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ABSTRACT  

Analytical chemistry is a scientific discipline used to study the 

chemical composition, structure and behaviour of matter. High 

performance liquid chromatography is at present one of the most 

sophisticated tool of the analysis. The estimation of Rosuvastatin and 

Micronized Fenofibrate was done by RP-HPLC. The Phosphate buffer 

was p
H
 3.0 and the mobile phase was optimized with consists of 

Methanol: Phosphate buffer mixed in the ratio of 70:30 % v/ v. Inertsil 

C18 column C18 (4.6 x 150mm, 5m) or equivalent chemically bonded 

to porous silica particles was used as stationary phase. The detection 

was carried out using UV detector at 260 nm. The solutions were 

chromatographed at a constant flow rate of 0.8 ml/min. the linearity  

range of Rosuvastatin and Micronized Fenofibrate were found to be from 100-500 g/ml of 

Rosuvastatin and 1-5g/ml of Micronized Fenofibrate. Linear regression coefficient was not 

more than 0.999. The values of % RSD are less than 2% indicating accuracy and precision of 

the method. The percentage recovery varies from 98-102% of Rosuvastatin and Micronized 

Fenofibrate. LOD and LOQ were found to be within limit. The results obtained on the 

validation parameters met ICH and USP requirements. It inferred the method found to be 

simple, accurate, precise and linear. The method was found to be having suitable application 

in routine laboratory analysis with high degree of accuracy and precision. 
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INTRODUCTION  

Analytical chemistry is the study of the separation, identification, and quantification of the 

chemical components of natural and artificial materials. It deals with methods for 

determining the chemical composition of samples of matter. A Qualitative Method yields 

information about the identity of atomic or molecular species or the functional groups in the 

sample. A Quantitative Method, in contrast, provides numerical information as to the 

relative amount of one or more of this component. Pharmaceutical analysis especially deals 

with the identification and quantification of the pure drug and impurities and components of 

the formulation with the help of analytical tools.  

 

Classification of Analytical Methods
 

Analytical methods can be separated into classical and instrumental methods. 

Classical methods are also known as wet chemistry methods, where,  

 Extraction, precipitation, and distillation processes were used for the separation of analytes. 

 Qualitative analysis performed by utilizing chemical reactions of analytes with reagents that 

produce, products that could be identified by their physicochemical properties like boiling or 

melting points, optical activities, solubilities, refractive indexes and colors. 

 

 Quantitative analysis accomplished by titrimetric or gravimetric methods. In Gravimetry, 

the quantity of the analyte is determined by the mass of product generated in the chemical 

reaction. In Titrimetry, analyte quantity is determined by the volume of a reagent reacted to 

complete the reaction with anlyte.  

 

 Instrumental methods by utilizing set of sophisticated equipment that measure the 

intrinsic physical properties of molecules such as conductivity, light absorption and 

fluorescence. These techniques can be both qualitative and quantitative in nature. Thus, 

techniques employed in quantitative analysis are based upon-Chemical Properties, 

Electrical Properties, Optical Properties. 

 

AIM AND OBJECTIVE 

The literature review reveals that very few RP-HPLC methods available for the estimation of 

Rosuvastatin and Fenofibrate alone and/or in combination with other drugs. Because of the 

limited availability of analytical methods for the above drugs in combination form it was 

intend to develop a simple, accurate and more sensitive stability indicating RP-HPLC method 

by simultaneous estimation. 



Sunil et al.                                                             World Journal of Pharmaceutical Research 

    

 

www.wjpr.net                               Vol 6, Issue 16, 2017.                                      

 

1660 

OBJECTIVE 

Development of a HPLC method for analysis of both the drugs. Validation of the method 

using formulations. 

  

PLAN OF WORK 

The work has been carried out in the following steps. 

 

 

  

Drug Profile 

Rosuvastatin 

 

 

 IUPAC Name: 7-[4-(4-fluorophenyl)-2-(N-methylmethanesulfonamido)-6-(propan-2-

yl)pyrimidin-5-yl]-3,5-dihydroxyhept-6-enoic acid. 

Chemical formula: C22H28FN3O6S
 

Molecular weight: 481.538, Monoisotopic: 481.168284538 

pka
  

: -2.8 

Cas No: 287714-41-4 

Solubility  : Sparingly soluble in water 

Category  : hypolipidemic agent. 

 

Mechanism of action: Rosuvastatin reduce the cholesterol synthesis by competitively 

inhibiting the rate determining enzyme of cholesterol bio synthesis, HMG-CoA reductase. It 

is indicated in obesity, heart failure. Rosuvastatin half life is 19hrs with peak plasma 

concentration at 4-5hrs of oral administration. 
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Generic Name: Rosuvastatin. 

 

Brand Name 

Astende, Cirantan, Cresadex Rosustatin Rosuvas Rosedex Rosimol. 

 

Fenofibrate 

 

 

IUPAC Name: propan-2-yl 2-{4-[(4-chlorophenyl)carbonyl]phenoxy}-2-methylpropanoate 

Chemical formula: C20H21ClO4
 

Molecular weight: 360.831, Monoisotopic: 360.112836867. 

pka: 4.9. 

