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Adhesive materials developed based on biomimetic technology (*Faculty of Engineering,
Osaka Institute of Technology, 2 Nanomaterials Microdevices Research Center, Osaka Institute
of Technology) OSyuji Fujii,*?

Here, we introduce a new concept for fabrication of powdered adhesives (pressure-sensitive
adhesives and two-part epoxy adhesives) based on liquid marble technology. Liquid marbles
are liquid droplets stabilized by hydrophobic solid particles attached to the gas-liquid interface,
and it is possible to treat the liquid as a non-sticky powder. Powdered pressure-sensitive
adhesive consists of particles with a soft adhesive polymer core and a hard nanoparticle shell
morphology, and shows no adhesion in its original form and flows like a powder. Only after
application of shear stress, it then shows its adhesive nature. Adhesion is induced by rupture of
the nanoparticle coating of the powder and outflow of the inner soft polymer. Powdered two-
part epoxy adhesives were fabricated using epoxy monomer and curing agent as liquid phases
and hydrophobic silica particles as a particulate stabilizer by homogenization with a blender.
The mixture of these two liquid marble powders behaved as a free-flowing powder and no
adhesion occurred to solid substrates. Interestingly, the liquid marbles showed adhesive
character after application of shear stress, because of release of epoxy monomer and curing
agent, followed by polymerization induced by their mixing. The powdered adhesives
developed in our laboratory should be particularly useful in bonding in confined and intricate
spaces, where highly viscous materials are difficult to apply.
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Figure 1 Schematic representation of pressure-
sensitive adhesive powder consisting of particles
with soft sticky polymer core and hard
nanoparticle shell morphology. After application
of shearing stress, adhesion property appeared
because of outflow of inner soft polymer from
the hard particles shell.
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Figure 2
(c,d) optical photographs illustrating two-
powder mixing type adhesive (a,c) before and
(b,d) after application of shear stress.
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