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Abstract: This study aims to use a high-performance liquid chromatography-ultraviolet technique to assess Nicorandil in 

drug products using LC100. The experimental estimating procedure also emphasizes the importance of studying the relative 

stability of Nicorandil in drug products. It conducts a variety of tasks to validate the chromatographic method for estimating 

Nicorandil in drug products. Analysis of pharmaceuticals obtained from either The purity of the medicine and its 

composition, if it is concerned with its components, is determined using a synthetic or natural source. The quantitative and 

qualitative characterization of samples is carried out. In this study, a new method for Nicorandil was developed using RP-

HPLC-UV, which is simple, sensitive, accurate, robust, rugged, and quick. The sample was weighed using an electronic 

balance and a Quantum prominence Isocratic HPLC system along with an L.C. 20 pump, SPD-20A detector, and spinchrom 

CFR software (column, C18, 250 4.6 mm; 5). A 50:50 mixture of 0.1 percent formic acid and acetonitrile was used to create 

the versatile stage. A hundred milligrams of the drug were accurately weighed and broken up in methanol to provide one 

milligram per milliliter. This work aimed to provide a sensitive, exact, and precise RP HPLC technique for analyzing Nicorandil 

in mass examples or prescription dose configurations. Nicorandil retention was 4.0 minutes over a 10-minute run, with 

column pressures ranging from 138 to 141 kg/cm2. The lack of extra pinnacles implies that the tablet's active component is 

not hindered. With a C.V. of less than 1%, the pills were determined to have 99.89 to 100.08 percent of the designated 

total, indicating the repeatability of the Nicorandil evaluation in the tablet measurement structure. The proposed switching 

stage HPLC technique was simple, precise, explicit, and less time-consuming. 

 

KEYWORDS: Isocratic HPLC system, Quantitative HPLC, Nicorandil, Tablet composition, SPD-20A detector 

INTRODUCTION 

Nicorandil, as shown in Figure 1 and 2, is the-[(pyridine-3-ylcarbonyl)amino]ethyl nitrate, a 

vasodilator, and anti-angina drug. It is being used to treat angina (Kandabashi, T: 2000; Al‑Salman, H. 
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N. K.:2020). It is a nitric vasodilator with low plasma concentrations that dilates major coronary 

arteries. It lowers coronary vascular resistance when given in high doses. Half-life: 1 second, 

Molecular mass: 211.175 g/mol (M Takemoto, 2002) Take Composition formula: C8H9N3O4 (WHO) 

C01DX16, which is the code for Therapeutic chemical anatomical (Kugiyama, K; 1996;Al‑Salman, 

Hussein N.: 2020 ). 

 

 

 

 

 

 

 

 

 

 

Figure 1: Nicorandil's chemical composition 

 

In the treatment of angina, nicorandil appears to be as successful as isosorbidedinitrate, propranolol, 

atenolol, nifedipine, or diltiazem. Clinical experiments have also shown that congenital and ischemia 

problems improve for up to a year after treatment. The effectiveness of nicorandil in other kinds of 

angina pectoris has not been investigated. This drug can be given intravenously and is just as efficient 

as isosorbidedinitrate in treating unsteady and variable angina pectoris, according to clinical trials. 

The effectiveness of nicorandil for individuals with unstable and fluctuating angina pectoris who 

cannot use typical antianginal medications is frequently limited by data, which is why this is a critical 

study. The most common contributing factor is mild to moderate headaches, affecting one-third of 

individuals on the prescribed nicorandil 10 to 20 mg twice daily (Fischer, Jnos; 2006; Al-Bahadily, 

Dawood  CH.: 2020).The case of headache caused by nicorandil was identical to that generated by 

isosorbidemononitrate and isosorbidedinitrate in a trial including 84 people. After starting therapy, 

the most common symptom was a headache. However, it faded as time went on (Jump, Nakae; 

2000). Approximately 5% of European study participants have dropped out due to headaches, though 

this rate could be reduced by starting with a lower dose of nicorandil (5 mg twice daily). In 

conclusion, clinical evidence demonstrates that nicorandil is a convincing long-term alternative to 
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traditional vasodilator therapy with conventional nitrates and calcium antagonists in treating stable 

angina pectoris, thanks to its novel combination of two separate separate treatments vasodilator 

processes (Jump up to: Sauzeau; 2000). More research is needed to determine whether nicorandil's 

unique pharmacological profile is beneficial for treating other kinds of angina and/or the ischemic 

myocardium (Vrolix, M; 1988). 

