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Intelligent bionic hydrogel sensor
Kunyan Sui*

Qingdao University

The design of self-powered flexible ionic skins (i-skins) that can mimic the human skins to transform
multiple external stimuli into biopotential signals with ions is important but challenging. Herein, we demonstrate
that the gradient polyelectrolyte membranes can directly work as self-powered i-skins to convert multiple stimuli
into recognizable potential signals. The gradient polyelectrolyte hydrogel membranes prepared by a novel
hydrogel-assistant reaction-diffusion method are used as a model system. They have been proved theoretically and
experimentally to possess a thickness-dependent and temperature-sensitive self-induced potential. Hence, the
gradient membranes can function as self-powered i-skins to provide the highly sensitive and reliable detection on
external pressure and temperature, and even allow for the high-precise perception of temperature field/distribution
in the environment based on the potential signals. Besides, the freeze-dried i-skins can also serve as self-powered
humidity sensors. This work opens up a new way for constructing high-performance self-powered i-skins to
access more applications.
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SR R SR AT RITE  (2022YFB3803900) | [ %8 HAAFIA AL 4 (51963011) “FAYHEH).

D13-122
B TRDR S B
ESEE

HYIkE

BERCAORL, BRI R TR, T R RN RE A LA PR RE, DA KRB IR T2 K RIE.
At 2 B G UL AR B IR A AR AR O ) — SRR . o, AR T — Al e
T AN GURS R = &7/ R AN <0 w1250 I 18 3 T VA LR <N 18 T 1 i IR R 0
THREIC AR B R R A U R A al i TAERE, Gl R . FEIRSFRBOA I THAR, wl a5 B RS H
YRS EVR B A LM o i ARG A SRR AR . R o I L A Sl A8 T g DR PR
FATBAT AR 1 B RS AR — R R R SR, Al PREl A LAY I I B A R AR F, IR TR
FE IR CAas R SR AR T A I A SR R S5 T T I . BT FRG P S, Fe T e R 4
WURAES, X2 Sz shy s BEMZE BT T R G0 th, IEaREIOtHRMIT KM TR T ILA
INGRR WL AR- SRR T WAL /R B SE I 4 AR SE, O H R Bis sy s BE AN 2 eV Al B 00 T pk o7 8.

D13-123
] K B 4 R BN B Ho A S S B R MRS
BT
H b B R B AL A B P

KBS AR G 0 PR TC 88 205 1 A £ L BT IR L 45 05 T BAT VF 2 05, AR 2 BT 2 i R
FESATHIPITEH, AP T —Fh BT8R e SR (ARG . JREE) 4 6 SO, A (R S G A 5 7 5 SR
TERE— RS0, FA R IR ZK BRI R B LR M RE, AP 2 B T RO i 2
RS IR SRR R A5 AR A A Z TR R E B N IR (BB R T A
PO 0 o e/ G B ST IR R 7K, T A0 T S IR ) 7O B A S PR BRI A TR | o e P L A
PSR, HRA UL RAAEMAIRE. WL, 7RG i P g o 25 ] DAGHE e A B P 0 2% mv i | A 00 g 2 14—
G, SEHU AR AR TR RO . W AANEINL SR IR T, RIZOK B R MR L. AR, Bk 4
JZUIa . FRERIGT L Sefish (kI iS5 s B RS IR b, ik B BE S B B D) DR P, DA
JREREE A AL S B O PRk 1k il e B Hh R AR v
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D13-124

SIRBTV FRI KRR — 5 W S BB PAM KR
TN
AR

B 72 RE R /KB R D BE Y. I i A CRAIE . 4R SR i s KB (R B 9T S T e o L 2 L
PR R, REAS S (A | v A ) 5 iR B /K R R SR ] 4 BB, AR T RN T (PAM)
H 5K A 2A R T 8 5 4@ B 15 SR 1 /K fif SR % (Metal ion induced acid hydrolysis strategy, MIAHS)
— A R PAM ZKE IR T s

ARITJEAL, TEKEEAEE T, BEES &8 s T AL R . Hik, @ Al AM
SRR E RN SRR AR, WA S A IR MR R G aE, T AR I 25 5 | A2 [ 1 46 )
-FEARBCAZVER, A REAY ORI EC A BERG 5 PAM BRI . SRT, PAM R P M 32 R % 7 B 1tk B0 TR 1
SN HEATKIRR Y, AR S 2R B TR AR R, EENOLT, DR T R R
A I SRR SE, 2 B0 7K SR P MR I 1 (HP AMD) S /KB AT A= i i+ . (ELEl T HPAM 7K
B M 2 b LA S R S, S SRR RERAERT T, WIRCAZEE, JI2ATEREMEDAS AT, S E B R4
RGP T 7 SR 4 46 B 88 T HEmRU: 25 (0 N 2 UTHE, RO Hsutk ZK A i) HPAML E DA ] 5 T (7 SEEHS 2 P 7K
B . TR A AERERVE ZrOCI2:8H20 /KW, AM B SR -GFIME M L K A vl [ 20 6T, Ik i
ARPRE LS ZeAVYBCHL, (RN SIREE S, SRt T— 2P A M 25 (MBN) KSR, <3
ZIZRIEERFE. IRIEAT 80wt% &K 5 PAM P53 R it 7K 458 I 1y I 24 22 1T 35 890% . Fir i B2 Ry
3150 kPa, #IHEN 17 M m-3, [RIINF5RE 95% LA EREICEAN 5.6Sm-1 {3, A TAEREEHRITRA
MBN AL i) PAM 7K 1 ) 28 S5 A FIAT RL I BEALHY KR, S PAM KRR BT FIZh BE Y. AR R B
AR,

5 5 ARk B W Wi H (9 H 5:52273023)

Z:7% R

[1] Y-J Liu, X-M Xie, ACS Appl. Mater. & Interfaces, 2024,doi.org/10.1021/acsami4c04452[2] Yuxi Li,
Xu-Ming Xie,ACS Appl. Mater.Interfaces, 2023,15,30859 (2023)

[3] Yuxi Li ,Xu-Ming Xie, Polymer 2023,283,126223

[4] Y.Li, J, Yan, Y, Liu and X-M Xie,AcS Nano, 2022.16.1567-1577

[5]1Y.Li, L. Liu, H. Xu, Z. Cheng, J. Yan, and X-M Xie, AcS Appl. Mater. Interfaces, 2022, 14, 32541

mP e

D13-001
BN L LB R AT SR B R A B
He*
IR R A S R T AR T B

AW LSRR A SBUERS 57 . 2 RIS . BOEASTRATSEFL, R BB I i67 7 M
BE. A ShAS AR KRR, H B A W] A ACIE R 4 PTG & A i AR, AT
BOEAMMBR AL, KB ) A & A PR RE nI AR 7 I AR vl B Glia 25 R i 2SI A 5 52 2 50 145
13, A I R B A A H S BRI (4 2 W R 2 25 Dl D RAE SO, st i etk 2 JR A4 [1].
Ve 2t — 2453206 DUS A Lo B B 5 LB ok B 8 Gk B S 2 5 1 LSRG PR R fE, BT AR
GRS R BT B RIFRIEVGE M. BeAh, il 51 AR 217010 PDA NPs, il - A 2 G
PURTEIE. RAfeIt B AN (2], JFH, {EE LR ROS M b M SIRANNR s e bk sS4y
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KI5, £33 ROS Wiy /KK, TP@Ag NPs 195 | AT T I6 L ORAR Y [l S e B b e, Bk e
JBE ARy S Lo B LT ROS w4 3l 54 R o T B M4, (R BRI M2 ARAb B R, S Aie it
TG HERE IR R B S [3].

KEEE: AAA/KEI . DU, WAL, AR

PN

1. Guo, Huilong et al, ACS Appl Mater Inter 2021, 13 (51), 61638-61652.

2. Guo, Huilong et al, Chem Mater 2022, 34 (6), 2655-2671.

3. Guo, Huilong et al, ACS Materials Lett 2023, 5 (12), 3142-3155.

D13-002
Z IR T KB S A5 B
KL *
JERCREATRINB A B

AT TUAF A 0T AR B TR B, 4 a1 B P 58 4= BT T e 70 1 4 0 SR M 1 /K
FRL— BT R 20T 19 4 10 2R BB R TR . e il TR FRAT T 5 AGEE 3 TIRAS
W Sl DRI ST AR T T KB R Z O PR RE, R TR . RS, ARIEAF IR
B TRBE R, RPN T =R A kA ge T, RIS TR R SREN. JoE Tt ER A
e, W, RAREER AR O, RE. PO, mRUE IR E& L EE G AR A
HEA G- 2Ot B IZ 0.

