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Abstract

Levamisole Hydrochloride and Oxyclozanide are anthelmintics drugs. 
A High Performance Thin Layer Chromatographic Method (HPTLC) was 
developed and validated for the simultaneous estimation of Oxyclozanide and 
Levamisole hydrochloride in their bulk form and tablets. Chromatography was 
performed using pre-coated silica gel aluminium plate 60F254, (10×10 cm) 
as stationary phase and Acetone: Toluene: Ammonia (5:5:0.04, v/v) as mobile 
phase. Detection was carried out at 225 nm. The Rf values for Oxyclozanide 
and Levamisole hydrochloride were found to be 0.28±0.007 and 0.49±0.009 
respectively. The method was validated according to ICH guidelines and can be 
used to estimate aforementioned compounds in their combined tablets.

Keywords: Levamisole hydrochloride; Oxyclozanide; HPTLC; ACM; 
Anthelmintic

Introduction
Levamisole Hydrochloride is chemically, (6S)-2, 3, 5, 

6-Tetrahydro-6-phenylimidazo [2,1-b] thiazole [1]. It is official in 
IP, BP and USP. It acts as autonomic ganglionic stimulant and has 
nicotinic action. Oxyclozanide is chemically 2, 3, 5-trichloro-N-(3,5-
dichloro2- hydroxyphenyl)-6 hydroxy benzamide. It is official in IP. 
It acts as an uncoupler of the oxidative phosphorylation in the liver 
fluke and in combination they are used as anthelmintic in animals 
and birds [2].

Based on the literature review, it was found that a number of 
studies involving method development for individual estimation of 
Oxyclozanide and Levamisole hydrochloride and in combination 
with other drugs have been carried out in formulations/biological 
fluids. Thus, a number of analytical methods including RP-HPLC [3-
8], LC-MS [9,10], LC-MS/MS [11,12] and UV-spectrometry [13-15] 
have been developed for estimation of Oxyclozanide and Levamisole 
hydrochloride separately. So far, for analyzing combination of 
aforementioned drugs as per our knowledge few methods such as 
HPLC, UV (first derivative spectrophotometry) and HPTLC have 
been reported [16]. But the reported methods were performed using 
binary mixture instead of formulation (tablets). It was felt that there 
is a need to develop new and simpler analytical methods such as 
HPTLC for the simultaneous estimation of Levamisole hydrochloride 
and Oxyclozanide in its bulk & pharmaceutical dosage form.

Nowadays, HPTLC is becoming a routine analytical technique 
with numerous advantages of low operating cost; quick conductance 
of several trials and need for minimum sample clean up. The major 
advantage of HPTLC is that several samples can be run in chorus using 
small amount of mobile phase; in contrast to HPLC, thus time saving 
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and cost effective. UV spectroscopy methods are easy to execute and 
possible to perform even at smaller units for quality control [17,18].

The present work was undertaken with an aim to develop 
and validate of analytical methods as per ICH guidelines [19,20] 
for simultaneous estimation of Oxyclozanide and Levamisole 
hydrochloride in the bulk drug and tablets.

Materials and Methods
Chemicals

Levamisole hydrochloride and Oxyclozanide were kindly supplied 
as a gift samples from Nucare Laboratories, Mehsana, Gujarat, India. 
AR grade Methanol, Acetone, Toluene, Chloroform, Ethyl acetate, 
Glacial acetic acid and Ammonia (Finar laboratories, Ahmedabad, 
India).

Formulation
The tablets containing 2000 mg Levamisole hydrochloride and 

4000 mg Oxyclozanide were procured from local pharmacy.

High performance thin layer chromatography
Preparation of standard solutions: Accurately weighed portions 

of Levamisole hydrochloride (10 mg) and Oxyclozanide (20 mg) 
were transferred separately to 10 ml volumetric flasks, dissolved 
and diluted to the mark with methanol to obtain standard solutions 
having concentrations of Levamisole hydrochloride (1000 μg/mL) 
and Oxyclozanide (2000 μg/mL). The aliquots of these solutions 
were taken and diluted with methanol to get working standard 
solution mixture having concentration of 200 μg/mL Levamisole 
hydrochloride and 400 μg/mL Oxyclozanide.

