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An easy, correct, specific, and validated RP-HPLC technique was created to 
estimate concomitantly Atazanavir (ATV) and Cobicistat (COBI) in combined 
tablet dosage (EVOTAZ®, Bristol-Myers Squibb). The Eclipse XDB C-18 
piller (250 mm × 4.6 mm, 5 µm) remained rummage-sale to separate the 
samples with an isocratic moveable stage of 0.02 M Potassium dihydrogen 
phosphate bumper (pH 2.5) and acetonitrile in a 40: 60 (v/v) ratio at 1.0 
mL/min. The holding period of Cobicistat and Atazanavir was eluted at 2.977 
min and 5.275 min respectively and the resolution was 11.358. The plate counts 
of 4510 (COBI) and 8615 (ATV) were theoretical values that validated the great 
column efficiency. The technique was confirmed in agreement with ICH Q2 
(R1) requirements of scheme appropriateness, linearity, exactness, correctness, 
specificity, LOD, LOQ, robustness, and forced degradation tests. The linearity 
was determined at a 60-180 µg/mL (COBI) and 120-360 µg/mL (ATV) and the 
correlation coefficients of both analytes were 0.999. Intra-day precision %RSD: 
COBI 0.040%, ATV 0.054%; Inter-day %RSD: COBI 0.086%, ATV 0.083%. 
Average percentage recoveries were 100.59% (COBI) and 100.10% (ATV). 
LOD: COBI 0.075 µg/mL, ATV 0.150 µg/mL; LOQ: COBI 0.15 µg/mL, ATV 
0.30 µg/mL. Assay of EVOTAZ® tablets yield drug contents of 99.74% (COBI, 
150 mg) and 99.75% (ATV, 300 mg). The stability-reporting ability was proved 
by forced degradation experiments; acid, alkali, oxidative, thermal, photolytic, 
and neutral. 
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1. INTRODUCTION: 
The action of HIV-1 contagion has taken a new twist 
with the inclusion of pharmacokinetically improved 
protease inhibitor (PI) regimens. Atazanavir (ATV), 
an azapeptide HIV-1 protease inhibitor with 
molecular formulation C₃₈H₅₂N₆O₇ (MW 704.9 
g/mol) is a specific HIV-1 virus Gag and Gag-Pol 
polyprotein processing inhibitor and acts by 
compulsory to the lively place of the HIV protease, 
stopping the creation of established virions. It is 

categorized as an anti-HIV, anti-retroviral and anti-
infective agent with a mean half-life of about 7 hours 
in healthy individuals. ATV is commercially 
available as EVOTAZ® (300 mg Atazanavir) in 
combination with Cobicistat. 
 
Cobicistat (COBI) or GS-9350 with a molecular 
formulation of C₄₀H₅₃N₇O₅S₂ (MW 776.03 g/mol) is 
a device-founded inhibitor of cytochrome P450 3A 
(CYP3A) isoforms. In contrast to ritonavir (a 
functional predecessor), Cobicistat does not have 
anti-HIV activity; it only has the pharmacological 
effect of preventing metabolism of co-administered 
protease inhibitors (Atazanavir and Darunavir) by 
CYP3A, thereby strongly boosting their systemic 
exposure and allowing them to be used at lower 
dosages. EVOTAZ® is a combination of Atazanavir 
300 mg and Cobicistat 150 mg in one pill that is 
taken once a day. 
 
In their joint amount procedure of a tablet, the 
analytical determination of ATV and COBI is 
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analytically difficult because these two drugs differ 
greatly in their molecular structures, pKa values 
(ATV ~ 4.7; COBI pKa basic: 6.69) and UV 
absorption properties. Although the EVOTAZ® 
combination has clinical significance, few validated 
RP-HPLC procedures that can be used to 
simultaneously determine ATV and COBI in drug 
formulations consume remained described in the 
works. A few of the stated methods are gradient 
elution, complex mobile phases, or do not have full 
validation of stability indicatively. The present work 
gifts the creation of a new, isocratic, constancy-
representative, RP-HPLC technique of 
simultaneously estimating Atazanavir and 
Cobicistat with extensive ICH Q2 (R1) validation. 

