           
                        
                        	
                              
                           
                           5746

                           
                        
                        	
                              
                           
                           3.253

                           
                        
                        	
                              
                           
                           7199

                           
                        
                     

                     
                           	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           2.109

                           
                        
                        	
                              
                           
                           4830

                           
                        
                        	
                              
                           
                           2.544

                           
                        
                        	
                              
                           
                           5566

                           
                        
                        	
                              
                           
                           3.254

                           
                        
                        	
                              
                           
                           7072

                           
                        
                     

                     
                           	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           2.109

                           
                        
                        	
                              
                           
                           4591

                           
                        
                        	
                              
                           
                           2.545

                           
                        
                        	
                              
                           
                           5239

                           
                        
                        	
                              
                           
                           3.255

                           
                        
                        	
                              
                           
                           7008

                           
                        
                     

                     
                           	
                              
                           
                           5

                           
                        
                        	
                              
                           
                           2.112

                           
                        
                        	
                              
                           
                           4593

                           
                        
                        	
                              
                           
                           2.546

                           
                        
                        	
                              
                           
                           5864

                           
                        
                        	
                              
                           
                           3.256

                           
                        
                        	
                              
                           
                           7169

                           
                        
                     

                     
                           	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           2.115

                           
                        
                        	
                              
                           
                           4954

                           
                        
                        	
                              
                           
                           2.555

                           
                        
                        	
                              
                           
                           5829

                           
                        
                        	
                              
                           
                           3.269

                           
                        
                        	
                              
                           
                           7416

                           
                        
                     

                  
               

            

            

            
                  
                  Table 2

                  Linearity results  

               

               
                     
                        
                           	
                              
                           
                           Abacavir

                           
                        
                        	
                              
                           
                           Dolutegravir

                           
                        
                        	
                              
                           
                           Lamivudine

                           
                        
                     

                     
                           	
                              
                           
                           Conc  (μg/mL)

                           
                        
                        	
                              
                           
                           Peak area

                           
                        
                        	
                              
                           
                           Conc  (μg/mL

                           
                        
                        	
                              
                           
                           Peak area

                           
                        
                        	
                              
                           
                           Conc  (μg/mL)

                           
                        
                        	
                              
                           
                           Peak area

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           0

                           
                        
                     

                     
                           	
                              
                           
                           75

                           
                        
                        	
                              
                           
                           155991

                           
                        
                        	
                              
                           
                           6.25

                           
                        
                        	
                              
                           
                           23577

                           
                        
                        	
                              
                           
                           37.5

                           
                        
                        	
                              
                           
                           83463

                           
                        
                     

                     
                           	
                              
                           
                           150

                           
                        
                        	
                              
                           
                           325951

                           
                        
                        	
                              
                           
                           12.5

                           
                        
                        	
                              
                           
                           47497

                           
                        
                        	
                              
                           
                           75

                           
                        
                        	
                              
                           
                           166740

                           
                        
                     

                     
                           	
                              
                           
                           225

                           
                        
                        	
                              
                           
                           453629

                           
                        
                        	
                              
                           
                           18.75

                           
                        
                        	
                              
                           
                           70035

                           
                        
                        	
                              
                           
                           112.5

                           
                        
                        	
                              
                           
                           242322

                           
                        
                     

                     
                           	
                              
                           
                           300

                           
                        
                        	
                              
                           
                           606665

                           
                        
                        	
                              
                           
                           25

                           
                        
                        	
                              
                           
                           93835

                           
                        
                        	
                              
                           
                           150

                           
                        
                        	
                              
                           
                           329006

                           
                        
                     

                     
                           	
                              
                           
                           375

                           
                        
                        	
                              
                           
                           755750

                           
                        
                        	
                              
                           
                           31.5

                           
                        
                        	
                              
                           
                           117016

                           
                        
                        	
                              
                           
                           187.5

                           
                        
                        	
                              
                           
                           403852

                           
                        
                     

                     
                           	
                              
                           
                           450

                           
                        
                        	
                              
                           
                           906825

                           
                        
                        	
                              
                           
                           37.75

                           
                        
                        	
                              
                           
                           138717

                           
                        
                        	
                              
                           
                           225

                           
                        
                        	
                              
                           
                           484523

                           
                        
                     

                  
               

            

            

            
                  
                  Table 3

                  Precision results

               

               
                     
                        
                           	
                              
                           
                           S. No

                           
                        
                        	
                              
                           
                           Area of Abacavir

                           
                        
                        	
                              
                           
                           Area of Dolutegravir

                           
                        
                        	
                              
                           
                           Area of Lamivudine

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1.

