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Abstract

The use of biomaterials in tissue engineering, regenerative medicine, and nanomedicine offers new challenges in the
determination of biocompatibility (safety) of these respective medical devices for ultimate clinical application. Given
the complex characteristics of these new medical devices, the host defense system including inflammation (innate
immunity), acquired immunity, and wound healing responses must be considered in the determination of
biocompatibility (safety) and efficacy (function). Of special interest is the long-standing foreign body reaction and
fibrous capsule development that occurs following implantation of biomedical polymers and devices. Studies in our
laboratory have focused on developing a mechanistic understanding of the effect of biomaterial surface chemistry on
the formation and activity of monocytes, macrophages, lymphocytes, and foreign body giant cells in the foreign body
reaction. Correlative in vitro and in vivo studies have identified certain surface chemistries that facilitate a reduction or
enhancement of the foreign body reaction, respectively, at material/tissue interfaces. Our ultimate goal is to identify
biological design criteria that will prove useful in the development of new biomaterials for tissue engineering and
nanomedicine applications.
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