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ABSTRACT 
A simple, rapid, precise and accurate stability indicating RP-HPLC method was 
developed and validated for the estimation of Ondansetron in bulk drug and 
pharmaceutical dosage form. A Phenomenex C18 (150 mm × 4.6 mm I.D., 5 µm 
particle size) column was used as stationary phase with mobile phase consisting of 
0.1% Formic acid (pH 4.25):Acetonitrile in the ratio of 50:50 V/V. The flow rate was 
maintained at 0.6 mL/min and effluents was monitored at 250 nm. The retention 
time was 2.91 min. The linearity of the method was observed in the concentration 
range of 5-25 µg/mL with correlation coefficient of 0.999. The method developed 
was validated for linearity, precision, accuracy, system suitability and forced 
degradation studies like acidic, alkaline, oxidative and hydrolytic stress conditions 
were performed as per ICH guidelines. The results obtained in the study were 
within the acceptable limits and hence this method can be used for the estimation 
of Ondansetron in pure drug and pharmaceutical dosage form. 

INTRODUCTION

Ondansetron (Figure 1) is a competitive serotonin 
type 3 receptor antagonist. It is effective in the 
treatment of nausea and vomiting [1-3]. Chemically it is 
9-methyl-3-[(2-methyl-1H-imidazol-1-yl)methyl]-
2,3,4,9-tetrahydro-1H-carbazol-4-one. Ondansetron 
is a selective antagonist of the serotonin receptor 
subtype, 5-HT3. Cytotoxic chemotherapy and 
radiotherapy are associated with the release of 
serotonin (5-HT) from enterochromaffin cells of the 
small intestine, presumably initiating a vomiting 
reflex through stimulation of 5-HT3 receptors located 
on vagal afferents [4]. Ondansetron may block the 
initiation of this reflex. Activation of vagal afferents 
may also cause a central release of serotonin from the 
chemoreceptor trigger zone of the area postrema, 
located on the floor of the fourth ventricle [5-6].  
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Literature survey revealed that few HPLC methods [7-

14] were reported for the estimation of Ondansetron. 
Hence a novel, new, sensitive, specific, accurate and 
precise HPLC method was developed and validated as 
per ICH guidelines [15-16] for the estimation of 
Ondansetron in bulk drug and pharmaceutical dosage 
form.  

 
Fig. 1: Chemical structure of Ondansetron 

MATERIALS AND METHODS 

Instrumentation: To develop a high pressure liquid 
chromatographic method for estimation of 
Ondansetron using Agilent Technologies 1260 
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Infinity Binary HPLC instrument on Phenomenex C18 
(150 mm × 4.6 mm I.D., 5 µm particle size) analytical 
column was used. The instrument is equipped with 
auto sampler and PDA detector. A 20 μL rheodyne 
injector port was used for injecting the samples.  

Chemicals and solvents: The reference samples of 
Ondansetron were obtained from Yarrow Chemical 
Ltd, Mumbai, India. The commercial formulations 
(Ontoron-MD tablets containing 4 mg of 
Ondansetron) were procured from the local market. 
Methanol (HPLC grade), acetonitrile (HPLC grade), 
formic acid, triethyl amine were purchased from 
Merck (India) Ltd., Mumbai, India. Freshly prepared 
triple distilled water was used throughout the 
experiment. 

Chromatographic conditions: A mixture of 0.1% 
Formic acid (pH 4.25): Acetonitrile in the ratio of 
50:50 V/V was found to be the most suitable mobile 
phase for ideal chromatographic separation of 
Ondansetron. The solvent mixture was filtered 
through 0.45 μm membrane filter and sonicated 
before use. It was pumped through the column at a 
flow rate of 0.6 mL/min. Injection volume was 20 µL 
and the column was maintained at ambient 
temperature. The column was equilibrated by 
pumping the mobile phase through the column for at 
least 30 minutes prior to the injection of the drug 
solution. The detection of the drug was monitored at 
250 nm. The run time was set at 5 min.  

