A202-3vn-11 AAL2a B1025S452 (2022)

EYHEEORSHEBEICERZR/-EIO—RARER/NA FO
ﬁ»@ﬁhA?ujﬁﬁ

CRLRWEHT) OBFHEX - BHE - FE )

Bottom-Up Preparation of Cellulose Oligomer-Based Composite Hydrogels Inspired by
Assembled Structures of Plant Cell Walls (School of Materials and Chemical Technology,
Tokyo Institute of Technology) (OYuta Sakurai, Toshiki Sawada, Takeshi Serizawa

Cellulose is a major component of the plant cell walls, which shows great stability based on
intermolecular interactions between cellulose microfibrils and matrix polysaccharides.
However, artificial construction of cellulose-based robust assemblies is still challenging due to
their complicated chemical synthesis and low solubility in solvent. In vitro enzymatic synthesis
is a promising approach to produce artificially designed cellulose assemblies in a single step
under mild conditions. Previously, we found that nanoribbon network hydrogels composed of
cellulose oligomers could be constructed by cellodextrin phosphorylase-catalyzed reaction.
However, the mechanical strength was comparable to the conventional physically networked
hydrogels. In this study, inspired by the assembled structure of the plant cell walls, a new
strategy to prepare cellulose oligomer-based assemblies with high stiffness was demonstrated.
Enzymatic synthesis of cellulose oligomers in the presence of suitable polysaccharides resulted
in nanoribbon-networked hydrogel formation with excellent mechanical properties.

Keywords : Cellulose; Enzymatic synthesis, Hydrogel; Polysaccharides; Plant cell wall

KIR Tl — R Y B |2 ©

fEL.~ hU v 7 2% 05 L oY) e 8 A AE o <§“

FICE SO Tl OS2 E % £ LT “”:*g e
1P o

I/\}:) Li)‘bfﬁﬁi E\ - 9 L7t/ ae—Xx (Mgnomer) D(PrllrJr:::r&;e

EFEM L LT BRRELRE N THICR ;ﬂw@ﬂﬁﬁﬁx
AFLTHET 20 REICRETH L. "
PRIEEE T, 7}(%@42/1‘/1:! —AOMI Figure 1. (a) Synthetic scheme of cIIquse
SIEER CH O RT XA B Y ARAR oligomers via CDP-catalyzed reaction. (b)
U7 —+% (CDP) DHFI&SZMM LIZ#%5%  Scanning electron microscopy image of
Ak (Figure la) (2L 0, KIATITA B4 nanoribbon network hydrogel prepared by
Rk n— A A I —EA K% GiE the enzymatic reaction in the presence of
LR R AT v FHETE BT | carboxymethyl cellulose.
D&W%ﬁﬁféé;&%ﬁMLf%tﬂo$H%Tm\%%%wﬁwﬁéﬁﬁmﬁ
HEET, BELhEro—2EAERKER NLAT v BETLZE2ENE Lz, #Y)
@gﬁ%@rfotWHMX%%ﬁm&¢é ET. T VR Ry NT—=7nb
D BN E b oA Ra SV EREETE 5 2 & & L L7z (Figure 1b),
TNDOREZFHE LSS, B v e — 24 ) I~ — R E O L HERE LU AAEA
LCTEAELTED, ZORERE L TENZITFINEEZRTZ EDbroT,
1) Y. Hata, T. Serizawa, J. Mater. Chem. B. 2021, 9, 3944,

Cellulose oligomers
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