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Ice formed from water in the environment causes significant consequences, including wasted 

energy, equipment failure and, in the worst case, accidents. To prevent these scenarios, 

superhydrophobic, low ice adhesion, and even anti-icing surfaces have been developed. These 

surface properties are obtained by using, in the large majority of cases, PFAS compounds, which, 

although they have shown good performance, are very polluting (#REACH  regulation) [1]. In 

addition, surface texturing alone is not sufficient to completely prevent icing, as microdroplets can 

still penetrate the microstructure and form ice bridges. With a view to limiting the use of PFAS and 

obtaining stable properties we aim to design biomimetic non-wetting structured stainless-steel 

surfaces inspired by the Nepenthes pitcher plant, infused with an inert ecological lubricant, 

resulting in Slippery Liquid Infused Porous Surfaces (SLIPS) [2] with anti-icing properties (Figure 

1a). The droplets should be able to freeze on the surfaces while having low adhesion to prevent ice 

from adhering to them. After a review of possible lubricants (ionic liquid, silicone oil, vegetable 

oil), it was decided to focus on fatty compounds. Our aim is to identify good correlations between 

freezing parameters and sample characteristics, such as surface structure size and shape, chemical 

functionalization and lubricant type, in order to develop a stable SLIPS that effectively retains the 

lubricant, even during the droplet freezing. (Figure 1b and Figure 1c). 
                                       

 

 

Figure 1. (a) Laser structured stainless steel surface, (b) Triglyceride-infused SLIPS before droplets 

deposition, (c) Freezing water droplet on a triglyceride-infused SLIPS. 
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