
Quality control of assays



Step 1: method validation



Method validation has 3 phases

method development and optimization

full prevalidation

full validation

partial revalidation

partial validation



When should full method validation be performed?

• before method is implemented

• when considerable changes have been introduced to the method (eg. another ion 
transition is selected for evaluation, change in mobile phase composition or
employed stationary phase)

• when new analytical instrumentation is introduced (eg. switch from mass spec
brand A to brand B)

• when method is applied to a new type of sample

• when untolerable systematic errors in methodology are identified



When should partial method validation be performed?

• whenever there is a minor change in the assay method which is not expected to
affect the method performance characteristics (eg. new internal standard is used)

• whenever there is reason to believe that the method performance may have
changed

• when external quality assassment scheme or interlaboratory method comparison
results are unacceptable

• periodically, to verify that the method performance has not changed over time



Method validation guidelines

• International Conference of Harmonization (ICH) – Q2(R1), effective November 2005

• Federal Drug Administration (FDA) – effective May 2018

• European Medicines Agency (EMA) – EMEA/CHMP/EWP/192217/2009 Rev. 1 Corr. 2 ** 
(effective February 2012)

• ICH M10 expected to be published mid-2019



• The bioanalytical method validation guidelines have been
introduced to establish clear regulations for generating
analytical results which support pre-clinical and clinical
pharmacokinetic studies.

• The method validation guidelines have been established for
assaying drugs and their metabolites primarily in blood
samples.

• No specific method validation guidelines have been
introduced for the analysis of endogenous substances using
chromatographic and mass spectrometric methods.

• Method validation based on the available guidelines is
mandatory for laboratories operating in a GXP environment
and providing analytical results for the industry.



Method performance characteristics to be included in the
validation process (EMA Guideline)

• Performed in analyte solution:

• limit of detection (quantity, not concentration!)

• injection reproducibility (intermediate concentration)

• linear dynamic range of detector response

• analyte carry-over (high-end of linear dynamic range)

• stability in solution (at least 2 levels)



Method performance characteristics to be included in the
validation process (EMA Guideline)

• Performed in matrix samples:

• selectivity

• calibration curve: mathematical relationship between analyte concentration and 
detector response

• lower and upper limits of quantitation

• within-run reproducibility

• between-run reproducibility

• autosampler stability

• benchtop stability (as suits the lab workflow and the sample preparation process)

• storage stability in samples (short-term and long-term, various temperatures)

• storage stability in prepared samples (at least short-term, various temperatures)

• dilution integrity (if applicable)



Step 2: quality control of batch runs



Quality control of assays – why is it important?

• The MS is not a stable detector various ion transitions are affected in various
manners!

• Autosampler tray stability of analytes and internal standards may not be 100% over the
batch cycle.

• QC is a fundamental requirement for interlaboratory comparisons.

• misquantitation may be a result of:

• chemical degradation of analytes or internal standards

• contamination of the ion optics

• appearance of interferences in the ion chromatograms



What sort of quality control do you need?

… That depends on the type and quality of information you would
like to attain.

… And the regulations you are required to stick to.



Quality control of assays – approaches

Approach Identifited assay errors

multilevel matrix controls run at least at the
beginning and at the end of the batch

loss of the validity of calibration due to
contamination of the ion optics

spiked matrix samples matrix-specific contamination of the ion optics

repeat analysis if prepared sample is reassayed: lack of system
stability
if collected sample is reassayed: lack of 
reproducibility

incurred sample reanalysis lack of system stability, inadequate method
validation

external quality assessment scheme suboptimal method performance



Interpretation of internal QC results: Levey-Jennings curves





Interpretation of Levey-Jennings charts: the Westgard multirule
quality control approach

Warning
rule
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Within-run!
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Interpretation of internal QC results: the Westgard Sigma Rules
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Interpretation of the reports of external quality assessment
schemes









Yundt chart


