A validated RP-UPLC method for the determination of Gemifloxacin

Mesylate in bulk and its pharmaceutical preparation.

fluoroquinolone antibacterial agent. A simple, accurate and

analysis of Gemifloxacin Mesylate in its bulk and

preparation.

mm) at 30°C by isocratic mobile ph
acetonitrile: phosphate buffer (25;mM iof75:25 (v/v). The column
effluents were monitored at 276 oto diode array detector
(PDA) at flow rate 0.5 mL/mi was validated according to
ICH guidelines. Q
Results: The linearity on curve ranged from 0.5ug/mL to 10
sion coefficient (r?) was 0.9991. The %
ision ranged from 0.081% to 1.233%, while for intra-
.364 % to 1.018%. The method was found accurate with
from 93.71% to 100.29 % and % RSD ranged from
he limit of detection (LOD) and the limit of quantification

e 0.066 and 0.2 pg/mL.

n: The validated method proof its ability for the assay of

Mg/mL and square
RSD of inter-d

day ranged fro

ifloxacin mesylate in its bulk and dosage form in short time (less than
1 minute). To the best of our knowledge, this is the first RP-UPLC method

for the determination of Gemifloxacin mesylate.
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INTRODUCTION
Gemifloxacin Mesylate (Figure 1) is a synthetic broad-spectrum
antibacterial agent for oral administration. It is a member of the fourth

generation fluoroquinolone antibiotics. Its mechanism of action is the

for bacterial cell replication. It is characterized by its broad spegétru

activity against both Gram-positive and Gram-negative bacteria. used

naphthyridine-3-carboxylic acid, Methanesul id. Its molecular
formula is C18H20FN504°CH403S, moleculz
In literature, different analyti : ve been reported for its
determination; including spectro
High performance thin layer c
and LC-MS 1920,
Ultra-performanc chromatography (UPLC); introduced in
2004; proved to ore gefficient than high performance liquid
chromatograp C) in many aspects such as resolution, sensitivity
and consuming¥much smaller amount of solvents.
research is the rapid and sensitive determination and

Gemifloxacin Mesylate in its bulk and pharmaceutical

parati@n with lower solvents consumption using RP-UPLC- UV in
o its validation with respect to International Conference on
onization (ICH) guidelines. To the best to our knowledge, this is the

first RP-UPLC method for the determination of Gemifloxacin mesylate.



MATERIALS AND METHODS
Instrument and software

The UPLC system employed was Thermo Fisher UHPLC Dionex
Ultimate 3000 (Germering, Germany). The pump was 1SO-3100SD, while,
the autosampler was WPS 3000 SL, and the column thermostat was
3000 SD. The detector was Diode Array (DAD- 3000 RS) (Gefme

Germany). The software utilized for data acquisition was Chrom n 6.

scientific Barnstead Smart2Pure 3 UV, Hung
carried out using Acclaim™ RSLC 120 C1

Thermo Fischer.

e separation was
m (2.1 x 100 mm),

Chemicals and Reagents
Acetonitrile (HPLC

phosphoric acid (Higk Q

Germany. Gemiflo

gra mopbbasic potassium phosphate and

re purchased from Sigma-Aldrich,

Mesylate standard was obtained from sigma
pharmaceutical@ c any (Cairo, Egypt). Gemifloxacin Mesylate

pharmaceutic eparations (Quinabiotic®, Utopia) were purchased from

the Egy, @ K

thod
ase preparation
Mobile phase is composed of acetonitriie and 25 mM phosphate
buffer (pH 3.00) (75:25, v/v). The mobile phase was mixed then degassed

using ultrasonicator.



The phosphate buffer was prepared by mixing monobasic potassium
phosphate and phosphoric acid, and then the pH was measured by the

pH-meter and adjusted to 3.00.

Standard Solution preparation and calibration curve plotting

The standard stock solution was prepared by dissolving
Gemifloxacin Mesylate standard in 25 mL deionized water, so tha fina
concentration is 1000 pg/mL. After, serial dilutions (0.5 @ ) Were

accomplished to construct the calibration curve.

Sample Preparation

10 tablets of Quinabiotic® containin ifloxacin Mesylate
equivalent to 320mg Gemifloxacip, was atély weighed and crushed
into fine powder. A concentration 0 was prepared by taking

and equivalent amount of 25 emi
25 mL deionized water. The\8olutioll was sonicated for 15 min, then
filtered using 0.22um n ilter. After a dilution equivalent to 1

X en_iMected into the UPLC.
conditions

se was a mixture of Acetonitrile: phosphate buffer

in Mesylate and dissolved in

Mg/mL was prepa

Chromatograp

aflow rate 0.5 mL/min. The temperature of the column oven

e array detector was maintained at wavelengths 276 nm.



