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Abstract

A visible light spectrophotometric method is described for the determination of sparfloxacin in tablets. The
procedure is based on the complexation of bromothymol blue 0.5% and sparfloxacin to form a compound of yellow
colour with maximum absorption at 385 nm. The Lambert–Beer law was obeyed in the concentration range of 2–12
mg/l. The present study describes a sensitive and accurate method for the determination of the concentration of
sparfloxacin in tablets. It was also found that the excipients in the commercial tablet preparation did not interfere
with the assay. © 2001 Elsevier Science B.V. All rights reserved.
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1. Introduction

Sparfloxacin (Fig. 1) is a broad spectrum an-
tibacterial fluoroquinolone active against some
microorganisms including Gram-positive and
Gram-negative bacteria [1,2] and demonstrates
moderate activity against anaerobes and My-
cobacteria, for which the quinolones in general
have low activity [3,4].

Chemically, sparfloxacin is a 5-amino-1-cyclo-
propyl-7-(cis-3,5-dimethyl-piperazin-1-yl)-6,8-di-
fluoro-1,4-dihydro-4-oxoquinoline-3-carboxylic
acid and it is not yet official in any Pharmacopeia.
Sparfloxacin has been studied in terms of thera-
peutic activity. However, few reports about its
analytical preparation are available in the litera-
ture. High performance liquid chromatography of
sparfloxacin both as a raw material and in tablets
was described [5]. The literature has reported ana-
lytical methods for determination of sparfloxacin
such as UV-spectrophotometry [6] and microbio-
logical assay [7]. The microbiological bioassay is
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the most commonly used routine method. How-
ever, it is slow, often inaccurate, and subject to
interference by other antibiotics [8]. The major
disadvantages of the HPLC method include the
requirement for complex and expensive equip-
ment, provision for use and disposal of solvents,
labor-intensive sample preparation procedure,
and personnel skilled in chromatographic
techniques.

The aim of this study was to develop a sensitive
and accurate spectrophotometric method for de-
termination of sparfloxacin. This paper reports a
procedure for the quantitation of the drug in
pharmaceutical forms by visible light spectropho-
tometry, providing precise and accurate results
validated by statistical analysis as well as being a
low cost method.

2. Experimental

2.1. Materials

Sparfloxacin (99.5% potency) was kindly sup-
plied by Rhône-Poulenc Rorer (USA). Each
tablet was claimed to contain 200 mg of sparflox-
acin and microcrystalline cellulose, corn starch,
L-hydroxypropylcellulose, magnesium stearate,
colloidal silicon, hypromellose, macrogol 6000
and titanium dioxide as excipients. All other
chemicals were of analytical grade. The colour
reagent used was bromothymol blue 0.5%. All
substances, as well as the reagents were kept at
room temperature and stored protected from
light. The absorbance value of each solution at
385 nm was determined in a 10-mm quartz cell
using a Hitachi UV–VIS spectrophotometer.

2.2. Method

The solution of the sparfloxacin reference sub-
stance was prepared by accurately weighing 10 mg
of this drug and transferring to a 100-ml volumet-
ric flask, with addition of water to make up to
volume to give a nominal concentration of 100
�g/ml.

2.2.1. Calibration cur�e
In a separator funnel, aliquots of sparfloxacin

reference substance were added to 4 ml of bro-
mothymol blue, 4 ml of biphthalate buffer (pH
3.2). The reaction mixture was extracted by shak-
ing with 5 ml of dichloromethane. This extraction
was conducted six times until the solution became
clear. The organic layer was collected in a 50-ml
volumetric flask and dichloromethane was added
to make up to volume.

2.2.2. Tablets
In order to determine the average weight, 20

tablets were accurately weighed. Five tablets were
ground up and dried at 105°C for 2 h. An amount
representing three times the average weight of
each tablet (313.4 g) was transferred to a 1000-ml
volumetric flask, 200 ml methanol was added and
the flask shaken for 10 min followed by addition
of sterile water to volume to give a nominal
concentration of 600 �g/ml.

In a separator funnel, aliquots of 1 ml sparflox-
acin tablet solution (600 �g/ml) were added to 4
ml of bromothymol blue and 4 ml of biphthalate
buffer (pH 3.2). The reaction mixture was ex-
tracted by shaking with 5 ml of dichloromethane.
This extraction was conducted six times until the
solution became clear. The organic layer was col-
lected in a 100-ml volumetric flask and
dichloromethane was added to make up to vol-
ume to give a final estimated concentration of 6.0
�g/ml. This solution was prepared by six times
and the absorbance of each solution was deter-
mined at 385 nm.

Fig. 1. Chemical structure of sparfloxacin (M.W. 392.4).
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The results were analysed by linear simple re-
gression by the least-squares method. To verify
the internal validity [9] of this method, analysis
of variance (ANOVA) was applied.