 

The purpose of drug analysis is to assess the purity of medications received from either a synthetic or 

natural source and ascertain their composition when it comes to their ingredients. Both quantitative 

and qualitative methods are used to characterize samples (Liu, Y; 1998). Many new formulations have 

emerged in recent years, either as single-component or multi-component formulations (Frederick 

William field,2000). As a result, it cannot confirm the product's quality; otherwise, it must meet 

specific analytical/testing labs standards. The International Organization for Standardization (ISO) and 

the National Good Laboratory Practices Compliance Monitoring Authority are two organizations that 

monitor compliance with good laboratory practices (NGCMA), as well as the National Accreditation 

Board for Laboratories, are both internationally recognized (NABL). Analyses based on peak height, 

peak locations, calibration inner standard method, and area normalization technique were used to 

determine peak height, peak areas, calibration internal traditional manner, and area normalization 

method (Skoog, Holler, Crouch,2012). 

The main goal of this research is to develop a new scientific approach based on the analysis of 

numerous characteristics that can be used to calculate the maximum absorbance at different nm of 

medications that produce a decent peak and inject the appropriate volume. For this study, a 

moderate temperature column was chosen. The flow rate is set at ml per minute, demonstrating an 

adequate reaction time and reasonable resolution. Following this, a mobile phase is maintained 

throughout the procedure and recovery studies that should be precise over its scale. The drug's 

detection limit and further linearity are determined. Ruggedness and correlation confection are at 

allowed levels as this procedure moves on. 

EXPERIMENTAL WORK 

The current study developed a new RP-HPLC method for Nicorandil, which is simple, sensitive, 

accurate, robust, rugged, and quick. 

INSTRUMENTATION: 

An electronic balance and a quantitative HPLC system with an Angstrom central Isocratic 
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HPLC system with an LC 100 pump, SPD-20A detector, and LC100 Angstrom software were 

used to weigh the substance (column, C18, 250 4.6 mm; 5). 

 

  Table 1: The research materials used. 

 

materials classificatio

n 

Equipped company 

Acetonitrile HPLC Ranbaxy, Merck 

Methanol HPLC Merck 

Formic acid AR Merck 

Water HPLC Ranbaxy 

 

Chromatographic Environment: 

A 50:50 mixture of 0.1 percent formic acid and acetonitrile was used to create the versatile 

stage. Before use, the material from the portable stage was sifted through a 0.45m layer 

channel, degassed with helium cleaning for 15 minutes, and pumped from the dissolvable 

supply to the section at a stream rate of 1.0 mL/min, yielding a segment with a back weight 

of 138-141 kg/cm2. The run time was set to ten minutes, and the temperature of the part 

was maintained at 30 degrees Celsius. The infusion circle had a volume of 20µL. With a 

moveable stage traveling through the framework, the section was equilibrated for at least 30 

minutes before the infusion of medicinal preparations. With a moveable phase traveling 

through the framework, the area was equilibrated for at least 30 minutes before injecting 

medicinal preparations. At 260 nm, the components were evaluated, and data was collected, 

stored, and deconstructed using the "Angstrom" programming language. 

Standard Solutions: 

A hundred milligrams of the drug were accurately weighed and broken up in methanol to provide one 

milligram per milliliter (Figure 2 and 3). Methanol was used to weaken this arrangement, resulting in 

a convergence of 60 to 300 g/mL Nicorandil (Figure 4 and 5). The above-mentioned standard 

arrangements were administered numerous times into a portion at a 1.0 mL/min rate. The apex 
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zones of medicine concentration have been identified. It was discovered that the pharmaceutical 

fixation over the pinnacle zones had relapsed. This relapse situation was used to evaluate the 

Nicorandil dose structure in tablet form.ANicorandil solution containing 60 g/mL and 360 g/mL was 

subjected to the suggested HPLC analysis to determine intraday and interday changes. The recovery 

experiments were carried out by adding a known amount of Nicorandil to the pre-investigated 

sample and analyzing the proposed RP-HPLC method. 