2. DRUG PROFILES 
2.1 Atazanavir 
IUPAC Name: methyl N-[(2S)-1-[2-[(2S,3S)-2- 
hydroxy-3-[[(2S)-2-(methoxycarbonylamino)-3,3-
dimethylbutanoyl]amino]-4-phenylbutyl]-2-[(4-
pyridin-2-ylphenyl)methyl]hydrazinyl]-3,3-
dimethyl-1-oxobutan-2-yl]carbamate; Molecular 
Formula: C₃₈H₅₂N₆O₇; MW: 704.9 g/mol; Melting 
Point: 200-204 C; pKa: -3.4 (weak base); Solubility: 
4.174 mg/ml in water (BCS Class II); DMSO 10 
mg/ml; Bioavailability: Mechanism: Blocks viral 
Gag and Gag-Pol polyprotein processing, attaching 
itself to the vigorous place of the HIV protease, 
stopping the development of established and 
infectious virions. Available as: EVOTAZ® 
(Atazanavir 300 mg + Cobicistat 150 mg; Bristol-
Myers Squibb); MRP ₹84,692.34 per 30 tablets. 

2.2 Cobicistat 
IUPAC Name: (1,3-thiazol-5-yl)methyl N-
[(2R,5R)-5-[(2S)-2-{[methyl({[2-(propan-2-yl)- 
1,3-thiazol-4-yl]methyl})carbamoyl]amino}-4-
(morpholin-4-yl)butanamido]-1,6-diphenylhexan- 
2-yl]carbamate; Molecular Formulation: 
C₄₀H₅₃N₇O₅S₂; MW: 776.03 g/mol; pKa :6.69; pKa 
:14.18; Protein binding: 97–98%; Half-life: 3–4 
hours; Mechanism: Mechanism-based inhibitor of 
CYP3A isoforms. Devoid of direct anti-HIV 
activity; is a pharmacokinetic enhancer, which 
suppresses CYP3A-mediated metabolism of ATV 
and darunavir. Solubility: Frugally solvable in 
aquatic, easily solvable in DMSO, ethanol and DMF. 
Storage: Room temperature (25°C). Name: 
EVOTAZ® (Bristol-Myers Squibb). 

3. MATERIALS AND METHODS: 
3.1 Instruments and Equipment: 
Table 1: List of Equipment for Simultaneous 
Estimation of ATV and COBI: 

Sr. 
No. Instrument/Equipment Specification/Model 

1 HPLC System 
Agilent HPLC 1100 
with E-Z Chrome 
Software, PDA Detector 

 

2 HPLC Column Eclipse XDB C-18, 250 
mm × 4.6 mm, 5 µm 

3 UV-Visible 
Spectrophotometer LABINDIA 2000U 

4 Electronic Balance High Precision 
Electronic Balance 

5 Ultrasonic Cleaner SISCO Ultrasonic 
Cleaner 

6 Thermal Oven SISCO Instruments, 
Hyderabad 

7 Vacuum Filtration Kit Standard Kit 
8 pH Meter ELICO pH Analyzer 
9 Glassware Class-A Borosilicate 

 
3.2 Chemicals, Reagents and Reference 
Standards 
Table 2: List of Chemicals, Reagents and Reference 
Standards 

Sr. 
No. Name Grade Manufacturer 

1 Water HPLC SD Fine-Chem Ltd., 
Mumbai 

2 Methanol HPLC SD Fine-Chem Ltd., 
Mumbai 

3 Acetonitrile HPLC SD Fine-Chem Ltd., 
Mumbai 

4 Orthophospho 
ric acid AR Merck 

5 Double 
distilled water HPLC Millipore Milli-Q 

System 

6 Atazanavir 
API 

Reference 
Standard 

Gifted by Sun 
Pharma India 
Limited 

7 Cobicistat 
API 

Reference 
Standard 

Gifted by Sun 
Pharma India 
Limited 

8 EVOTAZ® 
Tablets 

Commerci 
al (ATV 
300 mg + 
COBI 150 
mg) 

Bristol-Myers 
Squibb — Local 
Market 

 
3.3 Preparation of Moveable Stage 
Moveable Stage was a two isocratic combination of 
Solvent A (0.02 M Potassium dihydrogen phosphate 
cushion, attuned to pH 2.5 with dilute 
orthophosphoric acid) and Solvent B (HPLC-score 
acetonitrile in a relation of 40:60 (v/v). The buffer 
was made by carefully adding the amount of 
KH₂PO₄ needed to the HPLC grade aquatic and 
regulating the pH to 2.5. The Moveable Stage was 
passed finished a 0.45 µm PFLE skin sieve, and 
sonicated (15 min) to remove the gasses. Water: 
acetonitrile (30:70 v/v) was rummage-sale as the 
diluent. 

