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Perspective
Quality and purity parameters remain under the spotlight while 

focusing on the safety of the drug product. The imp urities have 
been defined by the International Conference on Harmonization 
(ICH) guidelines to be the component of a new drug product, 
which is not the drug substance, nor the excipient added in the 
formulation. However, no drug substance and product is 100% 
pure, if one looks into depth for the analysis of impurities in the 
product. Considering this, guidelines have established the limits 
of impurity identification according to the daily dose of the drug 
products [1]. Three types of impurities are known and are classified 
by ICH as; organic, inorganic, and residual solvent impurity based 
on the nature and source of origin. Toxicity of impurities is the 
reason behind the continuing approach to detect and control them 
in pharmaceutical drug products. Interestingly, a smattering of 
impurities does not pose health risks while some have the potential 
to cause significant damage to human health including physiological 
damage, organ- and genotoxicity [2]. Consequential toxicities 
of impurities have been continuously investigated and reported 
in the active pharmaceutical ingredient (API) and synthesis  

 
materials of numerous drugs including pantoprazole [3], ceritinib 
[4], ranitidine [5], metformin [6], atorvastatin [7] and many 
more. Impurity profiling is the principal step towards controlling 
impurities in pharmaceuticals. The process of identification refers 
to) and qualification (acquiring and evaluating biosafety data) 
of impurities are the two main components ascertained during 
impurity profiling. 

Outstanding advances have been observed in the development 
of analytical instruments for impurity profiling of pharmaceuticals. 
A brief overview of recently emerged and increasingly used 
techniques are covered in this editorial. Mass spectrometry (MS) 
has found significantly increasing applications in the analytical 
field including analysis of impurities, proteomics, pollutants, and 
polymers. The different forms of MS including inductively-coupled 
plasma MS (ICP-MS), ultra-performance liquid chromatography 
– MS (UPLC-MS), liquid chromatography-quadrupole time-of-
flight high-resolution MS (LC-Q-TOF-HRMS), vacuum outlet gas 
chromatography MS (GC-MS), Fourier transform ion cyclotron 
resonance MS (FT-ICR-MS), and other sophisticated techniques 
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were used in impurity profiling purposes. Drugs including alfentanil 
hydrochloride [8], arginine vasopressin [9], difluprednate [10], 
cefteram pivoxil [11], alalevonadifloxacin [12] and many other have 
been recently profiled for impurities by MS techniques. On the other 
hand, electrophoretic and spectrometric techniques have also been 
brought into use for impurity analysis. [13] has employed nuclear 
magnetic resonance (NMR) for the impurity analysis in rat urine 
and feces. Interestingly, analytical methods for impurity profiling 
have also been developed using capillary electrophoresis. Impurity 
profiling of drug products containing biomolecules, drugs with 
stereochemical centers, and biopharmaceuticals can be performed 
using capillary electrophoresis [14].

The technologies employed in impurity profiling are depicted 
in (Figure 1). Besides, maturing updates in chromatographic 
separation have been developed to efficiently execute a broad 
range of functions. Chromatographic techniques including high-

temperature liquid chromatography (HTLC), hydrophilic interaction 
liquid chromatography (HILIC), supercritical fluid chromatography 
(SFC), UPLC, GC, and size exclusion chromatography (SEC) have 
established their scope of utilization in impurity profiling of drug 
products. Moreover, the hyphenation of chromatography with 
spectrometric techniques is also practiced. The equipment update 
in chromatographies for column and detector systems has also 
been observed. The control of impurities in drug products can 
be done if analysed. The methods of analysis have got significant 
advancements in recent years. The chromatographic and 
spectrometric systems are continuously getting new updates and 
being merged to expand their scope of applications. Observing at a 
large scale, the hyphenation of chromatographic and spectrometric 
methods is mostly used for impurity profiling. However, specific 
analytical methods for impurity profiling of drugs need to be 
developed.

Figure 1: Overview of techniques employed in impurity profiling.

References
1. (2006) ICH. Impurities in New Drug Products. 