Assay of Nicorandil tablet: 

In total, ten 100 mg pills were measured and powdered. In a 100ml volumetric cup containing 50ml 

of methanol, a carefully calculated amount of powder equivalent to 100 mg of Nicorandil was 

inserted. The contents of the cup were sonicated for 15 minutes. A portable stage was used to break 

up and build up the volume of nicorandil, and the resulting mixture was separated using a 0.45m 

channel. To weaken this arrangement, methanol was utilized, resulting in a grouping of 20 µg/mL. 

This configuration (60 µl) was repeated multiple times in the segment. The medication content in the 

tablet was assessed using the previously acquired relapse condition, and the mean pinnacle zone 

estimations of six such findings were calculated. A similar procedure was used to analyze Nicorandil 

in several industrially available tablet dosage forms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Nicorandil chromatogram (Pure) 
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Figure 3: Nicorandil composition chromatogram 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Nicorandil chromatogram at 60 µg/ml 
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Figure 5: Nicorandil chromatogram at 300 µg/ml 

Table 2: linear coefficients 

X-axis (µg) Y-axis (Area) 

60 12563 

150 32241.67 

180 39271 

240 51944 

300 66339.67 

360 78352.33 

 

 Table 3: Relative standard deviation (RSD) 

µg/mL Area Retention Time 

60 12283 8.584 

60 12117 8.566 
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60 12207 8.573 

60 12387 8.584 

60 12206 8.578 

60 12298 8.596 

 

 S.D = 93.418 S.D = 0.0104 

                      Mean = 12249.66,   Mean  = 8.5802 

                       RSD = 0.762 RSD   = 0.1207 

Table 4: calibration curve. 

 

Concentration 

(µg/mL) 

Peaks Area 

30 6281.50 

60 12563 

90 18844.50 

120 25126 

150 32241.67 

180 39271 

210 45451 

240 51944 

270 59705.70 

300 66339.67 

330 71822.95 

360 78352.33 
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Regression equation (Y = bC+ a) 

Y is Peak area, C is Concentration 

 

Slope (b) 219.4 

Intercept (a) - 345.7 

Correlation coefficient (r) 0.9999 

 

    Table 5: The precision (interday and intraday) 

 

Concentration 

(µg/mL) 

Inter day Intra day 

SD %C.V. SD %C.V. 

300 76.468 0.11439 93.112 0.1394 

360 91.761 0.1372 111.734 0.1672 

Table 6: The Recovery test  

Drugs Weight (µg) drug solution 
powdered tablet 

 

Mean (µg) 
%Recovery 

Mean (µg) 
%recovery 

240 239 98.07 ± 0.23 239.7 98.78 ± 0.13 

300 295 99.04 ± 0.11 299.39 99.40 ± 0.02 

360 358 99.15 ± 0.12 359.8 99.63 ± 0.12 
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 Table 7: The average quantity. 

Trade mark 
Drugs Weight 

(mg) 
Mean found ±SD% (mg) 

Mean found 

±SD% 

 

T1, (Torrent) 10 9.99 ± 0.02 99.89 ± 0.03 

T2, (Zydus) 10 10.009 ± 0.01 100.08 ± 0.02 

 

RESULT AND DISCUSSION: 

 This research aimed to create a sensitive, exact, and precise RP HPLC technique for analyzing 

Nicorandil in mass samples or prescription dose structures. Nicorandil retention was 4.0 minutes over 

a 10-minute run, with column pressures ranging from 138 to 141 kg/cm2. Each example was infused 

many times, and all of them had similar maintenance times. Table 2 shows the pinnacle territory of 

various attention setups described above and the typical motivation for six such judgments. The low 

coefficient of variation demonstrated that the pinnacle region for drug placement was repeatable 

(0.762 percent ). The centralization of Nicorandil and the various pinnacle territories had an excellent 

direct association (R2= 0.9999). When the proposed RP-HPLC technique was used to break down a 

Nicorandil arrangement containing 60 to 300 g/mL to find intra and bury day variation, a low co-

effective of type was discovered, and values were expressed in tables, the alignment diagram was 

found to be Y=219.4C 345.7, where Y is the pinnacle region. Nicorandil is classified as C if it has a 

concentration of 30 to 300 g/mL. (See Tables 3-5 for more details.) 

