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gatifloxacin in bulk and dosage forms.

ACKNOWLEDGEMENTS

The authors are grateful to Dr. R. Shivakumar, Managing
Director, S.R.M. Group of Educational Institutions for
providing necessary facilities

REFERENCES

1. Budavari, S., Eds., In; The Merck Index, 13th Edn., Merck and Co.
Inc., Whitehouse Station, NJ, 2001, 777.

Accepted 28 March 2006
Revised 21 June 2005

Received 27 January 2005
Indian J. Pharm. Sci., 2006, 68 (2):273-275

2. Perry, C.M., Barman B. J. A. and Lamb, H.M., Drugs., 1999, 58, 683.
3. Vishwanathan, K., Bartlett, M.G. and Stewart, J.T., Rapid

Commun. Mass Spectrom., 2001,15, 915.
4. Shah, S.A., Rathod, I.S., Suhagia, B.N. and Baldaniya, M., Indian J.

Pharm. Sci., 2004, 66, 306.
5. Overholser, B.R., Kays, M.B. and Sowinski, K.M., J. Chromatogr.

B., 2003, 798, 167.
6. Liang, H., Kays, M.B. and Sowinski, K.M., J. Chromatogr. B.,

2002, 772, 53.

RPRPRPRPRP-HPLC-HPLC-HPLC-HPLC-HPLC Method for the SimultaneousMethod for the SimultaneousMethod for the SimultaneousMethod for the SimultaneousMethod for the Simultaneous
Determination of Atorvastatin and Amlodipine inDetermination of Atorvastatin and Amlodipine inDetermination of Atorvastatin and Amlodipine inDetermination of Atorvastatin and Amlodipine inDetermination of Atorvastatin and Amlodipine in
TTTTTablet Dosage Fablet Dosage Fablet Dosage Fablet Dosage Fablet Dosage Formormormormorm

K. RAJA RAJESWARI, G. G. SANKAR*, A. L. RAO AND J. V. L. N. SESHAGIRIRAO 
Shri Vishnu College of Pharmacy, Vishnupur, Bhimavaram-534 202, University College of Pharmaceutical Sciences, 
Andhra University, Visakhapatnam-530 003, India. 

A simple, precise, accurate, and rapid HPLC method has been developed, and validated for the determination of 
atorvastatin and amlodipine simultaneously, in combined tablet dosage form. The mobile phase used was a mixture 
of acetonitrile and 0.03M phosphate buffer pH 2.9 (55:45% v/v). The detection of atorvastatin and amlodipine 
was carried out on dual γγγγγ absorbance detector at 240 nm and 362 nm, respectively. Results of the analysis were 
validated statistically, and by recovery studies. The proposed method can be successfully used to determine the 
drug contents of marketed formulation. 

Atorvastatin calcium1, chemically, 1H-pyrrole-1-heptanoic market. This combination of amlodipine and atorvastatin 
acid, [R-(R*,R*)]-2-(4-flurophenyl)-β, δ-dihydroxy-5-(1- can be safely used in the treatment of patients with 
methylethyl)-3-phenyl-4-[(phenylamino) carbonyl]-calcium concomitant hypertension and dyslipidemia.10-15 However, 
salt (2:1), is an antihyperlipoproteinemic drug2,3, used for so far, no method was reported for the simultaneous 
treatment of hypercholesterolemia. Amlodipine4, estimation of atorvastatin and amlodipine, in combination 
chemically, 2-[(2-Aminomethoxy) methyl]-4-(2-chlorophenyl)-1, The proposed method is rapid, simple, accurate, and 
4-dihydro-6-methyl-3, 5-pyridine dicarboxylic acid, 3-ethyl- reproducible, and can be successfully employed in the 
5-methyl ester, is a calcium channel antagonist, used as an routine analysis of both these drugs simultaneously, in 
anti-hypertensive drug.5 Literature survey reveals that tablet dosage form. 
analytical methods,6,7 including Capillary zone 
electrophoresis,8 and HPLC9 methods, are available for Separation was carried out on an isocratic HPLC system 
the determination of atorvastatin in pharmaceutical dosage (Waters), with Waters 1525 binary HPLC pump, Waters 
forms. The combination of atorvastatin (ATS) and 2487 UV dual λ absorbance detector, Waters Breeze 
amlodipine (AML) has recently been introduced into the software, and RP-C

18
 column (150x4.6 mm I.D.; particle 

size 5 µm). The chromatographic estimation was 
*For correspondence performed using the following conditions: the mobile 
E-mail: gsankar7@rediffmail.com phase used was acetonitrile and 0.03 M phosphate buffer 
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pH 2.9, in the ratio of 55:45% v/v. The run time and the 
flow rates were 6 min and 1 ml/min, respectively. 
Detection wavelengths of ATS and AML were set at 240 
nm and 362 nm, respectively. Standard stock solutions of 
1 mg/ml of ATS and 1 mg/ml of AML were prepared in 
methanol, and used for estimation. For construction of 
calibration graph, stock solutions were further diluted with 
mobile phase ranging from 0.1-20 µg/ml. This method was 
applied to determine ATS and AML, in two different 
market samples. For analysis of tablet formulation, an 
accurately weighed tablet powder equivalent to 10 mg of 
ATS and 5 mg of AML, was taken in a volumetric flask 
(25 ml). The powder was dissolved in 15ml methanol, 
shaken thoroughly, and made upto the volume with 
methanol. Then the solution was filtered through 
Whatman filter paper (No. 41) and further diluted with 
distilled water, to get the concentrations of 10 µg/ml and 
5 µg/ml of atorvastatin and amlodipine, respectively. 
These solutions were injected, and the chromatograms 
were recorded. 