Preparation of mobile phase and diluent: 500 mL 
of 0.1% Formic acid (Dissolve 1 mL of formic acid in 
1000 mL of water, adjusted the pH to 4.25 by using 
triethyl amine) was mixed with 500 mL of 
acetonitrile. The solution was degassed in an 
ultrasonic water bath for 5 minutes and filtered 
through 0.45 µm filter under vacuum. The mixture of 
water and acetonitrile was used as diluent.  

Preparation of standard stock solution: About 10 
mg of Ondansetron is accurately weighed and 
transferred into a 10 mL (1000 µg/mL) clean dry 
volumetric flask containing mobile phase. The 
solution was sonicated for 5 min and the drug was 
dissolved completely. The volume was made up to 
the mark with a further quantity of the mobile phase 
to get a stock concentration of Ondansetron. Further 
pipette 1.0 mL of the above stock solution into a 10 
mL volumetric flask (100 µg/mL) and the volume 
was made up to the mark with the mobile phase. 

Preparation of sample solution: 20 tablets were 
weighed and finely powdered. An accurately weighed 
portion of powder sample equivalent to 10 mg of 
Ondansetron is transferred into a 10 mL (1000 
µg/mL) clean dry volumetric flask containing mobile 
phase. The solution was filtered and sonicated for 5 

min. The volume was made up to the mark with a 
further quantity of the mobile phase to get a stock 
concentration of Ondansetron. Transfer 1.0 mL of the 
above solution to 10 mL volumetric flask and diluted 
upto mark with diluents. Further pipette 1mL of the 
above stock solution into a 10 mL volumetric flask 
and the volume was made up to the mark with the 
mobile phase. 

Linearity: Working standard solutions were 
prepared for the Ondansetron from the standard 
solution of 1000 µg/mL. Different aliquots were 
taken from standard stock solution and diluted with 
water:acetonitrile separately to prepare 5 µg/mL, 10 
µg/mL, 15 µg/mL, 20 µg/mL, and 25 µg/mL solutions 
respectively. Then the construction of calibration 
curve was plotted by taking the above prepared 
solutions of different concentrations ranging from 5-
25 µg/mL. Each measurement was carried out in 
triplicate. 

Precision: The concentration used for the precision 
studies is 10 µg/mL. To study the intra-day and inter-
day precision, the analysis of drugs was repeated for 
six times in the same day and different days. Six 
replicate mixed standard solution of Ondansetron 
was measured with the same concentration and the 
% RSD was calculated. 

Accuracy: The accuracy of the method was 
determined by standard addition method. Recovery 
study of Ondansetron was determined in the dosage 
form at three concentration levels. A known amount 
of standard drug was added to the fixed amount of 
pre-analyzed drug sample solution. Percent recovery 
was calculated by comparing the peak area before 
and after the addition of the standard drug. The 
standard addition method was performed at three 
concentration levels in triplicate at 50%, 100% and 
150%. Each level was repeated three times.  

System suitability: Standard solutions were 
prepared as per the test method and injected into the 
chromatographic system. The system suitability 
parameters like retention time, theoretical plates and 
tailing factor were calculated and compared with 
standard values.  

Limit of detection and limit of quantitation: The 
limit of detection (LOD) and limit of quantitation 
(LOQ) of the developed method were determined by 
injecting progressively six replicates of the analyte at 
low concentrations of the standard solution of 
Ondansetron using the developed HPLC method were 
measured and quantified.  

Ruggedness: The ruggedness of the method was 
determined by carrying out the experiment on 
different instruments by different operators using 
different columns of similar types. Ruggedness of the 
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method was confirmed by the analysis of samples of 
Ondansetron at 10 µg/mL concentration were 
analyzed by different analysts. 

Robustness: Robustness of the method was 
determined by making slight changes in the 
chromatographic conditions. To demonstrate the 
robustness of the method, prepared solution as per 
test method and injected at different variable 
conditions like using different conditions like flow 
rate, wave length and composition of mobile phase. 

