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Some researchers have focused on the adsorption of solid particles at fluid-fluid interfaces and prepared emulsions called
"Pickering emulsions." However, while several reports exist on simple spherical emulsions, few reports are available on the
formation of more complex structures. Firstly, we show that holes on particle surfaces are a key factor in establishing the
variety and complexity of mesoscale structures. Microbowls, which are hollow particles with holes on their surfaces, form
multiple emulsions (water-in-oil-in-water and oil-in-water-in-oil emulsions) by simply mixing them with water and oil.
Furthermore, stable potato-like emulsions are also obtained, although nonspherical emulsions are usually unstable because
of their larger interfacial energies. Secondly, we observed the drying processes of Pickering emulsions and found that some
wrinkles were formed on the droplet surfaces. The formulation made of Pickering w/o emulsions is desirable to achieve
uniform distribution of ingredients on a wide area after drying. These findings are useful in designing the building blocks of
complex supracolloidal systems for pharmaceutical, food, and cosmetic products.
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Fig. 1 Scanning electron microscopic image of bowl-shaped
particles. Scale bar = 5um.
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Fig. 2 Mixed state diagram of BSP/water/n-dodecane
ternary systems. The notations O+WO, OW+W, O+OWO,
WOW+W indicate two phase regions consisting of an
emulsion phase and an excess oil (or water) phase, while
the notation O+WO+W indicates three phase region
consisting of an emulsion phase and oil and water phases.

YIEBEEINLZbo0, ZHI LY a YR O/WRD
Vg VAR L b oTze —H Ty IAHAME S AHZS B IS
KEREEERIFTL, Fig 4 120=03. B=0-08DH»
BSP/ iMi& / K35 % DIRER Z R T, WORZ<IL

a

Fig. 3 Optical microscopic images of microbowls/water/
n-dodecane ternary systems: (a)W/0 emulsion state, (b) O/
W emulsion state, (c) O/W/0 emulsion state, and (d) W/0O/
W emulsion state. Prior to emulsification, rhodamine B was
added to the water phase. Scale bar is 100um.
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Fig. 4 Mixed state diagram of BSP/water/some oils, i.e.,
n-dodecane, 1-dodecanol, dimethylpolysiloxane (DMS),
perfluoropolyether (PFPE), and their mixtures ternary
systems when a=0.3.
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Scale bar is 100um.
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