D13-003
ST MY TS SR S H e S X LR SF L R AT
RIER L A2,
1. B RO B SO
2. KK

FAIATT R R _EFLBRIEE e ) e IR a7 3K, (R RS R = S A SRl gt . £l
THI B S AR PR B E S Wi R A d R . ST, AR FUIRREAR S A FRBOASERHE, TPR T —&
SUALLLAM M AT K BEA, He R T N-PRAR TE S H B e M TN TR e B, 52 & 2 B M )
AORRLT, WL EEANET | BR Gl T R IR AL R RS B R AR I KB . i
FES 2N LU P AR DTSR AR AL AL RS, H A IR A I L AN R TP B (Y AR AN T i G <2 IR 251
ST AR, S5 A IGATT IR AR SE RN A S5 5% B A o0 e R A, S LA A 258
FLUIRHSI EE, HE—2, FIX IR G S S KT 5 G, TFR T — RS A R AR L R AT
FESPUM 28K B, il AL IR Y (ALG) . L B NMGIRN: (PEGDA) FIHUHHEARICA K
BRI AR, AU ELLAMD AL AG | K AR 55 PEGDA RATEMMNITESE— /4%, DA R 20 i ) Bt
WY Ca2+ S BEIR NS ST MR R SE %%, R AL S AR S A KA 5K 5 [ 5 T R R i B
HRAL. S ERIRY T AR B O T, RERS A AT IR B IR AN B MR e i, SEBLFLIRE AR SR
RANERIGTT . A0 FLI RO 7 G BRSSO S 7 i, 4 iH— Bl ROS Il i TR skem,  #4)
JE T — R AT R 22 3 R BN TSR B W e, G BN, N A A B 2 T AL
WOTF, TR A2 R B 35 T IR I ROS,  SEBL LR A S50 7 e R R S A5 16 52 (4 P RT3
7. SELEPrE, LM R AT B A, K T AR B LR A i B i AR A R

D13-004
JEEME 3D FT A ) 5B B I K B S B AR
XUgERE . R X4ER
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Hh A B A Yy PRSI, T AT e ] A R SRR

SIS E . SR R A L, B O A S H AR BB G R A RIS
TER 5 TR0 KB TR S NI SR s SR, B2 2 T 05 A, Ak
FEAN AW BTy e S . SR, K BERAFAERY Ty VEREME R % . D A G ME R SRR Zh BE AL B — S5 Ry
ARMIRERR A SRR . M, DAKEER BRI S I T P R R 2 O A, SR oWl o3 1 AL
WUEAREE A SR BT IS, SR T L0542 R IO A2 SN 0 265 11 S 190 245 SO0 RUBE 231 T2 s,
K T AP RE T HL-5 A WL 3 0 A R FE ARG SR /KB . )i, &5 6)LIEE 3D 3T E
(Vat Photopolymerization 3D Printing) I T 2 A5F A0 /KB I 1) ki B2 UL il i, M T 280 54
AR B AT S O H A M REIE T AR I B O AR AR SR A, AR TR, BIE. 17
T, 2 DA R LA ) 2K A AR R G AR, X 6 AR W) g A IE ) 07 A e K AR A R AL
SRR ARINGR . By B R F 8 R S5 U A VTR A B TSt

275 SCHR:

[1] Desheng Liu, Yufei Cao, Pan Jiang*, Yixian Wang, Yaozhong Lu, Zhongying Ji, Xiaolong Wang*, and
Weimin Liu*, Tough, Transparent, and Slippery PVA Hydrogel Led by Syneresis, Small, 2023, 19, 2206819.

[2] Desheng Liu, Pan Jiang*, Yixian Wang, Yaozhong Lu, Jiayu Wu, Xin Xu, Zhongying Ji, Chufeng Sun,
Xiaolong Wang*, Weimin Liu*, Engineering Tridimensional Hydrogel Tissue and Organ Phantoms with Tunable
Springiness, Advanced Functional Materials, 2023, 33, 2214885.

[3] Desheng Liu, Pan Jiang, Yue Hu, Yaozhong Lu, Yixian Wang, Jiayu Wu, Danli Hu, Tao Wu, Xiaolong
Wang*, Slippery Hydrogel with Desiccation-Tolerant "Skin" for High-Precision Additive Manufacturing,
International Journal of Extreme Manufacturing, 2024, 6, 025501.

D13-005
BHARESKBRE A EL TRV A
Bk kI *
R AN E PRt s e

AL 5 A AR PR SR A A T RE T 40 AN T 4 D 5 I A P P A R S A R A L A AR TR Y
Hs, BAER A RHE B E TR e RE . S 5 R S D RERY RS . NS A
RO ESC R RS UAR B R R K. (B2, AOMA B LS = 4R A0 A K MRS AR IR A AE )27
PEE. AMHEIEVEZ . ALY RO AR5 AR A AL 55 L. 0 i Al o 350 K B 5 T
BEATRRE A K B BAIR A D2, AT A W it 2 AR 25 SOKBEI, e DAL SO AR KB, SRS
Bt o AN AR A R R T RS, (ROME S A B RS R, SR A A B AR . SRR AR
AR YRR, PR T . DIREAR AN S e A MR LA S e e, e O A KRR S SR
S50, TSR KR TR TR, B RER AR S SOV A R A 1
Wi, b2 A AR M O BN KB S R A R AR AT A P A PR SR S

I N PBFFE SR R AR AN AL i B, R S0/KBEIE 5 18 AN A 2 (Rl AH BRI, Jdad A
HEEE . Jeateaeiiis . YRk ReR A A s VR RE Y, RO, PRAREE . SRR ROl
FLIEZSFFIRR € 1Y RE DO 2 2R A AR SR AR A T S A b RSN R i e . DR o), 2
RS RGP PR 2 RIFLBR R, ORI & T AR s PR A P R gcad A, A Ik, Sk |
AL RS MR BRI RE S I D . M A BRRTURALSNZFE N, Ed 52 Bk, 40k
fit. SR Z K, SEEOCRR G, WA AR IR T, RE AR R O DU PR RE, e R
e WA ZESRR T, BEEIA. o, SRS, SISO e R R Y, B
AR - AR A A A L] oA ZRE i SO s TR AR T, R 2 HALIE ST ALY
JEH ST S ITE, CRERT IO, LLAMERY RN R E B 91%0A b, SEBA K TR T R AR e R . — &R 5
TAERIF MBI CR 09 2 B AR TR . A DR T A BRI . BRIk, AR A EAL
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WSR-S RS R S

D13-006
IKBEBCEF — AL B R G 95 LT B AE M E BT
R
IRAER R B

JeBEEAa T RETCT . BIMER/D BIGI/INI 222 3. A, mTEotELA T EYUAAL, A
TERIZHATOGIRY P R E AN, PAE R P DRI PR & — D ERIPR L. FAT 15X 27 4k
IR JC A o e s i) A0 2 )L B8 JE I, ST 1 — ool 24 22 G 2 MK B 2T e R 1 3 e AR ———
B SRE Y LBAR, W EBUKBEROCLT S AL R, Bl s KBt 2 B L i A4
PIRIAE (IRAIIRREE . WIREE P RS WR) ARt (e R 0.13 dB/em) . fi)A,
NIRRT HAERZ AL TP E ARy LR e H AR . KB BOC L LR A A WA A A A,
R A NAM B RAE VAR, SHALEA RFHANE, Rt EAia 7 B A ) R0

E==N
i

D13-007
LRI T 1 B FTHE SR SR R A T A R KB RSP
Beds oot Wl RSO
L E R BRI o — = e
2. bRl R A BE e A B R

HRAH:

ERRLR G DI RE 2236 R P2 A SR ALY B DA B R AE SO, AT B A BB AR S AR A . e S Rk B
Wi T S5 7 o 2R 1) o A A TR S 2 R AR ) R S 4B 20 M AR A A 4

ik

AHFSTE B TR B0 R A TG SERIIK (WYRGRL) BHEIIE TR (WY-Lip/UA) A3 T fE
PG ERR AR IR AR A MG, ’F WY-Lip/UA 5 HAMA & &, il Ui 5eR 6l 4 7l 59 HAMA
IRERER (HM@WY-Lip/UA) . DASHRESC PSR a1 0B A, IFh Zehn A B W R e B 3 I AR TG R 2 br
1%,

ghAL.

