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Development and Validation of a RP-HPLC Method for
Determination of Atorvastatin Calcium and Aspirin in a

Capsule Dosage Form
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A simple, specific and accurate reverse phase high performance liquid chromatographic method was developed
for the simultaneous determination of atorvastatin calcium and aspirin in capsule dosage forms. A phenomenex
Gemini C-18, 5 um column having 250 x 4.6 mm i.d. in isocratic mode, with mobile phase containing 0.02 M
potassiumdihydrogen phosphate: methanol (20:80) adjusted to pH 4 using ortho phosphoric acid was used. The
flow rate was 1.0 ml/ min and effluents were monitored at 240 nm. The retention times of atorvastatin calcium
and aspirin were 5.4 min and 3.4 min, respectively. The linearity for atorvastatin calcium and aspirin were in the
range of 0.5-4 ug/ml and 5-25 ug/ml, respectively. The recoveries of atorvastatin calcium and aspirin were found
to be in the range of 98.02-100.68% and 98.38-101.42%, respectively. The proposed method was validated and
successfully applied to the estimation of atorvastatin calcium and aspirin in combined capsule dosage forms.
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Atorvastatin calcium (ATV) is chemically [R—
(R*,R*)]-2-(4-flurophenyl)-p,5-dihydroxy-5- (1-
methylethyl)-3-phenyl-4-[(phenylamino)carbonyl]-1H-
pyrrole-1-heptanoic acid, calcium salt trihydrate.
Atorvastatin calcium is an inhibitor of 3-hydroxy-3-
methylglutaryl Coenzyme A (HMG-CoA) reductase.
This enzyme catalyses the conversion of HMG-CoA
to mevalonate, an early and rate limiting step in
cholesterol biosynthesis'?. Aspirin (ASP) is chemically
2-acetoxybenzoic acid and used as an analgesic,
antipyretic, antiinflammatory and antithrombic agent.
Combined dosage forms of ATV and ASP are available
in the market. Clinical trials showed that combination
therapy when used in dyslipidaemic patient with
coronary heart diseases reduced cardiovascular
events®.

A literature survey regarding quantitative analysis
of these drugs revealed that attempts were made to
develop analytical methods for ATV using extractive
spectrophotometry*, HPLC’?®, GC-MS!, LC-MS!,
LC-electrospray tandem mass spectrometry!?!'4
and HPTLC!® methods. ASP is official in Indian
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pharmacopoeia and titrimetric'® and HPLC!” methods
had been reported for its estimation. For estimation
of ATV and ASP in combination, RP-HPLC'® method
had been reported. This paper describes a new RP-
HPLC method for the estimation of ATV and ASP
combination in mixture using simple mobile phase.

MATERIALS AND METHODS

The liquid chromatographic system consisted of
the following components: Shimadzu HPLC model
(VP series) containing LC-10AT (VP series) pump,
Variable wavelength programmable UV/Vis detector
SPD-10AVP and Rheodyne injector (77251) with 20 pl
fixed loop. Chromatographic analysis was performed
using Spinchrom software on a Phenomenex Gemini
C18 column with 250%4.6 mm i.d. and 5 um particle
size. The Shimadzu electronic balance (AX 200) was
used for weighing purpose. Analytically pure ATV and
ASP were obtained as gift samples from M/s Blue
Cross Labs. Ltd., (Mumbai, India) and M/s Mercury
Laboratories Ltd., (Vadodara, India). Acetonitrile,
methanol, water (E. Merck, Mumbai, India) were
of HPLC grade, while ortho-phosphoric acid and
potassiumdihydrogen phosphate (S. D. Fine Chemicals,
Mumbeai, India) were of Analytical grade used for the
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preparation of mobile phase. Capsule formulation A
(Ato Plus, Triton Pharma. Ltd., Mumbai, India) and
B (Atchol ASP, Aristo Pharma. Ltd., India) containing
labeled amount 10.34 mg ATV and 75 mg ASP were
procured from local market.

Preparation of mobile phase and stock solutions:

Potassium dihydrogen phosphate was weighed (0.544
g) and dissolved in 200 ml of water. This solution
was mixed with 800 ml of methanol. Finally the pH
was adjusted to 4.0 with ortho phosphoric acid (0.1
M). The solution was sonicated for 10 minutes and
filtered using Whatman filter paper (No.l) and used.

ATV and ASP were weighed (25 mg each) and
transferred to two separate 25 ml volumetric flasks
and dissolved in methanol, which gives 1000 pg/
ml of ATV and ASP, respectively. ATV and ASP
solutions were further diluted with methanol to obtain
final concentration of 50 pg/ ml and 100 pg/ ml,
respectively.

