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When silica nanoparticles and amphiphilic polymers are mixed in water and allowed to
stand under appropriate conditions, silica nanoparticle arrays are obtained, but their
structural polydispersity has been an issue. In this study, the formation process of ring-
shaped self-assemblies in the presence of a block copolymer composed of polypropylene
oxide and polyethylene oxide was investigated by approaching both ex sitx observation using
scanning electron microscopy and iz situ observation using small angle X-ray scattering. In
addition, silica nanoparticle self-assembly behavior was observed when amphiphilic
polypeptides were used. The silica nanoparticle arrays appeared to be structurally
polydisperse in scanning electron microscopy, but small-angle X-ray scattering observations
showed that the particles formed structures with good yields, with particles arranged in five-
membered rings in the case of the block copolymer and at the vertices of an octahedron in
the case of the polypeptide. It has been revealed that this self-assembling method gives
particle arrays with structural monodispersibility in the liquid phase.
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Fig.1 Scanning electron microscopy images of SNP self-assembly structures: (a) after 1 day, (b) after 3
days, and (c) after 14 days. In panel a, closed rings are highlighted with white circles. Adapted
with permission from ref. [ 6]. Copyright 2023, American Chemical Society.
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Fig.2 SAXS results: (a) SAXS profiles of SNP aqueous dispersion and PPO-PEO aqueous solution at 4C
and 45C. (b) SAXS profiles at 45C for a mixture of SNP aqueous dispersion and PPO-PEO
aqueous solution and at 45C for SNP aqueous dispersion. Solid lines in panels a and b represent
fitting curves from the model. (c) Panel b is shown in the form of a Guinier plot. The solid line in
panel c represents the extrapolated line. Adapted with permission from reference [6]. Copyright
2023 American Chemical Society.
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vertices of a regular pentagon, the dotted line represents
TIVITY) XA 2%HWAE, & a model with six spheres randomly meeting, and the
dashed line represents a model with six spheres aligned
on a straight line. (c) Real-space image constructed by
DENSS from SAXS profiles of SNP/PPO-PEO at 45TC.
(d) SAXS profile of SNP/PPO-PEO at 45T overlaid with
the scattering function for the structure in panel a
(dashed line) and the scattering profile constructed from
the image in panel c transformed to inverse space (solid
line). Adapted with permission from ref. [6] Copyright
2023, American Chemical Society.
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R L 7ZKY T F FIVPGX:Gls—
[VPGX:Gle (X1=V (80 %), F(20 %), X.=A
(60%), G (40%)) D> T BRIEGARILHIRIEE L, A
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