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Abstract: Polysaccharides-based thermosensitive injectable hydrogels, a class of smart soft-matter
materials which are capable of achieving reversible liquid-solid transition under temperature stimuli and
show the advantages of high biocompatibility, biodegradability, and tunable physical and chemical
properties, have attracted wide attention in the biomedical field. Herein, the sol-gel phase transition
mechanism of thermosensitive injectable hydrogels was summarized. The strategies for design and
synthesis of polysaccharides-based thermosensitive injectable hydrogels, including small molecule group
modified polysaccharides, synthetic thermosensitive polymer grafted polysaccharides, additive modified
polysaccharides, were described. The applications of polysaccharides-based thermosensitive injectable
hydrogels in the biomedical field such as wound healing, drug delivery and cartilage repair were reviewed.
The challenges of optimizing raw material composition and design strategy, developing diversified
environmental stimulus responses, and enhancing mechanical strength and stability were also discussed.
Finally, the prospect of expanding the application scope of polysaccharide-based hydrogel and accelerating
their wide-scale clinical application was proposed.
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organisms at 37 °C (c)""
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Fig. 6  Structure schematic diagram of CMCS and BCNMR spectrum of CMCS (a); Schematic diagram of CMCS-Fe/Al (b);

Photographs of a series of CMCS-Fe hydrogels products prepared using CMCS with different substitution degrees (c);
SEM image of CMCS-Fe (d); Application of CMCS-Fe in wound healing (e)">
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Fig. 7 Schematic diagrams of synthesis of HPCS-CD and adamantan-1-yl acrylate (ADA) (a) and thermosensitive injectable
supramolecular hydrogel HPCS-PNIPAM (b); In vivo evaluation of multifunctional hydrogel composite materials for
wound healing with mouse skin full-thickness defect model (c)!’*!

1-4 W



o8 M P

0, G5 2o MR IR AT T O ROK BE A BT 5 45 L] B

* 1687 «

il 5 AR 7K i LA T R S L IR A R
SELZHINAE, N TR CS WIKIEYE, TEmE S0
T, CS M AN R LI TN A, M3
HPCS; HPCS it 25 F LS CDOTs [ #.-(6-0-
Xof BT JL)-B- AWK ) A2 HPCS-CD, T %L
M, ATAREBR EAH FIR 8 (DG), B
F K BERE AR 4 B (O A BR B BT TS e . DU/
42 R R BB A AR X2 SR R R P 4 1
MARCRIEAT TG, 250 EW, #Ek DG Bk
BERSE AN, SR B ALUERE | R
L SRE SFE TR, R T TM i ( Tegaderm™
W) A1 3M BOE (Bl Tegaderm®™ 7K BEAABURL ),
R S RBER T SR AL T BRI . ZAKERIKHOOB
SRV b AR K e B e R A SR,
M T A X W EN PNIPAM-H MRS ( Algate-g-
PNIPAM ) JREEERAR R, ZBERAR RAUEA AL
Y05 TR R, 3B T LS e A, (e ki
JEE R, BN o 40 it B 4
3.2 TYEE

FEXTAE YR ST 2G0T, R 2k ik R
ARG 25 BIE P 16T 00 BARIC L, HARIZY
Vi oste & By SkEEE, 259 SR 25
SLZ 0] BN B AR AR AT 6 7 A Tk 42 il 1) 1 &I 4
Mo Bk, afit—S0uik2iysbit, SEem2imnia
JTRCRIFBRAR A 2GR EERIE T, J& iR )
R TR T AR A I I B P A ) R e X
IEAb S 25 HA GRS, B AR AT A
RTT DATE A P e ASON 04 )7 ST B H AR, B
B A ] DA RO HL e 25, bk
BECH S TR B 25 B, i K 25 W 7E s
AR VARG R I - = S B & S I RN Ry

a

HM-HPMC/B-CD

3
—

Easy to inject

TR, FBARRERIER™, — e MR ikl
LR K R T LA A 3SR R, Bk 254
AJHETE BRI K AL, R RCA A 2
R EBINRN , FE AR, 7 (7%
J8) KM AR SR R 2 07 ST LA
PR K 2R i, 1T ELIEE IS A X 26 45 th ] A I
w25 pEsh o SR, DA R & AR, LIu
GBI PR F LIRS (ATRP) il 45 T —Fiifs
B M5 PNIPAM 1) 42 £ 3 B ¥ ( Algate-g-
PNIPAM ), A LME It a5 (DOX) M4
FFHBE R RETRT AR o BEIL SRR B v T e LI
SRR F AR08 R, o] LUK B SR A
RHNSERGIESE, fu2E DOX Ay Algate-g-PNIPAM A L)
RSB DOX, $Eim T AU 259 (B, AR T it
2y, IS RO SRR AR Y B Y o

OKUBO ZEPUHE T —Fh LT 32 & PR L5 A i
BECRT 3 S TR K BRI P SR (L 8 ),

I FH B A P R N R 2T 4 2 ( HM-HPMC )
Ml B-CD Z[BIFEAS ) BE T 1) 32 2 (A AH B A S5 80
T 7 - BE R A . TEARIR T, B-CD 5 HM-
HPMC R EAHEAEREREEY, AR BT
FEAS s ML E ISR R R, p-CD W&
PR Z B8, A 2R O BERR o 33X HM-HPMC/
B-CD fR%5 5 758 T T #1352 A W (A kB 0oz, I
FE 5 TG I B 6 B BRI, o8 24 ) 8 1 R O
FEARL ., SRR, B ZE ) HM-HPMC/B-CD
SRR S R B AR AR, RS R A
PRS2 BRI A] ( MRT ) b B 325 2505 04 v
T L6 M5, Jihh, IS S5RKEER A L,
) IS L 7K 25 st R K MR 259 (=R L SRR
HbFERANAE ) 1Y R A A

o 0-CD(n=1)
% “”g B-CD(n=2)
y-CD(n=3)

HM-HPMC
CHOR R=_0H
or /| —CH,CH(OH)CH,

Y=g 1" —CHCHOHCH0C:Hy

Ho, © 0
OH X
Ho

°:I . OH
N
Subcutaneous injection ‘
o

%

® Body temperature)
= (37°C)
=

I Sustained release of drug |




© 1688 *

M 4m 4 T FINE CHEMICALS

41 4%

ICG alone

ICG
HPMC

ICG+
90 L HM-HPMC
B-CD (FE# 0.4 g/L)

12h 24h

2.0

Radiant efficiency/(x10® uW/cm?)

0.5

Color scale
Min=4.50x10"
Max=2.00x10%

HM-HPMC ( @\l EFRM Sangelose 60L 5 Sangelose 90L)
K8 ifif HM-HPMC/B-CD /K BER i # i B n B (a); /DB T HE I 4% (1CG) ¥ . % 1CG B9 HPMC /K #E
JEFI 2 ICG (1) HM-HPMC/B-CD /KI5 AR P 56 (b)) B89
Fig. 8 Schematic diagram of preparation of HM-HPMC/CD temperature-sensitive hydrogel (a); /n vivo fluorescence images
after subcutaneous administration of an indocyanine green (ICG) solution, HPMC hydrogel containing ICG and

HM-HPMC/-CD hydrogel containing ICG (b)**!
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