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Introduction

Radiation damage to tissues depends on radiation exposure levels. Therefore, we have studied
accurate estimations of radiation exposure levels so far. Recently, we developed a tool that can
calculate the respiratory tract deposition of radionuclides on the basis of polydisperse particle size
distribution. As a next step, there is a need for a new calculation tool for the biodistribution of
radionuclides because some parts of radionuclides deposited in the respiratory tract are absorbed into
the body. Development of a calculation tool for '3l biodistribution depending on aerosol size
distribution are performed in this study. The validity of the developed tool and the demonstration
using polydisperse particle size distribution were also done.

Materials and Methods

Calculation model: Clearance model given in International Commission on Radiological Protection

(ICRP) Publication 66 and 71 was used for the biodistribution in each respiratory tract region.
Biodistribution models of 13| particle in the body given in ICRP Publication 30, 56 and 67 was used for
this study in that the Japanese regulation is based on these models. Euler type solution was used for
the calculation of the simultaneous ordinary differential equations for the clearance model in each
region.
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a: Elapsed time after inhalation.
b: Almost zero divided by almost zero.

Conclusion

Accurate calculation of 13! biodistribution under actual atmospheric environments during the
accidents (e.g., release of radionuclides from nuclear power plants and NORM facilities) would be
possible by using the tool in this study and the former tool developed by authors.
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