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1. INTRODUCTION 
 

Atorvastatin is mainly used as an antihyperlipidemic 

agent in cardiovascular risk conditions. Atorvastatin 

belongs to the class of antihyperlipidemic agents known 

as statins. It is intended for lowering cholesterol level in 

the body. It acts by enzyme inhibition mechanism. 

Atorvastatin act by competitively inhibiting the 3-

hydroxy-3-methyl glutaryl Co-enzyme-A (HMG-CoA) 

reductase. HMG-CoA reductase is a rate determining 

enzyme in in the biosynthesis of cholesterol via 

mevalonate pathway. This enzyme catalyzes the HMG-

CoA conversion into mevalonate. Atorvastatin primarily 

shows its action in liver. It c auses the decrease in 

hepatic cholesterol level, hence hepatic uptake of 

cholesterol increases and it results in lowering of plasma 

cholesterol level.
[1]

 

 

Statins can reduce mortality and morbidity associated 

with coronary heart disorder. Atorvastatin appears as 

white crystalline powder. It is practically in soluble in 

water, slightly soluble in methylene chloride and soluble 

in methanol. Atorvastatin calcium is chemically {[R-(R, 

R*)]-2-(4-flurophenyl)-ß, ẟ-dihydroxy-5-(1-

methylethyl) -3-phenyl-4-[phenylamino) carbonyl]-14-

pyrrole-1-heptanoic acid, calcium salt (2:1) trihydrate}. 

It is available in commercial pharmaceutical 

formulations for the treatment of hypercholesterolemia. it 

is effective to reduce both cholesterol and 

triglycerides.
[2,3]

 

 

Dose:
[4]

 10-40 mg per day (80 mg max.) 
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ABSTRACT 
 

A simple, accurate, sensitive, precise and rapid UV- Spectrophotometric simultaneous equation method have been 

developed for the simultaneous analysis and estimation of Fenofibrate and atorvastatin in bulk and combined tablet 

dosage form formulation. To determine the absorption maximum, each drug Fenofibrate and atorvastatin were 

scanned in wavelength range of 200-400 nm in spectra measurement mode using the double beam UV- 

Spectrophotometer (Jasco). 287 nm (λmax for fenofibrate) and 249 nm (λmax for atorvastatin) respectively were 

selected as a sampling wavelengths in methanol as solvent. Beer’s limit were obeyed in the range of 5-30 µg/ml for 

both Fenofibrate and atorvastatin. The correlation Coefficients for both drugs found to be satisfactory. Validation 

parameter such as its accuracy, linearity, precision, limit of detection (LOD), limit of quantitation (LOQ) were 

studied for proposed method according to the ICH guidelines. Results of all parameters were found to be 

satisfactory. The proposed method can be used effectively for routine analysis and estimation of fenofibrate and 

atorvastatin in combined synthetic mixture and bulk dosage form. 

 

KEYWORDS: Fenofibrate, Atorvastatin, UV- Spectroscopy, Simultaneous estimation method. 
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Structure
[20]

 

 
Figure 1: Structure of atorvastain calcium. 

 
Fenofibrate is official drug Indian pharmacopoeia. It is a 

member of fibrate class. Fenofibrate has IUPAC name as 

propane-2-yl-2{4-[4-chlorophenyl)-carbonyl] phenoxy}- 

2-methyl propanoate.
[5,6]

 It is used as a lipid regulating 

agent in the patients which are at the risk of 

cardiovascular disorders.
[7]

 Fenofibrate act by increasing 

lipolysis and triglycerides rich particles are eliminated 

from plasma by activating lipoprotein lipase and by 

reducing apoprotein C-III production. Apoprotein C-III 

is an inhibitor of lipoprotein lipase activity.
[8]

 It causes 

reduction in in both LDL (low density lipoprotein) and 

VLDL (Very low density lipoprotein) levels. Fenofibrate 

also increases the level of high density lipoprotein 

(HDL).
[9]

 

 

Structure
[8]

 

 
Figure 2: Structure of fenofibrate. 

 

In this work, an attempt is made to provide simple and 

convenient validated analytical UV- spectrophotometric 

method for simultaneous estimation of fenofibrate and 

atorvastatin in pure and bulk tablet dosage form. 

 

2. MATERIALS AND METHODS 
 

2.1 Instruments 

A double beam UV- visible spectrophotometer (model- 

Jasco -V630) is used with a spectral band width of 1.5 

nm and automatic wavelength corrections. Pair of 10 mm 

matched quartz cell was used for experimental work. 

 

2.2 Reagents and Chemicals 

All chemicals and reagents used were of analytical 

reagent grade. Fenofibrate was obtained from Arti Drugs, 

Mumbai and atorvastatin was obtained fromCadila 

Healthcare, Ahmedabad, as a gift sample. Analytical 

HPLC grade methanol was procured from Rajesh 

Chemicals, Mumbai. The commercially available tablet 

formulation with brand name Atorec
TM

 - F (Emcure 

pharmaceuticals LTD) containing atorvastatin 10 mg and 

fenofibrate 160 mg was purchased from local market. 

