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Simultaneous Estimation of Aspirin and Vonoprazan in Active Pharmaceutical
Ingredient and pharmaceutical formulation by RP-HPLC
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ABSTRACT

A reliable, precise, and sensitive reversed-phase high-performance liquid chromatography (RP-HPLC) method was developed and
validated for the simultaneous estimation of Aspirin and Vonoprazan in bulk drug and pharmaceutical formulations. Chromatographic
separation was achieved using a Phenomenex C18 column with a mobile phase consisting of 0.02 M potassium dihydrogen phosphate
(KH2PO.), acetonitrile, and water in a 40:40:20 (v/v/v) ratios, adjusted to pH 4.0 with orthophosphoric acid. The method showed good
linearity over concentration ranges of 10—50 ug/mL for Aspirin and 2—-10 pg/mL for Vonoprazan with correlation coefficients greater
than 0.999. Validation in accordance with ICH Q2 (R1) guidelines confirmed high specificity, accuracy, precision with %RSD < 2,
robustness, and suitable limits of detection and quantification. The method was successfully applied to marketed combined dosage

forms, proving its applicability for routine quality control.
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INTRODUCTION

Aspirin, a cyclooxygenase inhibitor, is widely used for
its analgesic, antipyretic, and antiplatelet properties,
while Vonoprazan, a potassium-competitive acid blocker,
efficiently suppresses gastric acid secretion. The combination
of these drugs mitigates gastrointestinal side effects while
preserving therapeutic benefits. Accurate simultaneous
quantitation of these drugs is essential in combined
pharmaceutical formulations. RP-HPLC techniques are
preferred due to their sensitivity and specificity. This study
aims to develop and validate a novel RP-HPLC method
following regulatory guidelines for routine analysis of
Aspirin and Vonoprazan.

Experimental

Materials

Active Pharmaceutical Ingredients of Asprin as a gift
sample from Spark Lifesciences and Vonoprazan as a gift
sample Bio-Synth

Chemicals Used

Chemical used in the research are Acetonitrile AR Grade
(Fisher Scientific Ltd. India), Buffer Capsules,Methanol,
Ortho Phosphoric Acid GR (Merk ,India),Potassium Di
Hydrogen Phosphate GR (Merk ,India), DMSO. Acetonitrile
HPLC Grade (Merk, India), Distilled Water HPLC Grade
(Fisher Scientific Ltd. India), Methanol HPLC Grade (Merk
,India).
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Equipments

Analytical Balance( Model, UV-Vis Spectrophotometer
1800 (Shizmazu Corporation ,Kyoto, Japan),
Syringe filter(vertipure Nylon syringe Filter,133 mm
diameter,0.45um pore size, Vertical, Thialand, Sonicator
(Sonapros Ultrasonic Processor / Sonicator Oscar
ultrasonics Pvt. Ltd Maharashtra, India), pH Meter
(Instrument India, Mumbai), Indicator paper pH 1.0-
14.0, High Performance liquid Chromatography (HPLC)
(Shizmazu Corporation ,Kyoto , Japan) consists of with
following Solvent delivery module LC-20AD Prominence.
UV-VIS Detector SPD-20A/SPD-20AV Prominence.
Phenomex C18 HPLC Column ,4.6X150mm,5um,USA,
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Microliter Syringe(Hamilton Bonaduz AG Switzerland).

Chromatographic Conditions

The chromatographic analysis was performed using a
Phenomenex C18 column (250 x 4.6 mm, 5 um particle
size), pre-equilibrated with the mobile phase comprising
0.02 M potassium dihydrogen phosphate (KH2PO.):
acetonitrile: water (40:40:20, v/v/v), adjusted to pH 4.0
with orthophosphoric acid.

*  Flow rate: 1.0 mL/min

*  Detection wavelength: 235 nm (isobestic point)

* Injection volume: 20 pL

*  Run time: 15 minutes

Preparation of Standard Stock Solutions

Accurately weighed quantities of Aspirin (100 mg) and
Vonoprazan (100 mg) were transferred to separate 100
ml volumetric flasks. Each was dissolved in 50 ml of
acetonitrile and the volume was made up to the mark with
water to obtain 1000 pg/ml stock solutions.

Preparation of Working Standard Solutions

Aliquots from the stock solutions were appropriately
diluted with water to obtain working standards of desired
concentrations for method calibration and validation.

