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ABSTRACT

Objective: The aim of the present work was developing the Ultra-violate (UV) spectroscopic analytical method for analysis of Fenofibrate in bulk
and formulations. The drug is used for the treatment of primarily hypercholesterolemia and mixed dyslipidemia.

Methods: The precise, convenient, simple, sensible and reproducible UV methods were developed, in solvents includes Methanol pure (A), Pure
Polyethylene glycol (PEG)-400 (B), Ethanol: Propylene glycol (1:9) solution (EPG)-(C). Each were scanned in range 0f200-400 nm at concentration
of 10png/ml. The linearity with high sensitivity was obtained in UV spectrum, in therangefrom5-55ug/ml in solvents A, B and C, via Double beam UV-
Visible Spectrophotometer. Validation was done as per ICH Q2B guideline parameters (Range, Linearity, Robustness, Precision, Ruggedness,
Accuracy, Limit of detection (LOD) and Limit of quantification (LOQ), by using predefined calibration standards for the developed methods.
Marketed formulation Lipicard-160 tablets I. P. was used for method validation in each solvent A, B and C.

Results: The absorption maxima was observed in the solvents A, Band C, at 287.0 nm; 288.0 nm and286.0 nm, and the percentage average drug
recovery was found to be 99.87; 99.74 and 98.76 respectively (n=6).

Conclusion: The proposed method was successfully developed in chosen solvents and validated for the determination of Fenofibrate in bulk and
formulations as per ICH Q2B parameters.
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INTRODUCTION

Fenofibrate, is an Anti-hyperlipidaemic drug, used in the treatment of
primarily hypercholesterolemia and mixed dyslipidaemia. It falls under
BCS class-Il drug, having IUPAC name-Propane-2-yl-2-{4-[4-
chlorophenyl)-carbonyl] phenoxy}-2-methyl propanoate. It is of
Molecular formula, C20H21Cl04 and molecular weight, 360.83 g/mol. It is
considered as derivative of fibrate that lowers lipid levels by activation of
peroxisome proliferator-activated receptor alpha, a lipoprotein lipase
activator and reduces apoprotein CIII, which enhances lipolysis process
and eliminates triglyceride-rich particles from plasma [1]. Literature
revealed that various chromatographic/analytical methods has been
developed for quantitative determination of Fenofibrate analysis, which
includes high-performance liquid chromatography/Reverse Phase liquid
chromatography [2, 3], high-performance thin-layer chromatography
[4], UV/vis-spectrophotometry [5-8], Fourier transform infrared
spectroscopy [9], Densitometric TLC analysis [10], differential scanning
calorimetry [11], capillary electrophoresis method [12], NMR method
[13, 14] and X-ray powder diffraction analysis [15] etc. Literature reveals
that these methods often involve complexity in preparing the sample and
time-taking in running the procedure. Also, involves the costly
instrumentation that limits its applicability and sometimes availability.
To overcome all these barriers UV spectroscopy methods, have easy to
use, cost effective sample preparation and instrumentation. Thus, the
present study was aimed to produce simple, precise, economic,
reproducible UV methods for estimation of Fenofibrate in bulk and
pharmaceutical dosage form.

MATERIALS AND METHODS
Materials

Fenofibrate, was generous gift sample from Zuventus Healthcare
Ltd, Pune, India. Methanol, PEG-400, Propylene glycol and Ethanol
from Lab India, were received. Commercial Fenofibrate tablet I. P.
(160 mg) was purchased from local pharmacy store. Analytical grade
chemicals were provided by Research-Lab Fine Chem Mumbai, and
Freshly prepared distilled water is used throughout the work.

Methods

The UV spectrophotometric method was adopted in the present
work for estimation and validation of Fenofibrate using different
solvents or cosolvents in bulk and marketed formulations (tablets).

Preparation of experimental solvents

Solvent A: The required amount of pure analytical grade Methanol
was taken in a dry volumetric flask for method development.

Solvent B: The required amount of pure PEG-400, was taken in a dry
volumetric flask for the present work.

