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ABSTRACT: A RP-HPLC method was developed for estimation of 

rosuvastatin calcium and validated as per ICH guidelines. The estimation 

was carried out on C-18 Reliant (4.6 × 250 mm, 5 µm) column using a 

filtered and degassed mixture of acetonitrile: phosphate buffer pH 2.6 (in the 

ratio 70:30) as the mobile phase at a flow rate of 1.0 ml/min. The detection 

was carried out at wavelength of 241 nm. The method was validated for 

linearity, specificity, accuracy, precision, sensitivity and robustness as per 

ICH norms. The retention time for the drug was 3.35 min. The method 

produced linear responses in the concentration range of 2-20 μg/ml with 

correlation coefficient (r
2
) of 0.998. The method developed was found to be 

simple, rapid, precise accurate and reproducible and can be used for routine 

analysis of rosuvastatin calcium. Diffusion procedure was performed using 

pig ear skin as diffusion barrier to characterize rosuvastatin calcium release 

rate from drug -in -adhesive patch and further analyzed by developed RP–

HPLC method. The validated method was found to be specific for estimation 

of rosuvastatin calcium from its transdermal dosage form. The short run time 

and the possibility of analysis of a large number of samples makes it a 

suitable method for analysis and quality control of pharmaceutical 

preparations containing rosuvastatin calcium. 

INTRODUCTION: Rosuvastatin calcium is one 

of the most potent statins and is approved for 

reducing circulating low-density lipoprotein 

cholesterol (LDL-C) levels 
1-3

. Rosuvastatin 

calcium is a synthetic 3-hydroxy-3-methylglutaryl 

coenzyme A (HMG-CoA) reductase inhibitor. The 

oral bioavailability of rosuvastatin calcium is 

approximately 20%. The immediate release 

formulations have increased risk of adverse effects, 

like dose-related musculoskeletal and hepatic 

toxicities.  
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Transdermal drug delivery system is advantageous 

over other routes of administration in evading the 

"first-pass metabolism" by the liver, exempt from 

the impacts of the gastrointestinal fluid and 

provides controlled and sustained effects. Drug- in- 

adhesive patch using acrylate emulsion polymer 

novacryl, permeation enhancers like polyethylene 

glycol 400 and transcutol was formulated for 

delivery of rosuvastatin calcium. 

 
FIG. 1: CHEMICAL STRUCTURE OF ROSUVASTATIN 

CALCIUM 
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Literature survey revealed that rosuvastatin calcium 

has been determined by spectrophotometric 

methods 
4-5

, complexometric titration method 
6
, 

LC-MS 
7
, Stability indicating methods 

8-11
, RP-

HPLC 
12-15

 etc. Present study involves development 

and validation of a simple RP-HPLC method for 

the determination of rosuvastatin calcium from its 

transdermal dosage form.  

MATERIALS AND METHODS:  
Chemicals and Reagents: Rosuvastatin calcium 

standard (purity ≥ 99.0%) from Cipla Ltd., 

Mumbai, acrylate emulsion polymer novacryl was 

obtained from Omnova Solution Inc and transcutol 

was obtained from Gattefosse SAS as gift sample. 

Acetonitrile (HPLC grade), Methanol (HPLC 

grade) was purchased from Molychem (India) and 

membrane filter (0.45 μm) was purchased from 

Millipore (India). 

Experimental: 

Chromatographic Conditions: Chromatographic 

separation was achieved by using Agilent 1200 

series quaternary pump system with chemstation 

version.02.03 with C-18 Reliant (250 × 4.6 mm, 5 

µm) column and 20 µL loop for injection. The 

mobile phase used in this analysis was acetonitrile 

and phosphate buffer pH 2.6 in the ratio of 70:30. 

The mobile phase was filtered, degassed and 

filtered through 0.45 μm membrane filter before 

use. The flow rate was adjusted to 1.0 ml/min; the 

detector wavelength was set at 241 nm. The 

injector volume of standard and sample was 20 µl. 

The solution was injected and chromatograms were 

recorded. Calibration curve was constructed and 

regression equation was calculated for rosuvastatin 

calcium. 

Preparation of Standard Stock Solution: 10 mg 

of rosuvastatin calcium was accurately weighed 

and transferred to a 10 ml volumetric flask. 

