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ABSTRACT 

The present study describes new, simple, rapid and novel spectrophotometric methods for simultaneous estimation of Ciprofloxacin (CPX) and 
Tinidazole (TZ) in tablet dosage form. For this, simultaneous Equation method (method A), Absorbance ratio method (Method B) and First order 
derivative spectroscopy (method C) are used. The method A involved measurement of absorbance at two wavelengths, 276 nm and 317 nm, λmax of 
CPX and TZ respectively. For method B, wavelengths 298 nm (isobestic point) and 276 nm (λmax of CPX) were used. For method C, wavelengths 262 
nm (Zero crossing of CPX) and 307 nm (Zero crossing of TZ) were used for determination of TZ and CPX respectively. Beer’s law was obeyed in 
concentration range of 2-10 μg/ ml and 2.4-12 μg/ ml for CPX and TZ respectively by all the methods.  

The proposed methods are recommended for routine analysis in pharmaceutical formulations without interference of the excipients, since they are 
rapid, simple, accurate and also sensitive and specific. These methods were validated for linearity, accuracy and precision as per ICH guidelines.  
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INTRODUCTION 

Ciprofloxacin Hydrochloride (1-cyclopropyl-6-fluoro-1, 4-dihydro-4-
oxo-7-(1-piperazinyl)-3-quinolinecarboxylic acid) is fluoroquinolone 
and antimicrobial with potent activity against a broad spectrum of 
bacteria. Tinidazole (1-(2-ethylsulfonylethyl)-2-methyl-5-nitro-
imidazole) is antiprotozoal and antibacterial drug. These drugs are 
being used either alone or in combination for the treatment of 
diarrhea and dysentery of amoebic, bacterial or mixed origin. 
Literature survey revealed a few UV-Visible spectrophotometric1-7 

and HPLC8-13 methods for the estimation of Ciprofloxacin 
Hydrochloride and Tinidazole alone or in combination with other 
drugs. Fixed dose combination containing CPX and TZ in tablet 
dosage form is recently available in the market and a single method 
using 2M urea as a solvent by simultaneous equation and 
absorbance ratio method has been reported for the simultaneous 
estimation of these drugs14

MATERIALS AND METHODS 

. No method has been reported using 
Distilled water and by First order derivative spectroscopy for the 
simultaneous estimation of both these drugs.  

Instrumentation:  

A Double beam UV-Visible spectrophotometer (Jasco V 530) with 10 
mm matched quartz cells was used. All weighing were done on 
single pan balance (Shimadzu). 

Reagents and chemicals 

CPX and TZ reference standards were kindly provided by Litaka 
Pharmaceuticals Pvt. Ltd, Pune. All the reagents were of analytical 
grade. The Tablet Ciplox-TZ containing ciprofloxacin hydrochloride 
(500mg) and Tinidazole (600mg) was purchased from local market. 
CPX and TZ are available in the ratio of 5:6 respectively in the 
formulation and were used in same ratio for preparation of 
calibration curves. 

Determination of absorptivity values 

Standard stock solutions of CPX (100 µg/ml) and TZ (100 µg/ml) 
were prepared in Distilled water. For the selection of analytical 
wavelength solutions of CPX and TZ were prepared separately by 
appropriate dilution of standard stock solution with Distilled water 
and scanned in the spectrum mode from 200 to 400 nm. From the 
overlain spectra of these drugs [Figure 1], wavelengths 276 nm (λmax 
of CPX), 317 nm (λmax
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 of TZ) and 298 nm (isobestic point) were 
selected for analysis. The calibration curves for CPX and TZ [Figure 2 
and 3] were plotted in the concentration range of 2-10 µg/ml for 

both drugs at the selected wavelengths and absorptivity values were 
determined.  

 

Fig. 1: It shows Overlain spectrum of CPX and TZ 

Determination of Linearity 

Standard stock solutions of pure drugs containing 25 mg of CPX and 
30 mg of TZ/100 ml were prepared in distilled water. The working 
standard solutions were obtained by dilution of the stock solution in 
distilled water. Series of solutions with conc. 2-10 µg/ml and 2.4 – 
12 µg/ml of CPX and TZ respectively were used to determine 
linearity by three methods. Solutions were scanned and Beers 
Lamberts law limit was determined. 

