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Texture sensing based on nonlinear friction phenomena in the oral cavity
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Although the textures that humans experience when they eat things are
diverse and delicate, no method has been established to quantitatively evaluate these textures and
analyze the physical expression mechanism. In this study, we developed an oral model that mimics the

soft and wet environment of the human mouth with hydrogel, and established a method to analyze the
frictional phenomena that occur there. Next, we evaluated the frictional properties of emulsions and
foams, which are the basic formulations of food products, and found that they exhibit not only
general lubrication properties, but also a super-lubricating state with an extremely low friction
coefficient and an unstable pattern with different profiles on the outward and return paths. This
new analytical method was successfully applied to commercial food products and classified in terms
of friction dynamics.
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