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ABSTRACT:

Obijectives: The aim and objective of this research paper is the development and validation of a
rapid, simple, sensitive, precise and specific stability-indicating high-performance liquid
chromatographic (HPLC) method for the quantitative estimation of dolutegravir sodium in bulk
drug and pharmaceutical dosage form.

Methods: The chromatographic separation was achieved on the Thermo Fischer Scientific C8
Synchronis (150x4.6mm, 5um) using isocratic mode. Mobile phase composed of a mixture of
Buffer: ACN in the ratio of 60:40 v/v at the flow rate of ImL/min. The wavelength of detection
is 258 nm. The retention time of DTG was 6.60.

Results: The proposed method shows a good linearity in the concentration range of 80-120% for
DTG. Precision and recovery study results are in between 98 and 102%. In the entire robustness
conditions, percentage relative standard deviation is <2.0 %. The peak for dolutegravir sodium
was observed at 6.0£1.0 minutes. 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. All the parameters of validation were found in the acceptance range of ICH
guidelines. The developed method is stability indicating, precise and specific which can be
applied for the routine quality control analysis of dolutegravir sodium.

1. INTRODUCTION

Dolutegravir

sodium;(3S,7R)-13-[(2,4-
difluorophenyl)methylcarbamoyl]-7-methyl-9,12-dioxo-
4-oxa-1,8-diazatricyclo[8.4.0.03,8]tetradeca-10,13-
dien-11-olate (Fig 1), is an integrase stand transfer

chemically  known as

inhibitor which is active against human immune- _F
deficiency virus that binds to the integrase active site

and block the strand transfer step of retroviral DNA

integration which is essential for the HIV replication I

cycle and ultimately inhibits the viral activity.[1-4]
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Fig 1: Structure of Dolutegravir Sodium
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The high mortality rate and increased transmission of
human immunodeficiency virus (HIV) have made it a
worldwide public health problem, which is mostly
spreading out in the countries having middle and low
financial resources[5-7]. There were approximate 39.9
million people living with HIV in 2023, and about 1.4
million of those were less than 15 years old. India has
the third largest HIV epidemic in the world. In 2023,
HIV prevalence among adults (aged 15-49) was an
estimated 0.2%. This figure is small compared to most
other middle-income countries but because of India's
huge population (1.46 billion people) this equates to 2.5
million people living with HIV[8,9].

Integrase strand transfer inhibitors (INSTIs), the newest
class of antiretrovirals, act by preventing HIV DNA
from incorporating into the host T-lymphocyte genome,
limiting virus propagation. Dolutegravir, the most
recent INSTI, can be taken once daily[10]. The
integrase strand transfer inhibitor (INSTI) dolutegravir
(DTQG) is recommended as an alternative first-line HIV
treatment to efavirenz (EFV) in the current World
Health Organization (WHO) consolidated antiretroviral
(ARV) guidelines[11], and is widely recommended in
other international treatment guidelines[12-14]. The
efficacy of DTG has been established in studies of the
naive and pre-treated patients[15-18]. In particular,
DTG has shown an improved safety profile compared to
the non-nucleoside reverse transcriptase inhibitor
(NNRTI) EFV as first-line treatment[19].Generic
versions of DTG have already become available as a
single tablet regimen.

The literature  review revealed a liquid
chromatography-tandem mass spectrometry
method[20] and a sensitive HPLC-MS/MS method[21]
for the estimation of dolutegravir in human blood
plasma. A stability-indicating high performance thin
liguid chromatography method[22] and ultra-high
performance liquid chromatography method[23] were
reported for the estimation of dolutegravir sodium with
other drugs. One HPLC-ultraviolet method in
combination with liquid-liquid extraction with isocratic
elution was reported to analyze Dolutegravir plasma
concentration[24]. Few studies of HPLC method are
available yet for the quantitative determination of
dolutegravir.  Further,  official monograph  of
dolutegravir sodium present in pharmacopoeia consists
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of gradient method. The aim of the present work was to
develop simple, economic, precise, accurate, specific,
stability-indicating HPLC method for the determination
of dolutegravir in bulk form and/or in pharmaceutical
dosage form. The developed method was validated as
per International Conference on Harmonization (ICH)
guidelines.