Selection of Detection Wavelength

UV scanning of the standard drug solutions (200400 nm)
revealed maximum absorbance at 225 nm for Aspirin and
247 nm for Vonoprazan. The isobestic point for the two
drugs was observed at 235 nm (Fig. 1), which was selected
for simultaneous estimation.

Preparation of Mixed Standard Solutions

Weigh accurately 100 mg of Aspirin and 10 mg of
Vonoprazan. Transfer in 100 ml volumetric flask add 20
ml of Acetonitril and sonicate for 45 minutes, made up to
100 ml with diluent.

From this solution transfer 1 ml of the mixed stock solution
into 10 ml volumetric flask. Add diluent up to volume; use
this solution for further work. The chromatogram obtained
is shown in Fig. 2. Retention time was found to be 7.79
min and 9.29 min for Aspirin and Vonoprazan respectively.

Linearity

The method was found linear over a concentration range
10-50pg/mL for Aspirin and 2 -10 pg/ml for Vonoprazan.
The results shown in the Fig.3 and 4, Tables 1, 2 and 3.
Precision

The % RSD value of repeatability study was found to be
0.695 for Aspirin and 0.479 for Vonoprazan (Table 4 and 5).
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Fig. 1: Overlaps spectra of Aspirin and Vonoprazan
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Fig. 2: Chromatogram of synthetic mixture of Aspirin and

450000

400000

350000

300000

250000

Peak Area

200000

150000

100000

50000

0

200000 -
180000 -
160000 -
140000 -
120000 -
100000 -
80000 -
60000 -
40000 -
20000

Vonoprazan

y = 8430.5x + 5073.6
R? =0.9996

10 20 30 40
Concentration PPM

Fig. 3: Calibration curve of Aspirin
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Table 1: Calibration data of Aspirin Table 5: Repeatability for Vonoprazan
S No. ﬁ;t;;ll concentration Peak area ff’)izcde;);;;ion S No. ﬁ;?:nall concentration  p, . ;,Z’:,;eztgrf,:lon
1 10 88544  9.90 ! 4 69788 3.67
2 20 176092 20.29 2 4 70322 370
3 4 70442 3.71
3 30 254433 29.58
4 4 70562 3.71
4 40 345522 40.39 5 4 69883 368
5 50 425355 49.86 6 4 69883 3.68
Mean 70147 3.692
STDV 334.11 0.018
Table 2: Calibration data of Vonoprazan 2%RSD 0.00476 0.497
Actual concentration Concentration
S.No.  ppyr Peak area Found PPM Table 6: Intraday precision of Aspirin
1 34525 1.73 S. No. 10 ug/ml 20 ug/ml 30 ug/ml
2 69788 3.67 1 88544 179883 278883
3 104877 5.60 2 88544 179555 278833
4 140993 7.59 3 89555 179666 278874
5 10 180888 9.78 4 89662 179777 278442
5 88676 179666 276736
Table 3: Regression analysis Aspirin and Vonoprazan D 3628 124.81 922.68
S. No.  Parameters Aspirin Vonoprazan MEAN 88996.2 179709.4 278353.6
1 Limit of 2-10 %RSD 0.632 0.069 0.331
linearity 10-50 Mean % RSD 0.344
(ng/ml) Table 7: Intraday precision of Vonoprazan
2 Regression 8430.5x+5070  18197x+2965
equation S. No. 4 ug/ml 6 ug/ml 8 ug/ml
3 Correlation 0.9996 0.9993 1 69788 104877 140993
coefficient (12) 2 70322 104737 141235
4 LOD (pg/ml) 1.2 0.317 3 70442 107766 140998
LOQ (pg/ml) 3.8 0.960 4 70562 107647 140938
5 69883 104877 141098
Table 4: Repeatability for Aspirin SD 344.50 1576.94 117.26
S No. Actual concentration Peak area Concentration MEAN 70199.4 105980.8 141052.4
ug/ml Sound pg/ml %RSD 0.491 1.488 0.083
1 10 88544 9.90 Mean % RSD ~ 0.687
2 10 88544 9.90
3 10 89555 10.02 The % RSD value for intraday study was found to be 0.344
for Aspirin and 0.687 for Vonoprazan (Table 6 and 7).
4 10 89662 10.03 The % RSD value for intraday study was found to be 0.294
5 10 88676 9.92 for Aspirin and 0.559 for Vonoprazan by different analyst
6 10 88277 9.87 (Table 8 and 9).
Mean 88876 9.941 The % RSD value for interday was found to be 0.004 for
STDV 582.8 0.069 Aspirin and 0.058 for Vonoprazan. (Table 10 and 11)
9%RSD 0.007 0.695 The %RSD values indicate the repeatability of this

method is satisfactory which are below 2% follows ICH
guideline.
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Table 8: Intraday precision of Aspirin