Solvent C (EPG): Ethanol and propylene glycol, was mixed in 1:9
ratio, in a volumetric flask respectively. Sonicated for 10 min to
avoid any air entrapment for the study.

Preparation of standard stock solution

Accurately weighed 10.0 mg of Fenofibrate in triplicate and dissolved
in 100 ml of solvent A, B, and C, separately by adding slowly in 100 ml
of amber colored volumetric flask and was sonicated until drug was
dissolved, to produce 100pg/ml stock solution. 10pg/ml concentration
was prepared by diluting 1.0 ml of this solution with respective
solvent to 10.0 ml. These samples were scanned by UV
spectrophotometric method in a range of 200-400 nm by Double beam
UV-Visible Spectrophotometer Jasco-V630, Japan (n=6) and recorded.

Preparation of standard curve

The stock solution (100pug/ml) of each solvent was used to make
dilutions of 1.0, 2.0, 3.0, 4.0, 5.0 and 5.5 ml via graduated pipette and
transferred it into a series of 10 ml amber colored volumetric flasks.
These were diluted suitably up to 10 ml with respective solvents to
produce10-55ug/ml concentration. The absorbance of each solution
was observed under UV-visible spectrophotometric method by
taking each solvent as a blank solution individually. Reported data
were processed for standard curve construction and the linearity
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was established (n=6) Microsoft office Excel software was used for
validation of collected data for various statistical parameters.

Validation of method development

ICH Q2B guidelines were followed for the validation of developed UV
methods using solvent A, B, and C. Predefined calibration standards
were used to validate for the parameters like linearity and range,
precision, accuracy, robustness, ruggedness, LOD and LOQ as
mentioned below [16].

Linearity and range

This was established in the standard curve, when plotted against
absorbance vs concentrationby the linear least square regression
analysis method. Correlation coefficients (r2) and linear equation
was established for all samples.

Precision (Repeatability)

Inter day and intraday precision was determined for three times on
the same day and on three different days by measurement of the
absorbance. The relative standard deviation (RSD) for replicates of
sample solutions should be less than 2% to meet the acceptance
criteria for established methods [17].

Accuracy (Recovery study)

Standard addition method was adopted for this study for all samples. It was
carried outin three different solutions of drug at known concentration of
10, 20 and 30 mg in triplicate and accuracy was determined based on

percent recovery (PC). It was calculated as-%PC = %X 100, Where,
SPS = Amount of drug found in the spiked sample

SP = Amount of drug added to the sample
S = Amount of drug found in the sample
Robustness

It was calculated by changing the ratio of each solvents A, B, and C as
a co-solvent system by changingl:9 to 3:9. Fenofibratein40 pg/ml
concentration for each solvent was prepared by sonication for 10
min. (n=6) and sample was analysed at a changed wavelength of 285
nm for each solvent. The result was calculated in terms of %RSD.
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Standard diviation of Response
%RSD = X100
mean of Response

Ruggedness

Two different analysts I and II via two distinct instruments (V-730, Jasco
and V-630, Jasco Japan) through UV/VIS method (n=6), at drug sample
40pg/ml eachwas analysed. Result was computed in terms of % RSD.

Determination of LOQ and LOD

These were determined using the following formula [18], LOD =
330 100

LoQ=--~

’
s

Where ‘o’ is the standard deviation (SD) of the response and s is the
slope of the calibration curve (n=6).

Determination of average % drug recovery in marketed
formulation

Ten Fenofibrate tablet I. P. (Lipicard-160 mg) were weighed,
crushed, powdered and sieved. Amount equivalent to 100.0 mg was
weighed (n=6) and dissolved in solvent A, B and C separately by
sonication method. Dilutions were made to producelOpg/ml
concentration. These samples were analyzed through UV-method by
taking each solvent as blank. The drug content was calculated by
difference of initial concentration to final concentration in
percentage (n=6) and average % drug recovery was calculated as
per the labelled amount on tablet.

