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Mechanical Behavior Obtaining of Cardiac Contracting Cell by AFM and
Analytical Relations

Anahita Ahmadi Soufivand M$cMehdi Navidbakhsh PHOMasoud Soleimani

Original Article
Abstract

Background: Cardiac contracting cells cause heart pumping motion by its contraction and any

problem in this motion is related to these cells. In one approach, by considering cardiac cell as a
homogenous body with linear elastic properties, it can be analytically mechanically modeled. To
obtain cell elastic modulus by existing analytical relations, experimental data are needed.

Methods: In this study, suitable experimental data were collected from mouse cardiac cells by Atomic
force microscopy. Then, by contact mechanics relations for this expgmgaental method, elastic modulus
were obtained and analyzed with two methods.

Findings: By these two methods, elastic moduli were @.O kPa and 55.67 + 2.56 kPa.

Variations of elastic modulus by indentation depth show no stic properties of these cells.

Conclusion: It can be concluded that by both of these ds, the same results for elastic
modulus value for this contracting cell were obtainegfapproymately. Also, it could be said that the
linear Hertz’'s model is suitable for initial predicti his*Cell mechanical properties and to more
exact and general evaluate these properties, § is nt®apply nonlinear models.

Keywords: Cardiac contracting cell,
Elastic modulus

microscoppFM), Contact mechanics,
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