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ABSTRACT

Objective: The present work was focused on the development and validation of reverse-phase high-performance liquid chromatography (RP-HPLC) 
method which is simple, rapid, precise, accurate, sensitive, economical, and stability indicating for the quantitation of rosuvastatin calcium in bulk 
and tablet formulation.

Methods: The separation was attained on Waters Symmetry C18 column with dimensions 150×4.6 mm, 5 mm particle size employing 0.1% 
orthophosphoric acid buffer:acetonitrile in the ratio of 55:45% v/v as mobile phase, which was pumped at a rate of 1.0 ml/min and detected at a 
wavelength of 241 nm.

Results: The linearity of the method was demonstrated in the concentration range of 2–12 µg/ml for rosuvastatin calcium with a correlation coefficient 
(r2) of 0.999. Percentage drug recovery was found to be 100.22–101.16%, and percentage relative standard deviation was <2%. Limit of detection and 
limit of quantitation values were found to be 0.013 µg/ml and 0.042 µg/ml, respectively, and assay of marketed tablet formulation was found to be 99.76%.

Conclusion: The developed RP-HPLC method was found to be simple, specific, sensitive, rapid, linear, accurate, precise, and economical and could be 
used for regular quality control of rosuvastatin calcium in bulk and tablet formulation.
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INTRODUCTION

Rosuvastatin calcium, an antihyperlipidemic agent which is 
3-hydroxy-3-methylglutaryl coenzyme A (HMG CoA) reductase 
inhibitor used along with diet to lower plasma low-density 
lipoprotein (LDL) and triglyceride levels and to raise high-density 
lipoprotein (HDL) levels in hyperlipidemia patients. It reduces 
cardiovascular events and deaths in hyperlipidemia patients. It acts 
by competitively and reversibly inhibiting β-hydroxy-β-methyl-
glutaryl-coenzyme A (HMG-CoA) reductase, thereby preventing the 
conversion of HMG-CoA to mevalonic acid, which is the rate-limiting 
step in cholesterol biosynthesis [1]. As diabetes increases the risk of 
cardiovascular diseases, it can be reduced by administering statins. 
Diabetic dyslipidemia is characterized by high levels of plasma 
triglycerides and LDL and low HDL levels. The main target in diabetic 
patients is to reduce LDL plasma levels to <70 mg/dl, which can 
be achieved using potent statins at adequate doses [2]. Chemically, 
it is a calcium salt of bis[(E)-7-[4(4-fluorophenyl)-6-isopropyl-
2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-
dihydroxyhept-6-enoicacid]. The structure of rosuvastatin calcium 
is shown in Fig. 1. The drug is white to off-white powder, soluble in 
dimethylformamide, dimethyl sulfoxide, acetone, acetonitrile, slightly 
soluble in water, and methanol [3]. An extensive literature survey 
revealed that several HPLC methods were reported for the estimation 
of rosuvastatin calcium in bulk and formulation [4-18]. The reported 
methods have the drawbacks of long runtime and less economical 
with high proportions of organic phase. Hence, an attempt was made 
to develop reverse-phase high-performance liquid chromatography 
(RP-HPLC) method which is simple, rapid, accurate, precise, specific, 
economical, sensitive, and stability indicating for the estimation of 
rosuvastatin calcium in bulk and pharmaceutical tablet formulation.

METHODS

Chemicals
Reference standard of rosuvastatin calcium was obtained as gift sample 
from Apotex Pharma, Bengaluru. Rosuvastatin calcium, available as 
tablets under the trade name Rozavel 10 (Sun Pharma) with a label 
claim of 10 mg, was procured from the local pharmacy. Orthophosphoric 
acid, HPLC-grade water, acetonitrile, and methanol were procured from 
Merck Chemicals Limited.

Chromatographic conditions
Waters HPLC system with autosampler and PDA detector with 
Empower-2 software was used. The separation was achieved on Waters 
Symmetry C18 column 150×4.6 mm, 5 mm particle size using 0.1% 
orthophosphoric acid buffer:acetonitrile in the ratio of 55:45%v/v 
as mobile phase at a flow rate of 1.0 ml/min, detection wavelength of 
241 nm, and column temperature of 30°C. Injection volume was 10 µl. 
The optimized chromatographic conditions are shown in Table 1.

The diluent used was acetonitrile and water in the ratio of 1:1.

Preparation of standard stock solution
Accurately 10 mg of rosuvastatin calcium standard was transferred to 
10 ml volumetric flask, 5 ml of diluent was added to dissolve the drug 
and made up to the mark with diluent, filtered through 0.45 µm HV 
Millipore membrane filter to prepare 1000 µg/ml (standard stock-1). 
Standard stock solution-2 was prepared by diluting 1 ml of standard 
stock-1 to 10 ml using diluent (100 µg/ml).

Preparation of the sample stock solution
Twenty tablets were weighed and calculated the average weight of 
tablet. The tablets were finely powdered and tablet powder equivalent 
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to 10 mg rosuvastatin calcium was weighed accurately and transferred 
to 10 ml volumetric flask. About 5 ml of diluent was added, sonicated, 
degassed, and made up to the mark with diluent, filtered through 
0.45 µm Millipore membrane filter (sample stock-1). Sample stock 
solution-2 was prepared by diluting suitable volume of sample stock-1 
to 10 ml using diluent (100 µg/ml).

