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Abstract: The electrochemical study of the Gemifloxacin has been conducted using cyclic voltammetry technique at 

gold electrode. Gemifloxacin is antibacterial compound. In present study the electrochemical parameters of 

Gemifloxacin were determined in (0.04M) Britton Robinson Buffer as a supporting electrolyte at different pH ranging 

from 2-6 pH. This buffer was selected according to the appropriate solubility of these pharmaceutical compounds. 

Voltammograms of Gemifloxacin have been recorded at six different scan rates of 20, 100, 200, 300, 400 and 500mV/s. 

Different electrochemical parameters such as peak potential (Ep), peak current (Ip), transfer coefficient (α), number of 

electron (nα), diffusion coefficient (D), and heterogeneous rate constant (K0) were determined. Moreover, diagnostics 

tests have also been applied to define the electrochemical behavior of Gemifloxacin showed quasi reversible redox 

process with two electron transfers at the electrode. 

   

Keyword: Gemifloxacin, cyclic voltammetry, gold electrode, antibacterial compound, electrochemical parameters, 

Britton Robinson buffer, supporting electrolyte, quasi reversible, adsorption. 

 

INTRODUCTION 
 

Gemifloxacin is biologically active compound is a yellow, 

crystalline powder and soluble in water with a molecular 

mass 389.381gm. The I.UP.A.C name of Gemifloxacin 

(GFX) is [(R, S)-7-[4Z)-3-(aminomethyl)-4-

(methoxyimino)-1-pyrolidinyl]-1-Cyclopropyl-6-fluoro-

1,4 dihydro-4-oxo-1,8-napthyridin-3-carboxalic acid 

mesylate (Al-Mohaimeed et al., 2012;Anapathy et al., 

2009; Ebraheem et al.,2011, Madhuri et al., 2010a; 

Madhuri et al., 2010b; Radi et al.,2013;Sahu et al.,  2012; 

Wahed http://www.hindawi.com/38701068/et al.,2014;)  

 
                       

Fig. 1: Structure of Gemifloxacin 
 

Gemifloxacin (GFX) is a kind of flouroquinolone which 

belongs to the class of antibacterial drugs (Anapathy et 

al., 2009; Madhuri et al., 2010a, Madhuri D et al., 2010b; 

Mohammad et al., 2010; Oh et al., 1996; Sultana et al., 

2011).With enhanced affinity towards bacterial isomerase 

IV (Madhuri et al., 2010a; Radi et al., 2013; Sultana et al., 

2011). After the approval of FDA (Food drug 

administration) of infections of the respiratory and 

genitourinary (Al-Mohaimeed et al., 2012; Blondeau and 

Tillotson, 2007).  GFX can also be used for (Radi et al., 

2013; Öncü 2007).Treatment of pneumonia and acute 

bacterial exacerbation of chronic bronchitis (Al-

Mohaimeed et al., 2012; Ebraheem et al., 2011; 

Mohammad et al., 2010; Sahu et al., 2012; Radi et al., 

2013). This compound has a wide-range of therapeutic 

effect against gram positive and gram negative bacteria 

(Ellie and Goldstein., 2000; Oh et al., 1996; Öncü.,  2007; 

Radi et al., 2013). It is in particularly active against 

penicillin microlide and quinolone resistant streptococcus 

pneumonia (Ellie and Goldstein, 2000; Sultana et al., 

2011). Moreover, GFX has also potent activity against the 

other major pathogens involved in respiratory tract 

infections including haemophilus, influenza, and 

moraxella and catarrhalus (Al-Mohaimeed et al., 2012; 

Wahed et al., http://www.hindawi.com/38701068/2014). 

