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Development of an Artificial Cylindrical Organ Fabrication Method Using Gelatin
Microspheres with Growth Factor Administration

Uchida, Fumitake
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Our goal was to obtain a certain cartilage quality by differentiating stem
cells into cartilage using growth factors. Using a bio 3D printer, we fabricated an annular
cartilage structure, a horseshoe-shaped cartilage structure, and a horseshoe-shaped cartilage
structure combined with smooth muscle (mimic trachea). mimic trachea was successfully fabricated
with horseshoe-shaped cartilage on the anterior surface and smooth muscle on the posterior surface,
which was more similar to actual anatomic structures. We also succeeded in transplanting this
structure into rats. In order to administer growth factors more efficiently, we have also
experimented with a method of adding TGF- 1 to gelatin microspheres (GM) for sustained release
within the structure, and succeeded in fabricating a tubular cartilage structure using hMSCs.
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