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Nitazoxanide (NIT) [1-5], chemically N-(5-nitro-
2-thiazoyal) salicylamide acetate), is used as an 
antiprotazoal, antihelmenthic, giardiasis [2] and 
cryptosporidiosis[2] in immune-compromised patient, 
including those with AIDS or HIV infection. It has 
been used in helmentic infection[3-7]. It is not official 
in any pharmacopoeia and extensive literature survey 
revealed its estimation by UV spectrophotometric 
methods in bulk drugs. Ofloxacin (OFL)[8,9] belongs 
to flouroquinolone group of antimicrobial agent. 
Chemically, it is (±)-9-fluoro-2,3-dihydro–3–methyl-
l-10-(4-methyl-1-piperazinyl)-7-oxo-7H-pyrido-
[1,2,3-de]-1,4-benzoxazine-6-carboxylic acid. It 
is mainly used as antibacterial for the treatment 
of urinary tract infection and sexually transmitted 
diseases. OFL is official in BP[8],USP[9] and 
EP[10]. Literature reported a number of analytical 
methods for quantitative determination of ofloxacin 
alone or in combination with other drugs and 
some of these methods include potentiometry and 
conductometry[10], spectrophotometry[11-16], HPLC[17-23], 
electrophoresis[24,25] and LC/MS/MS[26,27] methods.

The aim of the present work was to develop simple, 
precise, selective and economical instrumental 
spectrophotometric methods for the simultaneous 
estimation of NIT and OFL in tablets. Pure drugs of 
NIT and OFL were obtained as gift samples from 
Lupin Pharmaceuticals, Aurangabad, India. A.R. 
grade methanol from Qualigens, Mumbai was used 
as solvent for preparing solutions. Commercially 
available (Nizonide-O, Lupin Pharmaceuticals) 
containing 500 mg of NIT and 200 mg of OFL per 
tablet, was randomly selected for the study and were 
procured from the local market. The solution of 0.1N 
HCl was prepared in double distilled water as per IP 
1996 procedure. A Shimadzu UV/Vis 1601 double 
beam spectrophotometer with a fixed slit width  
(2 nm) and 1 cm matched quartz cells was used for 
all the spectral measurements.

Standard stock solutions (100 µg/ml) of NIT and OFL 
were prepared separately by dissolving 10 mg of NIT 
and OFL, respectively in 100 ml methanol. Suitable 
aliquot of standard stock solutions were diluted with 
0.1 N HCl to obtain solutions of NIT (15 µg/ml) and 
OFL (6 µg/ml). The resulting solutions were scanned 
in the range of 200-400 nm in 1 cm cells against 
solvent as blank. The UV absorption overlain zero 
order spectrum of NIT and OFL is depicted in fig. 1. 
From the overlain spectra the wavelengths 306.25 nm 
(iso-absorptive point) and 347.5 nm λmax of NIT were 
selected for Q-absorbance ratio method and for two-
wavelength method set of two wavelengths selected 
were λ1 (244.6 nm) and λ2 (273.0 nm) for estimation 
of NIT and λ3 (294.3 nm) and λ4 (388.1 nm) for 
the estimation of OFL. Standard stock solutions of 
NIT and OFL were diluted with 0.1N HCl to obtain 
concentration range of 2-30 µg/ml and absorbances 
were measured at selected wavelengths. The 
concentration of drug against absorbance was plotted 
to obtain calibration curves and the curves were found 
to be linear in the concentration range under study. 
Q-absorbance ratio method (method I) uses the ratio 