2. OBJECTIVES

e The objective of the present work is to develop a
stability indicating analytical method for the
quantification of active content of Dolutegravir in
bulk and pharmaceutical dosage formulation,
forced degradation studies according to ICH
guidelines and quantification of degradants if
present.

e The developed method may be applied in
pharmaceutical industry to assure the good quality
of drugs.

e The present work also can be extended for
identification, isolation and characterization for
potential degradation impurities which are found
during stability testing, manufacturing process and
stress study of formulation drug products by
hyphenated techniques.

e Based on above objective and literature search we
have selected dolutegravir tablet formulation for
performing research in analytical method
development and validation as follows:
> Development and validation of a reverse

phase-liquid chromatographic method for
Dolutegravir in bulk and tablet dosage form.

» Development and validation of a stability
indicating RP-HPLC method for the
estimation of dolutegravir in pharmaceutical
formulations as per ICH guidelines.

> ldentification and characterization of a novel
potential degradant if found.

3. MATERIALS AND METHODS
Instrumentation

Chromatographic separation was performed using the
Agilent 1200 chromato-graphic system equipment with
a reciprocating pump UV/Visible detector with a 20 uL
fixed loop, and the data were analyzed by using Data
Ace software. The analytical balance used for weighing
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the standard and sample was Mettler Toledo. An
Ultrasonicator was used for sonication. The Thermo
Scientific Forma 3960 Series environmental chamber
was used for stress testing. The mixture was filtered
through 0.45 pm membrane under vacuum.

Solvents & Chemicals

Dolutegravir sodium bulk drug was obtained from
Cipla. The HPLC Water was obtained from a Milli-Q
UF-Plus apparatus (Millipore) and was used to prepare
all solutions for the method. Other chemicals and
reagents used were of analytical grade.

Selection of Chromatographic conditions

Proper selection of the method depends up on the nature
of the sample (ionic/ ionizable / neutral molecule), its
molecular weight and solubility. The drug selected in
the present study, was polar in nature. Thus reverse
phase HPLC was selected for the initial separation
because of its simplicity, suitability, ruggedness and its
wider usage.

Selection of wavelength

Using photodiode spectrophotometer, the absorption
spectra of the solution of dolutegravir were scanned in
the UV region 200-400 nm spectra .The spectra of 10
ppm solution of dolutegravir in methanol were recorded
on a UV spectrophotometer. The wavelength of the
maximum absorbance was observed.

Preparation of Buffer and Mobile Phase
Mobile Phase A: Buffer Preparation

Transferred 500 mL HPLC grade/milli-Q water into a
1000 mL reagent bottle and 180 mg of EDTA disodium
salt dihydrate was added to it and further diluted with
500mL of HPLC grade water. The solution was shaken
until the particles get dissolved and sonicated to degas
in an ultrasonic bath. Filter through 0.45pum membrane
filter. It should be used within 3 days from the date of
its preparation and appropriate proportion to prepare
different volumes of solution and stored at room
temperature.

Mobile Phase B: Solvent Mixture

Transferred 500 mL HPLC grade Acetonitrile into a
1000 mL reagent bottle. Pipette 1mL of HPLC grade
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Trifluroacetic acid into it and it is further diluted with
500 mL of HPLC grade Acetonitrile. Prior use, the
solution was sonicated to degas in an ultrasonicator for
10 minutes and filtered through 0.45um membrane
filter. The solution should be used within 3 days from
the date of its preparation and appropriate proportion to
prepare different volumes of solution and stored at
room temperature.

