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Abstract: The space life science experiment is an important activity that will surely supports the
future space life and development of human and earth life activities including international space
exploration. However, the prospects for 2030 and beyond, when the operation of the International
Space Station (ISS) will end in 2030, has remained unclear, and people have developed much
concerned about that. Due to low-cost infrastructure in the post-ISS, Tohoku University has begun
the project named "Development of an ultra-compact space life science experimental device
(Biosatellite-Cube) for elucidating life support mechanisms in space”. In this project, we are
developing a 4-6U ultra-compact free flyer with a pressure section, one of the common
infrastructure for space environment exposure experiments. It has already been adopted as one of
Tohoku University's new programs "Frontier Research in Duo", and it is in progress to reach
ground test verification with a prototype at the end of 2023.

Toward this practical application, we are currently planning an experiment "BioCube-I1SS" to
deploy and recover the atmospheric pressure module part (Max: 3U size) of this unit on the “Kibo”
Exposed Facility of the ISS platform. In this research project, as a model case of this unit, we
intend to develop a closed- and sunlight utilization-type plant culture device (Plant-BioCube Unit)
with life support system. The purpose of 2021 research is to create an engineering model for
monitoring system, biological incubator, and pressurization unit based on the results of analysis
using the prototypes manufactured so far.

Key words; Space experiment, Post International space station, Biosatellite Cube (BioCube),
Space plant culture unit,
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