
Institute of radiation physics 

How do you 

produce reference 

solutions?



Where is IRA?

CHUV



Institute of Radiation Physics

- IRA: ~60 Collaborators

- GRM: 9-10 Collaborators
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Radiometrology

Bq Gy Sv



METROLOGY

Traceability refers to an unbroken chain of 

comparisons relating an instrument's 

measurements to a known standard.

Calibration to a traceable standard can be 

used to determine an instrument's bias, or 

accuracy. 



SIR: Système International de Référence
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SIR: Système International de Référence

The gamma-ray emitters are sent to the BIPM where they are compared using 
pressurized ionization chambers. 

KCDB : Key Comparison Database
KCDB

SIR 

../../../grm_3_expertise_mandats/01_prim_lab/bipm/activity_key_comparisons.pdf


Swiss Primary Bq Laboratory

Primary laboratory missions
- Realization of the physical quantity

- Conservation

- Dissemination
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Radioactive 
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Primary 
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Primary 
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The measurement technique depends on the 
radionuclide (its decay scheme). 

Standardization  activity concentration [Bq/g] and 
associated uncertainty









Realization of the physical quantity

Defined solid angle alpha counting 

Rn-222

LSC

F-18, Y-90, H-3, C-14, Ni-63, Mn-54, Ra-223, 

Fe-55

4-counting 

F-18, I-123, Ho-166m, Tc-99m, Eu-152

Coincidence counting

F-18, Cs-134, Ba-133, Ho-166m, Co-57, I-123, I-125, I-131,

Tc-99m, Mn-54, Ho-166m, Cs-134, Eu-152
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Realization  Conservation
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solution

Primary 

measurement

Primary 

measurement

Primary 

measurement

CA, mes  Ae

CA, mes

SIR 

Up to now, 30 international comparisons of 
radionuclides, of which 17 are now CCRI(II) key 
comparisons  CMC

A CMC is a calibration and measurement capability available to 

customers under normal conditions:

(a) as published in the BIPM key comparison database

(KCDB) of the CIPM MRA; or

(b) as described in the laboratory’s scope of accreditation

granted by a signatory to the ILAC Arrangement. "









Production of reference solutions

Radioactive solution 

traceable to international 

standards

(activity concentration + uncertainty + 

impurities)

AeCA, mes

Gammaspectro

mg

dilution



Merci de votre attention

Danke für Ihre Aufmersamkeit

Thanks you……



Activity Measurement at Hospitals

Traceability brought to clinical site  Example of radionuclide calibrators

http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj9n5q8pY3SAhXD7BQKHayTB78QjRwIBw&url=http://www.radonc.utoronto.ca/nuclear-medicine-molecular-imaging-technology&bvm=bv.146786187,d.d24&psig=AFQjCNGr6cnUth2cw5pDeQ-X-s1gORcyVA&ust=1487082047580427


Activity Measurement at Hospitals

Traceability brought to clinical site  Example of radionuclide calibrators

Metrology?

http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj9n5q8pY3SAhXD7BQKHayTB78QjRwIBw&url=http://www.radonc.utoronto.ca/nuclear-medicine-molecular-imaging-technology&bvm=bv.146786187,d.d24&psig=AFQjCNGr6cnUth2cw5pDeQ-X-s1gORcyVA&ust=1487082047580427


Verification

<10% ()

Reference

radioactive 

solutions

CIR, S= 0.31%

METAS

Primary standard

IRA (s=0.3%)

IRA
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Building a chain of traceability

Highest level

of accuracy

Lowest level

of accuracy
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Building a chain of traceability

Highest level

of accuracy

Lowest level

of accuracy

SIR

IRA

METAS

Radionuclide

calibrators, 

Injectors, …

u ~ 0.5 %

u ~ 1 %

u ~ 5 %
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