
 

PFAS-free slippery surfaces with mechanical flexibility 
Dr. Manish K Tiwari, Royal Society Wolfson Fellow & Professor of Nanoengineering, 

Mechanical Engineering Department, University College London, UK 
 

ABSTRACT 

There are numerous well-known and extensively studied examples of slippery surfaces in 
plants, such as lotus leaves, rose petals and pitcher plants, and in animals, including polar 
bear fur, shark skin and butterfly wings. However, these elegant natural systems have not 
evolved to meet the severe robustness requirements that practical engineered surfaces are 
often required to withstand.  

In this presentation, I will focus on two strategies to address some of these limitations. First, I 
will demonstrate how mechanical flexibility can be exploited to enhance robustness. Second, 
I will show how pitcher-plant-inspired surfaces can be designed to withstand high-speed liquid 
impacts. These strategies could be instrumental in eliminating the use of poly- and 
perfluoroalkyl substances (PFAS) in slippery surface treatments, which pose major 
environmental and human health concerns. Emerging engineered surface examples based 
on reticular porous materials will be presented to demonstrate resilience to liquid impacts at 
speeds approaching those encountered in category five hurricanes. 
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