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ABSTRACT

A simple highly sensitive spectrophotometric method was developed for
the quantification of ofloxacin (RS)-7-fluoro-2-methyl-6-(4-methyl piperazin-
1-yl)-10-ox0-4-oxa-1-azatricyclo). The method involvesthe reaction of the
target compound with copper sulphate in acetic acid in presence of sodium
nitrite reagent to produce a bluish green color chromogen. The derivative
chromogen exhibits absorption maxima at 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 pro-
cedure. Under the described conditions the proposed method is linear over
the concentration range of 5-45 meg/ml and the coefficient of determination
were>0.999 with arel ative standard deviation of 0.236%. The averagerecov-
ery of thetarget compound is99.46% with alimit of quantification (LOQ) of
0.293mcg/ml and thelimit of detection (LOD) 0.096mcg/ml. The mechanism
of the derivatization reaction is proposed and advantages of the proposed
method are discussed.  © 2012 Trade SciencelInc. - INDIA
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Thequadlity 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 APIsinthe
formulationisawayschdlenging.

The Ofloxacinisabroad-spectrumantibiotic. This
preventsbacteriad DNA from unwinding and duplicat-
ingtY. Since bacteriaand humans unwind DNA with
different enzymes, most of those enzymes
(topoisomerases) in humansare not affected?. How-

ever, recent evidence has shown that topoisomerasel |
isalsoatarget for avariety of quinolone-based drugs.
Thusfar, most of the compoundsthat show high activ-
ity against the eukaryotic typell enzyme contain aro-
matic substituentsat their C-7 positions3. The parent
of the quinol one (akafluoroquinolone) classisndidixic
acid. Themgjority of quinolonesinclinical usebelong
to the subset of fluoroquinol ones, which haveafluorine
atom atached tothecentra ring system, typicaly at the
6-position or C-7 position. Theterm quinolone(s) re-
fersto potent synthetic chemotherapeuti c antibacteri-
alg*el,

Ofloxacinisfinding new dimensionsof clinica im-
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portance. To support itsinvestigation an appropriate
andytica method (sengitive, selective, reproducibleand
ample) for quantification of ofloxacinisessentid. A num-
ber of andytical methods have been reported for mea:
suring ofloxacin. Thesemethodsinvolved HPLC tech-
niques?.

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

Theliterarturesurvey did not reved any analytical
method for quantitative estimation of ofloxacin. Thus
thereisaneed for the devel opment of newer effective,
sengtive, accurateand economical methodsof andysis
for quantitative estimations of ofloxacin asan active
pharmaceutical ingredient.

Theaim of thiswork wasto develop asensitive
and simpl e spectrophotometric method for the quan-
tification of ofloxacinisfinding new dimensions of
clinical importance. To support itsinvestigation an
appropriate analytical method (sensitive, selective,
reproducible and simple) for quantification of
ofloxacinisessential.

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 swereof andytical reagent grade,
and the solvents were of spectroscopic grades. A
ofloxacin (Wintac Limited, Bangalore, Karnataka
State, India), Copper sulphate, acetic acid, sodium
nitriteand methanol.

Spectrophometric method
(A) Prepartion of standrad ofloxacin solution

An accurately weighed 100 mg of pure drug
ofloxacinwastakenincdean, dry 100ml volumetricflask
and dissolved in small volume of ethanol (10-20 ml).
Thesolutionisdiluted to 100 ml with ethanol. Now pi-
petteout 10 ml of thissolution and diluteto 100 ml with

—= Fyll Paper
ethanol, resultingin 1200 meg/ml of drug concentration.

(B) Determination of absorption maxima of
ofloxacin

5 ml diquot of standard ofloxacin 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 2 ml 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 made up 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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Ofloxacin: 20 meg/ml, 3 ml 1%w/v CuSo, in 10%v/v CH,COOH;
2 ml 2% w/v NaNO2 solution; reaction time: 10 min.

