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The elucidation of the life support mechanism under high vacuum condition: the
application to space environment
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In this research, with the aim of elucidating the life support mechanism in
space, we have examined various living biological specimens protected with a polymerized thin film
NanoSuit"”. We used the high vacuum conditions (10-3-10-7 Pa) in the observation chamber of a
field-emission scanning electron microscopy (FE-SEM) as the experimental space, and revealed that a
simple surface modification by electron beams can equip some multicellular organisms with a strong
tolerance against the high vacuum. Furthermore, to protect living single cells, we have developed a
new solution “ Surface Shield Enhancer (SSE)” that consists of glycerin and electrolytes as a
component for NanoSuit. The SSE based NanoSuit affords a much stronger barrier to gas and/or liquid
loss than the previous NanoSuit did and, since it allows more detailed images, it could
significantly help to elucidate the * real’ organization of cells and their functions under the
space environment.
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