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Experimental Methods for Mechanically Stimulating the Cells in Vitro
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Abstract  Cellular m echanics is a branch of tissue engineering and cellular engineering. As one of the impor—
tant method, loading different mechanical stimuli to culturing cells in vitro so as to study the influence that the
stress has on the cells is one of the important fields of cellular mechanics. This paper reviews the experimental
methods for mechanically stimulating the cells in vitro, according to the different loading modalities, the methods

can be categorized into micropipette aspiration, compression loading, substrate distention, fluid shear, etc. And it

also points out their advantages and disadvantages.
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Fig 1 Gas liquid hydrostatic pressurization
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Fig 3 Methods of rectangular substrate stretch

(a) Uniaxial tension, (b) Flex ure
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Fig 4 Methods of circle substrate distention

(a) Fluid displacement, (b)Convex platen displacement, (c) Circle platen displacement, (d) Pin shape displacement, (e) Vacuum
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Fig5 fluid shear methods
(a) Parallel plate flow chamber, (b) Cone and plate flow chamber, (¢) Disk-disk flow chamber, (d) Cyclindrical tube, (e) Radial flow device
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