Mobile Phase Preparation

Prepare Mixture of Mobile Phase A and Mobile Phase
B in the ratio of 60:40 v/v

Preparation of Diluent Solution (Methanol 60% v/v in
water)

Transferred 600 mL of HPLC grade Methanol into a
1000 mL reagent bottle. Added 400 mL of HPLC grade
water and mixed well. Sonicated and degassed in
ultrasonic bath. Stored at room temperature and used
within 3 days from the date of its preparation.

Experimental Method
Preparation of Standard Solution

Weigh accurately about 100 mg of Dolutegravir
standard and transfer it into a 200mL volumetric flask.
Add about 140 mL of diluent, sonicate to dissolve and
dilute to volume with diluent and mix well. Further
dilute 5mL to 50 mL with diluent.

Preparation of Test Solution

Take 20 tablets and weigh accurately top calculate the
average weight. Accurately weigh and transfer 5 tablets
into a 500 mL volumetric flask by using mechanical
shaker until complete dispersion of tablets. Then add
350 mL of diluent and sonicate for 45 minutes with
intermittent shaking at room temperature, dilute to the
volume with diluent and mix well.

Preparation of Standard Stock Solution

Accurately weighed dolutegravir sodium standard
equivalent to 100 mg dolutegravir was transferred into a
100-mL volumetric flask. It was dissolved in 70 mL of
diluent by sonication for one minute and then further
diluted to volume with the same diluent in order to
obtain the standard stock solution of the concentration
1000 pg/mL of dolutegravir.
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Method Validation Studies

The HPLC method was validated as per the ICH
guidelines [25-27].

System Suitability Parameters

Six replicate injections of system suitability solutions
(working standard solution) were injected. The retention
time, areas, theoretical plates, peak asymmetry, and
resolution were calculated for standard solutions.

Precision

Precision of the method was verified by system and
method precision (Repeatability).

e  System precision was performed by six standard
preparations of Dolutegravir injected at the
nominal concentration level i.e., 100 ppm. The %
RSD of the six determinations was calculated.

e  Method precision/ Repeatability was determined
by six separate solutions of Dolutegravir sample at
a concentration of 0.05 mg/mL. %RSD for the
content of Dolutegravir was calculated.

Accuracy

Dosage blends of Dolutegravir tablets was spiked with
Dolutegravir API at different concentrations i.e., 80%,
100% and 130 % of target concentration level were
prepared in triplicates and solutions were analyzed once
separately. It has been prepared in such a way that the
average weight of tablet is kept constant and the weight
of APl was varied. Test solution was injected and the
assay was performed as per the test method.

Linearity

Linearity has been demonstrated in the range of 80-
120% of target concentration of the assay. Five series of
standard solutions in the above concentration range
were injected in duplicate. Standard solution A
calibration curve was determined for the drug
independently by plotting the peak areas obtained
against concentrations (in percentage). There exists a
linear relationship in the two graphs for the two
concentration ranges which are prepared. From the data
obtained correlation coefficient, Y- intercept and slope
were calculated to provide mathematical estimates of
the degree of linearity.
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Specificity

The specificity of the developed method was
established by analyzing the sample solutions
containing dolutegravir standard and prepared tablets in
relation to interferences from formulation ingredients.

Ruggedness

Ruggedness also known as Intermediate precision was
checked by repeating studies on two different days. Six
separate solutions of Dolutegravir sample at a
concentration of 0.05 mg/mL were analyzed. % RSD
for the content of Dolutegravir was calculated.

Robustness:

To determine the robustness of the method, the
experimental conditions, i.e. flow rate and temperature
of the mobile phase, were deliberately altered. For
changes in conditions, the sample was assayed in
triplicate. The optimum mobile phase flow rate was 1.0
mL/min. This was changed by 0.1 units to 0.9 and 1.1
mL/min and the effects were studied. The effect of a
change in temperature of the mobile phase was studied
at 30°C and 50°C.