However, it is also used for treatment of urinary tract 

infection and bronchitis (Kadi et al., 2013; Madhuri et al., 

2010b).Literature Review reveals that the pharmacological 

and other analytical aspects of Gemifloxacin (GFX) have 

been studied by various analytical methods. These include 

high performance chromatography (Kim et al., 2004; 

Narayan et al., 2014); liquid chromatography resolution 

microchip electrophoresis method (Cho et al., 2004;Kim 

et al., 2004). Tandem mass spectroscopy (LC-MS/ MS) 

(Kadi et al., 2013). Different spectrophotometric methods 

(Anapathy et al., 2009; Ebraheem et al., 2011; Gouda et 

al., 2014; Krishna et al., 2008; Madhuri et al 2010a; 

Madhuri et al 2010b; Naveed et al., 2015; Sahu et 

al., 2012; Wahed et al., 2014); and reversed phase 

chromatography (Mohammad et al., 2010; (Rote and *Corresponding author: e-mail: atya007chem@yahoo.com 
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Pingle, 2009. A fluorometric method (Atia et al., http: 

//www.hindawi.com/10591547/2013; Tekkeli and Önal, 

2011); was also reported for the determination of GFX in 

plasma, simultaneous determination of GFX and diuretics 

in bulk and in human serum by RP-HPLC (Sultana et al., 

2011). Recently, volatmmetric determination using screen 

print carbon, sensor/biosensor electrode (Al-Mohaimeed 

et al., 2012; Radi et al 2013); and multi wall carbon 

nanotubes modified glassy carbon electrode have also 

been used to explain the pharmaceutical, electrochemical 

and biological role of GFX (Jain and Rather, 2011). 
 

In the present study the quantitative and qualitative 

investigations of Gemifloxacin were carried out by cyclic 

voltammetry technique at gold electrode. In this technique 

current flow between the working electrode and a counter 

electrode is measured under the control of a potentiostate. 

The voltammogram is recoded on a recorder which 

determines the peak potentials (Ep) and peak current 

density (IP) (Bard and Faulkner, 2001; Bockris at el., 

2006). The result gives sufficient information about the 

thermodynamics of redox reaction, kinetics of 

heterogeneous electron-transfer reactions, adsorption or 

diffusion processes and coupled chemical reactions (Greef 

et al., 1985). Moreover, this technique can also be used 

for quality control and pharmacokinetics studies of 

biologically active compound. 
 

MATERIALS AND METHODS 
 

Reagents 

A Stock solution of Gemifloxacin (3x10-3 mole/dm3) was 

prepared in 0.04M Britton Robinson Buffer (B-R). This 

B-R buffer was prepared in laboratory which was used as 

supporting electrolyte. All other reagents were analytical 

grade and prepared in double distilled water during the 

experiment. 
 

Instrumentation 

This experiment was performed with CHI- 700c and three 

different electrodes system, a Gold test electrode was used 

as working electrode, a Hg/Hg2Cl2 electrode as reference 

electrode and platinum wire (Pt) as counter electrode. A 

pH- meter (Jenvay–3510) and conductivity meter 

(Romania) HANNA (HI-8633) were also used for 

monitoring the pH and conductivity of the electrolytic 

system throughout the experiment. 

 

General Procedure 

Before taking the voltammogram of the Gemifloxacin 

recorded the base line. Base line of supporting electrolyte 

was found to be straight at potential window (0 to –0.6 V) 

and after that the electrochemical cell was filled with 10 

ml solution of Gemifloxacin (3mM) and the electrodes 

(gold electrode, reference electrode and counter electrode) 

were placed in to the cell to record the voltammograms. 

The solution was purged with argon gas (99.99%) for 

20min to avoid oxygen interference. The voltammograms 

of the analyte were recorded at 30±1oC on computer. 

During the experiment surface of gold electrode was 

renewed time to time by polishing with alumina and 

washing with distilled water (Inc. Manual. CHI700c).  

 

Volt ammogram were recorded the six different scan rates 

(υ) (20, 100,200,300,400.500) mV/sec) while the 

potential range was adjusted from 0 to –0.6 V.  

