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oF: & AfoAE mholaR B Ul A FA4S S u P AEA (PDMS)of] HARAA 4]
DA 2 A 2ot EA thate] 1St 20 nm, 40 nm, 70 nme] X AL 7pA = e v R}

A 5 pme A AS 7HAE ZE|WEdE oI o|E (PMMA) tto]a = QAL FAS HARAA
PDMS 4] H2AS A=zstact. A& S/ A 27170 #slgtel] wheh A4 J2A1o 7144 54,
oA HHAw, W A, HE7F WEA Aol nAL G 2AEETh 20 nm AAL A=
T Y RS AAAA e A4 HZA L bare PDMS HEof HEko] 300% oA FAE A%
AR EE 7HATH Ve AAS AAAA AL 2 THA 744 J24 227 =22 o A==
Rojalt f1gle2 FYRL. ¥ ATATE i AR WAAZIE Pio] PDMS 14 M2
Zof 9lo] i EIA YL AJAFSITH

o
2

Abstract: In this study, the micro- and nano-particles were used and their shapes were transferred into the
polydimethylsiloxane (PDMS) film to fabricate the dry adhesives and their properties were investigated. The
Cu nanoparticles of the sizes of 20 nm, 40 nm and 70 nm and the polymethylmethacrylate (PMMA) beads of
the size of 5 pm were used to transfer their images and the resultant properties of the dry adhesives were
compared. The effects of particle size and materials on the mechanical property, tensile adhesion strength, light
transmittance, surface morphology, water contact angle were studied. The dry adhesives obtained from the
transfer process of Cu nanoparticles with the size of 20 nm resulted in the enhancement of tensile adhesion
strength more than 300% compared to that of the bare PDMS. The formation of nanostructure of large surface
area on the surface of the PDMS film by the Cu nanoparticles may responsible for the improvement. This
study suggests that the use of nanoparticles during the fabrication of PDMS dry adhesives is easy and effective
and could be applied to the fabrication of the medical patch.
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Figure 1. Structure of PDMS.
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Figure 2. Schematic steps to prepare a micro- and nano-structured
PDMS film.
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Figure 3. (a) High precision texture analyzer, (b) Magnified
view of the probe and sample.
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Figure 4. Stress-strain curves of the bare PDMS, Cu nanoparticle
and PMMA bead transferred PDMS film.

Figure 5. Laser microscope surface images of transferred
PDMS dry adhesives (a) Cu NPs of 20 nm, (b) Cu NPs of 40
nm, (¢) Cu NPs of 70 nm, and (d) PMMA beads of 5 um
diameter.
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Figure 6. Tensile adhesion strength of the bare PDMS and
various sizes of Cu nanoparticle transferred PDMS films.
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Figure 7. Light transmittance as a function of the particle sizes
of Cu nanoparticles.
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