Two simple, accurate and precise spectrophotometric methods have been developed for simultaneous determination 
of nitazoxanide and ofloxacin in tablets. Method I is Q-absorbance ratio method which involves Q-absorbance 
at isobestic point (306.25 nm) and max (347.5 nm) of nitazoxanide, while method II is two wavelength method, 
where 244.6 nm and 273.0 nm were selected as 1 and 2 for determination of nitazoxanide and 294.3 nm and 388.1 
nm were selected as 3 and 4 for determination of ofloxacin. Both drugs obeyed the Beer’s law in the concentration 
range 2-30 μg/ml,correlation coefficient (r2<1). Both methods were validated statistically and recovery studies 
were carried out to confirm the accuracy. Commercial tablet formulation was successfully analyzed using the 
developed methods.
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Fig. 1: Overlain spectra of NIT (15 µg/ml) and OFL (6 µg/ml)
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of absorbances at two selected wavelengths one is the 
isobestic point and other being the λmax of one of two 
compounds The absorptivity values (A 1%, 1cm) of 
each drug at selected wavelengths were determined. 
The absorptivity values of NIT at 306.25 nm and 
347.5 nm were 185.4 and 512.7 while respective 
values for OFL were 460.1 and 195.82. Amount 
of each drug was estimated by substituting the 
absorbance and absorptivity values in the following 
equations. CNIT= (Qm–Qy)/(Qx –Qy)×A1/ax1 and COFL= 
(Qm–Qx)/(Qy–Qx)×A1/ay1, where A1 and A2 are the 
absorbances of mixtures at 306.25 nm and 347.5 
nm. ax1 is absorptivity value of NIT at 306.25 nm, 
ax2 is absorptivity value of NIT at 347.5 nm, ay1 is 
absorptivity value of OFL at 306.25 nm and ay2 is 
absorptivity value of OFL at 347.5 nm and Qm=A2/
A1, Qy= ay2/ay1 and Qx= ax2/ax1.

The prior criteria for two-wavelength method (method 
II) is the existence of two such wavelengths where 
interfering component shows same absorbance where 
as component of interest shows significant difference 
in absorbance. On the basis of this principle that 
absorbance difference between two points on mixture 
spectra is directly proportional to concentration of 
component of interest and independent of interfering 
component, five mixed standards containing pure 
drug samples of NIT and OFL in the ratio (5:2) 
were prepared. All mixed standards were scanned at 
respective set of selected wavelengths. The difference 
in absorbances at 244.6 nm and 273.0 nm was plotted 
against the concentration of NIT and that at 294.3 nm 
and 388.1 nm was plotted against the concentration of 
OFL to construct two separate calibration curves for 
NIT and OFL. Calibration curves for mixed standards 
ensure that varying concentrations are not affecting 
the absorbances of analyzing components. Curves 
are results of mixed standards and Statistical data of 
calibration curves for NIT and OFL is summarized in 
(Tables 1 and 2). 

For analysis of both NIT and OFL in tablets, 
twenty tablets were accurately weighed and average 
weight was calculated. Tablets were finely powdered 
and mixed thoroughly. Quantity of tablet powder 
equivalent to 5 mg of NIT was weighed accurately, 
dissolved in 20 ml methanol and sonicated for 20 min. 
The solution was filtered through Whatman filter paper 
(No. 41) and transferred to 50 ml volumetric flask 
and volume was made up to mark with methanol. The 
aliquot portion of filtrate was further diluted with 0.1 
N HCl to get final concentration of about 15 μg/ml of 
NIT and 6 μg/ml of OFL.

For method I, absorbances of tablet sample solutions 
were recorded at 306.25 nm and 347.5 nm and the 
concentration of each drug was obtained by using 
mentioned formulae. For method II, tablet sample 
solutions prepared above were analyzed by scanning 
at respective set of wavelengths and absorbance 
difference values were noted and concentration of each 
drug was calculated from respective calibration curve.

