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1. Introduction 

 

Chromatography is a separation process that is achieved by distributing the components of a 

mixture between two phases, a stationary phase and a mobile phase [1,2]. Those components 

held preferentially in the stationary phase are retained longer in the system than those that are 

distributed selectively in the mobile phase [3,4].  Retention of the solutes by the stationary 

phase may be achieved by one or a combination of mechanisms [5]. Certain substances, such 

as alumina or silica gel, interact with the solutes primarily by adsorption, either physical 

adsorption, in which the binding forces are weak and easily reversible, or chemisorption’s, 

where strong bonding to the surface can occur [6,7]. Another important mechanism of retention 
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is partition, which occurs when the solute dissolves in the stationary phase, usually a liquid 

coated as a thin layer on the surface of an inert material or chemically bonded to it [8-11]. 

Dolutegravir Sodium 

Dolutegravir is a HIV-1 integrase inhibitor that blocks the strand transfer step of the integration 

of the viral genome into the host cell[12,13]. The effect of this drug has no homology in human 

host cells which gives it an excellent tolerability and minimal toxicity. Dolutegravir, in 

combination with rilpivirine, was approved as part of the first complete treatment regimen 

with only two drugs for the treatment of adults with HIV-1 named Juluca[14-17]. 

 

Figure 1: Structure of Dolutegravir Sodium 

 

2. Experimental work and Results 

 

Instrumentation 

Waters 

 
Figure 2: HPLC (waters) 

 

The present work has been done on waters HPLC. It has 715 binary pumps, Rheodyne injector 

with a 20-microlitre loop, U.V. Vis. detector, Thermo C-18 column (4.6 x 250mm, 5μ particle 

size) with data ace software. The hardware and software specifications of the instrument are 

given below[18,19]. 

 

Lab India (3000 +) 

The present work has been done on Lab India (3000 +) series spectrophotometer. It has a double 

beam-double detector. In this the sample beam and the reference beam enter different detectors 

respectively. 
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Figure 3: UV Spectrophotometer (Lab India 3000 +) 

3. Methodology 

 

The proposed research work entitled “New analytical Method Development and Validation 

for Estimation of Dolutegravir Sodium in synthetic mixture by using RP-HPLC”. In the 

present work a simple, selective, rapid, precise and economical UV spectrophotometric and 

reverse phase HPLC method have been developed and validated for the estimation of 

Dolutegravir in marketed formulation [20]. 

 

Method- RP-HPLC 

 

Table 1: Chemical reagent used 

Chemicals/Reagents Grade Company 

Acetonitrile HPLC Merck 

Methanol HPLC Merck 

Water HPLC Milli-Q 

 

Table 2: Working standard/API 

Working standard Grade Potency Batch No. Company 

Dolutegravir sodium API 99.9% 1711104328 Aurobindo 

 

Table 3: Commercial formulations 

Name Company 

Company name In-House Formulation 

Strength Physical Mixture Eq. to 50mg 

 

Table 4: Instrument specification 

HPLC Waters 

Pump 515 Binary pump 

Injector Rheodyne injector with a 20-microlitre loop 

Detector U.V. Vis. detector 

Software Data ace software 
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Column Thermo C-18 column (4.6 x 250mm, 5μ particle size) 

Balance Citizen (Cx-265) 

Millipore Mili- Q 

Sonicator PCI (Mumbai) 

 

Identification and Characterization of drugs 

 

Solubility 

Solubility of drug was observed by dissolving it in different solvents. 

 

Table 5: Solubility of drug in different solvents 

Solvent 
Solubility 

Dolutegravir Sodium 

Water Slightly soluble 

0.1N Hcl Insoluble 

0.1N NaoH Sparingly soluble 

Methanol Freely Soluble 

Acetonitrile Soluble 

Ethanol Sparingly Soluble 

 

1. Melting point- Melting point of the Dolutegravir 187-189oC was found through 

Melting point apparatus. 