 

2.3 Procedure 

2.3.1. Preparation of Standard Stock Solution 

10 mg quantity of fenofibrate weighed accurately and 

transferred in in 100 ml volumetric flask. Sufficient 

quantity of methanol
[8]

 is added to the flask to dissolve 

the drug and solution is sonicated for 15 min and then 

diluted up to 100 ml with same solvent, so as to obtain 

concentration of 100 µg/ml. Similarly, an accurately 

weighed quantity of about 10 mg of atorvastatin calcium 

was taken in 100 ml of volumetric flask and dissolve in 

sufficient quantity of methanol. Solution is sonicated for 

15 min and diluted up to 100 ml with same solvent 

methanol so as to get the concentration of 100 µg/ml. 

These stock solutions are used for preparation of 

subsequent dilutions for calibration curve. 

 

2.3.2. Selection of Wavelength / Determination of 

λmax 

The solutions of fenofibrate and atorvastatin were 

scanned in UV range 400 to 200 nm in 10 mm quartz cell 

against blank solution separately. The overlain spectra 

(fig.4) shows λmax for fenofibrate at 287 nm and for 

atorvastatin λmax was found to be at 249 nm. By using 

this two λmax, estimation of drug were carried out by 

simultaneous equation method.  

 

2.3.3. Construction of Standard Calibration Curve 

 For each drug, six working standard solutions are 

prepared by pipette out the aliquots from standard stock 

solutions of fenofibrate and atorvastatin in 10 ml 

volumetric flask and diluted up to 10 ml by solvent 

methanol to get working solutions of concentration 5 to 

30 µg/ml. These series of different concentrations of 

fenofibrate and atorvastatin were scanned at 287 nm and 

249 nm respectively and absorbance were recorded. The 

standard calibration curve was constructed by plotting 

concentrations versus absorbance over the range of 5 to 

30 µg/ml. The correlation coefficient was found to be as 

0.998 and 0.997 for obtained calibration curve of 

fenofibrate and atorvastatin respectively. 

 

2.3.4. Preparation of Mixed Standard Solution 

Accurately weighed 160 mg of fenofibrate and 160 mg 

of atorvastatin were weighed accurately into 100 ml 

clean and dry volumetric flask, methanol was added to 

dissolve the drugs. The mixed standard solution was 

sonicated for 15 minutes and then final volume up to 100 

ml mark is made with methanol. The prepared mixed 

standard solution were subjected to UV 

spectrophotometric analysis upon suitable solution.  

 

2.3.5. Preparation of Stock Solution of Marketed 

Formulation 

Twenty tablets of Atorec-F containing 160 mg of 

fenofibrate and 10 mg of atorvastatin calcium were 
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weighed and finely powdered. Average weight per tablet 

is calculated. A quantity of tablet powder equivalent to 

16 mg fenofibrate was weighed accurately and 

transferred to a 100 ml of volumetric flask. Powder is 

dissolved in methanol with vigorous shaking and 

solution is sonicated for 20 minutes. This solution 

contain 16 mg fenofibrate and 1 mg atorvastatin. Now 

add 15 mg of atorvastatin to the above solution and the 

final volume up to 100 ml mark was made with same 

solvent. Now, this stock solution contain 16 mg of 

fenofibrate and 16 mg of atorvastatin. The prepared test 

stock solution was filtered through the whatman filter 

paper. From this stock solution further dilutions were 

made. The resulting solution was analyzedat λmax of 

both the drugs against solvent blank.
[21-32]

 

 

 
Figure 3: UV spectrum of Fenofibrate. 

 

 
Figure 4: Overlay spectrum of fenofibrate (5-30 µg/ml). 

 

 
Figure 5: Overlay spectra of atorvastatin (5-30 µg/ml). 
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Figure 6: Overlay spectra of fenofibrate and atorvastatin. 

 

 
Figure 7: Standard calibration curve for fenofibrate. 

 

 
Figure 8: Standard calibration curve for atorvastatin. 

 

2.4. Simultaneous Equation Method
[11,12]

 

The simultaneous equation technique is based on the 

absorption of the fenofibrate and atorvastatin calcium at 

their respective λmax, 287nm and 249nm were two 

wavelengths which was selected for the development of 

the simultaneous equations. The drug content in tablet 

formulation was calculated by following equations using 

the mean absorptivity. 

Fenofibrate 

Atorvastatin 
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Where, A1 and A2 are absorbance values of test 

solutions at 287 nm and 249 nm respectively. Cx and Cy 

are concentrations of fenofibrate and atorvastatin 

respectively in µg/mlin test solution. ax1 and ax2 are the 

mean absorptivity coefficient of atorvastatin calcium at 

287 nm and 249 nm respectively; whereas, ay1 and ay2 

are the mean absorptivity coefficient of atorvastatin 

calcium at 287 nm and 249 nm respectively. By 

substituting the above values in equation, Cx and Cy can 

be calculated.
[33-42]

 

 

2.5. Method Validation  

2.5.1.Linearity  

Appropriate dilutions of prepared stock solutions of 

fenofibrate and atorvastatin were analyzed at their 

respective wavelength maxims. During the analysis, 

Beers limit was obeyed by both fenofibrate and 

atorvastatin for simultaneous equation method and 

absorbance ratio method. The Beer-Lambert’s 

concentration range is 0 to 30 ug/mL for both the drug. 

