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Abstract: Biomass materials, derived from living organisms such as animals, plants, and microorganisms,
show important characteristics such as resourceful, green and safe, renewable, and biodegradable properties.
Furthermore, biomass-based hydrogels, prepared from natural biomass macromolecules, have been widely
used in pollutant adsorption, drug delivery, bioengineering, and multifunctional sensing. Herein, the
characteristics of hydrogels made from protein, cellulose, alginate, starch, and chitosan were briefly
introduced. Meanwhile, the latest sensing applications of biomass-based hydrogels in biology, strain, gas,
humidity, and temperature were summarized. Finally, in consideration of the current research status, the
challenges of the future applications of biomass-based hydrogels were pointed out and targeted solutions
were proposed.

Key words. biomass materials; hydrogels; sensors; bio-detection; strain sensing

AR Eh Y Y R AR REIE . AEMIBOM R IR ORIz, BT AR
AR EIRAR, BT AE YRR Z PEREE WA BRIR | SO AR g A R

i EHEE: 2023-02-03; EAHHI: 2023-04-03; DOI: 10.13550/j.jxhg.20230063

EETIA: EFEARPIFREETH (2207081675, 22278257 ); HEMEH/ERIEEAETH (2021M692000 ); BEpy4 f it & i-4)5i 2
(2022GY-272); BEPEEEARHIEFAA LR RITE (20200424 ); BT F=2#0FE5 AR5 9 BhI0 H-2018 45 “H5 1R (EM )
(CXZJHZ201801 )

TEEE AT MR (1995—), B, f#+:4:, E-mail: bs210111023@sust.edu.cn, BEREAN: F24)1 (1963—), B, #4%, E-mail: wangxc@
sust.edu.cn; XIHHE (1991—), %, EZ4Z, E-mail: liuxinhua@sust.edu.cn,



© 2358 ¢

A% 4m 4 T FINE CHEMICALS

540 &

IKEEIE A PE R . e — e TR . AR
KEMK, SIREEHUR . SRIEEE . s IR
SRR AR RO B R R T AR AR
WAL | JER | FEIRBEE A Y T R AR B KB
B R AU 2 A M T B A 270 i,
B 2T & MK Z IR B AE W) R R K B, Bk
eI A ATAPE . DUmte. BERHEE . SHE . 4
FRIORCRE . s B A R 7 1 RE A% o

A 0 R S A g Tz TR H 485 A AR R A i
Iz T A D RE RUE BRER I  F TA 9 . AR
AR WEEERNR S 2R, K 1 R, AR
TR EA G0 T AW KBRS A TR R 2 R 4, JF
PRI T HAE AL AU i ol N I F 9T, B 78N
A AT (1 BIF 5T $ it — 5 5 7% FIdE %

B N[l 2t e B K B A S G
Different types and applications of biomass-based
hydrogels

Fig. 1

1 HEWREKRERFZE

AW R ROK BER S i AR e, A RAFm T
UERE . AR E . TR L ORAREE . A
WA AYEE . BRI ERE DL B AR A i
NSRS 2SS EREN . BRT, WA AR R 3Rk
B E AR, FHERI RIS, T
HRHFE RS
11 FBEREKER

AU AR &S T s, 3%
PR Seim 1t K 46 58 22 B, T8 i 22 B 3 it 2t
& BUMRZICEA N, AR A R
HCHE C MREME L REKEE T FNBE A P AR

HA ORI A FRENIS, 2
A5 M 0 B 540 (B HE R AT 5 | A BLAE FH P51
2RI 4 S5 0 2t BE L Y BIBR e 45 4 1) 22 K EE 4

Mo B UOK B — B A MR e . iR ERe
BAF . AR SRR, (BB E O ES i R
PEZEAEAIE o R TS KB I £ 07 FH R B
AR 2y AR AR e R
PRk AR Jy AR | IERK AR AR | RERHAE
AR R T A R AR A
1.2 FHFEFKER

£ 2 22 f A AT R K T2, SRt
B-D-H TR LA UL 1L A- TR . T4
3k ELAT RAR A K L A B R S AR

212 K Bk sl R K IR ML e 2 A A )
A R PRSI i 15 o 27 4k 2 K BRI — T
o, BB RIMOEFBE R PR . YA
PR AP S A, (B TE AP ERE 22 AN
o AFYERIKERIR E W &N TS T AN
15 FUECRECST 3 e R0 0 B 40 iR
D e N < 05705 NN I A - B Al
LA
1.3 BRI EKER

T BETR Y IR 5 &)@ B A iy 362,
MR ER Y TRl (1—4) -B ZBEHY D-H B R
I 1—4) -o ZZERAY T IS BHREPR A I KB R B -
Vi S PR R ol LAY MG BRI S BREE SE R

TREE TR Eh S /K B el & G BT b & A 1R
B BRESTMHHEFEAIEM. 8RR IKEE
e — M B R A A . TR . TR AR
B AR YIS SRS, BRAAET
5 I KPR L Bl AR BRI AT SN o T PR R R
KM BT & TR B ekt . R R AR
AT AR et e A 28 A HILTS Y B I 5 2T
AL e SN SR A e Y E s B O
1.4 EMIEKER

VEA 2 R R R E O T R A A, SER A
T AR o-1,4 BT, 0 b a-1,6 B
e, Hore L&A RENRIL, JEmT
HAWRANE | BEletE . TSRS

TE A S 7K B M 308 2 Fh A A2 IR B A
A TRl PR ] 28 o Y8R K BE i — M B R4
AT RESRYE . AR YE . RS, (HRAF
FEM K 2GR o JEM SOKEE I T & N T
VIR o RN ves) 2] SN Y7571 RIS E 7 B 3 N
KPHAEDR SR 78 L 2R ] ZE sl st e 1A 40k
15 FTRIEEKERK

