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Abstract: High Performance Liquid Chromatography (HPLC) is one of the effective separation analytical tools to determine and 

quantitate the impurities. By using HPLC, we can separate a mixture of compounds to identify and quantify into individual 

components. In literature survey, various quantification methods are available for the determination of dolutegravir in combined 

dosage form. The present research paper describes a simple, accurate and precise reversed-phase high performance liquid 

chromatography (RP-HPLC) method for quantification of dolutegravir in bulk and pharmaceutical dosage form (tablets). This 

method is validated for different analytical performance parameters like linearity, precision, accuracy, limit of detection, limit of 

quantification, and robustness were determined according to the International Conference of Harmonization (ICH) Q2B guidelines. 

Detection was carried out at 256 nm. The mobile phase used as pH-3.6 phosphate buffer:acetonitrile in ratio of (40:60) v/v with 

flow rate of 1 ml/min. All the parameters of validation were found in the acceptance range of ICH guidelines. The method was 

found to be linear and correlation coefficient obtained was 0.9996. The system suitability parameters were found to be within the 

limits. The proposed method was validated in terms of linearity, range, accuracy, precision, specificity, robustness and stability 

studies and the method is successfully applies to the estimation of dolutegravir in tablet dosage form. Hence the developed method 

can be adapted to regular quality control analysis. 
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INTRODUCTION 

Analytical chemistry is the science that seeks ever improved 

means of measuring the chemical composition of natural and 

artificial materials. Chemical composition is the entire picture 

(composition) of the material at the chemical scale and includes 

geometric features such as molecular morphologies and 

distributions of species within a sample as well as single 

dimensional features such as percent composition and species 

identity. The pharmaceutical analysis comprises the procedures 

necessary to determine the “identity, strength, quality and 

purity” of such compounds. It also includes the analysis of raw 

material and intermediates during manufacturing process of 

drugs1-3. 

Dolutegravir marketed name as Tivicay is an anti-retroviral 

medication used together with other medication to treat human 

immunodeficiency virus (HIV)-acquired immune deficiency 

syndrome. It may also be used, as part of post-exposure 

prophylaxis to prevent HIV infection following potential 

exposure. It is taken by mouth. Dolutegravir is an HIV integrase 

strand transfer inhibitor which blocks the functioning of HIC 

integrase, which is needed for viral replication4,5. 

Dolutegravir is an orally bio-available integrase strand-transfer 

inhibitor (INSTI). It inhibits HIV integrase by binding to the 

active site and blocking the strand transfer step of retroviral 

DNA integration in the host cell. The strand transfer step is 

essential in the HIV replication cycle and results in viral activity 

inhibition. Dolutegravir is an FDA approved drug for the 

treatment of HIV infection. If administered orally, it has a half-

life of approximately 15 h6-7. 

The IUPAC name of dolutegravir is chemically (4R,12aS)-N-

(2,4-difluorodolutegravirzyl)-7-hydroxy-4-methyl-6,8-dioxo-

3,4,6,8,12,12a-hexahydro-2H-pyridol [1’,2’,4,5] pyrazino [2,1-

b][1,3] oxazine-9-carboxamide with molecular formula is 

https://www.longdom.org/peer-reviewed-journals/chromatography-28652.html
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C20H19F2N3O5. Dolutegravir is a prescription medicine 

approved by the U.S. Food and Drug Administration (FDA) for 

the treatment of HIV infection in adults and children 12 years 

of age and older and weighing at least 40 kilograms. 

Dolutegravir is always used in combination with other HIV 

medicines. It is a discovery of the second-generation integrase 

stand transfer inhibitor because of the collaborative efforts of 

scientists working for Shionogi (Japan) and GlaxoSmithKline 

(UK). Dolutegravir is a white to light yellow powder is slightly 

soluble in water and is freely soluble in methanol. In total, 34% 

of the dolutegravir dose is absorbed and excreted with the feces 

and urine; another 33-48% is involved in enterohepatic 

recirculation; and a further portion is secreted in bile8-11. The 

structure of dolutegravir was illustrated in Figure 1. 

 
Figure 1: Molecular structure of dolutegravir 

High Performance Liquid chromatography is one of the 

effective separation analytical tools to determine and quantitate 

the impurities. By using HPLC, we can separate a mixture of 

compounds to identify and quantify into individual 

components. In literature survey, various quantification 

methods are available for the determination of dolutegravir in 

combined dosage form. The main objective of the present 

research work is the development and validation of a method 

for the estimation of dolutegravir in bulk and tablet dosage form 

by RP-HPLC. 

