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Č Cellular biological effects and risk of alpha and 
Auger-emitters depend on the pattern of the 
inhomogeneous distribution of radiation energy in 
organs and tissues at cellular and molecular levels 
 

Č Alpha emitters in lungs and in kidneys 
 

Č Auger emitters in cellular and molecular levels 
 

Č Perspective 

Motivation and overview  



PART I  
 

Influence of clearance to the health 
effects of the inhomogene ously  

deposit ed  alpha emitters  
in the central airways  
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Particle deposition model Particle clearance model 

Distribution of isotopes along the airways 

Alpha-track model Epithelium model 

Distribution of cell hits and cellular doses 

Biological model 

Biological endpoints 

Model construction  



CFD (computational fluid dynamics) based deposition model 

reconstruction and meshing of airway geometry 

simulation of the airflow  

particle tracking, deposition patterns  

attached radon progenies  

unattached radon progenies  

Inertial impaction 

Diffusion 

Sedimentation 

Deposition model  



CFD (computational fluid dynamics) based clearance model 

particle tracking  

simulation of mucus flow  
construction of mucus geometry  

 

5 mm Slow clearance area 

Clearance model  



Time (s) 

Simultaneous deposition and clearance  
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