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Surface-initiated atom transfer radical polymerization (SI-ATRP) was successfully applied to 

modify Si wafers surface with complex ampholitic polymer brushes [1]. Step-by-step SI-ATRP approach 
enabled the formation of bottlebrush-like polymers with a poly(2-hydroxyethyl methacrylate) 
backbone and cationic (poly(2-(dimethylamino) ethyl methacrylate) and anionic (poly(acrylic acid)) 
block copolymers side chains (Fig.1).  

Syntheses protocols were designed on the basis of principles of green chemistry by reducing 
copper catalyst concentration (less than 300 ppm by wt), replacing toxic, organic solvents with easy to 
recycle ethanol [2] or water/ethanol mixture and conducting synthesis in room temperature. 
Furthermore, an extremely economically procedure, reducing consumption of reagents per cm2 of 
modified surface by using microliter volumes of reagents (μL-scale SI-ATRP) [3] will be presented.   

The successful modifications of Si wafers were confirmed by X-ray photo-electron spectroscopy 
(XPS) analyses and water contact measurement (WCA). XPS elemental analysis was performed for each 
stage of modification and enabled determination of percentage of total atomic concentration of 
detected elements on the modified surface. WCA measurements present behavior of amphiphilic 
brushes in various pH and the resulting divergent thickness of the brushes nanolayers. 

 

Fig. 1. Schematic representation of polyelectrolyte nanolayer. 
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