MATERIALS AND METHODS 

Chemicals and reagents used 

Dolutegravir standard drug (API) was supplied by Hetero 

Drugs Pvt. Ltd., Hyderabad, Telangana, India as gift sample. 

Dolutegravir tablet consist of 50mg drug, was purchased from 

local market near Uppal, Hyderabad, Telangana. And, 

throughout the study HPLC grade solvents were used. 

Instrumentation 

HPLC system used for the study was equipped with UV 

detector (Jasco Model/PU 2080/UV2075 PLUS) Borwin 

software was used. The column used was Intersil ODS-3 C-18. 

Ultra Sonicator Enertech (Fast Clean Ultrasonic Cleaner) was 

used to dissolve the drug completely. pH Analyzer of 

(Chemiline CL 180 μc based pH meter) was used to detect the 

accurate pH of the mobile phase. Prior to injection, the column 

was equilibrated for at least 30 min with mobile phase flowing 

through the system. The eluents were monitored at 256 nm. 

Preparation of standard solution11-15 

Accurately weighed 10 mg standard dolutegravir drug was 

taken and dissolved in methanol and final volume was made up 

to 100 ml of methanol to produce a standard stock solution (100 

µg/ml). Standard stock solution aliquots are pipetted out and 

diluted with methanol. Solutions were mixed well and filtered 

through a 0.45μ membrane filter. 

Preparation of sample solution 

20 tablets were weighed, and the average weight of each tablet 

was calculated, the weight equivalent to 1 tablet was transferred 

into a 100 ml volumetric flask, 3/4th volume of diluent added 

and sonicated for 30 min, further the volume was made up with 

diluent and the solution was filtered through 0.45μ filter paper. 

Method development16-20  

The mobile phase consists of phosphate buffer:acetonitrile in 

the ratio of 40:60% v/v with pH-3.6 was filter through 0.45μ of 

nylon membrane filter paper. It was degassed by ultrasonication 

and was pumped from solvent reservoir in the ratio of 40:60% 

v/v to the column in the flow rate of 1.0 ml/min whereas run 

time set was 10 min. The separation was performed on Intersil 

ODS-3 C-18 and the volume of each injection was 20 µl. 

 

Figure 2: Chromatogram of dolutegravir 

Method validation 

System suitability 

As per the test method, the standard solutions were prepared 

and injected into HPLC system from which the evaluated 

system suitability parameters are found to be within the limit. 

Specificity 

The specificity defined as the ability of the method to measure 

the analyte accurately and specifically in the presence of 

components present in the sample matrix was determined by 

analysis of chromatograms of drug free and drug-added placebo 

formulation. 

Linearity 
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The ability of the method to produce results those are directly 

or indirectly proportional to the concentration of the analyte in 

samples within a given range. 

Precision 

The degree of closeness of the agreement among individual test 

results when the method is applied to multiple samplings of a 

homogeneous sample. It is a measure of either the degree of 

reproducibility (agreement under different conditions) or 

repeatability (agreement under the same conditions) of the 

method. 

Accuracy 

The closeness of results was obtained by a method to the true 

value. It is a measure of the exactness of the method. 

Robustness 

Robustness of the method was studied by slightly changes in 

experimental conditions such as flow rate and organic 

composition. This was performed by same analyst with same 

instrument. 

Ruggedness 

Ruggedness of the method was studied using different source 

of analysts, instruments, wavelengths, and columns with same 

experimental conditions. 

Limit of Detection (LOD) and Limit of Quantification (LOQ) 

The detection of limit and quantification limit for each analyte 

were determined based on a signal-to-noise concept, as the 

lowest concentration. The ICH indicates that LOD (which they 

call DL, the detection limit) can be calculated as LOD = 

3.3Xσ/S, and the limit of quantification (which they call QL, 

the quantitation limit) LOQ = 10Xσ/S. Here σ is the standard 

deviation of the response and S is the slope of the calibration 

curve. 

The developed and optimized method has been validated 

according to the guidelines of the ICH (International 

Conference on Harmonization) concerning system suitability, 

precision, specificity, linearity, accuracy, detection limit of 

detection and limit of quantification. Optimized 

chromatographic conditions and system suitability parameters 

of developed method for dolutegravir are illustrated in Table 1. 

