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Fig.4.10 Waveforms of left ventricular pressure and aortic flow obtained from a mock circulatory

system (Type 1 -# 10)
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Fig.4.11 Waveforms of left ventricular pressure and aortic flow obtained from a mock circulatory

system (Type Il - # 10)
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Fig.4.12 Waveforms of left ventricular pressure and aortic flow obtained from a mock circulatory
system (Type 11 - #20)
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from three different types of myocardial
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Table4.2 The test conditions of the
different afterload
Items Values

Type il
Number 20
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Duration energized t,, ms 100
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Table4.3 The test conditions for the different
types of myocardial assist device driven with

the different input power

Items Values
Type I
Number 20

Drive voltage \Y
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Preload mmHg 10
Afterload mmHg 80, 100, 120
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Fig.d.16 Changes in the volume assisted

myocardial assist device driven by different

input power
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Fig4.18 The stress-strain characteristics of
three different types of myocardial assist

device.
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Fig.4.1 Pressure and flow rate were measured
in healthy open-chest goats; aortic, pulmonary
arterial, and left ventricular pressures were
obtained by the fluid filled type transducers,
and blood flow at aortic or pulmonary arterial

root was measured by an ultrasonic flow meter
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Fig.4.2 Myocardial assist device covered with silicone

Fig.4.3 Myocardial assist device produced for animal

experiment

Fig.4.4 Myocardial assist device attached on the

ventricular wall
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Fig.4.5 Block diagram of the signal operation in the controller; the ecg signal arouses the

changes in displacement of the device which is attached on the ventricular wall
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Fig. 4.6 Schematic illustration of the systolic

and diastolic phase and a mechanical

contraction of the myocardial assist device; the
of the

contraction was controlled

start and duration mechanical
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Table5.1 The drive conditions for animal

experiment

Ttems Values
Type of myocardial I
assist device
Number of Biometal 20
Drive voltage Vv 36
Duration energized t,, msec 100
Phase delay msec 100
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Fig.4.7 Changes in hemodynamic waveforms obtained in a goat; the arrows indicated

the mechanical contractile assistance by the artificial myocardium developed
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Fig.4.8 Increase of systolic pressures and aortic flow were investigated by the

systolic contractile assistance
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Fig.4.9 Changes in mean aortic flow and systolic aortic pressure obtained in a goat against
the different phase delay of the mechanical compression by the myocardial assist device. The

duration of the mechanical contraction was 50msec.
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Fig.4.10 Changes in mean aortic flow and systolic aortic pressure obtained in a goat against
the different phase delay of the mechanical compression by the myocardial assist device. The

duration of the mechanical contraction was 100msec.
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Fig.4.11 Changes in mean aortic flow and systolic aortic pressure obtained in a goat against
the different duration of the mechanical compression by the myocardial assist device. The start

of the mechanical contraction was 2T/10 (T: Time of a beat)
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Fig.4.12 Changes in mean aortic flow and systolic aortic pressure obtained in a goat against
the different duration of the mechanical compression by the myocardial assist device. The start

of the mechanical contraction was 3T/10 (T: Time of a beat)
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Fig.4.13 Surface temperature of the myocardial assist device driven in natural convection

150

(a) (b)

Fig.4.14 Surface temperature of the myocardial assist device placed onto the ventricular surface
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Fig.4.15 Changes in surface temperature of the myocardial assist device in natural convection

and placed onto the ventricular surface
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