Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

Der Chemica Sinica, 2013, 4(5):21-25

Library Library

ISSN: 0976-8505
CODEN (USA) CSHIA5

High performance thin layer chromatographic determnation of atazanavir
and ritonavir in combined tablet dosage form

Vasudha B. Pisal, Padmanabh B. Deshpande* and Ashi$aikwad, Sujith S. Nair

Department of Pharmaceutical Analysis, AISSMS @ell&f Pharmacy, Kennedy Road, Pune

ABSTRACT

A new simple High Performance Thin Layer Chromaapgic (HPTLC) method for determination of Atazanavi
and Ritonavir in combined tablet dosage form hasnbdeveloped and validated. The mobile phase selegas
Toluene: Ethyl acetate: Methanol (6: 4.5: 0.6, vjvivith UV detection at 240 nm. The retention fadir
Atazanavir and Ritonavir were found to be 0.25@02 and 0.41 +0.004. The method was validated weisipect to
linearity, accuracy, precision and robustness as fiee International Conference on Harmonisation HIC
guidelines. Results found to be linear in the cotregion range of 1000-8000 ng/bafat Atazanavir and 500-4000
ng/band for Ritonavir respectively. The method heen successfully applied for the analysis of drigs
pharmaceutical formulation. The % assay (Mean +.5ias found to be 100. 40 £0.96 for Ritonavir 88159 +
1.10 for Atazanavir. The method can be used fotimewanalysis of these drugs in combined tableadedorms in
quality-control laboratories.

Key words: Ritonavir, AtazanavirDensitometry, Tablet dosage form

INTRODUCTION

Atazanavir, chemically, (3S,8S,9S,12S)-3,12-bis(inethylethyl)-8-hydroxy-4,11-dioxo-9-(phenylmetp$-[[4-
(2-pyridinyl)phenyl] methyl]-2,5,6,10,13-penta atedra deca-nedioic acid dimethyl ester whichintsibitor of
HIV- 1 protease[1]Ritonavir, 2,4,7,12-Tetraazatridecan-13-oic ad@:hydroxy-2-methyl-5-(1-methylethyl)-1-[2-
(1-methylethyl)-4-thiazolyl]-3,6-dioxo-8,11-bis(ptm@methyl)-5-thiazolylmethyl ester [5S-(5R*8ROR* 11R*)]
is a potent cytochrcome P -450 (CYP)3A inhibitod arsually used as pharmacokinetic booster for gbhetease
inhibitor including Atazanavir, thereby providingcreased plasma level of Atazanavir [2].

Literature survey reveals High Performance Liquitlr@@natographic (HPLC) [3-10] LC-MS [11] and Ultra
Perfirmance Liquid Chromatography (UPLC) [12] methofor determination of Atazanavir as single and in
combination with other drugs in human plasma. ABmectrophotometric [13] method for degradation istsiaf
atazanavir in dosage form have been also repofiealytical methods reported for Ritonavir includdBLC [14-
16], LC-MS [17], Densiometry [18, 19nd spectrophotometry [2@]ther as single or in combination with other
drugs.

No reports were found for the simultaneous estiomadif the Atazanavir and Ritonavir in combined dgséorm by
HPTLC method. This paper describes a simple, ateusansitive and validated HPTLC method for siamébus
guantification of these compounds as the bulk @nog in tablet dosage forms. The proposed methogtimized
and validated as per the International Conferemcearmonization (ICH) guidelines [21].
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MATERIALS AND METHODS

Reagents and chemicals

Analytically pure samples of Ritonavir and Atazainavere kindly supplied by Emcure Pharma Pvt. L{#dune,
India) and Cipla Pvt. Ltd. (Kurkumbh, India) respeely. Toluene and Methanol (AR grade) were oledirirom
Thomas Baker Pvt. Ltd. (Mumbai, India). Ethyl atetavas obtained from Loba Chemie Pvt. Ltd. (Mumbadia)
used for the method development. The pharmacéutisage form used in this study was SinthivanetatiCipla
Pvt. Ltd., Patalganga, Indiggbeled to contain 300 mg of Atazanavir and 100ahRitonavir were procured from
the local market.

