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Bio-inspired technique for preparation of millicapsules in air
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In this study, millimeter-sized matrix and core/shell-type capsules were
prepared using liquid marbles in air. Matrix-type capsules were prepared by photopolymerization of
liquid hydrophobic monomer marbles containing ingredients. Ingredients could be encapsulated with
high efficiency. Core/shell capsules were prepared by photopolymerization of the liquid monomer
marbles injected with an immiscible water droplet. Interfacial thermodynamic prediction of internal
configuration of capsules indicated successful formation of core/shell capsules. However,
photopolymerization of the liquid marbles in a static condition resulted in formation of not only
core/shell capsules but also acorn-type capsules. Furthermore, the core/shell capsules were
distorted and the shell thickness was not uniform. Rolling of the liquid marbles, which generated
centrifugal force inside of the liquid marbles, was effective to prepare spherical capsules with
highly uniform shell thickness.
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