2. Determination of λ max of Drug 

 

Standard solution (10µg/ml) of pure drug was prepared. The pure drug solution was scanned 

on UV spectrophotometer to determined λmax. 

 

Figure 4: Determination of λmax of Dolutegravir Sodium 

 

Selection of Mobile Phase 

Initially to estimate Dolutegravir Sodium number of mobile phase in different ratio were tried. 

A results was shown in Table 6. Taking into consideration the system suitability parameter like 

(Retention time) Rt, tailing factor, No. of theoretical plates and height equivalent to a 

theoretical plate (HETP), the mobile phase found to be most suitable for analysis was 

Methanol:  

filter paper to remove particulate matter and then degassed by sonication. Flow rate employed 
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for analysis was 1.0 ml/min[21]. 

Procedure for preparation of mobile phase 

100 ml of methanol and 100ml of acetonitrile was filtered through 0.45 filter paper. 

 

Table 6: Mobile phase selection 

Mobile Phase 
Ratio Retention Time 

 Remark 

Methanol : water 50 : 50 v/v Poor resolution 

Acetonitrile : Methanol 50: 50 v/v Most Suitable 

 

Selection of diluent 

Diluent used for preparation of sample were compatible with mobile phase and no any 

significant effect on retention and resolution of analyte. After various trials methanol was used 

as diluents [22]. 

 

Selection of separation variable 

 

Table 7: Separation variable 

Variable Condition 

Column  

Dimension. 250mm x 4.60mm 

Particle Size 5 

Bonded Phase Octa decylsilane (C18) 

Mobile Phase  

Methanol 50 ml 

Acetonitrile 50 ml 

Diluent Methanol 

Flow rate 1.0 ml/min 

Temperature Ambient 

Sample Size 20 l 

Detection wavelength 264 mm 

Retention time  

Dolutegravir sodium 4.274 ± 0.3 min. 

 

Preparation of standard stock solution Accurately weighed 10 mg of Dolutegravir was 

transferred into 50 ml volumetric flasks and dissolved in 10 ml of Methanol, then volume was 

made up to 50 ml with acetonitrile and vortex it to get complete dissolution of drug. Stand it 

aside for few minute, Concentration of Dolutegravir was 200 µg/ml. (Stock- A) 

1. Preparation of Sub Stock Solution 5 ml of solution was taken from stock-A of 

Dolutegravir transferred into 10 ml volumetric flask separately and diluted up to 10 ml with 

diluent (Methanol) to give concentration of 100 µg/ml (Stock-B)[23]. 

2. Preparation of Different Solution 0.5ml, 1.0 ml, 1.5ml, 2.0ml and 2.5ml of Stock-B was 

taken separately in 10 ml volumetric flask and volume was made up to 10ml with Methanol. 

This gives the solutions of 5µg/ml, 10µg/ml, 15µg/ml, 20µg/ml, 25µg/ml for drug. 

 

Linearity and Calibration Graph 
To establish the linearity of analytical method, a series of dilution ranging from 5-25 
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µg/ml was prepared. All the solution was filtered through 0.2µm membrane filter and injected, 

chromatograms were recorded at 264nm and it was repeated for three times. A calibration graph 

was plotted between the mean peak area and respective concentration and regression equation 

was derived[24,25]. 

 

Table 8: Linearity of Dolutegravir Sodium 

 

Standard Concentration µg/ml 

Area under Curve (AUC) 
Mean 

Rep-1 Rep-2 Rep-3 

0 0 0 0 0 

5 233.456 239.987 244.458 239.300 

10 458.987 462.458 459.789 460.411 

15 658.895 665.478 670.145 664.839 

20 855.478 862.458 873.145 863.694 

25 1082.658 1085.458 1084.789 1084.302 

 

Figure 5: Calibration Curve of Dolutegravir Sodium 

 

 
Figure 6: Chromatogram of Dolutegravir Sodium 

 

System Suitability Parameters 

Separation variables were set and mobile phase was allowed to saturate the column at 1.0 

ml/min. After complete saturation of column, three replicates of working standard of 

Dolutegravir Sodium (10 µg/ml) was injected separately. Peak report and column performance 
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report were recorded for all chromatogram [26]. 