2. Shelke M, Deshpande SS, Sharma S (2020) Quinquennial Review of 
Progress in Degradation Studies and Impurity Profiling: An Instrumental 
Perspective Statistics. Critical Reviews in Analytical Chemistry 50(3): 
226-253.

3. Chen Y, Wu S, Yang Q (2020) Development and Validation of LC-MS/MS 
for Analyzing Potential Genotoxic Impurities in Pantoprazole Starting 
Materials. J Anal Methods Chem 2020: 6597363.

4. Antolčić M, Runje M, Galić N (2020) A simple and sensitive LC-MS/MS 
method for determination and quantification of potential genotoxic 
impurities in the ceritinib active pharmaceutical ingredient. Anal 
Methods 12(25): 3290-3295.

5. Giménez Campillo C, Pastor Belda M, Campillo N, Hernández 
Córdoba M, Viñas P, et al. (2021) Development of a new methodology 

for the determination of N-nitrosamines impurities in ranitidine 
pharmaceuticals using microextraction and gas chromatography-mass 
spectrometry. Talanta 223: 121659.

6. Shaik KM, Sarmah B, Wadekar GS, Kumar P (2020) Regulatory Updates 
and Analytical Methodologies for Nitrosamine Impurities Detection 
in Sartans, Ranitidine, Nizatidine, and Metformin along with Sample 
Preparation Techniques. Critical Reviews in Analytical Chemistry 21: 
1-19.

7. Shulyak N, Piponski M, Kovalenko S, Bakovska Stoimenova T, Balkanov 
T, et al. (2021) Development of a Novel, Fast, Simple HPLC Method for 
Determination of Atorvastatin and its Impurities in Tablets. Scientia 
Pharmaceutica 89(2): 16.

8. Wang Y, Xu L, Lu YT, Sun FM, Wu DF, et al. (202) Impurity profiling of 
alfentanil hydrochloride by liquid chromatography/quadrupole time-
of-flight high-resolution mass spectrometric techniques for drug 
enforcement. Rapid Commun Mass Spectrom 34(18): e8847.

https://dx.doi.org/10.26717/BJSTR.2022.40.006521
https://pubmed.ncbi.nlm.nih.gov/31111727/
https://pubmed.ncbi.nlm.nih.gov/31111727/
https://pubmed.ncbi.nlm.nih.gov/31111727/
https://pubmed.ncbi.nlm.nih.gov/31111727/
https://www.hindawi.com/journals/jamc/2020/6597363/
https://www.hindawi.com/journals/jamc/2020/6597363/
https://www.hindawi.com/journals/jamc/2020/6597363/
https://pubs.rsc.org/en/content/articlelanding/2020/ay/d0ay00511h
https://pubs.rsc.org/en/content/articlelanding/2020/ay/d0ay00511h
https://pubs.rsc.org/en/content/articlelanding/2020/ay/d0ay00511h
https://pubs.rsc.org/en/content/articlelanding/2020/ay/d0ay00511h
https://www.sciencedirect.com/science/article/abs/pii/S0039914020309504
https://www.sciencedirect.com/science/article/abs/pii/S0039914020309504
https://www.sciencedirect.com/science/article/abs/pii/S0039914020309504
https://www.sciencedirect.com/science/article/abs/pii/S0039914020309504
https://www.sciencedirect.com/science/article/abs/pii/S0039914020309504
https://pubmed.ncbi.nlm.nih.gov/32691615/
https://pubmed.ncbi.nlm.nih.gov/32691615/
https://pubmed.ncbi.nlm.nih.gov/32691615/
https://pubmed.ncbi.nlm.nih.gov/32691615/
https://pubmed.ncbi.nlm.nih.gov/32691615/
https://www.mdpi.com/2218-0532/89/2/16
https://www.mdpi.com/2218-0532/89/2/16
https://www.mdpi.com/2218-0532/89/2/16
https://www.mdpi.com/2218-0532/89/2/16
https://pubmed.ncbi.nlm.nih.gov/32478878/
https://pubmed.ncbi.nlm.nih.gov/32478878/
https://pubmed.ncbi.nlm.nih.gov/32478878/
https://pubmed.ncbi.nlm.nih.gov/32478878/


Copyright@ Sukhwinder Singh | Biomed J Sci & Tech Res | BJSTR. MS.ID.006521.

