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Abstract

Determination of norfloxacin in pharmaceutical formulation using simple spectrophotometric method

Palamy S1*, Ruengsitagoon w

Introduction: Norfloxacin (1-ethyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piprazinyl)-3-quinoline carboxylic acid) is used in a wide
range of gastrointestinal, urinary and respiratory tract infections. Material and method: An UV-Visible spectrophotometer with

matched quartz cells was used for measuring an absorption of the standard or sample solutions. Accurate volumes (2.0 mL) of
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the standard solutions of norfloxacin were mixed with 1.0 ml of 4.0 x 10" mol I” ferrous sulfate solution and then 0.1 ml of 2.5
x 10° % (v/v) of hydrogen peroxide was added and mixed well. The absorbance of the complexation was monitored at 440
nm against the corresponding reagent blank. For sample determination, twenty tablets of norfloxacin were weighed and ground
into a fine powder. A portion of the powder equivalent to 400 mg of active ingredient was transferred to 250 ml volumetric
flask and dissolve by 5.0 x10° mol I HNO, and filtered through Whatman No. 42 filter paper and diluted with 5.0 x10" mol I
nitric acid to volume in order to obtain the appropriate concentration for analysis. Results: The studied method based on the
reaction between drug sample and ferrous sulfate tablets in acidic solution. The presence of hydrogen peroxide enhances the
absorption signal. The reaction between the investigated drugs and ferrous sulfate in the presence of hydrogen peroxide was
gave the soluble yellow complex. The optimum volume ratio of drug sample, ferrous sulfate solution and hydrogen peroxide
were 2.0:1.0:0.1 (v/v). The maximum absorption was recorded at the wavelength of 440 nm. The proposed spectrophotometric
method was developed and optimized using an univariate method. Under the developed condition, linear calibration graphs
were obtained for the concentration range of 1.0 — 100 ug mi”". Over the above concentration range, linear regression equation
of the absorbance of drug (y) versus drug concentration (x) was y = 0.0041x + 0.0026. Conclusion: The proposed method
can be used for the quantification of norfloxacin. The advantages of this method showed good linearity, precision and
reproducibility. This developed method can be used as an alternative including method for the routine quality control of

norfloxacin tablet in pharmaceutical formulation. It should be using this proposed method for analysis of others fiuoroquinolone.

Keywords: Norfloxacin, Ferrous sulphate, Simple spectrophotometric

Introduction
Norfloxacin (1-Ethyl -6-fluoro-1,4 -dihydro - 4-oxo- measuring an absorption of the standard or sample
7 (1-piperazinyl) -3-quinoline carboxylic acid). It is used in solutions.

a wide range of gastrointestinal, urinary and respiratory

tract infections (Ballesteros et al., 2003). Several methods Recommended Procedure
have been reported in literature for the determination of Accurate volumes (2.0 ml) of the standard solution
norfloxacin in pure form, dosage forms and biological of norfloxacin was transferred into test tube which was
fluids. These were included spectrophotometric (Farhan et mixed with 1.0 ml of 4.0 x 10_1 mol I'1 ferrous sulfate tablet
al., 2010; Ibrahim et al., 2006), chromatographic (Bedor et solution afterward added 0.1 ml of 2.5 x 10” % (viv) of
al., 2007;Pecorelli et al.l, 2003), spectrofluorimetric (El- hydrogen peroxide, mixed well. The absorbance of the
kommos et al., 2003) , chemiluminescence (Chen et al., complexation was monitored at 440 nm (Figure 1) against
2006) and flow injection analysis method (Murillo et al., the corresponding reagent blank.
2007; Liang et al., 2004). Sample Preparation

This studied describes the simple spectro- Twenty tablets of norfloxacin were weighed and
photometric method for the determination of norfloxacin in ground into a fine powder. A portion of the powder
pharmaceutical tablets using simple reagent which was equivalent to 400 mg of active ingredient was transferred
reacted with ferrous sulfate. The analytical method will be to 250 mL volumetric flask and dissolve using 5.0 x10°
optimized base on the technique namely univariate mol I_1 HNO; afterward filtered through Whatman No. 42
method. filter paper and diluted with 5.0 x10° mol I nitric acid to

volume in order to obtain the appropriate concentration for
Material and method analysis.
Material
A Shimadzu® UV-visible spectrophotometer(model

