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ABSTRACT 
 

Aims: To study force degradation of aspirin and omeprazole simultaneously by RP-HPLC method 
Study design: RP-HPLC method was used to measure % degradation. 
Place and Duration of Study: Study was carried out at center of excellence, G.I.D.C., vapi-
396195, Gujarat, India between June 2019 to march 2020. 
Methodology: A force degradation study of aspirin and omeprazole was carried out 
simultaneously. The drugs were subjected to various degradation conditions like hydrolysis by acid 
and base, Oxidative degradation, and thermal degradation study. 
Results: For acidic condition, the degradation was found to be 32.63 % for aspirin and 61.64 % for 
omeprazole. For basic condition, the degradation was found to be 10.17 % for aspirin and 4.29 % 
for omeprazole. By oxidative hydrolysis, the aspirin was degraded by 15.48 % and omeprazole was 
degraded by 26.38 %. By thermal degradation, 0.37 % degradation was observed for aspirin and 
4.32 % degradation for omeprazole. 
Conclusion: In this proposed method the retention time for drug is less than 8 min, which is less 
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then available method. For omeprazole, strong degradation was observed in acidic conditions and 
mild in basic hydrolysis conditions. For aspirin, more degradation was observed in basic conditions 
than acidic hydrolysis. Both drugs were degraded in oxidative conditions using 3% H2O2. 
Omeprazole degraded more than aspirin by dry heat degradation. The method was successfully 
applied for the quantitative determination of both Active Pharmaceutical Ingredients. 
 

 
Keywords: Aspirin; omeprazole; acid hydrolysis; base hydrolysis; oxidative hydrolysis; thermal 

degradation. 
 

1. INTRODUCTION 
 

Myocardial Infarction occurs when blood flow 
stops to a part of the heart causing damage to 
the heart muscle [1]. Yosprala, a fixed-dose 
combination is available containing the 
antiplatelet agent aspirin and the proton pump 
inhibitor omeprazole [2-5]. Chemical structures of 
aspirin and omeprazole are given in Fig. 1 [6-8]. 
 

As per the literature survey, no reported method 
was found for the force degradation study of 
aspirin and omeprazole simultaneously. There 
was a method related to esomeprazole and 
aspirin but there is no actual degradation found 
simultaneously with aspirin. As per the reported 
article, there is a difference in the degradation of 
omeprazole and esomeprazole. The other 
methods were found for simultaneous 
estimations are UV [9], and HPLC [10], and 
some methods for omeprazole and aspirin 
separately. 
 

The proposed method is applied for API only, 
here degradation was done for Hydrolysis by 
acid and base, Dry heat degradation, and 
oxidation under given ICH guidelines as 
formulation can be only applied for the 
photostability study [11]. Hydrolysis is the most 
common degradation chemical reaction over a 
wide range of pH. Hydrolysis is a chemical 
process that includes the decomposition of 
chemical compounds via reaction with water. The 
hydrolytic study involves the catalysis of 

ionizable functional groups present in a molecule 
of the drug. Acidic or basic stress testing involves 
forced degradation of drug substances via 
exposure to acidic and basic conditions which 
generates primary degradants in the desirable 
range. Hydrogen peroxide is widely used for the 
oxidation of drug substances in forced 
degradation studies of other oxidizing agents. 
The photostability testing of drug substances 
must be evaluated to demonstrate that light 
exposure does not result in unacceptable 
change. Photostability studies were performed 
for the generation of primary degradants of a 
drug substance by exposure to UV or fluorescent 
conditions. Thermal degradation (e.g., dry heat & 
wet heat) should be carried out at more stress 
conditions than recommended ICH Q1A 
accelerated testing conditions. To calculate % 
degradation the following equation was used. 

 
Area of the standard peak – Area of degradant 
peak / Area of standard peak * 100 

 
2. MATERIALS AND METHODS  
 
A standard sample of Aspirin was given as a gift 
sample from Sidmak, Valsad, India, and 
Omeprazole was given as a gift sample from 
Mangalam drugs, Vapi. Methanol HPLC-grade, 
water HPLC-grade, and Disodium hydrogen 
phosphate, Hydrochloric acid, Sodium hydroxide, 
Hydrogen Peroxide has been purchased from 
Rankem, RFCL Limited, New Delhi, India. 