3.4 Groundwork of Normal Answers 
Typical keys of Cobicistat (1500 µg/mL) and 
Atazanavir (3000 µg/mL) were ready by precisely 
considering 15 mg of COBI and 30 mg of ATV, 
respectively, into a 10 mL volumetric flask, 
dissolving in three-quarters capacity of diluent, 
sonicating for 5 minutes, and making up to capacity. 
Using a 10 mL volumetric bottle, 1.0 mL of each 
stock answer was pipetted and filled up to capacity 
with diluent to come up with working concentrations 
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of 150 µg/mL (COBI) and 300 µg/mL (ATV). 
 
3.5 Preparation of Sample Solution 
A EVOTAZ® 300 mg ATV + COBI 150 mg tablets 
was accurately weighed and crushed into a well dust 
and the dust with single tablet weight was measured 
in a 100 mL volumetric flask. About 60 mL of 
diluent was poured and the combination was 
sonicated after 25 minutes and make up the final 
volume upto 100 mL with diluent. Filtered the above 
solution with 0.45 µm PTFE sieve. A 10 mL 
volumetric flask was full with 1.0 mL of the filtered 
key and diluent was added to fill it to the mark and 
to come up with concentrations of 150 µg/mL 
(COBI) and 300 µg/mL (ATV) 

4. METHOD DEVELOPMENT AND 
OPTIMIZATION 
UV Analysis: 
Wavelength Selection: 
After choosing the recognition wavelength, the drug 
was dissolved in the transportable phase to reach a 
concentration of 10μg/ml for both the individual & 
combination standards. To evaluate the finished 
product, a UV spectral range of 200 to 400 nm was 
used. Here are the drug's ultraviolet (UV) spectra: 
The UV spectra of individual drugs are as follows 

Figure 1: UV Spectrum of Cobicistat 
 

Figure 2: UV Spectrum of Atazanavir 

Overlay Spectrum for Cobicistat & Atazanavir: 

 
Figure 3: Overlay Spectrum for Cobicistat and 

Atazanavir (230 nm) 
 
They performed four systematic chromatographic 
experiments that were different in terms of column 
type, mobile phase composition, pH, and elution 
mode to concomitantly attain an ideal peak 
parameter in Cobicistat and Atazanavir. Table 3 
summarizes the course of trials. 

 
 
 
 
 
 
Table 3: Summary of Optimization Trials for Simultaneous Estimation of ATV and COBI 

Trial No. Trial Details Column Used COBI RT 
(MIN) 

ATV RT 
(MIN) Resolution Observation 

1 (b) KH₂PO₄ 0.01M pH 3.2: 
ACN (Gradient) 

X-Terra RP-C18, 
250×4.6 mm, 5 µm 1.680 6.865 19.66 Tailing > 2 for 

COBI 

2 (c) KH₂PO₄ 0.03M pH 3.0: 
ACN 65:35 (Isocratic) 

Zorbax Eclipse 
XDB C18, 250×4.6 
mm 

3.096 11.043 20.53 Resolution too 
high 

3 (d) TFA 0.1% in water: MeOH 
30:70 pH 3.2 (Isocratic) 

Phenomenex 
Prodigy ODS C18, 
150×4.6 mm 

1.674 6.884 20.48 Resolution too 
high 

4 (Optimized) 
(e) 

KH₂PO₄ 0.02M pH 2.5: 
ACN 40:60 (Isocratic) 

Eclipse XDB-C18, 
250×4.6 mm, 5 µm 2.977 5.275 11.358 Optimum — 

Selected 
 

The rationale behind the final choice of the Eclipse 
XDB-C18 column with 0.02 M KH₂PO₄ buffer (pH 
2.5): ACN (40:60 v/v) was as follows: (i) the low pH 

of the solution (2.5) inhibited silanol group 
ionization, reducing peak tailing; (ii) the higher 
proportion of ACN. 
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Figure 4: Chromatogram for trial 1-4 for combination of Cobicistat and Atazanavir 

Table 4: Optimized Chromatographic Conditions for ATV 
and COBI 
 

 

Figure 5: Optimized chromatograms for combination of 
Cobicistat and Atazanavir. 