1700, Japan) with matched quartz cells was used for

187



a o o a th
mﬁlszqmmmma:mLauawammmumm The 4" Annual Northeast Pharmacy Research Conference of 2012

“Pharmacy Profession in Harmony” th ATWLNRTAIRAS AW INENAELVDULLT

L 11— 12 NUMWUS 2555

%.:ﬂw*} S

(@

(Abs)

475.00

(Wavelength)

Figure 1. Absorption spectra of norfloxacin (a): Blank, (b): 5, (c): 7.5, (d): 10, (e):15, (f): 20, (9): 25 ug mi” coupled with

2+ . .
Fe solution with enhancer.

Results and discussion

The studied based on reaction between drug sample
and ferrous sulfate tablets in acidic solution. The presence
of hydrogen peroxide enhances the absorption signal. The
reaction between the investigated drugs, 4.0 x 10—1 mol I—1
of ferrous sulfate and 2.5 x 'IO-2 % (v/v) of hydrogen
peroxide was gave the soluble yellow complex. The
optimum volume ratio of drug sample, ferrous sulfate
tablets and hydrogen peroxide solution were 2.0 : 1.0 :
0.1 (viv).
wavelength of 440 nm. The proposed spectrophotometric

The maximum absorption was recorded at the

method was developed and optimized by an univariate
method. Analytical characteristics for the determination of

norfloxacin studied under optimum conditions

(Table1).
Table 1. Variable and optimum condition for determination

was

of norfloxacin

Parameter studied Optimum
value
Wavelengths (nm) 440
Linear range (ug ml) 1-100
Types of acid HNO,
Nitric acid concentration (mol 1) 5.0x10°
Ferrous sulfate concentration (mol I ) 4.0x10"
Hydrogen peroxide concentration 25x 10"

(%VIV)
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Calibration graph

The proposed procedure for the determination of
norfloxacin under the optimum conditions, linear calibration
graphs were obtained for 1.0 — 100 ug mi”. Over the
above concentration range, linear regression analysis of
the absorbance of drug (y) versus drug concentration(x)
y = 0.0041x +0.0026. The correlation
coefficients was shown to be 0.9995. The detection limit of

yield equations

this drug, the concentration of analyte that gives a signal
different from the blank by an amount equal to three times
the standard deviation of the blank signal (s/n=3), was
found to be 0.3 ug mi”.
Reproducibility and Accuracy
The relative standard deviation of proposed method

(absorbance) calculated from 12 replicate measured of 10
and 25 ug ml” of norfloxacin was found to be 0.62% and
1.64% (n=12). Accuracy of the methods was determined
from 7 replicate of this drug sample. After measurement
of the absorbance, the recovery of spiked standard drug
was calculated. The percentage recoveries of 12.50 and
22.50 ug mL" of norfloxacin was found to be 99.48 % and
100.97 %, respectively.
Interferences

The effect of inactive ingredients (e.g. glucose, lactose,
cellulose, starch, magnesium stearate, sucrose, sorbital)
were investigated for determination of norfloxacin. The
synthetic sample solutions containing 10 pg mi" of this

drug and different concentration of some excipients were
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tested. It was found that has no effect on the determination

of norfloxacin.

Application

The proposed spectrophotometric method for
determination of norfloxacin (400 mg) in pharmaceutical
formulation using simple reagent from ferrous sulfate
tablets in nitric acid. The results were compared with those
declared on the formulation labels and with those obtained
using the official method of pharmacopoeia
(The United States Pharmacopoeia, 2009). The results
obtain by both methods were compared favorably by the
student t- test at 95 % confidence level. The comparison
between the proposed method and the official method was

accepted with reasonable agreement.

Conclusion

The proposed method can be wused for the
quantification of norfloxacin. The advantages of this
method showed good linearity, precision and
reproducibility. This developed method can be used as an
alternative including method for the routine quality control
of norfloxacin tablet in pharmaceutical formulation.The
further study should be study for analysis of others

fluoroquinolone drug.
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