RANSEER R, %R R RS IERE X 2R 25 6 R RO BRI, AT A b A 2 b R B LA, . i TR
WA (ROS) . HHIECE AN AIIR T . SR E RS R FRE K. S ey KRR
DMM R R B HM@WY-Lip/UA BOAR)S 8 i, i#id X-Ray, micro-CT. ZHZ2Edufn | s 4 e
LR, SR RGBT ILEFIE R, RATRIBRAR A | BCE R B i T DA R A0 B 40 T A/ 3 I 1 I i

258

LML Y AT YRS K B ok (HM@WY-Lip/UA) - B i 308 1) 20015 40 i 7 B2 BB O e /E
IR B IRYT R AR AR VEAR S B H At KA A 4

D13-008
IR R TR
AR *
WL Tk

Ptk T REVR A B TS SRR B T RUE ], B sk b, i AR e R S,
TESUAEY TSR WS Y SO EA T RN I OE. SR, T T B B A SR G
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RE ISR . ALGERI P BT IR AWK A BERI B AR I 058, AR KB e i A i BE R AR+
T, JrA v ReR T A R, ARORBR G TP B T KB IR I IR UK R I . R, FRATR
VPP T AR S AR MR A Ay B A . 4R TIKEREE N TIRIVERIRE ), SRS e m R Y
HEI) A AR AR BE G | AR B M Sh A AR, W T — MBIk ARHE IR . AR R AR
BT REYIKEIR, FFHREIAEN TR R RERH .

D13-009
IRER R AR RS AW E
3T

AR

PEAESR, AMLAZEXTRehiefE . Wk . BRI T AR REL s N B R E 2, TR FMEANLAL
B AR A B . TRBERANE R — Bl SRR ] 28 A R )™ 2 (0 5 ELG AN [ g 1 Sl
PEIWEIN., A SORFET /KBRS B A, IR AP,
1) 4L PVA KB A THUBRE I L &5
AT A S BRI TRER ZMEE (PVA) s 7 RA TR E, 30, Srpm
S PVA KB . RGERTFE T IR A PVA IR A AL 7 THEWT R . BEATE M, 4878 T %4 PVA
IR TE LI, PEANRTT T A AL PVA KB IIRGFIPERE . DUBHIERE . (2% IERE. JFRTESA L PVA K
WL R PR BT T R O AR RIS . H% O R A R AL PVA KSR A Z Rl fett, ol
BT AN FER R 1355, A1 2 SUER A AN T U E.
2) PIBEMOKBBATK T RERERE
ABFFEHE TGN SR ] 55 1 — PP oRH K SCHK ) P(AAm-co-BA)/Laponite/GA KL, i id 2%
G FEEC A PRI A Y DA B it 7K SREE UMK T 7K B A0 S B DL K PERE R IR 4.79% ), BIAFR A 9K )Z
ARG HI Y Laponite DABCGE BB AIAUIRIERE . RGEWTTT T HATH APLBEH: 558 1 AU RE AR T (& I RE
K28 R AR SRS ZEL B i A A R, DR TGRSRy, A T I 4 Bl A B S 5
A it i, SEEK R B RE
3) PAM/PVA/CaCOs /K% S B B
ABIEH T Fh PAM/PVA/CaCOs /KEEK, 878 1 CaCOs BIOKLE A KIBE I 9 2 P9 A A
Mg, RERIRTIE T HAUMIEREAI % BAERE. K PAM/PVA/CaCOs 7Kk 215 1l 5 A B2 AR
T A A, W PR T AR Y AL, AT RO R N A s Bl AR AR AR O mT L SR O (R . I
PAM/PVA/CaCO; 7K ¢ 2 ] e FEl {5 S AL HARHEACR 25, LRl DA AT oA A5 EACHe 5 05 O ss,  SEIL R g
BURRIBT I EE, TEANA G A R B )
4) HT MXene K7KEHR H T A8 T MBI F 515
AHFEE W T PMAA@MXene KK, HRGERINTIE T HAURPEREMIL BPERE. BT /KB
FERS A, AT T T PMAA@MXene /KER LRI, HT RENRHNFEHNE.
T IR BENLRRARAL 2 > FRAA, FRATTA SRR B T SEARVEAT TINAAL, AL T H R T5 1R
IR, ZEd SCIRIE, AR RGEVIMERFIKE] T 0.9744, KB R et A% s BAT HERY W
.

e 2 PE X

[1] Xinyu Jiang, Xun Zhou, Kexin Ding, Xusheng Li, Bin Huang, Wenlong Xu*. Adv. Funct. Mater. 2024,
2400936.

[2] Yanyan Wang, Xinyu Jiang, Xusheng Li, Kexin Ding, Xianrui Liu, Bin Huang, Junjie Ding, Keyu Qu,
Wenzhi Sun, Zhongxin Xue and Wenlong Xu*. Mater. Horiz. 2023, 10: 4033.

[3] Xun Zhou, Xiaohan Zhao, Yanyan Wang, Puying Wang, Xinyu Jiang, Zhaohui Song, Junjie Ding,
Guijing Liu, Xiao Li, Wenzhi Sun, Wenlong Xu*. Comp. Part B 2023, 255: 110631.
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[4] Xintao Ma, Xun Zhou, Junjie Ding, Bin Huang, Puying Wang, Yi Zhao, Qiyu Mu, Shaohua Zhang,*
Chunguang Ren* and Wenlong Xu*. J. Mater. Chem. A 2022, 10: 11823.

D13-010
ARG A T = A AR R AL B
B+
LR SN

WECHR: AEUAPRL S AN A8 S5 AR R AT A A [ AR DL C K e 2 R T A s g X oS R T
FMIRERIRBERAN R AL 200, AR S 2 GUAN ] J2 T AR SRR sl S S A IR B Bk ey 2 A
5t AR LA A DT RE AR S e S R ML, WP sh &S S SR e 0 1B PRI 5 A ) D RE Y SR
P, ATBHER) S B AU, oA B B A TR KRR R T A 3R i

Wk AN S TR RS T2 FRA BRI RSN = ZEA LIS SR 55
CUVE7/BE VS G e Raet 7/ e B E - 2NN Y. DG VAR VAP L VoG X €2 8 NI e st 7 VI i1 BT BU RIS R ES 5 2T
BRI T BT, R REIR IR SROT A TOKBERARE, WA, TR Bk R S S A TR
A

GERINGEE: 578 T Sl SKRABE R, SAR AR A A2 LB PRRH T A i [, = 24 R 73 Rt ek
P Int/Fak/MLC/VE-cad Jy=¢ % it WF R 1 — R IR T S S BOR B 412 TRE ™ ) .

DI13-011
RNRIRE K G B CAZ AR AT RS
g, KAKE
P Tl k2

REWKEEEAPR AT LB R s SNBSS T, R B A N TAF s oIk H &
Ve LA EAE R, H AT AY T 7 5 B e A UK B, /5 SRR iR ZE R, I
LB Z RS PE T lagim i, R, 4 i SR ) Ll 2 s R Al A SE BUK B g s A CAZ At s
FrOARBRmG: SN, SR pH, KB A BRI SR RS A AR, R i
BERGYIR. XA B TR R BISSTH, SEOKMZERER, LIUKERIER M2
AT . MR SR AN DRI A R A S s, SEEUK B S AT AN AT B Al g A
. ORI RS . R AN SR AL AR BORUR 56 J3E ST K B 1) ZZ L e R AN RO S5 A2 Ak
MM RLEE, IR AR R, ARl (KB S ASICAZ MBS T N E I £ . 22, HAE) 2
R

D13-012
MR (PHA) HYKEBAE/D DA IME B AR5
)ik
JERTREE DR B B

TR TR R A A AR A P e el R O A UM REAE I L TR PP AR RO S, 4RI, KRR
POKBI A TR . AU ETEZE . I APEIRSER AL, X FRE 1 HA e HAE M L TR )2
M. R T R S, Gl AR BE R E Y RS R IR IR R (PHA) MR Z "R NGRS (PEGDA)
LARIS 2] r B HEAS R AT SR (GDY) WY miali s SO, il 17 T 256 1R A 8 97 19 A HIL K 5 i
(organohydrogel) . SEIRAFRKN], XMAYUKEIAE AR HERFFRE, 1ol 2000 IRTEARHIM S, E
AR R R R AL . [FI, il AR A HLBE I M/ R A B R A PR SN E YA A PR AN T
RS, MR Y RIS W B RIEMAL T E, 3 DRI A3 E T IR, X
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il 46 7 1A AN A LK B B A D /N ELAR B AR AR ) B I B AAE 17— SRemes