Table 9: System suitability parameters of Dolutegravir Sodium 

System suitability Parameter RT AUC HETP Tailing factor 

Rep-1 4.125 458.987 0.145 1.35 

Rep-2 4.369 462.458 0.214 1.36 

Rep-3 4.321 459.789 0.147 1.12 

Mean 4.274 465.582 0.199 1.305 

S.D. 0.084 6.512 0.069 0.113 

% R.S.D. 1.977 1.399 34.646 8.625 

 

Validation of Developed Method 

 

Linearity 

Linearity of analytical procedure is its ability (within a given range) to obtain test, which are 

directly proportional to area of analyte in the sample. The calibration plot was contracted after 

analysis of five different (from 5 to 25 µg/ ml) concentrations and areas for each concentration 

were recorded three times, and mean area was calculated. The regression equation and 

correlation coefficient of curve are given and the standard calibration curve of the drug is 

shown in figure [27]. From the mean of AUC observed and respective concentration value, the 

response ratio (response  factor) was found by dividing the AUC with respective concentration 

(Table given below 10) 

 

Table 10: Response ration data for linearity of Dolutegravir Sodium 

Replicates Concentration (µg/ml) Mean AUC Response Ratio 

Rep-1 5 236.73317 47.346 

Rep-2 10 465.5825 46.558 

Rep-3 15 668.48867 44.565 

Mean 46.156 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: Response Ratio Curve of Dolutegravir Sodium 

Specificity 

Specificity of the method was carried out to assess unequivocally the analyte presence of the 

components that might be expected to be present, such as impurities, degradation products and 
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matrix components [28]. 

Figure 8: Chromatogram of blank diluent 

 

 
Figure 9: Chromatogram of pure drug 

 

Accuracy 

Recovery studies were performed to validate the accuracy of developed method. To pre 

analyzed sample solution, a definite concentration of standard drug (80%, 100%, and 120%) 

was added and then its recovery was analyzed. 

 

Table 11: Recovery study of Dolutegravir Sodium (80% Level) 

Conc. Of 

sample 

(µg/ml) 

Amt. Added 

(µg/ml) 

Conc. Found. (µg/ml) % conc. Found 
Mean % conc. 

Rep- 1 Rep- 2 Rep- 3 Rep-1 Rep-2 Rep-3 

5 4 3.92 3.95 3.95 98 98.75 98.75 98.50 

5 4 3.95 3.98 3.96 98.75 99.5 99 99.08 

5 4 3.98 3.95 3.92 99.5 98.75 98 98.75 

 98.778 

MEAN SD 0.293 



Nitin Pandey/ Afr.J.Bio.Sc. 6(Si3) (2024) 2584-2597                                       Page 2592 to 14 

 

 

% RSD 0.296 

Table 12: Recovery study of Dolutegravir Sodium (100% Level) 

Conc. 

of sample 

(µg/ml) 

Amt. 

Added 

(µg/ml) 

Conc. Found. (µg/ml) % conc. Found 
Mean 

 

% 

conc. 
Rep- 1 Rep- 2 Rep-3 Rep- 1 Rep- 2 Rep-3 

5 5 5.01 5.02 4.96 100.2 100.4 99.2 99.933 

5 5 5.02 4.95 4.95 100.4 99 99.0 99.466 

5 5 4.98 4.96 4.96 99.6 99.2 99.2 99.333 

MEAN 

 

SD 

 

% RSD 

99.719 

 

0.091 

 

0.092 

 

Table 13: Recovery study of Dolutegravir Sodium (120% Level) 

Conc. of 

sample 

(µg/ml) 

Amt. Added 

(µg/ml) 

Conc. Found. 

