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ABSTRACT: Biosynthesis of cholesterol is a natural phenomenon and gets completed in lever in 25 steps. Disorder
in any of the steps may cause over or under production of cholesterol that may lead ultimately to atherosclerosis,
thrombosis or coronary artery disease, depending on disorder. Statins are the class of drugs that inhibit HMG CoA
reductase, a rate limiting enzyme, competitively during mevalonate pathway in the synthesis of cholesterol in
hepatocytes. Rosuvastatin is a synthetic drug of this class. It is newer drug with 20% bioavailability and 19 hours
elimination half-life. Like other statins it principally reduces total cholesterol (Hypercholesterolemia), LDL choles-
terol (Hyperlipoproteinemia), triglycerides (Hypertriglyceridemia), lipids (Dyslipidemia) and increases HDL choles-
terol (Hypolipoprteinemia) to cure atherosclerosis, thrombosis and coronary artery disease. A rapid, specific and
economic UV spectrophotometric method has been developed to determine the rosuvastatin content in bulk and
pharmaceutical dosage formulations. At a pre-determined absorption maxima of 246nm in phosphate buffer at pH
7.4, it was proved linear in the range of 10-150ug/ml and exhibited good correlation coefficient (R?=0.983) and excel-
lent mean recovery (98.12% to 103.54%). This method was successfully applied to the determination of rosuvastatin
and validated statistically as per recommended guideline of ICH for recovery studies, linearity, precision, repeata-
bility, and reproducibility. The obtained results proved that the method can be employed for the routine analysis of
rosuvastatin in bulks as well as in the commercial formulations.

Keywords: UV Spectroscopy; Method Development; Validation; Rosuvastatin and Regulatory Requirements for Drug
Development.

INTRODUCTION: The first statin to be approved by
US FDA was lovastatin, in 1987."° The benefits of
statin therapy in reducing the morbidity and mortality
of patients with coronary heart disease were first stud-
ied in the Scandinavian heart study published in
1994.* Since then, statins have been widely prescribed
and, considering, the high prescription frequency, it is
crucial to reduce the risk of the severe side-effects that
are associated with statins therapy.’> In 2001,
cerivastatin, which was approved by US FDA in 1997,
was withdrawn from the market after several fatal
cases of myopathy and rhabdomyolysis. The mecha-
nisms underlying these severe side effects are not
fully understood; however there is a clear correlation
between the risk of developing these side-effects and
increased extra-hepatic exposure in humans.® Certain
single nucleotide polymorphisms (SNP) in the
SLCO1B1 gene have been shown to be associated
with an increased risk of myopathy particularly at the
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higher statin doses. However, this correlation was not
observed in rats, although it was concluded in the
same investigation, that cerivastatin exhibited a higher
degree of myotoxicity compared than rosuvastatin and
simvastatin.>® The hydrophilic nature of rosuvastatin
predicts a low hepatic extraction, however involve-
ment of multiple hepatic transport proteins result in an
extensive hepatic distribution. Statins competitively
inhibit  3-hydroxy-3-methylglutaryl coenzyme A
(HMG-CoA) reductase, an enzyme which mediates
the conversion of HMGCOoA to mevalonate as a part
of the biosynthesis of cholesterol in the liver. Reduced
intracellular cholesterol causes an up-regulation of
low-densitylipoprotein receptors on the cell surface;
the increased number of cell receptors further enhanc-
es the clearance of cholesterol from the blood.
Rosuvastatin was approved by the US Food and Drug
administration (FDA) in 2003."%%2 Apart from
rosuvastatin, there are seven statins, namely, atorvas-
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tatin, fluvastatin, pravastatin, cerivastatin, pitavastatin,
lovastatin and simvastatin. Rosuvastatin is the most
potent inhibitor of HMG-CoA reductase of the statins,
partly explained by it having the highest number of
interaction sites with the enzyme as shown by x-ray
crystallography compared to the other statins.***®
Analysis is an important component in the formula-
tion development of any drug molecule.”** A suitable
and validated method has to be available for the anal-
ysis of drug in the bulk, in drug delivery systems,
from release dissolution studies and in biological
samples.”* If a suitable method, for specific need, is
not available then it becomes essential to develop a
simple, sensitive, accurate, precise, reproducible
method for the estimation of drug samples. The effi-
cient analytical method development and its validation
are critical elements in the development of pharma-
ceuticals.®***® An analytical method is selected on the
basis of criteria such as accuracy, precision, sensitivi-
ty, selectivity, robustness, ruggedness, and the amount
of available sample, the amount of analyte in the sam-
ple, time, cost, and availability of equipment.***?
Thus, present study was undertaken to develop and
validate a simple sensitive, accurate, precise and re-
producible UV method for rosuvastatin.