RESULTS AND DISCUSSION

Fenofibrate solution (10pg/ml) was carried out for scanning in UV
range in each solvent A, B and C. The absorption spectra were
reported as 287 nm; 288 nm and 286 nm respectively (fig. 1, 2, 3).
Aunde et al [19], reported the UV method for simultaneous
estimation of rosuvastatin calcium and fenofibrate in methanol at A
max of 287 nm. The aliquots of concentration range 10-55pug/ml
were analyzed and Calibration curves for each solvent were
prepared as shown in fig. 4. All data were computed for different
parameter via Microsoft office Excel as per ICH guideline for
suitability of developed method and reported in table 1.
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Fig. 1: UV-visible spectrum of fenofibrate in solvent A (n=6)

Table 1: Optical characteristics of proposed method in different solvents*

S. No. Parameter Solvent A Solvent B Solvent C

1 Absorbance maximum (Amax) in nm 287.0 288.0 286.0

2 Beer-Lambert’s Law Limit (pg/ml) 10-55 10-55 10-55

3 Regression equation Y=0.187x+0.014 Y=0.0123x+0.0023 Y=0.0119x-0.007
Slope 0.187 0.0123 0.0119
Intercept 0.014 0.0023 -0.007

4 Regression coefficient 0.9996 0.9998 0.9987

5 RSD (n=9) +0.0096 +0.0098 +0.0091

6 Standard error 3.45x107 2.94x107 2.88 x107

7 % error in bulk sample (n=9) 2.63x10-6 2.79x10-6 2.21x106

8 LOD (pg/ml) 0.1612+0.52 0.1725+0.16 0.1591+0.44

9 LOQ (pg/ml) 0.211+0.47 0.2251+0.28 0.1942+0.19

All data were computed statistically Mean+SD, (n=6).
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Fig. 2: UV-visible spectrum of fenofibrate in solvent B (n=6)
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Fig. 3: UV-visible spectrum of fenofibrate in solvent C (n=6)
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Fig. 4: Calibration curve of fenofibrate in solvent A, B and C, mean+Absorbance, (n=6)



G. Chaurasia et al.

It involved Intraday (same day) and Inter day precious study (at
three days) in 10pg/ml; 20pg/ml and 30pg/ml concentration for all
solvents under study. Statistical parameters like mean absorbance,
concentration of drug, SD and % relative standard deviation (RSD)
was studied as shown in table 2-7. A good precision was observed by
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developing an analytical method for all samples. It was observed
that some of the absorbance values were closer to the other values
for different concentrations (10-30pg/ml). Also, found with the %
RSD values for this concentration. It was because of no significant
changes observed in Inter-day and Intraday precision study.

Table 2: Intraday precision study in solvent A*

Time Mean Conc. SD % Mean Conc. SD % Mean Conc. found SD %
absorbance Found RSD  Absorbance of Found RSD absorbance (ng/ml) RSD
of conc. (10 (pg/ml) conc. (ng/ml) of conc.
pg/ml) (20 pg/ml) (30pg/ml)

1lam 0.1871+0.14 10.05+0.16 0.0079 0.62 0.3770+0.02 20.28+0.35 0.0112 1.16 0.5341+0.49 30.17+0.18 0.0343 0.92

2pm 0.1885+0.87 10.16+0.81 0.0131 0.87 0.3811+0.51 20.31+£0.96 0.0141 1.20 0.5720+0.65 30.23+0.26 0.0411 0.95

5pm 0.1893+0.92 10.28+0.46 0.0185 1.28 0.3843+0.30 20.36+0.57 0.0218 1.36 0.5540+0.37 30.28+0.55 0.0482 1.03

All data were computed statistically mean+SD, (n=6).

Table 3: Intraday precision study in solvent B*

Time Mean Conc. SD % Mean Conc. SD % Mean Conc. found SD %
absorbance found RSD  Absorbance found RSD  absorbance (ng/ml) RSD
of conc. (pg/ml) of conc. (ng/ml) of conc.