(µg/ml) 
% conc. Found 

Mean 

% conc. 
Rep-1 Rep-2 Rep-3 Rep-1 Rep-2 Rep-3 

5 6 5.99 6.01 5.98 99.83 100.17 99.67 99.89 

5 6 5.98 6.02 5.99 99.67 100.33 99.83 99.94 

5 6 5.45 6.01 5.98 90.83 100.17 99.67 96.89 

MEAN 98.907 

SD 1.748 

% RSD 1.768 

 

Precision 

 

Repeatability 

The repeatability was performed for five replicate at five concentrations in linearity range 5, 

10, 15, 20 and 25 µg/ml for Dolutegravir Sodium indicates the precision under the same 

operating condition over short interval time [29]. Results of repeatability are reported in table 

respectively 14. 

 

Table 14: Repeatability of Dolutegravir Sodium 

CONC. REP. 
CONCENTRATION FOUND (µg/ml) MEAN 

5 10 15 20 25 

 
Replicate-1 4.95 9.95 14.65 20.05 24.98 

Replicate-2 4.92 9.98 15.05 19.95 25.02 

Replicate-3 4.98 9.85 14.95 20.03 25.06 

MEAN 4.953 9.975 14.933 19.978 25.005 

% MEAN 99.067 99.750 99.556 99.892 100.020 99.657 

SD 0.029 0.077 0.156 0.079 0.038 0.076 

% RSD 0.029 0.077 0.157 0.079 0.038 0.076 
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Intermediate Precision 

a) Day to Day Precision 

Intermediate precision was also performed within laboratory variation on different days in five 

replicate at five concentrations. Results of day-to-day intermediate precision for Dolutegravir 

Sodium reported in table respectively 15. 

 

Table 15: Day-to-Day variation of Dolutegravir Sodium 

CONC. REP. 
CONCENTRATION FOUND (µg/ml) MEAN 

5 10 15 20 25 

 

Replicate-1 4.98 10.45 14.89 20.05 25.12 

Replicate-2 4.87 10.21 15.02 20.05 24.89 

Replicate-3 5.02 9.98 14.78 20.02 24.98 

MEAN 4.970 10.113 14.910 19.910 24.957 

% MEAN 99.400 101.133 99.400 99.550 99.827 99.862 

SD 0.056 0.198 0.113 0.256 0.125 0.150 

% RSD 0.056 0.196 0.114 0.257 0.125 0.150 

 

Robustness 

As per ICH norms, small, but deliberate variations in concentration of the mobile phase were 

made to check the method’s capacity to remain unaffected. The ratio of mobile phase was 

change from, methanol: acetonitrile (50:50 % v/v), to (45:55 % v/v). Results of robustness are 

reported in table 16. 

 

Table 16: Robustness of Dolutegravir Sodium 

CONC. REP. 
CONCENTRATION FOUND ( g/ml) MEAN 

5 10 15 20 25 

 

Replicate-1 5.05 9.98 15.01 19.85 24.95 

Replicate-2 4.99 10.05 15.02 20.05 24.89 

Replicate-3 4.85 10.05 14.98 19.86 24.78 

MEAN 4.975 9.963 14.947 19.958 24.947 

% MEAN 99.500 99.633 99.644 99.792 99.787 99.671 

SD 0.073 0.157 0.101 0.090 0.106 0.106 

% RSD 0.074 0.158 0.102 0.090 0.106 0.106 

 

Detection Limit and Quantitation Limit 

The LOD and LOQ of developed method were calculated based on the standard deviation of 

response and slope of the linearity curve. 

 

Table 17: LOD and LOQ 

Name LOD (µg/ml) LOQ (µg/ml) 

Dolutegravir Sodium 1.08 3.27 

 

Analysis of Tablet Sample 

Twenty tablets were taken and their average weight was determined. They are  crushed to fine 

powder; amount equal to 10 mg of Dolutegravir Sodium was taken in 100-ml volumetric flask. 