Instrumentation and Chromatographic conditions

The samples were spotted in the form of bands dfthwdf 6 mm with space between bands of 10 mm, wift®o0
uL sample syringe (Hamilton, Bonaduz, Switzerlaod)precoated silica gel aluminium plate 6@,F10 cm x10
cm) with 250 um thickness (E. MERCK, Darmstadt, i@a&ny) using a CAMAG Linomat 5 sample applicator
(Switzerland). The slit dimensions 5 mm x 0.45 mmd acanning speed of 20 mm/sec was employed.

The linear ascending development was carried oli@iom x 10 cm twin trough glass chamber (CAMAG tténz,
Switzerland) using Toluene: Ethyl acetate: Methgi6ol4.5: 0.6, v/v/v) as mobile phase. The optidiodamber
saturation time for mobile phase was 15 min. Tingtle of chromatogram run was 9 cm and developnieet tvas
approximately 15 min. TLC plates were dried in aent of air with the help of a hair drier. Densitetric scanning
was performed on CAMAG thin layer chromatographwarser at 240 nm for all developments operated by
WINCATS software version 1.4.2. The source of radrautilized was deuterium lamp emitting a contina UV
spectrum between 200 to 400 nm.

Preparation of Standard Stock Solutions

Standard stock solution of Ritonavir and Atazanawds prepared by dissolving 10 mg of each drugdmL of
methanol to get concentration of 1 mg/mL from whicimL was further diluted to 10 mL to get stockusimin of
500 ng/uL for both the drugs.

Selection of Detection Wavelength

After chromatographic development bands were sahrover the range of 200-400 nm and the spectra were
overlain. It was observed that both drugs showetsiderable absorbance at 240 nm. So, 240 nm wastaelas

the wavelength for detection as shown in Figure 1.
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Figure 1: Overlain spectra of Ritonavir and Atazanavir
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Analysis of Tablet Formulation

Twenty tablets were weighed accurately and finelwgered. A quantity of powder equivalent to 5 mdgritbnavir
was weighed and dissolved in 10 mL of methanol. 3dlation was filtered using Whatman paper No. Ad &vo
ML volume of this solution was applied on TLC pladebtain final concentration of 1000 ng/bandRatonavir and
3000 ng/band for Atazanavir . After chromatograpévelopment peak areas of the bands were meaat24D
nm and the amount of each drug present in sampdeeatimated from the respective calibration curiAecedure
was repeated six times for the analysis of homogesample.

Method Validation
The method was validated for linearity, accuracyra-day and inter-day precision and robustnesscoordance
with ICH guidelines.

Preparation of Calibration Curve

The standard stock solutions of Ritonavir and Ataxdr (500 ng/uLeach) were applied by overspottngTLC
plate in range of 1, 2, 3, 4, 5, 6, 7 and 8 uL and, 6, 8, 10, 12, 14 and 16 uL respectively hwfte help of
CAMAG 100 pL sample syringe, using Linomat 5 samgdplicator. The plate was developed and scannddrun
above established chromatographic conditions. Btahdard in six replicates was analyzed and pea&ksawere
recorded. Calibration curves of Ritonavir and Atamar were plotted separately of peak area vs otise
concentration of Ritonavir and Atazanavir.

Precision

Set of three different concentrations in threeicepés of mixed standard solutions of Ritonavir Atazanavir were
prepared. All the solutions were analyzed on theesday in order to record any intra day variationthe results.
For Inter day variation study, three different cemnitations of the mixed standard solutions in liitgaange were
analyzed on three consecutive days.

Limit of detection (LOD) and Limit of quantitation (LOQ)
LOD and LOQ for both the drugs were calculated bing the values of slopes and intercepts of thinedion
curves.

Robustness Studies

In the robustness study, the influence of smalibdeate variations of the analytical parametergpeak area of the
drugs was examined. Factors varied were mobileegphamposition (+ 2 %), mobile phase saturation ¢+94) ,
development distance (+ 10 %). One factor at a tvas changed to estimate the eff€bbustness of the method
was checked at a concentration level of 1000 ngdbar Ritonavir and 2000 ng/ band for AtazanavVine results
are given in Table 1.

