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Innovative medicine brought about by the creation of miniature human liver using
ex vivo culture through medical-engineering collaboration

Yamashita, Yoichi
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Heterogenous distribution of engrafted liver tissue in miniature human
liver: After endothelializing the portal vein using HUVECs, cells were seeded from the hepatic
artery. This methods leaded a “ sinusoidal arrangement” . However, the distribution was extremely
uneven. Therefore, we investigated cell seeding conditions specifically, and we found that liver
tissue engrafted more widely and uniformly with low-density multi-stage seeding of 1x105 cells/mL
than with one-shot seeding of 1x107 cells/mL. Gene expression of Alb, HNF4A, CYP3A4, etc. was also
improved to the level of primary rat hepatocytes.

Reproduction of a vessel-like structure in a miniature liver: When primary human hepatocytes +
HUVEC + human adipose-derived mesenchymal stem cells were seeded into a decellularized liver and
subjected to the ex vivo perfusion culture for 4 days, vessel-like structures of which diameter was

15 y m was observed within the tissue.
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