Figurel

Absorbance

(C) Deter mination of optimum strength of reagent
required producing optimum chromogenshaving
maximum absor bance

Andiquot of 7.5 ml ofloxacin solution of 100 megy/
ml was pipetted into five 25 ml volumetric flasks. To
this1ml, 2ml, 3ml and 4 ml of 1%w/v copper sulphate
in 10%v/v acetic acid (reagent) was added of volumet-
ric flasksrespectively and 2 ml of 2% wi/v sodium ni-
trite solution was added of volumetric flasks respec-
tively. Thevolumetric flasks were heated on awater
bath for 10 minutesat 90° C and cooled to room tem-
perature. Thefina volumewas made upto 25 ml with
ethanol and solution wasthen scanned in therange of
404 nm against the reagent bl ank.

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

Figure2

(D) Determination of optimum temperaturere-
quired producing chromogen

Analiquot of 7.5ml of 200 mcg/ ml of ofloxacin
solutionwas pi petted into four 25 ml volumetricflasks.
To this3ml of 1%w/v copper sulphatein 10%v/v ace-
tic acid (reagent) was added of volumetric flasksre-
spectively and 2 ml of 2% w/v sodium nitrite solution
was added of volumetric flasksrespectively and heated
onawater bath at different timesi.e., 1 minute, 5 min-
utes, 10 minutesand 15 minutesat 90 °C. The volu-
metric flaskswere cooled to room temperature and the
volumewas made up to 25.0 ml with ethanol. The ab-
sorbance of each sol ution was measured at 404 against
blank. The optimum strength of temperature 10 min-
utesrequired to produce stable chromogen and repre-
sented graphically inFigure 3.
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Ofloxacin: 30 meg/ml, 3ml 1%w/v CuSo, in 10%v/v CH,COOH;
2 ml 2% w/v NaNO2 solution; reaction time: 10 min.

Figure3

(E) Determination of concentration range of
ofloxacin

Aliquotsof 1.25ml, 2.5ml, 3.75ml, 5ml, 6.25ml,
7.5ml,8.75ml,10ml, 11.25 ml, 12.5ml and 13.75
ml. of 100 mcg/ml of ofl oxacin solution was pipetted
into each of deven 25 ml volumetricflasks. Tothis3ml
of 1%w/v copper sulphatein 10%v/v aceticacid and 2
ml of 2% w/v sodium nitrite solution were added and

heated on awater bath for 10 minutesat 90° C. After
10 minutes, sol ution was cooled 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
ofloxacinand represented graphically in Figure 4.
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Ofloxacin: 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.

Figured

(F) Preparation of standard curveof ofloxacin

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
ofloxacin solution waspipettedinto eech of deven 25ml
volumetricflasks. Tothis3ml of 1%wi/v copper sulphate
in10%v/v aceticacid and 2 ml of 2% w/v sodiumnitrite
solution were added and heated on awater bath for 10
minutesat 90° C. After 10 minutes, solution was cooled
toroomtemperature. Thefinal volumewasmadeupto
25 ml with ethanol and solution wasthen scannedinthe
range of 400to 800 nm againgt thereagent blank.

The absorbance of solutionswasmeasured at 404
nmagaing blank. Thecdibrationcurveshowsthat Beer’s
law wasobeyed in the concentration range 5-45 meg/ml
of ofloxacinand represented graphicaly in Figureb.
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Ofloxacin: 5-45 mcg/ml, 3ml 1%w/v CuSo, in 10%v/v

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

Figure5
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(G) Optical characteristics

The optical characteristics of the proposed
method have been calculated. Thevauesaregivenin
TABLE 1.