Table 1: Robustness Data in Terms of Peak Area (% RSD)

(% RSD)*
Sr . No. Parameter
Ritonavir Atazanavir
1 Mobile phase composition 0.087 0.021
2 Mobile phase saturation 0.039 0.021
3 Development distance 0.076 0.016

*Average of three determinations.

Table 2: Recovery Studies of Atazanavir and Ritonavir

Amount Amount a-rrnocIﬁLt

Drug taken added % Recovery® | % R.S.D?
(ng/band) | (ng/band) | , found
(ng/band)

1000 500 1518.00 101.20 0.94
Ritonavir 1000 1000 2004.64 100.23 1.07
1000 1500 2506.62 100.26 1.03
3000 1500 4479.77 99.55 0.26
Atazanavir 3000 3000 6020.78 100.34 0.45
3000 4500 7535.32 100.47 1.16

@ Average of three determinations; RSD is the retasitandard deviation

Recovery Studies
To check the accuracy of the method, recovery studiere carried out by addition of standard drugt®m to pre-
analyzed sample solution at three different le&€ls100 and 150 %. Chromatogram was developed teng@dak
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areas were noted. At each level of the amountettiegerminations were carried out. The result®obvery studies
were expressed as percent recovery and are sholhabla 2.

RESULTS AND DISCUSSION

Different mobile phases containing various ratibE@rmic acid, Ethyl acetate, Methanol, Chloroforfejuene and
Glacial acetic acid were examined (data not showimally the mobile phase containing Toluene: Ethgétate:
Methanol (6: 4.5: 0.6, v/v/v) was selected as ogtifor obtaining well defined and resolved peakise Dptimum
wavelength for detection and quantitation used 2&nm. The retention factors for Ritonavir andzataavir were
found to be 0.25 + 0.004 and 0.41 + 0.004 respelgtiRepresentative densitogram of mixed standalatisn of
Ritonavir and Atazanavir is shown in Figure 2.
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Figure 2: Representative densitogram of mixed staratd solution of Ritonavir (2500 ng/band, R= 0.25 + 0.004) and Atazanavir (5000
ng/band, R = 0.41 + 0.004)

Straight-line calibration graphs were obtained Ritonavir and Atazanavir in the concentration rasg®-4000
ng/band for Ritonavir and 1000-8000 ng/band for zAtsvir with high correlation coefficient > 0.998he
proposed method was also evaluated by the assaprofmercially available tablets containing Ritonasaind

Atazanavir. The % assay (Mean = S.D.) was found&0100.40 = 0.96 for Ritonavir and 99.59 + 1.10 for

Atazanavir. Robustness of the method checked défioerate alterations of the analytical paramet@i®ved that
areas of peaks of interest remained unaffectedria}l €hanges of the operational parameters (% RSP <

For Ritonavir, the recovery study results rangenfrl00.23 to 101.20 % with % RSD values rangingnffa94 to
1.07. For Atazanavir, the recovery results rangethf99.55 to 100.47 % with % RSD values rangingnfi@.26 to
1.16. The method was found to be accurate andgereas indicated by recovery studies as recoveses close to
100 % and % RSD not more than 2. Intra-day vamatas RSD (%), was found to be in the range of-800283 for
Ritonavir and 0.41-1.05 for Atazanavir. Interdayiagon, as RSD (%) was found to be in the rang®.48-0.62
for Ritonavir and 0.36—0.70 for Atazanavir. The suany of validation parameters of proposed methedgaren in
Table 3.
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Table 3: Summary of validation parameters of proposd method

Parameters Ritonavir Atazanavir
Linearity range ( ng/band 500 - 4000 2000 -8000
Correlation co-efficient 0.994 0.996
LOD? ( ng/band) 69.20 143.40
LOQ" ( ng/band) 209.72 434.56
Accuracy (% Recovery) 100.23-101.20 99.55-100(47
Precision (% R.S.D\.)

Intraday (f = 3) 0.22-0.63 0.41-1.05
Inter day (n = 3) 0.18-0.62 0.36-0.70

#LOD = Limit of detection ‘R.S.D. = Relative standard deviation
LOQ =Limit of quantitation ~ “n = Number of determination

CONCLUSION

The validated HPTLC method employed here proveletsimple, fast, accurate, precise and robust, ¢hnsbe
used for routine analysis of atazanavir and rittnavwombined tablet dosage form.
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