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ABSTRACT 

The developed Reverse phase-Ultra High performance liquid chromatographic (RP-UHPLC) 

method for the analysis of Ondansetron solid dosage form is precise and feasible. The 

separation was carried out on a Phenomenex C18; 3mm X 50 mm; 2.1microns column, using 

Mobile phase: Mixture of Buffer: Acetonitrile (500:500) with flow rate at 0.3 mL/min and 

analysis was performed at wavelength 216 nm. The injection volume was 10 μL. The 

retention time of the drug was 3.571 min. Robustness conditions like Flow minus 

(0.2ml/min), Flow plus (0.4ml/min), Wavelength minus and Wavelength plus was 

maintained. System suitability parameters were not much affected and all the parameters 

were passed. %RSD was within the limit. The method was validated as per ICH norms. The 

use of short column made method consumable. The method is also cost effective. The 

proposed method is useful for rapid analysis of Ondansetron in pharmaceutical dosage forms. 

 

Key Words: Reverse phase-Ultra High performance liquid chromatographic (RP-UHPLC), 

Ondansetron. 

 
INTRODUCTION 

 

 

Ondansetron [8] is used to prevent nausea and vomiting that is caused by cancer medicines (chemotherapy) or 

radiation therapy. It is also used to prevent nausea and vomiting that may occur after surgery. Ondansetron 

works in the stomach to block the signals to the brain that cause nausea and vomiting. 
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Structure[12]:   

 

Figure no.1 Structure of Ondansetron 

 

Pharmaceutical Analysis plays a major role today, and it can be considered as an interdisciplinary subject. 

Pharmaceutical Analysis derives its principle from various branches of sciences like Chemistry, Physics, 

Microbiology, Nuclear Sciences, Electronics, etc. [1] 

Quantitative analysis is the primary way that pharmaceutical analytical techniques are used, while there are 

many additional uses as well [2]. 

Pharmaceuticals and drugs are chemicals or similar substances that can be inorganic, organic, or have a different 

origin. Regardless of their source, we quantify or subjectively assess them using a feature of the medicinal 

substance [2]. 

Chromatography [3]:  

• The term “chromatography” is derived from Greek, chroma meaning “colour” and graphy meaning “to 

write”. 

• Chromatography is the separation of a mixture into individual components using a stationary phase and a 

mobile phase. 

TYPES OF CHROMATOGRAPHY[4]:   

 

 

Figure no.2 Chromatography types 
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ULTRA HIGH PERFORMANCE LIQUID CHROMATOGRAPHY [5]: 

UHPLC, Ultra-High-Performance Liquid Chromatography is similar to HPLC, in that it is a technique used to 

separate different constituents of a compound. Used predominately to identify, quantify and separate 

components of a mixture by using high pressure to push solvents through the column. In UHPLC, particle sizes 

less than 2um can be used, providing better separation than HPLC where particle size is limited to 5um. These 

smaller particles require higher pump pressures (100MPa vs.40 MPa, making this technique very efficient with 

fast analysis and higher resolution. 

ANALYTICAL METHOD DEVELOPMENT[6]: 

There are more and more new medications coming into the market each year. These medications could be 

brand-new creations or a partial structural alteration of already-existing ones. The date a medicine is first 

introduced to the market and the date it is included in pharmacopoeias frequently coincide. This occurs as a 

result of the potential risks associated with continuing to use these medications more widely, reports of new 

toxicities that prompt their removal from the market, the emergence of patient resistance, and the launch of more 

effective medications by rival companies. Studies on specificity, linearity, accuracy, precision, range, detection 

limit, quantization limit, and robustness are often required for methods for regulatory submission. These studies 

guarantee that the analytical approach in issue provides timely, accurate, repeatable, and reliable data sufficient 

for the intended application. The goal of the evolutionary process of HPLC and UPLC technique development 

and application at every level of the drug development process is to satisfy a pharmaceutical company's 

business, regulatory, and scientific demands. 

ANALYTICAL METHOD VALIDATION[7]: 

Validation: A systematic study that serves to demonstrate that processes and systems carry out their intended 

functions in an appropriate and consistent manner is known as validation. 

