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Abstract

Fine bubbles have the ability to clean the human body and clothing without the use of surfactants
while significantly reducing water consumption. The effectiveness of fine bubble technology is already
well established through commercial products developed by Science Co., Ltd. In the post-ISS era, human
space activities will expand toward the Moon and beyond, while non-professional travelers will stay in
LEO without specialized training.

JAMSS, which has supported the development and operation of the Japanese Experiment Module
(JEM) on the ISS for long years, has been working to expand the space industry from multiple perspectives.
One major initiative is the application of innovative fine bubble technology to space equipment through
a joint research framework with the non-space company Science Co., Ltd. This study presents potential
solutions to unique challenges in human space activities by leveraging fine bubble technology together
with the operational experience of JAMSS.

Fine bubbles are categorized into two types: microbubbles (diameters ranging 1 m - 100 m) and
ultrafine bubbles (less than 1 m in diameter). Although they exhibit different physical characteristics,
both provide strong cleaning performance that eliminates the need for surfactants, thereby contributing
to reduced water usage.

Assuming that fine bubble-based equipment such as showers or washing machines will be used in
space during the post-ISS era, this study examines solutions to issues arising during space stays from the
perspectives of system design, operational concepts, and the inherent advantages of fine bubble technology.
A key requirement is that such systems must deliver benefits that outweigh potential drawbacks, such as
increased water use associated with bathing or laundry and safety concerns. Ensuring comfortable daily
living in extreme environments is a central consideration.

To address these challenges, we would like to propose solutions focus on ensuring water safety and
effective water use—by minimizing water volume while maximizing cleaning performance without surfac-
tants—and improving operational efficiency through simplified operation, automation, maintenance-free
systems, and miniaturization.

Key challenges identified include water conservation, safety assurance, cost—benefit balance, and
maintenance-free operation. By combining Science’s fine bubble technology with JAMSS’s experience
through JEM operation, we aim to address these challenges. Development and technical verification are
planned within the next few years, with the goal of providing services for private space stations and other
space platforms.



