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Method validation in research : a relevant tool for assessing
the performance of analytical methods

Richard VILTE, Anne JAULIN*, Virginie GRONDIN, Nathalie CHEVIRON
UMR ECOSYS, Plateform Biochem-Env, INRA, AgroParisTech, Université Paris-Saclay, 78026, Versailles, FRANCE T
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Context

The analytical platform for enviror | biochemistry ‘Biochem-Env’ :

» was created in 2012 by the INRA French National Institute for Agricultural Research with the support of the ANR program “Investissements d’avenir” as a service of the infrastructure ANAEE-France (ANR-11-INNBS-0001),
» is mainly involved in research projects for the biochemical characterization of natural environments : soils , sediments and associated meso- and macro-fauna,

» develops and validates methods in order to provide traceable analytical data with high-level of confidence.

For within-laboratory validation of quantitative analytical methods, the INRA’s Quality Guidelines for Research and Experimental Units recommends “the accuracy profile” method according to the NF V03-110:2010 standard.

Aim of the study Validate and assess the performance of a within-laboratory developed method
for the quantification of enzymatic activities in different types of soil.

MethOd Val | datl on bV the accu raCV p rofl Ie ‘ Question : Does this quantitative analytical method fit in terms of trueness and precision ? ‘

o Definition of Research question
0 the needs Choice of
approach = e method
[C 1S BN promm—r— Application of Correction Factor = 0.889 i ) Selentitc approsch Validation of ——
Purpose: _raon | %,:’, — 140% = & analytical method Optimisation
» To provide guarantees on analytical results, for the analyst Eoont | F130% : D Estimation of measarement uncertainty CrinELey
and the end-user §|zu% . . - Z120% N\ Characterisation
> To demonstrate analytical method fitting with the scientific objectives < e G %0 | o e of the method
»> To allow laboratory recognition LD o — < ~— =
. , s sl 100% P ] Routine analysis
» To improve analysts working practices . VT es % 5 5 5 1 o 0 | 15 7 5 —
. . / Quali trol
Benefits of the accuracy profile approach: 808§ mmmm e e uality control
> An overall statistical method combining trueness and precision o Cancentrationaf B-Naphthylamine (mmol. L) 0% © | Concentrationof §-Naphthylamine (mmol )
> A standardized approach based on NF V03-110:2010 Conclusion: ____Accuracy
> Asimple, pragmatic and graphical interp! ion for a rapid d Data are obtained with internal reference material (spiking) / (redult)
> The determination of quantification limits and the scope of the method « True and precise method between LLQ = 0.19 and HLQ = 3.0 mmol.L" (scope of the validated method) [y \
> The use of a Correction Factor CF when a systematic bias of trueness is : :‘;K}‘:"‘T&S‘r:°(:‘zzzﬁfg;‘::e"fj“::aizrmde";:co‘d cation with a ity estimated at ‘\\.’ P
brought out ) RSN
- Etmaton of measurement uncerinyfor he e resls 2 e st ot v e of v mabon W vty e e e, | RO s
S : pin . 2 ‘metho X,, : mean value of measurements
> No limit in the choice of the calibration model - large scope range obtaining non acceptable results is very low. ) (method) 3 e
Material and methods Results
Analytical method for B-Naphthylami ification in soils by UV- . . _ . ege . . . . . .
e o A s e Validation of B-Naphthylamine quantification in 4 soils for the measurement of Arylamidase activity
Arylamidase activity : T or 0 Iy =095
. Moftolerancesy | | ———— imits of Uncertain =0,
Scope of the Validuted Methiod —O—Recovery Lowerimitof wlerancets) | |~ y )
—: —Higher limit of acceptability (%) ——— Higher limit of tolerance (%) Validated Uncertainty :  10% (P = 0,95)
/\H(:::r"m — — Lower limit of acceptability (%) Scope of the validated method Scope of the validated method
O Lo Arylomidase
S o . —_—
s L0z Accuracy Profile % Uncertainty Profile
. o 120%
*DMCA : p-(diméthylamino)cinnamaldéhyde 130% Correction Factor = 0.889 %‘: 115%
Validation method according to the ‘accuracy profile’ approach : __120% B3 110% - -
> Selection of validation samples: & .E‘
¢ 4 spiked soils : 3110% ',é 105%
Humic Soil ~ SiltyClay Seil  Clay Soil Sandy Soil g 1009 S 100%
g1oo% 5 00
e — 90%
90% ---
* 6 levels of B-Naphthylamine spiking : 0.12;0.24;0.6;1.2;2.4;3.0 5 :
mmol.L' 80% 85%
* 3replicates (repeatability) Concentration of B-Naphthylamine (mmol L) : Concentration of B-Naphthylamine (mmol.L*)
8 M ; i 70% . 80% E
« 5 days of analysis or series (intermediate precision)
» Calibration (indirect quantitative analysis): .
* 6 levels of B-Naphthylamine (0;0.12;0.24;0.6; 1.2 ; 2.4 mmol.L?) Performance of the analytlcal method (B =80%andA=+20 %)
* Regression model : linear .
e ¢ Scope of the validated method : 0.20 mmol.L! (LLQ) to 3.0 mmol.L? (HLQ)
> Fixed criteria : ¢ Correction Factor CF assessed at 0.889 to include in the calculation of the expression of results
o P80 olerancellimits )28 * Relative Measurement Uncertainty (Probability = 95 %) assessed at 10 % and constant over the scope
* A =120 % (acceptability limits defined by the end-user)
ﬁ)nclusmns The validation of this analytical method using the Accuracy Profile method helped to : \ / C \
* determine the performance of the method : limits of quantification and scope of application, under fixed criteria, Contacts

¢ estimate the related measurement uncertainty for future results, Christian Mougin

* increase the scope of the method with a validated correction factor CF (matrix effect systematically taken into account) chrisfan.mogin@inra.fr
* improve the steps for sample preparation and analysis (i.e. necessity in buffering all soil solutions) Nathalie Cheviron
* manage risks and guarantees for both end-users and laboratories nathalie.cheviron@inra.fr
> Anne Jaulin (*corresponding author)
A single analytical method for the measurement of arylamidase activity in different types of soils anne jaulin@inra.fr
was validated considering scientific specifications and needs. Richard Vilte
» Clear & good interconnexion between method performance and intended use was aimed. richard.vilte@inra.fr
Virginie Grondin
For the future Practicing and using routine control boards J K virginie.grondin@inra.fr /
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