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ABSTRACT
A simple, precise, accurate and reproducible spectrophotometric method has been developed for simultaneous
estimation of rosuvastatin calcium and aspirin by employing first order derivative zero crossing method in
methanol. The first order derivative absorption at 256.3 nm (zero cross point of aspirin) was used for quantification
of rosuvastatin calcium and 243.2 nm (zero cross point of rosuvastatin calcium) for quantification of aspirin. The
linearity was established over the concentration range of 4-24 µg/ml and 10-60 µg/ml for rosuvastatin calcium and
aspirin with correlation coefficient r 2 0.9988 and 0.9983, respectively. The mean % recoveries were found to be in
the range of 99.44% – 100.83 % and 99.51– 101.11 % for rosvastatin calcium and aspirin, respectively. The
proposed method has been validated as per ICH guideline and successfully applied to the estimation of rosuvastatin
calcium and aspirin in their combined capsule dosage form.
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INTRODUCTION
Rosuvastatin calcium (ROS) is chemically (E)-(3R,5S)-7-{4-(4-fluorophenyl)-6-isopropyl-2-{methyl (methylsulphonyl) amino]pyrimidin-5-yl}-3,5-dihydroxyhept-6-enoic acid calcium (Figure 1a). ROS is in a group of drugs
called hydroxymethylglutaryl coenzyme A (HMG CoA)reductase inhibitors, or "statins." It reduces levels of lowdensity lipoprotein, apolipoprotein B and triglycerides in the blood, while increasing levels of high-density
lipoproteinin the management of hyperlipidaemias[1].Aspirin (ASP) is chemically 2-(acetyloxy)-benzoic acid
(Figure 1b). It is non-selective cyclo-oxygenase inhibitor used as an antipyretic, analgesic, anti-inflammatory and
antithrombotic agent. It reduces non-fatal myocardial infraction[1-3].ROS and ASP in combined dosage form are
used for the treatment of dyslipidemiaassociated with arthersclerotic arterial disease with risk of Myocardial
infraction, stroke or peripheral vascular disease.
The review of literature revealed that various analytical methods involving spectrophotometry[4,5], HPLC[6,7],
HPTLC[7-9], LC-MS-MS[10], LC-electrospray tandem mass spectrometry[11]have been reported for ROS in
single form and in combination with other drugs.Several analytical methods have been reported for ASP in single
form and in combination with other drugs including spectrophotometry[12-14], HPLC[15-17], HPTLC[18,19].
The present work describes the development of a simple, precise, accurate and reproducible spectrophotometric
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method for the simultaneous estimation of ROS and ASP in capsule dosage forms. The developed method was
validated in accordance with ICH Guideline[20] and successfully employed for the assay of ROS and ASP combine
capsule dosage form.

(a)

(b)
Figure 1. Chemical structure of ROS (a) and ASP (b)

