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ABSTRACT

A new method was established for simultaneous estimation of Atazanavir and Ritonavir by RP-HPLC method. The
chromatographic conditions were successfully developed for these parathion of Atazanavir and Ritonavir by using Agilent
C185pum (4.6*250mm) column, flow rate waslml/min, mobile phase ratio was Methanol: ACN (70:30%v/v), detection
wave length was 238nm. The instrument used was HPLC Shimadzu Waters 996 L C20 Software. The retention times were
found to be 2.443mins and 2.918mins. The% purity of Atazanavir and Ritonavir was foundtobel00.7%and 101.4%
respectively. The system suitability parameters for Atazanavir and Ritonavir such as theoretical plates and tailing factor
were found to be 1.7, 2114.5 and 1.7, 2931.0 the resolution was found to be 8.0. The analytica method was validated
according to ICH guidelines (ICH, Q2(R1)). The linearity study for Atazanavir and Ritonavir was found in concentration
range of 1ug-5ug and 100ug-500ug and correlation coefficient (r2) was found to be 0.999 and 0.999, %mean recovery
was found to be 100% and 100.5%,%RSD for repeatability was 2.0 and 2.0,%RSD for intermediate precision was 1.5 and
1.1 respectively. The precision study was precise, robust and repeatable. LOD value was 2.95and 3.04, and LOQ value was
9.87 and 10 respectively. Hence the suggested RP-HPLC method can be used for routine analysis of Atazanavir and
Ritonavir in APl and Pharmaceutical dosage form.
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1. Introduction

Atazanavir, sold under the trade name Reyataz among
others, is an antiretroviral medication used to treat and
prevent HIV/AIDS. It is generally recommended for use
with other antiretrovir. It may be used for prevention after
aneedle stick injury or other potential exposure. It is taken
by mouth once a day. Common side effects include
headache, nausea, yellowish skin, abdominal pain, trouble
sleeping, and fever. Severe side effects include rashes such
as erythema multiforme and high blood sugar. Atazanavir
appears to be safe to use during pregnancy. It is of the
protease inhibitor (Pl) class and works by blocking HIV

protease.
™

—~N

) O

HN/ -a_‘_/ ~N
OH HN

X ,Q'/\

T~

Fig 1: Structure of Atazanavir

Ritonavir, sold under the trade name Norvir, is an
antiretroviral medication used aong with other
medications to treat HIV/AIDS. This combination
treatment is known as highly active antiretroviral therapy
(HAART). Often a low dose is used with other protease
inhibitors. It may also be used in combination with other
medications for hepatitis C. It is taken by mouth. The
capsules of the medication do not work the same as the
tablets. Common side effects include nausea, vomiting,
loss of appetite, diarrhea, and numbness of the hands and
feet. Serious side effects include liver problems,
pancreatitis, allergic reactions, and arrythmias. Serious
interactions may occur with a number of other medications
including amiodarone and simvastatin. At low doses it is
considered to be acceptable for use during pregnhancy.
Ritonavir is of the protease inhibitor class. It is often used
to inhibit the enzyme that metabolizes other protease
inhibitors. Thisinhibition leads to higher concentrations of
this latter medication.
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Fig 2: Structure of Ritonavir
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2. Materialsand Methods

Chemicals: Ortho phosphoric acid, Acetonitrile, Methanol,
Water, KH2PO4' K2HP04_

Instrumentation

HPLC Shimadzu Waters 996 LC 20 Software Waters, UV
double beam UV 3000 UV Win 5 Lab India, Digita
weighing, pH meter, Ultra sonicator, Suction pump.
Chromatographic conditions

Column :AgilentC18(4.6* 250mm)5um
Mobile phase ratio :Methanol: ACN
(70:30%v/v)

Detection wavelength  : 238 nm
Flow rate : 1 ml/min
I njection volume :10ul
Temperature :Ambient
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Fig 3: Optimized Chromatogram

Observation:
The chromatogram is perfect with clear separation of
components. The peak symmetry and system suitability

parameters are within the limits. Hence this method is
chosen as optimized one.

