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IF MATRIX UNCERTAINTY IS NOT IN 
DATABASE FOR YOUR MATRIX

• Estimate the within-laboratory-sample repeatability 
standard deviation sr

• Perform exeriment using specified setup

• Calculate repeatability standard deviation sr

• Matrix standard uncertainty: umatrix = sr



REPEATABILITY EXPERIMENT

• Repeat design for each laboratory 
sample

− do not homogenise

− do not artificially contaminate

• Matrix uncertainty is regarded as 
independent of target microorganism 
and test method used

− chose target microorganisms for which naturally 
contaminated samples are likely to be found (e.g. TVC)

From ISO-19036 presenation



REPEATABILITY EXPERIMENT

• take at least two test portions from each laboratory sample 

• total number of test portions = at least 10 or more than the 
number of laboratory samples, i.e.

− 1 laboratory sample

 at least 11 results (all in same batch)

• 10 or more laboratory samples (from same matrix)

 at least 2 results each (replicates in same batch)



ISO-19036 CALCULATION TOOL

• Excel tool implementing the calculations of ISO 19036 
(2019)

− Developed by Campden BRI (UK)

− Verified by WG 2 of ISO/TC 34/SC 9

− Freely available on line at 
https://committee.iso.org/sites/tc34sc9/home/general-standards/content-left-area/culture-media/iso-19036-
estimation-of-measurem.html

https://committee.iso.org/sites/tc34sc9/home/general-standards/content-left-area/culture-media/iso-19036-estimation-of-measurem.html


EXCEL CALCULATIONS TOOL

• 2nd worksheet “Reproducibility”

− Calculates the intralaboratory reproducibility standard 
deviation (sIR)
= 1st option to estimate the technical uncertainty

• 3rd worksheet “Repeatability”

− Calculates the repeatability standard deviation
= to estimate the matrix uncertainty

• 4rd worksheet “Combines”

− Estimate MU
= to estimate the measurement uncertainty



DATA



CALCULATE CONC AND LOG10CONC

Make new columns with appropriate formulae

• How would you make the formula?



ENTER DATA IN TOOL ”REPEATABILITY”

Enter data – check README for format etc.

Ignore the optional columns (poisson etc)



OBS: Repeated test portions from same sample should have
the same Sample ID ( make sure to document)

Could also be 10+ test portions from one sample!

sr is our estimate of

matrix uncertainty

srcorr is obtained if we

enter values in the 

distribution uncertainty

columns. NOT used in 

standard.

ENTER DATA IN TOOL ”REPEATABILITY”



Leave empty!

Possible to calculate

but we don´t

When >30 colonies

counted Upoisson is 

ínsignificant

When 5/5 colonies are

confirmed Uconfirm is 

ínsignificant

Matrix uncertainty is 

calculated using

organisms that does

not need confirmation

WHAT ABOUT THE REST OF THE COLUMNS?



CAN YOU CALCULATE MANUALLY?

Diff^2

Root(sum of squares)



THANK YOU FOR YOUR ATTENTION

Do not forget to report new estimtes of matrix uncertainty to 
NRL or EURL!



CALCULATE MU OF A NEW RESULT
(SHEET ”COMBINED”) 

Matrix U from database or own study

Sample ID and log-concentration from 

Beware that matrix uncertainty may be copied automatically from sheet ”repeatability”

(but not in my hands…)