 

RESULTS  

 
In this research work study the electrochemical behavior 

of Gemifloxacin showed quasi reversible redox process 

with two (2) electron transfer as well as some adsorption 

complications has been observed. Furthermore, different 

parameters such as peak potential (Ep), half peak potential 

(Ep1/2), peak current (Ip) transfer coefficient (α) was found 

within the range. Ratio of Ipa/Ipc approximately ≈ 1. 

However, values of diffusion coefficient (D) was 

observed with in limit 10-6cm2/S, and heterogeneous rate 

constant (K0) was found within range reported in 

literature. However drastic change was observed E0 vs. 

pH. Proposed reaction mechanism was also described 

which may occur with the transfer of two electron or two 

protons. 

 

DISCUSSION 

 

The CV profiles of Gemifloxacin showed two cathodic 

peaks and one revese andoic weak peak at potential range 

of 1.0 to - 0.8V in B-R buffer (fig. 1). The Values of 

electrochemical parameters inferred from the literture at 

different scan rates are given in (table 1). 

 

Proposed reaction mechanism 

As the cyclic voltammograms of Gemifloxacin exhibit the 

reduction process by showing two well defined cathodic 

peaks and one broad anodic peak which may occur with 

the transfer of two electrons and two protons. The most 

susceptible position for reduction process is –O−N group 

as represented in (scheme 1) above mentioned proposed 

reaction mechanism of Gemifloxacin. 
 

 

            

 

 

 

 

 

Scheme 1: Proposed reaction mechanism. 
 

Effect of scan rate 

The peak current (Ip) increased with increase of scan 

rates. Moreover, the plot of peak current (Ipc
1), and (Ipa

1) 

vs. square root of scan rate (υ1/2) showed linear 

relationship but not proportional to ʋ1/2 (fig. 2). Moreover, 

2e +2H+  

2e +2H
+
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the peak current Ipc
1, Ipc

2 and Ipa
1 verus square root of the 

potential scan rates (υ1/2) gives slope values less than 

theoretical value 0.5 for diffused species which is shown 

in (fig. 3). It indicates that the electrode surface has some 

adsorption complications (Ali and Sami, 2000; Hegde et 

al., 2008). 
 

Effect of pH 

The voltammogram of Gemifloxacin clearly showed two 

cathodic peaks and one anodic peak at pH 2.-3. However, 

at pH 4 and 5 the andodic peak was gradually suppressed 

and at pH 6 it was completely disappered (fig. 4). 

Moreover, an increase in the peak current (Ip) and was 

also observed with the increase in the pH. Therefore, it 

can be concluded that pH may affect solublity of 

compound and the electrochemical process particularly 

oxidation process (Tesfaw, 2010).  

 

The value of n was estimated by using formal potential 

(E0) was determined by the midpoint potential (Emid) 

between the Epa
1 and Epc

1 (Tesfaw, 2010). The E0 then 

plotted as a function of pH of the solution (fig. 5) (Malode 

and Nandibewoor, 2013).  

 

Fig. 1: Cyclic voltammograms of 3mM Gemifloxacin 

with different scan rates in the presence of 0.04M B-R 

buffer (pH=2.1) at gold electrode vs. SCE reference 

electrode at 30±1oC. 

 

Fig. 2: Plot of Ipc
1 vs. u1/2 of 3mM Gemifloxacin in the 

presence of 0.04 M R-B buffer (pH=2.1) at 30±1oC. 

 
Fig. 3: Plot of Ipc

2 vs. u1/2 of 3mM Gemifloxacin in the 

presence of 0.04 M R-B buffer (pH=2.1) at 30±1oC. 
 

Eo = -0.310 pH + 6.250 (R2=0.71)                         (1) 

E0 = E0
pH=0– (2.303mRT/2F) pH where m is number of 

protons = number of electron (Hassan et al., 2015; 

Malode and Nandibewoor, 2013. Thus, n=1.04 1 at first 

peak. 

