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Introduction: Human mesenchymal stem cells (hMSCs) have shown a great potential in the field of
regenerative medicine as well as vascular tissue engineering. Mechanical properties of the cell substrate
provides an environment that influences physiological activity of cells such as proliferation, differentiation
and cell cytoskeleton developments and consequently modulates functionality of in vitro engineered cells.

Materials and Methods: hMSCs were cultured under two groups of control and growth factor-induced
differentiation within two types of substrates with different stiffness. We used Micropipette aspiration
technique to evaluate mechanical behavior of cultured cells (effective Young’s modulus (E) and creep
compliance value) during their differentiation into smooth muscle cells phenotype.

Results: hMSC with growth factor-induced differentiation showed significant decrease in E value in
relation to both substrates in compare to control group, within 2 days of cell culture, whereas the creep
compliance of these cells sharply increased. Consequently, by increasing the cultivation time to 4 to 6 days,
the E values of induced-differentiation cells significantly increased in compare to control samples, with a
decrease in the creep compliance of these cells. Furthermore, the state of increase or decrease in creep
compliance was depended on substrate stiffness in which the cells were seeded on. Cells cultured on soft
substrates showed high tendency for preserving their viscoelastic properties.

Discussion: Our results provides groundwork for stem cell-based tissue engineering in order to optimize
culture conditions due to effective usage of external physical cues as well as substrate properties as the
regulatory mechanisms of differentiation to functional target cells.
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