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ABSTRACT 

A new simple spectrophotometric method based on the formation of an 

ion –pair using bromothymol blue as ion –pair complexion reagent was 

developed for the determination of ciprofloxacin in pure form and  tablets . 

Theion-pair formed was highly colored and easily extracted with chloroform at 

(pH3.0) and determined spectrophotometrically at 421 nm .The proposed 

method was successfully applied to determine (CPF) in its tablet formulation 

and the results are good , No interferences from an effective addition were 

noticed . 

Introduction:  

                         Fluoroquinolone antibiotics such as ciprofloxacin (CPF)  ] 1-

Cyclopropyl- 6- Fluoro-1, 4- Dihydro - 4 – Oxo -7 (1-Piperazinyl ) -3 - 

Quinoline Carboxylic Acid[ is synthetic ,orally active , broad-spectrum agent 

effective against resistant mutants of  bacteria
1-2
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Structure of Ciprof loxacin  

Structure of Ciprofloxacin2
  

It is also reported that there is a direct correlation of flu oroqinolone 

bonding inhibition of fluorquinolone one bonding with inhibition of DNA-
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gyrase enzyme activity and induction of DNA breakage. Because of this special 

mechanism of action ,   fluoroquinolones are considered to be the most effective 

gram –positive – gram- negative pathogens to combat infections caused by 

micro organisms that are resistant to other microbials, such as tetracycline .The 

drug is official in British pharmacopoeia
3
 and united states pharmacopoeia

4
 

which describe a high performance liquid chromatographic (HPLC) method for 

its assay. 

Several methods have been reviewed in the literature for the analysis of 

ciprofloxacin the USP
5
 recommends a liquid chromatographic method for 

determination of ciprofloxacin and anon-aqueous titrimetricmethod. 

Spectrophotometric methods reported for the determination of 

ciprofloxacin included ion-pair complex formation with cobalt (II) 

Tetrathiocyanate
6
 , as well as complex with Bismuth (III) Tetraiodide

7
 other 

method include titrimetry using cerium (IV) sulphate
8
. 

     UV-spectrophotometry has   also been used for the assay of CPF in single 

dosage forms
9
 and in two component mixture

10-11 
, charge-transfer 

complexation
12-13

 and ion-pair complexation
14-15

 reactions are found in the 

literature for the assay of CPF in formulations . 

The aim of the present work is to develop a new spectrophotometric 

method for determination of ciprofloxacin in pharmaceutical preparations .For 

this purpose we studied the formation of ion-pair between the ciprofloxacin and 

Bromothymol Blue (BTB), and the possibility for its extraction and 

determination in this way . 

Experimental:  
 Apparatus 

Acintra 5 spectrophotometer with 1 cm quartz cells was used for 

absorbance measurements. 

pH-meter DW-9421 from Philips instrument, a Sartorius          BL 210S balance, 

and a Pentium 4 computer (DELL)was used for data processing . 

Materials and Reagents 
 Stock solution of (CPF) 

A pure powder of ciprofloxacin was kindly provided by (SDI). Stock solution 

of ciprofloxacin was prepared (20 µg/mL) by dissolving (0.01 gm) pure drug in 

(100 ml)distilled water . 

 Reagent Solution  

A stock solution of BTB dye (Merck)(0.05%) was prepared by dissolving 

(0.05 mg) of BTB in (5ml) methanol and then diluted to (100 ml) with distilled 

water . 

Working solutions were freshly prepared by subsequent dilutions with distilled 

water . 
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 Buffer solution 

Phthalate buffer (pH3.0) was prepared by dissolving amount of potassium 

hydrogen phthalate in distilled water . 

Preparation of calibration curve: 
Standard solutions of (CPF) having final concentration in the range (0.5 - 

30) ppm were transfered (1ml of each )in to separatory funnels ,(1ml)of BTB 

solution (0.04%) and (0.5ml) of phthalate buffer solution (pH3) were added to 

each .The reaction mixture was extracted by shaking for (2min)with (5ml) of 

chloroform .The absorbance of the organic layer was measured at (421nm) 

against blank reagent and the measured values were  plotted against CPF conc . 

(Figure 2). 

