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ABSTRACT 

The objective of the project is to establish a dependable RP-HPLC-PDA method for the concurrent quantification of Amoxicillin, 
Vonoprazan, and Clarithromycin in bulk and mixed formulations. An efficient, cost-effective, and dependable method for quantifying 
Amoxicillin, Vonoprazan, and Clarithromycin has been established utilizing the RP-HPLC technique. To effectively isolate Amoxicillin, 
Vonoprazan, and Clarithromycin, 1.0 µl of a 100% solution was injected into a Luna phenyl hexyl column (250 x 4.6 mm, 5 µm). The 
mobile phase comprised 0.1% TFA: The solvent composition consisted of methanol and acetonitrile in a ratio of 60:20:20, with a flow 
rate maintained at 1 ml/min and a detection wavelength established at 231 nm. The column and the injection port were maintained 
at a constant temperature of 30 °C throughout. The retention times (RT) of Amoxicillin, Vonoprazan, and Clarithromycin were 
recorded at 2.54 min, 4.20 min, and 5.72 min, respectively, in accordance with established system appropriateness criteria. Linear 
responses were noted for Amoxicillin, Vonoprazan, and Clarithromycin within the ranges of 125 to 750 µg/ml, 5 to 30 µg/ml, and 125 
to 750 µg/ml, respectively. The LOD and LOQ values were determined as 0.5 µg/ml and 2 µg/ml for Amoxicillin, 0.018 µg/ml and 0.02 
µg/ml for Vonoprazan, and 0.5 µg/ml and 2 µg/ml for Clarithromycin. The % RSD values for both precisions were evaluated within 
the range of 0.4 to 0.8. The average recovery of Amoxicillin, Vonoprazan, and Clarithromycin ranged from 99.9% to 100.9%. The 
statistical analysis of the validation parameters verified that the approach was dependable for its accuracy, sensitivity, and precision, 
while also demonstrating a significant level of sensitivity. The examination of analytes under diverse stressful conditions ensures the 
stability of the substances, hence confirming their representation of the method's stability indication.  The newly developed 
technique is highly effective in isolating Amoxicillin, Vonoprazan, and Clarithromycin from each other. The degradation products 
generated under stress conditions were also isolated with high resolution. The research determined that the proposed strategy has 
significant implementation in the pharmaceutical industry.  

Keywords: Amoxicillin, Vonoprazan and Clarithromycin, RP-HPLC, Luna phenyl hexyl column C18 column, Specificity, Stability 
indicating. 

 
INTRODUCTION 

larithromycin being well tolerated than 
Erythromycin, Penicillin, Ampicillin/Amoxicillin to 
treat various upper and lower respiratory tract 

infections 1. Clarithromycin on long term use is effective in 
treatment of COPD with less adverse effect 2. Amoxicillin, 
Vonoprazan, and Clarithromycin are used to treat and 
prevent the recurrence of ulcer (sores in the lining of 
stomach or intestine) caused by a specific kind of bacterium 
(H. Pylori). Vonoprazan is classified as a Potassium 
Competitive Acid Blocker (PCAB). Clarithromycin and 
Amoxicillin belong to the class of medications known as 
antibiotics. Vonoprazan functions by reducing gastric acid 
production. Clarithromycin and Amoxicillin function by 
inhibiting the proliferation of bacteria that may induce 
ulcers. 3 

Vonoprazan is an innovative gastric acid suppressant 
utilized in Japan for the treatment of gastric diseases, 
including H. pylori infections. It demonstrates superiority 
over traditional proton pump inhibitor (PPI) therapy in 
eradicating clarithromycin-resistant H. pylori strains. 
Nonetheless, clarithromycin has been misapplied, as the 
combination of Vonoprazan and amoxicillin effectively 
cures approximately 80% of infections without the need for 

clarithromycin4. Vonoprazan (VPZ) is an innovative 
potassium-competitive acid blocker (PCAB). It functions by 
competing for potassium on the luminal side of the parietal 
cell, resulting in fast and reversible inhibition of H-K ATPase, 
hence suppressing prolonged acid secretion. Unlike PPIs, 
Vonoprazan is a more effective inhibitor of acid secretion. 
It has a rapid beginning of action, reduced anti-secretory 
variability, enhanced safety, and improved tolerability 5-7. 
Figure 1-3 shows the chemical structure of the drugs. 