S No. Analyst [ Analyst 1

10 ug/ml 20 ug/ml 30 ug/ml 10 ug/ml 20 ug/ml 30 ug/ml
1 88544 179883 278883 86673 176882 227377
2 88544 179555 278833 86637 176888 226773
3 89555 179666 278874 86732 177733 226777
4 89662 179777 278442 86722 178773 226777
5 88676 179666 276736 86781 176788 227663
SD 562.8 124.81 922.68 55.6 851.50 420.04
MEAN 88996.2 179709.4 278353.6 86709.0 177412.8 227073.4
%RSD 0.632 0.069 0.331 0.064 0.480 0.185
Mean % RSD 0.344 0.243

Table 9: Intraday precision of Vonoprazan

Analyst I Analyst 11
S. No.

4 ug/ml 6 ug/ml 8 ug/ml 4 ug/ml 6 ug/ml 8 ug/ml
1 69788 104877 140993 676633 104888 139983
2 70322 104737 141235 674764 104999 138982
3 70442 107766 140998 676474 104393 137887
4 70562 107647 140938 678477 104566 137827
5 69883 104877 141098 673883 104335 137474
SD 344.50 1576.94 117.26 1786.03 295.73 1035.48
MEAN 70199.4 105980.8 141052.4 676046.2 104636.2 138430.6
%RSD 0.491 1.488 0.083 0.264 0.283 0.748
Mean % RSD 0.687 0.432

Table 10: Interday precision Aspirin

Day 1 Day 2 Day 3
S. No. 10 ug/ml 20 ug/ml 30 ug/ml 10 ug/ml 20 ug/ml 30 ug/ml 10 ug/ml 20 ug/ml 30 ug/ml
1 88544 179883 278883 88536 178938 278883 88833 178783 276663
2 88544 179555 278833 87790 179838 278838 88376 179555 276648
3 89555 179666 278874 87998 179983 278821 87363 178883 276872
4 89662 179777 278442 87988 179888 276636 87663 178988 278387
5 88676 179666 276736 88877 179883 278837 88773 178748 278737
MEAN 88996 179709 278353 88238 179706 278403 88202 178991 277461
STDV 562.82 124.81 922.67 452.19 432.56 988 661 329 1016
%RSD 0.006 0.001 0.003 0.005 0.002 0.004 0.007 0.002 0.004
]l:[;g“ % 0,003 0.004 0.004
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Table 11: Interday precision Vonoprazan

Day 1 Day 2 Day 3
S. No. 4 ug/ml 6 ug/ml S ug/ml 4 ug/ml 6 ug/ml 8 ug/ml 4 ug/ml 6 ug/ml 8 ug/ml
1 69788 104877 140993 67738 108366 140837 67877 104673 138999
2 70322 104737 141235 673782 108387 140398 67884 104553 138988
3 70442 107766 140998 678483 108983 139092 67829 103983 138928
4 70562 107647 140938 676488 108773 139882 67982 103474 138982
5 69883 104877 141098 673883 108838 139882 67838 103488 138743
MEAN 70199 105981 141052 554075 108669 140018 67882 104034 138928
STDV 34450 1576.939  117.257 271877 278.076 653.764  60.77 568.33  106.98
%RSD  0.005 0.015 0.001 0.491 0.003 0.005 0.001 0.005 0.001
Mean %
RSD 0.007 0.166 0.002
Table 12: Robustness study
Aspirin Vonoprazan
Parameter Sample
%RSD %RSD

Flow Rate: 0.9 ml/min (Decreased by 10%) 0.677 0.455
Flow rate ml./min Flow Rate: 1.0 ml/min 0.356 0.422

Flow Rate: 1.1 ml/min (Increased by 10%) 0.655 0.786
Mobile Phase 0.02 M potassium ~ 40:40:20 0.230 0.564
dihydrogen phosphate (KH2PO.):  42:38:20 0.564 0.454
acetonitrile: water 40:35:25 0.430 0.622

Column Temperature: 360C (Decreased by 10%) 0.565 0.432
Colum Temperature Column Temperature: 400C 0.450 0.543

Column Temperature: 440C (Increased by 10%) 0.650 0.644

Detector Temperature: 360C (Decreased by 10%) 0.675 0.644
Detector Temperature Detector Temperature: 400C 0.345 0.544

