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Polymerization-induced self-assembly (PISA) that Polymerization-induced self-assembly
synthesizes amphiphilic polymers through under macromolecular crowding conditions
polymerization for in situ self-assembly of the polymers . .
into unique nanostructures in the reaction media is an \{»\\ { | { Crystalline
emerging and facile strategy to control polymeric ‘\3\/ \\f ‘ - Cellulose
nanostructures. This review outlines our recent findings > /:/ ‘ oligomer
in PISA of crystalline cellulose oligomers, which are \
synthesized by enzymatic reactions under
macromolecular crowding conditions. The reaction
media are transformed into hydrogels composed of
crystalline nanoribbon networks. We propose the
formation mechanism for nanoribbon network hydrogels
and apply the concept to the preparation of double
network gels with excellent mechanical properties.
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Figure 1. The nanosheet composed of
cellulose oligomers formed via PISA. a)
Synthetic scheme of cellulose oligomers by
the CDP-catalyzed reaction. b) Photograph
of the reaction medium. c) Transmission
electron microscopy image and schematic
illustration of the nanosheet.
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Figure 2. The nanoribbon network
composed of cellulose oligomers formed via
PISA under macromolecular crowding
conditions. a) SEM image of the xerogel
prepared in the presence of Dex. Inset
shows a photograph of the hydrogel. b)
Schematic illustration of the nanoribbon.
Reproduced in part with permission from Y.
Hata et al., ACS Macro Lett. 2017, 6, 165,
American Chemical Society.
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Figure 3. Possible mechanisms for the
suppression of aggregation of the
precursors (colloidal nanosheets) under
macromolecular  crowding  conditions.
Schematic illustrations of a decrease in the
diffusion rate of the nanosheets (a) and
depletion repulsion between the nanosheets

(b).
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Figure 4. Optical microscopy images of the
hydrogels prepared in the presence of Ficoll
(a) and Dex (b). Insets represent the binary
images. Reproduced in part with permission
from Y. Hata et al., Polym. J. 2017, 49, 575,
Springer Nature.
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Figure 5. SEM images of the hydrogels
prepared in the presence of Dex (a), PEG
(b), PVP (c), and Ficoll (d). Reproduced in
part with permission from Y. Hata et al.,
ACS Macro Letft. 2017, 6, 165, American
Chemical Society and Y. Hata et al., Polym.
J. 2017, 49, 575, Springer Nature.
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Figure 6. DN gels composed of nanoribbon
and gelatin networks. a) SEM image of the
nanoribbon network prepared in the
presence of gelatin. b) Photograph of the
DN gel. Compressive stress—strain curves
(c) and Young’s moduli (d) of the hydrogel.
Reproduced in part with permission from Y.
Hata et al., ACS Macro Lett. 2017, 6, 165,
American Chemical Society.
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