MATERIALS AND METHODS
Reagents and chemicals
Analytically pure ROS and ASP were kindly provided byRelax Pharmaceuticals, Vadodara, Gujarat, India and
Baroque pharmaceuticals, Khambhat, Gujarat, India respectively as gift samples. Analytical grademethanolwas
purchased from RFCL limited, New Delhi, India. Capsules of ROS and ASP in combine dosage form,
UNISTAR*,with a 10 mg ROS and 75 mg ASP label claim, manufactured by Unichem Laboratories Ltd, India were
procured from a local pharmacy.
Instruments
Two spectrophotometers were used for study, A Shimadzu UV/Vis 1800 double beam spectrophotometer with a
wavelength accuracy (± 0.3 nm), 1 cm matched quartz cells and UV probe 2.32 software was used for all the
spectral measurements and Shimadzu UV/Vis 1601 double beam spectrophotometer with a wavelength accuracy (±
0.3 nm) and 1 cm matched quartz cells was used for reproducibility study.Calibrated analytical balance K-EA 210
(K-Roy Instrument Pvt. Ltd) was used for weighing purpose. All statistical calculations were carried out using
Microsoft excel 2010 analytical tool.
Preparation standard stock solutions
Accurately weighed 100 mg of ROS and ASP standard were transferred to separate 100 ml volumetric flask and
dissolved in 50 ml methanol. The flasks were shaken and volume was made up to the mark with methanol to give
solutions containing 1000 µg/ml ROS and 1000 µg/ml ASP.
Selection of Analytical Wavelength
4 - 24 µg/ml solutions of ROS and 10 - 60 µg/ml solutions of ASP were prepared in methanol by appropriate
dilution and spectrum was recorded between 200-400 nm and All zero order spectrums (D0) were converted to first
derivative spectrum (D1) using delta lambda 1.0 and scaling factor 4.0. The overlain first derivative spectrums of
ROS and ASP at different concentration were recorded.The zero crossing point (ZCP) of ROS was found to be
243.2 nm and ZCP of ASP was found to be 256.3 nm.
Method validation
The proposed method has been extensively validated in terms of specificity, linearity, accuracy, precision, limits of
detection (LOD) and quantification (LOQ), robustness and reproducibility. The accuracy was expressed in terms of
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percent recovery of the known amount of the standard drugs added to the known amount of the pharmaceutical
dosage forms. The precision (% relative standard deviation- %RSD) was expressed with respect to the repeatability,
intra-day and inter-day variation in the expected drug concentrations. After validation, the developed methods have
been applied to pharmaceutical dosage form.
Specificity
Commonly used excipients (starch, microcrystalline cellulose and magnesium stearate) were spiked into a pre
weighed quantity of drugs. The D1 spectrum was recorded by appropriate dilutions and the quantities of drugs were
determined.
Linearity
Appropriate volume of aliquot from ROS and ASP standard stock solution was transferred to volumetric flask of 10
ml capacity. The volume was adjusted to the mark with methanol to give a solutions containing 4-24 µg/ml ROS and
10-60 µg/ml ASP. All D1 Spectrum were recorded using above spectrophotometric condition. D1 absorbance at
256.3 nm and 243.2 nm were recorded for ROS and ASP, respectively (n=6). Calibration curves were constructed
by plotting average absorbance versus concentrations for both drugs. Straight line equations were obtained from
these calibration curves.
Accuracy
Accuracy was assessed by determination of the recovery of the method by addition of standard drug to the prequantified sample preparation at 3 different concentration levels 80, 100 and 120 %, taking into consideration
percentage purity of added bulk drug samples. Each concentration was analyzed 3 times and average recoveries
were measured.
Precision
The repeatability was evaluated by assaying 6 times of sample solution prepared for assay determination. The
intraday and interday precision study of ROS and ASP was carried out by estimating different concentrations of
ROS (12, 16, 20 µg/ml) and ASP (20, 30, 40 µg/ml), 3 times on the same day and on 3 different days (first, second,
fifth)and the results are reported in terms of %RSD.
Detection limit and Quantitation limit
ICH guideline describes several approaches to determine the detection and quantitation limits. These include visual
evaluation, signal-to-noise ratio and the use of standard deviation of the response and the slope of the calibration
curve. In the present study, the LOD and LOQ were based on the third approach and were calculated according to
the 3.3σ/S and 10σ/S criterions, respectively; where σ is the standard deviation of y-intercepts of regression lines
and s is the slope of the calibration curve.
Robustness
The sample solution was prepared and then analyzed with change in the typical analytical conditions like stability of
analytical solution.
Reproducibility
The absorbance readings were measured at different laboratory for sample solution using another spectrophotometer
by another analyst and the values obtained were evaluated using t- test to verify their reproducibility.
Determination of ROS and ASP from combined capsule dosage form
Content of 20 capsules were weighed accurately. A powder quantity equivalent to 75 mg ASP and 10 mg ROS was
accurately weighed and transferred to volumetric flask of 100 ml capacity. 50 ml of methanol was transferred to this
volumetric flask and sonicated for 15 min. The flask was shaken and volume was made up to the mark with
methanol. The above solution was filtered through whatman filter paper (0.45µ). From this solution 1.5 ml was
transfer to 25 ml volumetric flask. The volume was adjusted to the mark with the methanol to give a solution
containing 6 µg/ml of ASP and 45 µg/ml of ROS. The resulting solution was analyzed by proposed method. The
quantitation was carried out by keeping these values to the straight line equation of calibration curve.
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RESULTS AND DISCUSSION
First order derivative spectrophotometric method was developed for determination of ROS and ASP. The proposed
method has been extensively validated as per ICH guidelines. Summary of validation parameters for proposed
method was given in Table 1.
The overlain D1 spectrum of ROS and ASP at different concentrations revealed that at 256.3 nm (ZCP of ASP) ROS
possesses significant D1absorbance and at 243.2 nm ASP possesses significant D1absorbance. Considering above
facts, wavelength 256.3 nm and 243.2 nm were selected for the estimation of ROS and ASP, respectively (Figure 13)
Linearity was assessed for ROS and ASP by plotting calibration
calibration curves of the D1 absorbance versus the
concentration over the concentration range 4-24
4
µg/ml and 10-60 µg/ml, respectively. The correlation coefficients
(r 2) for ROS and ASP were found to be 0.9988 and 0.9983, respectively (Table 2). The following
followin equations for
straight line were obtained for ASP and ROS.
Linear equation for ROS, Y=0.01195 x – 0.00920
Linear equation for ASP, Y= 0.00740 x - 0.01017
The % recoveries were found to be in the range of 99.58% – 101% for ROS and 99.83% –100.11% for ASP (Table
3).The
The precision of method was determined by repeatability, intraday and interday precision and was expressed as
the %RSD (Table 1),
), which indicate good method precision.
The Limit of detection for ROS and ASP was found to be 0.87602 µg/ml
g/ml and 2.62955 µg/ml
µ
respectively.Limit of
quantification for ROS and ASP was found to be 2.65461 µg/ml and 7.96834 µg/ml at 256.3 nm and at 243.2 nm
respectively (Table 1).
The method was also found to be specific, as there was no interference observed when the drugs were estimated in
presence of excipients and robust, as there was no significant change in absorbance up to 24 hours of preparation of
solution in methanol. The proposed spectrophot
spectrophotometric method was successfully applied to ROS and ASP combined
capsule dosage form. The results are shown in Table 6.