Detector Temperature: 440C (Increased by 10%) 0.655 0.544

Mean of three values

Table 13: Recovery study of Aspirin

Concentration taken 18 ppm (80%)

Concentration taken 20 ppm (100%)  Concentration taken 22 ppm (120%)

Peak Area Conc. found ppm  Peak Area Conc. found ppm Peak Area  Conc. found ppm
158988 18.26 176092 20.29 189888 21.92

156773 18.00 178883 20.62 190422 21.99

159882 18.36 176034 20.28 190433 21.99

Mean Con 18.21 20.40 21.97

SD of Con. 0.189 0.19 0.036

% Recovery 101.14 101.97 99.846

Mean % Recovery 100.98
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Table 14: Recovery study of Vonoprazan

Concentration taken 18 ppm (80%)

Concentration taken 20 ppm (100%)

Concentration taken 22 ppm (120%)

Peak area Conc. found ppm Peak Area Conc. found ppm Peak Area Conc. found ppm
327772 17.85 367828 20.05 398877 21.76

332221 18.09 367277 20.02 401321 21.89

327711 17.85 367233 20.02 408838 22.31

Mean Con 17.93 20.03 21.99

SD of Con. 0.1421 0.0182 0.2853

% Recovery 99.62 100.15 99.93

Mean % Recovery 99.90

Table 15: Analysis of market formulation

Tablet Drug labeled claim mg/ml % Drug obtained
Sample Asprin 100mg 101.5
Vonoprazan 10 mg 100.5

*Mean of three values

Table 16: System suitability parameters for Asprin and Vonoprazan

Parameters Asprin Vonoprazan
Theoretical plate 6762 8784
Retention Time(min) 7.79 9.32
Tailing factor 0.31 0.47
Resolution 2.03
Table 17: Specificity for Aspirin
Sonpepe_fetton Tne ik P
Blank — None —
Placebo — None —
Standard 7.79 No Pass
7.79
Sample No Pass

Table 18: Specificity for Vonoprazan

Sunpe e St ok i
Blank — None —
Placebo — None —
Standard 9.32 No Pass
Sample 9.32 No Pass

Accuracy

The mean recovery of the added standard was 100.98 and
99.90 for Aspirin and Vonoprazan, respectively. These mean

recovery values are well within the 98-102% indicating the
method is accurate. (Table 13 and 14)

Detection Limit and Quantitation Limit

The detection limits were found to be 1.2pg/ml and 0.37pg/
ml for Aspirin and Vonoprazan respectively.

The quantitation limits were found to be 3.8pug/ml
and 0.96ug/ml for Aspirin and Vonoprazan respectively.
These values indicate that the method is sensitive. (Table 3)

Analysis of marketed formulation

The assay results obtained by using the proposed method
for the analysis of marketed tablet formulation containing
100 mg of Aspirin and 10 mg of Vonoprazan equivalent
to per tablet were in good agreement with the labelled
amounts of Aspirin and Vonoprazan. The average contents
of Aspirin and Vonoprazan were 100 mg per tablet
(101.5%) and 10 mg (100.5) per tablet respectively. This
indicates that present method can be successfully used for
the estimation of Aspirin and Vonoprazan in a combined
tablet dosage form without interference of any impurity or
excipient. (Table 15)

Robustness

The %RSD of mean assay values was found to be 0.677
for Aspirin and 0.455 for Vonoprazan with a flow rate of
0.9 mL/min.

The % RSD of mean assay values was found to be
0.655 for Aspirin and 0.786 for Vonoprazan with a flow
rate of 1.1 mL/min. Also, % RSD of mean assay values was
found to be 0.564 and 0.454 for Aspirin and Vonoprazan
with a mobile phase ration 42:38:20. %RSD of mean
assay values was found to be 0.430 and 0.622 for Aspirin
and Vonoprazan with a mobile phase ration 40:35:25.The
%RSD values of the data obtained are well below 2%
indicating that method is robust i.e it is reliable and can be
used for routine analysis of the drugs ((Table 12).
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System Suitability Parameters

System suitability tests were carried out on freshly
prepared standard stock solutions of containing Aspirin
and Vonoprazan .System suitability parameters obtained
with 20ul injection volumes are summarized in (Table 16).