D13-013
ORI T BRI B B RS R H & B AR AP
TAFT . RS KR &M #pk 2 EEH!
L /iR

2. hEBEEBAET SR

JESIHE 43 1R SR B 755 ) 5 W AT 19 245 7 B BELRSHA VR K BRI S P . DR . s ) 45 22 E R RE UK
BRA T ax R E AT 2P B R SE RS SO B I . DR EIAVERBI ST, 5 e Ge i sy T HER 4 - A
2, A TAE B H ISR AR A0 i BT SRR ROST B Iv UR S0 37, AR A Kok 0 T EE g HESE VR,
FESL/IMIRRE . AT AR B AL, S B R SR IR 28 4 AL it A6 -5 R P L AR R
LASR 2B MR &1, P R /INd U osm) B 20 i IO i AR okt AR RAT O, RS HUR
FRHRJEE 7K 1B W i B A I,y OO g 4 v VR TS -5 T KR e [ R B, S BT v R N3 A TE
el i, s RTINS RGN THESA . SRERSTEALE], A AR S R 4R U
A8 hRENIES, SR AER 2 RE LT, WURE T TR 2 B SR R R, 4R
HE. mEW. BEG. YURS B E TSRS T R, RO BB RO AN T2 27 245
ERE VAN AR

D13-014
AT RLARK B AL AR
>
HLREAA R R S TR B

il 46 AR REAS AT HAR Y 2 [ S L e i Bl — T FE AR, DA 2 H 2 4 A0 ml 2 30 B M D oK
1 FE K BB H R ORI AR R I T TR A Rz (e S b, Wl DA o g 11 S s i s e, SEBRARIER.
a A E SRR S 2 TR AR E . (B T GURBRPUNEREZE . 5 AR A ilAE . BRI E SR B 58
Wi (A ] 2 B PR P I

PR 1 S T B P P AR 1) e SR A LR TR BT A S BT A UG R AR . o g i
JREE AT AL LS R T A, IR O ATIR . R A A TR R AT e R AL
HAL A A BT RS, RV RSALR. (55 AL TR AT 4 O TR AS T L ) T A B (Mt 1 17 2 Y
MRS ARG . O A SLE TR SRS TR SR . RS DA AR AL,  AT DAX A
AP R AR S A RE U T, AR R E WAL A S, HR SRR (R 3 4,
aAEES FET 10mS, A Ay 4 A AR RPERE, DARGEALF . DRBPIR. B, wsEZY)
BE. JFH, HIEASEH S EMEE A R TR RSO, ATSEBI>100%MAE T, BT R R R
PHE R AER R E .

BEAh, FRATEHTTE 1 2 Rl AR i AR SRR PR BT i 4, BB S XU A DK B .
AW R TR SR, IR T TR AR BBARERL. ERE S A YL IR E BT, WETERR A
M /PAA BT HAYUKEKR, RA RPN, REB MBS S0 TR, s 22 K B
NGRS GER S Es R NR R  IVA L (RS ES F D GV G E GRS N

DR B TR 00 245 (R SR R L 1 R 5 AR D7 B UG — € . WHIE T 2 MR s (U177 iR)
U Ak P e L o/ AR SR T A, i BB I e o 2 P 2 B PRI % 22 Py B M, [l 4R
THEERZ M 28 BRI IERE, DAL ARG IS AR IR 688, SCBUBIRE 1 RO A BT A PR AR
SsEtiEE. BAESRZTHSET, WAFEMILRTREBMR i 4 05, HEiRE Bl iRy
BA.
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[1] Nano-Micro Lett., 2022, 14, 184.
[2] ACS Appl. Mater. & Interfaces, 2020, 12, 56393.
[3] ACS Appl. Mater. & Interfaces, 2022, 14, 12583.

D13-015
ET S ZCBR RS 0 B Bk BB S L R Y
Wi
AR KA FT S R B

SRR TREA RS S 5NN S auz AT R 0, KGR = ek M 44514 1 7K
BERARL, R AR5 A e R RIS BRI SR RE, AT b —4EdnfIs e . AT, 291
ISR EMR G, RAERAE RIS, AW, TR B A 2R A AR PR
Y RE R DX e WA SRS A TS R (5 L, AR B T AR ) ol A A A A R ) LRI — O A,
TR T4 il il A A A I K ) S MK B IR, DAL TR 220 R B 235 1) 15 A )= D E 22 TR S AR 3 i
MR IME. 567, MGEET LU S I (R K B SR I 29— EUR IR SR A, AN gh S PERRLE,
AN E RSN TR (Bl A b (5 ) P A B I ) 5 D) 13%) , 3 R o0 Ly 4t e A
M (GIanAnRIERS . M5, A SEAT o ad AR XA N (4 730, FRE DA B A B IR AL FRg i . B 3
[, ARG 1A I RERYSEBE . AR A T BA TR SR R i A R > T B 41
Jiett . B AR VR RIS S S 1 45 Sl SS9 S AL o /K B R P sEdb e, IR T e
TEHAREBE . RAMAST. A% 3D FTEVRIZE AR Y A% R S5 T T A L, DA SZ RSk e e 2
YIRE L) 73 G5 H - A S5 - W 25 S5 A HEA T I Pl VRIS R G007, Fh AR e =2 U A Y ]

D13-016
WFE 2 ET AL B AT ST KB R T R Y0 R R b Lk R AR f5 45 0 & &
R
LKA

A A2 SAE S A ARG U 1 5 B AR 38 I T AR DI R J5 IR A W U . R T il pkea 267,
REEAT IR MR D& AR s 24 (PEP) fhagee Mo e Ak PEP M &4 PEP. ik, a4
6 P T T 2 27 10 T2 I f i DA S AE IR AT PEP B 28 22 R #2322 1R TE I SRR B 358, TPR T
ATYESTRYRUM 25K B (OPAB) . OPAB R ILH rIHERIEE B AL (35.0s) . AERINLRIERE. R
WP A B (60s) . RAFHIBALLURGFTE (30.9kPa) HI pH W AR W B MRIE . 6F TR IREEY, X
LERFPE, OPAB R DALE 30 PP SEBLAF HH LA BRI 1R I, 75 T e s RAURMURL, Wl iz 2 E . b
BRI WEFASE A IF T, B IR M. Bk, XA 2 ) RETEAT K B2 —Fh
A BEAEPEL, A BT RIS EEA T AR A AR S5 B AL, AR R DR A4 Hh IR A A3 1 Al PR A B
HAHREE.

D13-017
KERF /KB Pl B R AL 5 R BB 5T
T BRI PR BEAZE . BERGE . R 2
L DIy
2. IR

AW L AL TN R] S R0 T B A U R A, BRI A AR AL K B T
EAYFR. AR, AT PR B K B TAE R TE 2 A, A=A REAEE . AT T2 BT A %
AR BTYRAA RN B, X L [V ol X DA 2 S P LA 755K . BRI —BR, FRATHE 1 — b fa] i mi e
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kg, BIE L5 AR 2 A 2R MOR SE L B i R Gk B A PRI B . SRALANIE ). =B AR
Wt R, A B A SR G B A, IORET PRI IR K R, AT SR A
WIOKEERE. BN, HAFAE L-250R0, RS (AM) BUARRTHE LRl B, BriS KB A i
SR JER[IKF] 0.45 MPa, WA R A 2060%. BN EEME, BT L-ZEIR D 15 M4k ) SRRk
HBh SRk, KB A a . Dol A R BE AN GO IT e, BeAh, X —Husl . T A i
RGN T 2 R R B, s p OB A TRRT . PR A AL s R Ot T — A E R Tk, 2
Mo, FRATHBE TIRRMAEAEYI RN . B RE ST R

D13-018
FIE T RERER

R
JERTH TR

SR BERACR FOCRER P& s, RGN ECPRL, A5 BAF R/ o, D AESKE).
e R ) 5 U A A E IR BT RIS . ORI, R PUR A R —ER G, PO CGRIEMBIE) HsiHER
P, AR RL R VEREM Z DI REAAR I, TR Ry SRR M, STXF 0L, 5 LA 201 Iz sl Ao B2 1 (o
MIEREF IO TOEHEIC, R A E IO 7450, A6, DABER M 46
S FVERERIE T T NEE, RO, HIMIOCE TR M U F); 51 A ZFh BA HURE M
LREEMI R 1A PERE RS, $R MK S AR e A1 B0 22 )2 R RS T B AL 3 AT 55 RN, SIE IR v5 )~ 1R g
MZIREEAG FIAMGE. Jedbfilid. MIREYEERNIMER, WEREREIOLRK, HWRTNHE T
R R DiEfeshd . ZSIaI AR B s I Uk B 1] .

