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Thesis Summary

There is a long history of obtaining inspiration from nature for the design of purposeful
materials and systems. With recent advances in nanotechnology, biomimicry has been gaining
increasing attention as a way to achieve such multifunctional materials. Bioinspired wettability as
represented in lotus leaves have potential application ranging from industry coatings to biomedical
materials. In this work, which is organized into 6 chapters, bioinspired materials are designed for
the control of surface wettability, and they are applied for anti-fouling coatings, oil-water separator,
biosensor, microfluidic devices with multi-functionality.

Chapter 1 summarized the background of biomimetic functional materials.

Chapter 2 described a way to design hydrophobic materials inspired by a lotus leaf. For
industrial application, superhydrophobic coatings which overcome the crucia weakness of
mechanical instability were designed by optimizing the nanoparticle/adhesive resin composite
structures using proposed spray method. The surface maintained the superhydrophobicity after
abrasion with the pressure of 50 kPa. Moreover, potassium ion sensors in blood with anti-blood
contamination properties are also designed as a rarely reported example of biomedical sensors with
a hydrophobic property.

Chapter 3 described a way to design selective-wetting (hydrophobic/oleophilic) materials.
Inspired by the predation mechanism of a spider Uloborus walckenaerius, self-standing and
attachable nanofiber sheets with the wettability are designed. The nanofiber sheet attaches to
various supporting materials to give the wettability and is works as oil-water separation system.

In Chapter 4, novel dlippery coating material: SPLASH (surface with n-interaction liquid
adsorption, smoothness, and hydrophobicity) was designed inspired by a pitcher plant Nepenthes
rafflesiana Jack who use to make insects dide down their leaves into their digestive juices.
SPLASHSs are designed by immobilization of hydrophobic liquid on a smooth surface by =«
interaction for the introduction of dlippery interfaces. The state of the art surface performed
excellent anti-fouling properties with transparency and durability.

Chapter 5 described a way to design anisotropic-wetting materials learned by water harvesting
method of a cactus Cactaceae. Here, the anisotropic wetting coating materials which control droplet
motion are realized by patterning of hydrophobic patterning with different adhesion force. Water
and oily droplets can dlide directionally to the patterned railways without a loss of liquid volume;
thus, the surfaces are applied for microfluidic system.

Chapter 6 summarized the results of this study and a future prospect of biomimetic functional
materials.




