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Abstract—Lomefloxacin hydrochloride is a fluorinated 4-quinolone or fluoroquinolone antibiotic. In this study, a rapid, specific, accurate and
precise atomic absorption spectrometric method has been developed and validated for the determination of lomefloxacin hydrochloride in bulk
powder and in pharmaceutical preparation depending on its ability to form stable ion pair complex with ammonium reineckate. This formed
complex is insoluble in aqueous solution and can easily be separated by filtration. The precipitate could be dissolved in acetone. Then the
amount of chromium in the formed complex of lomefloxacin-reineckate ion pair can be measured directly by atomic absorption spectrometer at
357.9 nm. These amounts are corresponding directly to the concentrations of the reacted lomefloxacin hydrochloride. The linear regression
analysis data for the calibration curve shows a good relationship in the range of 15 – 100 μg/ml. The developed method was validated
according to the International Conference on Harmonization (ICH) guidelines demonstrating good accuracy and precision. The results were
statistically compared with those obtained by the reported method, and no significant difference was found.
Keywords— Lomefloxacin hydrochloride; fluoroquinolone; atomic absorption spectrometry; ammonium reineckate and chromium.

I.

precipitating reagent. The aim of this work is to develop and
validate simple, accurate and precise atomic absorption
spectrometric method for determination of lomefloxacin
hydrochloride in bulk powder and in pharmaceutical
preparation depending on its ability to form stable ion pair
complex with ammonium reineckate. The main goals of
analytical atomic spectrometry are to attain the broadest
dynamic range, suppress the matrix effect, eliminate spectral
interferences, minimize the time and cost required for sample
preparation.

INTRODUCTION

L

omefloxacin hydrochloride is a fluoroquinolone
antibacterial which chemically known as (RS)-1ethyl-6,8-difluoro-1,4-dihydro-7-(3methylpiperazin-1-yl)-4-oxoquinoline-3-carboxylic
acid
hydrochloride, figure 1. Lomefloxacin hydrochloride is a
white powder which is soluble in water and methanol with
387.81
molecular
weigth.1
Lomefloxacin
exhibits
antimicrobial effects on DNA gyrase (bacterial topoisomerase
II) and bacterial topoisomerase IV. Inhibition of DNA gyrase
results in relaxation of supercoiled DNA, promoting DNA
strand breakage. Inhibition of topoisomerase IV impacts
chromosomal stabilization during cell division, thus
interfering with the separation of newly replicated DNA. It has
wider spectrum of activity than nalidixic acid and more
favorable pharmacokinetics, allowing its use in systemic
infections. It has been used in the treatment of infections
including bone and joint infections, gastro-enteritis (including
travelers' diarrhea and campylobacter enteritis, cholera,
salmonella enteritis, and shigellosis), gonorrhea, infections in
immuno compromised patients (neutropenia), Q fever, lower
respiratory-tract infections , typhoid and paratyphoid fever. 2
It's non official drug, but literature survey reveals that many
HPLC methods were reported for determination of
lomefloxacin hydrochloride in pharmaceutical preparations
and biological fluids.3-11 Also atomic absorption11,
spectrophotometric12-19,
spectrofluorimetric20-24
and
25-30
electrochemical
methods were reported for determination
of lomefloxacin hydrochloride alone or in presence of other
fluoroquinolone antibiotics. Reviewing the literature on the
determination of lomefloxacin hydrochloride revealed the lack
of any atomic absorption spectrometric determination of
lomefloxacin hydrochloride using ammonium reineckate as

Fig. 1. Structural formula of lomefloxacin hydrochloride.

II.

EXPERIMENTAL

2.1. Instruments:
 GBC Elemental atomic absorption flame spectrometer,
model: GBC 932 AA (Australia), equipped with airacetylene burner, spray chamber, adjustable nebulizer and
computed with GBC AAS software. Chromium was
measured at wavelength 357.9 nm, slit width 0.2 nm,
relative noise 1 nm, lamp current 10 mA, integration time
4 seconds.
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 Elementar-Vario El (Germany) was used for elemental
analysis of the ion pair.
 FT-IR, Nicolet IR 200 (Thermo electron corporation,
USA).
 Analytical balance (Precisa, Switzerland).

