Implantation of biocompatible biomedical polymers, medical devices, and prosthesesin
vascularized tissuesresultsin the normal sequence of inflammatory and wound healing
events, resulting in the foreign body reaction at the tissue/ material interface. Macrophages
and foreign body giant cells are capable of not only facilitating degradation of biomedical
polymers, but alsoare capable of modulating bioactive agent release patterns and adversely
influencing the function of biomaterials, medical devices, and prostheses.

To test the hypothesis that surface-modified biomaterials with different chemistries can
significantly effect differencesin monocyte and macrophage adhesion, activation, and foreign
body giant cell formation, aswell as programmed cell death, i.e., apoptosis, we have utilized
our in vitro human IL-4/ human monocyte culture system and our in vivo rat cage implant
system. Quantitative and statistically significant results from these studies demonstrate that
hydrophilic and anionic surfaces significantly downregulate the foreign body reaction. Our
current studies are focused on elucidating juxtacrine and paracrine interactions between
lymphocytes and monocytesin the development of the foreign body reaction. Ultimately, we
expect these studiesto provide insight into mechanisms by which surface-modified materials
influence cellular interactions on surfaces and thus offer the potential to enhance the
biocompatibility and performance of biomaterials, medical devices, and drug delivery system
through surfacemodification.
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