                           
                        
                        	
                              
                           
                           603850

                           
                        
                        	
                              
                           
                           94032

                           
                        
                        	
                              
                           
                           328508

                           
                        
                     

                     
                           	
                              
                           
                           2.

                           
                        
                        	
                              
                           
                           602100

                           
                        
                        	
                              
                           
                           93365

                           
                        
                        	
                              
                           
                           323386

                           
                        
                     

                     
                           	
                              
                           
                           3.

                           
                        
                        	
                              
                           
                           604742

                           
                        
                        	
                              
                           
                           93895

                           
                        
                        	
                              
                           
                           329582

                           
                        
                     

                     
                           	
                              
                           
                           4.

                           
                        
                        	
                              
                           
                           606818

                           
                        
                        	
                              
                           
                           93901

                           
                        
                        	
                              
                           
                           325628

                           
                        
                     

                     
                           	
                              
                           
                           5.

                           
                        
                        	
                              
                           
                           604302

                           
                        
                        	
                              
                           
                           93576

                           
                        
                        	
                              
                           
                           325093

                           
                        
                     

                     
                           	
                              
                           
                           6.

                           
                        
                        	
                              
                           
                           601780

                           
                        
                        	
                              
                           
                           93595

                           
                        
                        	
                              
                           
                           329743

                           
                        
                     

                     
                           	
                              
                           
                           Mean

                           
                        
                        	
                              
                           
                           603932

                           
                        
                        	
                              
                           
                           93727

                           
                        
                        	
                              
                           
                           326990

                           
                        
                     

                     
                           	
                              
                           
                           S.D

                           
                        
                        	
                              
                           
                           1850.2

                           
                        
                        	
                              
                           
                           254.1

                           
                        
                        	
                              
                           
                           2647.4

                           
                        
                     

                     
                           	
                              
                           
                           %RSD

                           
                        
                        	
                              
                           
                           0.3

                           
                        
                        	
                              
                           
                           0.3

                           
                        
                        	
                              
                           
                           0.8

                           
                        
                     

                  
               

            

            

            
                  
                  Table 4

                  Accuracy data of Abacavir

               

               
                     
                        
                           	
                              
                           
                           %  Level

                           
                        
                        	
                              
                           
                           Amount Spiked

                           
                           (μg/mL)

                           
                        
                        	
                              
                           
                           Amount recovered(μg/mL)

                           
                        
                        	
                              
                           
                           %Recovery

                           
                        
                        	
                              
                           
                           Mean%Recovery

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           50%

                           
                        
                        	
                              
                           
                           150

                           
                        
                        	
                              
                           
                           149.49

                           
                        
                        	
                              
                           
                           99.66

                           
                        
                        	
                              
                           
                           99.55%

                           
                        
                     

                     
                           	
                              
                           
                           150

                           
                        
                        	
                              
                           
                           149.57

                           
                        
                        	
                              
                           
                           99.71

                           
                        
                     

                     
                           	
                              
                           
                           150

                           
                        
                        	
                              
                           
                           149.08

                           
                        
                        	
                              
                           
                           99.39

                           
                        
                     

                     
                           	
                              
                           
                           100%

                           
                        
                        	
                              
                           
                           300

                           
                        
                        	
                              
                           
                           297.63

                           
                        
                        	
                              
                           
                           99.21

                           
                        
                     

                     
                           	
                              
                           
                           300

                           
                        
                        	
                              
                           
                           298.86

                           
                        
                        	
                              
                           
                           99.62

                           
                        
                     

                     
                           	
                              
                           
                           300

                           
                        
                        	
                              
                           
                           299.25

                           
                        
                        	
                              
                           
                           99.75

                           
                        
                     

                     
                           	
                              
                           
                           150%

                           
                        
                        	
                              
                           
                           450

                           
                        
                        	
                              
                           
                           449.61

                           
                        
                        	
                              
                           
                           99.91

                           
                        
                     

                     
                           	
                              
                           
                           450

                           
                        
                        	
                              
                           
                           446.44

                           
                        
                        	
                              
                           
                           99.21

                           
                        
                     

                     
                           	
                              
                           
                           450

                           
                        
                        	
                              
                           
                           447.73

                           
                        
                        	
                              
                           
                           99.49

                           
                        
                     

                  
               

            

            

            
                  
                  Table 5

                  Accuracy results for Dolutegravir

               

               
                     
                        
                           	
                              
                           
                           %  Level

                           
                        
                        	
                              
                           
                           Amount Spiked

                           
                           (μg/mL)

