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Development of bifurcated curved bio-tube for the aorta with in-body tissue
architecture

Shuto, Takashi

13,800,000

shear stress

The aim of this study was to demonstrate the durability of complex-shaped
autologous biomaterials (bio-tubes) in a turbulent environment under high pressure and to
demonstrate their potential for clinical applications. The mold for the biotube with branches was
modified several times to obtain a perfect shape. The technique of arch replacement in goats was
very difficult and it took a long time to obtain survivors. Finally, five goats underwent successful

bow replacement, but all failed to achieve remote results due to rupture of the biotube within one
month. The rupture sites were all on the left anterior aspect and not at the branching point.



15

12

2010
3D 2019

@ )

shear stress
shear stress

translational
study



2
3 CT 6 CT
CT D
flow shear stress 6
o s At Bft
s e RRATTIEGE) . 202148/5 202148/5
- @ REtiE(a) & TTIc— 1R JetHik(a)ZTTIc— 8
EE——— 2021%8/7
) =Y DEGEIRFTREN B
. Lhmuwh, B&bhe
Sugmam i 22 CEETRIELDN S
s LHTY
aees 202148/7 202148/201R 51 R b B
— AEBOHK AL D PN 73
FETRE ETRE
s g 2021%9/13
REBFIE (b) D> RE R,
2021%9/14
2 FEEBAE () REERK
ARAOHEE TN enveor . 20213510/25 7p C?i
P = o =
ZHRTYLRT L wnE1005
Imsommnness | | N EBE LAREBAER) e Tk
RmEat conirs & EEBAE()TK 2021%11/29
: TLRATBEMRY. B
ABIZTEL L)
FEHER)ET HHBT
& TS
2022%2/2 < .
AEICHET NS w0226 _
RFYLRTL— % AT
&RE >
202243/1
TEONUENAALTE
Y, BEELEDEBEH
HILB(f)
FENEYET bAET
¥, BEEMBILT
NARDEEBEL (g
D*i 20221F4/24
202255/29 | EEIBR RS
TFRAETER()
202246/23
T e BadbhE TIEE
SERITERL(I)
KPKZ
2022%7/19
Y ¥ 2 Bi2iE
2022%9/13
Y¥ho2@ERHEL, H
2022%12/8
BEBRDER
)
2022%12/6
(22 [BiRE
2023%2/28
TENS2ERBHL, B
BBERICHI




X1

aAvbEa21—%—> 23 L —3 3 (2 & AWall Stress

WSS [Pa]

l30

CT
Dflow

I SA
0

Wall Stress

o BREBR v‘?
ARhARE AR
; phas



X5

HEHBHT S 4 F2— THK
TEoTVBLICRAIH. @

I F(c Natived [F 0> s )
RILT) U ERER Mo

\

500 pm
O o R 8B T 2 il % B R D PR 5 0 LB T R TLAL
—F#(10.5mm35
Q@ FRBOREELZHIZIOCHETCIZ- ST
~ 75 MR R
NS0 AT R AL 730 B —BEHL2-3mm iz ETHEMB LY FHCELEE
LS AT RIS L ETEe




1 1 0 1

Tsutomu Tajikawa, Yota Sekido, Kazuki Mori, Takayuki Kawashima, Yumiko Nakashima, Shinji 11
Miyamoto, Yasuhide Nakayama
Diverse Shape Design and Physical Property Evaluation of In-Body Tissue Architecture-Induced 2024

Tissues

Bioengineering 2024, 11, x.

Dol
10.3390/XXXXX

(Anai Hirofumi)

(20291544) (17501)

(Nakayama Yasuhide)

(50250262) (17501)

(Wada Tomoyuki)

(60325701) (17501)

(lwai Ryosuke)

(60611481) (35302)




(Miyamoto Shinji)

(70253797)

(17501)