Formulation analysis 

For estimating CPX and TZ in marketed formulation, twenty tablets 
were weighed and finely powdered. A accurately weighed sample 
equivalent to CPX (25 mg) and TZ (30mg) was taken in a volumetric 
flask (100 ml), distilled water (50 ml) was added and sonicated for 
15 min. Volume was made up to the mark with distilled water. The 
solution was then filtered though Whatmann filter paper No. 41. 
Appropriate aliquots were taken for further analysis. 

Method A- Simultaneous Equation Method 

Sample stock solution was appropriately diluted with distilled water 
to obtain final concentration of 8 µg/ml for CPX and 9.6µg/ml for TZ. 
Absorbance of diluted sample solution was measured at selected 
wavelengths. The concentration of drugs was determined by using 
the Equations 1 and 2. Using absorptivity values following equations 
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were developed for determining concentration of CPX and TZ in 
tablet formulation.  

A 1 = 82.58 C CPX +5.8082 C TZ---------- (1) 

A 2= 26.075 C CPX +35.442 C TZ-------------- (2)  

Where, A1 and A2 are absorbances of the test sample at 276 and 317 
nm, respectively.  

C CPX and C TZ are the concentrations of CPX and TZ in gms/lit 

Method B- Absorption Ratio Method (Q Method) 

For Q method, 298 nm (isobestic point) and 276 nm (λmax of CPX) 
were selected as wavelengths of measurements. Concentrations of 
CPX and TZ were determined using following equations.  

CCPX = (Qm-QTZ). A1/ (QCPX-QTZ). ACPX1 

CTZ = (Qm-QCPX). A1/ (QTZ-QCPX). a

Where, Qm = A

TZ1 

2/ A

Q

1  

CPX = aCPX2/ aCPX1 and QTZ = aTZ2/ a

A

TZ1  

2 and A1=

a

 Absorbance of Mixture at 276 nm and 298 nm 
respectively 

CPX1 aTZ1

a

= absorptivity of CPX (34.276) and TZ (24.055) at 298 nm  

CPX2 and aTZ2

Method C- First Order Derivative Spectroscopy 

= absorptivity of CPX (82.582) and TZ (5.8082) at 276 
nm 

Standard solutions of both drugs (2-10 µg/ml) were scanned 
separately in the range of 200-400 nm. These spectrums were 
converted to first order derivative spectra (Figure 4) by using 
derivative mode with 21 data point. For this method, 262 nm and 
307 nm were selected as wavelengths of measurements for TZ and 
CPX respectively. There was proportionate increase in amplitude at 
262 nm and 307 nm for TZ and CPX respectively. 

 

Fig. 4: It shows Overlain of Derivative Spectra of CPX and TZ 
 

Analytical method validation

The proposed methods for simultaneous estimation of CPX and TZ in 
combined dosage form were found to be accurate, simple and rapid 

which can be well understood from validation data as given in Table 
1 to 4. The % R.S.D. was found to be less than 2, which indicates the 
validity of methods. Linearity was observed by linear regression 
equation method for CPX and TZ in different concentration range. 
The Correlation coefficient of these drugs was found to be close to 
1.00, indicating good linearity in Table 1. The assay results obtained 
by proposed methods as shown in Table 2 are in fair agreement. 
Percentage drug recovery (± RSD) of CPX and TZ are shown in table 
3. In all the cases RSD was not more than 2% depicting the accuracy 
of the developed method. Results of percentage drug recovery 
obtained from intra-day studies and inter-day studies are shown in 
table 4. From obtained data, it was found that RSD was not more 
than 2% indicating developed method has good repeatability. Hence 
it can be used for routine analysis of two drugs in combined dosage 
forms. These methods are accurate, simple, rapid, precise, reliable, 
sensitive, reproducible and economic and are validated as per ICH 
guidelines. 

15, 16  

All the methods were validated for different parameters like 
linearity, specificity, accuracy and precision. Linearity was checked 
by calculating regression coefficient. The accuracy of the method 
was determined by calculating percentage drug recovery of CPX and 
TZ at three levels 50%, 100% and 150%. The Inter-day and intra-
day precision of proposed method was determined. Drug 
concentrations of CPX and TZ mixture was prepared at three 
different times in a day and studied for intra-day variation. The same 
procedure was followed for six days in order to study inter-day 
variations. The percent relative standard deviation (% RSD) of 
prepared concentrations was analyzed for precision studies.  