Method Validation
Validation was performed as stated in the ICH guidelines with
reference to the following parameters: Linearity, Limit of quantification and
detection, precision (inter and intra-day) and accuracy.?’
Linearity is the ability of a method to get the response dir,
proportional to sample concentration over a given range. The lin€ari
the analytical method was determined by preparing 7 serial tions
ranging from 0.5 - 10 pg/mL. Each concentration was injegte lilnesiinto
the UPLC. After obtaining different peak area g

k area
average peak area were plotted accordingly i ation curve. Using
linear regression analysis, the regressio C determined along

with the correlation coefficient. Lingarity ated using square of the

regression coefficient (r?).

For the limit of quantifiCation ), it is equivalent to the
concentration of the analyte in QN is equal 10. While for the limit of
detection (LOD), it is @ the concentration of the analyte in

which S/N is equal
Precision res whether the method is able to generate
reproducible réSults or¥hot. The precision of the method was evaluated

eatability) and inter-day precision (intermediate

day precision was determined by injecting 4 different
ncentrations into UPLC each was injected three times on the same day.
ge peak was obtained along with the standard deviation. The

pregision was evaluated with respect to %RSD. While inter-day precision
was obtained by injecting four concentrations into the UPLC, each

concentration was injected for 3 times on two consecutive days. The



average peak between day one and day two were analyzed to calculate

the standard deviation and accordingly, %RSD was evaluated.

Accuracy is the closeness of the results obtained from a method to

evaluating recovery studies on the pharmaceutical preparatio

different solutions were prepared; each containing 1

Each sample was injected three times on two ¢ e days. Accuracy

was evaluated by calculating percentage anddaccordingly, %RSD

is determined.
The robustness of the meth a sed by the ability of the

method to remain unaffected ittle rate changes in the following

parameters??: wavelength, % tonitrlle and pH of the buffer.

System Suitability Test
System suita w etermined by injecting a working solution

of 1 uyg/mL ge in mesylate under the optimum condition.

USSION

In gkder to achieve the optimum condition, the analytical conditions
temperature, mobile phase composition, wavelength and flow

r were optimized.
At the beginning, methanol was investigated as an organic solvent,
instead of acetonitrile. Better peak shape and less retention time were

achieved using acetonitrile.



Also, both the buffer strength and pH were studied. Although that
higher concentration of buffer showed less retention time and better peak
shape, but it led to increase in the pump pressure; accordingly 25 mM was
selected as the optimum buffer strength. For the pH, greater pH than pH

3.00 showed broader peak and lower pH did improve neither the g

shape nor the peak shape. As a consequence, pH 3.00 was chos

optimum buffer pH. This could be explained that at pH 3.00, it w elow

time without increasing the pump pressur

The optimum wavelength fog det ifloxacin Mesylate was
found to be at 276 nm using photo a tector (PDA) as shown in
the spectrum (Figure 2). The rat set at 0.5mL/min. the most
optimum temperature for analySis wasfound out to be at 30 °C the pH for
the phosphate buffer fv e mobile phase composition was
buffer, pH 3.00 (75:25 v/v). Under this
condition, Ge in Mesylate peak appeared at tR 0.5+0.03 min
(Figure 3). To\the best’to our knowledge, this is the first UPLC- PDA

method % analysis of Gemifloxacin Mesylate analysis reported in

Acetonitrile: 25 m

lite dingly, when compared to other HPLC-UV method
reported@in literature; it provided shorter analysis time and less
0 lon of solvents.

After, the analytical method developed was evaluated and validated

as per ICH guidelines.



Validation of the developed method
Linearity
The graphical representation calibration curve shows that the
linearity ranged from 0.5 to 10 pg/mL. Using linear regression analfs
the slope, the intercept and the regression coefficient were de Q

from the regression equation y = 396.69x-6.8416. The ret
coefficient [R?] was equal 0.9991. The slope was 396.69
was 6.8416.

The limit of detection (LOD) was 0.066 p
quantification (LOQ) was 0.2 pg/mL.

L, while limit of
Precision

For the inter-day precision %RSD
0.0807% to 1.2326%, while for i
0.1562 % to 1.0176%.

The results of both int nd iAtra-day precision is presented as

sfdet@rmined and ranged from

ion %RSD ranged from

shown in Table 1.
Accuracy

Accuracy @bt ethod was evaluated. % Recovery was found to be
ranging from 1% 100.29% while % RSD ranged from 1.054 to
inPable 2.

To¢evaluate the robustness of the method, minor changes were

r the parameters intentionally. Hence, the % RSD was calculated

ang, the results were as follow: Wavelength 276 + 3 nm with % RSD

1.73%, the % acetonitrile 75+ 1% with % RSD 2.35% and pH of the buffer
3.00 £ 0.5 with % RSD 2.90%.