Methanol was added to dissolve the drug and 

volume made upto 10 ml with methanol. Standard 

stock solution was further diluted with mobile 

phase to obtain a 50 ppm solution. 

Method Validation: 
16 

The developed analytical 

method was validated for linearity, accuracy, 

precision, specificity, LOD and LOQ. All 

validation experiments were designed according to 

the principles out lined in the ICH Q2 guidelines. 

System Suitability: System suitability is used to 

verify, whether the resolution and reproducibility 

of the chromatographic system are adequate for 

analysis to be done. The parameters like retention 

time, area, symmetry, number of theoretical plates 

& mass distribution ratio (capacity factor K’) were 

investigated by injecting standard solutions.  

Linearity: A series of solutions were prepared 

from the primary standard stock solution in the 

concentration range of 2 to 20 μg/ml. Calibration 

curve was plotted as concentration on X axis and 

peak area on Y axis and linear regression equation 

was calculated.  

Method Precision: Precision studies were 

performed (Method, Day to day). The results are 

reported in term of Relative standard deviation. For 

intra-day precision, the standard solution was 

analyzed for six times within a day, while for 

reproducibility studies, it was examined in 

triplicate for three consecutive days. 

Accuracy: The accuracy of the method was 

established using recovery technique i.e. external 

standard addition method. The known amount of 

standard was added at three different levels to pre 

analyzed sample. Each determination was 

performed in triplicate.  

Robustness: Robustness of the method was 

determined by making slight changes in the 

chromatographic conditions. The robustness was 

performed for the flow rate variations from 1 

ml/min to 1.2 ml/min, mobile phase ratio variation 

from more organic to less organic phase and 

wavelength from 241 to 239. It was observed that 

there were no marked changes in the 

chromatograms, which demonstrated that the RP-

HPLC method developed is robust.  

Sensitivity: The limit of detection (LOD) is 

defined as the lowest concentration of an analyte 

that an analytical process can reliably differentiate 

from background levels. The limit of quantification 

(LOQ) is defined as the lowest concentration of the 

standard curve that can be measured with 

acceptable accuracy, precision and variability. The 

LOD and LOQ were calculated from linear curve 

using formulae: 
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LOD = 3.3 * σ / S 

LOQ = 10 * σ / S 

(Where σ = the standard deviation of the response 

and S = Slope of calibration curve). 

Specificity: Specificity is the ability of the method 

to measure the analyte in the presence of other 

relevant components that are expected to be present 

in the sample. Placebo patch was used for the 

study. Placebo patch was placed in 20 ml of 

phosphate buffer pH 7.2, sonicated for 20 min, 

solution was decanted and filtered through 0.45 μm 

membrane filter. 

The solution was injected under optimized 

chromatographic conditions to demonstrate 

separation of rosuvastatin from excepients. There is 

no interference of placebo peak with the peak 

obtained for rosuvastatin indicating the high 

specificity of the method. 

Ex-vivo Diffusion Study: The diffusion studies of 

rosuvastatin calcium loaded transdermal patch 

(novacryl-PEG 400 and novacryl - transcutol) was 

carried out. The studies were performed using 

modified Frank diffusion cell apparatus with 

receiver compartment capacity of 20 ml using pig 

ear skin as diffusion barrier. The medium used for 

diffusion was phosphate buffer pH 7.2. The 

medium was degassed via sonication process, and 

temperature was set at 32°C during the experiment. 

At appropriate time, 1 ml of the sample was 

withdrawn from the receiver compartment and the 

same amount of fresh buffer was added to keep the 

volume constant. Release was recorded for 8 h. 

RESULTS AND DISCUSSION: 
System Suitability Test: The capacity factor (K’) 

was 1.24. The plate count was more than 5000 and 

the symmetry factor was 0.93. The results are 

summarized in Table 1. 

