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MODELING OF HEART KINEMATICS IN EXPERIMENTS ON THE CONVERSION
OF HEARTBEATS INTO ELECTRICAL ENERGY TO POWER EPICARDIAL PACEMAKERS

Olga Bockeria, Mikhail Bazhin, Kirill Potlovskiy, Anna Satyukova,
Tatyana Le, Vladimir Shvartz, Leo Bockeria

Bakoulev Scientific Center for Cardiovascular Surgery, Moscow, Russia

The aim: to explore the kinematic activity of the movement of the heart wall to convert the
latter into electrical energy to power epicardial pacemaker.

Methods: The Bakoulev Scientific Center for Cardiovascular Surgery is working on the
creation of the epicardial pacing system with a converter of the kinematic energy of the heart into
electrical energy.

We are carrying out the experiments to create a compact system of energy conversion based
on the effect of the occurrence of vibrations of the unbalanced inertial mass when making
movements with an acceleration that is converted to EMF by magnetoelectric generator.

There have been developed and manufactured the Delta robot with six degrees of freedom for
laboratory tests, which fully imitated the moving trajectory of the selected part of the epicardium
according to the vector analysis of moving particles obtained by Echocardiography in patients
with various cardiovascular pathologies.

The study was carried out on 6 groups of patients with different cardiovascular pathology:
with the lesions of the right coronary artery, the left coronary artery, valve diseases, angina
pectoris, myocardial infarction and in patients with lesions of the left main coronary artery.

Results: According to the data of 90 patients with different cardiovascular pathology the
experiments on Delta robot have been successfully done.

The first experiments showed the possibility of achieving a specific electrical power on the
level of 30 UW, which is sufficient to power the stimulator in the "demand" mode.

Conclusions: It is established that the transformation of kinematic energy of the heart into
electricity, allows reaching required power for a pacemaker in the "demand” mode. Further
research is necessary to increase the specific gravity of the converter by optimizing the design and
to determine the reliability of the converter.
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