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Bionic surfaces of PDMS and their application in the field of protection
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[Faculty of Light Industry, State Key Laboratory of Biobased Material and Green Papermaking, Qilu University of
Technology (Shandong Academy of Sciences), Jinan 250353, Shandong, China]

Abstract: The design and fabrication of bio-inspired bionic functional surfaces has become an important

and fascinating research topic with a wide range of applications in daily life, industry and agriculture in

recent years. Polydimethylsiloxane (PDMS) has been widely used for bionic surface modification due to its
high flexibility, low surface energy and chemical stability. Herein, the preparation and performance control

methods of PDMS with micro-nano rough and smooth biomimetic surfaces were reviewed, followed by
introduction on their application fields and the application progress in the fields of anti-corrosion, anti-icing,
anti-biofouling and optical protection. The advantages and disadvantages of preparation methods for
different PDMS bionic surfaces were compared, and the control strategy of surface properties was described.
Finally, the existing problems and future development directions were summarized and discussed.
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Fig. 1 Typical plants and animals with micro and nano structures and and their surface structures: Lotus leaf and its surface

micropapillary structure (a)!*®; Rose petal and its surface micro-papillae and nano-pleated structures (b))

Pseudo-one-dimensional aligned papillae structures on rice leaves (c)!?”; Fish scale and its surface micro and nano

scale structure (d)?Y
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Fig. 2 Preparation of micro-nano rough bionic surface based on PDMS: Spraying method (a)!?”; Template method (b)!*;

Laser etching (c)*¥; Vapor deposition (d)!*®
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Fig. 3 Bionic object and preparation of slippery surface based on PDMS: Schematic diagram of pogonia and
microstructure of its insect trap cage (a)!®”; Grafting method (b)!%®; Hydrothermal method (c)!”®; Electrochemical

method (d){"”!
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Fig. 4 Surface wettability regulation strategies for PDMS bionic surfaces: Rough bionic surface (a)!®; Slippery bionic

surface (b)!&”
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Fig. 5 Surface mechanical durability performance modulation strategies for PDMS bhionic surfaces: Rough bionic surface

(a)[gll; Slippery bionic surface (b)[gg]
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Fig. 6 PDMS surfaces based on anti-corrosion applications: SEM images of magnesium alloy after corrosion (I ), PDMS

rough bionic surface before (1) and after corrosion (1IT) (a)!®); Schematic diagram of long-term corrosion prevention

mechanism of PDMS slippery bionic surface (b)!**¥
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Fig. 7 PDMS bionic surfaces for anti-icing applications: Ice melting performance of bare aluminum substrate (1) and
PDMS rough bionic surface (1) under 0.2 solar intensity irradiation (a)!'°®; Schematic diagram of anti-icing process

of PDMS slippery bionic surface (b)™'?
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Fig. 8 PDMS bionic surfaces based on anti-biofouling applications: Antimicrobial properties of PDMS rough bionic surface
() Antimicrobial properties of PDMS slippery bionic surface (b)™®
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Fig. 9 PDMS bionic surfaces based on applications in optics: Preparation process of PDMS bionic rough multiscale array

films (a)*?Y; Characterization of antifouling self-cleaning properties of PDMS smooth bionic surfaces for marine

optical instruments (b)*??
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