Preparation of the individual Atazanavir standard
preparation: 10mg of Atazanavir working standard was
accurately weighed and transferred into a 10ml clean dry
volumetric flask and about 2ml of DMF is added. Then it is
sonicated to dissolve it completely and made volume upto
the mark with the diluent. (Stock solution). Further 10.0 ml
from the above stock solution is pipette into a 100 ml
volumetric flask and was diluted upto the mark with diluent.
Preparation of the individual Ritonavir standard
preparation: 10mg of Ritonavir working standard was
accurately weighed and transferred into a 10ml clean dry
volumetric flask and about 2ml of DMF is added. Then it is
sonicated to dissolve it completely and made volume up to
the mark with the diluent. (Stock solution). Further 10.0 ml
from the above stock solution is pipette into a 100 ml
volumetric flask and was diluted upto the mark with diluent.
Preparation of Sample Solution :( Tablet)

Accurately 10 tablets are weighed and crushed in mortar
and pestle and weight equivalent to 10 mg of Ritonavir
and Atazanavir (marketed formulation) sample into a
10mL clean dry volumetric flask and about 7mL of
Diluents is added and sonicated to dissolve it completely
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and made volume upto the mark with the same solvent. 3. Results and Discussion
(Stock solution) Further 3 ml of above stock solution was Table 1: Linearity Results for Atazanavir and Ritonavir
pipetted into alOml volumetric flask and diluted upto the S T y Y
mark Wlth dlluent cakhame rea clg nt
Method Validation | | Atazanavir | 2.297| 349216 | 109198
Accuracy: 2 |Atazanavic | 2.264| 748093 | 145069
Preparation of standard solution (Ritonavir and 2.308| 1198858 | 164962
Atazanavir ): Accurately weighed 10 mg of Ritonavir :

4| Atazanavir | 2.370(1576584 | 193291

3 Atazanavir

and 10mg of Atazanavir working standard were

transferred into a 10mL and 100ml of clean dry volumetric 5 |Atazanavir | 2.322/1936686 | 238202
flasks. 0 | Ritonavir 3.458 126156 30269
EVECngk‘J_I_t 7 |Ritonavir  |3-391 | 261826 | 39434

eatability: TR .

Pregparation{)f standard stock solution: Accurately 10 mg Sliees T |l
of Ritonavir  and 10mg of Atazanavir ~working standard 9| Ritonavir  13.712 | 517383 | 50538
were weighed and transferred into a 10mL and 100ml of 10| pitonavic 3.535| 627463 | 05483

clean dry volumetric flasks and about 7mL and 70ml of
Diluent was added and sonicated to dissolve it completely

and made volume up to the mark with the same solvent. 2500000 1 —

I nter mediate Precision (Ruggedness): 3000000 AT
To evaluate the intermediate precision (also known as 1500000

ruggedness) of the method, precision was performed on —#=Seriesl
different days by using different make column of same 2000000 Linear (Series1)
dimensions. 500000

Specificity: The system suitability for specificity was ” : . :

carried out to determine whether there is any interference of 0 30 40 60

any impurities in retention time of analytical peak. The . — _
specificity was performed by injecting blank. Fig 4: Cdlibration curve of Atazanavir
LOD: LOD’s can be calculated based on the standard

deviation of the response (SD) and the slope of the 700000 _ _
calibration curve (S) at levels approximating the LOD 600000 - s
according to the formula. The standard deviation of the 500000 - i
response can be determined based on the standard deviation 400000

of y-intercepts of regression lines. 300000 1 i
LOQ: LOQ’s can be calculated based on the standard SO0 (Series1)
deviation of the response (SD) and the dlope of the R

calibration curve (S) according to the formula. Again, the . - 20 20 50

standard deviation of the response can be determined based

on the standard deviation of y- intercepts of regression lines. Fig 5: Calibration curve of Ritonavir

Linearity:

Preparation of stock solution: Accurately 10 tablets were
weighed & crushed in mortar and pestle and weight
equivalent to 10 mg of Ritonavir and Atazanavir (marketed
formulation) sample were transferred into a 10mL clean dry
volumetric flask and about 7mL of Diluent was added and
sonicated to dissolve it completely and made volume up to = Nam'e R R F'Iate”Cuunt T
the mark with the same solvent. (Stock solution) s inat: T20%0 | 1180003 16518 s =
Range: Based on precision, linearity and accuracy data it Ghices  |50al a3 i P I
can be concluded that the assay method is precise, linear '
and accurate in the range of 1ug-5ug and 100ug- 500ug of
Atazanavir and Ritonavir respectively.

