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ABSTRACT

The electrochemical behavior of antibiotic drug (ofloxacin), at carbon paste electrode CPE, is thoroughly investi-
gated. Chemical and electrical parameters affecting the adsorptive voltammetric measurements are optimized. Defer-
ential pulse DP isswept over potential range from -1000 to +400mV in the presence of Britton-Robeson buffer pH 7,
with accumul ation time 30s, scan rate 50mV/sand pulse amplitude 50mV. The responsesarelinear over the concentra
tion range 1.65-23.1ug/ml with correl ation coefficient .0.998 whilethe limit of detectionis0.17ug/ml. Themethod has
been applied successfully for the determination of active ingredient in the Egyptian pharmaceutical productsand in

spiked urinewithmean recoveriesof 100.025+2.33, and 98+2.38 respectively.

© 2008 Trade SciencelInc. - INDIA

INTRODUCTION

Quinolones have emerged asone of themost im-
portant classes of antibiotics of the past decade.
Ofloxacin (OFLX) { (£)-9-fluoro-2,3-dihydro-3-me-
thyl-10-(-methyl-1-piperzinyl)-7-oxo-7H-pyrido-
[1,2,3-d€] 1,4-benzoxazine-6-carboxylic acid} (Figure
1) isasynthetic racemate flouroquinolonederivative,
which hasdemondtrated broad-spectrumactivity aganst
many pathogeni c gram-negative and positive bacteria
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Itiswidely used inthetreatment of urinary infec-
tionswith good locdlized action oninfected Stes. About
75% of theord doseisexcreted unchangedintheurine
within 24h, thus producing high urinary concentrationg®.

Therefore varioustechniques have been utilized for the
determination of ofloxacineither in pharmaceuticd tab-
letsor inbiologica samples. TheseincludeHPLC?12,
LC18 TLCIY718 | e ectrophoresis method %24, UV
spectrophotometric?>2 spectrofl uorometry?*3Y, flow-
injection chemiluminescence®1, conductometry and
acid-base potentiometric titration using glass elec-
trode’®®, PV C membrane coated glass el ectrode’® or
PV C membrane coated carbon selective e ectrode“.
Polarographic and voltammetric techniques*-#¥, onthe
other hand, have a so been conducted. However, due
to thehazardous effects on using mercury el ectrodes,
solid electrodes specifically carbon el ectrodes have
been afforded dternative solution. Glassy carbon elec-
trode, without!* or withi*® coated DNA film, hasbeen
applied for determining levofloxacinwhichistheL-iso-
mer of theracemate ofloxacin. Carbon paste dectrode
CPE can be used dternatively which is characterized
by low cost and easy fabrication“?. Irrespective the
low sensitive method reported for determining
levofloxacin using CPE modified by DNA“ inthe
present work, CPE without any organic modifiershas
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been applied successfully for determining thecited in-
gredient in pharmaceutical tabletsand inurinesamples
asdescribed here.

EXPERIMENTAL

Reagent and materials

All chemicdsused areandyticd grade. Twicedis-
tilled water was used throughout al experiments. Two
pharmaceutica products, namely Tarivid(Hoechst Ori-
ented SA.E. Egypt) and Kirrol (Glaxowellcom, Egypt),
containing 200mg ofloxacin per tablet wereused. A
stock sol ution of ofloxacin(0.3mg/ml) wasprepared by
disolvinginabsoluteethanol . Thebuffer solutionswere
prepared in distilled water. The modified Britton-
Robinson BR buffer solutionsover therange pH 3-11
were prepared.

Preparation of carbon pasteelectrode

Carbon paste was prepared by mixing thoroughly
250mg synthetic carbon powder 1-2 micron
(ALDRICH) with 0.1ml paraffin oil,inasmall hand
mortar. A portion of the paste was packed into thetip
of thed ectrodeassembly. ThismadefromaTeflontube
withaholeof 2.5mm diameter and 3cmlength moving
through it ascrewed stainless steel metal. The elec-
trodethen soaked in distilled water. Whenever regen-
eration of thed ectrode wasrequired, atiny portion of
the pastewas cut off and polished with filter paper.

Apparatus

All different modes of adsorptive stripping voltam
mograms(deferential pulse DP, squarewave SW, and
aternating current AC) wererecorded using Metrohm
693VA processor(Switzerland) and VA 694 stand
equipped with three el ectrodesAg/AgCIl-3M KCl, a
platinum electrode and carbon paste €l ectrode(CPE).
The pH measurementswerecarried out with digital pH-
meter Metrohm.

Procedure

Theworking dectrodewasfirst dectrochemica ac-
tivated by sweepingin 10ml BR buffer solution at pH
7, Sx times, over the potentia range-1000to 400mV,.
A known volume of the analyte wastransferredinto
10ml cdibrated flask containing 5ml of BR buffer(pH
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7) and completed tothemark with distilled water. The
solution wastransferred into thevoltammetric cell and
de-aerated with pure nitrogen gasat 1 atmospherefor
2min, the accumulation potential at -1000mV isap-
plied to anew surface of carbon paste el ectrode whilst
till stirring the solution(2000rpm). Following the accu-
mulation period(30s), thestirringisstopped and dlowed
to equilibrate for 10s. Thedifferential pulsevoltam
mogram isobtained by scanning from-1000 to 400mV
with scan rate 80mV/sand pulse amplitude 50mV.

Procedurefor spiked urine

Different volumesof ofl oxacin solutionwerespiked
into 10ml cdibrated flask containing 1 ml human urine,
5ml of BR buffer(pH 7) and compl eted to the mark
with distilled water. Thefina concentrations obtai ned
should beintherange 2-20ug/ml. Thesolutionisthen
transferred into the voltammetric cell and the experi-
ment iscompl eted as described before.

