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ABSTRACT

The aim of present work is to develop and validgpectrophotometric methods for the
determination of fenofibrate, an anti-hyperlipidemfibric acid derivative in pharmaceutical
formulation. Methanol was used as a solvent throughhe study. Quantitative determination of
fenofibrate in pharmaceutical formulation was cadiout by UV-spectrophotometric method
using the absorbtivity values at 287.5 nm and byparison with standard (method 1a and 1b)
and the first order derivative absorbance value24®.2 nm were utilized for estimation of drug
(method 2). The method showed high specificithénpgresence of formulation excipients and
good linearity in the concentration range of 0-6§/mL. Percent recovery values at 287.5 nm
were 100.3% while it was 100.18% at iff drder derivative spectrophotometry at 249.2 nm
(n=3). SD values showed that both spectrophotometethods were reproduciblélhe intra
and interday precision data demonstrated that meikgrecise
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INTRODUCTION

Fenofibrate, chemically is 2-[4-(4-chlorobenzoyhemoxy]-2-methyl propanoic acid 1-methyl
ethyl estet. It is official in BP. Literature survey revealed that HPTL&hd HPLC method has
been reported for fenofibrate alone in pharmacealfarmulation. Also HPLC method has been
reported for determination of fenofibrate in humseruni® and uriné. The present study
describes the development and validation of a smppecific, accurate and precise UV-
spectrophotometric method for determination of fdarate in pharmaceutical dosage forms.

MATERIALSAND METHODS

Experimental
Fenofibrate working standard was a gift samplenfldSV Ltd. The Shimadzu UV-VISIBLE
spectrophotometer (model UV-1700) was employedatbispectrophotometric measurements.

UV-spectra of reference and test solutions wererdszd in 1cm quartz cell over the range of
200-400nm.
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Reagents and chemicals

Methanol of AR grade purity was procured from losapplier. The commercially available
marketed capsule brand containing fenofibrate 200megach capsule (Lipicard-200, USV Ltd.)
and tablet brand containing fenofibrate 160mg iohetblet ( Fenolip , Cipla Ltd.) had been
used for estimation.

Preparation of standard stock solution

An accurately weighed quantity of fenofibrate wesnsferred into a 50 mL volumetric flask,
diluted up to the mark with methanol to get a séaddstock solution of 0.5 mg/mL. Aliquot
portions of standard stock solution was approgsiatduted to get the concentration of igmL
and scanned in the range 400-200 nm. The zero spkstrum and its first order derivative
spectrum were recorded and is shown in Figure Ranegectively.

L50A , , 0.03A
287.5 nm
249.2 nm
(0.200 ' \/ T
T (0.010
/div) /divy T
0.00A — -0.06A —h
200.0nm (20/div) 350.0nm 200.0nm (20/div) 350.0nm
Figurel: Zero order spectra of fenofibrate Figure2: First order derivative spectra

Construction of calibration curve

Ten milliliters of this stock solution was furthéituted to 50 mL with methanol to give working
standard solution (A) of 100pg/mL. Different aligsaf working standard solution (A) was
pipetted to prepare a series of concentration ft6A60 pug/mL and zero order absorbance values
at 287.5 nm and the first order derivative absatbaralues at 249.2 nm (n=3) were read. The
calibration curve was constructed by plotting caortiion vs. absorbance of fenofibrate from
above readings. The drug was found to obey Beeais In the concentration range of 10-60
pg/mL for both spectrophotometric methddable .

Tablel: The Statistical Data of Calibration Curve

Parameters Zero order (at Amax) First order
287.5 249.2
Analytical wavelength (nm)| 10-60 10-60
Linearity Range (Mg/mL) | y = 0.044x + 0.05 y =0.027x + 0.038
Regression Equation 0.9994 0.9999
Correlation coefficient 0.096 0.096
Detection limit (ug/mL)

Assay
An accurately weighed quantity of powder equivatenabout 25mg fenofibrate was transferred
to 50 mL volumetric flask, dissolved in methandiaken for 15 min and diluted up to the mark
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with methanol. The solution was then filtered tlglb\wWhatmann filter paper (no. 41). Aliquots
of stock were appropriately diluted to get concatidn of 30ug/mL of fenofibrate( on labeled
claim basis). The absorbance of the working satutias read at the selected wavelengths and
the amount of fenofibrate was calculated by congpariwith the standard and by taking
A(1%,1cm) as 468.13+£0.938 at 287.5nm (method laldmdnd by derivative spectroscopy at
249.2nm (method 2). Results of estimation are shiowWrablell.

