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We fabricated multi-scale such as macro-, micro-, and multi-scale wrinkles by using repetitive
volume dividing (RVD) method and thermal curing process. Also wrinkle surface was modified
with coating of a self-assembled monolayer (SAM). We measured the contact angle of each
wrinkled surface, and observed the behavior of droplets on sloping surface. Through
experimental study, we found out that the contact angle was much higher in case of multi-scale
and SAM coated wrinkles. And micro-scale wrinkle showed a high contact angle comparing with
that of macro-scale wrinkle. Dynamic behaviors of a water droplet like sliding velocity on diverse
wrinkled surfaces were dependent on their static contact angles. These results showed that
hydro-dynamic characteristics were changed depending on the wrinkle structure and the material
forming the wrinkle. These dynamic characteristics can be utilized in bio-chip, microfluidics, and
many others in order to control easily chemical reactivity.

KEYWORDS: Micro-scale wrinkles (At0]|3 2 #&), Hydro-dynamic characteristics (4% SX7{& £4J), Reactivity
control (83 X|0f), Surface wrinkles (E™ F5&)

R-RS b 6, = advancing contact angle (°)
O = receding contact angle (°)
U = sliding velocity of a droplet (m/s) 1 = coefficient of viscosity
p = density (kg/m’) L = circumference of contact surface of droplet (m)
g = gravitational acceleration (m/s?) A = distance to the boundary of Stokes’ assumption (m)
¥ = volume of the droplet (n°) A = closest position from the contact line (m)
o = angle of inclined plane 6 = contact angle (°)

w = width of contact surface of the droplet
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(a) The RDV process and weak UV-polymerization for macro-scale wrinkles
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(b) The enlarged figure of weak UV-polymerization and the generation of multi-scale wrinkles by applying thermal
curing process on macro-scale wrinkles which were generated by weakly polymerization

Fig. 1 Schematic diagram of the generation of macro-scale and multi-scale wrinkles
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Fig. 2 A schematic of making micro-scale wrinkles
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Fig. 3 Photographs of winkled structures captured by optical microscope
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Fig. 4 Schematic diagram of measurement instrument
for capturing the moving droplets, and time-lapse
images captured by high speed camera
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Fig. 6 Variation of contact angles of a droplet on a solid
surface according to wrinkled structures
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