Table 1. Chromatographic parameters 

Parameter Chromatographic conditions 

Column Intersil ODS-3C-18 5µm 4.6×250mm particle size 

Mobile phase Phosphate buffer: Acetonitrile (40:60), pH-3.6 

Concentration of standard solution 30 µg/ml 

Wavelength 256 nm 

Flow rate 1 ml/min 

Run time 10 min 

Retention Time 4.833 

 

RESULTS AND DISCUSSION 

Method validation: In this method, system suitability, 

linearity, precision, accuracy, robustness, limit of detection 

(LOD), limit of quantification (LOQ), and stability are 

validated for the selected dolutegravir drug. 

Linearity: Linearity of drug was determined by taking 10 mg 

accurately weighed standard drug dolutegravir and it was 

transferred to 100ml volumetric flask and volume was made up 

by methanol to get the concentration of 100 µg/ml. From the 

stock solution 10, 20, 30, 40, 50 µg/ml working solutions were 

pipetted out and volume was made up to 10ml by mobile phase. 

For each concentration level, 20 μl of each sample was injected 

into the system three times, and calibration curve was 

constructed by plotting the peak area versus concentration of 

the drug. The data of calibration curve were shown in Table 2 

and calibration curve is shown in Figure 4. The overlay 

chromatogram of linearity study is shown in Figure 3. 

Table 2. Linearity of dolutegravir (n=3) 

Conc. (µ/ml) Area Mean SD % RSD 

 

10 

628527  

628530 

 

1.632 

 

0.0002 628531 

628532 

 

20 

1351952.25  

1351952.25 

 

597.438 

 

0.0442 1350762.1 

1351275 

 

30 

2004521.25  

2023821.25 

 

243.5058 

 

0.0012 2004431.25 

2004061.75 

 

40 

2766064.75  

2766064.75 

 

325.3793 

 

0.0117 2766387.2 

2766715.5 

 

50 

3415903.5  

3415906.5 

 

55.1573 

 

0.0016 3415906.5 

3415909.5 
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Figure 3. Linearity of dolutegravir 

 

Figure 4: Calibration curve of dolutegravir 

Table 3. Regression data of dolutegravir 

Slope 69040 

Intercept -28288 

Regression 0.9996 

 

Assay of tablets 

Twenty tablets of dolutegravir were weighed; their average 

weight was determined, and it is finely powdered. Powder 

equivalent to 50 mg dolutegravir of was accurately weighed and 

dissolved in small amount of methanol. From the solution of 

concentration 100 μg/ml. Aliquot of 2 ml was diluted to 10 ml 

using methanol. The absorbance of sample solution was 

measured at wavelength 256 nm. Results are tabulated in Table 

4. 

Table 4: Assay of tablets 

Dolutegravir 

in tablet 

Amount 

injected 

Amount 

found 

% 

Recovery 

± SD 

50 mg 20 

(μg/mL) 

19.96 

(μg/mL) 

99.75 ± 

234.76 

 

Precision: For several measurements under the same analytical 

conditions, precision is the indicator of closeness of the data 

values to one another. The intraday and inter day precision 

study of dolutegravir was carried out by estimating the 

corresponding responses six times on the same day and two 

different days. A solution of concentrations 20ppm, 30ppm and 

40ppm for dolutegravir were used. Results are given in Table 5. 

Table 5. Precision repeatability (n=3) 

Precision repeatability Concentration of drug (μg/ml) Mean area ± SD % RSD 

 

Intraday 

20 1351329.45±597.43 0.044211192 

30 2004338.083±243.50 0.012148939 

40 2766389.15±325.37 0.01176188 

 

Interday 

20 1351181.947±169.47 0.012542354 

30 2004037.237±58.26 0.002907282 

40 2766350.717±62.37 0.002254707 

 

Accuracy: To determine the accuracy of sample preparation, 

standard addition method was used for measuring the recovery 

of drug. A fixed amount of sample was taken, and standard drug 

was added 80%, 100% and 120% levels. The mean % recovery 

of dolutegravir was found to be 99.6111%,100.066%and 

99.7878%. The results were analysed and were found within the 

limits. The accuracy results are tabulated in Table 6. 

Table 6. Accuracy (n=3) 

% Level Amount added (μg/ml) Amount recovered (μg/ml) % Recovery 

80 54 53.79 99.6111 

100 60 60.04 100.066 

120 66 65.86 99.7878 

 

Robustness 
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Robustness is carried out by changing the parameters from the 

optimized chromatographic conditions such as changes in flow 

rate, mobile phase, and different column. Such small changes 

in the optimized method shows very little change in the results. 

The degree of reproducibility of the results proven that the 

method is robust. The results are given in Table 7. 

