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Myosplint device is then tightened to draw the LV

. . . . 14
walls inward creating a symmetric, biobular LV™
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Fig.1.5 Artificial heart using shape memory

alloy'”

Fig.1.6

thermoelectric

Artificial  heart

muscle  using

actuator  (length:  100mm,

diameter: Smm, weight:15g) 16)
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Fig.1.7 Schematic drawing of the
myocardial assist device Fig.1.9 Photograph of the electro-hydraulic actuator

for the ventricular assist

(a) systolic phase Fig.1

.10 Photograph of a totally-implantable

myocardial assist device
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Fig.1.8 Photograph of myocardial assist device

(systolic and diastolic phase)
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Fig.2.1 The Strain-temperature characteristic
of Biometal Fiber (diameter 100 1 m)”
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Fig.2.3 Schematic drawing of the measurement system for the strain or stress of Biometal; (a)

stress and tensile force measurement by using a load cell, (b) strain measurement by

using a laser displacement sensor. The contraction of the Biometal was energised by

the current generated through the function generator.

Fig.2.4 Whole view of the measurement

system for the tensile force of Biometal
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Fig.2.6  Biometal® of varied forms
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Table2.1

Variations of the specifications of
Biometal (Fiber and Helix) tested in
this study

Parameters Fiber Helix

Diameter amy 100 | 150 | 100 | 150
Coil diameter pmy — | — | 400 | 620
Electric resistance  Q/m | 135 61 | 900 400

10
9 - Diameter 100 4 m Diameter 150 um
=z 8
g 7
S 6
2 5
S 3
T 2
1 H
0!
0 1 2 3 4 5
Time s
(b)T=1.0s

.7 Changes in the tensile force obtained from two types of

different diameter (100 and 150 microns)

Table2.2 Tensile test conditions for the
different types of Biometal -

Comparison of the diameter

Items Values
Diameter ym 100 150
Length with zero residual

120
stress mm
Drive voltage \% 12.5 8
Duration energised t,, ms 100 200
Period T sec 1.0,2.0
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Table2.3 Stress test conditions for the different

types of Biometal - Comparison of the shape

Table2.4 Strain test conditions for the

different types of Biometal - Comparison of

the shape
Ttems Values P
Shape of Biometal Fiber Helix Ttems Values
Diameter um 100 150 Shape of Biometal Fiber Helix
Wire diameter um
Length with zero residua 100 150
1 . .
stress mm 30 120 Length with zero residual
. stress mm 200 120
Drive voltage \Y 12.5 8
Duration energized t,, ms 100 150 Drive voltage \Y% 12.5 7
Period T sec 20.1.0 Duration energized t,, ms 100 150
Period T sec 20.1.0
Bias loading N 2.0
[ B . 6 i ' RS- . S — z S ,,v'
~— Fiber d=100 4m - Helix d=1 5707;717@””‘ ‘ | ——Fiber d=100 ' m - Helix d=150 4 m :
5 . - - - 5, R, B, I [
=z = i
® 4 @ 4 \
% 3 E 3
g 2 8 2,
1 ) 1
o N 0! X
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Time s Time s
(2)T=2.0s (b)T=1.0s

Fig.2.8 Changes in the tensile force obtained from two types of different shape (Fiber and Helix)

under the varied driving frequency conditions (0.5 or 1.0 Hz)
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