 

Fig. 4: Cyclic voltammograms of 3mM Gemifloxacin 

with different scan rates in the presence of 0.04M B-R 

buffer (pH=6) at gold electrode vs. SCE reference 

electrode at 30±1oC. 

 

Fig. 5: Plot of E0 vs. pH of (3mM) Gemifloxacin in the 

presence of (0.04 M) B-R buffer with 100mV/s rate at 

30±1oC. 
 

The second cathodic peak showed no corresponding 

anodic peak and the number of electron (n=1.2~1) was 
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estimated by using the value of n (0.90) which was 

estimated by using slope (0.06) of Epc
2 versus log υ shown 

in (fig. 6) while value of  (0.6) calculated by using 

equation (2) which was used to estimate the number of 

electron transferred for second cathodic peak (Greef et al., 

1985). 

 α = 47.7/ Epc- - Ep/2                                              (2) 

 
Fig. 6: Plot of Epc vs. log of u of (3mM) Gemifloxacin in 

the presence of 0.04M B-R (pH=2.1) buffer at 30±1oC. 

 

Effect of concentraction 

A linear dependence of peak current (Ipc) on the 

concentraction (1×10-3-3×10-3M) of Gemifloxacin was 

observed in B-R buffer (fig. 7). This linear behaviour 

suggests the diffusion is the rate limiting process (Ali and 

Sami, 2000; Greef et al., 1985; Hassan et al., 2015).  

 

Fig. 7: Plot of 1pc vs. different concentration (1mM-3mM) 

of Gemifloxacin with 100mV/s rate in the presence of 

0.04 M B-R buffer (pH=2.1) at 30±1oC. 

 
 

Heterogenous rate constant 

The heterogeneous rate constant K0 was obtained using 

the methodology described by Nicholson (Ali and Hassan, 

2014; Brett and Brett, 1993, Hassan at el., 2015). Through 

a working curve between n (∆Ep
c-Ep

a) and Ψ the 

dimensionless kinetic parameter, Ψ were obtained by 

using a linearization of the Nicholson approach. Finally, 

the obtained Ψ value and other parameters which were 

previously described were used to calculate K0 which are 

represented in (table 2). 

 

Fig. 8: Repeated cyclic voltammograms of 3mM 

Gemifloxacin at gold electrode vs. SCE reference 

electrode with 100mV/s scan rate in the presence of 0.04 

M B-R buffer (3=pH) at 30±1oC. 
 

    K0 1/2     (3) 

 

The repeated cyclic voltammogram 

The repeated cyclic voltammograms of Gemifloxacin 

were recorded at (100mV/s) scan rate in the presence of 

supporting electolyte (fig. 8). The decrease in peak 

current (Ip) has been observed as a result of sucessive 

cycling. The descreased peak current (Ip) indicates a slow 

or weak adsorption of the analyte at gold test electrode 

which is as reported in literature (Ali and Hassan, 2014; 

Hassan at el 2015, Ali and Sami, 2000; Greef et al., 

1985). 
 

Diagonestic test for quasi reversibile 

The recorded voltammograms of Gemifloxacin 

demonstrating the redox process by showing one reverse 

anodic peak and two cathodic peaks (fig. 1). The second 

cathodic peak (Ipc
2) shows irreversibility while the first 

cathodic peak (Ipc
1) and its corresponding anodic peak 

(Ipa
1) indicates quasi reversibility. The estimated 

parameters for Gemifloxacin also show the quasi 

reversible process by follwing the diagonstic certeria 

(table 3) (Ali and Hassan, 2014; Brett and Brett, 1993, 

Hassan et al., 2015).  