Preparation of standard and sample working solution
About 10 µg/ml of standard and sample working solutions were 
prepared from the stock solution-II using diluent and were injected into 
the chromatographic system and chromatograms were recorded.

Method validation
The developed method was validated in accordance with ICH guidelines 
(ICH Q2R1) for accuracy, precision, specificity, linearity, limit of 
detection (LOD), limit of quantitation (LOQ), and robustness [19]

Accuracy
Accuracy of the developed method was established by standard 
addition method. The results were expressed in terms of percentage 
recovery. It was computed at three different levels 80%, 100%, and 
120% of the target sample concentration. The standard solution was 
spiked with predetermined sample concentration for preparing three 
concentration levels. Three injections of each level were injected and 
individual percentage recovery and mean percentage recovery values 
were calculated.

Precision
Precision of the developed method was established by performing 
intraday precision and interday precision. It was demonstrated by 
injecting 8 µg/ml concentration of sample solution at 6 different times 

on the same day and 6 different days. The results of precision were 
expressed in terms of percentage relative standard deviation (%RSD).

Linearity
Linearity of the developed method was entrenched at a concentration 
range of 2–12 µg/ml. A series of solutions whose concentrations ranging 
from 2 to 12 µg/ml were prepared from the standard stock solution and 
three injections of each level were injected into the chromatographic 
system using 10 µl fixed loop system and chromatograms were 
recorded. Calibration curve of peak area versus concentration was 
plotted and the correlation coefficient was calculated.

Specificity
Specificity of the developed method was established by comparing the 
chromatograms of blank, placebo, standard, and sample. It was found 
that there was no interference due to excipients and impurities at the 
retention time of the drug. The chromatogram is shown in Fig. 2.

LOD and LOQ
LOD and LOQ values were calculated using the formulae based on the 
standard deviation of the response and slope of the calibration curve. 
LOD = 3.3σ/S and LOQ = 10σ/S. Where, σ is the standard deviation of 
Y-intercept of regression lines and S is the slope of calibration curve. The 
LOD and LOQ for rosuvastatin calcium were found to be 0.013 µg/ml 
and 0.042 μg/ml, respectively.

Robustness
Robustness was demonstrated by making small intended changes in the 
optimized chromatographic conditions. Parameters such as flow rate 
(±0.1 ml/min), organic composition (±5 ml), and temperature (±5°C) 
were changed. Six replicate injections of each condition were injected 
and %RSD of peak area was calculated.

Stability of the solution
Stability of both the standard and sample solutions was checked up to 
24 h at room temperature.

Stability-indicating assay
The drug was subjected to acidic (0.1 N HCl), alkaline (0.1 N NaOH), 
oxidative (0.3% H2O2), photo (UV light), thermal (sand bath at 50°C), 
and hydrolytic (water) conditions and the percentage degradation was 
calculated.

RESULTS AND DISCUSSION

RP-HPLC method was developed for the estimation of rosuvastatin 
calcium in bulk and tablet formulation. The method was modified by Fig. 1: Rosuvastatin calcium

Fig. 2: Linearity plot
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Fig. 3: UV spectrum of rosuvastatin calcium

Fig. 4: Chromatogram of standard

Fig. 5: Chromatogram of sample

Table 1: Optimized chromatographic conditions

Chromatographic conditions
Mobile phase 0.1% OPA buffer:ACN 

(55:45) (pH: 2.7)
Flow rate 1.0 ml/min
Column Waters C18 150×4.6 mm, 5 mm
Detector wavelength 241.0 nm
Column temperature 30°C
Injection volume 10 mL
Runtime 6 min
Retention time 2.916 min
Diluent Acetonitrile:water (50:50)

varying columns, mobile phase, and flow rate and using columns of 
various lengths to obtain the simple and efficacious method. Detection 
wavelength was selected by scanning the standard concentration in the 
wavelength range of 200–400 nm, and λmax was found to be 241 nm 
(UV spectrum is shown in Fig. 3).

Diluent was selected on the basis of solubility of the drug. As 
rosuvastatin calcium was slightly soluble in water, acetonitrile and 
water in the ratio of 1:1 was used as diluent. The method was developed 
employing Waters Symmetry C18 column 150×4.6 mm, 5 mm particle 
size with 0.1% orthophosphoric acid buffer and acetonitrile in the ratio 
of 55:45%v/v as mobile phase at a column temperature of 30°C. Mobile 
phase was forced at a flow rate of 1.0 ml/min. The drug rosuvastatin 
calcium was detected at a wavelength of 241 nm. About 10 µl solution 
was injected into the chromatographic system. The total runtime was 
6 min with a retention time of 2.915±0.1 min. The chromatograms of 
the standard and sample are shown in Figs. 4 and 5.