Cas No: 49562-28-9. 

Solubility: Soluble In Water 0.25mg/Ml At 25 °C 

Melting Point: 80.5 °C 

Category: Hypolipidemic Agents 

 

Mechanism of action 

Fenofibrate exerts its therapeutic effects by accelerating the lipolysis process and eliminating 

triglyceride particles by the activation of lipoprotein lipases. Firates directly activate the 

peroxisome proliferator activated receptor (PPARa).  

 

Generic Name 

Fenofibrate. 

 

Brand Name 

Fenogal, Lipanthyl, Lipidil. 
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MATERIALS AND METHODS  

Standards and Samples 

 Table. List of Standard and Sample details. 

 

 

Analytical Method Development 

A. Selection of wavelength 

The 10µg/ml strength solution of Rosuvastatin and Fenofibrate were prepared in milliQ water 

and it was scaned by HPLC – PDA detector and by UV-Visible spectrophotometer from 200-

400nm. Then 254nm was selected due to the optimal response.  

 

B. Selection of chromatographic condition 

The selected drugs Rosuvastatin and Fenofibrate were polar in nature. Due to the polar nature 

of analytes RP-HPLC was selected for the determination. 

 

C. Initial separation condition 

Because of the low viscosity, low back pressure and favourable UV transmittance, the mobile 

phase selected was milliQ water and HPLC methanol.  

 

Preparation of standard solution: Each of 10mg of rosuvastatin and Fenofibrate were 

dissolved in 7ml of mobile phase separately in each of 10ml volumetric flasks and the 

volume made up to the mark. 0.2 and 0.1ml from each standard solution was transferred to 

another 10ml volumetric flasks and volume made up to the mark by mobile phase to produce 

20 µg/ml and 10µg/ml solutions respectively. 

 

Preparation of sample solution: 10 Tablets of rosuvastatin and fenofibrate were powdered 

and a quantity of powder equivalent to 10 mg of active drugs was dissolved by sonication in a 

7ml of mobile phase, then the volume was made up to the mark in a 10ml volumetric flask to 

produce 1000 µg/ml solution (stock solution). The serial dilution method was utilized to get 

the solution of desired concentration and they were filtered through 0.45 m filter before 

injecting into HPLC system. 
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Preparation of placebo: Powdered inactive ingredient amount that supposed to be present in 

10 tablets was weighed dissolved in 7ml mobile phase by sonication in 10ml volumetric flask 

and the volume made up to the mark. 0.1 ml of upper clear solution was further diluted in 

a10ml volumetric flask up to the mark and filtered through 0.45 m filter.  

 

OPTIMIZED METHOD 

Preparation of mobile phase: 6.8 gm of KH2PO4 dissolved in Hplc grated water and the pH 

adjusted to 3 with ortho phosphoric acid in a 1000ml volumetric flask. The mobile phase was 

prepared by mixing 300ml (30%) of buffer and 700ml (70%) of methanol, then degassed in 

ultrasonic water bath and was filtered through 0.45 µm filter under vacuum. 

 

Diluent Preparation: Mobile phase was employed as diluent. 

 

Chromatographic conditions  

Flow rate            : 0.8 ml per min 

Column  : Agilent C18 (4.6 x 150mm, 5m)  

Detector wavelength : 254nm 

Column oven : Ambient 

Injection volume : 10l 

Run time : 10 mins 

 

Test Procedure: Standard, sample and blank preparations in concentration of 20µl were 

injected into HPLC system and peak responses were calculated.  

 

The developed RP-HPLC method utilized the Agilent C18 (4.6 x 150mm), 5m column. 

Gradient elution achieved using mobile phase Methanol: Phosphate buffer of pH - 3 [70 : 30, 

v / v] with flow rate of 0.8 ml / min at 254nm. 

 

Observation: Resolution observed was good between two analytes. Peak asymmetry was not 

observed. Other impurity interference was not seen and all the results were within the 

acceptance criteria. Hence the method was well thought-out to be optimized. 

 

Calculation   

For Rosuvastatin  

 



Sunil et al.                                                             World Journal of Pharmaceutical Research 

    

 

www.wjpr.net                               Vol 6, Issue 16, 2017.                                      

 

1664 

 

 

For Fenofibrate  

 

 

 

The Standard, Sample and Blank Chromatograms for optimized method were shown in Fig: 

9, 10 & 11. 

 

METHOD VALIDATION 

Method validation is aimed to find out the suitability of the developed method for the 

intended purpose. According to ICH guidelines, the validation parameters are. 

1. System suitability 2. Linearity 3. Precision 4. Accuracy 5. Specificity 6. Robustness. 

7. Ruggedness 8. Limit of detection 9. Limit of quantification 

  

RESULTS 

 

Fig. Chromatogram of Trial 1. 
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Fig. Chromatogram of Blank. 

  

 

Fig. 12: Chromatogram for Placebo. 