RESULTS AND DISCUSSION 

 

   

Fig. 2: It shows Calibration Curve for CPX       Fig 3: It shows Calibration Curve for TZ 
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Table 1: It shows Linearity data for CPX and TZ for all three methods 

S. No. Parameters  CPX TZ 
   Method A Method B Method C  Method A Method B Method C 
1 Linearity (μg /ml)  2-10 2-10 2-10  2.4-12 2.4-12 2.4-12 
2 Correlation 

Coefficient (R2
0.9944 0.9971 0.9987 

) 
 0.996 0.9985 0.9957 

Table 2: It shows Assay results for tablet formulation by method A, B and C 

Drug Label Claim (µg/ml) % Recovery ± S.D. % Recovery ± S.D. % Recovery ± S.D.  
  Method A Method B Method C 
CPX 8 99.52±1.014 98.78±0.402 101.14±0.5856      
TZ 9.6 99.15±0.8117 98.98±0.828 99.25±0.7231      

n=6 

Table 3: It shows statistical analysis for Accuracy of the proposed methods 

 Drug Concentration (µg/ml) %Recovery % R.S.D 
Amount 
taken 

Amount 
added 

Method 
A 

Method 
B 

Method 
C 

Method 
A 

Method 
B 

Method  
C 

 CPX         
50 % 
100% 
150% 

4 
4 
4 

2 
4 
6 

99.16 
98.50 
100.78 

98.75 
101.2 
98.52 

100.50 
101.36 
99.89 

0.9958 
1.0274 
0.6501 

0.9905 
1.0544 
0.9348 

1.01  
1.056 
1.051 

TZ          
50 % 
100% 
150% 

4.8 
4.8 
4.8 

2.4 
4.8 
7.2 

100.22 
99.52 
100.5 

100.98 
99.32 
101.45 

101.56 
100.78 
101.67 

0.4612 
0.7867 
1.0222 

0.4601 
0.7905 
1.017 

0.4598  
1.004 
0.9982 

n=3 

Table 4: It shows statistical analysis for Precision of the proposed methods 

I)  Intraday Precision  
 N=3 CPX TZ 
 Amt. of drug taken (µg/ml) % Recovery ± R.S.D Amt. of drug taken(µg/ml) % Recovery ± R.S.D  

A B C A B C  
 8 100.86± 

0.9932 
98.46±  
1.2011 

99.53± 
1.0023 

 9.6 99.56± 
1.112 

99.98±  
1.009 

101.46 ± 
0.9821  

 II) Interday Precision  
 N=6 CPX TZ 
 Amt. of drug taken (µg/ml) % Recovery ± R.S.D Amt. of drug taken(µg/ml) % Recovery ± R.S.D  

A B C A B C  
 8 100.22± 

0.9961 
99.31±  
1.010 

99.83± 
1.0003 

9.6 100.34± 
1.100 

99.51±  
1.003 

100.72 ± 
0.9853  

 

CONCLUSION 

Simple UV spectrophotometric methods were developed for the 
simultaneous determination of Ciprofloxacin and Tinidazole in 
Tablet formulation without any interference from the excipients. To 
the best of our knowledge, the present study is the first report for 
the purpose. The results of our study indicate that the proposed UV 
spectroscopic methods are simple, rapid, precise and accurate. 
Statistical analysis proves that, these methods are repeatable and 
selective for the analysis of CPX and TZ. It can therefore be 
concluded that use of these methods can save much time and money 
and they can be with accuracy. 

ACKNOWLEDGEMENT 

The authors are thankful to Management of PES’s Modern College of 
Pharmacy (for ladies), Pune for providing necessary facility for the 
work. 

REFERENCES 

1. Diao YH. Determination of ciprofloxacin hydrochloride with UV 
method and quality investigation of its tablets. Chinese Journal 
of Hospital Pharmacy 1994 May; 14:212-214.  