Suitability of the system was demonstrated by assessing various 
parameters. It was established by injecting six replicate injections of 
the standard solution. Theoretical plates were found to be 4537, tailing 
factor of 1.20, and %RSD of peak area was 0.4 (Table 2). All the system 
suitability parameters were well within the limits, indicating that the 
system was well suitable for performing the analysis.

The developed method was validated. Accuracy was computed by 
recovery studies. The mean percentage recovery values for three levels 
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were found to be between 100.22% and 101.16%. The percentage 
recovery values were within the limits, indicating that the method 
developed was accurate (Table 3).

Results of intraday precision and interday precision were 0.8 and 0.3 
(<2.0), indicate that the method was precise. Calibration curve of peak 
area versus concentration for rosuvastatin calcium was constructed 
(Fig. 2). The linear regression equation obtained was y = 117900x+2358 
and a correlation coefficient of 0.999, indicating the good linear 
relationship between the concentration and peak area. The method was 
found to be linear in the concentration range of 2–12 µg/ml.

The calculated LOD and LOQ values for the method were 0.013 µg/ml 
and 0.042 μg/ml. Values of LOD and LOQ <0.1 µg/ml indicate that the 
method was greatly sensitive Table 6.

The chromatograms of placebo and blank suggest that no interference 
was observed due to excipients and impurities. Hence, the developed 
chromatographic method was found to be highly specific. The 
chromatograms of the standard and sample reflect that sample peak 
was obtained at the same retention time of the standard peak, thereby 
confirming the drug present in tablet formulation was rosuvastatin 
calcium. Robustness of the method was designed by changing the 
optimized conditions adequately. On assessment of the results (Table 4), 
it can be deduced that the variation in the composition of mobile phase, 
flow rate, and temperature does not affect the method significantly. 
%RSD of <2% specifies that the developed method was robust.

Fig. 6: Acidic degradation of rosuvastatin calcium

Fig. 7: Alkaline degradation of rosuvastatin calcium

Fig. 8: Oxidative degradation of rosuvastatin calcium

Table 2: System suitability data

Parameter Result
Theoretical plates 4537
Tailing factor 1.19
%RSD 0.4
%RSD: Percentage relative standard deviation

Table 3: Accuracy data

Sample conc. 
(μg/ml)

Level (%) Amount 
added 
(μg/ml)

Amount 
found* 
(μg/ml)

% recovery*

8 80 6.4 14.43 100.22
8 100 8 16.18 101.16
8 120 9.6 17.74 100.81
*Average of three determinations
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Percentage assay of tablet formulation was found to be 99.76%. The 
stability of the drug solutions was observed for 24 h. %RSD of 0.8 
indicates the stability of the method for 24 h. In degradation studies, 
drug was exposed to various stress conditions. From the chromatograms 
of stressed samples, it was found that no interference from degradants 
was observed at the retention time of rosuvastatin calcium. Optimum 
degradation was observed in the presence of acid and alkali. Substantial 
degradation was observed in the presence of peroxide and heat. 
Negligible degradation was observed in the presence of water and 

light. The results are presented in Table 5 and Figures 6-11. Hence, the 
method was found to be specific.

CONCLUSION

The developed stability-indicating RP-HPLC method was found to 
be rapid, simple, specific, sensitive, linear, accurate, precise, and 
economical for the estimation of rosuvastatin calcium in bulk and 
formulation. Hence, it could be used for the routine quality control of 
rosuvastatin calcium in bulk and formulation.

Fig. 9: Photodegradation of rosuvastatin calcium

Fig. 10: Thermal degradation of rosuvastatin calcium

Fig. 11: Hydrolytic degradation of rosuvastatin calcium

Table 4: Robustness data

Parameter Optimized condition Variation %RSD Retention time (min)*
1. Flow rate (±0.1 ml/min). 1 ml/min 0.9 1.0 3.11

1.1 0.5 2.54
2. Mobile phase (±5 ml) (buffer:ACN) 55:45 50:50 0.8 2.35

60:40 0.4 3.55
3. Temperature (±5°C) 30°C 25 0.6 3.19

35 0.5 2.50
*Average of three determinations
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Table 5: Stability-indicating method data of rosuvastatin 
calcium

S. No. Stress condition % degradation
1 Acidic (0.1 N HCl for 24 h) 9.27
2 Alkaline (0.1 N NaOH for 24 h) 8.44
3 Oxidative (0.3% H2O2 for 24 h) 6.19
4 Photo (UV light 200 watt-hours/m2 for 6 h) 1.85
5 Thermal (sand bath at 50°C for 6 h) 2.32
6 Hydrolytic (HPLC water for 24 h) 0.59
HPLC: High-performance liquid chromatography
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Table 6: Summary of validation parameters

Parameters Rosuvastatin calcium
Calibration range (μg/ml) 2–12
Optimized wavelength 241 nm
Retention time 2.915 min
Regression equation (Y) y=117900x+2358
Slope 117900
Intercept 2358
Correlation coefficient (r2) 0.999
Precision (%RSD) Intraday – 0.8

Interday – 0.3
% Assay* 99.76
LOD (µg/ml) 0.013
LOQ (µg/ml) 0.042
*Average of five determinations. LOD: Limit of detection, LOQ: Limit of 
quantitation