Data of linearity for both the drugs is given in table. 

 

2.5.2. Precision (Repeatability) 

Inter-day precision and intra-day precision was evaluated 

by using marketed tablet powder equivalent to 100 % of 

label claim amount of fenofibrate and atorvastatin. It is 

expressed in terms of SD and % RSD. SD and % RSD 

was obtained by repeating assay of four replicates of 

single sample concentration three times on the same day 

and on different days.  

 

2.5.2. Limit of Detection (LOD) and Limit of 

Quantitation (LOQ) 

LOD and LOQ for fenofibrate and atorvastatin calcium 

was calculated on the basis of standard deviation of slope 

and y- intercept. It calculated as follows. 

 

 
 

Where,  – The standard deviation of response 

S- The slope of calibration curve 

 

2.5.4. Accuracy  

Accuracy of the methods is determined by recovery 

studies. It is performed by standard addition method. 

Known amount of standard fenofibrate and atorvastatin 

was added in the preanalyzed tablet powder, in 80%, 

100% and 120% of label claim and concentration was 

determined.  

 

3. RESULT AND DISCUSSION 
 

The Beer-Lambert’s concentration range is 5- 30 μg/mL 

for fenofibrate and atorvastatin calcium at 287 nm and 

249 nm respectively. The coefficient of correlation for 

Fenofibrate at 287 nm and atorvastatin calcium at 249 

nm is 0.9984 and 0.9971, respectively. Both Fenofibrate 

and atorvastatin shows good regression values at their 

respective wavelength (λmax). From recovery study it is 

revealed that any small change in the concentration of 

Fenofibrate or atorvastatin in the solution can be detected 

accurately by this method. Percentage estimation of 

fenofibrate and atorvastatin calcium in selected tablet 

dosage form was found to be 98.85% and 97.20% 

respectively, with standard deviation less than 2. 

 

The reliability and validity of the proposed method is 

assessed by recovery studies. Result of recovery study 

was found to be within the prescribed limit and results of 

recovery study are shown in table. No interference in 

result observed in the result due to tablet excipients.   

 

The limit of detection (LOD) and limit of quantitation 

(LOQ) values for fenofibrateare 0.3017 and 0.9144 and 

for atorvastatin calcium are 0.2912 and 0.9009, 

respectively. Low value of LOD and LOQ indicate that 

the method has good sensitivity.  

 

Precision of method was determined by repeatability and 

intermediate precision study by intra-day and inter-day 

precision. The % RSD was calculated for fenofibrate and 

atorvastatin calcium. % RSD value not more than 2.0% 

indicate good repeatability and intermediate precision. 

An intermediate precision is a study of variation within 

laboratory in different days.  

Table 1: Optical Characteristics. 
 

Parameters 
Name of componant 

Fenofibrate Atorvastatin 

Wavelength λmax (nm) 287 nm 247 nm 

Beer’s law limit (µg/ml) 5-30 µg/ml 5-30 µg/ml 

Correlation coefficient R
2
 0.9984 0.9971 

Slope 0.0647 0.0462 

Intercept 0.0361 0.0427 

Intra- day (% RSD) 0.6802 0.5351 

Inter-day (% RSD) 0.9835 0.9912 

LOD (µg/ml) 0.3017 0.2912 

LOQ (µg/ml) 0.9144 0.9009 
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Table 2: Results of recovery study. 
 

Drug Level of Recovery (%) Recovery (%) SD % R.S.D. 

Fenofibrate 80 97.23 0.0585 0.0602 

 100 98.71 0.0450 0.0456 

 120 98.97 0.1107 0.1112 

Atorvastatin 80 98.53 0.1721 0.1749 

 100 98.67 0.1652 0.1675 

 120 99.03 0.2722 0.2743 

*SD= Standard Deviation, RSD= Relative Standard Deviation 

 

Table 3: Results of analysis of tablet. 
 

Formulation 
Label claim  

(mg/ Tab) 
Amount found (mg) % of drug content SD % RSD SE 

Synthetic Mixture 

Fenofibrate 

(160 mg) 
159.07 99.41 0.1414 0.1405 0.0816 

Atorvastatin 

(160 mg) 
157.96 98.72 0.3151 0.3191 0.1819 

Tablet 

Fenofibrate 

(160 mg) 
158.16 98.85 % 0.3253 0.3291 0.1878 

Atorvastatin 

(10 mg) 
9.72 97.20 % 0.9451 0.9690 0.5456 

*SD= Standard Deviation, RSD= Relative Standard Deviation, SE= Standard Error 

 

4. CONCLUSION 
 

The proposed UV spectrophotometric methods are 

simple, useful, rapid reliable and provide acceptable 

accuracy, linearity, Precision and reproducibility. 

Methods can be adopted for routine simultaneous 

analysis of fenofibrate and atorvastatin calcium in pure 

form and pharmaceutical tablet dosage form.  
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