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ABSTRACT

A simple highly sensitive spectrophotometric method was devel oped for the
quantification of Sparfloxacin (5-amino-1-cyclopropyl-7-[(3, 5-
dimethylpiperazin-1-yl]-6, 8-difluoro-4-oxo-quinoline-3-carboxylic acid). The
method involves the reaction of the target compound with copper sulphate
in acetic acid in presence of sodium nitrite reagent to produce abluish green
color chromogen. The derivative chromogen exhibits absorption maximaat
404 nm. Under this reaction, no degradation occurs. The proposed method
can be utilized as a stability indicating assay. The different experimental
parameters affecting the derivatization reaction were carefully studied and
incorporated into the procedure. Under the described conditions the pro-
posed method islinear over the concentration range of 5-45 mcg/ml and the
coefficient of determination were >0.999 with arel ative standard deviation of
0.236%. Theaverage recovery of thetarget compound is99.46% with alimit
of quantification (LOQ) of 0.293mcg/ml and the limit of detection (LOD)
0.096mcg/ml. The mechanism of the derivatization reactionis proposed and
advantages of the proposed method are discussed.
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INTRODUCTION

Thequdlity control of active pharmaceutica ingre-
dients(APIs) intheformulationisawaysathrust area
for the pharmaceutical industries. So the devel opment
of reproducible, sensitive, smpleand extremely inex-
pensive methodsfor the determination of APIsin the
formulationisawayschalenging.

TheSparfloxacinisabroad-spectrumantibictic. This
preventsbacteria DNA from unwinding and duplicat-
ing.¥ Sincebacteriaand humansunwind DNA with dif-
ferent enzymes, most of thoseenzymes (topoi somerases)

in humansarenot affected.’” However, recent evidence
has shown that topoisomerase Il isaso atarget for a
variety of quinolone-based drugs. Thusfar, most of the
compoundsthat show high activity against theeukary-
otictypell enzyme contain aromatic substituentsat their
C-7 positions.® The parent of the quinolone (aka
fluoroquinolone) classisndidixic acid. Themgority of
quinolones in clinical use belong to the subset of
fluoroquinol ones, which haveafluorineaomattached to
the centrd ring system, typicaly a the6-positionor C-7
position. Theterm quinol ong(s) refersto potent synthetic
chemotherapeutic antibacterial 9.
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Sparfloxacinisfinding new dimensionsof clinical
importance. To support itsinvestigation an appropriate
andytica method (sengitive, selective, reproducibleand
sample) for quantification of sparfloxacinisessentid. A
number of analytical methods have been reported for
measuring sparfloxacin. Thesemethodsinvolved HPLC
techniques™.

For the drugs that obey the beer Lambert’s law,
spectrophometric methods of analysisof singlecom-
ponent insolution areusudly rapid, sensitiveand eco-
nomical(®d,

Sparfloxacin is not official in any of the
pharmacopoei as, theliterarture survey did not reveal
any analytical method for quantitative estimation of
sparfloxacin. Thusthereisaneed for the devel opment
of newer effective, sengitive, accurate and economical
methods of analysis for quantitative estimations of
gparfloxacin asan active pharmaceutica ingredient.

Theam of thiswork wasto devel op asensitiveand
smplespectrophotometric method for the quantification
of sparfloxacinisfinding new dimensonsof clinica im-
portance. To support itsinvestigation an gppropristeana:
Iytical method (sensitive, selective, reproducibleand
ample) for quantification of goarfloxacinisessentid.

EXPERIMENTAL

Apparatus

A model Shimadzu UV-1601 double beam spec-
trophotometer with afixed dit width of 2nmusinga
pair of 1cm matched quartz cellswasused for spectro-
photometricanayss.

Materials

All thechemica swere of andytical reagent grade,
and the solvents were of spectroscopic grades. A
gparfloxacin (Wintac Limited, Bangal ore, Karnataka
State, India), Copper sulphate, acetic acid, sodium ni-
triteand methanol.