Tablell: Results of estimation of fenofibratein marketed for mulation

Method laand 1b M ethod 2
Comparison with By A(1%,1cm) Derivative
Drug Labeled claim standard spectroscopy
(mg) 287.5nm 287.5nm 249.2nm
*

% of labeled claim* % of labeled
claim
1. 99.13 1. 98.50 99.48
Formulation. 2. 99.54 2. 98.86 100.02
25.0 3. 990.31 3. 98.70 98.83
4, 99.21 4, 98.54 98.89
5. 99.56 5. 98.89 98.88

99.35+0.19, 98.70+0.177, 99.22+0.52,
Mean +5D,CV 0.191 0.179 0.524
1. 99.76 1. 98.74 100.64
Formulation 2 2. 99.73 2. 98.68 99.65
25.0 3. 99.57 3. 98.53 99.69
4, 99.75 4, 98.71 100.23
5. 99.85 5. 98.82 99.77

Mean +SD,CV 99.73+0.101, 98.69+0.099, 99.99+0.48,

0.101 0.10 0.48

*Mean of 5 observations, Mean * standard deviatimefficient of variance

Validation

Analytical method validation was performed as p&PUguidelines. The method was validated
in terms of accuracy, precision, ruggedness, rolesst specificity, linearity and range and limit
of detection.

Accuracy

Accuracy of the method was ascertained by perfagmatovery studies using standard addition
method. The accuracy of the proposed method wasierd by recovery studies performed by
standard addition method. To a preanalysed samyk grug was added at four different levels
viz. 5mg, 10mg, 15mg, 20mg to a capsule/ tabletdqervequivalent to 20mg of fenofibrate. The
contents in the flask were appropriately dilutedhwmethanol and zero order absorbance at
287.5 nm and first order derivative absorbanceesht 249.2 nm were read and the amount of
total drug was calculated and the amount of pung diecovered was calculated using following
formula, Percent recovery= (T-A/S)* 100. Resultsexfovery studies are shownTiablell1.

The results are shown irable 111 indicate excellent recoveries ranging from 99%@4%. The
results indicate that there was no interferencmnfiioe excipients

Precision
Precision of the analytical method is expressedsor RSD of series of measurement by
replicate estimation of drugs by proposed methde: percent SD were found to $#6.19 and
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+0.17 at 287.5 nm by comparison with standard and I§4% 1cm) respectively ant0.52 by
derivative spectroscopy at 249.2 nm for formulatlorSimilarly, the percent SD for formulation
2 were found to be0.101 &+0.099 at 287.5 nm by comparison with standard ané §1%

1cm) andt0.48 by derivative spectroscopy at 249.2 nm respaygt

Tablelll: Result of recovery study

Amount of pure drug 287.5nm 249.2nm
Formulation added
(mg) % Recovery % Recovery
5.1 101.9 99.41
Formulation 1 10.1 99.90 99.30
15.1 100.26 101.61
19.9 99.14 100.43
. 100.30 100.18
Mean £ SD £1.16 £1.07
5.3 101.88 100.37
Formulation 2 9.5 98.73 97.26
14.8 99.86 101.41
20.3 100.64 99.01
*Mean + SD 100.27 +1.001 99.51+1.79

*Mean * standard deviation

I ntermediate Precision
The intermediate precision was evaluated by theadiaty (within day) and interday (between

days) study. The results of estimation by propasethods are shown ihablelV.

Robustness and ruggedness
Robustness of the proposed method was evaluatdzbidgely substituting ethanol as solvent.

Ruggedness of the proposed method was carriedootiiree different analysts. The result did
not show any considerable statistical differenagesting that the method developed was robust

and rugged. Results are showmable V.