  This demonstrates that the current HPLC approach was exact. Table 6 shows that 99.76 percent 

Nicorandil could be recovered from the pre-broken down example, demonstrating the incredible 

precision of the suggested RP-HPLC technique. The proposed insightful technique was used to 

measure the amount of medication in the tablet. Table 7 shows the average Nicorandil substance in 

two different brands of tablet measuring formats. The absence of extra pinnacles indicates that the 

tablet's excipient is not obstructing the flow of information. The tablets were found to have 99.89 to 

100.08 percent of the marked total, with a C.V. of less than 1% demonstrating the repeatability of the 

Nicorandil examination in the tablet measuring structure. The proposed switching stage HPLC 

technique was simple, precise, explicit, and less time-consuming. 



 

Nat. Volatiles & Essent. Oils, 2021; 8(4): 5303-5316 

 

5313 

 

ACKNOWLEDGMENTS 

The authors express their gratitude to all members of your journal team. The authors also 

acknowledge the staff of the Pharmaceutical Chemistry Laboratories at the College of Pharmacy at Al-

Ayen University, Dhi-qar, as contributing to the completion of this research. 

AUTHOR’S CONTRIBUTIONS 

This study was carried out independently at the laboratories of the the College of Pharmacy at Al-

Ayen University,  This study was conducted over three months with severe and constant effort, 

yielding promising results in developing a sensitive and straightforward HPLC-UV method for 

estimating the Nicorandil component in medicines. 

REFERENCES: 

1.  Kandabashi, T; Shimokawa, H; Miyata, K; Kunihiro, I; Kawano, Y; Fukata, Y; Higo, T; Egashira, K; 

Takahashi, S; Kaibuchi, K; Takeshita, A (Mar 21, 2000). "Inhibition of myosin phosphatase by 

upregulated rho-kinase plays a key role for coronary artery spasm in a porcine model with 

interleukin-1beta". Circulation. 101 (11): 1319–23.  

2. Takemoto, M; Sun, J; Hiroki, J; Shimokawa, H; Liao, JK (Jul 2, 2002). "Rho-kinase mediates hypoxia-

induced downregulation of endothelial nitric oxide synthase". Circulation. 106 (1): 57–62. 

3.  Kugiyama, K; Yasue, H; Okumura, K; Ogawa, H; Fujimoto, K; Nakao, K; Yoshimura, M; Motoyama, T; 

Inobe, Y; Kawano, H (Aug 1, 1996). "Nitric oxide activity is deficient in spasm arteries of patients 

with coronary spastic angina". Circulation. 94 (3): 266–71.  

4. Kuga, T; Shimokawa, H; Hirakawa, Y; Kadokami, Y; Arai, Y; Fukumoto, Y; Kuwata, K; Kozai, T; 

Egashira, K; Takeshita, A (May 2000). "Increased expression of L-type calcium channels in vascular 

smooth muscle cells at spastic site in a porcine model of coronary artery spasm". Journal of 

Cardiovascular Pharmacology. 35 (5): 822–8.  

5. Fischer, Jnos; Ganellin, C. Robin (2006). Analogue-based Drug Discovery. John Wiley & Sons. 

p. 454. ISBN 9783527607495. 

6. Jump up to:Nakae, I; Matsumoto, T; Horie, H; Yokohama, H; Omura, T; Minai, K; Matsui, T; Nozawa, 

M; Takahashi, M; Sugimoto, Y; Ito, M; Izumi, M; Nakamura, Y; Mitsunami, K; Kinoshita, M (Jun 

https://doi.org/10.1161%2F01.cir.101.11.1319
https://doi.org/10.1161%2F01.cir.101.11.1319
https://doi.org/10.1161%2F01.cir.101.11.1319
https://doi.org/10.1161%2F01.cir.0000020682.73694.ab
https://doi.org/10.1161%2F01.cir.0000020682.73694.ab
https://books.google.com/books?id=FjKfqkaKkAAC&pg=PA454
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/9783527607495
https://en.wikipedia.org/wiki/Nicorandil#cite_ref-Nakae_6-0


 

Nat. Volatiles & Essent. Oils, 2021; 8(4): 5303-5316 

 

5314 

 

2000). "Effects of intravenous nicorandil on coronary circulation in humans: plasma 

concentration and action mechanism". Journal of Cardiovascular Pharmacology. 35 (6): 919–25.  