aqueous solution of ion pairing agent (ammonium reineckate)
drop wise to 50 ml of 10-2 M lomefloxacin hydrochloride
solution. The mixture was left for 15 minutes at room
temperature to assure complete coagulation of the resulting
precipitate which was then filtered off on Whatman filter
paper and washed several times with distilled water. The
compound was left to dry for 12 hours at 60 oC, washed with
petroleum ether to remove any residual moisture, and then
ground to fine powder. Small sample portions were sent for
elemental analysis and IR spectroscopy.
(ii) Molar ratio method: The general procedure for the method
was repeated using 1 ml of lomefloxacin hydrochloride
standard solution (2.6 x 10-2 M) and different volumes (0.5 – 6
ml) of ammonium reineckate standard solution (2.6 x 10-2 M).
2.4.4. Application to pharmaceutical formulation:
Ten Lomex® tablets (442 mg/tablet) were weighted
and finely powdered. Appropriate weight of powder
equivalent to 1 g of lomefloxacin hydrochloride was
accurately weighted, transferred to 100-ml volumetric flask
and the volume was made up to 75 ml with 0.1 N hydrochloric
acid. The solution was shaken vigorously for 15 min then
sonicated for 30 min and then filtered. The volume was
completed to 100 ml with the same solvent to obtain a
concentration of 10 mg/ml. Repeat the general procedure
using aliquots covering the working concentration range.
Lomefloxacin hydrochloride content of the tablets was
determined from the corresponding regression equation.

2.2. Materials and Reagent:
All reagents used were of analytical grade, solvents were
of HPLC grade and water used throughout the procedure was
freshly distilled.
 Pure lomefloxacin hydrochloride (99.65 %) was kindly
provided by Sigma Pharmaceutical Industries - Quesna
City – Egypt.
 Lomex® tablet: labeled to contain 442 mg lomefloxacin
hydrochloride per tablet equivalent to 400 mg
lomefloxacin, manufactured by Sigma Pharmaceutical
Industries - Quesna City – Egypt; (batch number 40357),
purchased from local market.
 Ammonium reineckate (Sigma-Aldrich, Germany),
prepared as 10-2 and 2.6 x 10-2 M aqueous solutions.
 Hydrochloric (El-Nasr Company, Egypt), prepared as 0.1N
aqueous solutions.
 Acetone and petroleum ether, (Sigma-Aldrich, Germany).
2.3. Standard Solutions:
A standard solution of lomefloxacin hydrochloride 10
mg/ml (2.6 x 10-2 M) was prepared by dissolving 1 g of the
drug powder in 75 ml of 0.1 N hydrochloric acid and the
volume was completed to 100 ml with the same solvent.

III.

RESULTS AND DISCUSSION:

In the present study, a simple atomic absorption
spectrometric method was suggested for selective quantitative
determination of lomefloxacin hydrochloride depending on its
reaction with ammonium reineckate.
Ammonium reineckate salt NH4[Cr(NH3)2(SCN)4] is
ammonium tetrathiocyanodiammonochromate having a high
affinity towards the formation of water insoluble ion pair
complex with lomefloxacin hydrochloride. This formed
complex is insoluble in aqueous solution and can easily be
separated by filtration. The precipitate could be dissolved in
acetone. Then the amount of chromium in the formed complex
of lomefloxacin-reineckate ion pair can be measured directly
by atomic absorption spectrometer at 357.9 nm. These
amounts are corresponding directly to the concentrations of
the reacted lomefloxacin hydrochloride.

2.4. Procedures:
2.4.1. General procedure:
Aliquots of standard lomefloxacin hydrochloride solution
(10 mg/ml) equivalent to (1.5–10 mg) were transferred into a
series of 10-ml volumetric flasks and 4 ml of 10-2 M
ammonium reineckate solution was added. The mixture was
left to stand for 15 minutes at room temperature to assure
complete coagulation of the resulting precipitate which was
then filtered off on Whatman filter paper and washed several
times with water. The precipitate was separated and dissolved
in least amount of acetone, and completed to the mark in a
100-ml volumetric flasks with water. The solutions were then
aspirated directly in the atomic absorption spectrometer and
measured the chromium ion concentration at wavelength
357.9 nm.
2.4.2. Optimization of experimental conditions:
(i) Effect of volume of ammonium reineckate solution: The
general procedure for the method was repeated using fixed
amount of lomefloxacin hydrochloride (10 mg) and different
volumes (1 – 8 ml) of 10-2 M ammonium reineckate solution.
(ii) Effect of time required for complete precipitation: The
general procedure for the method was repeated using fixed
amount of lomefloxacin hydrochloride (10 mg) and the
solution allowed to stand for different time intervals ranging
from 0 – 30 minutes.
2.4.3. Determination of stoichiometry of the reaction by:
(i) Elemental analysis and IR spectroscopy: Ion-associates
synthesis protocol included addition of 50 ml of 10 -2 M

