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ABSTRACT

Two simple, sensitive and accurate methods were devel oped for the deter-
mination of some antimicrobial substances. The first method is based on
the measurement of differencein absorbance (?A) of equimolar portions of
gatifloxacin solutionin 0.1 M HCl andin 0.1 M NaOH at 291 nm. Beer’s law
is obeyed over a concentration range of 1- 9 ug ml “*with mean recovery
99.03 + 0.03. The second method is depended on the measurement of a
native fluorescence of Ofloxacin upon excitation at 290 nm with emission
bands having maximaat 488 nm and found to be proportional to the concen-
trationrange 0.2 -2 pg ml-1 for Ofloxacin. Regression analysis showed good
regression coefficient. The proposed methods were successfully applied
for the determination of studied drugs in bulk powder and pharmaceutical
dosage forms with good accuracy and precision. The results were found to
agree dtatistically with those obtained by the official methods. Further-
more, the methods were validated according to ICH regulations and aso
assessed by applying the standard addition technique.
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INTRODUCTION

Synthetic substances, which have beenrecently syn-
thesi zed, ssemtobeexhibit high efficiencyininhibiting or
even killing microorganisms. Such compoundsarere-
ferredtoasanti-microbid agents, for example, sulfona-
mides, quinolones and fluoroquinolones. Ofloxacin
(OFX) isoneof the second-generation quinolones. Itis
9-Huoro-2,3-dihydro-3-methyl-10-(4-methyl-1-pipera-
zinyl)-7-oxo-7H-pyrido-[ 1,2,3de]-1,4-benoxazine-6-
carboxylicacid. Gatifloxacin (GFX) ismethyl piperazin-
1-yl) - 4-oxo-quinoline-3-carboxylic acid.

Severa methodsfor thedetermination of OFX in
dosageform or inbiological fluidshave been reported.
They include HPL C methodsfor determination of OFX
aoneor smultaneousdetermination with other drugsin
severa dosage formg?® in whole blood™®, milk
sample*™ and in human plasmd?®19, Also s multaneous
determinations of OFX with other drugs by electro-
phoresis techniques have been devel oped in dosage
formi?@ andinbiologica fluid?Y. Similarly, aliterature
survey for GFX reveal ed that severa techniqueshave
been reported for the simultaneous determination of it
with other corticosteroids in milk??? and biological
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fluid?®. Devel oped methodsfor the determination of
GFX indosageformor inbiological fluids have been
reported. They include HPL C methodsfor determina:
tion of GFX aong?2 or smultaneous determination
with other drugsin several dosageforms?!. Also de-
termination of GFX using specroflourimetric?®* and
spectrophotometric techniquesY.

Figure 1 : Sructural formula of (a) Ofloxacin and (b)
Gatifloxacin

Inthe present work, rapid, sensitiveand cost-ef-
fective two different methods, namely (?A)
spectrphotometry and spectrfluorimetry, weredescribed
for determination of OFX and GFX in bulk powder
and in pharmaceutical dosage formswith subsequent
validation of the proposed methods.

EXPERIMENTAL

Apparatus

e Shimadzu UV-VIS spectrophotometer 2450
PC(Japan)

e Digital pH- meter, PW 9409 Pye Unicum

e Shimadzu spectrofluorimeter, RF- 1501, 150W xe-
non lamp (Japan) connected with printer EPSON
L X-300.

e Cuvette, quartzof 1x1x 4.5 cm.

Materials

All chemicas, solventsand reagentswere of ana-

Iytical or HPLC grade.

e Ofloxacin (OFX) waskindly supplied by Allergan
Co., Cairo, Egypt. Its purity was assessed accord-
ing to British pharmacopoeid and wasfound to be
99.88 + (.89

e Gatifloxacin (GFX) was kindly supplied by
NODCAR Egypt S.A.E, Cairo, A.R.E. Its purity
was assessed according to the reported method™
and wasfound to be 99.67 + 0.03.

e Dexaflox eye drop: (Boehringer Ingelheim, Co.
Cairo, Egypt), Batch. No: 803106. each 1 ml |la-
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beled to contain 3mg OFX and 1 mg Dexametha
sone

e Zymar eyedrop: batch No. 57455 (manufactured
by Allergan, Waco, Texas, U.S.A.) eechml labeled
to contain 3mg GFX (asbase).

Sandard solutions
Stock standard solutions

For first method 4 ug mlt OFX solutionandfor the
second method 10 pg m1* GFX solution were prepared
inmethanal.

Dosageformssolution
Dexaflox eye drop

Oneml diquot of the Dexafl ox eyedrop equivaent
to 3mg OFX wastrandferred into volumetricflask (100
ml) and the volumewas compl eted with methanol. An
aiquot of 1 ml wasdilutedto 10 ml involumetricflask
to producefina concentration 3 ug ml . Appropriate
dilutions of sample preparation were assayed as men-
tioned under procedure of calibration curvesand the
concentration of each component was cal culated by
using the corresponding regress on equiation.
Zymer eyedrop

Shake well abottle of Zymer eye drop, transfer
about 1ml of thebottleto a100 ml volumetricflask and
completethevolumewith methanol. Different diquots
(0.5-3ml) equivaent to (15-90 pg) for GFX were trans-
ferredinto 20 ml volumetric flasksand thevolumewas
completed with methanol to get final concentrations
ranged from 1.5- 9 pg ml™2.