Estimation of Ondansetron in tablet dosage form: 
Commercial formulation of tablets was chosen for 
testing the suitability of the proposed method to 
estimate Ondansetron in tablet formulation. 20 
tablets were weighed and finely powdered. An 
accurately weighed portion of powder sample 
equivalent to 10 mg of Ondansetron was transferred 
to a 10 mL volumetric flask. The contents of the flask 
were sonicated for about 10 min for complete 
solubility of the drug and volume made up with 
further quantity of mobile phase. Further pipette 0.2 
mL of the above stock solution into a 10 mL 
volumetric flask and the volume was made up to the 
mark with the mobile phase. The standard solutions 
and sample solutions were determined at 250 nm 
and the amount of the drugs present in the tablet 
dosage form was calculated. 

Stability studies 

Acid degradation studies: To 1 mL of the stock 
solution of Ondansetron, 1 mL of 0.1N hydrochloric 

acid was added, refluxed for 30 mins at 60°C. The 
resultant solution was diluted to obtain 10 µg/mL 
solution and 20 µL solution were injected into the 
system and the chromatograms were recorded to 
assess the stability of sample. 

Alkali degradation studies: To 1 mL of the stock 
solution of Ondansetron, 1 mL of 2N sodium 
hydroxide was added, refluxed for 30 mins at 60°C. 
The resultant solution was diluted to obtain 10 
µg/mL solution and 20 µL solution were injected 
into the system and the chromatograms were 
recorded to assess the stability of sample.  

Oxidative degradation studies: To 1 mL of the 
stock solution of Ondansetron, 1 mL of 20% 
hydrogen peroxide was added, refluxed for 30 mins 
at 60°C. The solutions were kept for 30 mins at 
600C. The resultant solution was diluted to obtain 
10 µg/mL solution and 20 µL solution were injected 
into the system and the chromatograms were 
recorded to assess the stability of sample. 

Hydrolytic degradation studies: Stress testing under 
hydrolytic conditions was studied by refluxing the 
s t a n d a r d  Ondansetron solution in water for 6 hrs 
at a temperature of 60ºC. The resultant solution was 
diluted to obtain 10 µg/mL solution and 20 µL 
solution were injected into the system and the 
chromatograms were recorded to assess the stability 
of the sample. 

 
Fig. 2: Linearity curve of Ondansetron 
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Fig. 3: Typical chromatogram of Ondansetron  

 
Fig. 4: Chromatogram of Ondansetron in acid degradation  

 
Fig. 5: Chromatogram of Ondansetron in alkali degradation 
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Fig. 6: Chromatogram of Ondansetron in oxidative degradation  

 
Fig. 7: Chromatogram of Ondansetron in hydrolytic degradation  
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Column temperature Ambient 

Wave length 250 nm 

Injection volume 20 µL 

Flow rate 0.6 mL/min 

Run time 5 min 

Retention time 2.91 min 

 

 

Minutes

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

m
AU

0

50

100

150

m
AU

0

50

100

150

2.
78

7   18
72

07
9   55

33

   
  1.

42
53

6

DAD: Signal A, 250 nm/Bw:4 nm

16-07-21 ONDT 10mcg

Retention Time

Area

Theoretical plates (USP)

Name

Asymmetry

Minutes

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

m
AU

0

50

100

150

200

m
AU

0

50

100

150

200

2.
91

3   32
23

39
5   32

29

   
  1.

35
94

5

DAD: Signal A, 250 nm/Bw:4 nm

16-07-21 ONDT 5mcg

Retention Time

Area

Theoretical plates (USP)

Name

Asymmetry



IJRAPS, 2021:5(7):557-563 

 IJRAPS | July 2021 | Vol 5 | Issue 7 562 

Table 2: Linearity results of Ondansetron 

S. No. Concentration (µg/mL) Peak area  

1 0 0 

2 5 923395 

3 10 1872079 

4 15 2628643 

5 20 3620013 

6 25 4409482 

Slope 17653 

Intercept 35567 

Regression Equation (y) y = 17653x+35567 

Correlation Coefficient 0.999 

RESULTS AND DISCUSSION 

In the present work, a simple, rapid, novel, precise 
and accurate stability indicating HPLC method has 
been optimized, developed and validated for the 
determination of Ondansetron in pharmaceutical 
formulation by using Phenomenex C18 (150 mm × 
4.6 mm I.D., 5 µm particle size) in isocratic mode with 
mobile phase composition of 0.1% Formic acid (pH 
4.25): Acetonitrile in the ratio of 50:50 V/V resulted 
the chromatographic peak obtained was in good 
shape, better resolved and almost free from tailing. 
The flow rate was 0.6 mL/min and the drug 
component was measured with PDA detector at 250 
nm. The results of optimized HPLC conditions were 
shown in Table 1.  