System Suitability Test
System suitability test was performed to demonstrate the adequacy
of the analysis system. In order to accomplish that different parameters

were verified. The column efficiency which can be evaluated by the

number, the asymmetric factor to evaluate the peak symmetry
reproducibility of the system assessed by the % RSD of both peak

area and the retention time. The data are presented in Ta

Application on pharmaceutical preparation

To determine the ability of the methg applied for the
determination of Gemifloxacin Mes 5 pharmaceutical
preparations, Quinabiotic® 320 mg, was ased from the local market.
h

of 25 mg was dissolved in 25 eio water, followed by sonication

After, 10 tablets were weighed an ce an equivalent amount

and filtration. Then the filtrate ed with deionized water to have a
concentration equivaleg . As presented in Figure 4, the tR of
Gemifloxacin Mesylate 500 min and tablet excipients did not
sis. The % recovery was 99.496 with % RSD 1.431.

Accordingly, od praved its ability for the determination of gemifloxacin

mesyla @ aceutical preparations.

tisticahAnalysis

interfere with t

ensure the applicability of the newly suggested method, it was
C ared to a published reference method. In order to investigate if there
are any significant differences between the two methods and to find the
extent to which this difference can affect the applicability of the new

method rather than an already used one.



Comparing the obtained F- and t-values with the tabulated ones, it
is clear that the obtained values were lower than the theoretical tabulated
values, i.e the methods suggested do not exhibit significant differences in
comparison to those of the published methods which reflects the accurac
and precision of the suggested UPLC method. The results are sho
table 4.

CONCLUSION
The newly developed RP-UPLC method for short

Gemifloxacin Mesylate in its bulk and pharms

validated as per ICH for linearity, accuracy a ion. Linearity was
determined at an acceptable range from Q inally, the method

was accepted for the analytical evaluatio a rug in its pharmaceutical

preparations with respect to th results obtained and it
showed lowest retention timef”in on to other HPLC methods

reported in literature.

Conflict of Inter@st: conflict of interest was declared by the authors.
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Figure captions:
Figure 1: The chemical structure of Gemifloxacin Mesylate.
Figure 2: UV-spectrum of Gemifloxacin Mesylate.

Figure 3: Chromatograms of 1 pg/mL Gemifloxacin Mesylate under the
optimum condition named: acetonitrile: 25 mM Phosphate buffer, pH 8.0
(75:25; vlv), at a flow rate 0.5 mL/min and T 30°C. “
Figure 4: Chromatograms of 1 pg/mL Quinabiotic® under the opti

condition named: acetonitrile: 25mM Phosphate buffer, p 2

v/v), at a flow rate 0.5 mL/min and T 30°C. @

Tables captions:

Table 1: Inter-day and Intra-day precision n Mesylate.
Table 2: Accuracy of Gemifloxacin,Mes

Table 3: System Suitability Data of: su UPLC method.

Table 4: Statistical compari et the proposed method and

reference methods.
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Figure 3: Chromatograms of 1 p | acin Mesylate under the
optimum condition named: ace ile’ M Phosphate buffer, pH 3.00
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Figure 4: Chromatograms of 1 inabiotic® under the optimum

L
condition named: acetonitrile: 26mM Rhosphate buffer, pH 3.00 (75:25;
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List of Tables

Table 1: Inter-day and Intra-day precision of Gemifloxacin Mesylate

Concentration Inter-Day precision Intra-Day precision
(Mg/mL) Peak Area* % RSD Peak Area* %
1 76.458 1.233 75.791 0:
2 145.734 0.653 145.061

4 230.634 0.368 230.035
8 306.400 0.081 3 75

* Average of 3 repetitions.

&



Table 2: Accuracy of Gemifloxacin Mesylate

Theoretical Actual
concentration Concentration* %RSD % Recovery*  %RSD
(ng/mL) (ng/mL)
14 1.374 1.197 98.19 2.722
1.8 1.687 0.632 93.71 1.054
2.2 2.206 1.217 100.29 1

* Average of 3 repetitions

&



Table 3: System Suitability Data of the suggested UPLC method.

Parameters Gemifloxacin Mesylate
Number of Theoretical plates (N) 3300
Assymetric Factor(As) 1.05
Capacity Factor 5.25
% RSD (Retention Time)* 0.35
% RSD (Peak Area)* 0.634

* Average of 4 repetitions

&



Table 4: Statistical comparison between the proposed method and reference methods.

Proposed Method Reference Method
Pure solution
Mean + SD 100.06+ 0.76 99.38+ 0.51%
n 7 6
Student’s T Test (Tabulated) 1.91 (2.18)
F Test (Tabulated) 2.24 (4.95)
Probability <0.05
Quinabiotic®
Mean + SD 97.40+ 1.83
n 3
Student’s T Test (Tabulated) 0.81 (2.37
F Test (Tabulated)

Probability

&





