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The deposition of particulate matter in the human lung is known to bring with it both long-term and short-term adverse
health consequences. The deposition of particles in the lung is strongly influenced by gravitational sedimentation.
Studies by this group have shown that normal gravity provides a screening effect whereby inhaled particulate matter
larger than 0.5 micron is mainly deposited in the larger airways where it is cleared by mucociliary clearance transport
within about one day. However, in low gravity, such as that on the surface of the moon (about 1/6 Earth's gravity) and
Mars (about 3/8 of Earth's gravity), this protective 'gravitational screening' is less efficient, and as a result, particles are
deposited in the sensitive alveolar regions of the lung where residence times are much longer. Further, there is evidence
that the dust on the surface of the moon may possess potent toxicological properties.

We hypothesize that clearance rates from the lung of particles deposited in low gravity will be substantially reduced
compared to that in normal gravity, resulting in increased residence times of these particles in the periphery of the lung,
enhancing their potential to cause lung damage.

To test this hypothesis, we will measure the clearance rates (measured in normal gravity) over a few hours to about 1-2
days, of radio-labeled particles deposited in healthy humans both in normal and in low gravity corresponding to the
lunar surface during parabolic flight. These data will provide a comprehensive assessment of alterations in the clearance
rate of particles inhaled under normal gravity conditions compared to particles inhaled under conditions of lunar gravity.
Such an assessment is needed to determine the degree of effort and cost required to control lunar dust within a planned
lunar outpost.

New project for FY2008.
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