2.3. Reco�ery test

The sparfloxacin reference substance and
tablets were dried at 105°C for 2 h. In order to
determine the accuracy of the tablet solutions, a
sparfloxacin reference substance solution of 100
�g/ml was added in 1.0-, 2.0- and 3.0-ml aliquots
to a separator funnel containing 4 ml of bro-
mothymol blue, 4 ml of biphthalate buffer (pH
3.2) and 1.0 ml of sparfloxacin tablet solution
(600 �g/ml). The reaction mixture was extracted
as described above and collected in a 100-ml
volumetric flask and dichloromethane was added
to make up to volume to give a final estimated
concentration of 7.0, 8.0 and 9.0 �g/ml. Each
concentration was prepared in triplicate and the
absorbance of each solution was determined at
385 nm.

The final theoretical concentrations of
sparfloxacin were 116.7, 133.3 and 150.0%. Three
replicate determinations were carried out on
three different days to test the precision of this
method.

3. Results

Under the experimental conditions described, a
standard calibration curve of sparfloxacin was
constructed by plotting absorbance versus con-
centration. The UV absorption spectrum of
sparfloxacin was monitored at 385 nm. Agree-
ment with Beer’s law was evident in the concen-
tration range of the final dilution of 2.0–12.0
�g/ml. The correlation coefficient obtained for
the line was 0.9955, indicating good linearity.
The calibration curves of sparfloxacin were con-
structed by plotting concentration versus ab-
sorbance and showed good linearity (Fig. 2). The
representative linear equation was: y=0.0304x+
0.1442 (n=6, r=0.9977, r2=0.9955). The rela-
tive deviation of the slope of the three lines was

Fig. 2. Calibration curve of sparfloxacin by visible light spec-
trophotometry at 385 nm.

8.6% and the relative deviation of the intercept
was 11.9%.

The inter-day precision was evaluated by com-
paring the linear regressions of three standard
plots prepared on three different days. Three
replicate determinations at six different concen-
trations were carried out to test the precision of
this method. The mean percent coefficient of
variation was 5.9%, indicating reasonable re-
peatability of the extraction method.

The experimental results obtained for the de-
termination of sparfloxacin tablets are shown in
Table 1. The S.D. was found to be less than
0.02, indicating good repeatability.

3.1. Reco�ery test

The recoveries determined by spiking known
amounts of the sparfloxacin reference substance
to the samples at the beginning of the procedure
are shown in Table 2. This method had good
reproducibility and the results show excellent re-
coveries of sparfloxacin from the spiked samples.

Table 1
Analysis of sparfloxacin tablets (200 mg) by visible light
spectrophotometric methoda

CV (%)A Mean�S.D.

0.2881
2 0.315 0.293�0.02 6.67
3 0.277

a CV, coefficient of variation; S.D., standard deviation.
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Table 2
Recovery test of sparfloxacin tablets using spectrophotometry
at 385 nm

Spiked amount of Recovery amount of Recoverya (%)
SR (mg)SR (�g)

98.0100.0 98.0
100.0200.0 200.0
92.7278.1300.0

a Mean of three replicate analyses.

stable during the analytical procedure and the
time taken for assay was approximately 2 h.

5. Conclusion

The visible light spectrophotometric method de-
veloped in this study demonstrated acceptable
linearity, sensitivity and accuracy. Moreover, this
method provides precise and accurate results vali-
dated by statistical analysis as well as being a low
cost method.

The method validation yielded good results and
included linearity, repeatability/reproducibility,
sensitivity, recovery and accuracy.
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4. Discussion

Sparfloxacin could be analysed by visible light
spectrophotometry both as a raw material and as
a pharmaceutical formulation in tablet form.

In general, extractive methods can give results
with more variation when compared with other
methods. This may be due to a loss of pharma-
ceutical substance during handling. The amount
of dichloromethane extractions was investigated
and it was found that six times gave the highest
absorbance and a satisfactory coefficient of vari-
ance. There was no evidence of interference from
excipients in the tablets analysed. The S.D. and
the coefficient of variation were found to be less
than 0.02 and 7%, respectively, indicating accept-
able repeatability for an extractive method fol-
lowed by spectrophotometry. Good specificity
was obtained with this method. The assay range
was 2.0–12.0 �g/ml. The mean absolute recovery
was found to be 96.9%.

Although this procedure cannot be classified as
having ease of handling, this visible light spec-
trophotometric method proposed is simple and
can therefore be applied to the determination of
sparfloxacin raw material and tablets. Being par-
tially automated, the procedure consists of three
extractions before submission of the sample into a
spectrophotometer. HPLC and microbiological
bioassay involve more procedural steps and take
more operator time and expertise. No interfering
absorbances were found due to the tablet excipi-
ents and solvent. The analyte in solution was

.


