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Over the past 25 years, liquid chromatography-mass spectrometry (LC-MS) has transitioned from a 
scientific novelty to a widely used technique, increasingly employed in routine field laboratories.

Compared to traditional chromatography (which uses a unidimensional detector like UV 
absorbance), LC-MS provides enhanced selectivity and identity confirmation by measuring the mass-
to-charge ratio of ions or capturing MS data for the entire chromatogram, often generating three-
dimensional datasets.

LC-MS systems are complex, 
requiring numerous parameters to be 
set at or near optimal levels to 
achieve the desired performance.

When developing an LC-MS-based 
analytical method, its performance 
must be thoroughly evaluated and 
consistently monitored.
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Method validation is a crucial step in chemical analysis, essential for ensuring 
reliable results.

Methods based on LC–MS are notorious for their complexity

In addition to its inherent necessity, method validation is increasingly mandated by 
regulations governing laboratories, and scientific journals in analytical chemistry 
require validation data for methods to be published.
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VALIDATION GUIDELINES
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Due to its significance, numerous validation guidelines have been developed for laboratories, 
ranging from general frameworks to sector-specific standards.
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VALIDATION GUIDELINES
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Different recommendations 
and different sets of 
terminology are found in 
the different guidelines

The analytical community has yet to reach a 
consensus on the precise approach to validation, 

both in general and specifically for LC-MS 
applications.



DIFFERENT TERMINOLOGY 
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Guidelines IUPAC VIM ICH EURACHEM NordVal AOAC EMA FDA

Reference document [1] [2] [3] [4a, b, c] [5] [6] [7] [8a, b]

Selectivity   X  X   

Specificity X X  X  X X X
Ruggedness/Robustness  -     - -

1. IUPAC, Harmonized guidelines for single-laboratory validation of  method of  analyses (IUPAC technical report), Pure Appl. Chem. 74 (5) (2002) 835–855.
2. International Vocabulary of  Metrology – _Basic and General Concepts and Associated Terms (VIM), JCGM 200:2012.
3. ICH Harmonized Tripartite Guideline: Validation of  Analytical Procedures: Text and Methodology Q2(R1), International Conference of  Harmonization of  Technical Requirements 

for Registration of  Pharmaceuticals for Human Use, 2005.
4. (a) Eurachem, Eurachem Guide: The Fitness for Purpose of  Analytical Methods, Eurachem, Teddington, 1998; (b) B. Magnusson, U. Örnemark, Eurachem Guide: The Fitness for 

Purpose of  Analytical Methods – _A Laboratory Guide to Method Validation and Related Topics, 2nd ed., Eurachem, Teddington, 2014 Available from www.eurachem. org. ISBN 
978-91-87461-59-0. (c) H. Cantwell (ed.) Eurachem Guide: The Fitness for Purpose of  Analytical Methods – A Laboratory Guide to Method Validation and Related Topics, (3rd ed. 
2025).

5. NordVal Protocol No. 2, Guide in validation of  alternative propietary chemical methods, 2010.
6. AOAC, AOAC Guidelines for Single-laboratory Validation of  Chemical Methods for Dietary Supplements and Botanicals, Official Methods of  Analysis, 19th ed., AOAC, 

INTERNATIONAL, Gaithersburg, MD, 2012 Appendix K.
7. Guidance on bioanalytical method validation, European Medicines Agency, 2011.
8. (a) U.S. Department of  Health and Human Services Food and Drug Administration, Guidance for Industry: Bioanalytical Method Validation, U.S. Department of  Health and Human 

Services Food and Drug Administration, 2001; (b) U.S. Department of  Health and Human Services Food and Drug Administration, Guidance for Industry: Bioanalytical Method 
Validation, Draft Guidance, U.S. Department of  Health and Human Services Food and Drug Administration, 2013. http://www.fda.gov/downloads/Drugs/ 
GuidanceComplianceRegulatoryInformation/Guidances/UCM368107.pdf.

Kruve et al. Tutorial review on validation of  liquid chromatography–mass 
spectrometry methods: Part II  Analytica Chimica Acta 870 (2015) 8–28  



DIFFERENT RECOMMENDATIONS
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Kruve et al. Tutorial review on validation of  liquid chromatography–mass spectrometry methods: Part II  Analytica Chimica Acta 870 (2015) 8–28  



THE PROJECT
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SURVEY ON LC-MS VALIDATION METHOD AND BEST PRACTICE
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FEEDBACK AND SUGGESTIONS

 High-throughput requirements: Metabolomics and similar fields often require high-throughput analysis to handle 
large sample volumes. Traditional validation guidelines may not adequately cover the strategies needed to 
maintain consistency and reliability at such scales.

 Data Processing and Analysis: The complexity of data generated by LC-MS, especially in non-targeted studies, 
requires sophisticated data processing algorithms. Validation guidelines typically focus on the analytical process 
and do not include the equally important data analysis phase.

 Regulatory Considerations: In metabolomics, following strict regulatory guidelines often means extensive analysis 
and significant effort, which does not necessarily coincide with the frequency of analytical method updates. If 
validation guidelines evolve to provide a more streamlined approach, this would be especially beneficial for 
exploratory and research-specific applications that can reduce regulatory burden without compromising scientific 
integrity. 

 Adaptability: Validation protocols should be adaptable so that new technological advances and analytical 
approaches can be quickly incorporated. 

 Simplification and Standardization: There is a need for simplified and standardized validation protocols that can be 
easily applied across different laboratories and studies without sacrificing the rigor necessary to obtain reliable and 
reproducible results.
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DISSEMINATION: TECHNICAL REPORT (IN PREPARATION)
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DISSEMINATION: WORKSHOP

Join us in Rome!
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Any questions?
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