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Abstract

How to produce an effective and lasting bond between two solid contacts has been a difficult
problem to overcome. This paper explores the potential mechanism of wet adhesion from terre-
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strial to aquatic organisms. The micro-nano structure of tree frog foot mat and climbing loach in
the wet environment is characterized. The study shows that the sole surface of the tree frog is
composed of polygons with an outer circle diameter of 10 um, and is mostly hexagonal, the hex-
agonal surface is composed of nanopillars; the bristle tip is about 2 pm, the bristle tip is easy to
extend into the rough surface groove. The anisotropic microstructure allows the climbing loach to
prevent being washed away in the stream. The characterization of biological characteristics of two
animal soles reveals the influence mechanism of multistage micro-nano structure on underwater
adhesion. It provides a theoretical basis for functional-oriented biomimetic design.
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Figure 1. Experimental equipment
1 KBRE

Figure 2. Tree frog climbing posture: (a)~(d) tree frog foot two finger tips from the heel slanting off posture
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Figure 3. Tree frog’s climbing posture on sandpaper: (a)~(c) for the finger tip cocked off posture
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Figure 4. SEM of tree frog feet: (a) Polypedates megacephalus in vivo; (b) micro-scale structure on the surface of tree frog
feet; (c) micro-scale structure on the longitudinal section of tree frog feet; (d) magnification of a single hexagonal prism; (e)
nano-scale structure on the surface of tree frog feet
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Figure 5. Crested loach
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Figure 6. Morphological characteristics of the fin strips of the creeping loach
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Figure 7. Wall climbing diagram of rock-climbing loach-like device
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