Procedure for Tablets: 
The content of (10) tablets were  mixed well and a certain amount of fine 

powder was accurately weighted to give an equivalent to 500 mg was dissolve in 

10 ml of distilled water and diluted to 100 ml in a volumetric flask with distilled 

water .The solution was filtered by using whatman filter paper No .41.working 

solutions were freshly prepared by subsequent dilutions with distilled water . 

Results and Discussion 

 Effect of pH 

The influence of pH on the ion-pair formation of (CPF) with BTB has been 

studied using phthalate buffer .The results showed in the range (2-5) that the 

most efficient extraction of the ion pair with chloroform was obtained at a pH of 

(3.0) The results are shown in (Figure 3). 

Effect of order of addition of reactants 

The sequence of order of addition of the reactants had shown that order 

should be ciprofloxacin ,phthalate buffer and BTB (Table1). 

Order of addition of reactants  A 

D B R 0.7864 

D R B 0.5889 

B R D 0.6693 

Table 1.  Effect of Order of addition of reactants D(Drug), B(Buffer), 

R(Reagent) 

Effect of reagent concentration 

The BTB concentration suitable for the ion-pair formation and extraction  

was found to be (0.04 %) show in (Fig 4). 

   

Effect of shaking time 

The effect of the shaking time on the extraction of the CPF-BTB ion-pair 

was studied . shaking times ranging (from 1 to 10 min) produced that the best 

time is 2 min (Table 2 ). 
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Time/mt. A 

1 0.7020 

2 0.7864 

3 0.7453 

4 0.7426 

5 0.6998 

10 0.6263 

Table 2 .  Effect of shaking time 

Effect of organic solvent 
Different solvents have been tried in order to a chieve maximum 

sensitivity and product stability, chloroform, Tetra chlorocarbon, 1,2 di  chloro 

methane , Benzen and cyclohexan. 

It was found that ion-pair complex was readily and quantitatively 

extractable in chloroform . 

Therefore  chloroform  was used as  extracting solvent (Table 3). 

Solvent A 

Chloroform 0.7864 

Carbon Tetra Chloride 0.0334 

Benzene 0.0790 

1,2Dicloro Methane 0.5723 

Cyclohexane 0.6017 

Table 3 .  Effect of organic solvent 

Stoichiometric Relationship  
The composition of the ion-pair associates was established by Job’s 

method of continuous variation
16-17

  using equimolar solutions of the CPF and 

BTB The results obtained are shown in (Figure 5) . 

The results indicated that the complex was formed in the ratio of 1:1 . 

This stoichiometric ratio supports that the interaction of the  CPF and 

BTB takes at only one site which was the more sterically free terminal basic 

aliphatic amino group 
18

. 

Application: 
The proposed method was successfully applied to determine ciprofloxacin 

in its commercial tablets. 

The results are presented in Table 4.There was no evidence of interference 

from excipients in the tablets analysed. 
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ciprofloxacin 

500mg/ tablet 

Sirya 

 

 

500 

 

5 5.283 105.660 1.546 

20 21.399 106.995 1.989 

ciprofloxacin 

500mg/ tablet 

EUA 
500 

5 5.136 102.72 1.472 

20 20.845 104.225 1.867 

Table 4.Application 

Effect of Interference 

The proposed method was applied with found number of interference in 

pharmaceutical formulations , No interference was observed from commonly 

used excipients , the results are presented in Table 5. 

Excipients 

Ciprofloxacin Conc. Taken 

(20 µg.mL
-1

) 

Conc. Found (µg.mL
-1

) %Recovery 

Magnesium Stearate 19.779 98.895 
Sodium Citrate 20.371 103.940 

Starch 19.788 98.940 

Glucose 19.862 99.310 

Lactose 20.666 103.330 

*Average of three determinations. 
 

Table 5 .  Effect of interference 

 
Figure 1. The spectrum of 20 µg/ml of ciprofloxacin against blank and the reagent blank 

against  chloroform 

λ

λ
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Concentration of drug( g/ml) 

Figure2. Calibration curve 

 
Figure 3.  Effect of pH 

 

 
reagent concentration 

Figure 4.  Effect of Reagent concentration  
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Volume ratio of Drug (vd/vd+vr) 

Figure5. Job’s method 

 

REFERENCES 

1- Wood , D.G ,Slack , R, Peutherer, J.Medical Microbiology 15
th

 Ed , Harcourt 

Brace and Company Limited ,UK,1998 , P52 . 