Validation Parameters: 

a) Accuracy 

b) Precision 

c) Linearity Range 

d) Limit of Detection and limit of Quantification 

e) Selectivity and Specificity 

f) Ruggedness 

g) Robustness 

h) System suitability. 

Principle: 

RP-UHPLC are the reported analytical methods for compounds either individually or in combination with other 

dosage form. Hence, it was felt that, there is a need of new analytical method development for the estimation of 

Ondansetron by UHPLC in pharmaceutical dosage form. 

Chromatographic conditions: 

Table No.1 conditions of chromatography 

Column Phenomenex C18; 3mm X 50 mm; 2.1microns 

Wavelength 216 nm 

Flow Rate 0.3 ml/min 

Injection volume 10 µl 

Mobile Phase Mixture of Buffer: Acetonitrile  (500:500) 

https://www.eag.com/high-performance-liquid-chromatography-hplc/
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Buffer preparation:  

Weigh 2.7 g of potassium dihydrogen phosphate and transfer into clean and dried  1000 ml beaker and add 600 

ml water , mix well and make upto volume with water then adjust the pH 5.4 with 1 M sodium hydroxide. 

1. Diluents:   

Based up on the solubility of the drugs, diluents were selected equal volume of methanol and mobile phase.  

2. Preparation of Standard solution: 

Weigh accurately and transfer about 40 mg of Ondansetron hcl working standard into a 50 ml volumetric 

standard flask. Dissolve with Diluents and makeup to the volume with Diluents and further dilution 5 ml in to a 

50 ml volumetric standard flask with makeup to the volume with diluents  

3. Preparation of Sample solution:  

Weigh accurately equivalent to 4mg of sample into 50 ml volumetric standard flask. Dissolve with Diluents and 

makeup to the volume with diluents. 

4. VALIDATION: 

System suitability parameters:  

The system suitability parameters were determined by preparing standard solution of Ondansetron were 

injected five times and the parameters like RSD% for Retention time & Area were determined. 

The % RSD for the area of five standard injections results should not be more than 2%.  

4.1. Specificity:  

Checking of the interference in the optimized method. We should not find any interfering peaks in blank and 

placebo at retention times of these drugs in this method. So, this method was said to be specific. 

 

4.2. Precision:  

4.2.1. Preparation of standard solution: 

Weigh accurately and transfer about 40 mg of Ondansetron HCl working standard into a 50 ml volumetric 

standard flask. Dissolve with Diluents and makeup to the volume with Diluents and further dilution 5 ml in to a 

50 ml volumetric standard flask with makeup to the volume with diluents  

4.2.2. Preparation of sample solution: 

Weigh accurately equivalent to 4 mg of sample into 50 ml volumetric standard flask. Dissolve with diluents and 

makeup to the volume with Diluents. 

4.3. Linearity (for Ondansetron):  

4.3.1. Preparation of standard stock solution: 

Weighed accurately and transferred   about 40mg of Ondansetron hcl standard into 50  ml volumetric standard 

flask Dissolve with diluents and makeup to the volume with Diluents.  
 

4.3.2. 50% Ondansetron  Standard solution:  

2.5ml standard stock solutions were pipette out and made up to 50 ml.   

4.3.3. 75% Ondansetron Standard solution:  

3.75 ml standard stock solutions were pipette    out and made up to 50 ml.   

4.3.4. 100% Ondansetron Standard solution: 

5 ml standard stock solutions were pipette out and made up to 50 ml.   

4.3.5. 125% Ondansetron Standard solution: 

 6.25ml standard stock solutions were pipette out and made up to 50ml. 

4.3.6. 150% Ondansetron Standard solution:  

7.5ml standard stock solutions were pipette out and made up to 50ml.   

4.4. Accuracy (for Ondansetron):  

4.4.1. Preparation of Standard solution:  

Weigh accurately and transfer about 40 mg of Ondansetron HCl working standard into a 50 ml volumetric 

standard flask. Dissolve with Diluents and makeup to the volume with Diluents and further dilution 5 ml in to a 

50 ml volumetric standard flask with makeup to the volume with diluents. 
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4.4.2. For preparation of 80% solution:  

Weigh accurately and transfer powdered sample equivalent to about 3.2 mg of Ondansetron into 50 ml 

volumetric standard flask. Dissolve with diluents and makeup to the volume with diluents.  