  

METHOD VALIDATION 

1. System Suitability  

 

Fig. 13: Chromatograms for System suitability. 
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Table: Chromatogram values for System suitability 

a) Rosuvastatin 

 

 1). Obtained Tailing factor from the standard injection is 1.6 

2). Obtained Theoretical Plates from the standard injection is 2496 

 

Assay Results: (Rosuvastatin) 

1250595 10 0.2 100 10 99.9 1754.5 

------------ x ----------x --------- x -------- x------- x --------- x100 x --------- =99.83% 

 1251360 10 10 1754.5 0.1100 300  

 

b) Fenofibrate 

 

 1) Tailing factor Obtained from the standard injection is 1.51 

 2) Theoretical Plates Obtained from the standard injection is 2281 

 

Assay Results: ( Fenofibrate). 

 

928829 10 0.1 10010 99.8 1754.5  

----------- x -------- x--------- x ----------x------- x -------- x --------- x100 =98.89%  

937364 10 10 1754.5 0.1100 300 
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2. Linearity 

 

Fig: Linearity level 1 Chromatogram 

 

Table: Linearity results for Fenofibrate 

 

 

PRECISION 

A. Repeatability  

 

Fig: Sample Chromatograms for Repeatability. 
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Table: Sample Chromatogram values for Repeatability 

a) Rosuvastatin 

 

 

 b) Fenofibrate 

 

 

Acceptance Criteria: The % RSD for the area and Rt of five standard injections results 

should not be More than 2%. 

 

RUGGEDNESS 

B) Intermediate precision (Analyst to Analyst variability): 

Fig Chromatograms for Intermediate precision 
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Table. Sample Chromatogram values for intermediate Precision. 

a) Rosuvastatin 

 

  

b )Fenofibrate 

 

 

 Acceptance Criteria: The % RSD for the areas and Rt’sof five standard injections results 

should not be more than 2%. 

  

Accuracy 

 

Fig Standard Chromatogram for Accuracy. 
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Fig Chromatograms for Acc 50%  

Table Chromatogram Values For Accuracy of Rosuvastatin. 

 

 

Acceptance Criteria  

 The % Recovery for each level should be between 98.0 to 102.0%. 

 

Table: Chromatogram Values For Accuracy of Fenofibrate. 

 

  

Acceptance Criteria  

 The % Recovery for each level should be between 98.0 to 102.0% 

 

Specificity 

 

Fig. Standard Chromatogram for Rosuvastatin and Fenofibrate Identification. 
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Fig: Sample Chromatogram for Rosuvastatin and Fenofibrate Identification. 

 

ROBUSTNESS 

a) Effect of variation in flow rate  

 

Fig: Chromatogram for less flow rate. 

  

 

Fig: Chromatograms for more flow rate. 



Sunil et al.                                                             World Journal of Pharmaceutical Research 

    

 

www.wjpr.net                               Vol 6, Issue 16, 2017.                                      

 

1672 

Table: Robustness results for Rosuvastatin (flow rate). 

 

 

Table: Robstness results forFenofibrate (flow rate). 

 

* Results for actual flow (0.8ml/min) have been considered from Assay standard. 

 

b) Effect of variation in mobile phase composition 

 

Fig. Chromatograms for more organic mobile phase. 

  

 

Fig: Chromatogram for Less Organic Mobile Phase. 
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Table no: Robustness results for Rosuvastatin. 

 

 

Table no: Roubstness results for Fenofibrate. 

 

* Results for actual Mobile phase composition (70:30Methanol: Buffer) have been considered 

from Accuracy standard 

 

Limit of Detection (Lod)  

 

Fig. Chromatogram for Rosuvastatin and Fenofibrate. 

 

Calculation of S/N Ratio for Rosuvastatin  

Average Baseline Noise obtained from Blank    : 48 µV 

Obtained Signal from LOD solution (0.15% of targeted assay concentration) : 146µV 

S/N = 146/48 = 3.041. 

 

Acceptance criteria 

Values of S/N ratio must be not more than 3.0 for LOD solution. 

 



Sunil et al.                                                             World Journal of Pharmaceutical Research 

    

 

www.wjpr.net                               Vol 6, Issue 16, 2017.                                      

 

1674 

Calculation of S/N Ratio for Fenofibrate  

Average Baseline Noise obtained from Blank    : 48µV 

Obtained Signal from LOD solution (0.22% of targeted assay concentration) : 148 µV 

S/N = 148/48 = 3.08. 

 

Acceptance criteria: S/N Ratio value shall be not more than 3 for LOD solution. 

 

Limit of Quantification (Loq)  

 

Fig. Chromatogram For Rosuvastatin and Fenofibrate. 

  

Calculation of S/N Ratio for Rosuvastatin  

Average Baseline Noise obtained from Blank     : 48 µV 

Obtained Signal from LOQ solution (0.05% of targeted assay concentration) : 470µV 

S/N = 470/48= 9.79 

 

Acceptance Criteria  

Value of S/N ratio must be not more than 10 for LOQ solution. 

 

Calculation of S/N Ratio for Fenofibrate  

Average Baseline Noise obtained from Blank      : 48 µV 

Obtained Signal from LOQ solution (0.06% of targeted assay concentration) : 498µV 

S/N = 498/48 = 10.37. 

 

Acceptance criteria  

S/N Ratio value shall be not more than 10 for LOQ solution. 
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