Chromatographic conditions:

A reverse phase C18 column equilibrated with mobile
phase 0.02M potassiumdihydrogen phosphate-methanol
(20:80) adjusted to pH 4 was used. Mobile phase
flow rate was maintained at 1 ml/min and effluents
were monitored at 240 nm. The sample was injected
using a 20 pL fixed loop, and the total run time was
10 min. Appropriate aliquots of ATV and ASP stock
solutions were taken in different 10. ml volumetric
flasks and diluted up to the mark with mobile phase to
obtain final concentrations of 0.5; 1, 2, 3, 4 pg/ ml of
ATV and 5, 10, 15, 20, 25 pg/ml of ASP, respectively.
The solutions were injected using a 20 pl fixed loop
system and chromatograms were recorded. Calibration
curves were constructed by plotting average peak area
versus concentrations and regression equations were
computed for ATV and ASP.

Determination of ATV and ASP in their combined
dosage forms:

The content of twenty capsules were taken and
weighed. Powder equivalent to ATV 10.34 mg and
75 mg ASP was accurately weighed and transferred to
a 50 ml volumetric flask and 20 ml of mobile phase
was added to the same and flask was sonicated for
5 min. The flask was shaken, and the volume was
diluted to the mark with the same mixture. The above
solution was filtered using Whatman filter paper No.l.
Appropriate volume of the aliquot was transferred to
a 50 ml volumetric flask and the volume was made
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up to the mark with mobile phase to obtain 2.068
pg/ ml of ATV and 15 pg/ml of ASP. The solution
was sonicated for 10 min. The solution was injected
at above chromatographic conditions and peak areas
were measured. The quantification was carried out
by keeping these values to the straight line equation
of calibration curve. The method was validated
for accuracy, precision, specificity, detection limit,
quantitation limit and robustness.

Accuracy:

The accuracy of the method was determined by
calculating recoveries of ATV and ASP by method of
standard additions. Known amount of ATV (0, 0.5, 1,
1.5 pg/ml) and ASP (0, 2,4, 6 ng/ml) were added to
a pre quantified sample solution, and the amount of
ATV and ASP were estimated by measuring the peak
areas and by fitting these values to the straight-line
equation of calibration curve.

Precision:

The intra day and inter day precision study of
ATV and ASP was carried out by estimating the
corresponding responses 3 times on the same day and
on 3 different days (first, second and fifth day) for 3
different concentrations of ATV (1, 2, 3 pg/ml) and
ASP (10, 15, 20 pg/ml), and the results are reported
in terms of relative standard deviation (RSD, Table
2). The Repeatability studies were carried out by
estimating response of 3 different concentrations of
ATV (0.5, 1, 2 pg/ml) and ASP (10, 15, 20 pg/ml) for
triplicate and results are reported in terms of relative
standard deviation (RSD).

Specificity:

Commonly used excipients (starch, microcrystalline
cellulose and magnesium stearate) were spiked into
a pre weighed quantity of drugs. The chromatogram
was taken by appropriate dilutions and the quantities
of drugs were determined.

Detection limit and quantitation limit:

A calibration curve was prepared using concentrations
in the range of 0.1-2 pg/ml for ATV and 0.2-2
png/ml for ASP (expected detection limit range). The
standard deviation of y-intercepts of regression lines
were determined and kept in following equation for
the determination of detection limit and quantitation
limit. Detection limit= 3.3c /s; quantitation limit=
10c/s; where o is the standard deviation of y-
intercepts of regression lines and s is the slope of
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the calibration curve.

Robustness:

Robustness of the method was studied by changing
the composition of organic phase by + % and the
pH by +0.2, and also by observing the stability of
the drugs for 24 h at 35° temperature in the mobile
phase.

RESULTS AND DISCUSSION

Optimization of mobile phase was performed based on
resolution, asymmetric factor and peak area obtained
for both ATV and ASP. The mobile phase 0.02 M
potassiumdihydrogen phosphate:methanol (20:80)
adjusted to pH 4 using ortho phosphoric acid was
found to be satisfactory and gave two symmetric and
well-resolved peaks for ATV and ASP. The resolution
between ATV and ASP was found to be 8.1, which
indicates good separation of both the compounds. The
retention time for ATV and ASP were 5.4 min and
3.4 min, respectively (fig. 1). The asymmetric factors
for ATV and ASP were 1.30 and 1.48, respectively.
Overlain UV spectra of both ATV and ASP showed
that both the drugs absorbs appreciably at 240 nm so,
240 nm was selected as the detection wavelength in
liquid chromatography (fig. 2).

The calibration curve for ATV was obtained by
plotting the peak area of ATV versus the concentration
of ATV over the range of 0.5-4 pg/ml, and it was
found to be linear with r= 0.9982. Similarly, the
calibration curve for ASP was obtained over the
range of 5-25 ug/ml and was found to be linear with
r= 0.9993. The data of regression analysis of the
calibration curves are shown in Table 1. The detection
limit for ATV and ASP were 0.09 pg/ml and 0.21 pg/
ml, respectively. The quantitation limit for ATV and

LA

Fig. 2: UV overlain spectra of ATV and ASP

UV overlain spectra of atorvastatin calcium and aspirin in 0.02
M potassium dihydrogen phosphate:methanol (20:80). ATV is
atorvastatin calcium and ASP is aspirin

ASP were 0.28 pg/ml and 0.65 pg/ml, respectively,
which suggest that a nanogram quantity of both the
compounds can be estimated accurately. The validation
parameters are summarized in Table 2.