SERMEE Fh 2w A AR . o
ST EA LR oy T4, HE5H PRoT R A E—NH, 3
Flo Femsm oA AR YR . AsERE . £
BN, JCEEME . AL PUE . FRAR . SRR SRR



55118 MR,

S AW I K BRI HO) A SN 3 * 2359 -

FC MK B e vh 78 R B AT AW 5 B0
TR i PR L sk . SRR iR
BN FeRBEIOK B — R AR
(R TRESt7/F RN N SR 7] 0 (R e SN (ER VR e
JEAHE | IIKEE /NN o SERBERK BRI C BT
A R i NS [ S SN 0 S N ]
(SCENE ) k723 G (37 TR o N 8 U E
i R A R

2 HEYREKERAERNA

i T HA SR SR RRAE L R B AR R A
ﬁ L RS A, A RS K B ) 12 A 3R

RERUL RS, IR FAEY . WA . AR, B
ﬁﬂ&gﬁ%@mmo
2.1 HEfERE

A A% TR B8 X6t A 0 ) o AR vk AR 4k
ey o HLE 5 o AR I K I ELAT B
REER . HrE B AR SRS, AR I
Rl AR R G IME R ( MIRNA ) &
TCHLER A 45 1 EA )3z g F
2.1.1 gt

A 0 T3 R 7K R TP T B v W K R A
RAE R LR R e AR I 355 4G
FIMERaYE, SHEN 2E1F & T —Fh BHAg 9 iR
EEHIBEE R T TR (CMCS) /LR H 3L
#Z (OCMC) /KEEHE, FT AR, 72X A>
HEYMERRARGE T, SY90KHE (AuNCs ) Rz
fiti (GOx ) #ErH 5] CMCS/OCMC 7K B 3 Ji A
RBRANAERE . BAYAEYIREE CMCS/OCMC
TR X i A AL R B i R, R
o4 0.01~5 mmol/L, #llBR 4 0.029 mmol/L, ¥
T ARAG I A & B K . GUNATILAKE 45147142
RSB B TiO, 98 KA 118 235 7K 0 28 400 0 A R 1
AV RR SR LT, AR T — R R A = 4 TiO, 44
KAE M BETR ER K BERE , FH T AR D i 2 b o /K BE
L SR AR YR /D T 46 25 W RGO B ], ) R 3 5 3R
157 R AT I DR R 3 A) ) H ek . BT, KIM
EWHELE T R --B &M (PGA ) F7e BB ALK
IRBEIRE , 12K EE IS AT A 3 s GOx FIRE 48 kL 1
( MNP ) PR ERAEH b 2 B A I A8 T 7 i 260
FEAE T I 33K 0 GOx A S Ak A F 2B i H,0,,
XA mE , B AR 5P LLZE 5~100 pmol/L (%)
T 2 M TS LN BT R I B, e ARAE IR R 3
umol/L, J& LA2 Wi AL H B4 v 7K S 28 B C o T )

h 7T B RREAS R F B, KIM 261
il 8 T 5 5 B T E K A 2 M 11 375 B 2R 20 B B- A4
WIS AWK 4 (NF) KEERE, 7T IC0%

SEWTMIE IS 1 mmol/L ) Jo Y 0 B 5 A AR
RIREAE T 6. PG EASTLMEEE . &R
(47.2 pA-L/mmol ). fIlf%E4% R (0.01 mmol/L ),
AT LA DU N L A AR R R . i 2 B,
WANG ZEPIL 4k 27 4k 2 (CNF ), R LI (PVA ),
s (CQs). Jo/KZL M (EDA) 450 FE )5k,
FI R K I BT il £ T — o L 2 D RE K eI
(NPC). Z/KERATFEER (25 °C) Fi#ffrHIE
B2, IR RUR S5O AR B (i fiag
JE 35 2.98 MPa ), A= 1) 5 3 K 58 i 1) Hi 25 A% kA
XoF ] AR R B S B R e M S L BE T, O
SEIL T A A2 A O 114 S I A A A o d
¥, LIANG 2P T —Fh 3k T 2 b 72 BB IR
1L RBEI BB E KBRS, 1K CeOy/MnO, H175 44
KERTE K EE I ARy B AR A 0 i 2 . A b
AALHEE 5 CeOy/MnO, H 25 40 K ER (1) 538 it L AH B
YRR 80, K BRI AE 1T 25 e B b i R0 SR 1
T — DR PG IS, AR BN R T
(1~111 mmol/L ). PRigtma i ( <3 s ) Fl = R 176
pA-L/(mmol-cm?) J,
I

’“f{;’ A ( = Borax
(( ;‘;\\; EDA Dispersion ¥

NN
CNF
\
Y
5 s,
D999
Cuttlng Self healmg

Damaged
Hydrogen Dynam1c borate ester

bé/ K ><§

K2 — Bk PRk A Y B UK BRI B 7S 2 R H
L
Fig. 2 Schematic diagram of self-healing hydrogel prepared
by one-step hydrothermal method and its self-healing
mechanism®”
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Fig. 4 Schematic diagram of construction of TiO, embedded
hydrogel (a); Schematic diagram of principle of
miRNA-155 homogeneous PEC sensor based on target
response hydrogel coupling exonuclease Il (Exo

1) and endonuclease (Nb.BbvCI) (b)[*"
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