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     A task group named “MEthodes Dosimétriques de Référence” (MEDOR) 
has been created recently to provide didactic tools for dose estimation from 
bioassay data obtained after occupational exposure. This task group is 
focused on 1) application limits of the available models, 2) uncertainties in 
radionuclide biokinetics and in doses, and 3) identificatio n of the main 
parameters involved in these uncertainties. 
     First, uncertainties in biokinetics of 239Pu (thoracic retention and 
excretion) and in doses have been estimated after acute inhalation of PuO 2 
(AMAD 5µm, type S). This was performed either when the activit y of the 
inhaled aerosol (case 1) or the thoracic retention on day 1 (case 2) could be 
measured. Variability assigned to the different parameters of the ICRP 
models was that previously reported. After simulation, a lognormal 
distribution of the results was observed so that uncertainties can be expressed 
as 95 % Confidence interval Ratio (CR=σg

4). In case 1, most of the 
uncertainties were due to aerosol deposition and remained nearly constant for 
1000 days after exposure (thoracic, faecal and urinary CR of 8, 6 -30 and 10, 
respectively). In contrast, in case 2, thoracic CR gradually increased from 1.5 
to 5, faecal CR was similar to that of case 1 up to 20 days and then sharply 
decreased to about 3, whereas CR of urinary excretion remained similar to 
case 1 throughout the 1000 day period. Uncertainties in DPUI were much 
higher in case 1 (CR=7) than in case 2 (CR=2) and were both mainly due to 
the uncertainties in thoracic equivalent doses.  
     Second, different bioassay data were analysed to verif y if the observed 
results were within the CR previously calculated for case 2. Two cases are 
provided as examples which appeared out of this range. The first one 
corresponds to an acute exposure to PuO2 aerosols which was followed for 
about 20 years. Fit analysis has shown a low value of the slow dissolution 
rate of the compound and an inhibition of the alveolar clearance due to 
particle transport (ss 2 10 -5d-1, AI1->bb1 1 10 -3d-1 and AI2->bb1 1 10-6d-1 
compared with default values of 1 10 -4d-1, 2 10-2d-1 and 1 10-3d-1, 
respectively). The corresponding effective dose appeared 4 times higher than 
that calculated using the default parameters. In the seco nd case, no fit was 
possible. The contamination involved presumably a type M compound of 
high specific α activity (1.8 1012 Bq g-1) due to the presence of 238Pu, 241Am 
and 244Cm. ICRP deposition model is based on the inhalation of an infinite 
number of aerosol particles (deterministic approach). In fact, assuming a 
default aerosol size of 5µm, the thoracic measurement per formed on day 1 
(180 Bq) might correspond to an inhalation exposure to about 100 particles, 
only about 15 particles being deposited in the deep lung. Su ch a low value 
was supported by the very different results obtained with the 4 detectors used 
for the anthroporadiametry. After 6 days, the thoracic activity was less than 
10 Bq. Thus, it appears that for inhaled aerosols containing less than 1000 
particles, a stochastic application of the model has to be done. In this case, 
only a discrete deconvolution using the specific bioassay data could provide a 
realistic dose assessment.  
     The results show limits of the deterministic application of the ICRP 
models which mainly depend on the number of particles in the aerosol and 
indicate that long term bioassay data are useful to identif y important 
alteration of the late lung clearance by particle transport which could occur.  

 