The method was validated interms of linearity, accuracy, 
inter-day and intra-day precision, reproducibility, and 
specificity. The limit of detection (LOD) and limit of 
quantitation (LOQ), were also determined. The accuracy 
of the method was evaluated by carrying out recovery 
studies. For that, known concentration of standard 
solutions were added to the pre-analysed sample solution, 
and the recovery was calculated. The intra-day precision 
was determined by analysing standard solutions in the 
linearity range of calibration curve in triplicate on the 
same day, while inter-day precision was determined by 
analysing corresponding standard solutions daily, for a 
period of one week. The RSD or CV of <2.5% was 
observed. The validated data was furnished in Table 1. 

Both atorvastatin and amlodipine are soluble in methanol, 
therefore methanol was selected as solvent. The mixture 
of acetonitrile and 0.03M phosphate buffer pH 2.9 in the 
ratio of 55:45% v/v, could resolve atorvastatin and 
amlodipine, with better resolution. On the other hand, 1 
ml of triethyl amine helped in sharpening of the peaks. 
The retention times of amlodipine and atorvastatin are 
1.59 min and 5.12 min, respectively (Fig. 1). Linearity 
range for atorvastatin and amlodipine were 0.2-20 µg/ml 
(r=0.999) and 0.1-20 µg/ml  (r=0.9999), respectively. The 
linear regression equations are Y=-30.905+52814.6X for 
atorvastatin, and Y=173.76+46735.6X for amlodipine. The 
high percentage of recovery of the drugs, indicate that 
the method is highly accurate. The content of and the 
percentage of drugs in two different market samples 
(Table 2), indicate that the proposed method is simple, 
rapid, precise, and accurate, for the estimation of 
atorvastatin and amlodipine, in its pharmaceutical 
formulation. 
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TABLE 1: VALIDATION SUMMARY 

System Suitability Results 

Atorvastatin Amlodipine 

Theoritical Plates (N) 9000 3000 

Resolution 2.06 -

Linearity range (µg/ml) 0.2-20 0.1-20 

Percentage recovery % (Accuracy) 100.37 98.92 

LOD (µg/ml) 0.02 0.01 

LOQ (µg/ml) 0.06 0.03 

Tailing factor 1.09 1.00 

Capacity factor 4.86 0.99 

Symmetry factor 1.09 1.00 

min 

Fig. 1: Typical chromatogram of atorvastatin and amlodipine 

Indian Journal of Pharmaceutical Sciences March - April 2006 276 



277Indian Journal of Pharmaceutical SciencesMarch - April 2006

  

Composition of VComposition of VComposition of VComposition of VComposition of Volatile Oil, Isolated fromolatile Oil, Isolated fromolatile Oil, Isolated fromolatile Oil, Isolated fromolatile Oil, Isolated from
Duchesnea IndicaDuchesnea IndicaDuchesnea IndicaDuchesnea IndicaDuchesnea Indica (Andr (Andr (Andr (Andr (Andr.) F.) F.) F.) F.) Fockockockockockeeeee

B. T. UMESH AND J. E. THOPPIL*
Genetics and Plant Breeding Division, Department of Botany, University of Calicut, Kerala–673 635, India.

The herbage of mock strawberry, Duchesnea indica (Andr.) Focke, Rosaceae, on hydro distillation yields an aromatic
pale yellow oil (0.1%). GC-MS analysis revealed that the herb essential oil contained carvacryl acetate (30.5%),
valencene (7.6%), nona-hexacontanoic acid (7.2%), aristalone (5.3%), dehydro-aromadendrene (4.6%), eicosane
(4.1%), and 2-hexa-decan-ol (4.1%), as major components.
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Duchesnea indica (Andr.) Focke, commonly called as
mock strawberry (Indian strawberry), is a trailing herb of
Rosaceae1. The whole plant was used as an anticancer

herb in traditional Chinese medicine2. The herbage of
the plant has proven antitumor activity3. There are
reports from China on the isolation of triterpenoids and
other biologically active compounds from Duchesnea
indica4. The plant was collected from Ooty, Tamilnadu. It
was authenticated and herbarized at Calicut University
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TABLE 2: ASSAY AND RECOVERY STUDIES 

Formulation# Drug Label claim % of amount Amount of standard Amount recovered* % recovery 
(mg) found* added (mg) 

Tablet 1 Atorvastatin 10 99.14 10 10.02 100.34 

Amlodipine 5 100.05 5 5.01 101.37 

Tablet 2 Atorvastatin 10 99.91 10 9.98 98.06 

Amlodipine 2.5 98.09 2.5 2.42 98.92 

*Mean of five determinations. #The commercial preparations used were; Tablet 1: Lipitas, INTAS Pharmaceuticals Ltd. Tablet 2: Am At, Nicholas Piramil India 

Ltd. 

for providing the gift samples of drugs for this work. 
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