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Table 2.1 Design specification of actuator

Items Values

Conventional device

T Sheet-type device

Number of fibres 20

Thickness mm 5.5mm,1.5mm
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Table 2.2 Tensile force test conditions for the
comparison of the characteristics of the artificial
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Fig2.9 Change in the tensile force obtained from three types of actuator under the driving frequency of
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Table 2.3 Strain test conditions for the comparison

of the characteristics of the artificial myocardium

actuator
Items Values
Conventional device
Device Covered device

Sheet-type device

Spring constant for

tensile resistance 0.1
N/mm
Voltage applied V 28~37V
Duration energized 100
ms
Period msec 0.5

Table 2.4 Tensile force test conditions of the

different duration energized (Sheet-type device)

Items Values

Device Sheet-type device

Spring constant for

tensile resistance 4.1
N/mm
Voltage applied V 28~37V

Duration energized

100, 150, 200
ms

Period msec 0.5
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e — 34v —— 36v 37v
50
40
30
20

10

Tensile force N

0

0 1 2 3 : 4 5 6 7
Time s

Fig. 2.13 Change in the tensile force of sheet-type device under the duration energized 200msec

60
——100msec  ——— 150mec  —— 200msec

50
=
o 40
£
o 30
o
= 20
c |
& 10 e

0

0 1 2 3 . 4 5 6 7
Time s

Fig. 2.14 Change in the tensile force of sheet-type device under the different duration energized 200msec
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Fig 3.2 Schematic illustration of the truss mechanism

(a) Whole view of Solid hinge structure glued on the

surface of myocardial assist device
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Wall-Thickening effect

Fig3.4 Schematic illustration of the wall-thickening effect
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Fig3.5 Fractional shortening effect by

constant epicedial contraction of 7%
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Fig3.9 Whole view of the completed versions hinge-structure
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Fig 3.10 Change in amplified displacement

obtained from different duration energized
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Table 3.1 Test conditions of performance evaluation

experiment of the device (Sheet-type device)

Items Values
Device Sheet-type device,
Voltage applied 30~36VDC
Cyclic contraction 0.2Hz

Duration energized
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Fig. 4.1. (a) Progressive unscrolling of left ventricle
in comparison with underlying rope-like model.
These figures unfold the horizontal basal loop. Note
(A) the intact heart, (B) detachment of the right
ventricle free wall or transverse orientation of basal
segment. A genu adjacent to the septum separates
right and left ventricles, (C) the detached apical loop
with segment showing (left side) on right ventricle,
and (right side) left ventricle to complete basal loop.
(b) Continued unscrolling. These images unfold the
oblique apical loop. Note (D) unfolding of the trigone
to pull the pulmonary artery laterally and demonstrate
the descending segment of apical loop and overlying
ascending segment containing the aorta. (E)
Unwrapping of the helix formed by the transverse
muscle band to show unfolding of the descending
segment, with trigone removed and () the complete
transverse myocardial band, with the central muscle

fold to separate the basal and apical loops.
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Fig. 4.2 Photograph of a cardiac anatomy. (Ao, aorta; PA, pulmonary artery) This picture is

indicative of that a heart is built up of a sheet of myocardium.
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Fig. 4.3 The bilayered disposition of the myocardial fibers in the left ventricular septum is evident

by optical microscopy as well as macroscopically
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Fig. 4.4 Numerical reconstruction of the goat’s heart from the date measured by MDCT, the

white- colored plastic markers indicated the center and the edges at each portion of myocardial

band unfolded.
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Fig. 4.5 Comparison of ejection fraction in isolated
ventricular muscle fibers The changes in ejection
fraction are shown with (a) transverse wrap, 30%
ejection fraction, to simulate RV free wall transverse
muscle, and (b) 60% in the septum, with spiral
architecture to demonstrate how fiber angulation
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