3.1. Optimization of Experimental Conditions:
The optimization of the method was carefully studied to
achieve complete reaction formation, highest sensitivity and
maximum absorbance.
(i) Effect of volume of ammonium reineckate solution:
Different volumes of ammonium reineckate solution (10-2 M)
were used and the results as shown in figure 2 prove that; 4 ml
of 10-2 M of ammonium reineckate solution is the optimum for
complete precipitation.
(ii) Effect of time required for complete precipitation:
Different time intervals were tried to choose the optimum
reaction time and the results as shown in figure 3 prove that;
the time required for complete precipitation was found to be 5
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minutes. The mixture was left for 15 minutes at room
temperature to assure complete coagulation and aggregation of
the resulting precipitate to facilitate its filteration and prevent
any loss during filteration process.

was confirmed by the results of elemental analysis of the
formed ion pair complex (C, 38.29; H, 4.03; N, 18.54; S,
18.92). Also the IR spectrum of lomefloxacin hydrochloride,
figure 5, showes a characteristic band corresponding to the
stretching vibrations of C=O group, while the IR spectrum of
ammonium reineckate, figure 6, has a characteristic band at
2118 cm-1 due to ν(CN) ―in the Cr-NCS link‖ stretching
vibration, a band at 703 cm-1 due to νsym (C-S) and at 495 cm1
due to δ(NCS) deformation vibration.31 The IR spectrum of
the formed ion associate, figure 7, shows a weak band
corresponding to νCH (aliphatic) at 2997 cm-1. The band
corresponding to the stretching vibrations of C=O shifted to a
lower frequency by ~ 35 cm-1. In addition, the peak due to
νNCS is shifted to a lower frequency by 46 cm-1. Peaks due to
νsym (C-S) and δ (NCS) appear at 695 and 489 cm-1
respectively. The above IR interpretation indicates that an ion
associate has been formed between lomefloxacin
hydrochloride and ammonium reineckate. Hence, each 15
μg/ml of lomefloxacin hydrochloride is equivalent to 2.01
μg/ml of chromium. The following equation describes the
reaction mechanism and the expected structure of the ion pair
as shown in figure 8.

Fig. 2. Effect of volume of ammonium reinckate (10-2 M) on the absorbance
of its reaction product with lomefloxacin hydrochloride (100 µg/ml).

Fig. 3. Effect of time required for complete reaction of lomefloxacin
(100µg/ml) and ammonium reinckate (10-2 M).

3.2. Stoichiometry of the Reaction:
Molar ratio method was applied for the determination of
the stoichiometry of the reaction which was found to be a 1:1
ratio of lomefloxacin hydrochloride and ammonium reineckate
salt as shown in figure 4. The results of molar ratio method

Fig. 4. Stoichiometry of the reaction of lomefloxacin hydrochloride (2.6 x 10 -2
M) with ammonium reinckate (2.6 x 10-2 M) by molar ratio method.

Fig. 5. IR spectrum of lomefloxacin hydrochloride.
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Fig. 6. IR spectrum of ammonium reineckate.

Fig. 7. IR spectrum of lomefloxacin-reineckate ion pair complex.

Fig. 8. Proposed reaction pathway of lomefloxacin hydrochloride and ammonium reineckate.

