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Abstract

Two simple and sensitive visible spectrophotomatmethods (A and B) have been developed
for the quantitative estimation of sparfloxacin,balk drug and pharmaceutical dosage forms.
Methods were based on the formation of colouredmlogens, which were measured at 549 nm
and 465 nm, respectively. The results obtained with proposed methods are in satisfactory
with the labeled amounts when tablet dosage forere &nalysed.
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Introduction

Sparfloxacin is chemically, 5-amino-1-cycloproyl{3R, 5S) 3, 5- Dimethylpiperazine-1-yl]-
6,8-difluro-4-oxo-quinoline-3-carboxylic acid. & ean antibacterial and anti tubercular drug. The
anti bacterial action of Sparfloxacin results fronmibition of the enzyme topoisomerase |l
(DNA gyrase) and topoisomerase IV which are requifer bacterial DNA replication,
transcription repair and recombination. Sparflorasinot official in any pharmacopoeia.
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Materials and Methods

Two simple and sensitive visible spectrophotomatmethods (A and B) have been developed
for the quantitative estimation of sparfloxacin biging [3-naphthol and PDAC at room
temperature, respectively.

Method A is based on the diazotization of Sparfeaxawith nitrous acid to form diazotized
sparfloxacin, with [3-naphthol to form a red coloredromogen which shows maximum
absorption at 549.0 nm and obeys beer’s law irctimeentration range of 5-25ug/ml.

Method B is based on condensation of Sparfloxagth W-dimethylamino cinnamaldehyde to
form Schiff's base that is yellow colored chromogehich shows maximum absorbance at
465.0nm and obeys beer’s law in the concentratioge of 10-50ug/ml.

A Shimadzu UV/Visible double beam spectrophotométeodel 1700) with 1 cm matched

quartz cells was used for all spectral measurem8&atmning range of 190-380nm for UV range
and 380-800nm for visible range were used. All cicaia used were of A.R. grade from S.D.
Fine-Chem. MumbaiSparfloxacin was kindly gifted b9r.Reddy Labs Pvt. Ltd, Hyderahad

Pure Sparfloxacin powder equivalent to 100 mg wasii@tely weighed and dissolved in 50 ml
of 0.IN NaOH in a 100 ml volumetric flask and th@lume was made up to 100 ml with
distilled water (1 mg/ ml).From this a working stiamd solution containing 100ug/mg was
prepared with distilled water for both the metho@aenty tablets of two different brands of
Sparfloxacin were weighed and powdered in glasdanand the powder equivalent to 25 mg of
Sparfloxacin was weighed accurately and transfameda 25 ml standard volumetric flask. The
contents were dissolved in 0.1N NaOH and sonicfatetive minutes. This solution was filtered
through 0.45 MVhatmann filter paper. 5 ml of the filtrate wasudigld to 50 ml with 0.1N NaOH
to get the solution of 100pug/ml. An aliquot of 1 ofltest solution was diluted to 10 ml with
0.1N NaOH so that to produce the concentration Afjig

Procedure

In method A, Aliquots of standard solution of Spaxacin ranging from 5 to 25ug/ml were
transferred into series of 10 ml volumetric flask® each flask 1.0 ml of hydrochloric acid
(2N)and 1.0ml of sodium nitrite (0 .1%w/v) addedlanreaction time of 10 min at 0-5° C was
given for the completion of reaction.
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Figure 1 Absorption Spectrum of Sparfloxacin withp-naphthol
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Then 1.0ml of alkaling -naphthol solution (0.1%w/vin 2%aqueous NaOH) wadded to each
flask with gently shaking and afterl0 min , thduwme in each flask made up to 10 ml with
distilled water . The absorbance of red colorediogen were measured at 549.0 nm against
the reagent blank .The colored chromogen was stabldhr. The amount of Sparfloxacin
present in the sample solution was computed franwébpective calibration curve.

