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Abstract:

Aim: Dolutegravir and Lamivudine both are antiviral agent. It is used for treatment of human immunodeficiency virus. FDA
approved for these two regimens. Dolutegravir is an integrase strand transfer inhibitor (INSTI) and Lamivudine is nucleoside
analogue reverse transcriptase inhibitor (NRTI).

Method: A newly developed method was established and precise simple Economic and less time consuming. The
chromatographic separation was achieved on Sun fire Cg, (150X4.6mm) 5um to select the ideal mobile phase. Among that
Acetonitrile: Potassium Dihydrogen orthophosphate (55:45 v/v) was found to be ideal since it gave good resolution and peak
shapes with perfect symmetry. The linearity was found to be concentration range of 2-10ug/ml, for Dolutegravir and 12-
60ug/ml for Lamivudine. The correlation coefficient (r?) was found to be 0.999, 0.999 and 0.999. The retention time of
Lamivudine and Dolutegravir was found to be 1.6 min and 2.6 min respectively. The flow rate was found to be optimized at
1.0mL/min. detection was carried out at 260nm by UV detection. The develop method validate as per ICH guidelines.
Conclusion: The developed method was validated for linearity, accuracy, precision, the limit of detection and quantification,
specificity. The method was applied successfully for the determination of dolutegravir and Lamivudine in combined dosage

form.
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INTRODUCTION

Chromatography, a separation technique, is mostly used in
chemical analysis. High-performance liquid
chromatography (HPLC) is an extremely versatile
technique. Where analytes are separated by passage
through a column packed with micrometer-sized particles.
The reversed-phase chromatography is commonly used
separation technique in HPLC -5

Dolutegravir

IUPAC name have (4R,12aS)-N-(2,4-Difluorobenzyl)-7-
hydroxy-4- methyl-6,8-dioxo-3, 4, 6, 8, 1212a-
hexahydro- 2H-pyrido (1:,2":4,5) pyrazino (2,1-b) (1,3)
oxazine-9-carboxamide. The molecular formula of
C20H19F2N305 and molecular weight is 419.4gm/mol.
Generally soluble in methanol, dimethylformamide
(DMF), Dimethylsulphoxide (DMSO).The chemical
structure shown in Fig.1
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Fig. 1. Structure of Dolutegravir

Lamivudine
IUPAC name have 4-amino-1- [(2R, 5S)-2-
(hydroxymethyl) - 1,  3-oxathiolan-5-yI]-1,  2-

dihydropyrimidin-2one.The molecular formula of

CsH11N303S and molecular weight is 229.26gm/mol.
Generally soluble in Water, ethanol, methanol,
dimethylformamide (DMF), Acetonitrile. The
chemical structure shown in Fig.2
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Fig. 2. Structure of Lamivudine

MATERIALS AND METHODS:

The reference standard of Dolutegravir and Lamivudine
were received from Macleod’s Pharmaceuticals Ltd,
Himachal Pradesh respectively. HPLC grade acetonitrile,
Methanol and methanol procured from Sigma Aldrich
chemicals Pvt Ltd, Bangalore. Potassium dihydrogen
orthophosphate received from Himedia laboratory Pvt.
Ltd, Mumbai. The HPLC Waters instrument was used
which consisted of Waters 515 solvent delivery system
using a Sun fire C8 (150x4.6mm) 3.5 pum and Waters 2489
UV detector. The software used was to Empower 2. The
mobile phase was sonicated using the Ultra Sonic
Sonicator. The wavelength was fixed utilizing UV1650PC,
Shimadzu.
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Preparation of Mobile phase:

The isocratic mobile phase was Acetonitrile: 0.05M
Potassium Dihydrogen Orthophosphate buffer (55:45).The
mobile phase was filtered through a 0.45 pum Millipore
filter and degassed by sonication for 15 min.

Buffer Preparation:

0.05 M Potassium Dihydrogen Orthophosphate buffer was
prepared by dissolving 6.8 g of Potassium Dihydrogen
Orthophosphate in 1000 ml of water.
Preparation of Standard stock
Dolutegravir:

Weighed about 10mg of Dolutegravir and Lamivudine
reference standard and transferred into 10ml volumetric
flask and make up the volume with the mobile phase and
kept for sonication for 5 minutes. The concentration was
approximately 1000pug/ml. Then Above stock solution was
taken and further diluted and make up with mobile phase
for2-10pg/mL  of Dolutegravir and 12-60 pg/mL in
Lamivudine.

solution of

RESULTS AND DISCUSSION
Selection of wavelength:
The selection of wavelengths for the analysis of
Dolutegravir and Lamivudine was selected from the UV
spectrum of drugs by scanning in the range of 200-400
nm. A UV Spectrum of 2-10pg/ml of Dolutegravir and
Lamivudine both are diluted with Acetonitrile and water
was recorded. From this, the wavelength of 257 nm for
Dolutegrvir and 271nm for Lamivudine. The Isobestic
contains 260nm. From the UV spectra, the wavelength
was selected as 260nm (Fig 3) as it shows good
absorbance. Hence, from the spectrum, it was concluded
that 260nm is the detection wavelength for the study.
Optimization of Chromatographic condition:
Different mobile phases were tried, to select the ideal
mobile phase. Among that Acetonitrile: Potassium
Dihydrogen orthophosphate (55:45 v/v) was found to be
ideal since it gave good resolution and peak shapes with
perfect symmetry. The retention time of Lamivudine and
Dolutegravir was found to be 1.6 min and 2.6 min
respectively. Stationary phase used was the Sun fire C8
(150X4.6)5pum column. There was no change in pH done

because better results were obtained in mobile phase pH
itself. The flow rate was found to be optimized at
1.0ml/min. detection was carried out at 260nm by UV
detection.