Robustness: As part of the robustness, deliberate change
in the flow rate, mobile phase composition was made to
evaluate the impact on the method.

System suitability: 5 mg of Atazanavir and 500 mg of
Ritonavir  working standard was accurately weighed and

Fig 6: Chromatogram for Robustness more flow

transferred into a 100ml clean dry volumetric flask and add fwekitima| | e [ERERG [T IR |
about 20ml of diluent and sonicated to dissolve it | ! Avazaniz | 2960] 1690740 161204 2158.1) '
completely and make volume up to the mark with the same 2Rionnis | 5244] S19208] 36602 i =
solvent. Fig 7: Chromatogram for Robustness less flow
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Mabile Phase: The Organic composition in the Mobile
phase was varied from 70% to 60%. Standard solution 300
po/ml of Ritonavir &3ug/ml of Atazanavir was prepared
and analyzed using the varied Mobile phase composition
along with the actual mobile phase composition in the
method.

Peak Name | RT Area | Height | USP Plate Count | USP Tailing
1| Atazanavr | 2.422 | 1378798 | 171546 2358.0 1.7
2 | Ritonavir 3200 499679 | 50843 2616.1 16

Fig 8: Chromatogram for Robustness more organic

| [ PeakName | RT | Arca | Height| USP PlatcCount | USP Tailing
| 2384 1404976 159808] 29104/ 18]

[ 1] Avszaai
' [5.028 | 453207] 27049) 2840.1 K]

‘|- P .
< Ritonavir

Fig 9: Chromatogram for Robustness less organic
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4. Conclusion

A new method was established for simultaneous estimation
of Atazanavir and Ritonavir by RP-HPLC method. The
chromatographic conditions were successfully developed
for the separation of Atazanavir and Ritonavir by using
Agilent C18 5um (4.6*250mm) column, flow rate was
Iml/min, mobile phase ratio was Methanol: ACN
(70:30%v/v), detection wave length was 238nm. The
instrument used was HPLC Shimadzu Waters 996 LC 20
Software. The retention times were found to be 2.443 mins
and 2.918 mins. The % purity of Atazanavir and Ritonavir
was found to be 100.7% and 101.4% respectively. The
system suitability parameters for Atazanavir and Ritonavir
such as theoretical plates and tailing factor were found to be
1.7, 2114.5and 1.7, 2931.0 the resolution was found to be
8.0.The analytical method was validated according to ICH
guidelines (ICH, Q2 (R1)). The linearity study for
Atazanavir and Ritonavir was found in concentration
range of 1pg-5ug and 100pg-500ug and correlation
coefficient (r2) was found to be 0.999 and 0.999, % mean
recovery was found to be 100% and 100.5%, %RSD for
repeatability was 2.0 and 2.0, % RSD for intermediate
precision was 1.5 and 1.1 respectively. The precision study
was precise, robust, and repeatable. LOD value was 2.95
and 3.04, and LOQ vaue was 9.87 and 10 respectively.
Hence the suggested RP-HPLC method can be used for
routine analysis of Atazanavir and Ritonavir in APl and
Pharmaceutical dosage form.