D13-019
AR & R HOMBATR: S, SHRITRRN AT
w
ARAER2

A AR L0 I — AR 2R 1 22 AR A B SR ALY, (0, 5 25 e BB AG T O AT I g ASIRARD ST Ak,
HAE—EmEE B EEFEIT. 2RX Rk, ERBOT TR SR M s e KR, B
AR R Za AR R AL B A WLAR B 3 P AR AL . FEX PO A KA v, 5 VB SR IR A F 2L
T ZE A JE LA, T e SR P R AU P S B U 2 LA . A2 SN RAE AN Y . FT I, it
SV R SRR, A AT KT AR PR S R, T 55 S S B A A DU 1 e A1 B
S0, HESKEELA A TEIIE . B, 2432 I KBRS IR, R ZKEEI ) bR R ITE R
kAR IR 22, AR E AR P & — NIRRT IR EE, G KO T R HIONT = 20 T P
AL . B ARTREER N R K o T AN R 70 1 M A i AR b 23 SIS, (HR & 7K BIRR Y
SRPEAR I A R AR KB I RO B AT oA 2 P e 2 AR SR, B A SEk, KT
B E VRN, A E R AR, FITE R IROE T R AR S (5 B S, A
BT MR BT R AL T AR, IR T AU RE AL A A R R UK.

D13-020
ET o-F EETRIEHBER M 25500 R HAER G377 T A
FEEAN. WA
PNEIN N2

PR AR 3 70 A R ot BE MM ARG DL 5, AR 5y 32K a0 T I L B0 AR P 5 v
RIAEE. AP, ATBAT T — P T o- ORI SR ORI RN, 125K 1] ATE A T SR A 1 DL
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TR AR R G RK T A RIS AR E I, Hon] A S R T A e PR ) L R AN SR ) S B,
TSI A R AR B TR S A IS RE . RIS ] GORG S7RI7EK R 80°C FRETH R, 5 LA E] 2.2 MPa,
] 3 LR A ) R R AN SRS 57 ) DA SE 4z e, iy HLRldE TR AR & . RS B T Ak
AR g . B R SIMRRTT S, A B R R A Y R R G T

D13-021
B 160 5 M TUIBE 57 7I Yk S P8R [ PO ) 390 % 3 e L e .
Wz, BERE. X

BT RO

KGR LRI [ A ) BRK BB T . DS B - S PR R Sk, (AR /K SR A i v A5 3
TT MR, R, MR TR 2E . R U Y A 55 451455, S BOKBE A F AR I i F 7K
FAp L TR G IR B PR . AR SCR AR 5 T 2 MR G R TR AR G, M5 T h
SEPEREOL S . OIS RN 1% Ik RE A O LI L 1 3R 2 I/ SR TN R R B B8 15 B 7K U G i i o
(0-PVA/PAA/Zn), I THIBK A ek R EERLA . PAA 8B 1) i i) LA 7T Ry B s it
AR E ML &R, [T PAA MZHRE SRR T2 RIMMEER, A BT e b B i ke
UURV#I B, o-PVA/PAA/Zn FY NI FRHLHLEE 0.5 mA cm-2 FHLIRBEEE T, FEER 1000 h R R4 fa s .
ES5Ag1 N, FEambast 27000 s IEES, HAAEZH 110 mAh g-1 FIZE EIRFFER AL 94.8%, Z5
b, AR K A5 K ZR F b KSR R T B TR B TR R, o TN — AR B R
PR T B A SR T T B 1

D13-022
BT H B HSEAPIER T AR
AN

K Tk Keg

P B A PR L S R B 1 PR AR e Sk, & U AR W s KB I RO BRAR BT, SRTT,  dla T
PEBS TR EW RGN, PITE BB A 72 SEAEAE AR, ARG ki i 4 Ak = A 55 w5 |
AAEPIE R T AL R P s =i, (B A E & P B IAE NG, HF B mpiys . vk, FAIAHZE
W2 73R (SR RSEARY)) 2R (TRIRAH ) 2R (RAIRAHKH) (PTMAO/pSB/pSB) 4Lt
B =SB A P R LV M 2 I 2 R SRS, BRI S 1 KR
FIEMNEE, IR OREE IR A R TS a1, BE—2, S 1 Rk BER 1 il # L 2 PR fr i S 7K R4,
FANTBATHE T — 0o B S o U B R AT A P P 1 B (RS DR RIS A S DR BT S, ACBMA)
W E AR, FRATHI A A B T pACBMA JKEE . /KB ALK B (B 95%), i
A SRIHUERE (FE/KIE TR 458 1 7] 535 3.9 MPa, JE4R VAR AT 1k 99%) . il M 40 T 45 31T,
PACBMA JKBHICA RO S 1T SR IE N . AR . 20 T HEEASE I Fo- O RE R 2SR BH AR, AT AR
TAGEA 2T, IR R KB I e Re. At ShASREIR M AR T 1B sh A R,
LR RIS BRI A BB AT ) I SE B B KB v K R B RE AN B0
SRR 7 — P RSN, RE S0 R B KB L B R B B

[1] Li, X.; Tang, C.; Liu, D.; Yuan, Z.; Hung, H.; L. S.; Gu, W.; Wu, K.; Jiang, S. High-Strength and
Nonfouling Zwitterionic Triple-Network Hydrogel in Saline Environments. Adv. Mater. 2021, 33, 2102479.

D13-023
IKBERRE B R RESIAR ML RE
Rilb*, BEUK. A KSR
Hrl R
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R E. BB, ERE. RIS R R 0L TR E RN, AR T
PEBGRIUE S R HERR L. (H 294 o SR RO R 2 3 R ) A G 2 i . A AT
AR, HkZ e s 5k m e, (EHAE BN sz R, AST50 & I 1 KB AE SR T
XPRFE A (NO2, H2S 25) HymHLaAmaRY, FESCHER BBt s h RS ET o AU SRy m it . H
5. BHIRIZE BRI 2K B b, A S e R A, SRS R . A AT S A T
HRREIE R TAER M AL AR, RIBAL G UL AR AR R . T4 F T T, B = 2]
PIPEER B R . B 3 5t 52 BRI AT D, A 1 - K B A R A% [T T BRI
H.

PE— AR AT B T3 . VTR i A XU 45K A Ry S LR BT, 45 S R i 5t LA
BEIKE . R IR IO AE AR E Y AL B . TEETR T BRI R AR SUE Bk RE, SiEmR
T (25.6mV/ppm) . RAZMIFR (0.73 ppb) . REFRVERME. HEMEMBGENE: A/ A%, PR
PRI B IR A5 P AR IE# LAE. i 58— MR B T B4 A S IR IR S T AR A E = AR S
FECON AR A AL, IR EIC A ORI R ek NI R R AL, BRI T AR
S b I M B, SEBL T IR H2S . NOx EE IR . 11 SRS A o H

A 3 il BT U ] B AR XU A HLK e, Wb — 2B S AR BRI BB, DA AR A%
JEUIER n] AR AT s, SR GE BB A A S PR 22 A5l P P A, O JRe g B i P 3 79 PR AR o
BRI 7K TR E AR N AEGE, s ORI . DUARIK BN PRSI, FH4eTh 7K
5% IR0 22 AR R 1) RABCRE L HE— 2P I 8 R B R TS 7R T 22 JOl/LiBr mh AK 431 Z [H] A
BL R RE) , AT 1 SR B RS PR AR B Al A7 h 5 | 3 SV 52 2R
Bl LoR M B0t — BT 1l 0 Tk B A i B RGP, AL RS HE T2 2R IR BRI EAC ) Bl B
Jok b SRS ERR LRI B A (E

D13-024
P AR S A A A T AP0 4 1 S K G
P
KK

A ARG O K R TR, AUBGE R RS . PAMRRBE R AR . MERS R T RV al
RHR L ARER AN L RE, LABE TSP T i (), (5 7S Lk S LA RE 22 TR] A AU 2 fr R Pk 2
—. BTSSR ER GG, SOl TR, 7oA TR TR TS AR HES I TE A T RS
TR, R PA AR B T PR R T 400% LA L, DA AT G iR Se R E S I
A, SIA R RA REEVUERE R ME BV iR e, RSB 1 O 2R AR REAE, B
A5 7 AN T 1100%7F1 300% A L. FATICA I LA BE 7 —Fhil F o7k, MT AR, A
R e ELE vt o 3n e 1 I bsa e vl P R G

