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Development of cultured bone tissue for regenerative therapy that contains
autologous osteoblasts and can be constructed into a free 3D shape

Sato, Yoshiki
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Human dermal fibroblasts were converted into osteoblasts using a ALK
inhibitor Il (inhibitor of transforming growth factor-B signal) and la , 25-dihydroxy Vitamin D3
on natural freeze-dry nanogel-crosslinked-porous (FD-NanoClip) polysaccharide sheets or fibers.
Based on Raman spectroscopic analyses comparing different polysaccharide scaffolds and Fourier
transform infrared spectrosco-py analyses of dOB cultures, we interpreted the observed differences
in osteogenic behaviors. This study substantiates a possible new path to repair large bone defects
through a simplified transplantation pro-cedure using FD-NanoClip sheets with better osteogenic
outputs as compared to the existing atelocollagen scaffolding material.
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1. Preparation of scaffold NanoClipFD and Atelocollagen
3D
3
0.8mm 9mm
NanoClipFD fiber
Sheet Type NanoClipFD sheet
cholesterol bearing pullulan
30mg/mL 600rpm PEGSH(
) PBS 105mg/mL 2:1
1.5mm
37 24
PBS PBS

ACETHAILIZ#L, —30
2
Over Night



Japan
1.2mm

Atelocollagen

Atelocollagen spoge MIGHTY, KOKEN, Tokyo

1.5mm

Atelocollagen sheet

NanoClipFD sheet

NanoClipFD Fiber
NanoClipFD Fiber 5

Over Night

50p g/mL Fibronectin Solution Wako laboratory chemicals, Osaka,

6mm
10 70%
Over Night
5mm 1.5mm
NanoClipFD sheet
mm mm AteloCell®
1.5mm 5mm
Atelocollagen sheet
5mm 1.5mm
Atelocollagen sheet
0.8mm 9.1mm

NanoClipFD sheet 1 Atelocollagen sheet

1
Alizarin Red S scaffold
scaffold
scaffold scaffold  96well
NanoClipFD sheet  Atelocollagen sheet NanoClipFD fiber 5
NanoClipFD sheet Atelocollagen sheet 5
96well
NanoClipFD sheet Atelocollagen sheet 1 5x 10°
15u | scaffold
5x 10° 15p |
scaffold
scaffold 96well 2
scaffold
scaffold
NanoClipFD dOB Atelocollagen  dOB Day21
95% Alizalin Red S (Sigma Aldrich)
NanoClipFD Atelocollagen 12well 10 Formic Acid Fujifilm Wako Pure
Chemical Corporation, Osaka Japan  1000p L/well 15
405nm

N=3

NanoClipFD sheet NanoClipFD fiber
ALKS inhibitor

Atelocollagen

ALKS i a ,25-dihydroxy Vitamin D3 VitD3



DNA

fibroblasts dOB

NanoClipFD sheet
doB

Atelocollagen

Atelocollagen

NanoClipFD sheet
control
Atelocollagen

dOB

NanoClipFD sheet
doB

The directly converted
doB

NanoClipFD fiber

dOB



62

2019

Sato Y, Yamamoto K, Takizawa S, Adachi K, Oseko F, Kishida T, Mazda O, Yamamoto T, Kanamura N

Bone regeneration by osteoblasts transplantation using nanogel as a scaffold

4th Meeting of the international Association for Dental Reserch Asua Pacific Region

2019

31

2019

Yamamoto T, Sato Y, Yamamoto K, Adachi T, Oseko F, Kanamura N

Transplantation of dental pulp-derived cell sheets cultured on human amniotic membrane

4th Meeting of the international Association for Dental Reserch Asua Pacific Region

2019