2. Karunasree A, Thejomoorthy K, Jaffer M, Reddy YP and 
Ramalingam P. In vitro protein binding study of ciprofloxacin 
by new UV - spectrophotometric method. Int J Pharm Tech Res. 
2010; 2(2):1150-1154. 

3. Ibrahim A, Darwish MA, Sultan HA, Al-Arfaj. Kinetic 
spectrophotometric method for determination of ciprofloxacin 
and lomefloxacin in their pharmaceutical dosage forms. Int J 
Res Pharm Sci. 2010; 1(1):43-50. 

4. Patel SA,  Patel   PatelNM,  MM. Simultaneous 
spectrophotometric estimation of ciprofloxacin and ornidazole 
in tablets. Indian J Pharm Sci. 2006; 68(5):665-667. 

5. Maheshwari RK, Rajput MS,  Sinha S. Ecofriendly 
spectrophotometric estimation of tinidazole in tablets using 
lignocaine hydrochloride as a hydrotropic solubilizing agent. 
Asian J Pharmaceutics 2009; 3(4):319-321.  

6. Kothapalli U, Kothakota V, Dash AK, Kishore TS, Harika L, 
Pradhan KK. A Validated UV-Spectrophotometric method 
for the estimation of tinidazole in bulk and pharmaceutical 
dosage form. Int J Pharma & Bio Archives 2011; 2(4):1152-
1156 

7. Bharath SA, Arshad MD, Venugopal D and Chakravathy 
KK.Development and validation of simultaneous 
spectrophotometric estimation of clotrimazole and tinidazole 
in tablet dosage forms. IJPI’s Journal of Analytical Chemistry 
2011; 1(2):13-17 

8. Sani AA, Chijioke CM, Rafat OA, Sikirat SA, Emmanuel TA, Musa 
AS and Mohammed I. High Performance Liquid 
Chromatography (HPLC) Method Development and Validation 
Indicating Assay for Ciprofloxacin Hydrochloride. Journal of 
Applied Pharmaceutical Science 2011; 1(08):239-243. 



Patil et al. 
Int J Pharm Pharm Sci, Vol 4, Issue 3, 182-185 

185 

9. Patel SA. Development and Validation of RP-HPLC Method for 
Simultaneous Determination of Ciprofloxacin and Ornidazole in 
Tablets. Int J Current Pharmaceutical Res. 2011; 3(4):72-75.  

10. Singha R, Maithani1a M, Saraf SK, Saraf S and. Gupta RC. 
Simultaneous Estimation of Ciprofloxacin Hydrochloride, 
Ofloxacin, Tinidazole and Ornidazole by Reverse Phase – High 
Performance Liquid Chromatography. Eurasian J. Anal. Chem. 
2009; 4(2):161-167.  

11. Dharuman J, Vasudevan M, Somasekaran KN, Dhandapania B, 
Ghodea PD and Thiagarajana M. RP-HPLC method development 
and validation for the simultaneous estimation of ofloxacin and 
tinidazole in tablets. Int J Pharm Tech Res. ; 1(2):121-124. 

12. Meshram DB, Bagade SB, Tajne MR. Simple HPLC method for 
simultaneous estimation of fluconazole and tinidazole in 
combined dose tablet. J Chromatogr Sci. 2000; 47(10):885-8. 

13. Khaja P, Asgar A, Shahana B, Syeda H. Reverse phase – HPLC 
method for the analysis of tinidazole in pharmaceutical 
dosage form & bulk drug. Int J Pharm Pharm Sci. 2010; 
2(2):46-47. 

14.  Bombale MV,  Kadam SS,  Dhaneshwar SR. Simultaneous 
Spectrophotometric Estimation of Ciprofloxacin and Tinidazole 
from a Combined Dosage Form; Indian J Pharm Sci. 1997; 
59(5):265-268. 

15. ICH guidelines, Validation of Analytical procedures: Text and 
Methodology, Q2A(R1) Nov 2005. 

16. Malhotra D, Kalia A, Tomar S. Validated UV spectroscopic 
method for simultaneous estimation of azithromycin and 
prednisolone Int J Pharm Pharm Sci. 2011; 3(4):299-302. 

17. Mahajan S. S. Instrumental methods of analysis, 1st

 

 edn., 
Popular Prakashan Pvt. Ltd.,51-55. 


