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Advances in regenerative medicine are critically dependent on the innovation of second-
generation biomaterials, which are favorably bioactive, rather than simply bioinert in a given
in vivo situation, through control of the biological processes in adjacent tissues.

Ronald Furlong's seminal development of a hydroxyapatite coated hip prothesis for
"cementless” fixation provided an early demonstration of the efficacy of this approach.
Hence, appropriately for this Lecture, three other developments are considered in which
novel biomaterials involving hydroxyapatite have been translated from laboratory concepts to
clinical applications. First, the innovation of a hydroxyapatite-polyethylene composite as a
bone analogue, through to its application as the preferred global solution for middle-ear
prostheses. Second, the development of a silicon-substituted calcium phosphate, which
enhances rapid and ordered bone remodeling as a bone-graft substitute, and is now in
clinical application for spinal fusion. Third, a controlled collagen-glycosaminoglycan-calcium
phosphate system, which allows a generic approach to cartilage repair. It is concluded that
such mimicking of biological structures provides the basis for biomedical devices which
empower tissue regeneration.
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