Linearity was proven by regression analysis by the 
least square method. The straight line in the 
calibration curve obeyed linearity in the 
concentration range of 5-25 µg/mL for Ondansetron 
with correlation coefficient of 0.999. The results 
show that an excellent correlation exists between 
peak area and concentration of drug within the 
concentration range indicated. The linearity results 
were shown in Table 2 and the linearity curve was 
shown in Figure 2.  

The %RSD for intra-day precision and inter-day 
precision for Ondansetron was found to be 1.59 and 
0.39, which are well within the acceptable criteria of 
not more than 2.0, which indicates the method is 
precise. The results of precision studies were shown 
in Table 3.  

The %Recovery of Ondansetron were found in the 
range of 99.49-100.44% and the %Mean recovery 
was found to be 99.83%, which shows there is no 
interference from excipients and the lower values of 
%RSD indicate the method is accurate. The results of 
accuracy studies were shown in Table 4.  

The retention time of Ondansetron was 2.91 min, 
cuts down on overall time of sample analysis and the 
method was more cost effective as it utilizes very less 

quantity of mobile phase. The number of theoretical 
plates was 4652 and tailing factor was 1.35 for 
Ondansetron, which indicates efficient performance 
of the column. Typical chromatogram of drug 
Ondansetron was shown in Figure 3. No interfering 
peaks were found in the chromatogram of the 
formulation within the run time indicating that 
excipients used in the formulation did not interfere 
with the estimation of the drug Ondansetron by the 
proposed HPLC method. Selectivity of the method 
was demonstrated by the absence of any interfering 
peaks at the retention time of the drug. The LOD and 
LOQ for Ondansetron were found to be 1.53 µg/mL 
and 4.64 µg/mL, which indicate the sensitivity of the 
method. The summary of system suitability 
parameters were shown in Table 5.  

Ruggedness was observed that there were no marked 
changes in absorbance, which demonstrated that the 
developed method was rugged in nature. Robustness 
was observed that there were no marked changes in 
chromatograms of Ondansetron, which demonstrated 
that the developed method was robust in nature. The 
results of robustness study were showed in Table 6. 

Validated method was applied for the estimation of 
Ondansetron in commercial tablet formulations. The 
%Assay of Ondansetron was found to be 99.5%. The 
assay results showed that the drug contents of this 
product to be in accordance with the labeled claims. 
The results were furnished in Table 7. 

Stability studies of Ondansetron under different 
stress conditions indicated the following degradation 
behavior. In acidic degradation, the degradation 
product was appeared at retention time of 2.918 min 
and the %Degradation is 14.40%. In alkali 
degradation, the degradation product was appeared 
at retention time of 2.894 min and the %Degradation 
is 22.30%. In oxidative degradation, the degradation 
product was appeared at retention time of 2.867 min 
and the %Degradation is 14.63%. In hydrolytic 
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degradation, the degradation product was appeared 
at retention time of 2.935 min and the %Degradation 
is 3.26%. The forced degradation study showed the 
method was highly specific. The results of forced 
degradation studies were shown in Table 8. The 
typical chromatograms of degradation behavior of 
Ondansetron in different stress conditions are shown 
in Figure 4 to Figure 7.  

CONCLUSION 

The present study represents the development and 
validation of a stability indicating RP-HPLC method 
for determination of Ondansetron by following the 
recommendations of ICH guidelines. The proposed 
method showed acceptable wide linear concentration 
range, accuracy, precision, selectivity and robustness. 
The results of analysis proved that the method is 
suitable for the determination of Ondansetron in bulk 
and tablet dosage form without any interference 
from the degradation products and it is 
recommended for routine quality control analysis of 
the Ondansetron in pharmaceutical formulation.  
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