Preparation of test solution: Twenty tablets were taken and 
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weighed accurately. The tablets were finely powdered using mortar 
and pestle. A quantity of 42.7 mg of tablet powder was taken out 
containing 10 mg of Levamisole hydrochloride and 20 mg of 
Oxyclozanide in 10 ml volumetric flask. The contents were mixed 
with methanol. Methanol was added up to the mark to get the test 
solution containing 1000 μg/mL Levamisole hydrochloride and 2000 
μg/mL Oxyclozanide. The solution was further diluted 5 times and 
used for spotting on pre coated plates.

Conditions for HPTLC
A Camag HPTLC system (Switzerland) with Linomat V automatic 

sample applicator and Camag TLC Scanner III Camag (Muttenz, 
Switzerland) were used for development of method. Pre-coated 
silica gel aluminum plate 60F254, (10×10 cm; E. Merck, Darmstadt, 
Germany) were used for separation of components. Analytical 
balance (CP224S, Sartorius, Gottingen, Germany) was used for 
weighing of compounds. UV cabinet with dual wavelength UV lamp 
(254 nm & 366 nm) was used for visualization of spots. Plates were 
scanned using Camag winCATS software. Ultrasonic bath (Frontline 
ultrasonic bath) was used to prepare solutions from standards and 
tablets. The working standard of Levamisole hydrochloride and 
Oxyclozanide were spotted in band width 6 mm using Hamilton 100 
µl syringe on precoated plates using automatic application device. 
Linear ascending development was carried out in 10×10 cm twin 
trough glass chamber saturated with the mobile phase for 20 min. 
The plate was removed from the chamber, subsequently dried in a 
current of air and densitometric scanning was performed on Camag 
TLC scanner III in the reflectance-absorption mode at 222 nm and 
operated by win CATS software. Peak areas were recorded for all the 
peaks.

Validation of HPTLC
The method was validated as per ICH guidelines.

Linearity and range: To set up the linearity range (200-600 
ng/band for Levamisole hydrochloride and 400-1200 ng/band 
Oxyclozanide) aliquots of 1, 1.5, 2, 2.5, 3 μl from the combined 
working standard solution (400 μg/ml of Oxyclozanide and 200 
μg/ml of Levamisole hydrochloride) were spotted on the TLC plate 
and developed and analyzed. The calibration curve for Levamisole 
hydrochloride and Oxyclozanide were constructed by plotting peak 
area versus concentration (ng/band) corresponding to each band.

Specificity: The specificity of the method was ascertained by 
analyzing standard drug and sample. The bands for Levamisole 
hydrochloride and Oxyclozanide in individual samples were 
confirmed by comparing the Rf of the band with those obtained from 
standard.

Precision
System precision: System precision experiment was performed 

by application of 2 μl of combined working standard solution (800 
μg/ml of Oxyclozanide and 400 μg/ml of Levamisole hydrochloride) 
for six times on same TLC plate. Plate was developed and analyzed 
as described in section 3.2.1. The areas of six replicate bands were 
measured and % CV was calculated.

Method precision: Method precision was performed by 
preparing the combined working standard solution for six times and 

2 μl of each solution was applied on same TLC plate (800 ng/band of 
Oxyclozanide and 400 ng/band of Levamisole hydrochloride). Plate 
was developed and analyzed as described in section 3.2.1. The areas of 
six replicate bands were measured and % CV was calculated.

Intermediate precision (Reproducibility): The intraday and 
interday precision of the proposed method was determined by 
analyzing mixed standard solution of Oxyclozanide and Levamisole 
hydrochloride at 100% test concentration (800 ng/band of 
Oxyclozanide and 400 ng/band of Levamisole hydrochloride) on the 
same day and on different days. The results were reported in terms of 
relative standard deviation (% RSD).

Accuracy (% Recovery study)
The accuracy of the methods was determined by calculating 

recoveries of Levamisole hydrochloride and Oxyclozanide by the 
standard addition method. Known amounts of standard solution 
of Levamisole hydrochloride and Oxyclozanide were added at 
80%, 100% and 120% levels to pre-quantified sample solutions of 
Levamisole hydrochloride and Oxyclozanide.

Limit of Detection (LOD) & Limit of Quantitation (LOQ)
The limits of detection and quantification of the developed 

method were calculated from the standard deviation of the intercepts 
and mean slope of the calibration curves of Oxyclozanide and 
Levamisole hydrochloride using the formulae as given below.