 

Figure 1: Amoxicillin 

 

Figure 2: Vonoprazan 
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Figure 3: Clarithromycin 

Literature Review 

As per the literature review, we found out that there are 
many UPLC, HPLC, LC-MS, Bioanalytical methods either for 
the single drug or in combination with other drugs. When 
we look for the combination of Amoxicillin, Vonoprazan, 
and Clarithromycin there are very few UPLC and one HPLC 
method. Retention time in reported method is more 
whereas the resolution obtained was less when compared 
with current developed method. The mobile phase in our 
method consists less organic phase making it economical. 
System suitability parameters like USP tailing and 
theoretical plates were found to be better than the 
reported method. So, there is a need to develop a HPLC 
method which is more accurate, precise uses less organic 
phase having low retention time and high resolution for the 
estimation of Amoxicillin, Vonoprazan, and Clarithromycin. 
8-29 

EXPERIMENTAL STUDY 

Instrumentation: A Waters Alliance e-2695 
chromatographic system, comprising a quaternary pump, 
PDA detector 2998, and Empower-2.0 chromatographic 
software, was utilized. 

Chemicals and reagents: Acetonitrile, methanol, and HPLC-
grade water were procured from Merck India Ltd, Mumbai, 
India. Active pharmaceutical ingredients of Amoxicillin, 
Vonoprazan, and Clarithromycin standards were obtained 
from Glenmark, Mumbai. A formulation consisting of 
Amoxicillin Capsules, Vonoprazan, and Clarithromycin 
tablets from Glenmark, with label claims of 500 mg 
Amoxicillin, 20 mg Vonoprazan, and 500 mg Clarithromycin, 
was utilized.  

Mobile phase: Incorporate 0.1% TFA, methanol, and 
acetonitrile in a 60:20:20 ratio, mix completely, sonicate for  

5 minutes, and filter through a 0.45 µm membrane filter for 
use as the mobile phase. Acetonitrile serves as a diluent. 

Preparation of a standard solution:  

Accurately measure and transfer 50 mg of Amoxicillin, 20 
mg of Vonoprazan, and 50 mg of Clarithromycin working 
standard into a 10 ml volumetric flask. Introduce about 7 ml 
of diluent, sonicate for 30 minutes to guarantee full 
dissolution, and thereafter fill to the designated mark with 
diluent. Then, put 1 ml of the specified Vonoprazan solution 
into a 10 ml volumetric flask and dilute to the mark with the 
suitable solvent. This functions as the stock solution. 

Transfer 1 ml of the stock solution into a 10 ml volumetric 
flask and dilute to the mark with the appropriate diluent to 
achieve concentrations of 500 ppm Amoxicillin, 20 ppm 
Vonoprazan, and 500 ppm Clarithromycin.  

Preparation of the sample solution: 

Accurately measure and transfer 56 mg of Amoxicillin, 4 mg 
of Vonoprazan, and 57 mg of Clarithromycin into a 10 ml 
volumetric flask, subsequently adding 7 ml of diluent. 
Sonicated for dissolving, thereafter adjusted to the 
prescribed volume with diluents and filtered through a 0.45 
µm nylon syringe filter. Then, put 1 ml of the specified 
sample stock solution into a 10 ml volumetric flask and 
dilute to the mark with the suitable diluents to achieve 
concentrations of 500 ppm Amoxicillin, 20 ppm 
Vonoprazan, and 500 ppm Clarithromycin.  

Optimized chromatographic conditions: 

Table 1: Optimized method chromatographic conditions 

Parameters Chromatographic conditions 

Mobile phase 0.1% TFA: Methanol: Acetonitrile 
(60:20:20) 

Column Luna phenyl hexyl column 

(250 x 4.6mm, 5µm) 

Flow rate 1ml/min 

Column 
temperature 

250C 

Sample 
temperature 

250C 

Wave length 231 nm 

Injection volume 10 µl 

Run time 10 min 

Retention time 2.540 min-Amoxicillin 

4.209 min-Vonoprazan 

5.725 min-Clarithromycin  

 

Figure 4: Typical chromatogram for standard solution 

Validation of the proposed method  

The method was validated for linearity, precision, accuracy, 
robustness, ruggedness, forced deterioration, and stability. 
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Specificity: 

Specificity refers to the capacity to unequivocally evaluate 
the analytic amidst components that may be anticipated to 
exist. Typically, these encompass contaminants, 
degradants, matrix, etc. Table 2 shows the system 
suitability results. 

