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Effects of mechanical stress on osteoblasts
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Abstract: Objective Osteoblasts are significant for the growth, reconstruction and repair of bone. And mechanical stress plays
an important role in the development, proliferation and repair of osteoblasts. Different kinds of mechanical stresses have
different stress patterns, levels, frequencies, loading time and so on. The biological effects of osteoblasts at cellular, molecular
and genetic levels were studied by applying different kinds of mechanical stresses on osteoblasts in vitro, which would provide
guidance significance for the research and development of biomechanics experiment, tissue engineering and the diagnosis and
treatment of clinical diseases. The different patterns of mechanical stresses on osteoblasts in vitro and effects of mechanical
stimulation on osteoblasts in recent years were reviewed in this paper.
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Fig.1 Different stress methods

Note:(D Uniaxial stress; @ Flexure; @ Curvilinear displacement by kinematic conformity with a curved platen; @ Substrate tenting by a

centrally contacting prong; & Substrate displacement by an applied vacuum (Flexercell); © Substrate displacement by positive fluid

displacement; (?) Concurrent radial and circumferential strain input by motion of a frictionless platen; & Retro-fit of the Flexercell

system, achieving radial and circumferential substrate strains by a fixed central stage; ©) Bi-directional substrate traction
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Fig.2 Fluid shear stress device
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