RESULTSAND DISCUSSION

Ofloxacinisreadily adsorbed onto thehanging mer-
cury drop dectrode HM DE and displayed two definite
cathodic and anodic peaksasshowninfigurel. The
cathodic peak isdepicted more sharp and height than
anodic peak, but it will be hampered totally on using
carbon el ectrodes. Although both peaksrevealedina
cyclic voltammogram, at -1400 and -450mV, corre-
sponding to reduction and oxidation of the adsorbed
species, respectively, ofloxacin behalvesirreversible
reactionsat HNDE asproved by long distance between
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Figurel: Cydlicvoltammogram for 22ug/ml ofloxacin on

theHM DE and scan rate100 mV/s.
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Figure?2: Influenceof thepagting oil type on the sensitiv-
ity of CPE for deferent concentrationsof ofloxacin, usng
pH 7BR, t_ =30sand DP-mode, AE=50mV, a=50mV/s
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Figure3: Variatoin paraffin oil per centagescomposed in
CPE and peak current of 22ug/ml ofloxacin, using pH 7
BR, t, =30sand DP-mode, AE=50 mV, v=50mV/s
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Figure4: Therdation between pH and peak current value,
at concentration 6ug/ml ofloxacin and using pH 7 BR,
t_.=30sand DP-mode, AE=50 mV, v=50mV/s

them. Infact, amilar irreversblebehaviorsarereported
for fluoroquinolonederivativesand al are character-
ized ether by reduction of quinoloneat cathodic sweep
using mercury el ectrode or oxidation of piperazine at
anodicdirection using solid el ectrodes.
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Figure 6 : Effect scan rate v, on the peak current and
potential, usngpH 7BR, t_=30sand DP-mode, AE=50mV

The influence of the composition of water-
immescibleoganic binders(pasting liquids), viz. paraf-
finandsilicon ails, on thee ectrochemical behaviour of
carbon paste el ectrodewasinvestigated. Figures3and
4illustratesthe 24% paraffin oil emerged linear and
high linear responsestowardsthe ofl oxacin concentra-
tions

The composition of supporting e ectrolytessuch as
Briton Robinson BR, borate, phosphate, ammonia
buffer and potass um chloride, wasstudied and thehigh-
est peak was obtained with 0.04M BR. The effect of
pH, varying from pH 3to 11, wasa so studied for 6ug/
ml ofloxacin solution following 30saccumul ation at -
1000mV and DP sweep. The maximum size peak was
obtained with pH 7 of 0.04M BR buffer, Figure 4.

The variation of scan rate from 10 to 120mV/s,
reveded that the diffusion current isincreased with the
scanrate, figure5 and plotting log | versuslog v gave
up straight lineover therange 10to 100mV/switha
dope0.96(r=0.97) whichisvery closeto the theoreti-
ca expected of unity for anideal adsorptivereaction of
species®®, The peak potential isalso shiftedtoless
negative with increasing the scan rate confirming the
irreversibility of theoxidation process. Thisresult ob-
tainedisinaccordancewith that obtained by usng glassy
carbon el ectrode®. Thescanrate, 50mV/s, isselected
for thefollowing studies.

Also, figure7, illustratesincreasing the oxidation
current withincreas ng pulseamplitude AE, noting that
asecond broader peak (about -750mV) beginsto re-
veal at AE=40mV and upward, indicating asecond
oxidation process occurred likely at carboxylic group.
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Figure7: Effect pulseamplitude AE, on thepeak current,
using pH 7BR, t_ =30sand DP-mode, v=50mV/s
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Figure 8 : Effect of rotating speed on the peak current,
using pH 7 BR, t__=30s and DP-mode, AE=50mV, v=50
mV/s
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usingpH 7BR,t_ =30sand DP-mode, AE=50 mV, v=50

mV/s

20 O

The AE=50mV, was chosen as optimum valuefor the
next studies.

Thespeed of rotation withintheaccumulationtime
was also studied; the peak current increased linearly
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Figure10: Calibration curvesfor deter mining ofloxacin

using different modesof sveep at pH 7BR, t,_=30s AE=50
mV, v=50mV/s

with the speed of rotation asshowninfigure8andthe
value 2000rsp/minwas sel ected.

Effect of the preconcentration time on the peak
height at four different concentrationsof ofloxacin, viz.
1, 10, 20 and 30ug/ml, was studied. The peak height
increaseslinearly with depositiontimeupto 120sfor al
concentrationsstudied. Abovethat time, thedeviation
fromthelinearity isobserved because of theformation
of multilayer onthe surface of theelectrode. Thetime
30sissdected inthisexperiment.

Based on the optimized parameter mentioned
above, thecdibration curvesare constructed using dif-
ferent modesof sweep, viz. differentia pulse DR, square
wave SW and first harmonic alternating current AC,
for the comparison purpose, over the concentration
range 1.65-23.1ug/ml ofloxacin. Asshowninfigure9,
the DP mode gave highest proportionality compared
with other modes used(r=0.998, 0.910 and 0.717 for
DP, SW and AC, respectively) and thelimit of detec-
tionby DPwas0.17ug/ml.

The optimized parameterswere al so applied for
determining cited compound in pharmaceutica prod-
ucts, viz. Tarivid and Kirol containing 200mg ofloxacin
per tablet, aswill asin urine samplesspiked by differ-
ent concentrationsof ofloxacin solutionsmentionedin
the above procedure.

CONCLUSION

In the present work, carbon paste €l ectrode CPE
has been proved to be economic, effective and accu-
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ratetool asalternative mercury-free electrodefor de-
termining ofloxacindownto 1.6ug/ml ether in pharma-
ceutical productsor inurinesamples.
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