TABLE1
S.N. Parameters Results
1. Absorption maxima (nm) 404
2. Beer’s law limits (mcg/ml) 5-45
3. Molar extinction coefficient (mole-* cm-')  3.445x10?
4 (Srincg?(l:razslgr.lcs)givggsorbance 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
(A) Recovery studies

Analiquot of 5ml of sampledrug ofloxacin solu-
tion 100 meg/ml was pipetted into each of three25 ml
volumetric flasks. Tothis1 ml, 1.5 ml and 2 ml of
standard drug ofloxacin solution of 100.0 mecg/ml was
added respectively. To this 3 ml of 1%w/v copper
sulphatein 10%v/v acetic acid and 2 ml of 2% w/v
sodium nitrite solution were added and heated on a
water bath for 10 minutesat 90° C. After 10 minutes,
solution was cool ed to room temperature. Thefinal
volume was made up to 25 ml with ethanol. The ab-
sorbance was measured at 404 nm against reagent
blank. Thetotal amount and percentage recovery of
sampl e ofloxacin wasfound to be 99.46%.

(B) Precision
(a) Repeatability

Analiquot of 5ml of sampledrug ofloxacin solu-
tion 100 mecg/ml was pipetted into each of three25 ml
volumetricflasks. To this3 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
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. The aver-
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age percentagerecovery of sampleofloxacinwasfound
to be 100.06.
(C) Sability
7.5ml diquot of standard ofloxacin 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
acidand 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 made up to 25 ml
with ethanol and solutionwasthen scannedintherange
of 404 nm against the reagent blank and graphically
represented in Figure 6. The colour of thederivative
chromogen of ofloxacinwasfound to bestablefor 30
minutes after which the absorbance decreasesowly.
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Ofloxacin: 30 meg/ml, 3ml 1%w/v CuSo, in 10%v/v CH,COOH;
2 ml 2% w/v NaNO2 solution; reaction time: 40 min.

Figure6

RESULT AND DISCUSSIONS

Theexperimenta conditionsaffecting thedeve op-
ment and stability of the colored chromogens produced
were carefully studied. The colored chromogens are
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-
lected asthey could grestly affect the quantification of
thetarget compound.

The effect of reagent concentration onthederiva
tive chromogen formation was observed by measuring
theabsorbance of ofloxacin concentrationratios, while
all other experimental conditionswerekept constant at
the optimum values. Figure 2. In order to obtain opti-
mum derivativechromogenwith highest and most sable
absorbance, theeffect of thereactiontimeand heating
temperature on the absorbance of the reaction product
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was studied. Thereactionwascarried out at different
temperatures (60 °C, 80.0 °C, and 90.0 °C) using a
thermostated water bath for periodsranging from 0.0
to 75.0 min. Maximum and constant absorbancewas
obtained at 90 °C after 10min. the colored product
wasstablefor at least 30 min.

Calibration, sensitivity and precision

Fromtheresults obtained intheexperimenta sec-
tion, the absorbance of the of|loxacin derivatized with
reagent was proportional to the concentration of the
ofloxacin over therange 5-45 mcg/ml (Figure5) and
thetotal concentration of ofloxacin can be calculated
using the corresponding correl ation equation with a
correlation coefficient (r) = 0.999 for n=6 with thede-
tection limit 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
foundtobe0.0967742 mecg/ml and 0.2932551 meg/ml,
indicated accuracy and reproduci bility in color devel op-
ment. Themethod wasextended for thedeterminationin
formulation. It was observed that the results obtained
were comparableto that of 1abel claim. Therecovery
studies of the standard drug when performed in the
preana ysed formul ation gave Percentage recovery of
99.72%t0 100.12% indicating practicaly nointerfer-
enceof formulation exd pientswith theproposed method.

CONCLUSION

It wasfound that this method devel oped was new
smple, accurate, sendtivity, economical and reproduc-
iblewnhich could provide satisfactory results. Themeth-
odscan beused for routineanalysisof ofloxacininfor-
mulation. Themethodsare practical and valuable.

Hnalytical CHEMISTRY o

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 determineofloxacinin pharmaceu-
tica formulations. Accordingly, themethodispractical
andvauable.
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