The recoveries of ATV and ASP were found to be
in the range of 98.02-100.68% and 98.38-101.42%,
respectively. The system suitability test parameters
are shown in Table 3. The liquid chromatographic

TABLE 1: REGRESSION ANALYSIS OF THE
CALIBRATION CURVES FOR THE PROPOSED METHOD

Parameters ATV ASP
Linearity range (ug/ ml) 0.5-4 5-25
Slope 28.26 14.66
Standard deviation of slope 0.608 0.130
Intercept -1.55 -0.518
Standard deviation of intercept 0.910 0.662

Correlation coefficient (r) 0.9982 0.9993

ATV is atorvastatin calcium and ASP is aspirin

TABLE 2: SUMMARY OF VALIDATION PARAMETERS

Parameters ATV ASP
Detection limit (ug/ ml) 0.09 0.21
Quantitation limit (ug/ ml) 0.28 0.65
Accuracy (%) 98.02-100.68  98.38-101.42
Precision (RSD?,%)

Intraday (n=3) 0.99-1.42 0.84-0.65

Interday (n=3) 1.14-3.82 0.71-1.21
Repeatability (RSD?,n=3) 0.59-0.95 0.26-0.34

2RSD indicates relative standard deviation; ATV is atorvastatin calcium and
ASP is aspirin

TABLE 3: SYSTEM SUITABILITY TEST PARAMETERS
FOR ATV AND ASP BY THE PROPOSED METHOD

} a System suitability Parameters ATV ASP
Retention time (min) 5.4 3.4
Fig. 1: Typical Chromatogram of ATV and ASP. Resolution 8.1 -
Chromatogram showing well resolved peaks of atorvastatin calcium Theoretical plates 5311 4474
(ATV) and aspirin (ASP). Tailing factor (asymmetric factor) 1.30 1.48
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TABLE 4: ASSAY RESULTS OF COMBINED DOSAGE FORM USING PROPOSED METHOD

Formulations Labelled amount (mg) Amount obtained (mg)® % Recovery®

ATV ASP ATV ASP ATV ASP
A 10.34 75 10.15 £ 0.08 74.18 £ 0.44 98.18 £ 0.76 98.91 £ 0.58
B 10.34 75 10.33 £ 0.17 73.64 £ 0.52 99.90 + 1.63 98.19 £ 0.70

method was applied to the determination of ATV
and ASP in their combined dosage forms (capsule

Different effect of simvastatin and atorvastatin on key enzyme involved
in VLDL synthesis and catabolism on high fat / cholesterol rabbit. Br
J Pharmacol 1999;127:1479-85.

formulation A and B). The results for ATV and ASP 7. Bleske BE, Willis RA, Anthony M, Casselberry N, Datwani M, Uhley

were comparable with the corresponding labeled VE, et al. The effect of pravastatin and atorvastatin on coenzyme Q10.
Am Heart J 2001;142:262.

amounts (Table 4)' 8. Altuntas TG, Erk N. Liquid chromatographic determination of
atorvastatin in bulk drug, tablets and human plasma. J Liq Chromatogr

Proposed study describes a new RP-HPLC method Relat Technol 2004;27:83-93.

for the estimation of ATV and ASP combination in 9. Erturk S, Aktas ES, Ersoy L, Ficicioglu S. An HPLC method for

. . . . . the determination of atorvastatin and its impurities in bulk drugs and
mixture using simple mobile phase with low buffer tablets. J Pharm Biomed Anal 2003:33:1017-23.
concentration compared to the reported method. 10. McKenney JM, McCormick LS, Weiss S, Koren M, Kafonek

The method gives gOOd resolution between both the S, Blanck DM. A randomized trial of the effects of atorvastatin

. .. . and niacin in patients with combined hyperlipidaemic or isolated
compounds with a short ana1y51s time (<10 mln)' hypertriglyceridemia, collaborative atorvastatin study group. Am J Med

The method was validated and found to be simple, 1998:104:137-43.

sensitive, accurate and precise. Percentage of recovery 11, Nirogi RV, Kandikere VN, Shukla M, Mudigonda M, Maurya S,

. . Boosi R, et al. Simultaneous quantification of atorvastatin and active
shows that the method is free from interference of metabolites in human plasma by LC-MS using rosuvastatin as internal
the excipients used in the formulation. Therefore, the standard. Biomed Chromatogr 2006;20:924-36.

proposed method can be used for routine analysis of 12, I\;Ii'flo ()1(8, Metcalfe CD. DetirminaFionlgf §golisteroltlower}ilng

. . . stain dugs in aqueous samples using liquid chromatography-

ATV and ASP in their combined dosage form. electrosprgay ioniz(alltion tandempmass specgtrorgetry. J Chromatgogrgpl}l/y
A 2003;998:133-41.
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