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Fig. 1 The human ventricular slice
The orange area: the endocardium; the blue region: the midmyocardial

layer; and the red space: epicardium.
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Fig. 2 Curves of action potential (AP)
The solid curve describes the APs of pacing cell with /; and the dash
line is the APs without /. — : With [, CL=674 ms; : Without I;, CL=
852 ms.
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Fig. 3 Four pacemakers with different electrical couplings and I;

(a) Without /;, D unchanged, the pacemaker consisting of 42 265 cells is not able to pace. (b) With /;, D unchanged, the pacemaker made up of 36 625

cells could work. (c) Without /;, Dx0.25, the pacemaker consisting of 10 913 cells could not pace. (d) With I;, Dx0.25, pacemaker containing 9 477 cells

paces robustly.
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Table 1 The number of cells needed for

robust pacing for the pacemakers

With 7, Without 7,
Dx0.25 9477 11289
Dx1 36 625 42981
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Fig. 4 The pacemaker setting
The blue area is the pacemaker, containing 1 067 pixels. The other

region is the ventricular tissue.
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Fig. 5 Snapshots of the working process of the bio-pacemaker

(a) + = 862 080 ms; the excitation is emerging. (b) ; = 862 130 ms; the whole pacemaker is excited, and the excitation is conducting to the ventricular

tissue. (c) + = 862 190 ms; the excitation wave is propagating in the ventricular slice. (d) t+ = 862 320 ms; a slow repolarization state of the tissue.

(e) t = 872 420 ms; a rapid repolarization state of the tissue. (f) 1 = 862 530 ms; the end of the repolarization.
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Fig. 6 Pseudo ECG in response to the conduction

of excitation wave in the ventricular tissue
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A Simulation Study of The Bio-pacemaker Induced
From Ventricular Myocytes®
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Abstract Heart diseases, e.g. sudden death, caused by the dysfunction of sino-atrial node could be treated by
implanting electronic pacemakers, which, yet, have many disadvantages, such as the limited life of battery and
infections. As a result, bio-pacemakers are expected to replace the electronic devices. In the paper, firstly, the
inward-rectifier K" current (/g,) of the ventricular myocytes is inhibited to make the sing cell show automatic
pacemaker activity. And then, based on the data of a human ventricular slice, we create a 2D tissue model of
bio-pacemaker to investigate the feasibility of inducing bio-pacemaker in the right ventricle. Based on the model,
the effects of electrical coupling and the funny current /; on the pacemaker are discussed. We find that the pacing
capability could be increased by both the weak coupling and strong .. However, the weak electrical coupling plays

a more important role in the bio-pacemaker.
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