 
5. TECHNIQUE AUTHENTICATION 
The new technique was thoroughly authenticated 

 
 
 

 
 
 

 
 
 

 
 
 

 

      
 

     

 
 

 
 

 
 

 
 

 
 

 

 

         
 

        

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

      
 

     

Chromatogram for trial – 4 for combination of Cobicistat and 
 

e) 

Chromatogram for trial – 3 for combination of Cobicistat and 
 

d) 

Chromatogram for trial – 2 for combination of Cobicistat and 
 

c) 

Chromatogram for trial – 1 for combination of Cobicistat and 
 

b) 

Chromatogram for blank determination for combination of Cobicistat and 
 

a) 

AU
 

A  
AU

 

1.6
76

 
3.

09
6 

6.8
84

 
11

.0
43

 

ATV  

Theoretical Plates (N) 
- COBI / ATV 

4510 / 8615 

Resolution 11.358 
 

Parameter Chromatographic Condition 
Chromatographic 
System 

Waters Alliance 2695 / 2998 UV 
Detector / Empower-2 

Column Eclipse XDB C-18, 250 mm × 
4.6 mm, 5 µm 

Mobile Phase A 0.02 M KH₂PO₄ buffer, pH 2.5 
Mobile Phase B Acetonitrile (HPLC grade) 
Ratio A:B (Isocratic) 40:60 v/v 
Diluent Water: Acetonitrile (30:70 v/v) 
Flow Rate 1.0 mL/min 
Run Time 20 minutes 
Column Temperature Ambient 
Detection Wavelength 
(λmax) 

230 nm 

Injection Volume 20 µL 
RT — Cobicistat 2.977 min 
RT — Atazanavir 5.275 min 
Peak Area — COBI / 897,956 / 3,248,649 
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rendering to ICH Q2 (R1) rules of scheme 
appropriateness, specificity, linearity, precision, 
accuracy, LOD, LOQ, robustness, and constancy-
indicating (forced degradation) analysis. 
 
5.1 Scheme Appropriateness 
Scheme Appropriateness was assessed from six 
duplicate inoculations of the normal mixture 
solution (COBI 150 µg/mL, ATV 300 µg/mL). Such 
parameters as holding period (Rt), theoretic plate 
count (N) and shadowing issue (T) were calculated 
and checked with acceptance criteria. 
 
Table 5: System Suitability Parameters for ATV and COBI 

Peak No. Retention 
time(min) 

Name Peak
Area 

%Peak 
area 

Theoretical 
plate 

Tailing 
factor 

Resolution 

1 2.977 COBICISTAT 897956 21.655 4510.212 1.558 00.000 
2 5.275 ATAZANAVIR 3248649 78.345 8615.727 1.228 11.358 
Total   4146605 100.00    

 
 

 
Figure 6: Chromatogram along with data for System 
suitability with data 
 
5.2 Specificity 

Specificity The comparison of chromatograms of a 
placebo solution (excipients alone, without drug) 
and the standard mixture confirmed specificity. 
There were no peaks recorded in the placebo 
chromatogram at the retention times of COBI (2.977 
min) and ATV (5.275 min) which indicates that the 
excipients used in drugs did not delay quantification 
of either COBI or ATV. The suggested procedure is 
thus unique in the determination of Cobicistat and 
Atazanavir concomitantly in EVOTAZ® tablets. 

 

 
a) Chromatogram of Placebo. 

 
b) Chromatogram for (Cobicistat and Atazanavir). EVOTAZ tablet 

Figure 7: Specificity chromatograms for EVOTAZ (Cobicistat and Atazanavir) tablet. 
 

5.3 Linearity and Range 
A five-concentration range of 60-180 µg/mL of both 
Cobicistat and Atazanavir (with a 1: 2 concentration 
ratio as required by the label claim) was made to 
establish linearity. All concentrations were injected 
three times and peak areas versus concentration 
were plotted to create calibration curves. 