D13-025
ET AP FHFTRARES TR IR EHEYER
TH. PR
FERHEIN BT BE (RN AP RS TR

B0 B SRR /IS FL 2 A s 1) P AL PAYRH B P L 0 T 18 e 0 1 ke, AR 24 i ik
TR BT, BT, BRI AE T AL R MRty —HRIR (GA) /Y A 4R
PP, $R T — P AR G A AR AR R LIRSS A A B B o T B FLIR (SGE) . 1E SGE fA %
W, S GA HALRIE MK L e e T B 3, If HAE Pickering FLIRAAAE N ilid GA 4K 14k
(> AR SGE. fian TX—5ms, FRATBITE P ARMNAIARRILL (9 =30-50%) JEFE M il # SGE.
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PIRZR /R, SGE e RUW il & 3 GREIKE (S, aureus) MKIGIHE (E. coli) WEK. WA, S
NABERCFLIBALE, @ = 50%I1) SGE Sty M BRI A B RERIAE N, X et i £ 1 G i S e AR 2]
TRWRAYGEIEAE . N, AR SO RITH 25/ 1 I8 20 T AL SR PR P ATBE I FL BT A sk
TFRE T HTems, I IR bR 17 1 6T MR AL TR R

D13-026
ISR B TR R IR 2 T ARACK B AR R AR B Y
BEEE . R RS

IlibNES

APPSR BER i T AR P A AR RE, FEE W B TR R, SRR TR S h A R
I F7 . AT AT 3R ) i 225 Bt PRI D00 S 0 AFHAGS T 1) 7K 1 A 0 T e AR SR R L 5 S AL i I i it 3
SIS R & - E I R A KB . 45 E K SR R 14 7 = AN g T2 v S s W S D 5 1)
AR, SRER I SR SR FLIRURURL A 175 WH SRR 2l A5 S Ja H2 FI ) 7K B3 P L i SR 40 R T IR
RGP SRR EVEA B AT TERE. ZKBER il v TR B A v TR R JEC S AT RS ) L1, PR E RS
PRI, (EIEAM R, BT DA S oK 2y BRI RZ AR, A AT R AR R bR kL. R
AL A PR ARG, PREEBEEIN IR, PR BERAE, (et Em B, i, ARTAE
St T — P G B R G FLIBORI R SR SR G ) 2 TRI Y 1 25 S oA T 2 1 o ff ) 2% A e F 4 36 7
. RXIBAAH RS TR R R REE 1 BORAT R OB IR AL USSR R P )

D13-027
TEIRE 525 T R T K SRR 0 7 R SR e A TR
Eo*

R BT B R RS TARE ST BT

FHUKBRAER IR S22 2 YA 5 50 B RN A RIS, R, (24 S HKEKAT
TESZAEREAEHC . AT AT, s U Ras M, [RA] T HE— 2 Al St SHlE A R
U J2A PR RE S AL RE Y 22 D e S FE KB DD AR T I B . AP RUTARIR S A R S RESR &1 (Wit 1
REWY . BN . RVKIRS) ZIRI TRAHEAER, SSRGS s, SSRGS
2 VERESG IR (hL o BTk T 240 kPa, ZHZIRPHEIEINE] 18.6 kPa) JFIKTHAU AU EMERE (3%
2.44 S/m), JEIIAHER-IR AW 5> T IR FORSUEVRA AR W 45 ME BE 21, WSR2 D Re B 1 KR . &
GEWT TR G KB A S oA Be . A ERE S AL BERE SRR S ZR, M LA SR fof A 1 TR/
P At s, BIFFE N T A A8 AL HE 0 A4 5t

D13-028
BRT IR B R BB SR BT AT
EES I
R TR

FE B SR 32 B AT s KR, A i Sl SR U . S 1 IR PR TS
PR PR G BVEO O, (EIIE A AR 5 A EAER E MEZERY ). H AR 9% = 2B P X e 1
G AIA-MnO2 Z5H S REAL Al fe PR RE . IRV —E AR Bl g 7V, (HAPMLANE SR & 8e bl
(40 RGO)WIE WAL, FE—ERESE _FIMPRAR 7R S BReR, HENHEIEIR SR PR S KR,
PRETEZE. HIBAHT IR D) BE UK B I RIS AT P98, AR . 1. SRS ot
ISR T 2 =2 ALINRERUK B, FHERIT 7 IS g e 2 IR B 7R A . A (EL. - 455 DA ERIFSE
HAt], B S F AR SE 8 T A-MnO2 FE 52 /K B (PVA/PPy) Y — 01l i R AR PR R 17k
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5 HMO M L6, ST HMO FE/K B H 35 2 BRI X 88 B SOk BRI R AR s 1 & i fLEs
H, R B S 1O A i R S T AL AR, IR TR TR, s 1R AR R IROR R
[BPSCRCR

D13-029
D5 A ST R B B HAE AR B B 5 6 )5 T B B
RET*
RIWNES
R BT B R RS TARE ST

LK S —RATTEANA AL O, B EE) IR, R B B RBRAL AU RE I SL R %%
R REA R, 15 0R T /KB . MR R B T, B REAE TR K B — B AR S R
B A A TEAT M BERAR -G . AT, AT AR ar iR RIS TERE T, LA 7ZZ TR /KB AL TEAR B —
] fh,  JH G BRI ) 28 e DRI A . Y 75 R 284k M sh WU B B2 TR, AR SCRET iR B [
REMITEREI, WIS T HRARKEERE R B AN GBI KL (P(AAm-co-ABAM) ) .
TEMBE AR R h, T AR E BB K R, SR AR, {2 (04 ] P 5 B ) St 1A (-NH2)
2K (C=0) bz B i E#, 50 R 72 BA Rmlh A LR (Upper Critical Solution
Temperature, UCST) FJIREAT . KR T KR IEEIL2AT T8 TEAT R, AR (a-CD) fimA
BB A FEIASE b DABR s K B AR EL ], AT SR B T8 B 8l AR 458 A S B T4 TR B s 25 4.
BT ZAET T N ATBAT R, A SP3BT R B, e s T AR BB R S [mIAR 35 T
FPAb2E T TR A & -DR BN AR -2 5 BB R SN R, X ED R R ILET TR, N
AL RN RGRAE TOREEMAI T RE, FHNEELETTRE T — KAl A A iR,

D13-030
SR 85 B 7K B O Pk 51 545 1 o 05 P
AT Wk
PGk

AETHEHL, RHAGENE s, METEAANR, WS 2R AMRTH, 167 A

RRME. FFXFRAE S, A5G R, 2 B SRS SR M M ERE AP AL ERE,  DASIREL S LA
RHE SR CIAERE, PAZ U R ASTRA], RS 305 | ATKBEEI 2%, 435l i i Rl £ 7 2 A B A I (pH.
HEHE . D) MmN AT (BUAER. PUES. PUEAR . BRI SE) EaR R REKEEI A R REETIRIK
B R ORI T B i 24 R RS B T L PR B TR AT R FORB I SR IE R . R EAE: (1) iR
BRI . GOKIRZ N A &R - RO RIS, SCE TR, k. BAS. P AITAES Y
REPEI BT KB I R il 2%, I A J T AR AR OB 221> 1 65 W B i (R 2 i 24 B R L B T A8 52 1)
WWE (1] (2) R/ G BER YA BRI RYORE GVEN, T8 T2 TS8R pH/ A2 HEN
Wi )57 P — FROBUIT= ROk, I ¢ 8 17 LA R 1 JR1 R S 24 0 A R Ry 7 12 o Do J2 403 1 BT oemgs, 3
T PEARAAE A FE I A FRAE S L T 1 BB PR 1 D sl i S MBS (20 (3) Il AR VR IR B AR FN
IREAKR Ay A, LB T BA TERRILATIRE R R I 4%, I A& @ T HAE M i s b g e i A o 1k
ML 5 B IR 52 e — A IR TP BT RS 31 (4) LRI T E3h Mo B A1) BB s e N A B . Bt
K. P, FEE IR . H A S DAL A 1 S I S5 22 Al R K S BORHE B A% 10 f A R B R [4].