 

 
 

Fig. 1. Chemical structure of aspirin and omeprazole 
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Fig. 2. Chromatogram of standard aspirin (2a), chromatogram of standard omeprazole (2b), 
chromatogram of standard aspirin and omeprazole (2c) 

 
2.1 Instruments 

  
HPLC: A LC-2010 AHT HPLC of Shimadzu 
corporation equipped with LC P-100 pump, a 
PDA detector, a high-pressure gradient mixer                  
of 1500 μL, a loop injector of 20 μL capacity          
and Class-VP software was used for the 
analysis. 
 
Sonicator: A digital ultrasonic cleaner (Equitron) 
was used for mixing Heating water bath: A digital 
water bath (Equitron) was used for heating 
solutions for degradation study. 
 

2.2 Chromatographic Conditions 
 
The chromatographic column used was a C18 
column (250mm x 4.6mm, 5 µm) all obtained 
from Waters Corp. (Milford, MA, USA). The LC 
method consists of 0.05 M Disodium hydrogen 
phosphate buffer as mobile phase A, and 
Methanol as a mobile phase B in a ratio of 68: 32 
v/v, pH was adjusted to 4.5 by using phosphoric 
acid. The column temperature was maintained at 
25°C and the detection was monitored at a 
wavelength of 280 nm. The injection volume was 
20µL. The chromatogram of standard aspirin and 
omeprazole is given in Fig. 2. 

2.3 Preparation of Solutions 
 
A degradation study was performed by preparing 
4 μg/mL solution for aspirin and 2 μg/mL of 
omeprazole. For acid hydrolysis, 0.1 N HCl is 
used, and the solution was heated on a water 
bath at 60 ◦c for an hour. For base hydrolysis, 
0.1 N NaOH was used by heating a solution on a 
water bath at 60 ◦c for an hour, after that by 
using 0.5 N NaOH heating a solution on water 
bath at 60 ◦c for different duration of time. For 
oxidative degradation 3% H2O2 was used and 
solutions with Hydrogen peroxide were kept at 
room temperature for 3 hours. Thermal 
degradation was performed by solid drug sample 
using the dry heating method for 5 hours under 
sunlight. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Acid Hydrolysis 
 
Aspirin and omeprazole were heated on a 
heating water bath for an hour with 0.1     l at 
60  c temperature, 61.64 % omeprazole was 
degraded (Fig. 3b) and in aspirin, 4.24 % 
degradation has been found. (Fig. 3a). No new 
peaks of degradation products were obtained, so 
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this study was stopped after 1 hour of heating 
because of the strong degradation of 
omeprazole. 
 

3.2 Base Hydrolysis 
 
On heating with 0.1 N NaOH for 1 hour 4.37 % 
degradation of aspirin was observed (Fig. 4a) 
and a little amount of (1.91%) omeprazole was 
degraded  Fig. 4b .  fter   hours  .01   and 
2.45   degradation were obser ed for aspirin 
 Fig. 5a  and omepra ole  Fig. 5b  respecti ely. 
 hen the concentration of  a   was increased 
and after 1 hour of heating with 0.5    a   at 
60  c temperature, around 10.17 % degradation 

was observed in aspirin (Fig. 6a) and 4.29 % 
degradation was observed in omeprazole. (Fig. 
6b) So, in alkaline conditions, more degradation 
of aspirin was observed than omeprazole. 

 
3.3 Oxidative Hydrolysis 
 
Here almost 8% degradation was obtained for 
aspirin (Fig. 7a) and 8 % for omeprazole (Fig. 7b) 
with 3% H2O2 at room temperature after                    
1 hour and 15% and 27% degradation were 
obtained for aspirin (Fig. 8a) and omeprazole 
(Fig. 8b) respectively after 3 hours at room 
temperature. 

 

 
 

Fig. 3. Chromatogram of aspirin with 0.1 N HCl (3a), chromatogram of omeprazole with 0.1 N 
HCl (3b), chromatogram of aspirin and omeprazole with 0.1 N HCl (3c) 

 
Table 1. Result of degradation study 

 

Stress Condition Parameter of stress condition % degradation of API 

Aspirin Omeprazole 

Acid hydrolysis  Without heating with 0.1 N HCl  0.97 32.63 
1 hour heating with 0.1 N HCl  4.21 61.64 

Base hydrolysis  1 hour heating with 0.1 N NaOH   4.37 1.91 
3 hour heating with 0.1 N NaOH   7.01 2.45 
1 hour heating with 0.5 N NaOH 10.17  4.29 