4.4.3. For preparation of 100% solution:  

Weigh accurately and transfer powdered sample equivalent to about 4 mg of Ondansetron into 50 ml volumetric 

standard flask. Dissolve with diluents and makeup to the volume with diluents.  

4.4.4. For preparation of 120% solution:  

Weigh accurately and transfer powdered sample equivalent to about 4.8 mg of Ondansetron into 50 ml 

volumetric standard flask. Dissolve with diluents and make up to the volume with diluents.   

Procedure: 

The standard solution, Accuracy -80%, Accuracy -100% and Accuracy -120% solutions were injected. The 

amount found and amount added for Ondansetron mean recovery values were calculated and the results were 

summarized.  

Acceptance Criteria:  

The % Recovery for each level should be between 98.0 % to 102.0 % 

4.5. Robustness:  

Small deliberate changes in method like Flow rate and Wavelength were made but there were no recognized 

change in the result and were within range as per ICH[13] Guide lines.  

Robustness conditions like Flow minus, Flow plus, Wavelength decreasing and Wavelength increasing was 

maintained and samples were injected in duplicate manner. System suitability parameters were not affected and 

all the parameters were passed. %RSD was within the limit.  

 

SYSTEM SUITABILITY: 

System suitability: All the system suitability parameters were within the range and satisfactory as per ICH 

guidelines.  

System suitability parameter for Ondansetron  

Table No.2 for system suitability parameter for Ondansetron 

Sample ID  
 ONDANSETRON 

RT  AREA  

Injection -01  3.571 3798.294 

Injection -02  3.572 3759.254 

Injection -03  3.580 3799.625 

Injection -04  3.521 3792.451 

Injection -05  3.586 3796.257 

Average:  3.566  3789.176 

SD:  0.03 16.945 

% RSD:  0.73 0.45 
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Figure No.3 System suitability Chromatogram 

 

Discussion:  

According to ICH guidelines % RSD for Retention and Area should not more than 2.0, all the system suitable 

parameters were passed and were within the limits. 

 
Figure No.4. Chromatogram of blank. 

 
 

Figure No.5 Chromatogram of placebo 
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Figure No.6 Typical Chromatogram 

 

Discussion:  

Retention time of Ondansetron was eluted at 3.571min. We did not find and interfering peaks in blank and 

placebo at retention times of these drugs in this method. So, this method was said to be specific. 

PRECISION: 

SYSTEM PRECISION: 

System precision of Ondansetron  

 Table No 3. for System Precision of ondansetron 
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Discussion: From a single volumetric flask of working standard solution five injections were given and the 

obtained areas were mentioned above. Average area, standard deviation and % RSD was calculated for 

Ondansetron. % RSD obtained for six different sample solutions as 1.14% for Ondansetron. As the limit of 

Precision was less than “2” the system precision was passed in this method.  

ACCURACY: 

Accuracy of Ondansetron  

Table No.4 for Accuracy of Ondansetron 
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LINEARITY:  

Table No.5 for Linearity data of Ondansetron 

 

Discussion: 

Five linear concentrations of Ondansetron were injected in a duplicate manner. Average areas were mentioned 

above and linearity equations obtained for Ondansetron y = 0.0262x–0.7578 Correlation coefficient obtained 

wasR² =0.9998 for the Ondansetron respectively.  
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ROBUSTNESS: 

Robustness for Ondansetron  

                          Table No.6 for Robustness data of Ondansetron 

 

 

Figure No.7 Flow minus blank Chromatogram of Ondansetron 

 

                           Figure No.8. Flow minus standard Chromatogram of Ondansetron   

S.No Condition %RSD of Ondansetron Assay 

1  Flow rate (-) _0.2 0.50%  

2  Flow rate (+) _0.4 0.79%  

3  Wavelength (-)_215  0.95%  

4  Wavelength (+)_217  0.52%  
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                                 Figure No.9. Flow minus sample Chromatogram of Ondansetron   

 

 

Figure No.10 Flow plus blank Chromatogram of Ondansetron 

 

 Figure No.11 Flow plus Standard Chromatogram of Ondansetron 
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 Figure No.12. Flow plus sample Chromatogram of Ondansetron 