Forced Degradation Studies

Forced degradation of dolutegravir sodium sample
solution was carried out with thermal degradation,
thermal and humidity degradation, photolytic
degradation, acid degradation, base degradation and
oxidative degradation. The detailed forced degradation
conditions are as given in Table 1. Chromatograms
were recorded for all of the above solutions

Table 1: Forced Degradation Conditions

Stress condition Description of the stress

condition

Thermal Exposed in hot air oven at 80°C
Degradation for 24 hours

Thermal and
Humidity
Degradation

Exposed at 50°C / 90% RH for
24 hours in a humidity chamber

Photolytic Exposed in the photostability
Degradation chamber
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Acid Degradation

5 ml of 5M HCI acid solution
and kept on water bath at 80°C
for 5 hours

Base Degradation

5 ml of 5M NaOH solution and
kept on water bath at 80°C for 5
hours

Oxidative
Degradation

10 ml of 10% Hydrogen
peroxide solution and kept on

water bath at 40°C for 5 hours

4. RESULTS AND DISCUSSION
Chromatographic method for separation

The chemical nature of the sample provides valuable
information for LC separation. The nature of the sample
i.e. ionic, non-ionic or neutral, its molecular weight and
solubility plays a major role in the selection of the
method. Since the drug, dolutegravir is polar in nature,
reverse phase chromatography was selected for
separation.

Selection of Detection Wavelength

The spectra of dolutegravir showed the maximum
absorbance at the wavelength 258 nm (Fig 2). So, the
wavelength 258 nm was selected for the analysis.

200 250 360 3ko 460
nm

Fig 2: UV Spectrum of Dolutegravir
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Chromatographic conditions

Optimized method for the estimation of Dolutegravir by
RP-HPLC was finally achieved by using the following
chromatographic conditions.

Table 2: Optimized Chromatographic Conditions
for Dolutegravir

Mobile phase Buffer : ACN (60:40 v/v)
186 mg of EDTA was weighed
into a 1000mL beaker, dissolved
and diluted with1000mL with
Buffer HPLC water.
C8 Synchronis (4.6 x 150mm,
Column 5um)
Flow rate 1 mL/min
Wavelength 258 nm
Column 40°C
Temperature
Injection 20pL
Volume
Autosampler 12°C
Run time 15 minutes

Method Validation Results
System Suitability Parameters

System suitability was studied by injecting six
replicates of the standard solution. The system
suitability parameters are given in Table 3. The number
of theoretical plates was found to be 12467, which
indicates efficient performance of the column.

Table 3: System Suitability Parameters by the
HPLC Method

Parameter Result
Retention time (min) 6.60
Tailing factor 0.94
No. of theoretical plates 12467
Area 14376890
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Precision

The developed method was found to be precise as the %
RSD values for system and method precision studies
were less than 2%. The results are shown in Table 4 and
5.

Accuracy

Satisfactory recoveries ranging from 98.5 to 99.1 %
were obtained by the proposed method. The results
obtained are given in Table 6.

Table 4: Results of System Precision

Sample Area Theoret Rt Tailing
ID Counts ical (min) Factor
Plates

SYSTE
M
PRECIS
ION -1

3685682 12154 6.68 0.93

SYSTE
M
PRECIS
ION — 2

3687077 12378 6.68 0.92

SYSTE
M
PRECIS
ION —3

3691781 12423 6.68 0.92

SYSTE
M
PRECIS
ION — 4

3687886 12362 6.68 0.91

SYSTE
M
PRECIS
ION -5

3685407 12430 6.67 0.92

SYSTE
M
PRECIS
ION — 6

3686305 12497 6.67 0.92

AVER 3687124 12374 6.67 0.92
AGE

S.D. 2237.777 - - -

%RSD 0.06 - - -

LIMIT NMT 2% NLT NMT 2
S 2000

Table 5: Results of Method Precision/ Repeatability

Sample Injection | Assay %(w/w)

1 99.98
2 99.58
3 99.1
4 99.33
5 100.45
6 99.76

Mean 99.7

S.D. 0.48076

% RSD 0.5

SD indicates standard deviation.
RSD indicates relative standard deviation.