                           
                        
                        	
                              
                           
                           Amount recovered (μg/mL)

                           
                        
                        	
                              
                           
                           % Recovery

                           
                        
                        	
                              
                           
                           Mean %Recovery

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           50%

                           
                        
                        	
                              
                           
                           12.5

                           
                        
                        	
                              
                           
                           12.30

                           
                        
                        	
                              
                           
                           98.40

                           
                        
                        	
                              
                           
                           99.60%

                           
                        
                     

                     
                           	
                              
                           
                           12.5

                           
                        
                        	
                              
                           
                           12.43

                           
                        
                        	
                              
                           
                           99.47

                           
                        
                     

                     
                           	
                              
                           
                           12.5

                           
                        
                        	
                              
                           
                           12.45

                           
                        
                        	
                              
                           
                           99.56

                           
                        
                     

                     
                           	
                              
                           
                           100%

                           
                        
                        	
                              
                           
                           25

                           
                        
                        	
                              
                           
                           25.05

                           
                        
                        	
                              
                           
                           100.21

                           
                        
                     

                     
                           	
                              
                           
                           25

                           
                        
                        	
                              
                           
                           24.99

                           
                        
                        	
                              
                           
                           99.96

                           
                        
                     

                     
                           	
                              
                           
                           25

                           
                        
                        	
                              
                           
                           24.78

                           
                        
                        	
                              
                           
                           99.14

                           
                        
                     

                     
                           	
                              
                           
                           150%

                           
                        
                        	
                              
                           
                           25

                           
                        
                        	
                              
                           
                           37.88

                           
                        
                        	
                              
                           
                           100.34

                           
                        
                     

                     
                           	
                              
                           
                           25

                           
                        
                        	
                              
                           
                           37.65

                           
                        
                        	
                              
                           
                           99.75

                           
                        
                     

                     
                           	
                              
                           
                           25

                           
                        
                        	
                              
                           
                           37.59

                           
                        
                        	
                              
                           
                           99.59

                           
                        
                     

                  
               

            

            

            
                  
                  Table 6

                  Accuracy Lamivudine

               

               
                     
                        
                           	
                              
                           
                           %  Level

                           
                        
                        	
                              
                           
                           Amount Spiked

                           
                           (μg/mL)

                           
                        
                        	
                              
                           
                           Amount recovered (μg/mL)

                           
                        
                        	
                              
                           
                           % Recovery

                           
                        
                        	
                              
                           
                           Mean %Recovery

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           50%

                           
                        
                        	
                              
                           
                           75

                           
                        
                        	
                              
                           
                           74.52

                           
                        
                        	
                              
                           
                           99.35

                           
                        
                        	
                              
                           
                           99.81%

                           
                        
                     

                     
                           	
                              
                           
                           75

                           
                        
                        	
                              
                           
                           74.26

                           
                        
                        	
                              
                           
                           99.01

                           
                        
                     

                     
                           	
                              
                           
                           75

                           
                        
                        	
                              
                           
                           75.87

                           
                        
                        	
                              
                           
                           101.16

                           
                        
                     

                     
                           	
                              
                           
                           100%

                           
                        
                        	
                              
                           
                           150

                           
                        
                        	
                              
                           
                           151.19

                           
                        
                        	
                              
                           
                           100.79

                           
                        
                     

                     
                           	
                              
                           
                           150

                           
                        
                        	
                              
                           
                           149.25

                           
                        
                        	
                              
                           
                           99.50

                           
                        
                     

                     
                           	
                              
                           
                           150

                           
                        
                        	
                              
                           
                           149.73

                           
                        
                        	
                              
                           
                           99.82

                           
                        
                     

                     
                           	
                              
                           
                           150%

                           
                        
                        	
                              
                           
                           225

                           
                        
                        	
                              
                           
                           224.03

                           
                        
                        	
                              
                           
                           99.57

                           
                        
                     

                     
                           	
                              
                           
                           225

                           
                        
                        	
                              
                           
                           224.22

                           
                        
                        	
                              
                           
                           99.65

                           
                        
                     

                     
                           	
                              
                           
                           225

                           
                        
                        	
                              
                           
                           223.74

                           
                        
                        	
                              
                           
                           99.44

                           
                        
                     

                  
               

            

            

            
                  
                  Table 7

                  Sensitivity data

               

               
                     
                        
                           	
                              
                           
                           Molecule

                           
                        
                        	
                              
                           
                           LOD

                           
                        
                        	
                              
                           
                           LOQ

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           Abacavir

                           
                        
                        	
                              