Spectrophometric method

Prepartion of standrad spar floxacin solution

An accurately weighed 100 mg of pure drug
gparfloxacin wastakenin clean, dry 100 ml volumet-
ricflask and dissolved in smal volumeof ethanol (10—
20ml). Thesolutionisdiluted to 100 ml with ethanal.

Now pipette out 10 ml of this solution and diluteto
100 ml with ethanol, resulting in 2700 meg/ml of drug
concentration.

Determination of absorption maxima of
gparfloxacin

5ml diquot of sandard sparfloxacin solution of 100
mcg/ml was pipetted into a25 ml volumetricflask. To
this3 ml of 1%w/v copper sul phatein 10%v/v acetic
acid and 2ml of 2% w/v sodium nitrite solution were
added and heated on awater bath for 10 minutes at
90° C. After 10 minutes, solution was cooled to room
temperature. Thefina volumewas madeup to 25 ml
with ethanol and solutionwasthen scannedintherange
of 400 to 800 nm against the reagent blank and graphi-
caly representedin Figure 1.
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Figure 1: Sparfloxacin: 20 mcg/ml, 3 ml 1%w/v CuSo, in
10%v/v CH,COOH; 2ml 2% w/v NaNO2 solution; reaction
time: 10 min.
Deter mination of optimum strength of reagent re-
quired producing optimum chromogens having
maximum absor bance

Anadiquot of 7.5 ml Sparfloxacin solution of 100
mcg/ml was pi petted into five 25 ml volumetric flasks.
To this1 ml, 2 ml, 3ml and 4 ml of 1%w/v copper
sulphatein 10%v/v acetic acid (reagent) was added of
volumetricflasksrespectively and 2 ml of 2% w/v so-
dium nitritesolution was added of volumetric flasksre-
spectively. Thevolumetric flaskswere heated on awa-
ter bath for 10 minutes at 90° C and cooled to room
temperature. Thefina volumewas made up to 25 ml
with ethanol and solutionwasthen scannedintherange
of 404 nm againgt thereagent blank.

Thefina volumewas madeupto 25 ml withdis-
tilled water. The absorbance was measured at Amax
(nm) against reagent blank. The optimum strength of
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reagent required to produce stable chromogen having
maximum absorbancewasfound to be 3ml and repre-
sented graphically inFigure 2.
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Figure 2 : Sparfloxacin: 30 mcg/ml, 1ml.2ml, 3ml & 4ml
1%w/v CuSo, in 10%v/v CH,COOH; 2ml, 2% w/v NaNO2
solution; reaction time: 10 min.
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Deter mination of optimum temperaturerequired
producing chromogen

Andliquot of 7.5ml of 100 meg/ ml of sparfloxacin
solutionwas pi petted into four 25 ml volumetric flasks.
Tothis3ml of 1%w/v copper sulphatein 10%v/v ace-
tic acid (reagent) was added of volumetric flasksre-
spectively and 2 ml of 2% wi/v sodium nitrite solution
was added of volumetric flasksrespectively and heated
onawater bath at different timesi.e.,, 1 minute, 5min-
utes, 10 minutesand 15 minutesat 90 °C. The volu-
metric flaskswere cooled to room temperature and the
volumewas madeup to 25.0 ml with ethanol. The ab-
sorbance of each solution was measured at 404 against
blank. The optimum strength of temperature 10 minutes
required to produce stable chromogen and represented
grephicdlyinFigure3.
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Figure 3 : Sparfloxacin: 30 mecg/ml, 3ml 1% w/v CuSo, in

10%v/v CH,COOH; 2ml 2% w/v NaNO2 solution; reaction
time: 10 min.

Determination of concentration range of
gparfloxacin

Aliquotsof 1.25ml, 2.5ml, 3.75ml, 5ml, 6.25ml,
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7.5ml, 8.75ml, 10 ml, 11.25 ml, 12.5 ml and 13.75
ml. of 100 meg/ml of sparfloxacin solution was pipetted
into each of deven 25 ml volumetricflasks. Tothis3ml
of 1%w/v copper sulphatein 10%v/v aceticacidand 2
ml of 2% w/v sodium nitrite sol ution were added and
heated on awater bath for 10 minutesat 90° C. After
10 minutes, sol ution was cool ed to room temperature.
Thefina volumewas made up to 25 ml with ethanol
and sol ution wasthen scanned in therange of 400to
800 nm against the reagent blank.