Table 7. Robustness (n=3) 

Parameter Level % Area % RSD 

 

Flow rate ml/min 

0.8 2093949.25 1.874 

0.9 2090147.5 1.237 

1 2023821.25 1.548 

 

Wavelength 

254 2011827 0.333 

256 2023821.25 0.871 

258 2010801.72 0.426 

Columns from different manufacturers Intersil 2023821.25 0.095 

Thermosil 2023821.25 0.071 

 

Limit of Detection and Limit of Quantification: The 

quantitation limit is considered as the lowest concentration of 

an analyte in a sample that can be determined with the 

acceptable precision and accuracy under the stated operational 

conditions of the method. The LOD and LOQ values obtained 

for dolutegravir are shown in Table 8.  

Table 8. LOD and LOQ 

Drug LOD LOQ 

Dolutegravir 2.7042 8.1947 

CONCLUSION 

The proposed RP-HPLC method was validated as per the 

International Conference on Harmonisation (ICH) Q2B 

Guidelines and was found to be applicable for routine 

quantitative analysis of dolutegravir by HPLC in 

pharmaceutical dosage form. The results of linearity, precision, 

accuracy, and specificity were proved to be within the limits. 

The method provides selective quantification of dolutegravir 

with no interference from other formulation excipients. The 

proposed method was highly reproducible, reliable, rapid, 

robust, and specific. The developed chromatographic method 

was simple and reliable for quantification of dolutegravir from 

bulk and pharmaceutical dosage form which requires less time 

and less mobile phase consumption. % RSD values for accuracy 

and precision studies obtained were not more than 2.0% which 

revealed that developed method was accurate and precise. The 

validated HPLC method was found to be robust and can be 

successfully applied to estimate dolutegravir in bulk and 

pharmaceutical dosage form in routine analysis. The present 

proposed methodology makes is cost effective which can be 

implemented for routine analyses in pharmaceutical industry. 

ACKNOWLEDGEMENT 

We express our indebtedness and sense of gratitude the 

management of School of Pharmacy, Anurag University, 

Venkatapur, Ghatkesar, Medchal, Hyderabad, Telangana, India 

for providing the necessary equipment for research, 

praiseworthy inspiration, constant encouragement, facilities, 

and support. 

DECLARATIONS 

Authors contribution: All authors contributed to experimental 

work, data collection, drafting or revising the article, gave final 

approval of the version to be published, and agreed to be 

accountable for all aspects of the work. 

Funding statement: This research did not receive any specific 

grant from funding agencies in the public, commercial, or not-

for-profit sectors. 

Competing interest statement: All authors declare that there 

is no conflict of interests regarding publication of this paper. 

Additional information: No additional information is 

available for this paper. 

Financial support and Sponsorship: None. 

Ethical approval: Not required. 

REFERENCES 

i. Landovitz RJ, Currier JS. Postexposure prophylaxis 

for HIV infection. N Engl J Med 2009; 361:1768-75. 
ii. Takao M. Non-enzymatic functions of retroviral 

integrase: The next target for novel anti-HIV drug 

development. Virology. 2011; 2:210. 
iii. Thaidala Sriveni, Vanamala Naveen, Vemula Sai 

Rupa, Aeruva Renuka, Sunil Porika, M Akiful Haque, 

Vasudha Bakshi, Narender Boggula. Development 

and Validation of Dolutegravir in Bulk and 

Formulation: An Anti-Retroviral Drug Using UV-

Spectroscopy. International Journal of 

Pharmaceutical Quality Assurance. 2021; 12(1):57-

60. 
iv. Girija BB, Kiran BA, Ravindra ST, Kakadsachin J 

and Sanjay SP. Development and validation of UV 

spectrophotometric method for estimation of 

dolutegravir sodium in tablet dosage form. Sci Pharm. 

2015; 19(6): 1156-1163. 
v. Satyadev T NVSS, Bhargavi Ch, Syam Sundar B. 

Development and validation of high performance 

liquid chromatographic method for the determination 

of Dolutegravir in human plasma. Der Pharmacia 

Sinica. 2015; 6 (4):65 -72. 
vi. M Akiful Haque, Vasudha Bakshi, Maneshwar 

Thippani, Ram Mohan Manda, Narender Boggula. 

Development and Validation of UV 

Spectrophotometric Method for the Determination of 

Dolutegravir by Using Quality by Design (QbD) 

Approach. J Adv Sci Res. 2021; 12(3) Suppl 1:113-

119. 