                           
                           2.41

                           
                        
                        	
                              
                           
                           7.30

                           
                        
                     

                     
                           	
                              
                           
                           Dolutegravir

                           
                        
                        	
                              
                           
                           0.25

                           
                        
                        	
                              
                           
                           0.75

                           
                        
                     

                     
                           	
                              
                           
                           Lamivudine

                           
                        
                        	
                              
                           
                           0.93

                           
                        
                        	
                              
                           
                           1.19

                           
                        
                     

                  
               

            

            

            
                  
                  Table 8

                  Robustness Results

               

               
                     
                        
                           	
                              
                           
                           S.no

                           
                        
                        	
                              
                           
                           Condition

                           
                        
                        	
                              
                           
                           %RSD of Abacavir

                           
                        
                        	
                              
                           
                           %RSD of Dolutegravir

                           
                        
                        	
                              
                           
                           %RSD of Lamivudine

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           Flow rate (-) 0.7ml/min

                           
                        
                        	
                              
                           
                           0.6

                           
                        
                        	
                              
                           
                           0.3

                           
                        
                        	
                              
                           
                           1.0

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           Flow rate (+) 0.9ml/min

                           
                        
                        	
                              
                           
                           0.5

                           
                        
                        	
                              
                           
                           0.3

                           
                        
                        	
                              
                           
                           1.0

                           
                        
                     

                     
                           	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           Mobile phase (-) 65B:35M

                           
                        
                        	
                              
                           
                           1.1

                           
                        
                        	
                              
                           
                           0.6

                           
                        
                        	
                              
                           
                           1.1

                           
                        
                     

                     
                           	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           Mobile phase (+) 55B:45M

                           
                        
                        	
                              
                           
                           0.9

                           
                        
                        	
                              
                           
                           0.8

                           
                        
                        	
                              
                           
                           0.9

                           
                        
                     

                     
                           	
                              
                           
                           5

                           
                        
                        	
                              
                           
                           Temperature (-) 25°C

                           
                        
                        	
                              
                           
                           0.7

                           
                        
                        	
                              
                           
                           0.8

                           
                        
                        	
                              
                           
                           0.9

                           
                        
                     

                     
                           	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           Temperature (+) 35°C

                           
                        
                        	
                              
                           
                           0.9

                           
                        
                        	
                              
                           
                           0.7

                           
                        
                        	
                              
                           
                           0.7

                           
                        
                     

                  
               

            

            

            
                  
                  Table 9

                  Degradation data

               

               
                     
                        
                           	
                              
                           
                           S.No

                           
                        
                        	
                              
                           
                           Degradation Condition

                           
                        
                        	
                              
                           
                           Abacavir

                           
                        
                        	
                              
                           
                           Dolutegravir

                           
                            

                           
                        
                        	
                              
                           
                           Lamivudine

                           
                        
                     

                     
                           	
                              
                           
                           % Drug Degraded

                           
                        
                        	
                              
                           
                           % Drug Degraded

                           
                        
                        	
                              
                           
                           % Drug Degraded

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           Acid

                           
                        
                        	
                              
                           
                           8.76

                           
                        
                        	
                              
                           
                           8.95

                           
                        
                        	
                              
                           
                           7.46

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           Alkali

                           
                        
                        	
                              
                           
                           5.52

                           
                        
                        	
                              
                           
                           6.85

                           
                        
                        	
                              
                           
                           6.40

                           
                        
                     

                     
                           	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           Oxidation

                           
                        
                        	
                              
                           
                           6.75

                           
                        
                        	
                              
                           
                           9.30

                           
                        
                        	
                              
                           
                           7.64

                           
                        
                     

                     
                           	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           Thermal
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                  Figure 1

                  Chemical structures of abacavir, dolutegravir and lamivudine
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                  Figure 2

                  Optimized Chromatogram
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                  Figure 3

                  Chromatogram for system suitability
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                  Figure 4

                  Calibration curve of Abacavir
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                  Figure 5

                  Calibration curve of Dolutegravir
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                  Figure 6

                  Calibration curve of Lamivudine

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/454fa526-cddd-41b1-9142-b6f9df34d5cf/image/51099927-c811-48ba-b768-7f9ff3e683e6-upicture6.png]

            