Figure 2.Overlain
Overlain D1 spectrum of ROS (4-24 µg/ml) and ASP (10-60 µg/ml) in methanol
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Figure 3.Overlain
3
D1spectrum of ROS (4-24 µg/ml) in methanol

Figure 4 Overlain D1spectrum of ASP (10-60 µg/ml) in methanol
Table 1.Summary
Summary of Validation Parameters of derivativespectrophotometric method
Parameters
Recovery %
Precision(% RSD)
Repeatability ( n=6)
Intra-day
day (n=3)
Inter-day
Inter
(n=3)
Limit of
Detection (µg/ml)
Limit of Quantitation (µg/ml)
Specificity
Robustness
Solvent suitability

ROS
99.44 % – 100.83 %

ASP
99.51 %– 101.11 %

0.86256
0.43301 – 0.67391 0.74627 –
0.91569

0.82687
0.47696 – 0.69444 0.89453 –
1.06572

0.87602

2.62955

2.65461
Specific
Robust
Suitable for 24 hrs.

7.96834
Specific
Robust
Suitable for 24 hrs.

Table 2. Statistical data for ROS and ASP by derivativespectrophotometric method
Parameter
Linear Range (µg/ml)
Slope
Intercept
Standard deviation of slope
Standard deviation of intercept

ROS at 256.3 nm

ASP at 243.2 nm

4-24
0.01195
-0.00920
0.00020
0.0317

10-60
0.00740
-0.01017
0.00015
0.00590
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Table 3. Accuracy data for ROS and ASP by derivative spectrophotometric method
% Level
80 %
100 %
120 %

Amount of drug added (µg/ml)
ROS (µg/ml) ASP
(µg/ml)
4.8
36
6
45
7.2
54

Amount recovered (µg/ml)
ROS (µg/ml) ASP (µg/ml)
4.84
36.40
6.01
44.78
7.16
53.91

% Recovery
% ROS % ASP
100.83
101.11
100.17
99.51
99.44
99.83

Table 4. Reproducibility data at 256.3 nm for ROS (6 µg/ml)
Result of
t testa
0.0637 ± 0.0010
0.67
a
At 95% confidence interval, (t-Tabulated = 4.30)

Instrument 1 Mean ± S.D. (n=3)
0.0633 ± 0.0006

Instrument 2 Mean ± S.D. (n=3)

Inference
Not significant difference

Table 5. Reproducibility data at 243.2 nm for ASP (45 µg/ml)
Instrument 1 Mean ± S.D. (n=3)
0.3210 ± 0.0020

Result of
t testa
0.3227 ± 0.0015
0.53
a
At 95% confidence interval, (t-Tabulated = 4.30)
Instrument 2 Mean ± S.D. (n=3)

Inference
Not significant difference

Table 6. Assay Results of Marketed Formulation

Formulation
Capsule

Actual concentration
(µg/ml)
ROS
ASP
06
45
a

Amount obtaineda(µg/ml)
ROS
06.08

ASP
44.84

%
ROS

%
ASP

101.39

99.65

average of3 determination
CONCLUSION

The proposed first order derivative method provide simple, specific, precise, accurateand reproducible quantitative
analysis for simultaneous determination of ROS and ASP in combined capsule dosage form. The method was
validated as per ICH guidelines in terms of specificity, linearity, accuracy, precision, limits of detection (LOD) and
quantification (LOQ), robustness and reproducibility. The proposed method can be used for routine analysis and
quality control assay of ROS and ASP in combined dosage form.
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