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During Cryopreservation
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Wi PRaEAl(Cryoprotective agents, CPAS)
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«—10 °C Dehydration

Intracellular
ice formation:
lethal damage

Mazur P. Cryobiology 1977
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Freezing

Polymer chain matrix formation - f'riﬁcation of the
through glass transition ‘

I:> Inhibition of IIF I:> Cells survive
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Polymer
chain

Matsumura K. et al.,
Commun. Mater. 2021,,2, 15
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Dextran

-t-—0-CH,

o\_)H\ i L1

o)

----O-CH,
OH (@)
a-1,6 -n OH
+ OHNey” - —1—--
a-1,3 OH m
a-1,6

Bacterial polysaccharide
Biocompatibility, low toxicity,
high abundant in nature
Water-soluble polysaccharide to
form clear and stable solution
Easy to functionalize through its
hydroxyl groups

Hydrogel formation

OH o) O

Dialdehyde
polysaccharide

Schiff base reaction

ﬁ NR;
C o
R, N P \R2

Schiff base
(imine)

+ R3NH2 —_—

N

R1

Used in cross-linked hydrogel
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Tissue adhesive (in situ'hydro
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Postoperative pleural adhesion,
Takagi K, et al., J. Surg. Res. 2013
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NIR light-responsive DOX release from hydrogel degradation test

DOX@hydrog#\e preparation
‘
/@\ DOX loaded oxidized dextran
based-hydrogel

Amino-CG@photothermal agent

The proposed the model of drug release

o I T )

Temperature Schiff base
increase reaction Degradation
—_— —_—_—

<+—1— DOX release

Gel-to-sol phase transition
of amino-CG

(Y ] A EAS
NIR 2 em_j ey Lobe

Detect DOX release by
fluorescence spectrometer - _ o
Aoy =480 nm X
Aemn = 590 Nm
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—@— Only Insulin
—e— Poly-SPB
—e— Poly-SPB with 10% BuMA Only Insulin
- —@— Poly-SPB with 20% BuMA
—e— Poly-SPB with 25% BuMA
—@— Poly-SPB with 30% BuMA Poly-SPB

Poly-SPB with 10% BuMA

Poly-SPB with 20% BuMA

Poly-SPB with 2§% BuMA

Poly-SPB with 30% BuMA Insulin Pump
1 1 1 J

Image source: uofmchildrenshospital.org
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Mecha
hydrog
therap
N. Kur
S. Yus
Journ: 1456-
1468, )

b) I Showcasing work from the Japan Advanced Institute of Y . B
Science and Technology, Matsumura Laboratory, Ishikawa, As featured in:

cancer

Takagi,

Japan and the University of Hyogo, Japan.

\\}
\ Mechanistic insights and importance of hydrophobicity in
cationic polymers for cancer therapy
We demonstrate the synthesis of cationic polymers via
RAFT polymerization and highlight the significance of
hydrophobicity in augmenting their interaction with the
— cell membrane, resulting in exceptional effectivenass in
eliminating cancer cells.
) 7—_
o
See Robin Rajan,
Kazuaki Matsumura et al,,
J. Mater. Chem. B, 2023, 11, 1456.
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