Oxidative hydrolysis   1 hour heating with 3% H2O2 8.17  15.44 
3 hour heating with 3 % H2O2 15.48  26.38 

Thermal degradation   unlight for 5 hours at 110  C  0.37   4.32 
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Figs. 4 to 6. chromatogram of aspirin an hour after heating with 0.1 N NaOH (4a), 
chromatogram of omeprazole an hour after heating with 0.1 N NaOH (4b), chromatogram of 

aspirin and omeprazole an hour after heating with 0.1 N NaOH (4c), chromatogram of aspirin 3 
hours after heating with 0.1 N NaOH (5a), chromatogram of omeprazole 3 hours after heating 
with 0.1 N NaOH (5b), chromatogram of aspirin and omeprazole 3 hours after heating with 0.1 

N NaOH (5c), chromatogram of aspirin an hour after heating with 0.5 N NaOH (6a), 
chromatogram of omeprazole an hour after heating with 0.5 N NaOH (6b), chromatogram of 

aspirin and omeprazole an hour after heating with 0.5 N NaOH (6c) 

 
3.4 Thermal Degradation (Dry Heat 

Degradation) 
 
 ry heat degradation was carried out by heating 
both the drugs in o en at 110  C for 5 hours. 
Around 5% degradation was obtained for 
omeprazole (Fig. 9b). Negligible degradation of 

aspirin was seen (Fig. 9a). All results are 
described in Table 1. 
 

3.5 Linearity Study 
 

The linearity of the proposed method was 
evaluated by analyzing six different 
concentrations of the standard solutions of 
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aspirin and omeprazole in the range of 10 - 60 
μg/mL and 5- 0 μg/mL respectively. For linearity 
studies, six solutions with different 
concentrations for aspirin  10 μg/mL, 20 μg/mL, 
 0 μg/mL, 40 μg/mL, 50 μg/mL and 60 μg/mL  
and omepra ole  5 μg/mL, 10 μg/mL, 15 μg/mL, 
20 μg/mL, 25 μg/mL and  0 μg/mL  were 
prepared by diluting 1,2,3,4,5 and 6 ml and 0.5, 
1.0, 1.5, 2.0 and 3.0 ml of working standard 

solutions  100 μg/mL  of aspirin and omepra ole 
respectively up to 10 ml with mobile phase.                
The resulting solutions were injected in                   
triplicate and the area was measured. A plot of 
average area vs concentration was plotted and 
regression coefficient (R2) was calculated. (Fig. 
10) The linearity equation for aspirin and 
omeprazole was obtained by linear regression 
analysis. 

 

 
 

Figs. 7-8. chromatogram of aspirin an hour after 1 hour with 3% H2O2 (7a), chromatogram of 
omeprazole an hour after 1 hour with 3% H2O2 (7b), chromatogram of aspirin and omeprazole 

after an hour with 3% H2O2 (7c), chromatogram of aspirin after 3 hours with 3% H2O2 (8a), 
chromatogram of omeprazole after 3 hours with 3% H2O2 (8b), chromatogram of aspirin and 

omeprazole after 3 hours with 3% H2O2 (8c) 
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Fig. 9. Chromatogram of aspirin an after 5 hours of heati           c (9a), chromatogram of 
omeprazole after 5 hours heating at 110 c (9b), chromatogram of aspirin and omeprazole after 

5 hours heating at 110 c (9c) 
 

4. CONCLUSION 
 
In this proposed method Aspirin and omeprazole 
were stressed under ICH guidelines. Method was 
applied for active pharmaceutical ingredients. 
Here for aspirin more degradation was seen in 
base than acid hydrolysis, it was degraded in 
oxidative conditions but approximately stable in 
thermal degradation. Omeprazole was strongly 
degraded in acidic condition and oxidative 
hydrolysis. Mild degradation was observed in 
alkaline hydrolysis and it was degraded by dry 
heat degradation. 
 

DISCLAIMER 
 
The products used for this research are 
commonly and predominantly use products in our 
area of research and country. There is absolutely 
no conflict of interest between the authors and 
producers of the products because we do not 
intend to use these products as an avenue for 
any litigation but for the advancement of 
knowledge. Also, the research was not funded by 
the producing company rather it was funded by 
personal efforts of the authors. 
 

CONSENT 
 
It is not applicable. 