7. Jump up to: Sauzeau, V; Le Jeune, H; Cario-Toumaniantz, C; Smolenski, A; Lohmann, SM; Bertoglio, 

J; Chardin, P; Pacaud, P; Loirand, G (Jul 14, 2000). "Cyclic GMP-dependent protein kinase signaling 

pathway inhibits RhoA-induced Ca2+ sensitization of contraction in vascular smooth muscle". The 

Journal of Biological Chemistry. 275 (28): 21722–9.  

8. Vrolix, M; Raeymaekers, L; Wuytack, F; Hofmann, F; Casteels, R (Nov 1, 1988). "Cyclic GMP-

dependent protein kinase stimulates the plasmalemmal Ca2+ pump of smooth muscle via 

phosphorylation of phosphatidylinositol". The Biochemical Journal. 255 (3): 855–63.  

9. Liu, Y; Sato, T; O'Rourke, B; Marban, E (Jun 23, 1998). "Mitochondrial ATP-dependent potassium 

channels: novel effectors of cardioprotection?". Circulation. 97 (24): 2463–9.  

10. Principles and practice of analytical chemistry By Frederick William field, David Keale 5th edition 

(2000). 

11. Skoog,Holler,Crouch.,(2012)Instrumental analysis,10th edition .,Page No 859-861. 

12. Snyder, LR., Joseph Kirkland,JosephGlajch, L.,practicals HPLC methods developments.,2nd edition 

., John wiley and sons, Canada., (1997), Page No 2-11. 

13. SrinathNissankararao., Anil Kumar.A., RamadeviBhimavarapu., Renuka.K., Anusha.A .,(2013) 

Unique UV Spectrophotometric Method For Reckoning of Aceclofenac in Bulk and 

Pharmaceutical Dosage Forms Using Hydrotropic Agents, Scholars Academic Journal of 

Pharmacy, Volume No 2(5) .,Page No 406-409. 

14. Ohannesian L, Streeter AJ. Handbook of Pharmaceutical Analysis. Vol. 117, Marcel Dekker Serise: 

2002, 219-221. 

15 Thomas M. Analytical Chemistry by Open Learning, Ultraviolet and Visile Spectroscopy. 2nd ed. 

John Wiley and Sons: 1996, 131-132. 

16. Skoog,D.A., Holler, F.J. and Nieman, T.A,. Molecular spectroscopy. In: Principal of instrumental 

analysis. 5th ed. Singapore: Thomson Asia Pvt. Ltd.: 2004, 342- 344. 

https://en.wikipedia.org/wiki/Nicorandil#cite_ref-Sauzeau_7-0
https://doi.org/10.1074%2Fjbc.M000753200
https://doi.org/10.1074%2Fjbc.M000753200
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1135320
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1135320
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1135320
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1135320
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1135320
https://doi.org/10.1161%2F01.cir.97.24.2463
https://doi.org/10.1161%2F01.cir.97.24.2463


 

Nat. Volatiles & Essent. Oils, 2021; 8(4): 5303-5316 

 

5315 

 

17. Sastry, C.S.P., Sankar, D.G., Reddy, M.N. and Singh, N.R.P., Indian Drugs, 1988, 25, 130. 

18. Mark, L.C., Kayden, H.J., Steele, J.M., Cooper, J.R., Berlin, I., Rovenstine, E.A. andBrodie. B.B., J 

Pharmacol. Exp. Ther., 1951, 102, 5. 

19. Higuchi, T. and Brochman, H.E. (Ed. by), “Pharmaceutical Analysis”, WileyInterscience, New York, 

1961, 425. 

20. Brain. S.F., Anatomy, J.H., Peter, G.S. and Austin, R.T., (Ed.), “Vogel’s Text Book of Practical 

Organic Chemistry”, 5th Edn., Longmann, Singapore 1995, 975. 