Specificity

Good resolution was obtained between the drugs and
excipients showing complete separation of Aspirin and
Vonoprazan. No interference from excipients impurities,
or degradation products ensured that the peak response
was due to Aspirin and Vonoprazan only. (Table 17 & 18)

ACKNOWLEDGEMENTS

Authors are thankful to Spark Lifesciences and Bio-
Synth Pharma for providing API standard of Aspirin and
Vonoprazan. Authors are also thankful to the principal
school of pharmacy and Management, Shridhar University,
Pilani for providing required facilities for research work.

REFERENCES

1. Kanaga P. Analytical Method Development and Validation of
RP-HPLC for Simultaneous Estimation of Vonoprazan and
Domperidone. Int J Pharm Sci. 2024;2(9):323-331.

2. VaniG, etal. Simultaneous RP-HPLC Method for Estimation
of Aspirin and Omeprazole in Dosage Form. Universal J
Pharm Res. 2017;2(4):25-28.

3. Srinivas et al. Validated RP-HPLC Method for Quantitative
Determination of Selpercatinib in Capsule Formulation. J
Drug Deliv Ther. 2024;14(7):57-63.

4. Salem YA, et al. Validated chromatographic approach
for determination of Vonoprazan in presence of related
substances. J Chromatogr Sci. 2024; 62(6):421-430.

5. ICH Q2 (R1). Validation of Analytical Procedures: Text and
Methodology. International Conference on Harmonisation;
2005.

6. Alzaghal NM et al. Method Development and Validation for
Estimation of Vonoprazan by RP-HPLC in Bulk and Dosage
Form. Egypt J Chem. 2024;67(2):145-159.

7. Kawai T, Fujiwara Y, Hori K, Umegaki E. Clinical
pharmacology of Vonoprazan: A novel potassium-competitive
acid blocker. J Gastroenterol. 2019;54(5):366-374.

8. Kinoshita Y, Hongo M, Suzuki H. Vonoprazan fumarate, a
potassium-competitive acid blocker: Clinical evidence for the
treatment of acid-related diseases. Gastroenterol Res Pract.
2018; 2018:9759753.

9.  Murakami K, Sakurai Y, Shiino M, Funao N, Nishimura
A. Acid-inhibitory effects of Vonoprazan 20 mg compared
with esomeprazole 20 mg in healthy adults: A randomized,
open-label, crossover study. Aliment Pharmacol Ther.

10.

14.

15.

16.

18.

19.

2020;51(9):1026-1035.

Suzuki H, Matsuzaki J, Hibi T, Gotoda T. Vonoprazan-based
therapy for Helicobacter pylori eradication: A review of
current evidence. Dig Dis. 2016;34(3):282-290.

. Sathuluri K, Bakam R, Jain R, Dande A, Gajbhiye R,

Ravichandiran V, Peraman R.Analytical quality by design
(AQbD) in the ICHQ14 guidelines for analytical procedure
development. Accreditation and Quality Assurance. 2025
Feb;30(1):1-4

. El-Masry, A. A., & Zeid, A. M. (2024). Nano-scale analytical

insights for determination of vonoprazan and aspirin in a
recently approved combined preparation utilizing nucleophilic
substitution reaction, along with evaluation approaches for
both greenness and whiteness. Microchemical Journal, 197,
109788. https://doi.org/10.1016/j.microc.2023.109788

El Hamd, M. A., El-Maghrabey, M., Magdy, G., Soltan,
0. M., Abdelrahman, K. S., Obaydo, R. H., Mahdi, W. A,
Alshehri, S., & Abu-Hassan, A. A. (2024). Factorial design-
aided derivatization-free fluorimetric ultrasensitive assay of
vonoprazan with application in uniformity of dosage units and
plasma samples analysis: Comprehensive and comparative
greenness and whiteness assessment. Microchemical Journal,
205, 111320. https://doi.org/10.1016/j.microc.2024.111320

Liu, L., Cao,N.,Ma, X., Xiong, K., Sun, L., & Zou, Q. (2016).
Identification, characterization, and high-performance liquid
chromatography quantification of process-related impurities
in vonoprazan fumarate. Journal of Separation Science, 39(7),
1232-1241. https://doi.org/10.1002/jssc.201501154

Mahgoub, H., Ragab, M. A., Tarek, S., & Maher, H. M.
(2024). An eco-friendly liquid chromatographic analysis of
the triple therapy protocol of amoxicillin, metronidazole,
and vonoprazan for H. pylori eradication: Application to
combined dosage forms and simulated gastric fluid. BMC
Chemistry, 18(1), 106.