Table 4: Results of ruggedness and robustness study

* Mean of three observations

Mean of % of labeled claim* + SD
Parameters _ Methpd laand 1b Method 2
Comparison with| By A(1%,1cm) S
Derivative spectroscop
standard
287.5 nm 287.5 nm 249.2 nm
Different Analyst 99.69 + 0.023 99.41 +0.04 99.46 + 0.153
Interday 99.24 + 0.39 98.97 + 0.38 98.55 + 0.409
Intraday 99.62 + 0.08 99.35 + 0.07 98.70 + 0.301
Robustness study 97.04 +1.29 98.29 +1.315 98.62 +0.73

Specificity
It is the ability of an analytical method to assesequivocally the analyte of interest in the
presence of components that may be expected tordsermi such as impurities, degradation

products and matrix components. Assay of fenofébrads carried out successively by keeping
the sample for 24hrs under following different cibiods.
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At 50°C after addition of 1mL 0.1N NaOH

At 50°C after addition of 1mL 0.1N HCI

At 50°C after addition of 1mL 3% 4D,

At 60°C

At different humidity condition i.e. 75% and 58%

agrwnE

Dilutions of all these solutions were made as parketed sample. Results of estimation are
shown inTable V.

Table5: Result of specificity studies

% labeled claim

Method 1a and 1b Method 2
condition Comparison with By A(1%,1cm) Derivative

standard spectroscopy

287.5nm 287.5nm 249.2nm
0.1N NaOH 98.82 98.71 98.82
0.1NHCI 98.01 97.90 97.50
60°C 97.38 97.29 97.18
3% HO, 98.45 98.32 99.24
Humidity (75%) 98.57 97.89 99.80
Humidity (58%) 98.79 98.49 97.90

Linearity and range

Accurately weighed quantities of capsule powderieent to 80, 90, 100, 110 and 120% of
label claim of fenofibrate were taken and dilutiovere made as per the experimental procedure.
The graphs of concentration vs absorbance wer¢edl@nd were found to be linear and the
coefficient of correlation at 287.5nm and 249.2nmaswfound to be 0.9984 and 0.9983
respectively.

RESULTSAND DISCUSSION

In the present study, quantitative determinatidifeimofibrate in capsule and tablet formulations
were carried out by zero order uv-spectrophotometmethod and a derivative uv-
spectrophotometric method. Beer’'s law was obeyetthénconcentration range of 10-60 pg/mL
and correlation coefficient for zero order spedral for first order derivative spectrum was
found to be 0.9994 and 0.9999 respectiv€lable 1). Results of estimation in marketed
formulations and recovery results in formulatiomda shows that method is accurate and
precise(Table Il and I11). The proposed methods were validated as per UgRlmes. The
intraday SD was found to be 0.39 and 0.38 for netth@and 0.409 for method 2. Also interday
SD was found to be 0.08 and 0.07 for method 1 aB@10for method 2 respectively. Lower
values of intraday and interday variation in thalgsis indicate that method is precise. SD for
robustness and ruggdness study were found to blebetglw the limits for method 1 and 2
(Table 1V). Result of specificity study are shownTmable V which indicate that % of labeled
claim in all the stress conditions were found tadiféerent than the untreated sample, indicating
susceptibility of drug to various stress conditioAlso it was observed that in alkaline condition
the spectral pattern shows drastic change as ceohparstandard hence we expect that drug was
degraded as shown Figure 3, though the percent label estimated was nearl$4l0606uld be
due to absorbance shown by the degraded prodtiet atavelength of estimation.

177
Pelagia Research Library



Krishna R. Gupta et al Der Pharmacia Sinica, 2010, 1 (1): 173-178

3.99A '
Alkaline Medium |
(0.500 |
/div)
0.00A ' : :
200.0nm (50/div) 400.0nm

Figure 3: UV spectra of fenofibrate under alkaline stress

Hence, we conclude that the proposed methods are mgliable, accurate and precise for the
guantitative estimation of fenofibrate in markefednulation and can be adopted for routine
analysis of the drug.
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