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Biology and Dosimetry of Nanoparticles
Bahman Asgharian and Owen R. Moss. CIIT Centers for Health Research.

Compared to reliance on airborne levels of particles as a measure of dose, human health risk assessments
are enhanced by calculation of deposition of airborne pollutants at specific sites in the lungs. Description
of physical and physiological processes that lead to the transport and deposition of airborne material in
the Iung involves developing a mathematical model. Detailed models that include major aspects of these
processes have been developed to support prediction of site-specific tissue dosimetry of fine and coarse
particles. Models of particle deposition in the human lung covering a range of particle sizes, including
nanoparticles (less than 100 nanometers) were developed. An existing computational lung-dosimetry
model was modified to account for nanoparticles dosimetry. Modification of the existing lung-dosimetry
model is a sequential process involving computation of particle transport and deposition in the human
central airways, incorporation of lobar ventilation, particle axial diffusion and dispersion, and
enhancement of the computational dosimetry model to include a graphical user interface format. The
results of this research will support estimation of tissue dosimetry in several ongoing Long-Range
Research Initiative (LRI) research projects on nanoparticle toxicology/kinetics and provide a user-friendly
computer model that can be used to improve risk assessments with particles of various sizes.
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