Table 6: Recovery results of Dolutegravir

Spiked | API API %Recovery
Level Added Recovered
(Mg/mL) | (ug/mL )

80% 39.88365 39.53894 99.1

100% 49.97986 49.39791 98.8

130% 65.18114 64.22667 98.5

* Mean of three determinations at all three spiked level.
Linearity

A linear relationship was observed by plotting the drug
concentration against the peak areas. Dolutegravir
showed a linear response in the concentration range of
80, 90, 100, 110 and 120 % by the HPLC method. The
regression of the plot was computed by the least-
squares regression method. Linearity results are
presented in Table 7 and the linearity plot is shown in
Fig 3.

Table 7: Linearity Results of Dolutegravir (80% to
120% w.r.t nominal concentration)

SD indicates standard deviation.

RSD indicates relative standard deviation.
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S. No. % of | Concentratio | Average
Level | nin(ug/mL) | Peak
Area
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1 80 40.1076 2374509 Ruggedness (Intermediate precision)
2 0 45,1210 2657433 The all individual assays of Dolutegravir and Relative
standard deviation of % assay results were within the
3 100 50.1345 2955145 acceptance criteria on two days (Table 8).
4 110 53.4768 3158160 Robustness
5 120 60.1614 3554266 Samples of dolutegravir were analyzed for different
Slope 5881163 flow rate and change in temperature of the mobile
phase. It was observed that there were no marked
y-intercept 10921.00 changes in chromatograms, which demonstrated that the
: developed method was robust in nature. The results are
Correlation 1.00 given in Table 9 and 10.
Coefficient
Table 11: Forced Degradation Studies Results
Tinearkty Callbration Plot Mode Of - % Peak
— S 0
Degradati Conditi | %Ass Degradati | Purit
...... r on ay
v on on y
r /_?,.Ff" No
; el Initial Treatme | 101.8 NA Pure
nt
5 - Thermal 80°C — No
v ® Degradatio 104.3 | degradatio | Pure
! n 24hr n
| , - T T Thermal
Ll ol T . M .. and 50°C/90
Humidity | % RH - 99 2.8 Pure
Fig 3: Linearity Graph For Dolutegravir Degrzdatlo 24hr
Specificity Photolytic S;rﬂgl‘;' 103.2 NA | Pure
It was found that there was no interference due to the Degrzdatlo Exposed 1015 17 Pure
excipient in the tablet formulation (Fig 4). A good sample ) )
correlation was also found between the retention time of Acid _
the standard and sample of dolutegravir. Degradatio | 5 M HCI 90 118 Pure
n
& Base 5M No
Degradatio NaOH 102.1 | degradatio | Pure
0 o n n
Oxidative o
Degradatio 10% 100.5 1.3 Pure
2 4 n H20;
£ E §

Fig 4: Representative Chromatogram of Sample for
Specificity
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SD indicates standard deviation.

RSD indicates relative standard deviation.
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Table 8: Ruggedness Results

Sample Assay of Dolutegravir as % of labeled
no. amount
Day-01 Day-02

1 99.83 100.16
2 99.72 99.78
3 99.12 99.91
4 99.75 99.59
5 99.74 99.57
6 99.91 99.32

Average 99.5 99.7

%RSD 0.4 0.3

RSD indicates relative standard deviation.

Table 9: Flow Rate Variations Robustness Results

Assay of Dolutegravir as % of labeled

amount
Low Flow rate High Flow rate
(0.9mL) (1.1 mL)
0, 0,

%RSD /o %RSD /o

Assay Assay
100.73 £ 100.09 =
1.43 144 1.24 194

* Mean of three determinations.
RSD indicates relative standard deviation.