Table 2: System suitability results of Atzanavir and Ritonavir

. USP UspP USP
S:No Peak name Rt Area Height Plate count Tailing Resolution
1 Atazanavir 2443 | 946124 | 155429 5105 13 8.1
2 Ritonavir 2918 | 111541 13239 3788 14 '
Table 6: Accuracy results of Atazanavir
% Concentration Amount Amount % Recov M ean
(at specification L evel) Area Added (mg) found(mg) ? & Recovery
50% 702873 5 5.10 101.8%
0, 0,
100% 1390018 10 9.99 99.9% 1005%
150% 2206281 15 14.9 99.1%
Table 7: Accuracy results of Ritonavir
% Concentration Area Amount Amount % Recover M ean
(at specification level) Added (mg) Found (mg) 0 y Recovery
50% 239401 5 5.0 101.3% 100.0%
Table 3: Details of 50%, 100% and 150% Accuracy
Derails o f Accuracy 50 %% Details of Accuracy 100 % Accuracy 150 %
| Peak Name | RT | Area |Height Peak Name | RT | Ar Height
1 |Awmzanai | 2346| 702873 36;26 1 |Atssanai ; 2372 139:15 163987 - i::f:‘e ;:?2 ‘:;18 *‘:“’;y
2 |Atemad | 2351| 704987 | 85549 2 |Awaea | 2.378 | 1305509 | 165904 2 i |2378] 1385580 | 165004
3 Awesenar | 2360 | 702008 | 84196 3 Atazanany | 2472 | 1410041 | 163480 3 ammrs | 2472] 1410041 | 163480
4 | Risonani 3630| 2401 | 24744 4 |[teome |30 SIS | A 4 |Riscomi 3728| 480778 | 42641
5 |Ricami |3668| 230865 | 21900 5 |Ruowny  |3.772| 480218 | 41532 5 |Raowns | 3772] 480218 | 41532
6 |Rionmir | 3692| 230048 | 21362 6 | Raonwir  |4.122| 480338 | 37644 6 |momr  |4122] 48030 | 37644
Mean | 4715135 Mean | 938330.5 Mean 9393305 |
S1d. Dev. 2538993 Std. Dev 502615.3 S1d. Dev. [ Soz8153|
% RSD 538 % RSD 535 | % RSD 535 |

Journal of Pharmaceutical and Biomedical Analysis Letters
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Table 4: Repeatability results of Ritonavir and Atazanavir

Peak Name | RT Area Height

1 Atazanavir 2.282 | 1313235 | 163051

2 Atazanavir 2.312 | 1326776 | 162363

3 Atazanavir 2.344 | 1347962 | 163866

4 | Atazanavir 2.351 | 1368872 | 163893

5 Alasanavi 2.358 | 1363598 | 161294

=] Rilonavi 3.433 | 458218 46160

7 Rilomiv A.5657 | 452495 45294

8 ERitonavir 3.623 | 153221 44163

9 Ritonavir 3.639 | 457145 43079

10 Rilomavi 3.704 | 458898 43930
Mean 2900041.9
Sid. Dewv. 468338.8

% RSD 2.0

Table 5: Ruggedness Intermediate precision results

Peak Name RT Area Height
1 Atazanavir 2.381 | 1366825 | 164933
b Ataranavir 2.382 | 1379095 | 163608
3 Atazanavir 2.384 | 1375825 | 164628
4 Alasanavin 2395 | 1364299 | 164510
5 Atazanavir 2.412| 1395271 | 163964
8 Atazanavir 2.590 | 1393763 | 166747
4 Ritonawir S3.7854 484545 41595
8 Ritomarvir 3.797 | 484511 40825
o Fitonavir 3803 480HD4 A0EES
10 [ > ALY 3.8415 | 485023 40309
11 Ritonavir 3.915| 504952 39213
12 Ritonavir 4.607 | 485203 | 41640
Mean 933342.8
Std. Dewv. 465781.8
% RSD 49.9

Table 6: Details of Standard Injection

PeakName | RT Area | Height | USP Plate Count|USP Tailing
| P—— 2.318] 1333112] 164078 2114.9 1.7
2| Atagamavic | 2-379| 1355521 164511 2127.0 1.7
¥ iscnae 3.535 | 462181 | 44873 2931.4 1.7
4| Ritonavir 3.749 | 465519 | 41056 2697.1 1.7

Table 7: System suitability results For Atzanavir (Flow rate)

, Systemauitabilityresults
S:No Flow Rate (ml/min) USP Plate count USP Tailing
1 0.8 2158 18
2 1.0 2114 17
3 12 2069 17
Table 8: System suitability results For Ritonavir (Flow rate)

S.No Flow Rate (ml/min) System suitability results
USP Plate count USP Tailing

1 0.8 3536 17

2 1.0 2931 17

3 12 2713 17

Journal of Pharmaceutical and Biomedical Analysis Letters 17
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Table 11: System suitability results for Ritonavir (Mobile phase)

SN Changein Organic Compostion Sysem suitability results
O in the Mobile Phase USP Plate count USP Tailing
1 10%l ess 2910 1.8
2 Actud 2860 1.7
3 10%More 2358 1.7

Table 12: System suitability results for Atazanavir (Mobile phase)

S.NO Changein Organic Compostion System suitability results
in the Mobile Phase USP Plate count USP Tailing

1 10%L ess 2540 1.7

2 Actua 2458 1.7

3 10%More 2616 1.7
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