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Development of high strength superelastic stent
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In this study, we aimed to develoE a superelastic stent with durability
equal to or greater than that of existing stents while exhibiting enhanced vascular expansion force.
As a result, we found that combining severe plastic working with the minimum necessary heat
treatment in the manufacturing process could increase the vascular expansion force compared to
conventional products. Furthermore, we fabricated a fatigue testing machine capable of reproducing
pulsatile loading within blood vessels to evaluate the fatigue life of the developed stent. By
integrating finite element analysis results, we clarified the relationship between local deformation
characteristics and fatigue failure.

TiNi



TiNi SMA

TiNi SMA
TiNi SMA
1
TiNi
2
ASTM
3
FEM
1
1
TiNi
2
2 . - Q
Ti-51.0 at% Ni SMA  Core material removing process
Wire drawing Straighteni
with core traightening
Swaging Heating Core material Heating
| process 593 K, 8 min removing | 623 K, 8 min X 2
Process rate R= 60%
5 Laser Cutting
30 Expansion®D Expansion@ Stent
— P SN S5
’v.vv ‘ . [ N
@ - - R -
| 2~ 8mm '

Heating
mﬂzﬂm Less than 773 K




R =60%

3
1 57960 Stroke [mm]
2
4
T14
<l2 In Air H
i 6 8 mm 3 i /=150 bpm |

§0A8 = Q
20
5
g 0.6 ®
=]
g
204
k)

ASTM o
g °
E—
<0.2

10° 10" 10° 10° 10’
Number of cycles to failure N, g
3
s e D
8 mm 2 mm >
X O xx 4

Stent diameter
4 1 10 mm 2 mm
Stent model before and after diameter reduction

4
X
4
G, 600
. . @ R =60%
400 |
7 mm Oxx —
& 200
&

Diameter [mm]

Oxx



4 4 1 1

V. Dunic, R. Matsui, K. Takeda, M. Zivkovic

Phase-Field Damage Simulation of Subloop Loading in TiNi SMA 2024
International Journal of Damage Mechanics -
DOl
TiNi 2024
DOl
Staszczak Maria Nabavian Kalat Mana Golasinski Karol Marek Urbanski Leszek Takeda Kohei 14
Matsui Ryosuke Pieczyska Elizibieta Alicja
Characterization of Polyurethane Shape Memory Polymer and Determination of Shape Fixity and 2022
Shape Recovery in Subsequent Thermomechanical Cycles
Polymers 4775 4775
DOl
10.3390/polym14214775
TiNi 2023

DOl




19 1

TiNi

2023

2023

TiNi

2023

2023

13  SMA 2023

2023

TiNi

M&M2023

2023




T. Matsuda, R. Matsui

Bending Fatigue Properties of TiNi Shape Memory Alloy

The Advanced Technology in Experimental Mechanics 2023

2023

H. Hashimoto, R. Matsui

Fatigue Properties of TiNi Shape Memory Alloy in Corrosive Environments

The Advanced Technology in Experimental Mechanics 2023

2023

TiNi

2023

2023

2023

2023




TOKAI ENGINEERING COMPLEX 2023 TEC23)

2023

TiNi

TOKAI ENGINEERING COMPLEX 2023 TEC23)

2023

TOKAI ENGINEERING COMPLEX 2023 TEC23)

2023

2022

2022




2022
2022
TiNi
2022
2022
TiNi

M&M2022

2022
TiNi
M&M2022

2022




M&M2022
2022
TiNi
M&M2022
2022
1 Web 2022
2022

https://miraibook.jp/researcher/k23103