(10 pg/ml) (20 pg/ml) (30 pg/ml)

1lam 0.1934+0.13 10.14+0.69 0.0081 0.63 0.3412+0.27 20.11+0.20 0.0074 0.93 0.5172+0.06 30.12+0.38 0.0172 1.27

2pm 0.1943+0.47 10.26+0.08 0.0117 0.81 0.4113+0.93 20.36%0.26 0.0128 1.15 0.5251+0.58 30.31+0.41 0.0183 01.32

Spm 0.1948+0.53 10.34+0.22 0.0156 1.07 0.4412+0.72 20.42+0.55 0.0151 1.19 0.5477+0.35 30.56+0.67 0.0241 1.44

All data were computed statistically mean+SD,(n=6).

Table 4: Intraday precision study in solvent C*

Time Mean Conc. SD % Mean Conc. SD % Mean Conc. found SD %
absorbance found RSD absorbance found RSD absorbance (ng/ml) RSD
of conc. (ng/ml) of conc. (ng/ml) of Conc.

(10 pg/ml) (20 pg/ml) (30 pg/ml)

1lam 0.1911+0.91 10.17+0.03 0.0087 0.71 0.3740+0.61 20.20+0.51 0.0082 0.97 0.5240+0.78 30.16+0.29 0.0083 0.86

2pm 0.1931+0.40 10.25+0.48 0.0092 1.04 0.3761+0.33 20.25+0.88 0.0173 1.09 0.5572+0.19 30.34+0.41 0.0091 1.05

Spm 0.2011+0.66 10.32+0.71 0.0134 1.06 0.3782+0.95 20.28+0.12 0.0192 1.33 0.5641+0.52 30.61+0.64 0.0114 1.21

All data were computed statistically mean+SD, (n=6).

Table 5: Interday precision study in solvent A*

Days Mean Conc. SD % Mean Conc. SD % Mean Conc. found SD %
absorbance found RSD absorbance found RSD absorbance (ng/ml) RSD
of conc. (pg/ml) of conc. (ng/ml) of conc.

(10 pg/ml) (20 pg/ml) (30 pg/ml)

1 0.1914+0.09 10.15+0.26 0.0021 0.64 0.3620+0.63 20.15+0.44 0.0067 0.81 0.5420+0.11 30.18+0.99 0.0115 0.82

2 0.1924+0.83 10.22+0.57 0.0036 1.08 0.3770+0.88 20.26+0.62 0.0131 0.98 0.5580+0.45 30.33+0.50 0.0132 0.88

3 0.1929+0.15 10.25+0.66 0.0097 1.12 0.3810+0.39 20.37+0.73 0.0251 1.18 0.5890+0.69 30.44+0.27 0.0143 1.23

All data were computed statistically mean+SD, (n=6).

Table 6: Inter day precision study in solvent B*

Days Mean Conc. SD % Mean Conc. SD % Mean Conc. found SD %
absorbance found RSD absorbance found RSD absorbance (ng/ml) RSD
of conc. (pg/ml) of conc. (ng/ml) of conc.

(10 pg/ml) (20 pg/ml) (30 pg/ml)

1 0.1912+0.05 10.02+0.33 0.0110 0.65 0.4120+0.81 20.21+£0.47 0.0113 1.02 0.6216+0.30 30.30+0.87 0.0134 0.84

2 0.1928+0.94 10.24+0.75 0.0173 1.04 0.4310+0.17 20.22+0.63 0.0125 1.13 0.6324+0.49 30.38+0.70 0.0141 1.10

3 0.1942+0.42 10.33+0.54 0.0182 1.11 0.4440+0.06 20.39+£0.19 0.0294 1.14 0.6510+0.36 30.42+0.55 0.0224 1.26

All data were computed statistically mean+SD,(n=6).

Table 7: Inter day precision study in solvent C*

Days Mean Conc. SD % Mean Conc. SD % Mean Conc. found SD %
absorbance found RSD absorbance found RSD absorbance (ng/ml) RSD
of conc. (ng/ml) of Conc. (ng/ml) of conc.