TABLE 1: SYSTEM SUITABILITY PARAMETERS 

S. no. Name RT Area K’ Symmetry Theoretical plates 

1 Rosuvastatin Calcium 3.354 2401.328 1.24 0.93 8897 

TABLE 2: CALIBRATION CURVE DATA 

S. no. Concentration (µg/ml) Peak Area 

1 2 186.82 

2 4 270.44 

3 8 526.32 

4 12 737.31 

5 16 964.11 

6 20 1148.55 

 
         FIG. 2: CHROMATOGRAM OF ROSUVASTATIN        FIG. 3: CALIBRATION CURVE OF ROSUVASTATIN    

                                          CALCIUM                                                                                    CALCIUM 

Linear regression equation was calculated having 

an R
2 

value of 0.998. Standard equation for 

estimation Rosuvastatin calcium is as follows: 

Y= 54.64 x+ 74.25 

Precision: Relative standard deviations obtained 

for Rosuvastatin calcium was 0.883 %. The results 

are tabulated in Table 3. 

 

The measurement of the peak areas are expressed 

in terms of % RSD and were found to be < 2%. The 

results are shown in Table 4. 

Robustness: It was observed that there were no 

marked changes in the chromatograms, which 

demonstrated that the RP-HPLC method developed 

was robust. The results are shown in Table 6. 
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TABLE 3: METHOD PRECISION DATA 

S. no. Concentration (µg/ml) Peak Area 

1 50 2767.28 

2 50 2813.46 

3 50 2800.98 

4 50 2814.79 

5 50 2838.50 

6 50 2828.16 

Mean  2810.5 

%RSD  0.883 

TABLE 4: INTER- DAY PRECISION  
Concentration (µg/ml) Mean Peak area* % RSD 

40 2333.957 0.494 

50 2857.497 0.634 

60 3495.517 1.402 

*Average of six determinations 

TABLE 5: RECOVERY STUDIES 
Spiked 

level  

(%) 

Amount 

taken 

(µg/ml) 

Amount  

found 

(µg/ml) 

Percent  

Recovery 

(% w/w) ± RSD 

80 40 40.01 100.02 ± 0.613 

100 50 49.76 99.52 ± 0.386 

120 60 60.56 100.70 ± 0.890 

TABLE 6: ROBUSTNESS STUDIES 
Condition Modification Peak area Mean % RSD 

Flow rate 1.2ml /min 2756.95 0.162 

Wavelength 239 2869.903 0.650 

Mobile Phase 72:28 2834.755 0.772 

Sensitivity: 

TABLE 7: LOD AND LOQ DATA 

Drug LOD (µg/ml) LOQ (µg/ml) 

Rosuvastatin calcium 1.12 3.39 

 
FIG. 4: CHROMATOGRAM FOR PLACEBO PATCH 

There was no interference of peak obtained for 

placebo patch with the peak obtained for 

rosuvastatin calcium indicating the high specificity 

of the method. 

Ex-vivo Diffusion Study: 

TABLE 8: % CUMULATIVE RELEASE FROM 

TRANSDERMAL PATCH 

Formulation %Cumulative 

Release (2h) 

% Cumulative 

Release(8h) 

Novacryl-PEG400  patch 23.26 ± 0.13 74.56 ± 0.43 

Novacryl-transcutol patch 13.96 ± 0.18 64 ± 0.26 

DISCUSSION:  By applying the proposed method, 

the retention time of rosuvastatin calcium was 

found to be 3.35 min. Linearity was observed in 

concentration range of 2-20μg/ml. The regression 

equation of concentration over peak area was found 

to be y = 54.64x + 74.25 (r = 0.998) where y is the 

peak area and x is the concentration of rosuvastatin 

calcium (μg/ml). The symmetry obtained was 0.92 

which indicates good shape of peak. The 

percentage of recovery in the range of 99.52-

100.7% indicates that the proposed method is 

accurate. The % RSD value < 2% for both method 

and inter- day precision indicates the precision of 

the method. The use of acetonitrile and phosphate 

buffer pH 2.6 in the ratio of 70: 30% v/v resulted in 

peak with good shape and resolution. The above 

validated method when applied  for analysis of ex-

vivo diffusion study  samples did not show any 

peaks  interfering within the run time for 

rosuvastatin calcium, indicating that excepients 

used in the  patch did not interfere with the 

estimation of the drug by proposed HPLC method.  

CONCLUSION: The proposed method has the 

advantage of simplicity and convenience for the 

separation and determination of rosuvastatin 

Calcium in bulk and from its dosage form due to 

low retention time of analyte. Thus the method is 

accurate, precise, and selective for estimation of 

rosuvastatin calcium from its dosage form. 
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