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Legal metrology

Metrological traceability

Calibration of activity meters 

– examples of calibration certificates for a reference 

source

– what do we need to establish metrology traceability for a 

activity meter
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How to establish metrological traceability 

in nuclear medicine

Calibrate activity meter at a NMI or accredited 

laboratory

Use reference source with calibration certificate 

and make a calibration on-site (hospital)
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A calibration report from NMI or accredited 

method follows EN ISO/IEC 17025:2017 (7.8.2.1) 

/2/: 
a) a title (e.g. “Calibration Certificate”); 

b) the name and address of the laboratory; 

c) the location of performance of the laboratory activities, 

including when performed at a customer facility or at sites 

away from the laboratory’s permanent facilities, or in 

associated temporary or mobile facilities; 

d) unique identification that all its components are recognized 

as a portion of a complete report and a clear identification of 

the end; 

e) the name and contact information of the customer; 

f) identification of the method used; 

g) a description, unambiguous identification, and, when 

necessary, the condition of the item; 

h) the date of receipt of the test or calibration item(s), and the 

date of sampling, where this is critical to the validity and 

application of the results; 

i) the date(s) of performance of the laboratory activity; 

j) the date of issue of the report; 

k) reference to the sampling plan and sampling method used 

by the laboratory or other bodies where these are relevant to 

the validity or application of the results; 

l) a statement to the effect that the results relate only to the 

items tested, calibrated or sampled; 

m) the results with, where appropriate, the units of 

measurement; 

n) additions to, deviations, or exclusions from the method; 

o) identification of the person(s) authorizing the report; 

p) clear identification when results are from external 

providers. 

In addition to this, a calibration certificate shall additionally include 

(EN ISO/IEC 17025:2017) (7.8.4.1): 

a) the measurement uncertainty of the measurement result 

presented in the same unit as that of the measurand or in a 

term relative to the measurand (e.g. percent); 

b) the conditions (e.g. environmental) under which the 

calibrations were made that have an influence on the 

measurement results; 

c) a statement identifying how the measurements are 

metrologically traceable 

d) the results before and after any adjustment or repair, if 

available; 

e) where relevant, a statement of conformity with 

requirements or specifications 

f) where appropriate, opinions and interpretations 

Standard EN/ISO 17034:2016 “General requirements for the 

competence of reference material producers” may contain 

additional requirements for the reference material produces
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Review a radioactive reference source 

calibration certificate

1. Accreditation Body Symbol (ISO 17025 or  ISO17034 (CRM). 

2. Measurement result

3. Measurement Uncertainty

4. The units of measurements (should be SI)

5. Identification of the method used 

6. Description of the Reference Standard

7. Updated sources for tabulated values(T1/2, energies…)

8. Statement of traceability

9. Environmental conditions
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1. No Accreditation Body 

Symbol !

5. Could have been a 

standard method (ISO…) 

or description of the 

method
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1? 1. ISO9001 not 

ISO 17025

2, 4
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5, 6?

7?

9?
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Is metrology traceability for the activity meter enough 

to establish metrology traceability with uncertainties 

for the activity measurements?
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Metrology traceability for a reference 

source is not enough for establish 

metrological traceability for an activity 

meter, we also need to…

Metrology traceability of all used quantities 
– (reference source, volume, weight,  half-life, decay paths, temperature, pressure…)

Energy dependency, 

Geometrical dependency of vial’s and self 

absorption (syringe Vs vials)

Air density

Material of vial’s

Half-life

Uncertainty budget

Periodical calibration
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Metrology traceability of a measurement result 

does not ensure that the measurement 

uncertainty is adequate for a given purpose or 

that there is an absence of mistakes.
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