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Abstract 

Intercalibration exercises are designed to harmonize analytical techniques and ensure 
reliability of measurement results performed in a laboratory network. Such strategy helps to 
improve laboratory performance among participants in future intercomparison exercises, 
when it is verified the metrological capacity, by determining accuracy, precision and 
reproducibility of data produced by each laboratory. In Brazil, there are currently four in vivo 
monitoring systems, located in IRD, in Rio de Janeiro, CDTN, in Belo Horizonte, IPEN, in 
São Paulo and CNAAA, in Angra dos Reis. Such systems, generically referred as whole body 
counters, aim to detect and quantify radionuclides in organs and tissues for radiological 
protection purposes and to provide useful information for studies on biokinetic behavior of 
radionuclides in humans and animals. The objective of this work is to establish a 
methodology to be applied for intercalibration of whole body counters. The IRD whole body 
counter is installed in a 15 cm steel shielded room where two NaI(Tl) and four HPGe 
detectors are calibrated for the determination of radionuclides in the energy range from 10 to 
3000 keV. The CDTN whole body counter has one NaI detector set up in a shadow shield 
configuration, and is able to determine radionuclides emitting photons from 100 to 2000 keV. 
The intercalibration exercise described in this work was planed for whole body geometry 
using the scintillation detectors available in both laboratories. It was used a thin glass vial 
containing 2,6615 g of a solution of four gamma emitters (57Co, 137Cs, 54Mn, 65Zn), supplied 
by the National Laboratory for Metrology of Ionizing Radiation (LNMRI-IRD). The glass 
vial was measured in the same geometry in both IRD and CDTN whole body counters, being 
positioned at 31,5 cm distance from the NaI(Tl) detector of each laboratory. The calibration 
curves (photo peak channel and Efficiency vs Energy) of each detection system were 
compared. The standard solution was subsequently used at the CDTN for the production of a 
phantom for the calibration of the detection system at whole body geometry. Efficiency 
values together with background measurements were used determine minimum detectable 
activities for a variety of radionuclides of interest for individual monitoring. The results 
obtained in this intercalibration exercise show that both systems present enough sensitivity for 
in vivo measurements to be applied in routine monitoring of workers occupationally exposed 
to high energy photon emitters, such as 18F, 137Cs, 60Co and 56

  

Zn. The proposed methodology 
has shown to be suitable for the intercalibration exercises involving whole body monitoring 
systems. 
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