1. Increase in Ipa with υ1/2  but not propotional to it. 

2. |Ipa/ Ipc| =1 provided ac= aa=0.5  

3. Shifting of Ep
c negatively with increasing scan rate 

4. ∆Ep is greater than 59/nmV and increases with υ 
 

CONCLUSION 
 

The investigation of electrochemical properties of GMX 

has been carried out by cyclic voltammetery technique to 

examine different parameters such as peak current(Ip), 

peak potential (Ep), Diffusion coefficient (D), transfer 

coefficient (α) which are used to reveal the nature of 

electrochemical process, number of electron transferred 

(n) and type of electrode reactions.  
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Table 1: The values of Epc
1
,Ipc

1
,  Ep1/2, (Epc

1 -Ep1/2) , Epc
2
,Ipc

2 Ep1/2, (Epc
2 -Ep1/2) ,and  Epa,Ipa, Ep1/2, (Epa -Ep1/2),(α) and (D)  

from the cyclic voltammograms of 3mM Gemifloxacin in the presence of 0.04M B-R buffer ( pH = 2.1)  with different 

scan rates  at 30±1oC. 
 

S. 

No. 

Scan rate 

(mV/s) 

pH = 2.1 

First Peak (Cathodic) 

Epc
1
, (mV) Ipc

1
, (µA) Ep1⁄2 (mV) Epc- Ep1⁄2 (mV) aα bD×106(cm2/s) 

1 20 546 ± 24 0.8±0.1 465±24 81± 15 0.6± 0.1 1.5±0.1 

2 100 515 ± 35 1.8±0.1 595±35 80±25 0.6±0.1 1.6±0.1 

3 200 503 ± 27 2.0±0.12 590±28 82±26 0.6±0.1 1.0±0.2 

4 300 433 ± 34 2.5±1.8 529±32 96±21 0.5±0.2 1.0±0.2 

5 400 409 ± 20 3.0±2.1 515±25 96±38 0.5±0.2 0.8±0.3 

6 500 405 ± 19 3.4±1.8 510±23 95±22 0.5±0.1 0.8±0.2 

S. 

No. 

Scan rate 

(mV/s) 

pH = 2.1 

Second Peak(Cathodic) 

Epc
2 (mV) Ipc

2 (µA) Ep1⁄2 (mV) Epc- Ep1⁄2 (mV) aα bD×106 (cm2/s) 

1 20 299±25 0.64±0.1 250±15 50± 15 0.9± 0.1 0.98±0.02 

2 100 321±20 1.5±0.1 258±10 62±15 0.7±0.1 0.84±0.11 

3 200 331±25 2.0±0.2 266±12 65±26 0.7±0.1 0.83±0.21 

4 300 344±18 2.3±0.1 265±17 79±21 0.6±0.3 0.67±0.21 

5 400 347±31 2.6±0.2 278±18 68±27 0.7±0.2 0.65±0.31 

6 500 362±19 2.98±0.3 286±19 75±27 0.6±0.1 0.694±0.25 

S. 

No. 

Scan rate 

(mV/s) 

pH = 2.1 

Third Peak (Anodic ) 

Epc
2 (mV) Ipc

2 (µA) Ep1⁄2 (mV) Epc- Ep1⁄2 (mV) aα bD×106 (cm2/s) 

1 20 634± 30 0.7±0.1 555±20 79± 15 0.6± 0.1 1.5±0.2 

2 100 650 ± 25 1.7±0.1 570±15 80±12 0.6±0.3 1.4±0.1 

3 200 679 ± 17 2.0±0.6 590±8 89±06 0.6±0.1 1.0±0.2 

4 300 703 ± 14 2.5±1.8 605±31 98±21 0.5±0.2 1.0±0.2 

5 400 708 ± 18 3.0±2.1 610±10 98±18 0.5±0.2 1.1±0.3 

6 500 711 ± 26 3.6±1.8 617±18 99±12 0.5±0.1 0.9±0.2 
a) α = 47.7/ Epc- - Ep/2 

b) Ip = - (2.6 × 105) n3/2C AD1/2ʋ1/2( Randles Sevick equation is used to calculate the “D 
 

Table 2: The values of n (Epa-Epc), Ψ and heterogeneous rate constant at 100mV/s scan rate. 
 