S7% k-

[1] Liang Y, et al. Small 2019;15 (12): 1900046.
[2] Liang Y, etal. ACS Nano 2022; 16 (2):3194-3207.
[3] Liang Y, et al. Small 2019;17 (38): 2101356.
[4] Liang Y, etal. ACS Nano 2021; 15 (8):12687-12722.
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R RO RGBS
I T
[ BB

FEAAAZ L RE T, LA e e A v A BB 5 A e i LR A5 O X I A e S A T
BT P WIAI A A L 777 i S S s, K PR LR . R B B I PR AT TC BRI 1 A8 B Sk AR A
BOMPRL. SR, T2 B AR A AL A BRI, KB A e o R L B ZE LB AL A RE (GF il
8T 10), JoIki e BRAUNAS B 1 2R (2T 10%M A8 45 0F T, GF BT 100) . FEABITH,
A TAEK B AL A 5 AREUL BB, 2R 7 — A A SR U (GF>22940) . RAUSHRL M (17
AE>120%) . RS ST (FHHT<3 kQ) A= {EIELL (SNR>44.7 dB) HY/KEHREDI/SEMG {5588 £ &1
fr. LR TEREL AR T P B RIE N R DU E S MBS, HadyU(E AL
FSIMEHE TP FERZ 8. AP0 I R RE KB UIR/SEMG {55 M & 12 B fe it
THTEES AR TR LA NS A e ) A e

D13-032
Recombinant human collagen and its potential applications in biomedical engineering
Yang Yang*
Nanjing Tech University

Recombinant human collagen (RHC) is a protein produced by introducing the natural gene sequence of
human collagen into selected host cells, followed by processes such as cultivation, fermentation, and purification
that can be manufactured on a large scale through optimized production processes. Therefore, it possesses the
characteristics and main functions of natural human collagen. Currently, RHC is widely used in the food and
cosmetics industries. Due to its high structural and functional similarity to endogenous human collagen, RHC

holds significant potential as a novel biomaterial in the field of biomedical tissue engineering.

This report focuses on the application of RHC as a biomaterial in various areas. Firstly, it utilizes different
engineering methods and material science processes such as phase transition, 3D printing, and electrospinning to
fabricate tissue engineering scaffolds, gels, and nanofibers. These materials are employed in tissue repair
applications for treating injuries. Secondly, a pre-gel system with a photoresponsive cross-linking mechanism that
allows the loading of living cells is developed. This pre-gel is combined with 3D printing technology to establish
a RHC bioink system. Through the utilization of 3D bio-printing technology and processes, cell-loaded constructs

are printed to create in vitro tissue models that utilized for drug evaluation and toxicity assessment.

The interactions between this biomaterial and cells, tissues, and other components are explored at the cellular,
genetic, and molecular aspect using imaging techniques, molecular biology, and material mechanics. The report
examines the reparative effects of RHC on damaged tissues. It also investigates the potential applications of RHC
in various areas, including skin wound repair, rapid hemostasis, soft tissue repair, artificial blood vessels, artificial
corneas, artificial skin, bio-3D printing, and in vitro models. The research findings demonstrate that RHC exhibits
excellent biocompatibility and plasticity, allowing for the preparation of a variety of medical products tailored to
specific needs. The results underscore the broad application prospects and significant scientific significance of
RHC as a biomaterial in the field of biomedical engineering.
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D13-033
PR BB A N B R LR BOKBRER BB E PN A
RIZYLE . WT 2
1. RS i R 2 T I QB 92 e
2. i Lk ReE

NI KATHCE oA IR AR B S RE 0 — L 4L AR R A5 A e i G B i, 2R 02 (PVA)
TR EH (RO MREE SR . LA ARRIE, U E B UM R R B e . ORI, L5 H5iE BEAI 2L W)
PRI AR PR 7 HSEBRY . S0 —XERE, AP G AT A MR R PO P S I A R T o B B 27
4t (PGF), HAUFRIHUBNEBEFAE W B RN S TR IS A 5 A0 R B, ek & BB A S R 5 5 001k
FUE T HREE . AU TR ALY PGF-PVA & A7KER, L1l PGF R8T TH R
HIDLAKIERE . SKIRETR /R, KA A/K B SRR Z AT ik 12.44 MPa, 17 RAEAE] 68.35 MPa;
VLIRS, PGF (5| Ak nl il S i 4R Rk B 2 T4 4 e B, dEmde T B IS e . (e —
Fefie, PVA JKBEIEE TR EL I L 00 B 1A fE 1, ARz T PGF PR AL P B T3, NEH
ANMS IS TEAN S SR O T O SRR O EAE,  HE GRS ERCR . ShE, ABFTERRL TRk
R LT ARG aR DK BT, HARH T B SO R L U0 PR RETE T, AR PR B AR AL 15y mT

&b
He.

D13-034
RIRE B BUK B 358 5 A Y EE A
Wi *
ERHRINBEIERE RN AEVARHS TR

SFERE R R 2 A, RIREE I BOK B C A A Wy s 2 U AN m] e A AR}, SR, TR
AL JBEAN A BRI . S2 oA G R &, AR I F & (BSA) JRBERE
BEAERIER R Z W (TP) IR, Hila TR BOR AN 3R BSA@TP /KEEK. 5 BSA KB
e, BSA@TP /KB Iy A RE W 3, ALz . 7 RO BT R K3 4 i T 3.29. 24.9
L3 A%, X ELEHN T2 WA BSA ZRIEEMAEAEN . 1o, [T remmdyoing, %Eka
AR NBITUEITUEACIERE, BEA R ] &3 4T ERIE (S aureus) FIRMATH (E. coli) WY, FHAE
{HFR ROS. IL4h, BSA@TP /KEEI W BRI A L RE R A 1T, FEXPBE R 05 1 i i A 21 T AR
PPEREAE AT, BRI, ABFFEA DU $m RIREE FBUK B 2V RS 0 TR iems, Ay bl b B T
AT — B AR AL o R
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D13-035

R IR- T R B 1A AR M) S R LM BB R
pUE
K&K

REBE KB T RAFIALRI I . AR A DU =2 DU RC PSR DS P mE, B0 2 M T4
B iR, AR, VR TSR, TR, SRR KRR AR DR TT A AR R R
BT T EE R OISR . (B PRGBS AR T R HUBR LRSS . FHRDRG SRR . SRR E
7=, MRS RAK, PARTCIRSEBLRAK T SA LI PR T A2 L iy 5t B PR RS £ 5 i S5 4Tk A &
T BT S . RSV SE R D IE AR e il T i R K B, JERSL 1 R R /K B
AR, HDKERAF BT, BT KB RS . SRR R EIPERE . SOUPERGTE . KPR IERE .
TR A PERE . TR EETE T iR R DU R R SRR, R R B kA s, 5B 1k A
IBBF S R HERA LI . KT H AR 2 R AR IR S B A OB PRI ER [, B X — MRS, BIF7EIATBA
e HH AT R R SR B IR SR R JBORS 50 B AR, M B R T B 2R 5 — PR AR SRR IR S B mT PR [ ook
RS AT AR B AN BREIR . BRI DA K HL AT B M R R L SRR PR R S SR A A
WAt PR 1T T U8 SRR 5 70) R AR 7K R BRFERRE, CRTDAXS 42 . 2R, ARIRSE & Fh I (A A4 kLS Ji s Hh A
SERTREPIAT R . B RORS G R RN TS KT SRR DA B HR T R . A AR e SR A T
PARARAEAR A I, SEE AR5 Bt R AT BR [k, EL o sy B AR JEORHTS T AGRER TSR A5 K
RGP BERAARE . AR TAERE A AT [l e e R P AR BT S T 2B 00 10 B 5 BB T T B

D13-036
KBRS AL IR
HH 7
ALk

TKEEB AR T AL R P RE T 4832 . (R KB BHAE S L B T2 M ER, 5 KoK/ 5 IR 3
Wiy, TR AN By S AR I, RO RR 7R . FAT 53 Bl R R S A SR . T LB 5 T TR S
JROR VR AR FE MR 1 B KB IRATAE R B, SEEL TR, AT EE N, AR B A R K B SR
FIRREAR . RN A H KB A s A i R e R AR IS S, A7k e 1 JER A S b
I BEE T IRSCHYELA . FRADE I AR ROR . N DR BEROR, AR BORSE, Sl Tk B
TN RARAERIL By dagh . AL T B Bk U I