Table 10: Temperature Variations Robustness
Results

Assay of Dolutegravir as % of labeled
amount
Low Temperature | High Temperature
(30°C) (50°C)
% %
0, [0)
76 RSD Assay Y6 RSD Assay
99.90 = 99.63 =
0.57 0.57 ! 0.99

* Mean of three determinations.

RSD indicates relative standard deviation.
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Forced Degradation Results of Dolutegravir

The main peak was found to be spectrally pure in all the
degradation condition indicating that there is no co-
elution with main peak. Thus, the method can be said to
be stability-indicating. The numbers of the degradation
peaks observed in different stress conditions are shown
in Table 11.

5. CONCLUSION

A simple, reproducible and efficient reverse phase High
performance liquid chromatography (RP-HPLC)
method has been developed for estimation of
Dolutegravir in bulk and in its tablet dosage form.
Various mobile phase systems were prepared and used
to provide an appropriate chromatographic separation,
but the proposed mobile phase comprising of Buffer
and Acetonitrile in the ratio 60:40 gave a better
resolution and sensitivity. Chromatography separations
were carried out on Thermo Fischer Scientific C8
Synchronis column (150 x 4.6mm; Sum) at a flow rate
of 1 mL/min and UV detection at 258 nm and the
retention time for Dolutegravir is 6.61 minutes. The
linear dynamic response was found to be in the
concentration of 80-120 %. The slope, intercept and
correlation coefficient was found to be 1.00
respectively. The percentage recovery of Dolutegravir
was found to be 98.5 to 99.1 %. Forced Degradation
studies result reveals that the purity of dolutegravir was
unaffected by the presence of its degradation products.
The percent assay of all the degraded samples varied
between 90.0 and 104.3 %. Proposed methods were
found to be simple, accurate, precise, rapid and
economical and therefore could be used for routine
analysis. sit. Arcu felis bibendum ut tristique et egestas
quis.

REFERENCES

1. Highlights  Of  Prescribing Information.
https://www.accessdata.fda.gov/drugsatfda_docs/I
abel/2013/204790Ibl.pdf.

2. National Institutes of Health. FDA-Approved HIV
medicines. hivinfo.nih.gov.
https://hivinfo.nih.gov/understanding-hiv/fact-
sheets/fda-approved-hiv-medicines

3. FDA approves new drug to treat HIV infection.
Archive-it.org. https://wayback.archive-


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2025) 15(3), 1567-1576 | ISSN:2251-6727

10.

11.

12.

1575

it.org/7993/20170112023854/http://www.fda.gov/
NewsEvents/Newsroom/PressAnnouncements/uc
m364744.htm

Castellino, S.; Moss, L.; Wagner, D.; Borland, J.;
Song, I.; Chen, S.; Lou, Y.; Min, S. S.; Goljer, |.;
Culp, A.; Piscitelli, S. C.; Savina, P. M.
Metabolism, Excretion, and Mass Balance of the
HIV-1 Integrase Inhibitor Dolutegravir in
Humans. Antimicrobial Agents and
Chemotherapy 2013, 57 (8), 3536-3546.

EVS Explore. Nih.gov.
https://ncit.nci.nih.gov/ncitbrowser/ConceptRepor
t.jsp?dictionary=NCI_Thesaurus&ns=NCI_Thesa
urus&code=C121543 (accessed 2025-05-28).
Bokharaei-Salim, F.; Kalantari, S.; Zahra

Gholamypour; Najafi, A.; Hossein Keyvani;
Esghaei, M.; Seyed Hamidreza Monavari;
Khadijeh Khanaliha; Bastani, M.-N.; Atousa

Fakhim; Saba Garshasbi. Investigation of the
Effects of a Prevention of Mother-To-Child HIV
Transmission Program among Iranian Neonates.
2018, 163 (5), 1179-1185.