S. No. pH n(Epa-Epc) mV/s) Ψ First  Cathodic peak (K0) (cms-1) First  anodic peak (K0) (cms-1) 

1 2 135 0.5 9.5×10-3 9.2×10-3 

2 3 176 0.25 4.62×10-3 4.09×10-3 

3 4 155 0.4 5.96×10-3 7.9×10-3 

4 5 - - - - 

5 6 - - - - 

 
Table 3: The values of (α), (Ipa/Ipc) and ∆E from the cyclic voltammograms of 3mM Gemifloxacin in the presence of 

B-R buffer (pH = 3) with different scan rate at 30±1oC. 
 

S. No. Scan rate (mV/s) α Ipa/Ipc  (µA) ∆E (mV/s) 

1 20 0.60 0.98 115 

2 100 0.59 0.98 176 

3 200 0.56 1.04 205 

4 300 0.56 0.98 222 

5 400 0.56 0.94 235 

6 500 0.56 0.90 255 
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The drug Gemifloxacin, represented quasi reversible 

reaction behavior by following the maximum criteria of 

quasi reversible diagnostics test. It showed adsorption 

controlled process on surface of the test electrode and 

involvement of pH and concentration in the present 

electrochemical process.  
 

These parameters determined in this study by CV 

technique would be helpful for formulation or evaluation 

drug dosage with the consideration of physio-chemical 

parameters such as pH and concentration. This method is 

suitable for quality control laboratories as well as 

pharmacokinetic studies. Moreover, this technique is 

suitable alternative due to easy handling and less time 

consuming as compared to other techniques such as 

HPLC or chromatography. 

 

REFERENCES 
 

Allen A,  Bygate E, Oliver S, Johnson M, Ward C, 

CheonAe-Ji, Choo Y Su and Kim In C (2000). 

Pharmacokinetics and Tolerability of Gemifloxacin 

(SB-265805) after Administration of Single Oral Doses 

to Healthy Volunteers. Antimicrob Agents Chemother., 

44(6): 1604-1608.  

Ali SA and Sami MA (2000). Cyclic voltammetric study 

of Bendrofluazide at a carbon paste electrode. Pak. J. 

Pharm. Sci., 13(2): 21-37. 

Ali SA and Hassan A (2014).Cyclic Voltammetric Study 

of Losartan Potassium. Int. Res. J. Pure & Applied 

Chem., 4(1): 128-136. 

Al-Mohaimeed AM, Al-Tamimi SA, Alarfaj NA and Aly 

FA (2012). New Coated Wire Sensors for 

Potentiometric Determination of Gemifloxacin in Pure 

Form, Pharmaceutical Formulations and Biological 

Fluids. Int. J. Electrochem. Sci., 7: 12518-12530. 

Anapathy SG, Raju GVH, Sankar DG and Naidu PY 

(2009). Spectrophotometric Determination of 

Gemifloxacin in Bulk and Pharmaceutical Formulation. 

Asian J. Chem., 21(8): 6508-6512.  

Atia NN, Mahmoud AM, El-Shabouri SR and El-Koussi 

WM (2013). Two Validated Spectrofluorometric 

Methods for Determination of Gemifloxacin Mesylate 

in Tablets and Human Plasma. Int. J. of Ana. Chem., 

2013: 1-11. 

Bard AJ and Faulkner LR (2001). Electrochemical 

Methods Fundamentals and Applications, John Wiley 

& Sons, New York, NY. 

Bergamini MF,  Santos DP and Zanoni MVB (2013). 

Electrochemical behavior and voltammetric 

determination of pyrazinamide using a poly-histidine 

modified electrode. J. Electroanalytical. Chem., 690: 

47-52.  

Blondeau JM and Tillotson G (2007). Gemifloxacin for 

the management of community-acquired respiratory 

tract infections. Antibiotiques, 9(3): 173-180. 

