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Abstract: A single-step synthetic method for preparing hydrogel hollow capsules on a superhydrophobic surface was
successfully developed. Aqueous microdroplets of a mixture of hydrogel monomer and cross-linker solutions were depos-
ited on the superhydrophobic surface, which was situated under the hydrocarbon oil layer containing photoinitiator. When
exposed to UV light, the aqueous microdroplets were converted to hollow capsules with a polymerized hydrogel shell,
formed due to the diffusion of photoinitiators at the oil/water interface. This method for producing hydrogel hollow cap-
sules on superhydrophobic surfaces is simple and efficient, rendering easy encapsulation of colloidal nanoparticles, drugs,
or biological cells.
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Figure 1. (a) Optical images of PDMS superhydrophobic substrate;
(b) schematic of a periodic unit of the cross-shaped micropillars.
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Figure 2. (a-c) Schematic illustration of the fabrication of hydrogel
capsules on the superhydrophobic surface. (d) Optical microscope
images of the droplets deposited on the superhydrophobic substrate
uponUV exposure. As the UV exposure time is increased, the for-
mation of a hydrogel shell at the oil/water interface is clearly vis-
ible.
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Figure 3. (a) Image of NIPAM droplet deposited in hexadecane
before polymerization; (b) image of PNIPAM capsule immersed in
DI water; (c) the dried PNIPAM capsule on the superhydrophobic
surface; (d) SEM image of the dried PNIPAM capsule on the silicon
wafer.
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Figure 4. (a)-(c) FE-SEM image of microcapsule shell thickness
with varying cross-linker concentration of 0.1, 1, and 3 wt%,
respectively. The microcapsules were generated with the volume
3 uL; (d) changes in the capsule shell thickness as a function of
cross-linker concentration.
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Figure 5. (a)-(c) Various images of microcapsules at different tem-

peratures. The microcapsules were generated with the volume 3 pL;

(d) ratio of the volume change of PNIPAM microcapsules when the
temperature increases from 28-40 °C.
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