Table 2: System Suitability parameters 

Drug RT USP  

Resolution 

USP  

Tailing 

USP Plate 
Count 

A 2.540  0.91 17118 

V 4.209 6.71 1.16 8621 

C  5.725 5.93 1.09 17845 

Linearity:  
Accurately weigh and transfer 50 mg of Amoxicillin, 20 mg 
of Vonoprazan, and 50 mg of Clarithromycin working 
standard into a 10 ml volumetric flask. Add roughly 7 ml of 
diluent, sonicate for 30 minutes to ensure complete 
dissolution, and then fill to the mark with diluent. 
Subsequently, transfer 1ml of the aforementioned 
Vonoprazan solution into a 10ml volumetric flask and dilute 
to the mark with the appropriate diluents.  Results for 
Linearity are shown in Table 3. 

Table 3: Results of linearity 

Parameters A V C 

Range (µg/mL) 125-750 5-30 125-750 

R2 0.99989 0.99987 0.99983 

Slope 8155.40 4103.1 7541.27 

Y- intercept 28482.82 549.07 33884.54 

Accuracy: 

Preparation of a 50% solution relative to the target test 
concentration. Precisely weigh and transfer 56 mg of 
Amoxicillin, 4 mg of Vonoprazan, and 57 mg of 
Clarithromycin into a clean, dry 10 ml volumetric flask. Add 
diluents and sonicate to ensure full dissolution, then fill to 
the mark with diluents. Subsequently, transfer 0.5 ml of the 
aforementioned sample stock solution into a 10 ml 
volumetric flask and dilute to the mark using the 
appropriate diluent. Table 4 shows the accuracy values of 
the drug. 

Table 4: Results of Accuracy 

S. No % 
Level 

% 
Recovery 

of A 

% 
Recovery 

of V 

% 
Recovery 

of C 

1 50 99.9 99.9 100.5 

2 100 100.0 99.9 100.4 

3 150 100.0 100.2 100.0 

Mean  100.0 100.0 100.3 

SD  0.058 0.173 0.260 

Precision: 

Precision refers to the extent of repeatability of an 
analytical process under standard operational conditions. 
There are three sorts of precision. Table 5 shows the 
Precision results. 

System Precision  

Method Precision  

Intermediate Precision 

Table 5: Results of system precision 

Variable  %RSD of A %RSD of V %RSD of C 

System Precision 0.47 0.23 0.78 

Intermediate 
Precision 

0.49 0.21 0.40 

Repeatability 0.38 0.30 0.35 

Limit of detection (LOD) and Limit of quantification 
(LOQ): 

The limit of detection and limit of quantification of the 
substance were determined using the equation outlined in 
ICH recommendations. Results are shown in Table 6. 

Table 6: LOD and LOQ values 

Drug LOD LOQ 

A  0.50 µg/ml 2.00µg/ml 

V  0.018µg/ml 0.018µg/ml 

C  0.50µg/ml 2.00µg/ml 

Robustness: 

To assess the method's robustness, intentional alterations 
were made to the flow rate, mobile phase composition, and 
wavelength. Table 7 shows the Robustness values. 

Table 7: Robustness values 

Parameter % RSD 

A V  C 

Flow minus (0.9 ml/min) 0.30 0.25 0.25 

Flow plus (1.1 ml/min) 0.46 0.20 0.42 

Organic minus (-10%) 0.36 0.20 0.21 

Organic plus (+10%) 0.35 0.10 0.35 

Forced Degradation:  

Stock Preparation: Accurately weigh and transfer 56 mg of 
Amoxicillin, 4 mg of Vonoprazan, and 57 mg of 
Clarithromycin into a 10 ml volumetric flask, subsequently 
adding 7 ml of diluent. Sonicated for dissolving, thereafter 
adjusted to the prescribed volume with diluents and filtered 
through a 0.45 µm nylon syringe filter.  