Table 6: Linearity Data for Cobicistat and Atazanavir 

Parameter Cobicistat Atazanavir Acceptance 
Criteria 

Retention 
Time (min) 

2.977 
(2.977 ± 
0.001) 

5.275 (5.271 
± 0.002) — 

Theoretical 
Plates (N) 4510.212 8615.727 NLT 2000 

Tailing 
Factor (T) 1.558 1.228 NMT 2.0 

Resolution 
(R) 11.358 — NLT 2.0 

% RSD of 
Peak Area 
(n=6) 

0.040% 0.054% NMT 2.0% 

 

COBI 
Conc. 
(µg/mL) 

COBI Peak 
Area 

ATV Conc. 
(µg/mL) 

ATV Peak 
Area 

60 389,085 120 1,479,296 
90 561,590 180 2,061,916 
120 730,943 240 2,705,765 
150 936,818 300 3,394,149 
180 1,136,957 360 4,117,020 
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Figure 8: Calibration curve of Cobicistat. 
 

 
Table 8: Intra-Day and Inter-Day Precision for ATV and COBI 

Figure 9: Calibration curve of Atazanavir 
 
Table 7: Analytical Performance Parameters for Cobicistat 
and Atazanavir 

Parameter Cobicistat Atazanavir 
Linearity Range 
(µg/mL) 60–180 120–360 

Slope (m) 6,254 11,300 
Intercept (c) 254 24,014 
Regression 
Equation  
(y = mx + c) 

y = 6254x + 254 y = 11300x + 
24014 

Correlation 
Coefficient (R²) 0.999 0.999 

 
5.4 Exactness (Intra-Diurnal and Inter-Diurnal) 
Exactness was strong minded by assessing 
Cobicistat (150 µg/mL) and Atazanavir (300 µg/mL) 
in six replicate injections each on a single day (intra-
day) and the second day under the same conditions 
(inter-day). The standards of holding period and top 
part %RSD remained determined. 

Parameter Cobicistat RT 
(min) AM±SD 

COBI 
%RSD 

Cobicistat 
Area AM±SD 

COBI 
Area 
%RSD 

ATV RT 
(min) 
AM±SD 

ATV 
%RSD 

ATV Area 
AM±SD 

ATV 
Area 
%RSD 

Intra-Day 2.974 ± 0.001 0.035% 899,667 ± 360 0.040% 5.271 ± 0.002 0.047% 3,256,579 ± 
2787 0.054% 

Inter-Day 2.975 ± 0.003 0.091% 898,531 ± 484 0.086% 5.275 ± 0.007 0.126% 3,253,147 ± 
2712 0.083% 

Acceptance 
Criteria — ≤ 2.0% — ≤ 2.0% — ≤ 2.0% — ≤ 2.0% 

 

All the precision RSD values of 0.040% (COBI 
intra-day area), 0.086% (COBI inter-day area), 
0.054% (ATV intra-day area), and 0.083% (ATV 
inter-day area) are well below the ICH acceptance 
limit of 2.0, which confirms that the method has an 
excellent repeatability. 
 
5.5 Accuracy (Recovery Studies) 
Accuracy was assessed at three concentration levels 
- 80% (120 µg/mL COBI; 240 µg/mL ATV), 100% 
(150 µg/mL COBI; 300 µg/mL ATV), and 120% 
(180 µg/mL COBI; 360 µg/mL ATV) — by standard 
addition method. Each level was spiked with a fixed 
10% spike (COBI 15 µg/mL; ATV 30 µg/mL) and 
the percent recovery was determined. 

Table 9: Accuracy Data — % Recovery for ATV and COBI 
Level 
(%) 

COBI 
Conc. 
(µg/mL) 

COBI % 
Recovery 

ATV 
Conc. 
(µg/mL) 

ATV % 
Recovery 

80% 120 99.21% 240 99.83% 

100% 150 100.59% 300 100.10% 

120% 180 101.97% 360 100.37% 

Average — 100.59% — 100.10% 

 
Recoveries (100.59% (COBI) and 100.10% (ATV)) 
are average percentages that are within the 
acceptance range of 98 to 102 % specified by ICH, 
which supports the correctness of the future 
technique as high. 

 

 
a) Chromatogram for 80 % of Cobicistat (120 µg/mL) and Atazanavir (240 µg/mL). 



Journal of Molecular Science 
Volume 36 Issue 2, Year of Publication 2026, Page 584-594 

DoI-10.004687/1000-9035.2026.068 

590 

 

 

 

 
b) Chromatogram for 100 % of Cobicistat (150 µg/mL) & Atazanavir (300 µg/mL). 

 
c) Chromatogram for 120 % of Cobicistat (180 µg/mL) & Atazanavir (360 µg/mL). 