CALIBRATION PROCEDURE

Spectrofluorimetric method

Accurate aiquots of the prepared working stan-
dard solutionsequivaent to (2-20 ng) were transferred
into fivevolumetricflasks (10 ml) and thevolumewas
completed with methanol. Thefluorescenceintengty was
recorded for OFX against ablank at 290 nm excitation
wavelength givingemissona 488 nm. Cdibration curve
was obtained by plotting the fluorescence intensity
against the concentration and the regression equation
was computed.
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Different aliquotsequivaent to (10- 90 ug) GFX
weretransferred into 10 ml volumetric flasksand the
volumewas completed using 0.1N HCI, each concen-
tration was measured against an equimolar concentra-
tion of thedrugin 0.1N NaOH asablank at 291nm.
Calibration curvewas obtained by plotting thediffer-
ence in absorbance AA versus the corresponding
concentrationsand the regression equation was com-
puted for GFX.

RESULTSAND DISCUSSION

Spectrofluorimetric method

The present work describesasimple, sengitiveand
rapid direct spectrofluorimetric method for the deter-
mination of OFX, upon displayed emission band at 488
nm after excitation of itsmethanolic solution at 290 nm
asshownin (Figure2). Study of different factorssuch
asstudy of different excitation wavel engths, solvent for
dilution such asmethanol, 0.1M HCI, Distilled water
and 0.1M NaOH were carefully tested. Linear rela-
tionship was obtai ned over the concentration range of
0.2- 2ng ml* for OFX and regression equations data
wereshowninTABLE 1.

Difference spectrophotometric method

The present work describesasimpleand rapid di-
rect spectrophotometric method for the determination
of GFX. The acidic pH shows a hyperchromic and
bathochromic shift asshownin (Figure3). Linear rla
tionship was obtai ned over the concentration range of
1- 9ug ml* for GFX.

METHOD VALIDATION

Thevalidation*? of the methods were assessed by
estimation of linearity, accuracy, LOD, LOQ, sdectiv-
ity, intraday andinter day variations= RSD as shown in
(TABLE 1).

Linearity range

Under theexperimentd conditions, cdibrationsfor
OFX and GFX show linear relationship and regres-
sion equations data such as slopes, intercepts, regres-
sion coefficient and resdua of sum squarewereshown

—— Fyll Peper
in(TABLE 1).
Accuracy

It wasdetermined by applying the proposed meth-
odson at least five different concentrationswithinthe
linearity rangefor drug substance and pharmaceutical
dosageforms. Thepercentagere ative standard devia-
tionrevealed high accuracy (TABLE 1). Alsothesere-
sultswerecompared statisticallyi* 4 with results of the
officid methods¥ wherethecal culated t- and F values
lessthan thetabul ated ones (TABLE 1).

(LOD) and (LOQ)

Thesignd: noiseratiosof 3:1 and 10:1 were con-
sidered asLOD & LOQ and werefound to be (0.06,
0.2 ug/ml)and (0.3, 1.1 pg/ ml) for OFX and GFX,
respectively, (TABLE 1) and reved ed thehigh sensi-
tivity of the proposed method.

Precision
For evauationtheintraday precison, resultsof three

replicateandysesof threedifferent concentrationswere
caculated onasingleday. Theinterday precisonwas
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Figure2: Excitation and emission spectra of Ofloxacin (1-9
pg mlt) and blank solution
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Figure3: Spectraof equimolar solution of Gatifloxacinin (a)
0.1M HCI, (b) 0.1 M NaOH and (c) 0.1 M HCl against 0.1 M
NaOH asablank.
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TABLE 1: Analytical and validation datafor thedeter mina-
tion of OFX and GFX by the proposed methods.

Parameters M ethods
. difference
Spectrfluorimetry spectr ophotometry
Wavelength, 1 488 nm 291 nm
(nm)
Linearity range 02-2 1-9
(ng/ml)
Intercept 27.386 0.0144
SE of intercept 3.2 0.0009
Slope 447.19 0.0371
SE of Slope 2.6 0.0002
Regression
coefficient (%) 0.9999 0.9999
Residual SS 66.3 0.00001
Accuracy® mean + RSD
Drug substance 98.87 + 0.37 99.03 + 0.03
Dexaflox eye
drop 98.94 + 0.44 98.75+0.32
Standard
addition 98.65+ 0.1 99.61+0.22
Precision® +RSD

Intra— day +0.43 +0.18
Inter — day +0.51 +0.22
Limit of
detection 0.06 0.3
(LOD)
Limit of
quantification 0.2 11
(LOQ)

@ Mean of five different experiments
® Mean of nine different experiments

TABLE 2: Satistical comparison of resultsof analysisof the
cited drugsin drug substance powder.

ltem flusc,)Frniar?]ttretoric Official DIs]geer(:terncg:(_3 reported
method methods photometric  methods
method

ggganoe OFX GFX
Mean® 98.88 98.99 99.03 99.05
SD 0.37 0.33 0.03 0.03
SE 0.07 0.07 0.01 0.006
Variance 0.14 0.11 0.0009 0.0009
t- (2.262)° 1.01 167
F (6.26)° 1.27 1

@ Mean of five different experiments
® Theoretical values of t- and F at p= 0.05

calculated fromthefreshly prepared sampleswith the
same concentration analyzed on three days. The per-

centagerelative standard deviations (+ RSD %) indi-
cated the repeatability and reproducibility of the pro-
posed method (TABLE 1).

Method validation of dosageforms

Thevadidity of the proposed method was assessed
by assay of the pharmaceutical dosageformsand ap-
plying thestandard addition techniquewithinthelinear-
ity rangeof thecited method and theresultswere shown
in(TABLE 1) reveding that nointerferencefromthe
additives.

CONCLUSION

The proposed methods are valid, ssmple and se-
lectiveand could beusedin qudity control |aboratories
for the determination of the cited drugsin drug sub-
stance and pharmaceutical product whereeconomy and
savingtimeareessentid.
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