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Prototyping soft robotic heart based on unique myocardial band theory
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In this study, we created the soft robotic heart that mimics the structure of the human ventricle
and evaluated its performance. The unique myocardial band theory, which describes the structure of
the ventricle, explains that the human ventricle can be cut open to a single myocardial band which
called helical ventricular myocardial band. In this paper, we fabricated a soft robotic myocardial band
with thin McKibben artificial muscle that moves as myocardium, and reproduced the ventricular section
by rolling it up. Thin McKibben artificial muscles are able to realize the radical expansion like actual
muscles. We successfully transported water using the soft robotic heart.
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Fig.1 The process of opening up the ventricular part in
order from (a) to (e) into the helical ventricular
myocardial band (Modified from [1]).
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K 1I2BIF3 () 225 (a) N8B &5 ITHEL D02 %
B, kD EITS. 20k, Y7 baRT 4y 20T
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Fig.2 The completed soft robotic myocardial band. The
thin McKibben artificial muscles can be controlled
independently in each of its three parts.
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Fig.3 The completed soft robotic heart. The inner space
is connected to the outside through tubes.
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Fig.4 Overview of experimental setup for water transport
experiment using soft robotic heart.
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Fig.5 (a)Water inflow volume into the soft robotic heart
obtained by tracking the scale of cylinder A.
(b)Water outflow volume from the soft robotic
heart obtained by tracking the scale of cylinder B.
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Fig.6 The result of pressure inside the left ventricle of
a soft robotic heart.Maximum and minimum pres-
sures are nearly identical to those of the actual
heart.
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