MATERIAL AND METHODS:

Instruments: The analysis was performed by using
the electronic balance (Model-As22201xs, Rodwag
Wagi Electronics, Switzerland), pH meter (Cyber
scan), UV-spectrophotometer (UV-1800 Shimadzu,
Japan).

Reagents and solutions: Rosuvastatin IP grade was
obtained from MSN Laboratories Telangana and rea-
gents for phosphate buffer were used as analytical
grade.

Preparation of solvent system:

Phosphate buffer of pH 7.4: 50ml of 0.2M potassium
dihydrogen phosphate was placed in 200 ml volumet-
ric flask, 39.1 ml of 0.2M sodium hydroxide was add-
ed, water was added to volume and pH adjusted to 7.4
accordingly.

Standard stock solution of rosuvastatin: 100mg of
rosuvastatin weighted accurately and transferred into a
100ml volumetric flask containing phosphate buffer.
Solution sonicated to dissolve rosuvastatin and cooled
at room temperature and mix well. Pipette out 10ml
solution and transferred into 100ml volumetric flask
resulting solution contained 100ug/ml solution (Stock
solution A). Pipette out 10, 20, 30, 40, 50ml solution
respectively of standard stock solution A and trans-
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ferred into a 100ml volumetric flask, mixed well and
diluted up to volume with buffer solution. The result-
ing solution contains 10 to 50ug/ml of rosuvastatin.

Spectral study: The final stock solution scanned in
UV spectrophotometer over the range 200-400nm
(Figure 1).

Validation of the Method:

Linearity and Range: A series of dilutions were pre-
pared in the concentration range of 10-50ug/ml. Sepa-
rate calibration curve was plotted between concentra-
tion Vs response and slope, intercept and correlation
coefficient value (r?) was determined.

Accuracy: To test accuracy, recovery studies were
performed. To a preanalyzed sample solution, a defi-
nite quantity of known concentration of standard drug
solution was added and then its recovery was studied.
Different concentration of pure drug was added to
preanalyzed sample, and then the solution was ana-
lyzed to determined recovery study.

Precision: A standard stock solution of drug was
prepared in same manner. The tests were repeated
thrice for all selected concentrations. The intermediate
precision was performed by doing repeatability, day-
to-day variation, and analyst-to-analyst variation.

RESULTS AND DISCUSSION: The methods dis-
cuss in the present work provide a convenient, precise
and accurate way for estimation of rosuvastatin in
bulk as well as in pharmaceutical dosage form. An
absorption maximum of rosuvastatin was selected at
246nm for the analysis. Regression analysis showed
linearity over the concentration range of 10-150ug/ml
with correlation coefficients of 0.983 (Figure 2).
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Figure 1: UV Spectra of Rosuvastatin.
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The % RSD for repeatability (n=6) precision was
found to be less than 2% indicating the precision of
method. Accuracy of present method was ascertained
by recovery studies and the results are expressed as
percentage recovery. Percentage recovery for
rosuvastatin was found within the range of 98.12 %
and 103.54% as prescribed by ICH guideline. The
assay for rosuvastatin was found to be 102.00+0.85.
The % RSD value for rosuvastatin was found to be
less than 2%. In this study method development and
validation of the rosuvastatin was carried out by UV
Spectroscopy and found satisfactory. The result of
developed method and validation was given in table 1.

Table 1: Result of method development and valida-
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tion. Figure 2: Calibration curve of Rosuvastatin.
Method | Parameter | Observation | SD* | RSD _ _
Siope and 0.012x = - - CONCLUSION: The analytical method for determi-
Linearity | Y-Intercept 0,010 nation _of rosuvastatin has beer_1 va_lldated according to
, validation protocol of ICH guidelines. All parameters
R 0.983 mentioned in the protocol were tested and they ful-
filled the requirement of ICH analytical method vali-
Accuracy | % eRr'z(zjov' 918(5;2;40 0.4521 | 0.692 dation for the drug. The results obtained are well with-
Repeatability Method Was 103154 | 0.821 in the set limit; indicates that the described analytical
found re- method is suitable for determination of rosuvastatin in
peatable bulk as well as tablet formulation.
(Validated
three times REFERENCE
zsufjgl:%' 1. Abd-Elsalam, W. H., El-Helaly, S. N., Ahmed, M.
Analystto | Method was | 0.4581 | 0.752 A., & Al-Mahallawi, A. M. (2018) Preparation of
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by different 2 cell line permeation and in vivo assessment
analyst studies, International Journal of Pharmaceutics,
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three times https://doi.org/10.1016/j.ijpharm.2018.07.005
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h ARE pathway, Redox Report : Communications in
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