Bockris JOM, Reddy AKN and Aldeco MG (2006). 

Modern Electrochemistry: An Introduction to an 

Interdisciplinary Area. 2: Springer, US. 

Cho SI, Shim J, Kim MS, Kim YK and Chung DS (2004). 

On-line sample cleanup and chiral separation of 

Gemifloxacin in a urinary solution using chiral crown 

ether as a chiral selector in microchip 

electrophoresis. J. Chromatogr. A, 055(1-2): 241-245. 

Brett CMA and Brett AMO (1993). Electrochemistry: 

Principles Methods and Applications, Oxford 

University Press. 

Ebraheem SAM, Elbashir AA and Aboul-Enein HY 

(2011). Spectrophotometric methods for the 

determination of Gemifloxacin in pharmaceutical 

formulations. Acta. Pharmaceutica. Sinica. B., 1: 4 

248-253. 

Ellie JC and Goldstein (2000). Review of the in vitro 

activity of Gemifloxacin against gram positive and 

gram negative anaerobic pathogens. J. Antimicrob. 

Chemother., 45: 55-65. 

Goldstein EJC, Citron DM, Warren Yu, Tyrrell K and 

Merriam CV (1999). In Vitro Activity of Gemifloxacin 

(SB 265805) against Anaerobes. Antimicrob Agents 

Chemother., 43(9): 2231-2235. 

Gouda AA, Amin AS, El-Sheikh R and Yousef AG 

(2014). Spectrophotometric Determination of 

Gemifloxacin Mesylate, Moxifloxacin Hydrochloride, 

and Enrofloxacin in Pharmaceutical Formulations 

Using Acid Dyes. J. Ana. Methods in Chem., 

2014: 1-16.  

Greef RP, Pletcher LM and Robinson J (1985). 

Instrumental Method in Electrochemistry, Eillis 

Harwood, Chicherster. 

Hassan A, and Ali SA and Muhammad M (2015). Cyclic 

Voltammetric Study of Clarithromycin Using Gold 

Electrode. Int. Res. J. Pure & Applied Chem., 8(4): 

221-228. 

Hegde RN, Swamy BEK, Sherigara BS and Nandibewoor 

ST (2008). Electro-oxidation of Atenolol at a Glassy 

Carbon Electrod. Int. J. Electrochem. Sci., 3: 302-314. 

Inc. Manual. CHI700c., “EC MFC Application CHI 

Instrument”. 

Jain R and Rather JA (2011). Voltammetric determination 

of antibacterial drug gemifloxacin in solubilized 

systems at multi-walled carbon nanotubes modified 

glassy carbon electrode. Colloids and Surfaces B: 

Biointerfaces, 83: 340-346. 

Kadi AA, Angawi R, Attwa MW, Darwish 

HW and Abdelhameed AS (2013). High Throughput 

Quantitative Bioanalytical LC/MS/MS Determination 

of Gemifloxacin in Human Urine. J. of Chem., 2013: 1-

9. 

Krishna MV and Sankar DG (2008). Spectrophotometric 

Determination of Gemifloxacin Mesylate in 

Pharmaceutical Formulations through Ion-Pair 

Complex Formation. E-Journal of Chemistry, 5(3): 

515-520. 



S Azhar Ali et al 

Pak. J. Pharm. Sci., Vol.31, No.2, March 2018, pp.473-479 479 

Kim E, Koo YM and Chung DS (2004). Chiral counter-

current chromatography of Gemifloxacin guided by 

capillary electrophoresis using (+)-(18-crown-6)-

tetracarboxylic acid as a chiral selector. Journal of 

Chromatography A., 1045(1-2): 119-124. 

Madhuri D, Chandrasekhar KB, Devanna N and 

Somasekhar G (2010a). Direct and derivative 

spectrophotometric determination of 

Gemifloxacinmesylate in pure form and 

pharmaceutical preparations using π acceptors. Int. J. 

of Pharma Sci. and Res., 1(4): 222-231. 