Fixed Chromatographic Condition
Stationary phase : Sun fire Cg, (150X4.6mm) 5um

Mobile phase . Acetonitrile: Potassium dihydrogen
orthophosphate

Solvent ratio : 55:45

Detection wavelength : 260nm

Flow rate : 1.0ml/min

Injection volume 1 20ul

Column temperature : 250C
UV-Detector : Waters 2489

Method Validation

The developed method validation parameters were
employed by ICH Guidelines

Linearity

A Calibration curve is a relationship between the
instrument response and a known concentration of the
analyte. It was observed that the optimized methods were
linear within a specific concentration range for individual
drugs. The Calibration curve was constructed by plotting
the Peak area Vs Concentration of calibration standard.
The linear concentration ranges from 2-10pg/ml of
Dolutegravir and 12-60pg/ml of Lamivudine. The
correlation coefficient for both the drugs was found to be
0.999 and 0.999.

Precision

Precision of the method was demonstrated by

1. Intraday precision

2. Interday precision

3. Repeatability

Intraday precision

Intraday precision was found by carrying out the analysis
at three different concentrations in the linearity range for
three times on the same day. %RSD was calculated and
the results are represented in Table.1

Table No: 1. Intra - Day precision

Level Concentration(ug/ml) Peak area %RSD

DOL LAM DOL LAM DOL LAM
62804 161738

| 4 24 62737 162841 0.14 0.39
62921 161742
90987 242894

] 6 36 91782 246165 0.55 0.80
90843 242682
118592 329796

i 8 48 117810 328093 0.79 0.26
119682 329381

228




S. Tamilarasan et al /J. Pharm. Sci. & Res. Vol. 13(4), 2021, 227-231

Table No: 2. Inter - Day precision

Level Concentration(ug/ml) Peak area %RSD

DOL LAM DOL LAM DOL LAM
65712 164542

| 4 24 65830 163841 0.31 0.58
66119 165735
92853 275562

1 6 36 92710 274653 0.72 0.17
91620 275432
130771 349782

i 8 48 131082 351380 0.19 0.25
130585 349876

Interday precision System suitability studies

Interday precision was found by carrying out the analysis
at three different concentrations in the linearity range for
three days over a period of one week. % RSD was
calculated and the results are represented in Table.2.

System suitability parameters like plate number, peak
asymmetric factor, capacity factor, selectivity factor,
resolution factor is calculated with the help of standard
chromatogram. Table.5

Repeatability

Standard solution of mixture of drug was injected five Table no: 5. System suitability

times and its %RSD was calculated and the result Parameters Drugs
represented in Table.3. _ DOL LAM
Tailing factor 1.0 1.0
Table No: 3. Repeatability of injection RTeS(t)-lu“?-n T 1.03 T
Concentration(pg/ml) Peak area %RSD elention fime =M -omin
DOL LAM DOL LAM DOL LAM
92857 | 242761
92662 | 242961
93864 | 242901 ook ]
6 36 0.50 0.47
92668 | 239989
92877 | 242700 £ E
92648 | 242789
Limit of detection (LOD) and limit of quantification
(LOQ) o . . ]

L
200.00 250.00 a00.00

Fig.3.

as0.00 200.00

The lowest amount of analyte in a sample that can be
detected under stated experimental conditions and Limit of
quantification is the lowest amount of analyte in the
sample that is quantified and is usually established by
injecting the lowest concentration of standard solution at
which the peak was determined. Preparation of calibration
curve from the serial dilution of standard was repeated for
six times. The limit of detection and limit of quantification
was calculated by using the average value of standard ooon0]
deviation and slope. The LOD and LOQ were determined 2 o]
from the linearity studies and the values were tabulated
(Table. 4) LOD=3.3*(SD/slope), LOQ=10*(SD /slope).

Overlay Spectrum of Dolutegravir and
Lamivudine

0.0018
0.0016
0.0014

0.0012-

0.0006-
0.0004

0.0002

Table no: 4. LOD &LOQ

Parameters i
Drugs LOD LOQ 0.00 l.E}D Z.E)D 3%)0 4(‘)0 5(‘)0 G(‘)O
Mnutes
DOL 0.05 0.15
LAM 0.10 0.30

Fig.4. Standard Chromatogram of Dolutegravir
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Fig.5. Standard Chromatogram of Lamivudine
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Fig.6. Chromatogram of Bulk (Dolutegravir,

Lamivudine)
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Fig.7. Calibration Curve of Dolutegravir
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Fig.8. Calibration Curve of Lamivudine

CONCLUSION

An isocratic novel method has been developed for the
estimation of Dolutegravir and Lamivudine in bulk. By
RP-HPLC coupled UV detector.The above data concluded
that the developed method is simple, rapid, and time-
consuming. This method ability to separate components
within 5 minutes. When compared with pre-reported
methods, this method is easier and faster with high
specificity and sensitivity and also economical. The
developed method is fully validated as per ICH guidelines
results show that the method is reliable and acceptable.
The main advantage of the proposed methods is suitable
for routine analysis.
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