Lin, B., Kou, J., Xiao, Q., Wu, S., Li, J., Zhu, Z., Zhou,
X., Xin, L., Li, Y., & Wang, Z. (2022). Identification,
characterization, synthesis of major metabolites bio
transformed from vonoprazan fumarate. Tetrahedron, 108,
132669. https://doi.org/10.1016/j.tet.2022.132669

. Alzaghal, N. M., El-Mossalamy, E. S., & El-Sayed, G. O.

(2024). Method development and validation for estimation of
vonoprazan by RP-HPLC method in bulk and tablet dosage
form. Egyptian Journal of Chemistry, 67(2), 145-159. https://
doi.org/10.21608/ejchem.2023.193129.7593

Yoneyama, T., Teshima, K., Jinno, F., Kondo, T., & Asabhi,
S. (2016). A validated simultaneous quantification method
for vonoprazan (TAK-438F) and its 4 metabolites in
human plasma by the liquid chromatography-tandem mass
spectrometry. Journal of Chromatography B, 1015, 42-49.
https://doi.org/10.1016/j.jchromb.2016.01.051

European Medicines Agency (EMA). (2018). ICH Q1A (R2)
Stability Testing of New Drug Substances and Products -
Scientific Guideline. Retrieved from www.ema.europa.eu

Research Article



20.

21.

22.

23.

24.

25.

Jonnakuti Madhvilatha et al. / Indian J. Pharm. Biol. Res., 2025, 13(1):1-8

International Council for Harmonisation (ICH). (2023). ICH
harmonised guideline validation of analytical procedures
Q2(R2). Retrieved from www.ich.org

Mahgoub, S. M., Mahmoud, M. R., Binsaleh, A. Y., Almalki,
M. A., Mohamed, M. A., & Nassar, H. F. (2023). Analytical
assessment of a novel RP-HPLC method for the concurrent
quantification of selected pharmaceutical drugs levodopa and
carbidopa using eight greenness metrics comparing to the lean
six sigma approach. Sustainable Chemistry and Pharmacy, 36,
101291. https://doi.org/10.1016/j.scp.2023.101291

Pena-Pereira, F., Wojnowski, W., & Tobiszewski, M. (2020).
AGREE—Analytical GREEnness Metric Approach and
Software. Analytical Chemistry, 92(14), 10076—10082. https://
doi.org/10.1021/acs.analchem.0c01887

Manousi, N., Wojnowski, W., Ptotka-Wasylka, J., &
Samanidou, V. (2023). Blue Applicability Grade Index
(BAGI) and software: A new tool for the evaluation of method
practicality. Green Chemistry, 25(19), 7598—7604. https://doi.
org/10.1039/d3gc02347h

Wojnowski, W., Tobiszewski, M., Pena-Pereira, F., &
Psillakis, E. (2022). AGREEprep — Analytical greenness
metric for sample preparation. Trends in Analytical Chemistry,
149, 116553. https://doi.org/10.1016/j.trac.2022.116553

Padwale V, Kirnake V, Daswani R, Kodmalwar A, Gupta

26.

27.

28.

29.

30.

31.

A. A Comprehensive Review on the Efficacy and Safety
of Vonoprazan in the Management of Gastric Acid-Related
Diseases. Cureus. 2024 Jul 17;16(7):¢64777. doi: 10.7759/
cureus.64777. PMID: 39156336; PMCID: PMC11330167.

Patel T, Patel M, Shah U, Patel A, Patel S, Solanki N,
Shah S. Comprehensive analysis of Aspirin and Apixaban:
thedevelopment, validation, and forced degradation studies of
bulk drugs and in-house capsule formulations using the RP-
HPLC method. Am J Transl Res. 2024 Oct 15;16(10):5311-
5325. doi: 10.62347/VYDX5901. PMID: 39544728; PMCID:
PMC11558425.

Patel SM, Patel CN, Patel VB. Stability-indicating HPLC
Method for Simultaneous Determination of Aspirin and
Prasugrel. Indian J Pharm Sci. 2013 Jul;75(4):413-9. doi:
10.4103/0250-474X.119816. PMID: 24302795; PMCID:
PMC3831722.

Indian pharmacopeia; 9th Edn, Indian Pharmacopeia
Commission, New Delhi, 2022, volume II, 1515p.

British pharmacopeia ,British Pharmacopeia Commission,
Great Britain, 2011,volume I, 188p.

British pharmacopeia, British Pharmacopeia Commission,
Great Britain ,2011,volume III, 2442p.

United State Pharmacopeia National Formulary, monograph
of aspirin, 2017, 1-2p

Research Article



	_GoBack