3.3. Methods Validation:
Validations of the proposed method was assessed as per
the ICH guidelines.32
 Linearity and range:
Under the described experimental conditions, the
calibration graph for the method was constructed by plotting
the measured absorbance at 357.9 nm versus the final drug
concentrations in μg/ml. The regression plot was found to be

linear over the range of (15-100 µg/ml) equivalent to (2.0113.41 ppm) chromium. The regression data were presented in
table 1. The value of coefficient of determination indicated the
good linearity of the calibration graph.
 Limits of detection and quantitation:
The limits of detection (LOD) and the limits of
quantitation (LOQ) were calculated according to ICH
guidelines from the following equations:
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LOD = 3.3 σ / S
LOQ = 10 σ / S
Where σ is the residual standard deviation of the regression
line and S is the slope of the calibration curve. LOD and LOQ
values were mentioned in table 1 and indicate good sensitivity
of the method.
 Accuracy and precision:
Accuracy of the described method, calculated as the mean
percent recovery (%R), was assessed by applying the
described procedure for triplicate determination of three
concentration levels covering the linearity range of the drug
(30, 60 and 90 μg/ml). The results in table 1 indicated the
accuracy of the proposed methods. Precision of the method,
calculated as the percent relative standard deviation (%RSD),
was assessed by triplicate determination of three concentration
levels covering the linearity range of the drug (30, 60 and 90
μg/ml) within one day for repeatability and on three
successive days for intermediate precision. The small values
of %RSD indicated high precision of the methods as shown in
table 1.
 Specificity:
Standard addition technique was applied to check the
specificity of the described method. It was done by using
aliquots of standard lomefloxacin hydrochloride solution (10
mg/ml) containing (2, 3, 4 and 5 mg) with aliquot of already
analyzed Lomex® tablets solution (10 mg/ml) containing (3
mg), then the percent recovery (%R) of pure added
concentrations were calculated. The data listed in table 2
proved that the proposed methods could selectively analyze
the drug without any interference from any excipients.

3.4. Pharmaceutical applications:
The proposed method was applied to the determination of
lomefloxacin hydrochloride in Lomex® tablet. Satisfactory
results were obtained in good agreement with the label claim,
indicating no interference from excipients and additives which
was confirmed by the results of standard addition technique.
The obtained results were statistically compared to those
obtained by the reported method. [17] No significant
differences were found by applying student’s t-test and F-test
at 95 % confidence level33, indicating good accuracy and
precision of the proposed method for the analysis of the
studied drug in its pharmaceutical dosage form, as shown in
table 3.
TABLE 3. Determination of lomefloxacin hydrochloridein Lomex® tablet by
the proposed atomic absorption spectrometric and reported methods:
Reported method*
Proposed
Parameters
17
method
Number of measurements
5
5
Mean % recovery of
99.31
100.48
lomefloxacin
% RSD
0.916
1.314
Variance
0.827
1.743
Student’s t-test**
1.636 (2.306)
——
F-value**
2.107 (6.388)
——
* Reported method is using first derivative spectrophotometric method with
zero crossing point at 295.2 nm.
** The values in parenthesis are tabulated values of ―t ‖ and ―F ‖ at (P = 0.05)

IV.

CONCLUSION

In this work accurate and precise atomic absorption
spectrometric method for determination of lomefloxacin
hydrochloride in bulk powder and in pharmaceutical
preparation depending on its ability to form stable ion pair
complex with ammonium reineckate. The method was
validated according to the ICH guidelines and can be used for
the routine analysis and for checking quality of
pharmaceutical
preparations
containing
lomefloxacin
hydrochloride.

TABLE 1. Regression and validation data for the determination of
lomefloxacin hydrochloride by the proposed atomic absorption
spectrometric procedure:
Parameters
Proposed method
Wavelength (nm)
357.9
Linearity range (μg/ml)
15 ─ 100 (2.01-13.41 ppm chromium)
LOD (μg/ml)
1.893
LOQ (μg/ml)
5.735
y a = b x b+ a
Regression Equation
- Slope (b)
0.0025
- Intercept (a)
0.0014
2
Coefficient of determination (r )
0.9997
Accuracy (% R)c
100.62
Precisiond (% RSD)
- Repeatability
0.685
- Intermediate precision
1.027
a
The absorbance at 357.9 nm.
b
Concentration of lomefloxacin hydrochloride in g/ml.
c
Average of nine determinations (three concentrations repeated three times).
d
%RSD of nine determinations (three concentrations repeated three times).
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