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We developed an efficient smooth muscle differentiation protocol using bone
marrow- and adipose-derived stem cells, and successfully achieved large-scale production of
differentiated smooth muscle cells. Additionally, a smooth muscle differentiation protocol was
established using iPSC-derived mesenchymal stem cells to fabricate tubular structures. These were
three-dimensionally constructed using a bio-3D printer and applied to transplantation experiments in

small animal models of the trachea, esophagus, and anal sphincter. The effect of mechanical
stimulation (shaking) on spheroid differentiation and extracellular matrix production was evaluated
based on mechanobiological principles. Furthermore, the effects of perfusion using a bioreactor on
tubglardstructure shape retention, spheroid fusion, and extracellular matrix distribution were
analyzed.
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