Method development and validation for the determination of dolutegravir  Section A-Research paper 

in bulk material and in tablet dosage form   

Eur. Chem. Bull. 2022,11(9), 82 – 87                                                87 

vii. Mallikarjuna Rao N, Gowrisankar D. Development 

and validation of stability-indicating HPLC method 

for simultaneous determination of Lamivudine, 

Tenofovir and Dolutegravir in bulk and their tablet 

dosage form. Future Journal of Pharmaceutical 

Sciences. 2015; 1(2):73-77. 
viii. Khaleel N, Abdulrahaman SK, Gowrisankar D. A 

validated stability indicating RP-HPLC Method for 

simultaneous determination of abacavir, lamivudine 

and dolutegravir in bulk and pharmaceutical dosage 

form. World Journal of Pharmaceutical Research. 

2015; 4(7):1453-1476. 
ix. Gouthami Thumma, Narender Boggula, Vasudha B, 

Anand Kumar Chettupalli. Method Development and 

Validation for the Simultaneous Analysis of 

Duloxetine HCL and Methylcobalamine by RP-

HPLC. International Journal of Pharmaceutical 

Quality Assurance 2018; 9(4):363-367. 
x. Nuzhath F, Reddy R, Brahmaiah M, Qasimullah, Huq 

A. Development and validation of stability indicating 

RP-HPLC methods for determination of impurities in 

rilpivirine hydrochloride capsules. World Journal of 

Pharmacy and Pharmaceutical Sciences. 2017; 

7(1):1118-1134. 
xi. Priya DS and Sankar DG. Simultaneous Stability-

Indicating Method for the Determination of Abacavir, 

Dolutegravir and Lamivudine by RP-HPLC. Int J 

Pharm Sci Res. 2016; 7(7):2905-2916. 
xii. Ajit K Nangare, Karan K Pawa, Abhishek K Shinde. 

Development and validation of UV 

Spectrophotometric method for simultaneous 

estimation of Lamivudine and Efavirenz in the 

Pharmaceutical dosage form. Asian Journal of 

Pharmaceutical Analysis and Medicinal Chemistry. 

2014; 2(3):34-144. 
xiii. Talari Kalpana, Dr. Tiruveedula Raja Rajeswari, 

Ramana Reddy Ganji. Development and Validation 

of Analytical Method for Determination of 

Dolutegravir Sodium, Lamivudine and Tenofovir 

Disoproxil Fumarate Using Reverse Phase High 

Performance Liquid Chromatography. Der Pharma 

Chemica. 2017; 9(8):117-127. 
xiv. Valeria Cozzi, Nitin Charbe, Sara Baldelli, Simone 

Castoldi, Chiara Atzori, Dario Cattaneo, Emilio 

Clementi. Development and Validation of a 

Chromatographic Ultraviolet Method for the 

Simultaneous Quantification of Dolutegravir and 

Rilpivirine in Human Plasma. Therapeutic Drug 

Monitoring. 2016; 38(3):407-413. 
xv. Castellino S, Moss L, Wagner D et. al. Metabolism, 

excretion, and mass balance of the HIV-1 integrase 

inhibitor dolutegravir in humans. Antimicrobial 

Agents and Chemotherapy. 2013; 57:3536-3546. 
xvi. Pal N, Rao A, Ravikumar P. Simultaneous HPLC 

Method Development and Validation for Estimation 

of Lamivudine, Abacavir and Dolutegravir in 

Combined Dosage Form with their Stability Studies. 

Asian Journal of Chemistry. 2016; 28(2):273-276. 
xvii. Harde M, Wankhede S, Chaudhari P. Development of 

validated UV spectrophotometric method for 

simultaneous estimation of Ibuprofen, Paracetamol 

and Caffeine in the bulk drug and marketed 

formulation. World J Pharm Res 2015; 4(9):1428-36. 
xviii. Gandhi SP, Dewani MG, Borole TC, Damle MC. 

Development and validation of stability indicating 

HPLC method for determination of Diacerein and 

Aceclofenac as bulk drug and in tablet dosage form. 

Int J Res Pharm Chem 2011; 1(4):799-806. 
xix. Balasaheb BG, Balasaheb AK, Subhash TR, Jijabapu 

K, Sudhakar PS. Development and validation of UV 

spectrophotometric method for estimation of 

dolutegravir sodium in tablet dosage form. Malaysian 

J Anal Sci. 2015; 19(6):1156-1163. 
xx. Ananda Kumar Chettupalli, Vivek Kunduru, 

Narender Boggula, Vasudha Bakshi. Development 

and Validation of Capecitabine Tablet 

(Pharmaceutical Dosage Form) by using RP-HPLC 

Method. Indo Am. J. P. Sci. 2017; 4(03):550-557. 


