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Abstract

Smart properties abound in the human body, from the stimulus responsive ‘skin on our bones’
(periosteum) to counterintuitive flow-directing musculoskeletal tissues that exhibit surprisingly higher
pumping capacity than the human heart. Yet an understanding and the harnessing of these smart
properties, to develop new technologies and/or materials, is not a trivial endeavour. This talk presents
the power of coupled multiscale computational and experimental modeling to understand and emulate
the body’s own smart materials and systems. The deeper understanding of nature’s paradigms enabled
through this approach has led to protected intellectual property and disruptive technologies, which will
be described by example in this talk. These examples will also be discussed in context of the U.S. Food
and Drug Administration’s as well as the National Science Foundation and National Institutes of Health’s
recent recognition of the power of multiscale modeling for benchmarking of new technologies and
devices, which itself presents an opportunity for UNSW and Australia’s TGA.
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