The absorbance of solutionswas measured at 404
nm against blank. Theabs. Vs conc. curvewasfound
to belinear inthe concentration range 5-45 meg/ml of
sparfloxacin and represented graphically in Figure 4.
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Figure4: Sparfloxacin: 5-55 mcg/ml, 3ml 1% w/v CuSo, in

10%v/v CH,COOH; 2ml 2% w/v NaNO2 solution; reaction

time: 10 min.

Prepar ation of standard curveof sparfloxacin

Aliquotsof 1.25ml, 2.5ml, 3.75ml, 5ml, 6.25ml,
7.5ml, 8.75ml, 10 ml and 11.25 ml of 200 mcg/ml of
sparfloxacin sol ution was pipetted into each of eleven
25 ml volumetricflasks. To this3 ml of 1%w/v copper
sulphate in 10%v/v acetic acid and 2 ml of 2% w/v
sodium nitrite sol ution were added and heated on awater
bath for 10 minutesat 90° C. After 10 minutes, solution
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Figure5: Sparfloxacin: 5-45mcg/ml, 3ml 1% w/v CuSo,in
10%yv/v CH,COOH; 2ml 2% w/v NaNO2 solution; reaction
time: 10 min.
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was cool ed to room temperature. Thefind volumewas
made up to 25 ml with ethanol and solution wasthen
scanned inthe range of 400 to 800 nm against there-
agent blank.

The absorbance of solutionswas measured at 404
nm against blank. The calibration curve shows that
Beer’s law was obeyed in the concentration range 5-
45 meg/ml of sparfloxacin and represented graphically
inFigures.

Optical characteristics

Theoptica characteristicsof the proposed method
havebeen caculaed. Thevauesaregivenin TABLE 1.

TABLE1
Sr. No. Parameters Results
1 Absorption maxima (nm) 404
2. Beer’s law limits (mcg/ml) 5-45
3. Molar 1ex'u n(1:t|0n coefficient 3.445% 1072
(mole-" cm-7)
4, Sandal’s sensitivity
(meg/cm?/0.001 absorbance units) 0.0290111
5. Regression equation (y) 0.9993
Slope (b) 0.0341
Intercept (a) 0.0089
6. Coefficient of variance 0.1829259
7. Standard deviation 0.001
8. Limit of detection (mcg/ml) 0.0967742
9. Limit of quantitation (mcg/ml) 0.2932551

Validation parameters
Recovery studies

Anadliquot of 5ml of sampledrug sparfloxacin so-
lution 100 mecg/ml was pipetted into each of three 25
ml volumetricflasks. Tothis1 ml, 1.5ml and 2 ml of
standard drug sparfloxacin solution of 100.0 mcg/ml
was added respectively. To this 3 ml of 1%w/v copper
sulphate in 10%v/v acetic acid and 2 ml of 2% w/v
sodium nitrite sol ution were added and heated on awater
bathfor 10 minutesat 90° C. After 10 minutes, solution
wascool ed to room temperature. Thefind volumewas
made up to 25 ml with ethanol. The absorbance was
measured at 404 nm against reagent blank. Thetotal
amount and percentagerecovery of samplesparfloxacin
wasfound to be 99.46%.