            Extensive survey literature reveals Uv spectrophotometric method  (Deepali & Elvis, 2010) RP-HPLC method  (Monica, 2015; Prava, 2017), Bioanalytical method  (Ferrer, Modamio, Lastra, & Mariño, 2004), UPLC  (Dubey & Duggirala, 2018; Sarat, Krishna, & Rambabu, 2012) were reported for estimation of antiretroviral drugs. One RP-HPLC method was reported for abacavir, lamivudine and zidovidine
               (Raja & Rao, 2011). Two RP-HPLC methods were reported for Lamivudine, Abacavir and Dolutegravir  (Pal, Rao, & Ravikumar, 2016; Priya & Sankar, 2016). One RP-HPLC method was reported for abacavir  (Lavanya & Mansura, 2014). Two RP-HPLC methods were reported for Lamivudine and Abacavir  (Ahmad, Patil, Usman, Imran, & Akhtar, 2018; Sudha, Ravikumar, & Hemalatha, 2010). So the present attempt was made to develop a stability-indicating HPLC method for the quantification of selected drugs.
               
            

         

         
               Materials and Methods

            Materials and Instrument 
            

            Abacavir, lamivudine and Dolutegravir pure drugs were received as a gift sample from s s pharma labs. 

            Triumeq formulation (abacavir 600mg/lamivudine 50mg/dolutegravir 300mg) was purchased from local market. 

            Other solvents used were of analytical grade and procured from Rankem. 

            Waters HPLC 2695 System enabled with Empower 2 Software was used.

            
               Methods
               
            

            Diluent: Methanol: Water (50:50 ratio).

            
               Preparation of standard stock solutions
               
            

            75mg & 6.25mg & 37.5mg of abacavir, dolutegravir and lamivudine were weighed and transferred  into a 25ml volumetric flask,
               and 25ml of diluent was added and sonicated for 30 minutes. 
            

            From the above stock solution, 300µg/ml of abacavir, 25µg/ml Dolutegravir, and 150 µg/ml of lamivudine were prepared. 

            
               Preparation of sample solutions
               
            

            The average weight of 20 tablets was taken into a 100ml volumetric flask, 100ml of diluents was added (6000µg/ml of abacavir
               and 2500µg/ml dolutegravir, 3000 µg/ml of lamivudine. 
            

            0.5ml and the above solution was added with 10 ml diluent. (300µg/ml of abacavir and 25µg/ml Dolutegravir, 150 µg/ml of lamivudine.

            
               Method development
               
            

            
               Optimized chromatographic conditions
               
            

            The following are the optimized chromatographic conditions selected. The optimized chromatogram, as shown in Figure  2.  
            

            Mobile phase              :  Water:Methanol(60:40 v/v)

            Flow rate                     :   0.8 ml/min 

            Column                        :  Ascentis C18 (4.6 x 150mm, 3.7µm)

            Detector wavelength  :   257nm 

         

         
               Results and Discussion

            
               System suitability
               
            

            It was evaluated by injecting solutions of 300ppm of abacavir and 25ppm Dolutegravir, 150ppm of lamivudine six  times. The
               results are shown in Table  1.System suitability chromatogram was represented in Figure  3.
            

            
               Specificity
               
            

            No peaks of blank and placebo samples interfered at retention times of selected drugs was observed.

            
               Linearity
               
            

            Six linear concentrations of Abacavir (75-450µg/ml), Dolutegravir (6.25-37.5µg/ml) and Lamivudine (37.5-225 µg/ml) were injected
               in a duplicate manner. Linearity equations obtained for abacavir was y = 2000.x + 7754, dolutegravir was y = 3684.x + 756.0
               and lamivudine was y = 2149.x + 2492.   The linearity results were presented in Table  2 and shown in Figure  4, Figure  5, Figure  6.
            

            
               Precision
               
            

            % RSD was calculated for Abacavir, Dolutegravir and Lamivudine and obtained at 0.3% and 0.3% and 0.8% respectively for six
               replicate injections. The results are discussed in Table  3. 
            

            
               Accuracy
               
            

            %Recovery was 99.55% and 99.60% and 99.81% for Abacavir, Dolutegravir and Lamivudine respectively. The results are given in
               Table  4, Table  5, Table  6. 
            

            
               LOD and LOQ
               
            

            LOD & LOQ determines the sensitivity of the method. The results are presented in Table  7. 
            

            
               Robustness
               
            

            Chromatographic conditions were changed slightly and assessed. The results are depicted in Table  8. 
            

            
               Degradation Studies
               
            

            The degraded samples were prepared and injected. The results were shown in Table  9.
            

         

         
               Conclusions

            The present work concluded that the novel method was developed for the simultaneous estimation of the Abacavir, Dolutegravir
               and Lamivudine tablet dosage form. The developed method when compared to the past literature decades, then retention times
               were decreased and that run time was reduced. 
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