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Superhydrophobic Silicone Rubber Fabricated by ArF Excimer Laser for use in 
water

Masayuki Okoshi
National Defense Academy, Yokosuka, Kanagawa 239-8686, Japan

Silicone rubber, which is widely used in electrical and biomedical applications, was modified into 
superhydrophobic property by the formation of a textured Al thin film on the periodic microswelling 
structure fabricated on silicone rubber by the 193 nm ArF excimer laser-induced photodissociation 
of silicone. The texturing of Al thin film occurred automatically during the vacuum evaporation only 
on the silicone rubber, compared with the cases of a slide glass or silicone resin substrate, which were 
observed by the scanning electron microscope and atomic force microscope. As a result, contact angle 
of water on the samples with 50-nm-thick, textured Al thin films was estimated to be approximately 165 
degrees, compared to the sample without Al of approximately 155 degrees. As a result, a large air gap 
layer was formed between the Al-coated silicone and water; an electric field of 5 V/mm could be applied 
to the surface of the Al-coated silicone even in 3 wt% NaCl aqueous solution. In addition, the droplet 
of water or 3 wt% NaCl aqueous solution could be confined in the air gap layer; the electrolysis of the 
confined droplet occurred to generate a desired gas. This result will open up the silicone rubber-based 
microdevice operating in water can supply a desired product when and where need, for the application 
to a drug delivery system.
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