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Angle-independent and color-tunable structure-color materials based on nanosheet
liquid crystals
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Colloidal liquid crystals of inorganic nanosheets prepared by exfoliation of
layered crystals were applied to structural color materials that show angle-independent and
variable colors. Liquid crystals of niobate and antimony phosphate nanosheets were found to show
angle-independent structural colors. For antimony phosphate nanosheet liquid crystals, structural
color was altered by adding clay nanosheets to the colloids. The color was dependent of the
concentrations of both the nanosheets. In addition, during these investigations, we developed

direct real-space observation of individual colloidal nanosheets by combining optical microscope and
optical tweezers.
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