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Development of Automated Remote Medical System in Space
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Abstract; Since a health care of astronauts is important for the human space
development in the 21th century, it is ideal to manage the medical treatment in space
by using cardiovascular medicine on the Earth. However, since cardiovascular
medicine requires special techniques and knowledge, most of astronauts cannot learn
it easily. Therefore, the present study has developed the automated remote medical
system in space to optimize hemodynamics in heart failure (J Appl Physiol 2006). The
system diagnoses hemodynamics by receiving measured hemodynamics parameters
and quantifies cardiovascular mechanical properties from the parameters. Based
upon the diagnosis, the system calculates and sends command signals to treatment
equipments (drug infusion pump), and controls pumping ability by dobutamine,
stressed blood volume by dextran and arterial resistance by nitroprusside/
norepinephrine. By using the closed-loop circuit (biosignal-diagnosis- treatment), this
system restored all mechanical properties (pumping ability, stressed blood volume,
arterial resistance), and normalized arterial pressure, left atrial pressure and cardiac
output in anesthetized animals with acute decompensated heart failure (n=10) and
cardiogenic shock (n=6). The system has the ability to remote update the treatment
algorithm. This system began the remote space medicine that supports human
development to space. In addition, this system would be useful to support the medical
treatment on the Earth, particularly in underpopulated area.
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