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Abstract 

In this Fellow Lecture, I will give an overview of recent progress from my lab on development of 

advanced nanoengineered surfaces capable of controlling infection and inflammation, and are the heart 

of diagnostic technologies. Over the last few years, we have created the means to control the entire 

spectrum of surface properties including chemical, physical, mechanical and topographical. We do 

that by nanoengineering and tailoring traditional plasma polymer films using tools from 

nanotechnology. By controlling surface properties, we are able to address medical challenges that are 

often encountered with implantable devices such as infection and inflammation. We have developed 

four distinct classes of antibacterial surfaces that are suitable for application on various medical 

devices. These surfaces can be classified based on their mechanism of action as non-stinky, contact 

killing, antimicrobial compound releasing and stimuli responsive.  I will provide examples and 

describe the strategies used to achieve such surfaces, including such being translated onto commercial 

devices in collaboration with industry. I will also discuss the advantages and drawbacks of using 

certain type of antibacterial technology. We have strong interest in understanding the inflammatory 

responses to surfaces, and particularly, the interplay between surface nanotopography and chemistry 

in regulating these physiological processes. We found that when these parameters are used in an 

optimal way, we can achieve surfaces that reduce the expression of pro-inflammatory cytokines but 

increase the production of pro-healing markers such as arginase. Recently, we have also revealed that 

the mechanism of surface nanotopography induced modulation of inflammation is the unfolding of 

adsorbed fibrinogen. This unfolding is surface nanotopography scale dependent and leads to the 
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 exposure of (normally hidden) peptide sequences that activate the MAC-1 receptor of macrophages. 

In my talk, I will also give examples of how we use our surface nanoengineering expertise to create 

diagnostic devices which are now in clinical trials.   
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