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The control of material surface properties has become a topic of high 
interest, in particular in the biomedical field where the surface 
characteristics of a biomaterial strongly impact its interactions with 
biological entities, such as proteins, cells or bacteria. This thesis explores 
different novel strategies of bringing multifunctionality, including 
chemical reactivity, topography and redox-responsiveness, to gold 
surfaces.  
Thiolactone-based copolymers provide a simple and innovative way to 
produce stable polythiol layers on gold surfaces through aminolysis of 
the thiolactone rings. Indeed, part of the thiol groups released are 
involved in the formation of a stable sulfur-gold bond between the 
copolymer and the gold surface while another fraction remains free and 
available to further immobilize thiolated compounds through a 
cleavable disulfide bond, conferring redox properties to the surface.  
In this thesis, two main strategies are developed to fabricate model 
nanostructured, multifunctional and redox-responsive surfaces using 
thiolactone-based copolymers. The first one  consists in using a diamine 
derivative for the aminolysis of the thiolactone-containing copolymer to 
obtain surfaces with two different (amino and thiol) functional and 
derivatizable groups. The second strategy involves the spatio-
functionalization of gold nanopillars by grafting the thiolactone 
copolymer on the top of the nanopillars and a self-assembled monolayer 
of carboxylic acid-terminated alkylthiols on the background. In both 
approaches, the chemical functions are then covalently modified with 
compounds of interest. For instance, the surfaces were modified with a 
bioadhesive RGD peptide and tested for human cell adhesion.  
The main achievements of the present work are surface 
multifunctionality, patterning and ability of independently post-modify 
the surface chemical groups. These simple and innovative surface 
modification strategies could be used for various applications such as 
cell culture platforms or biosensing devices. 
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