 

Figure No.13.Wavelength minus blank Chromatogram of Ondansetron 

 

Figure No.14. Wavelength minus standard Chromatogram of Ondansetron 
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Figure No.15. Wavelength minus sample Chromatogram of Ondansetron 

 

 Figure No.16. Wavelength plus blank Chromatogram of Ondansetron 

 

Figure No.17. Wavelength plus standard Chromatogram of Ondansetron 
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Figure No.18. Wavelength plus sample Chromatogram of Ondansetron 

Discussion:  

Robustness conditions like Flow minus (0.2ml/min), Flow plus (0.4ml/min), Wavelength minus and Wavelength 

plus was maintained and samples were injected in duplicate manner. System suitability parameters were not 

much affected and all the parameters were passed. %RSD was within the limit. 

ASSAY: 

Assay of Ondansetron    

Table No.7 for Assay of Ondansetron 
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Figure No.19 Assay blank Chromatogram of Ondansetron 

 

Figure No.20 Assay standard (injection 1) Chromatogram of Ondansetron 

 

Figure No.21 Assay standard (injection 2) Chromatogram of Ondansetron 



R. Saran, World J Pharm Sci 2024; 12(01): 18-36 

33 

 

 

Figure No.22. Assay standard (injection 3) Chromatogram of Ondansetron 

 

Figure No.22. Assay standard (injection 4) Chromatogram of Ondansetron 

 

Figure No.23. Assay standard (injection 5) Chromatogram of Ondansetron 



R. Saran, World J Pharm Sci 2024; 12(01): 18-36 

34 

 

 

Figure No.24. Assay sample (injection 1) Chromatogram of Ondansetron 

  

 

Figure No.25. Assay sample (injection 2) Chromatogram of Ondansetron 

 

Assay:  

Assay was performed with the above formulation. Average percentage of Assay for Ondansetron 100.70% 

respectively. 
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SUMMARY AND CONCLUSION  

Table No.8 for Results of test parameters 

 

Parameters Ondansetron  Limit 

Linearity: 

Regression equation(Y=mx+c) 

y = 0.0262x–0.7578 

(r² =0.9998) 

r² not less than 0.99 

Assay 

(% mean assay) 

 

100.70% 

 

98%-102% 

Specificity Complies No interference of any peak 

Method precision %RSD 1.14 % RSD NMT 2.0% 

Intermediate precision day-01 %RSD 0.66% RSD NMT 2.0% 

Intermediate precision day-02 %RSD 1.21% RSD NMT 2.0% 

Accuracy % 99.70% to 101.20% 98-102% 

 
 

 

Robustness 

 

FM 0.50% 

 

%RSD NMT 2.0 

FP  0.79%  

WM  0.95%  

WP  0.52%  

 

Conclusion:  

Method development & validation of ondansetron was done by using UHPLC method. The estimation was done 

by using Phenomenex C18; 3mm X 50 mm; 2.1microns, mobile phase as Acetonitrile, methanol (500:500) at a 

flow rate 0.3ml/min. Accuracy parameter is considered accurate if the average recovery is not less than 98% and 

not more than 102%. Precision parameter RSD of six replicate injections should be NMT 2%. The linearity 

range of Ondansetron was found to be r² =0.9998 in UHPLC. Linear regression was not more than 0.999.the 

values of %RSD was <2. Specificity for the ondansetron is complies to the result that should not interfere in the 

peak. Robustness conditions like Flow minus (0.2ml/min), Flow plus (0.4ml/min), Wavelength minus and 

Wavelength plus was maintained. System suitability parameters were not much affected and all the parameters 

were passed. %RSD was within the limit. A simple, Accurate, precise method was developed for the 

simultaneous estimation of the Ondansetron in solid dosage form. Retention time of Ondansetron was found 

3.571min. %RSD of the Ondansetron found 0.73%. %Assay was obtained as 100.70% for Ondansetron 

Regression equation of Ondansetron is y=0.0262. x-0.7578 & r² =0.9998. Retention times were decreased and 

that run time was decreased, so the method developed was simple and economical that can be adopted in regular 

Quality control test in Industries.     
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