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ABSTRACT: Knowledge of the mechanics of cells and tissues in their native physiologic environment is
critical to understand the conditions that must be replicated when engineering replacement
biomaterials. An understanding of the micromechanical environment of healthy tissue will improve
the ability to quantify cellular responses to physical stimuli, track the progression of tissue damage or
degeneration, and fabricate and evaluate biomimetic biomaterials. My lab is dedicated to the study
of multiscale biomechanics, mechanobiology, and regeneration of soft biological tissues, with an
emphasis placed on the design of tools to assess diseases of the musculoskeletal and cardiovascular
systems. Here, w ewill present our efforts to implement novel imaging techniques, involving MRI and
optical microscopy, to noninvasively describe internal patterns of strain and material properties
throughout the volume of tissues and single cells. We will highlight recent achievements, including
hybrid methods to characterize deformation in tissues, in addition to challenges for single cell
measures in vivo. Preliminary biomechanical data in musculoskeletal and cardiac tissues and single
cells, with direct implications for mechanobiology and regeneration, will be presented.
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