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Surface modifications based on biochemical or biological principles are important tools for the fabrication of biosensor chips, biomedical devices such as implants, and of drug delivery carriers. Moreover, well-designed model biointerfaces have substantially contributed in the last decade to a better insight into fundamental aspects of protein-surface and cell-surface interaction. 

I will provide an overview on tools enabling the surface engineer to tailor the interface of biomaterials and biosensors, with special emphasis on self-assembly approaches of eliminating non-specific adsorption and adding biological functionalities such as peptides, carbohydrates/sugars, proteins/antibodies. I will also address the importance of static ex-situ surface analysis and of dynamic, in-situ techniques to quantitatively monitor the kinetics of adsorption in the context of both the surface modification by self-assembly as well as the determination of (specific) biointeractions.
In a second part, I will present results from culturing mammalian cells on 2D patterned surfaces and in microfabricated 3D wells, either hosting single cells or well defined cell clusters. Novel types of 3D culture substrates were produced in PDMS polymers and PEG hydrogels by efficient replication techniques from lithographically produced masters. Cells in 3D microenvironment were found to have very different adhesion, morphology and function. Finally, we have investigated the response of breast cancer cell clusters in 3D PEG hydrogel wells to the drug “Taxol*, demonstrating a platform that allows to interrogate separately factors affecting drug response, in particular dimensionality, cell-cell and cell-matrix interaction. Advanced 3D cell culture platforms have a great potential to reduce or eliminate in the future the need for animal testing.