LOD = 3.3Χσ/S

LOQ = 10Χσ/S

Where, σ=the standard deviation of the response

S=slope of the calibration curve.

Robustness
The robustness of an analytical method is a measure of its capacity 

to remain unaffected by small but deliberate variations in method 
parameters and provides an indication of its reliability during normal 
usage it was.

Results and Discussion
Method A: High performance thin layer chromatography

Optimization of mobile phase for separation of drugs
The HPTLC procedure was optimized with a view to develop an 

assay method. Both, Levamisole hydrochloride and Oxyclozanide 
were applied on TLC plates and run in different mobile phase systems. 
The mixture of Toluene: acetone: ammonia (5:5:0.04, v/v) was proven 
to be better than the other mixtures in terms of resolution and peak 
shape. The chromatograms obtained using optimized mobile phase 
for standard solution is shown in (Figure 1).

Validation of HPTLC method: The method was found to 
be linear in the range of 400-1200 ng/band for Oxyclozanide 
and 200-600 ng/band for Levamisole hydrochloride. Peak area 
was directly proportional to the concentrations of drugs in this 
region. Correlation co-efficient for calibration curve of Levamisole 
hydrochloride and Oxyclozanide were found to be 0.996 and 0.997 
respectively. Accuracy of the method was confirmed by recovery 
study from marketed formulation at three level of standard addition. 
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The % recovery of Oxyclozanide and Levamisole hydrochloride 
was found to be 100.42 and 99.67 respectively. The % RSD of 
system precision of Oxyclozanide and Levamisole hydrochloride 
were found to be 0.84 and 0.75 respectively. The % RSD of method 
precision of Oxyclozanide and Levamisole hydrochloride were 
found to be 1.01 and 0.87 respectively. Mean RSD for intra-day 

and inter day precision of Levamisole hydrochloride was found 
to be 1.22 and 1.52 respectively. The Mean RSD for intra-day and 
inter day precision of Oxyclozanide was found to be 1.20 and 1.51 
respectively. The LOD and LOQ values were found to be 46.77 ng/
ml and 141.74 ng/ml for Oxyclozanide and 28.9 ng/ml and 87.5 
ng/ml for Levamisole hydrochloride, respectively. The robustness 

Figure 1: Chromatogram of Oxyclozanide and Levamisole hydrochloride (800 ng/band and 400 ng/band respectively) in Toluene: acetone: ammonia (5:5:0.04, 
v/v).

Figure 2: Chromatogram of test sample of Oxyclozanide and Levamisole hydrochloride in Toluene:      acetone: ammonia (5:5:0.04, v/v).

Figure 3: 3D chromatogram of Levamisole hydrochloride (200-600 ng/band) and Oxyclozanide (400-1200 ng/band).
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of the method was studied by changing the composition of mobile 
phase (toluene: acetone (ammonia 0.04 ml); 5.5:4.5, 5:5, 4.5:5.5, 
v/v) where % RSD values were 0.855 and 1.13 of Oxyclozanide and 
Levamisole hydrochloride respectively. Change in volume of mobile 
phase (7.5, 10, 12.5 ml), gave % RSD values of 0.793 and 0.528 for 
Oxyclozanide and Levamisole hydrochloride respectively. Change in 
saturation time (20, 25, 35 min) gave % RSD values of 1.169 and 0.74 
for Oxyclozanide and Levamisole hydrochloride respectively. The % 
RSD was <2% in each study indicating the variability of the method 
is within control and the developed method is reproducible, accurate 
and sensitive for estimation of both drugs.

Analysis of marketed formulations (tablets) using HPTLC
The assay results for the analysis of marketed tablets containing 

Oxyclozanide (4000 mg) and Levamisole hydrochloride (2000 mg) 
were in good agreement with the labeled contents. The % drug 
obtained was 98.81% of Oxyclozanide and 98.13% of Levamisole 
hydrochloride. No interference of the excipients with the peaks 
of interest appeared; so the method is applicable for the routine 
estimation of Oxyclozanide and Levamisole hydrochloride in 
pharmaceutical dosage forms (Figures 2 & 3).

Conclusion
All these factors leads to the conclusion that the proposed method 

is accurate, precise, simple, sensitive, selective, robust and rapid and 
can be applied successfully for the estimation of Oxyclozanide and 
Levamisole hydrochloride in bulk drug and in commercially available 
combined dosage formulation without inference and with good 
selectivity.
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