Figure 10: Chromatograms for accuracy studies for 80, 100 and 120 % concentration of Cobicistat & Atazanavir with spiked amount 
of 10 % 

5.6 Limit of Detection (LOD) and Limit of 
Quantification (LOQ) 
The sign-to-sound relation method remained 
rummage-sale to control LOD and LOQ. 
Progressive loading of the two drugs was done using 
diluted standard key pending sign-to-sound ratio of 
3:1 (LOD) and 10:1 (LOQ) were reached. 
 
Table 10: LOD and LOQ for Cobicistat and Atazanavir 

The nature of the low LOD (COBI: 0.075 µg/mL; 
ATV: 0.150 µg/mL) and LOQ (COBI: 0.15 µg/mL; 
ATV: 0.30 µg/mL) indicates that the industrialized 
technique is highly subtle in detecting and 
quantifying the trace level of the chemical. 

 
 
 

 

 

a) Chromatogram for limit of detection of Cobicistat and Atazanavir. 
 

 
b) Chromatogram for limit of quantification of Cobicistat and Atazanavir. 

Figure 11: RP-HPLC chromatograms for the determination of LOD and LOQ 
 

5.7 Heftiness (Robustness) 
The strength of the technique was verified by 
purposely altering: (i) mobile phase movement 

degree (±0.2 mL/min), (ii) moveable stage buffer pH 
(±0.1 units), and (iii) pillar type (alternative C-18 
columns). Tables 11 and 12 present the results of 

  Are 
a 

n)  Are 
a 

n) 

Cobicist 
at 0.075 810 2.99 

0 0.150 1,55 
9 

2.99 
4 

Atazana 
vir 0.150 4,20 

3 
5.22 
1 0.300 6,11 

9 
5.21 
8 

 

Drug LOD 
(µg/m 
L) 

LO 
D 
Pea 
k 

LO 
D 
RT 
(mi 

LOQ 
(µg/m 
L) 

LO 
Q 
Pea 
k 

LO 
Q 
RT 
(mi 
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COBI and ATV, respectively. 
 
Table 11: Robustness Data for Cobicistat 

Robustness 
Parameter 

RT (min) 
AM±SD 

Peak Area 
AM±SD 

%RSD 

Flow rate 0.8 
mL/min (−0.2) 

3.336 ± 
0.045 

1,002,033 ± 
1001 

0.100% 

Flow rate 1.0 
mL/min 
(Optimized) 

2.974 ± 
0.000 

898,140 ± 
359 

0.040% 

Flow rate 1.2 
mL/min (+0.2) 

2.999 ± 
0.010 

822,539 ± 
1860 

0.226% 

Buffer pH 2.4 
(−0.1) 

3.312 ± 
0.002 

1,002,775 ± 
338 

0.034% 

Buffer pH 2.5 
(Optimized) 

2.974 ± 
0.000 

898,140 ± 
359 

0.040% 

Buffer pH 2.6 
(+0.1) 

2.975 ± 
0.001 

824,699 ± 
10,970 

1.330% 

Prodigy ODS 
C-18 Column 

2.989 ± 
0.046 

900,715 ± 
3871 

0.430% 

Eclipse XBD 
C-18 
(Optimized) 

2.974 ± 
0.000 

898,140 ± 
359 

0.040% 

Inertsil ODS C-
18 Column 

2.999 ± 
0.011 

824,699 ± 
10,970 

1.330% 

Table 12: Robustness Data for Atazanavir 
Robustness 
Parameter 

RT (min) 
AM±SD 

Peak Area 
AM±SD 

%RSD 

Flow rate 0.8 
mL/min (−0.2) 

5.905 ± 
0.045 

3,614,580 ± 
2968 

0.082% 

Flow rate 1.0 
mL/min 
(Optimized) 

5.267 ± 
0.001 

3,251,274 ± 
1392 

0.043% 

Flow rate 1.2 
mL/min (+0.2) 

4.851 ± 
0.039 

2,970,113 ± 
1836 

0.062% 

Buffer pH 2.4 
(−0.1) 

5.935 ± 
0.045 

3,638,221 ± 
27,878 

0.766% 

Buffer pH 2.5 
(Optimized) 

5.267 ± 
0.001 

3,251,274 ± 
1392 

0.043% 

Buffer pH 2.6 
(+0.1) 