21.  H. N. K. Al‑Salman,  Eman T. Ali,  Majid Jabir,  Ghassan M. Sulaiman,  Shaker A. S. Al‑Jadaan, 

2‑Benzhydrylsulfinyl‑N‑hydroxyacetamide‑Na extracted from fig as a novel cytotoxic and 

apoptosis inducer in SKOV‑3 and AMJ‑13 cell lines via P53 and caspase‑8 pathway , European 

Food Research and Technology,  246,  1591–1608 , 2020. 

22. Hussein N. AL-Salman, Eman T. Ali, Omar A. Almukhtar, and Majid. S. Jabir, 2-benzhydrylsulfinyl-

N-hydroxyacetamide extracted from fig: A good therapeutic agent against Staphylococcus 

aureus, AIP Conference Proceedings 2213, 020223 (2020), 1-5. 

23. Dawood  CH. Al-Bahadily, Rana D. S. Alkamil, Qutaiba A. Qasim, Falah Hassan Shari and H. N. K. 

AL-Salman, analytical and biological study on the activity of one of the isolated extracts of ethyl 

6-methyl-2-oxo-4 (2-thenyl) -1,2,3 ,4-tetrahydropyrimidine-5-carboxylate (EMOTTC) against 

three Candida species, Biochem. cell. Arch. 20(2), 6121-6128, 2020 

24. JALIL, A. T., DILFY, S. H., KAREVSKIY, A., & NAJAH, N. (2020). Viral Hepatitis in Dhi-Qar Province: 

Demographics and Hematological Characteristics of Patients. International Journal of 

Pharmaceutical Research, 12(1). 

25. Dilfy, S. H., Hanawi, M. J., Al-bideri, A. W., &Jalil, A. T. (2020). Determination of Chemical 

Composition of Cultivated Mushrooms in Iraq with Spectrophotometrically and High 

Performance Liquid Chromatographic. Journal of Green Engineering, 10, 6200-6216. 

26. Jalil, A. T., Al-Khafaji, A. H. D., Karevskiy, A., Dilfy, S. H., &Hanan, Z. K. (2021). Polymerase chain 

reaction technique for molecular detection of HPV16 infections among women with cervical 

cancer in Dhi-Qar Province. Materials Today: Proceedings. 



 

Nat. Volatiles & Essent. Oils, 2021; 8(4): 5303-5316 

 

5316 

 

27. Jalil, A.T., Kadhum, W.R., Faryad Khan , M.U. et al. Cancer stages and demographical study of 

HPV16 in gene L2 isolated from cervical cancer in Dhi-Qar province, Iraq. ApplNanosci (2021). 

https://doi.org/10.1007/s13204-021-01947-9 

28. TurkiJalil, A., HussainDilfy, S., Oudah Meza, S., Aravindhan, S., M Kadhim, M., & M Aljeboree, A. 

(2021). CuO/ZrO2 Nanocomposites: Facile Synthesis, Characterization and Photocatalytic 

Degradation of Tetracycline Antibiotic. Journal of Nanostructures. 

29. Marofi, F., Rahman, H. S., Al-Obaidi, Z. M. J., Jalil, A. T., Abdelbasset, W. K., Suksatan, W., ... 

&Jarahian, M. (2021). Novel CAR T therapy is a ray of hope in the treatment of seriously ill AML 

patients. Stem Cell Research & Therapy, 12(1), 1-23. 

30. Jalil, A. T., Shanshool , M. T. ., Dilfy, S. H. ., Saleh, M. M., & Suleiman, A. A. . (2021). 

HEMATOLOGICAL AND SEROLOGICAL PARAMETERS FOR DETECTION OF COVID-19. Journal of 

Microbiology, Biotechnology and Food Sciences, e4229. https://doi.org/10.15414/jmbfs.4229 

31. Abosaooda, M., Majid, W. J., Hussein, E. A., Jalil, A. T., Kadhim, M. M., Abdullah, M. M., ... 

&Almashhadani, H. A. (2021). Role of vitamin C in the protection of the gum and implants in the 

human body: theoretical and experimental studies. Int. J. Corros. Scale Inhib, 10(3), 1213-1229. 