Both the methods were validated statistically as 
per ICH/USP16 guidelines for all the parameters 
like accuracy, linearity, precision, ruggedness and 
specificity. To study the accuracy of the proposed 
methods, recovery studies were carried out by 
standard addition method at three different levels (80, 
100 and 120% of the test concentration). A known 
amount of drug was added to pre analyzed tablet 
powder and percentage recoveries were calculated. 
The results of recovery studies were satisfactory  
and are presented in (Table 3). Linearity was 
constructed in the range of 2-30 µg/ml (r2<1). NIT 
and OFL in tablets were found to be linear in the 
range ± 20% of test concentration. Precision was 
studied by analyzing three replicates of sample 
solutions and concentrations were calculated. 
Ruggedness was established by carrying out 
experiment at different conditions like intra-day, inter-
day and by different analyst. Specificity of the method 
was ascertained by analysing standard drug and 

TABLE 2: STATISTICAL DATA OF CALIBRATION CURVES 
FOR NIT AND OFL
Parameters For NIT* For OFL**
Wavelength (nm) 224.6-273.0 nm 294.3-388.1 nm
Beer’s Law limit (µg/ml) 2-30 2-30

Correlation coefficient (r2<1) 0.9997 0.9987
Regression equation Y=0.0181x +0.001 Y=0.0867x +0.0011

*Difference in absorbance at 224.6 nm and 273.0 nm. **Difference in absorbance 
at 294.3 nm 389.1 nm.

TABLE 1: DATA OF CALIBRATION CURVES FOR 
METHOD II
Standard laboratory 
mixture concentration 
(µg/ml)

Difference in 
absorbance

for NIT at 244.6 
and 273.0 nm

Difference in 
absorbance

for OFL at 294.3  
and 388.1 nmNIT OFL

5 2 0.091 0.171
10 4 0.184 0.337
15 6 0.268 0.535
20 8 0.368 0.7
25 10 0.455 0.886
30 12 0.54 1.021
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sample. There was no interference of the excipients 
present in the formulation. By observing validation 
parameter (Table 4) the methods described were found 
to be specific, accurate, precise and economical and 
can be successfully applied to analyze commercially 
available tablets containing NIT and OFL The results 
obtained are in good agreement with the labeled 
content, summarized in Table 5.

Due to high sensitivity and simple sample preparation, 
the methods described can be used for undergraduate 
studies. Moreover simple spectrophotometric 
methods have obvious advantages over sophisticated 
instrumental analysis such as HPLC. Hence, simple 
and economical instrumental methods always have a 
role in pharmaceutical analysis.
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Aripiprazole (C23H27Cl2N3O2; molecular weight=448.39) 
is chemically 7-4-[4-(2,3-dichlorophenyl)-1-piprazenyl]
butoxy]-3,4-dihydro-(1H)-quinolinone (fig. 1). It 
is an atypical antipsychotic drug with serotonin 5- 
HT1A-receptor partial agonist and 5HT2A-receptor 
antagonist properties as well as being a partial 
agonist at dopamine D2 receptors. It is used in the 
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Visible Spectrophotometric Method for the Determination 
of Aripiprazole in Tablets
R. JAIN, S. K. KASHAW*, RISHAB JAIN, P. MISHRA AND D. V. KOHLI
Pharmaceutical Chemistry Division, Department of Pharmaceutical Sciences, Dr. H. S. Gour University,  
Sagar - 470 003, India

Jain, et al.: Spectrophotometric Method for Aripiprazole

A simple, accurate and economic spectrophotometric method for the determination of aripiprazole in tablet 
formulation is proposed. In the present method acidic solution of the aripiprazole formed colored ion-association 
complexes with bromocresol green, soluble in chloroform. Yellowish orange chromogen showed λmax 

at 414 nm 
and obeyed Beer’s law in the concentration range of 10-60 μg/ml. Statistical analysis and recovery studies validated 
the method. The proposed method is rapid, precise and accurate and can be applied for the routine estimation of 
aripiprazole in the laboratory.
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management of schizophrenia and is also under 
investigation for bipolar disorder[1-2]. Literature survey 
revealed that several methods including HPLC with 
column switching and spectrophotometric detection[3] 

and reverse phase HPLC methods have been reported 
for the estimation of aripiprazole. Till date no UV/
Vis spectrophotometric method for the estimation of 
aripiprazole is reported. Therefore the present paper 
reports a simple and sensitive spectrophotometric 
method for the estimation of aripiprazole in tablets.
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