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Upon implantation, biomaterials are exposed to numerous inflammatory cells, including macrophages. The latter either 
promotes healing by initiating appropriate tissue repair or defends the body by degrading the material or creating a fibrous 

capsule around it. Many studies of biomaterial biocompatibility focus on the response of tissue specific cells (such as osteoblasts 
or fibroblasts). However the macrophage response during healing also needs to be addressed. Because macrophages are one of the 
first cell types to interact with the biomaterial, they will direct downstream cellular events. Therefore, understanding the influence 
of a biomaterial on macrophage signaling is essential to elucidating not only the immediate host response but ultimately also 
the long-term performance. It is becoming well established that the surface characteristics of the biomaterial critically influence 
cell function. Since cell signaling occurs at the nano level, surface modifications at the scale of the cell’s sensing apparatus have 
a great potential to influence signaling events. In this context, we are investigating the behavior of macrophages to medically-
relevant metals whose surface has been modified by oxidative nanopatterning. Our previous research demonstrated that such 
nanopatterning selectively affects adhesion and protein expression of both fibroblasts and osteoblasts, while our initial results 
using the U937 macrophage cell line reveal differences in cell morphology and spreading. Our ultimate objective is the rational 
design of surfaces that will achieve optimal macrophage response and clinical performance. The importance of macrophage-
biomaterial studies as well as nanostructure surface effects on macrophage signaling and function will be discussed. Supported 
by CIHR, FRSQ and NSERC.
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