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One of the largest barriers to the progress in Bionanomedicine has been the lack of
knowledge on the properties of the interface between nanomaterials and the biological
environment. Proteins present in the biological fluids are considered the first element that
can disturb both, the surface properties and the functions for which nanoparticles are
designed [1]. To prevent this, surfaces are coated with polymers, such as polyethylene glycol
(EGn) that is considered to avoid proteins non-specific adsorption. Recently, many
applications of surfaces covered by EGn (organized as polymer brushes) have been reported
for medical devices used in diagnostic and therapy systems. The “grafting from”
polymerization strategy [2] allows for better control over the efficiency, dispersity and
functionalization.

The goal of this PhD thesis is to contribute to the knowledge of the “Nano-Bio”
interface. We are attempting to solve problems related to the nature of the interactions
between biological systems and nanomaterials, considering both structural aspects (such as
the nature of the material, the chemistry of the protective layer and its structure) as well as
the interactions between the nanomaterial surface and the biological systems (i.e., with the
proteins which form the protein corona, and those between the different proteins within the
corona). The advances obtained during the development of this work are aimed at
establishing the biocompatibility of the different materials, both in the nanometric and
macroscopic systems of the same nature and, with this, contribute to the general knowledge
about their properties in order to make them applicable and safe in Bionanomedicine.
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