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Scaffold-free artificial trachea for tracheal deiseases
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Fabrication and transplantation of an artificial trachea composed of
autologous cells and stem cells for regenerative medicine using a bio 3D printer. We constructed
artificial trachea using horseshoe-shaped cartilage rings and smooth muscle cell structures in the
membranous part using human cells and transplanted into nude rats for functional analysis and
autologous transplantation of the artificial trachea using rat autologous cells. (1) Conditions for
differentiation of human bone marrow stem cells into cartilage were determined, hoof-shaped
cartilage rings were created, smooth muscle structures were supplemented at the defective site, and
an artificial trachea with a morphology similar to an actual trachea was created. Survival of
several months was obtained by transplantation into nude rats. (2) An artificial trachea was created

from bone marrow cells of Fischer 344 rats, and long-term survival of more than one year was
successfully achieved by autotransplantation.
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Fig. 4. TUNEL staining. a) Total number of TUNEL positive cells (arrows) is significantly greater in the iCell group than in the HUVEC and HMVEC.L groups. b)
HUVEC group, ¢) HMVEC-L group, d) iCell group. Scale bars « 100 um. *P < 0.05. TUNEL, terminal UTP nick-
end labeling: HUVECs, human umbilical vein endothelial cells; HMVEC-Ls, human microvessel endothelial cells from the lung; iCells, induced pluripotent stem cell-
derived endothelial cells.
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