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Fig.4.8 Photograph of the left ventricular model
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Fig.4.9 Schematic drawing of the mock circulatory
system and a myocardial assist device attached

onto the left ventricular model
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Fig.4.10 Position of the two loadcell attached to

the Left ventricular model.
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Table4.2 Test conditions for the comparison of the

characteristics of the artificial myocardium actuator

ltems Values

Circumference,

Device Oblique type-1, 2
Voltage applied 26~36VDC
Cyclic contraction 0.5Hz
Duration energized 100msec
Preload 10mmHg
Afterload 100mmHg

Tabled.3 The test conditions of performance

evaluation experiment of the device (Oblique type-2)

ftems Values
Device Obligue type-2
Voltage applied 20~32VDC
Cyclic contraction 0.2Hz

Duration energized | 50, 100, 200msec

50,70,90,110mmHg

Pressure gradient
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Fig.4.11 Waveforms of aortic flow and left ventricular pressure obtained from a mock circulatory system
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Fig.4.12 Waveforms of aortic flow and left ventricular pressure obtained from a mock circulatory system
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Fig.4.13 Waveforms of aortic flow and left ventricular pressure obtained from a mock circulatory systemn
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Fig.4.14 Change in left ventricular pressure (systolic), aortic flow (systolic) and the assist volume obtained

from three different types of myocardial assist devices.
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Fig.4.15 Change in load of mock surface obtained

from three different types of myocardial assist

devices.
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Fig.4.16 Changes in the assist volume and systolic
flow obtained under different pressure gradient.

(the device type was the Oblique type-2)
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Fig.4.18 Photograph of the echocardiography; a) the device type was Circumferential type, b) Oblique type-2.
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ultrasonic flow meter
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(a) Myocardial assist device covered with silicone (b) Myocardial assist device fabricated

Fig.5.3 Whole view of the artificial myocardium employed in animal experiments; Circumferential

type (developed at 2005)

Copper plate; keep the shape
of the silicone suck, install the

device in the heart easily.

Artificial myocardium actuator

Silicones suck; install the
device in the heart, the size

can change by the suture.

Fig.5.4 Whole view of the artificial myocardium employed in animal experiments; Oblique
type-2 (developed at 2006)
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Fig.5.5 Schematic diagram of the artificial myocardium system in animal experiments. The system consisted

of the following components: a) the ECG amplifier unit, b) the signal controller unit, ¢) the device unit



Table5.1 The drive conditions of the artificial

myocardium actuator for the animal experiments

ftems Values
. Circumferential type,
Device type Obligue type-2
Voltage applied 36VDC
Duration energized 100msec

Synchronised with the
natural cardiac systolic
phase

Driving mode

Phase delay 100msec
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Fig.5.7 Changes in hemodynamic waveforms obtained in a goat; the arrows indicated the mechanical

contractile assistance by the Circumferential type (developed at 2005)
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Fig.5.9 Increase of systolic pressures and aortic flow were investigated by the systolic
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Fig.5.10 Increase of systolic pressures and aortic flow were investigated by the systolic

contractile assistance. (Oblique type-2)
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