ETHICAL APPROVAL 
 

It is not applicable. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Mehta P, Wei J, Wenger N. Ischemic Heart 
Disease in Women: A Focus on Risk 
Factors. Trends in Cardiovascular 
Medicine. 2014;25(2):140–151.  
DOI: 10.1016/j.tcm.2014.10.005. 

2. Brady W, Brooks S, Diercks D, Egan J. 
acute coronary syndromes: American 
Heart Association Guidelines for 
Cardiopulmonary Resuscitation and 
Emergency Cardiovascular Care. 2010; 
122(18):787–817.  
Available:https://www.ahajournals.org/doi/f
ull/10.1161/CIRCULATIONAHA.110.97102
8) 

3. Coventry L, Finn J. Sex differences in 
symptom presentation in acute myocardial 
infraction: A systemic review and meta-
analysis. Heart & Lung: The Journal of 
Critical Care. 2011;40(6):477–91.  
DOI:10.1016/j.hrtlng.2011.05.001. 

https://www.ahajournals.org/doi/full/10.1161/CIRCULATIONAHA.110.971028
https://www.ahajournals.org/doi/full/10.1161/CIRCULATIONAHA.110.971028
https://www.ahajournals.org/doi/full/10.1161/CIRCULATIONAHA.110.971028
https://doi.org/10.1016/j.hrtlng.2011.05.001


 
 
 
 

Chandarana et al.; JPRI, 33(57B): 143-150, 2021; Article no.JPRI.78413 
 
 

 
150 

 

4. ValensI P, Lorgis L, Cottin Y. Prevalence, 
incidence, predictive factors and prognosis 
of silent myocardial infarction: A review of 
the literature. Archives of Cardiovascular 
Diseases. 2011;104(3):178–88.  
DOI:10.1016/j.acvd.2010.11.013. 

5. Nicki R, Colledge R, Walker R. Davidson's 
principles and practice of medicine. 
Edinburgh: Churchill Livingstone/Elsevier. 
2010;588–599. 
Available:https://www.ncbi.nlm.nih.gov/nlm
catalog?cmd=PureSearch&term=1015167
81%5Bnlmid%5D) 

6. Tripathi KD, Essentials of medical 
pharmacology, Jaypee brothers publishers 
Ltd., 6th ed. 2008;187-191,633-49. 

7. Rang HP. et al., pharmacology, Churchill 
livingstone (Elsevier), 6th ed. 2007;250-
251,389. 

8. Merck index, Merck research laboratories, 
Division of merck and company, NJUSA, 
14th

 
ed. 2006;5:5333. 

9. Patta S, Afreen S, Tappa S, Nagarajan C, 
Gnana PK. Simultaneous stimation of 
aspirin and omeprazole (yosprala) in bulk 
by UV-spectroscopy. Journal of Drug 
Delivery and Therapeutics. 2017;7(3):87 -
91.  
DOI:10.22270/jddt.v7i3.1421. 

10. Chandarana C, Kapupara P. Quantitative 
Simultaneous Estimation of Aspirin and 
Omeprazole by RP-HPLC method 
implementing AQbD Approach In 
Pharmaceutical Dosage Form. 
International Journal of Pharmaceutical 
Sciences and Research. 2017;10(8):3777-
84.  
DOI:10.13040/IJPSR.0975-8232. 

11. Singh S, Bakshi M. Guidance on Conduct 
of Stress Tests to Determine Inherent 
Stability of Drugs. Journal of 
Pharmaceutical Technology. 2000;14:1           
-14.  
DOI:10.1016/j.jpha.2013.09.003 

 

© 2021 Chandarana et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited.  
 
 
 Peer-review history: 

The peer review history for this paper can be accessed here: 
https://www.sdiarticle5.com/review-history/78413 

https://www.ncbi.nlm.nih.gov/nlmcatalog?cmd=PureSearch&term=101516781%5Bnlmid%5D
https://www.ncbi.nlm.nih.gov/nlmcatalog?cmd=PureSearch&term=101516781%5Bnlmid%5D
https://www.ncbi.nlm.nih.gov/nlmcatalog?cmd=PureSearch&term=101516781%5Bnlmid%5D
https://doi:10.22270/ujpr.v2i4.R6
http://dx.doi.org/10.1016/j.jpha.2013.09.003
http://creativecommons.org/licenses/by/2.0

