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Slowing bone loss and preventing kidney stone formation are critical for successful spaceflight. The capability to track
bone loss and kidney stone risk while in space would allow these risks to be monitored directly and would enable
individualized countermeasure programs. At present, post-flight measurements are used to establish the effectiveness of
the in-flight bone loss/kidney stone prevention program. A preventive approach would offer much greater operational
flexibility, where ongoing in-flight measurements of countermeasure effectiveness would allow for adjustments in the
countermeasure program during the flight. This approach could also be used during times when countermeasure
equipment is broken, or when scheduling impacts the countermeasure program, to assess how this is affecting bone loss
and kidney stone risk. In a previous NASA Omnibus project, we developed a prototype compact, low-power system to
make urinary calcium measurements in space. This approach has proven to be feasible, but further development is
needed to advance toward flight use.

The objective of the current project is to improve this ultra-compact, robust, urinary calcium measurement system. This
study will further a technology that may offer a personalized, preventive approach to bone loss and kidney stone
prevention in space.

New project for FY2022.
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