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OFabrication of tubular tissues

Background & Concept

Biomimetic tissues Only assembling from cells
-tow cclell geqsity with high stiffness and high cell density
o casie having 0.8 MPa (native blood vessel)

-Different structures...
Not Biomimetic QOCirculation culture in 3D structure
mimicking in-vivo environments

Self-organization

BEL method using residual stress

Growth factor

Cell in Biomimetic Environment . . o
" . (Bio-assembly by Expansion and Lamination)
= Culture condition
-Mechanical, chemical stimulus . . .
- Position 1. Expansion p 2. Lamination
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Ref. John wiley & song inc.

* PLCL substrate
M. Matsusaki et al. Adv. Mater, 2011.
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Biomimetic Structure Biodegradable multilayered

Biomimetic Strength T iy tissue
Biomimetic Stimulus

Experiments

Observation of fabricated tissue

Culture condition
10 layer mouse smooth muscle cell + 1 layer mouse vascular endothellal cell  Qutside Inside of PLCL scaffold
; = Cell viability assay
(Calcein’AM & Ethidium

DMEM with 1% FBS Tubular tissue
-PLCL substrate coated

with Fibronectin and collagen
-Circulation flow rate: 165 ml/min =&

-Pressure: A800 Pa e w—wy : :
/ (—y by 165 ml/min circulation Conclusions
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Circulation culture system
S Shear stress : 1 Pa
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FloMhsor ™ 3 Fblin2 8 sM1 + We fabricated tubular tissues with
N e 20 6 high elasticity and high cell density,
‘-J o < 8 115 A 3 mm in diameter and 10 mm in length.
" v = Z 50 . .
=l R SEES ) « Long-term circulation culture system was
5 E ]&5237 (= fabricated.
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o ¥ Creuiation + i - T i « Expression of Fiblin2 and SM1 were
A increased by circulation with pulsatile pressure.
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