(10 pg/ml) (20 pg/ml) (30 ug/ml)

0.1921+0.02 10.20+0.07 0.0193 0.60 0.3112+0.21 20.18+0.47 0.0270 1.25 0.6018+0.64 30.10+0.92 0.0418 1.31
2 0.2118+0.11 10.23+0.13 0.0154 1.22 0.3420+0.62 20.34+0.16 0.0293 1.35 0.6241+0.32 30.24+0.08 0.0532 1.37
3 0.2216+0.62 10.27+0.71 0.0251 1.24 0.3540+0.51 20.55+0.73 0.0310 1.38 0.6312+0.22 30.46+0.36 0.0613 1.51

All data were computed statistically mean+SD, (n=6)
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Studies were carried out by adding known amount of standard drug
10, 20and 30 mg in bulk. The good percentage recovery with % RSD
was found for above drug concentrations as 98.87% recovery and
0.604 % RSD (10 mg), 98.17% recovery and1.04 % RSD (20 mg), and
99.34%recoveryand 0.971 % RSD (30 mg), respectively. From the
recovery study it was observed that any small change in the
concentration of Fenofibrate in solution can be detected accurately
through this method.

Robustness or ruggedness of an analytical method is the ability to
remain unaffected in its performance in spite of small, deliberate
change in method parameters. It is expected that such change should
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not alter the performance of the method during routine use.
Therefore, it was established for UV analysis by modifying the
composition of the co-solvent system. Change in EPG solution ratio
of 1:9 and 3:9 and small variation in wavelengths at 285 nm and 286
nm were studied for method validation. It was observed that small
change in the solvent ratio and wavelength did not significantly
affect the method performance and method is found rugged,
reported by Kutty SV et al. [20] as shown in table 8The % RSD value
less than 2 was proposed for robustness in the method. Ruggedness
of method was validated by changing the instrument and analyst for
%RSD analysis (table 9). The observed values showed the stability
and suitability towards observed parameters.

Table 8: Robustness study of developed UV method

Parameter Absorbance* %RSD (n=6)
Solvent EPG(1:9) 0.7541+0.18 1.21

EPG (3:9) 0.7419+ 0.36 1.07
Observed wavelength 285 nm 0.7224+0.62 1.33
(#1 nm) at 286 nm 0.7314+0.14 1.24

*Drug concentration for analysis was 40pg/ml, mean+SD, (n=6)

Table 9: Ruggedness study of developed UV method

S. No. Parameter %RSD (n=6)
1 Analyst 1.28
2 Analyst I1 0.84
3 V-730, Jasco UV/VIS Spectrophotometer 1.09
4 V-630, Jasco UV/VIS Spectrophotometer 1.13

LOD is the lowest concentration at which detection of the analyte is
feasible. LOQ is the lowest concentration at which an analyst is
reliably detected with some predefined goals for imprecision and
bias. It can be equivalent or may be higher in concentration. The
developed UV methods showed LOD in solvents, A, B and C,
0.1612+0.52, 0.1725+0.16and 0.1591+0.44pg/ml respectively. The
LOQ was observed in the same solvents were 0.211+0.47,
0.2251+0.28and 0.1942+0.19 pg/ml, respectively (n=6). Raosaheb
GG et al. [21] reported that the lower values of LOD and LOQ indicate
that method has good sensitivity. These methods were validated
with marketed formulation Lipicard-160 mg. The percentage
average recovery of drugs by the proposed method was found to be
99.87% (A-solvent), 99.74% (B-solvent) and 99.74% (C-solvent) and
found no interaction with the excipients (n=6).

CONCLUSION

In conclusion, for quantitative analysis of Fenofibrate in solvents A,
B and C, proposed UV methods were successfully developed and
validated as per ICH guideline among different parameters. The
developed methods were found to be simple, sensitive, precise,
economical, reproducible and cost effective in routine analysis of
drugs in bulk and formulations.
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