4.841 ± 
0.018 

2,983,573 ± 
18,161 

0.609% 

Prodigy ODS C-
18 Column 

5.366 ± 
0.769 

3,257,350 ± 
2586 

0.079% 

Eclipse XBD C-
18 (Optimized) 

5.267 ± 
0.001 

3,251,274 ± 
1392 

0.043% 

Inertsil ODS C-
18 Column 

5.322 ± 
0.317 

3,280,406 ± 
18,914 

0.577% 

 
The robustness study showed that all the parameter 
variations had a value of less than 2.0% of the total 
% RSD, which is the reason that the method is 
sufficiently robust to allow small changes in 
chromatographic parameters that would be typical of 
routine pharmaceutical quality control laboratories. 

 
 

 

 
a) Chromatogram with variation in flow rate 0.8 mL/min. 

 
b) Chromatogram with variation in flow rate 1.2 mL/min. 

 
c) Chromatogram with change in buffer pH 2.4. 

 
d) Chromatogram with change in buffer pH 2.6. 
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e) Chromatogram with different column, Prodigy ODS C-18. 

 
f) Chromatogram with different column, Inertsil ODS C-18. 

                   Figure 12: Chromatograms for the robustness of the parameters for Cobicistat & Atazanavir 
 

5.8 Involuntary Squalor (Stability-Indicating) 
Educations 
Involuntary Squalor Educations were conducted 
under six stress conditions: acid (2N HCl, 60°C, 30 
min), alkali (2N NaOH, 60°C, 30 min), oxidative 

(20% H₂O₂, 60°C, 30 min), thermal (150°C, 6h), 
photolytic (UV, 200 Wh/m²), and neutral (water, 
60°C, 6h). Percentage drug recovered following 
each stress condition was obtained as a result of peak 
areas. 

 
Table 13: Forced Degradation Results for Cobicistat and Atazanavir 

Degradation Condition COBI Area COBI % 
Recovered 

COBI % 
Degraded 

ATV Area ATV % 
Recovered 

ATV % 
Degraded 

Acid (2N HCl) 709,973 96.88% 3.12% 2,383,244 96.89% 3.11% 
Alkali (2N NaOH) 713,782 97.40% 2.60% 2,408,628 97.92% 2.08% 
Oxidation (20% H₂O₂) 691,467 94.35% 5.65% 2,376,598 96.62% 3.38% 
Thermal (150°C, 6h) 729,892 99.60% 0.40% 2,449,289 99.57% 0.43% 
Photolytic (UV) 726,446 99.13% 0.87% 2,449,729 99.59% 0.41% 
Neutral (Water) 730,129 99.63% 0.37% 2,437,159 99.08% 0.92% 

 

Maximum degradation of both drugs was 
experiential in the attendance of oxidative 
circumstances (COBI 5.65%), then acid hydrolysis 
(COBI 3.12%), and then alkali hydrolysis (COBI 
2.60%). Degradation was low (< 1%), both thermal 
and photolytic. Neutral hydrolysis led to 
insignificant degradation (< 1%). The presence of 
squalor crops did not touch the peaks of the analyte, 
as evidenced by the purity angle examination, which 
confirms the nature of the method as a measure of 
stability. 

 
Figure 13: chromatogram for degradation Acid 

Figure 14: Chromatogram for degradation Base 

 

 
Figure 15: Chromatogram for degradation Hydrogen 

Peroxide 

Figure 16: Chromatogram for degradation UV Radiation 
 
6. EXAMINE OF PILL AMOUNT 
PROCEDURE 
The quantitative assay of the commercially available 
EVOTAZ® 300mg + Cobicistat 150mg (Atazanavir 
300mg + Cobicistat 150mg; Bristol-Myers Squibb; 
was performed using the validated RP-HPLC 
method. The assay was done in accordance with 
Section  3.5  described  procedure  of  sample
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preparation. 
 
Table 14: Assay Results for EVOTAZ® Tablet 

Drug Name Label Claim 
(mg) 

Amount Found (mg) 
AM ± SD 

% Drug Content 
AM ± SD 

Retention Time 
(min) 

Peak Area %RSD 

Cobicistat 150 149.184 ± 1.024 99.74 ± 0.329% 2.974 ± 0.001 899,474 ± 429 0.048% 

Atazanavir 300 298.914 ± 2.102 99.75 ± 0.085% 5.271 ± 0.002 3,254,282 ± 
1761 0.085% 

 

The pharmacopoeially accepted range of 98.0-
102.0% of the label claim of 99.74% (COBI) and 
99.75% (ATV) indicates that the suggested method 
is adequate and can be relied upon to do a regular 
quality control assay of EVOTAZ® Tablet. 
 