Volume 40- Issue 5 DOI: 10.26717/BJSTR.2022.40.006521

32193

Submission Link: https://biomedres.us/submit-manuscript.php

Assets of Publishing with us

• Global archiving of articles

• Immediate, unrestricted online access

• Rigorous Peer Review Process

• Authors Retain Copyrights

• Unique DOI for all articles

https://biomedres.us/

This work is licensed under Creative
Commons Attribution 4.0 License

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2022.40.006521

Sukhwinder Singh. Biomed J Sci & Tech Res

9. Wu P, Ye S, Li M, Li H, Kan Y, et al. (2020) Impurity identification and 
quantification for arginine vasopressin by liquid chromatography/high-
resolution mass spectrometry. Rapid Commun Mass Spectrom. 34(12): 
e8799.

10. Sammut Bartolo N, Zoidis G, Gikas E, Benaki D, Ferrito V, et al. (2020) 
A multi-technique analytical approach for impurity profiling during 
synthesis: The case of difluprednate. J Pharm Biomed Anal 190: 113483.

11. Yue Y, Wang J, Zhao Y, Li S, Han J, et al. (2020) Impurity profiling of 
Cefteram pivoxil based on Fourier transform ion cyclotron resonance 
MS. Journal of Pharmaceutical and Biomedical Analysis 191: 113591.

12. Patil KR, Rane VP, Ahirrao VK, Yeole RD (2020) Impurity Profiling of a 
Novel Anti-MRSA Antibacterial Drug: Alalevonadifloxacin. Journal of 
Chromatographic Science 58(10): 951-960.

13. Sharma MK, Shah RP, Sengupta P (2020) Amalgamation of stress 
degradation and metabolite profiling in rat urine and feces for 
characterization of oxidative metabolites of flibanserin using UHPLC-Q-
TOF-MS/MS, H/D exchange and NMR technique. J Chromatogr B Analyt 
Technol Biomed Life Sci 1139: 121993.

14. Shah M, Patel N, Tripathi N, Vyas VK (2021) Capillary electrophoresis 
methods for impurity profiling of drugs: A review of the past decade. 
Journal of Pharmaceutical Analysis.

https://dx.doi.org/10.26717/BJSTR.2022.40.006521
https://biomedres.us/
https://dx.doi.org/10.26717/BJSTR.2022.40.006521
https://pubmed.ncbi.nlm.nih.gov/32247289/
https://pubmed.ncbi.nlm.nih.gov/32247289/
https://pubmed.ncbi.nlm.nih.gov/32247289/
https://pubmed.ncbi.nlm.nih.gov/32247289/
https://pubmed.ncbi.nlm.nih.gov/32814262/
https://pubmed.ncbi.nlm.nih.gov/32814262/
https://pubmed.ncbi.nlm.nih.gov/32814262/
https://www.sciencedirect.com/science/article/abs/pii/S0731708520314771
https://www.sciencedirect.com/science/article/abs/pii/S0731708520314771
https://www.sciencedirect.com/science/article/abs/pii/S0731708520314771
https://academic.oup.com/chromsci/article/58/10/951/5905948
https://academic.oup.com/chromsci/article/58/10/951/5905948
https://academic.oup.com/chromsci/article/58/10/951/5905948
https://pubmed.ncbi.nlm.nih.gov/32004940/
https://pubmed.ncbi.nlm.nih.gov/32004940/
https://pubmed.ncbi.nlm.nih.gov/32004940/
https://pubmed.ncbi.nlm.nih.gov/32004940/
https://pubmed.ncbi.nlm.nih.gov/32004940/
https://www.sciencedirect.com/science/article/pii/S2095177921000691
https://www.sciencedirect.com/science/article/pii/S2095177921000691
https://www.sciencedirect.com/science/article/pii/S2095177921000691

	_Hlk92541266
	_Hlk92541278
	_Hlk92541301
	_Hlk92541386
	_Hlk92541424
	_Hlk92541435
	_Hlk92541446
	_Hlk92541469