Lilian, R. R.; Kalk, E.; Kapila Bhowan; Berrie,
L.; Carmona, S.; Technau, K.; Sherman, G. G.
Early Diagnosis of in Utero and Intrapartum HIV
Infection in Infants prior to 6 Weeks of Age.
Journal of clinical microbiology 2012, 50 (7),
2373-23717.

UNAIDS. FACT SHEET 2024 Global HIV
Statistics; 2024.
https://www.unaids.org/sites/default/files/media_a
sset/UNAIDS_FactSheet_en.pdf.

UNAIDS. AIDSinfo | UNAIDS. Unaids.org.
https://aidsinfo.unaids.org/.

Rodger, A. J.; Lodwick, R.; Schechter, M.; Deeks,
S.; Amin, J.; Gilson, R.; Paredes, R.; Bakowska,
E.; Engsig, F. N.; Phillips, A. Mortality in Well
Controlled HIV in the Continuous Antiretroviral
Therapy Arms of the SMART and ESPRIT Trials
Compared with the General Population. AIDS
2013, 27 (6), 973-979.

Gohil K. Pharmaceutical approval update. P T.
2014 Nov;39(11):746-72. PMID: 25395816;
PMCID: PMC4218669.

THE USE of ANTIRETROVIRAL DRUGS for
TREATING and PREVENTING HIV
INFECTION 2016 RECOMMENDATIONS for a

13.

14.

15.

16.

17.

18.

PUBLIC HEALTH APPROACH SECOND
EDITION.
https://iris.who.int/bitstream/handle/10665/20882
5/9789241549684_eng.pdf?sequence=1.
Gunthard, H. F.; Saag, M. S.; Benson, C. A.; del
Rio, C.; Eron, J. J.; Gallant, J. E.; Hoy, J. F,;
Mugavero, M. J.; Sax, P. E.; Thompson, M. A;
Gandhi, R. T.; Landovitz, R. J.; Smith, D. M.;
Jacobsen, D. M.; Volberding, P. A. Antiretroviral
Drugs for Treatment and Prevention of HIV
Infection in Adults. JAMA 2016, 316 (2), 191-
210.

Guidelines for the Use of Antiretroviral Agents in
Adults and Adolescents with HIV Developed by
the DHHS Panel on Antiretroviral Guidelines for
Adults and Adolescents -A Working Group of the
Office of AIDS Research Advisory Council
(OARAC) How to Cite the Adult and Adolescent
Guidelines: Panel on Antiretroviral Guidelines for
Adults and Adolescents. Guidelines for the Use of
Antiretroviral Agents in Adults and Adolescents.
https://clinicalinfo.hiv.gov/sites/default/files/guide
lines/documents/adult-adolescent-arv/guidelines-
adult-adolescent-arv.pdf.

GUIDELINES; 2017.
https://www.eacsociety.org/media/guidelines_8.2-
english.pdf (accessed 2025-05-28).

Walmsley, S.; Baumgarten, A.; Berenguer, J.;
Felizarta, F.; Florence, E.; Khuong-Josses, M.-A.;
Kilby, J. M.; Lutz, T.; Podzamczer, D.; Portilla,
J.; Roth, N.; Wong, D.; Granier, C.; Wynne, B.;
Pappa, K. Brief Report. JAIDS Journal of
Acquired Immune Deficiency Syndromes 2015,
70 (5), 515-519.

Clotet, B.; Feinberg, J.; van Lunzen, J.; Khuong-
Josses, M.-A.; Antinori, A.; Dumitru, I;
Pokrovskiy, V.; Fehr, J.; Ortiz, R.; Saag, M.;
Harris, J.; Brennan, C.; Fujiwara, T.; Min, S.
Once-Daily Dolutegravir versus Darunavir plus
Ritonavir in Antiretroviral-Naive Adults with
HIV-1 Infection (FLAMINGO): 48 Week Results
from the Randomised Open-Label Phase 3b
Study. The Lancet 2014, 383 (9936), 2222—2231.
Superior Efficacy of
Dolutegravir/Abacavir/Lamivudine FDC
Compared With Ritonavir-Boosted Atazanavir
Plus Tenofovir Disoproxil


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2025) 15(3), 1567-1576 | ISSN:2251-6727

19.

