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Development of a spheroid containing a water ghost as a pump
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In this study, the aim was to achieve enlargement of spheroids by embedding
pumps inside them. Electrically driven pumps were deemed unsuitable due to the necessity of
waterproofing and wiring, as well as the difficulty in manufacturing at sizes around a few
millimeters. Therefore, hollow particles were utilized as pumps in this study, intended to be
embedded in spheroids and driven by pressure in liquid environments. Hollow particles composed of
alginate gel, silicone tubes, and polydimethylsiloxane (PDMS) were fabricated, and upon
investigation of operational conditions, PDMS was found to be the most suitable material.
Additionally, temperature-driven pumps were also considered.
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