In method B, Aliquots of standard solution of Spatécin ranging from 5 to 25ug/ml were
transferred in to a series of 10 ml volumetric KasTo each flask, 0.5 ml of ferric chloride
solution (0.3%w/v) and 0.1 ml of 1 10-phenathroéo(®.3%w/v) was added and heated on
boiling water bath for 15 min at a temperature @@ the flasks were cooled and the volume in
each flask was made up of 10 ml with distilled waléne absorbance of red colored chromogen
were measured at 465.0 nm against the reagent blaekabsorbance of red colored chromogen
was stable for 1hr. The amount of Sparfloxacin gmésn the sample solution was computed
from the respective curve.
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Figure 2 Absorption Spectrum of Sparfloxacin with FDAC

The optical characteristics such as absorption maxBeer's law limits, molar absorptivity and
Sandell's sensitivity are presented in Table 1. fidgression analysis using method of least
squares was performed for the slope (b), inter(@@pand correlation (r) obtained from different
concentrations and the results are summarized bleTA The percentage relative standard
deviation and percentage of error (0.05 and 0.94! lef confidence limit) calculated from Mean
of eight determinations. Beer's law limits of spatcin are given in Table 1. The results
showed that these methods have reasonable pred3nparison of the results obtained with
the proposed and UV methods for the dosage forntdeT2 confirms the suitability of the
methods for pharmaceutical dosage forms when cadgarUV method. The proposed methods
are reaction specific and eliminate interferenoenfimpurities.

The optimum conditions for colors development foethods A and B were established by
varying the parameters one at a time and keepiagtiner parameters fixed and observing the
effects of product on the absorbance of the cotbspecies and incorporated in the procedures.
To evaluate the validity and reproducibility of theethods, known amounts of the pure drug
were added to the previously analysed pharmacéupieparations and the mixtures were
analysed by the proposed methods. The percent @gesvare given in Table 2. Interference
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studies revealed that the common excipients aner @tiditives such as lactose, starch, gelatin,
talc and magnesium trisilicate, that are usualgspnt in the tablet dosage forms did not interfere
at their regularly added levels.

Results

Two new, sensitive and most economical analyticdbrametric methods were developed for
estimation of Sparfloxacin in bulk and pharmaceltitosage forms.

Table 1 Optical characteristics and other Parametes of Method

Parameter 3-naphthol PDAC
Amay (NM) 549 465
Beer’s law limits (pg/ml)(x) 5-25 10-50
Eer 137 95
Regression equation (Y*) Y=0.0391X- 0.0024 Y=0.0403038
Slope (m) 0.0391 0.0193
Intercept (c) 0.0024 0.0038
Correlation coefficient() 0.9974 0.9962
LOD (ug/ml) 1.15 2.7
LOQ (ug/ml) 3.45 8.1

*Y = mx +c were X is the concentration of Sparfloxain pg/ml and Y is the absorbance at the respekf,.x

Table 2 Validation Parameters

VALUES
PARAMETER 3-naphthol PDAC
Amount found _+%RSD* 199.69 +0.81 199.46_+0.72

%Content +%RSD* 99.843 +0.81 99.73 +0.72
Intra Day Amount Present%RSD* 100.01_+0.98 99.13 .33
Inter Day Amount Present%RSD* 98.13 +1.10 98.67_+0.98

% Recovery #0RSD* 99.87_+0.23 99.73 +0.19

Robustness $RSD* 97.10 +0.21 99.10_0.23

Ruggedness $%RSD* 98.11 +0.78 98.29 +0.31

* n= 5 replicate determinations

These methods are validated in terms of sensitigtguracy and precision. The results were
found to be accurate, and free from interferencemfrtablet excipients. The active
pharmaceutical ingredient was extracted from igshed dosage form using hot water and HCI.
The % recovery, linearity, LOD and LOQ, Sandellensitivity and molar absorptivity for
sparfloxacin are summarized in Table 1 & 2.
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Conclusion

The UV spectroscopic methods and colorimetric méthdemonstrated herein, are applicable to
the estimation of Sparfloxacin in pure as wellrasxisting dosage forms. In order to ensure that
the data generated each of the above methods #ieabecurate and precise. The experiments
have been performed on calibrated equipments ssiitgble reference standards. To prove and
documents the reliability of the methods have besmied out to a possible extent. The results
expressed in Table 1 & 2 for spectrophotometrichogs$. In addition to positive requirements
for analytical methods, the striking advantagelbfree presently developed methods is that they
are economical.

The proposed methods are found to be simple, semsiselective, accurate, precise and
economical and can be used in the determinatiorspafrfloxacin in bulk drug and its
pharmaceutical dosage forms (tablets) in a routinaner.
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