20.

21.

22.

23.

24.

1576

Fumarate/Emtricitabine FDC in Treatment-Naive
Women With HIV-1 Infection: ARIA Study.
Natap.org.
https://www.natap.org/2016/IAC/1AC_53.htm.
Aboud, M.; Kaplan, R.; Lombaard, J.; Zhang, F.;
Hidalgo, J. A.; Mamedova, E.; Losso, M. H;
Chetchotisakd, P.; Brites, C.; Sievers, J.; Brown,
D.; Hopking, J.; Underwood, M.; Nascimento, M.
C.; Punekar, Y.; Gartland, M.; Smith, K.
Dolutegravir versus Ritonavir-Boosted Lopinavir
Both with Dual Nucleoside Reverse Transcriptase
Inhibitor Therapy in Adults with HIV-1 Infection
in  Whom First-Line Therapy Has Failed
(DAWNING): An Open-Label, Non-Inferiority,
Phase 3b Trial. The Lancet Infectious Diseases
2019, 19 (3), 253-264.

Grégoire, M.; Deslandes, G.; Renaud, C,;
Bouquié, R.; Allavena, C.; Raffi, F.; Jolliet, P.;
Dailly, E. A Liquid Chromatography—Tandem
Mass Spectrometry Assay for Quantification of
Rilpivirine and Dolutegravir in Human Plasma.
Journal of Chromatography B 2014, 971, 1-9.
Bennetto-Hood, C.; Tabolt, G.; Savina, P.;
Acosta, E. P. A Sensitive HPLC-MS/MS Method
for the Determination of Dolutegravir in Human
Plasma. Journal of Chromatography B 2014, 945-
946, 225-232.

Dhanve, A; Rao, J.R.; Dhale, C. Development and
Validation of Stability Indicating HPTLC Method
For Simultaneous Estimation of Lamivudine And
Dolutegravir Sodium in Bulk and Pharmaceutical
Dosage Formulation. International Journal Of
Pharmaceutical Sciences And Research 2018, 9
(11), 4701-4708.

Balaji Thakare; Mittal, A.; Manoj Charde; Rahul
Umbarkar; Kohle, N.; Chandra, P.; Kadam, M.

Development and Validation of Stability-
Indicating  Assay UHPLC  Method for
Simultaneous  Analysis  of  Dolutegravir,

Lamivudine and Tenofovir Disoproxil Fumarate
in Bulk and Pharmaceutical Formulation.
Research journal of pharmacy and technology
2022, 4061-4066.

Li, D.; Fu, Q.; Du, X.; Li, T. Development and
Validation of an HPLC Method for Quantification
of Dolutegravir in Human Plasma. Biomedical
Chromatography 2023, 37 (10).

25.

26.

27.

ICH. International conference on harmonisation
of technical requirements for registration of
pharmaceuticals for human use ICH harmonised
tripartite  guideline validation of analytical
procedures: text and methodology Q2(R1); 2005.
https://database.ich.org/sites/default/files/Q2%28
R1%29%20Guideline.pdf.

ICH. International conference on harmonisation
of technical requirements for registration of
pharmaceuticals for human use ICH harmonised
tripartite guideline stability testing: photostability
testing of new drug substances and products Q1B
Current Step 4 Version; 1996.
https://database.ich.org/sites/default/files/Q1B%2
O0Guideline.pdf.

ICH. International conference on harmonisation
of technical requirements for registration of
pharmaceuticals for human use ICH harmonised
tripartite guideline stability testing of new drug
substances and products Q1A(R2); 2003.
https://database.ich.org/sites/default/files/Q1A%2
8R2%29%20Guideline.pdf.


http://www.jchr.org/