Madhuri D, Chandrasekhar KB, Devanna N and 

Somasekhar G (2010b). Direct and derivative 

spectrophotometric estimation of Gemifloxacin by 

chelation with palladium II) ion. Rasayan J. Chem., 

3(1): 159-165. 

Malode SJ and Nandibewoor ST (2013). Electro-

oxidation of nimesulide at gold electrode and its 

determination in pharmaceutical dosage form and 

human biological fluid. Asian J. Pharm Clin. Res., 

6(3): 71-76,  

Mohammad Y, Kumar BP, Hussain A and Harish (2010). 

Development and Validation of RP-HPLC Method for 

the Estimation of Gemifloxacin Mesylate in Bulk and 

Pharmaceutical Dosage Forms. E-Journal of 

Chemistry, 7(4): 1621-1627. 

Narayan UL, Garnaik B, Patro SK and Sahu S (2014). 

HPTLC Methods for Determination of Gemifloxacin 

Mesylate in Rabbit Plasma. British J. of Pharma. Res., 

4(14): 1707-1714. 

Naveed S and Basheer S (2015). Simple UV 

Spectrophotometric Method for the Analysis of 

Gemifloxacin. American J. of Bio. Chem., 3(5): 63-66. 

Oh JI, Paek MJ, Ahn MY, Kim CY, Hong CY, Kim IC and 

Kwak JH (1996). In vitro and in vivo evaluations of 

(LB20304) a new fluoronaphthyridone. Antimicrob. 

Agents Chemother., 40: 1564.  

ÖncüS (2007). Treatment of community-acquired 

pneumonia, with special emphasis on Gemifloxacin. 

Ther. Clin. Risk Manag., 3(3): 441-448. 

Radi AE, Khafagy A, El-shobaky A and El-mezayen H 

(2013). Anodic Voltammetric determination of 

Gemifloxacin using screen-printed carbon electrode. 

Journal of Pharmaceutical Analysis, 3(2): 132-136. 

Ramji JV, Austin NE, Boyle GW, Chalker MH, Duncan 

G, Fairless AJ, Hollis FJ, McDonnell DF, Musick TJ 

and Shardlow PC (2001). The disposition of 

Gemifloxacin, a new fluoroquinolone antibiotic, in rats 

and dogs. Drug Metalb. Dispos., 29: 435-442. 

Rote AR and Pingle SP (2009). Reverse phase-HPLC and 

HPTLC methods for determination of 

Gemifloxacinmesylate in human plasma. J. 

Chromatogr. B., 877(29): 3719-3723. 

Sahu S, Patro SK, Narayan Un La and Garnaik B (2012). 

Ion-pair spectrophotometric estimation of 

Gemifloxacin. Pharm., 3(1): 26-30.  

Sultana N, Arayne MS, Shamim S, Akhtar M and Gul S 

(2011). Validated method for the determination of 

Gemifloxacin in bulk, pharmaceutical formulations and 

human serum by RP-HPLC in vitro applications. J. 

Braz. Chem. Soc., 22(5):1590-1593. 

Tesfaw B (2010). Study of CE mechanism by cyclic 

voltammetry Cd(II)+ Aspartic acid system, Addis 

Ababa University School of Graduate Studies 

Department of Chemistry, Thesis. 

Tekkeli SEK and Onal A (2011). Spectrofluorimetric 

methods for the determination of Gemifloxacin in 

tablets and spiked plasma samples. J. Fluoresc., 21(3): 

1001-1007. 

Wahed MGA, El-Sheikh R, Gouda AA and Taleb SA 

(2014). Kinetic Spectrophotometric Determination of 

Gemifloxacin Mesylate and Moxifloxacin 

Hydrochloride in Pharmaceutical Preparations Using 4-

Chloro-7-nitrobenzo-2-oxa-1,3-diazole. Journal of 

Spectroscopy, 2014: 1-12. 

 