Precision
Repeatability
Andiquot of 5ml of sampledrug sparfloxacin solu-

tion 100 mcg/ml was pi petted into each of three 25 ml
volumetric flasks. Tothis3 ml of 1%w/v copper sul-
phatein 10%v/v acetic acid and 2 ml of 2% w/v so-
dium nitrite solution were added and heated on awater
bath for 10 minutesat 90° C. After 10 minutes, solution
was cool ed to room temperature. Thefind volumewas
made up to 25 ml with ethanol. The absorbance was
measured at 404 nm against reagent blank. Theaver-
age percentage recovery of sample sparfloxacinwas
found to be 100.06.
Sability

7.5ml diquot of standard sparfloxacin solution of
100 meg/ml waspipetted into a25 ml volumetric flask.
To this 3 ml of 1%w/v copper sulphate in 10%v/v
aceticacid and 2 ml of 2% w/v sodium nitrite solution
were added and heated on awater bath for 10 min-
utesat 90° C. After 10 minutes, solution was cooled
to room temperature. Thefinal volumewas made up
to 25 ml with ethanol and sol ution was then scanned
intherange of 404 nm against the reagent blank and
graphically represented in Figure 6. The colour of the
derivative chromogen of sparfloxacin wasfoundto be
stablefor 30 minutes after which the absorbance de-
creasesslowly.
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Figure 6 : Sparfloxacin: 30 mcg/ml, 3ml 1%w/v CuSo, in

10%v/v CH,COOH; 2ml 2% w/v NaNO2 solution; reaction
time: 40 min.
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RESULT AND DISCUSSIONS

Theexperimenta conditionsaffecting thedeve op-
ment and stability of the col ored chromogens produced
were carefully studied. The colored chromogensare
stablefor at least 30 min which permitsthe convenient
application of the proposed method.

Different experimenta conditions, especidly tem-
perature and reagent concentration were carefully se-
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lected asthey could grestly affect the quantification of
thetarget compound.

Theeffect of reagent concentration onthe deriva
tive chromogen formation was observed by measuring
the absorbance of sparfloxacin concentration ratios,
whileall other experimenta conditionswerekept con-
stant at the optimum values. Figure 2. In order to ob-
tainoptimum derivativechromogenwith highest and most
stable absorbance, the effect of thereactiontimeand
heating temperature on the absorbance of thereaction
product was studied. Thereaction was carried out at
different temperatures (60 °C, 80.0 °C, and 90.0 °C)
usingathermostated weter bath for periodsrangingfrom
0.0to 75.0 min. Maximum and constant absorbance
was obtained at 90 °C after 10min. the colored prod-
uct wasstablefor at least 30 min.

Calibration, sensitivity and precision

Fromtheresults obtained intheexperimenta sec-
tion, theabsorbance of the sparfloxacin derivatized with
reagent was proportional to the concentration of the
gparfloxacin over therange5-45meg/ml (Figure5) and
thetotal concentration of sparfloxacin can be calcu-
lated using the corresponding corrdation equationwith
acorrelation coefficient (r) = 0.999 for n=6 with the
detectionlimit of 0.0967742 mcg/ml.

The precision of the proposed method was studied
by determination of thedrugin six replicates, individu-
aly derivatized with reagent at concentration of 20 meg/
ml obtaining relative standard deviationsof 0.236.

Coefficient of variancewasfound to be0.1829259.
The standard deviation of 0.001, LOD and LOQ was
found to be 0.0967742 mcg/ml and 0.2932551 mcg/
ml, indicated accuracy and reproducibility in color de-
vel opment. Themethod was extended for the determi-
nation informulation. It was observed that theresults
obtained were comparableto that of label clam. The
recovery sudiesof thestandard drugwhen performedin
the preandysed formul ation gave Percentage recovery
of 99.72%1t0 100.12% indicating practicaly nointerfer-
enceof formulation exd pientswith theproposed method.

—= Fyll Poper
CONCLUSION

It wasfound that this method devel oped was new
smple, accurate, sensitivity, economical and reproduc-
iblewhich could provide satisfactory results. Themeth-
ods can beused for routineanaysisof sparfloxacinin
formulation. Themethodsare practica and vauable.

Thedescribed methodshave many advantages

It does not need expensive apparatus; itissimple
and quick; itslinear rangeisrelatively wide, it hasgood
selectivity. Furthermore, the proposed method may be
successfully used to determine sparfloxacinin pharma-
ceutical formulations. Accordingly, themethodisprac-
ticd andvauable.
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