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The beautiful structural colors in bird feathers are one of the brightest colors in nature, and
some of the beautiful structural colors are created by subcellular-sized structures of melanin,
which is produced by several enzymatic reactions of DOPA. In recent years, we have focused
on the use of polydopamine, which is prepared by the self-oxidative polymerization of
dopamine, as a mimetic material of melanin to produce
structural color materials. We reported the biomimetic
design of structural color materials inspired by both
building materials and the microstructure of peacock
feathers. Because colloidal particles that mimic
melanin act as both components of the structural color
material and scattering absorbers, high-visibility
structural colors were formed using a single
component. In this review, we provide an overview of
recent studies on structural color materials based on
polydopamine-based melanin-like particles. This
simple and novel process of using melanin-like
particles will be used in basic research on structural
colors in nature as well as their practical applications
such as structural color inks.
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Figure 1. Structural colors in organisms.
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Figure 2. Synthetic pathway of melanin and

polydopamine.
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Figure 3. Structural colors from assembly of
polydopamine melanin-like particles. Particle
concentrations: (a) 50%, (b)100%.
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Figure 4. Core-shell particles having different

blackness.
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Figure 5. Creation process of pellet samples.
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Figure 6. Structural color pellets from

core-shell particles.
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Figure 7. Iridescent and non-iridescent

structural colors.
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Figure 8. (a) SEM, (b) cross-section SEM, and
(c) photographs of structural color films from

melanin-like particles.

Figure 9. Structural color films from core
particles on (a) black and (b) white background.
Films from melanin-like particles on (c) black

and (d) white background.
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Figure 10. (a) Preparation of structural color
balls by membrane emulsification technique.
Microscope images of particles capsulated
emulsion (b) before and (c) after heating. Insets
shows the dodecane dispersion of samples.
SEM images of structural color ball (d) overall

view and (e) surface.
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Figure 11. (a) Preparation of structural color
fibers by microfluidic emulsification and solvent
diffusion. (b) SEM image and (c) digital camera

image of the structural color fibers.
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Figure 12. Digital camera images of structural
color pellets created by mixing P1+P2, P1+P3,
and P2+P3 particles.
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Figure 13. (a) SEM images of the pellet

surfaces prepared by mixing P1+P3 particles.
P3 particles are marked in pink. (b) Voronoi

diagrams created from SEM images.
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