Acidic degradation: Transfer 1 ml of the specified stock 
solution into a 10 ml volumetric flask, add 3 ml of diluent, 
and include 1 ml of 1N HCl. Permit the mixture to rest for 

http://www.globalresearchonline.net/
http://www.globalresearchonline.net/


Int. J. Pharm. Sci. Rev. Res., ISSN: 0976 – 044X, 85(1) – January 2025; Article No. 16, Pages: 101-105                       DOI: 10.47583/ijpsrr.2025.v85i01.016 

 

 

International Journal of Pharmaceutical Sciences Review and Research International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 
Available online at www.globalresearchonline.net  

 

104 

15 minutes. After 15 minutes, introduce 1 ml of 1N NaOH 
and dilute to the designated mark using diluents. Employ a 
0.45 µm syringe filter and transfer the contents to a vial.  

Alkali degradation: Transfer 1 ml of the specified stock 
solution into a 10 ml volumetric flask, add 3 ml of diluent, 
and include 1 ml of 1N NaOH. Permit the mixture to rest for 
15 minutes. After 15 minutes, introduce 1 ml of 1N HCl and 
dilute to the required volume using diluents. Employ a 0.45 
µm syringe filter and transfer the contents to a vial.  

Peroxide degradation: Transfer 1 ml of the specified stock 
solution into a 10 ml volumetric flask, add 3 ml of diluent, 
and incorporate 1 ml of 10% H2O2. Permit the mixture to 
rest for 15 minutes. After 15 minutes, modify to the 
required concentration using diluents. Employ a 0.45 µm 
syringe filter and transfer the contents to a vial. 

Reduction degradation: Transfer 1 ml of the specified stock 
solution into a 10 ml volumetric flask, add 3 ml of diluent, 

and incorporate 1 ml of 10% sodium bisulfite. Permit the 
mixture to rest for 15 minutes. After 15 minutes, modify to 
the desired concentration using diluents. Employ a 0.45 µm 
syringe filter and transfer the contents to a vial. 

Thermal degradation: 600 mg of Amoxicillin, 100 mg of 
Vonoprazan, and 600 mg of Clarithromycin standards were 
deposited on a petri dish and subjected to a hot air oven at 
110°C for a duration of 3 hours. Dispense 500 mg of 
Amoxicillin, 20 mg of Vonoprazan, and 500 mg of 
Clarithromycin into a 10 ml volumetric flask and dilute to 
the calibration mark using diluents. Transfer 1 ml of the 
specified Vonoprazan solution into a 10 ml volumetric flask 
and dilute to the calibration line using diluents. Dilute 1 ml 
to a total volume of 10 ml. The sample underwent UV 
radiation for 72 hours, after which the exposed sample was 
analysed. The sample was then diluted using diluents and 
injected into the HPLC for analysis. Forced Degradation 
results are shown in Table 8. 

Table 8: Results of forced degradation 

Degradation Conditions A V C 

% Degradation % Degradation % Degradation 

Control degradation 0 0 0 

Acid degradation 9.6 0.7 13.7 

Alkali degradation 13.2 0.8 11.2 

Peroxide degradation 14.6 13.6 14.4 

Reduction degradation 0.6 9.5 8.5 

Hydrolysis degradation 0.2 2.8 1.4 

Thermal degradation 11.0 1.2 4.0 

Photolytic degradation 1.1 1.9 3.2 

    

CONCLUSION 
This study presents a unique, rapid, cost-effective, 
sensitive, and readily accessible HPLC approach for the 
simultaneous quantification of Amoxicillin, Vonoprazan, 
and Clarithromycin in bulk and pharmaceutical 
formulations. The primary advantage of this method is the 
reporting of HPLC techniques. This approach offers reduced 
run time, affordability, accessibility, sensitivity, 
dependability, and reproducibility. These attributes are 
crucial for analysing a substantial quantity of samples. All 
characteristics, including linearity, accuracy, specificity, 
robustness, forced deterioration, and stability, were 
validated and deemed to meet acceptable criteria. The RSD 
values for all parameters were determined to be below 2, 
indicating that the method's validity and the results 
obtained are in reasonable concordance. The proposed 
method can be readily utilized for the regular analysis and 
pharmaceutical formulations of Amoxicillin, Vonoprazan, 
and Clarithromycin Sulfate in quality control laboratories 
without any prior separation.  
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