The volume is made up to the mark by mobile phase and filtered by what Mann filter paper 

(no.41) and the filtrate was used to prepare samples of different concentration. Results of tablet 

analysis are reported in table 18. 
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Table 18: Analysis of tablet sample 

S. No. Parameter Dolutegravir Sodium 

1. Mean 99.95 

2. S. D. 0.123 

3. % RSD 0.256 

 

4.  Discussion 
 
The stability indicating RP-HPLC method was developed for estimation of    Dolutegravir 

Sodium in bulk and capsule dosage form by isocratically using Methanol: Acetonitrile in the 

ratio of 50:50 v/v as mobile phase, Thermo C-18 column (4.6 x 250mm, 5μparticle size) 

column as stationary phase and chromatogram was recorded at 264 nm. Then developed 

method was validated by using various parameters [30]. 

 

System suitability 

The system suitability parameter was carried out to verify that the analytical system was 

working properly and could give accurate and precise result. The six replicates of reference 

standard, 10 µg/ml of Dolutegravir Sodium were injected separately and chromatogram was 

recorded [31]. The result of system suitability parameter is reported in table 19. 

 

Table 19: Results of system suitability parameters 

Parameters Dolutegravir Sodium 

HETP 0.199±0.069 

Tailing Factor 1.305±0.113 

Retention time 4.274±0.084 

 

Linearity 

The linearity of analytical method was carried out to check its ability to elicit test  results that 

are proportional to the concentration of analyte in sample within a given range. Different levels 

of standard solutions were prepared and injected into the HPLC and the chromatogram was 

recorded. The results of linearity are reported in table 20. 

 

Table 20: Results of linearity of Dolutegravir Sodium 

Parameter Dolutegravir                          Sodium 

Concentration (μg/ml) 5-25 

Correlation Coefficient (r2)* 0.999 

Slope (m)* 42.73 

Intercept (c)* 14.01 

*value of five replicate 

 

Specificity 

Specificity of the method was determined and the peaks of diluent, mobile phase and excipient 

of tablets did not interfere with standard peaks Dolutegravir Sodium. 

 

Accuracy 

The validity and reliability of proposed methods were assessed by recovery studies. The 

recovery of added standards (80%, 100% and 120%) was found at three replicate and three 
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concentrations level. The value of % means just close to 100, SD and % RSD are less than 2 

indicate the accuracy of method. Result of recovery study shown in table. 

Table 21: Results of recovery study 

% LEVEL % MEAN 

 Dolutegravir Sodium 

80% 98.778 

100% 99.719 

120% 98.907 

* Value of three replicate and three concentrations. 

 

Precision 

Precision was determined by repeatability and Intermediate precision of drug. Repeatability 

result indicates the precision under the same operating condition over short interval time. The 

intermediate precision study is expressed within laboratory variation on different days and 

analyst to analyst variation by different analyst. The value of SD and %RSD is less than 2 

indicate the precision of method. Result of precision shown in table 7.4. 

 

Table 22: Results of Precision 

 

Parameter 

% MEAN 

Dolutegravir Sodium 

Repeatability 99.657 

Intermediate precision 

Day to day precision 99.862 

* Value of five replicate and five concentrations 

 

5. Conclusion 

 

The proposed methods were found to be linear in the range of 5-25 μg/ml with correlation 

coefficient close to one. Precision was determined by repeatability, Intermediate precision and 

reproducibility of the drugs. The robustness of developed method was checked by changing in 

the deliberate variation in solvent. The result obtained shows the developed methods to be Cost 

effective, Rapid (Short retention time), Simple, Accurate (the value of SD and %RSD less than 

2), Precise and can be successfully employed in the routine analysis of these drugs in bulk drug 

as well as in tablet dosage form. The Cost effectiveness, Simplicity, Rapidly and 

Reproducibility of the proposed method completely fulfill the objective of this research work. 
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