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Thesis Summary

The pitcher plant provided the inspiration for the development of an antifouling surface with
superhydrophobicity known as slippery liquid-infused porous surfaces (SLIPS). An underlayer
demonstrating hydrophobicity and porosity and lubricant oil constitute the components of this
material. Presenting a nanostructure and low surface energy, the porous membrane promotes the
formation of an inert slippery interface without instability or defects by permitting adherence of the
impregnated lubricant. Herein, the present research demonstrates the following three functionalized
SLIPS based on the functionalized underlayer via layer-by-layer (LbL): antireflective transparent
SLIPS, biocompatible SLIPS, and temperature responsive SLIPS. These designed SLIPS present
highly optical transparency, antithrombogenicity, and tunable transmittance/wettability,
respectively. The results of this study suggest that the functionalized SLIPS would be valuable for
innovative medical applications, optical lenses, smart windows, and other devices.

Chapter 1 provides overview of the dissertation and thesis outline.

Chapter 2 introduces a literature review of the study of LbL and SLIPS. For the LbL, the
fundamentals of LbL with some applications are explained to create porous structure. The section of
the SLIPS provides criteria of SLIPS after introducing the fundamental wettability.

Chapter 3 achieves optically functionalized SLIPS. This section is concerned with the
transparency of lubricant-impregnated texture on antireflective films formed using LbL method
and capable of diminishing light scattering.

Chapter 4 details SLIPS enhanced through wettability. Biodegradable materials and lubricant oil
were used to create films impregnated with fluid. Based on the LbL technique, the creation
process of the underlayer involved chitosan and alginate interacting electrostatically and
hydrogen-bonding among alginate and polyvinylpyrrolidone. With the biocompatible almond oil,
the biocompatible SLIPS demonstrated antithrombogenicity.

Chapter 5 achieves responsive SLIPS with controlling optical transparency and surface
wettability. The creation of multifunctional materials capable of dynamic adaptations to temperature
fluctuations is the aim of this chapter. The study proposes temperature-activated solidifiable/liquid
paraffin-infused porous surfaces (TA-SLIPS) with the ability to control their transparency and
regulation of water droplet motion.

Chapter 6 gives overall conclusion and implication for future works as a final chapter.