2- Martindale , The Extra pharmacopoeia,3 2
nd

   ed., The pharmaceutical press , 

London , 1999. 

3- The British pharmacopoeia , Her Majesty’s stationery office , London , 1999 

Vo12 ,P1714 . 

4- The United states pharmacopoeia 24 , United states pharmaco poeial 

convention , 12601 , Twin brook parkway , Rockville , MD 20852 , 1999 , 

P420 . 

5- United states pharmacopoeia XXV ,National Formulary XX,US 

pharmacopoeial convention : Rockville , MD , 2002 . 

6- EL-Brashy ,A.M; Metwally, M.E, El Sepai,F.A. Spectrophotometric 

Determination of some Fluoroquinolone  Antibacterials by ion-pair complex 

Formation with cobalt (II) Tetrathiocyanate , J.chin .chem .Soc2005 , 52 , 77-

84 . 

7- EL-Brashy , A.M. Metwally , M.E, El Sepai, F.A.Spectrophotometric and 

Atamic Absorption Spectroscopic Determination of some Fluoroquinolone 

Antibacterials by ion-pair complex Formation with Bismuth (III) Tetraiodide 

, J.chin .chem Soc. 2005 , 52 , 253-262 . 

8- Basavaiah , K.,Negegowda,P. ,Ramakrishna , V. Spectrophotometric and 

Titrimeteic Determination of Ciprofloxacin Based on Reaction with cerium 

(IV) Sulphate science Asia 2006 , 32 , 403-409 . 

9- Liu , RL , Xu , J.R,Lui , Y.G , Yao, Z.studies on methods for determination 

of ciprofloxacin hydrochloride ,Yaowu Fenxi Zazhi 1994 , 14 , 6-45 . 

10- Zhang , L.T;chen , R.H.; Zhou , Z.X.,Zhang , A.H.,Liu , W.N., Whang , 

Z.H Determination of ciprofloxacin hydrochloride in tablets by differential 

Spectrophotometry ,Yaowu Fenxi Zazhi 1997,17,4-33 .  



Spectrophotometric Determination of Ciprofloxacin by Ion-pair complex 

Formation with Bromothymol Blue …………………….Kawther A. Sadeq 
 

 211  3122الثاني والسبعون العدد ملحق        مجلة كلية التربية الأساسية                                               

11- Bungalawala , A.,Jain , D.K,Trivedi , P.Simultaneous determination of 

ciprofloxacin and tinidazole in tablet dosage forms , Indian Drugs , 1998 , 35 

,51-348 . 

12- Xuan , C.S, Ren, S.C; Song , J,L ,wang , Z.Y. Spectrophotometric 

determination of ciprofloxacin  using tetrachlorobenzo quinone,  Yaowu 

Fenxi Zazhi 1996,16,6-164 . 

13- Shanbag , S.G,Thampi, p.p; Thampi ,C.S. simple Spectrophotometric 

method for the estimation of ciprofloxacin  hydrochloride and its dosage 

forms , , Indian Drugs , 1990,28,80-279. 

 

14- Tosuoglu , S.,Savci ,N.Two Spectrophotometric methods for the 

determination of ciprofloxacin in pharmaceuticals with use of bromocresol 

purple and bromophenol blue  ,  Acta pharm Turc,1993 ,35 ,1-5 . 

15- Sastry C.S.P, Rama Roa ,K ,Prasad ,D.S.Extractive  Spectrophotometric  

determination of some fluoroquinoline derivatives in pure and dosage forms 

,Talanta , 2003 , 42 , 6-311 . 

16- Rose ,J.Advanced physico-chemical Experiments ,pitman : London,1964 

,p54 . 

17- Skoog,D.A. west ,D.M principles of Instrumental Analysis , 2
nd

 ed.,Holt , 

Rinhart and winston ,New York , 1971 ,P.104 . 

18- Issa ,Y.M., Abdel-G-Awad ,F.M , Abou Table ,M.A, Hussein ,H.M. 

Spectrophotometric  determination of ofloxacin and Lomefloxacin 

Hydrochloride with some sulphonphthalein Dyes ,Anal .Lett .1997 , 30,2071-

2084 . 

 

       CPF

BTB

pH3.0421 nm

CPF

 