 

 
a) Chromatogram of standard solution of Cobicistat 

and Atazanavir. 

 
b) Chromatogram of Evotaz (Cobicistat and 

Atazanavir) tablet formulation. 
Figure 17: Chromatograms for standards and samples 
(Evotaz tablet) – Assay. 
 
7. RESULTS AND DISCUSSION: 
The simultaneous RP-HPLC determination of 
Cobicistat and Atazanavir presented several 
challenges, including their markedly different 
molecular structures (ATV MW 704.9 g/mol vs. 
COBI MW 776.03 g/mol), contrasting pKa profiles, 
and the need to achieve adequate resolution within a 
practical run time. Four trials were performed, 
spanning gradient and isocratic elution, different 
columns, and varying mobile phase compositions. 
The final selection of Eclipse XDB-C18 (250 mm × 
4.6 mm, 5 µm) with 0.02 M KH₂PO₄ buffer (pH 
2.5):ACN (40:60 v/v) in isocratic mode was critical 
for achieving a resolution of 11.358 between the two 
drugs at 230 nm — a wavelength at which both 
exhibit adequate UV absorption. 
 
The very acidic mobile phase pH of 2.5 was 
essential: it fully suppressed silanol group ionization 
(preventing ionic interactions with amine moieties 
of  both  drugs),  ensured  both  analytes  were 

predominantly protonated to achieve consistent 
retention, and yielded tailing factors of 1.558 
(COBI) and 1.228 (ATV) — both within the 
acceptable range of < 2.0. The isocratic mode 
enabled simplified operation without gradient delay 
times, making the method highly suitable for routine 
use. Excellent precision was confirmed by intra-day 
%RSD of 0.040% (COBI area) and 0.054% (ATV 
area). Accuracy was confirmed by average 
recoveries of 100.59% and 100.10% for COBI and 
ATV. LOD and LOQ (COBI: 0.075/0.15 µg/mL; 
ATV: 0.150/0.30 µg/mL) demonstrate high 
analytical sensitivity. 
 
Robustness was verified across nine varied 
conditions for each drug, with all %RSD values 
below 1.4%, indicating that the method is not 
significantly affected by minor operational 
variations. The involuntary squalor education 
confirmed the constancy-representative capability 
of the technique, with oxidation producing the 
greatest degradation (5.65% for COBI, 3.38% for 
ATV). Importantly, no degradation peak interfered 
with the analyte peaks, proving the specificity and 
selectivity of the method under stress conditions. 
The successful assay of EVOTAZ® tablets with 
drug contents of 99.74% (COBI) and 99.75% (ATV) 
validates the method's applicability for 
pharmaceutical quality control. 

8. CONCLUSION: 
An easy, correct, specific, strong, and stability-
reflecting RP-HPLC technique was effectively 
created and confirmed to the concomitant willpower 
of Atazanavir and Cobicistat in mixed amount pill 
(EVOTAZ) tablet. The isocratic technique 
employing an Eclipse XDB C-18 pillar (250 mm × 
4.6 mm, 5 µm), moveable stage of 0.02 M KH₂PO₄ 
(pH 2.5):ACN (40:60 v/v) at 1.0 mL/min, and UV 
discovery at 230 nm resolved both analytes with 
excellent chromatographic parameters (COBI RT 
2.977 min; ATV RT 5.275 min; Resolution 11.358; 
N: 4510/8615; T: 1.558/1.228). All ICH Q2 (R1) 
validation parameters — linearity (R² = 0.999), 
precision (%RSD < 0.13%), accuracy 
(100.59%/100.10%), LOD (0.075/0.150 µg/mL), 
and LOQ (0.15/0.30 µg/mL) — met acceptance 
criteria. Assay of EVOTAZ® tablets yielded 99.74% 
(COBI) and 99.75% (ATV). The constancy-
representative ability was long-established by 
involuntary squalor educations. The procedure is 
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cost effective, it can be rummage-sale in 
monotonous pharmaceutical excellence switch, 
regulatory submission, and stability test. 
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