D13-037
HARBILARHERICIZ R 2T KBER
SRAEEER*
PNEIN N2

FARIEIL 7 T — BB ICIZImIAR, 232 2R E RSN IEUS,  SURTAETE [l 2R AR
REMRL. ALGRIARICAZ R 70 T AN R AW R 45 it B AL R E IR AR, 75 EAE R S AE )
RE, JTEHIZ) ARSI R . ARSI T — RS R R EOR AR RER B UGS m Tk
B, PR T HAENTALN . BB A S5 05 i iy B - AT E Sl 7RG IR - SRS
(PAA-Ca(CH3COO0)2) JKEEM, ¥ 2 It T T o i P AR P LR 57 31 PAA JK B I 2% A= A s
KB, S TWRBOERBIZ 6, HEimE T BA S MR ARICZ KB AN TALA: TR
PAA-Ca(CH3COO0)2 H15| A B 115k SRR T AR B R, Sl TR ARACIZ /K B 4a AR A 20 4
MR A B dt— Pl e PAA 185 5| ABKIE R B, 1 iR 4% Y Y 25 5 A IR 4 /K e A 1
GUKREREE L AT, LM 5 78 RELY W) LR I AR IR T Sl 4150 7K e A Je Lt 7 9L
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BR/PYFRIR, BATFRARCIZREMIKBI R As AR, W 7R (N-RNENMEEL) (PNIPAm)
9K 5l 2 F1l PAA-Ca(CH3CO0)2 JE MR 2 W XU JZ 7K & i, FI I PNIPAm 22 {i 7K ¢ i) 28 1, 38 ad
PAA-Ca(CH3COO)2 JEARICIZ)Z BT G REAR,  AIMRIESZ T T 7K BEI I B TR & X 2e TAE
FEARACALTR BB R Bl A 3 AR AL 150 S8

D13-038
FHRFHERPOLE THK
FbEE . AERIG . T BREBET
MR

FAEFMRMBOCR T EAPULY. . TR ESE IS T F RO A . R RO R
AR RIS, ORI, ARG R G YR = IRBD P RRE F A R G R R @, ARSI B T
ATCASEBUE e RE . AR, FEVRRIEREE T K A & K A AN AT 3 IRV RIEARE AN 237 R 3D, dEimixd
OB, I, Aot & A ER R B s sl 2 R A G, KR AFar Eimppt, HEsh HAER
FIPRIEE AR 2 H AT AR AR G B D, AR A R A (A8 2Rt v 1B S B 1 IR B3
B, TR A G SIS TR AWM SRR ALy Z RIS A HAE AT = IR B AR 2 50
SAPERERSE I . A AR RS THRERE A AL iz sl sz BRA L e, A S i S A A i T iz 3,
IR R G ez g, RIS iR E AU I RERI 75 e Y =R A AR 1 H Al =R et
FORHR SRR, A B R 27 O R B M S A Rk S B

D13-039
ET TR HIK BRI A RAE R 4 B Y
AR £ *
oM~

UEAR B PR (GDM) & 45 2 00TE SR8 0 A AR BRI 2 Ve v i . A BRYE NN, GDM UG K2
14.2%ZE 3R TR e . GDM 18 B3 57 AT e ARH: Ao R AN BE A R B U W B 2E. X GDM i, il
SERS RS . M. pH. IMUE . (REESFAEFRIEGR, WRASCEL AT SR, Hik, ASBERE—RE
Ihagse:, SCHIR Mk i . AR, O D3R5E pH (ARG, T, EHEA—AL AN, AR
IHEE(PVA) R — M4, HEFgERMC). RNESFYERMHPCOMRNEF EAER (HPMC) =Kkt 4f
HEFONEE I, 4y B T =IO KR MR, KR 1 (143.9kIem-3 . 102.3kJem-3 .,
135.9kJem-3)F1HL 5:%(0.69Sm-1, 0.45Sm-1. 0.51Sm-1)f5 2 &2 5, Hr PB-MC W W 4% /K5 B A ek
ZEHI AR 2E R RE . T B 12— SRR T PVA S22 (o) S AH IR AT, 1)k
JE I A FAEIAE €6 i R (TCPs),  $RA5 T 38 3 B0 8 A8 (RS HE 5 /s AR A R RRAL B BRI . 3k b2 11
PR 5 TCPs@PB-MC 7K ¥t SO 4505 . pH FIR BERma B FE . A TAEB T T — P T 7KW I 1 2 Bk
R, BRI PERE, PRI R AR . R . pH S MK, EEZMIBET 1k, NI
AU Lo BRI — AR AL PR A BB AL T — o SR

D13-040
SRR LR R AR SRR e S Sh R AR 3 P B
Wk, 2ok
U TR AR R B

FORME. WAL . BURSE RN E 0 TIHT HAS, METE A eIk, RARD TR,
PUB=RE o 4 0010l BRI DE S SR R O K R N L 1R OSSN A e 3l VA S R L S Y AN |
A PE, FDRGPRPEAR] I, R ek O AR BRI 1]. BLAN, KRR T IEE RS FE
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BREE, AN E SR A DR KBEIE M 2%, BERE XS pH. MR, B 7 B2 SRR L Rr S ) R
Wi, TR RE e U EAT BRI R IV (2],

AR SR B A AR AN M iz Bl % i B M i v 4 I 755Kt 2 L T PR A R AR T R AR
1o 737K BRE I 14 2o €8 S P L R P S LR A% SRRt I ) 77 T A ) R F - A A B L S L K iis
2 WA AT E AR S 0 A5 =05 T LA B e fRl B M i 5 sy 1 1) I AT PR AT 20 A, DA A SR
PR R SR RE A TR T e B R I AR B OHEL Y95 5, B s s BT R LAY K e

D13-041
XU 7K B IR R ALY TR sh 3
o
WL KA

— H BB R A e S L, e AR 5 & 22 D DO M SR SRR SIS HETEWT 2. 5 2RO HE ) 2,
—SEEIPE PR N R S R E VR BT RAT N . T AR P S A R W R AL T i
PRI R PR 2 R B, Ao — AR AR, B 2K B BT S IR AR L )
FEPEWT AT A REAEIL ISR AL T — MR G . FEX—TAEF, FATTERM 28 K S A B 7 —Fif
MRS PR A s oA TR . b2 R ISR AU U R 75 28 M) e o A LATE 2R B0 T
L OB BT X, I RS WE P T 24470 . eI — AR B i s AR SRR S 2, g3t
FRZRBUR b BT A A RE RS A AT B L IR 2 2R B W 2Rk T8 158 4 LA

D13-042
BUBBI TR, HHS R
e
LSRRI S RGBT

LR BER AR — TP A HOR, R, BBRREE. MR 1. AW B 55Uy i
JUiz. VSR R, FERE A SR N A AL ARG TR, (EREE ALER . AL SRR
PRI A e, SRR A A A R A B 1 R SR S BIBIL B S8 A T BT . DU 1 800 ] R i
T PR USORI o m AT . XA A AL ] S b TR P AR, AR AR S U R A I T
sty [, BRI EHE S Tl S BT S B BRI R A R . FRATAEBLAGE — R ST AU T30,
B TR APRI IR 1F, C IR BRI B T RO A B TR0 . FRATARGEHII S 1 X LA 1 RO P AL
i, s, MMHRER.

D13-043
FHK B B OB S R b PR B T B BT 52
SRR, TR, Bk il R
EtisasiibNEs

BRI B2 ORI 05 A2 1 BEAS A2 OB R €1 T A 1B S 2 ME L, 412 HH K BBk 22 L - 1 4
FAE RO P T 05 AR I P A R L e . ST 1 BT 20 S B P R A P AR R Bl B G- BT
FICBATHEN, il g5 707 A4 B bk BB A SR e £ A (P MK BB B ) 1 PPk B S T Ok, A BRAT e
IKRBLETHES T 2R S A ) 25 () S AT AE S AL AR MR B, AR 4N AE YAP difiadise, fedtf oy
I IR SRS, b et QR B A (RN K B 2 A A B SR B B 1 OPAL 3Kk
FLIAE A B AN NFRB i, et g A, WS TR BT B A RCR.
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D13-044

[0 I OAGHTVE R &) 1k v €2 3 R
HEE. BRA. KRG, EHa X
BT RO

AR TR AR RE L R B LT e R, WL 2T 4. Mz erdE, s 245, 2
frBsdr. Hfe. AR, BON. BB MRRETT N AT BT, BEE R T AN T s . R RE T
FRAG . PP NFRIT IR RIE R, B2, TP, YORsT. B K
R HEE SO IAYIF R, i Tk Z A RN RERAFERILE], A GOKBEI AT e R IR S oA P REROR R ) 1
BRI . ARk, SRR PR AT BT R ARSI SE RE R ARRIHLH AR A W] A R
1o 7K 2T A R LA iR BE MW 2RI, b R A A 5 | A BELAG A0 Y S HEC), AR e th 17— Ff
AR 55 7K B I 4T AR R — AT B0 SR R T 2 vy e B ) 7 B i AR 2T 4, G
hs-1R K TG MUHAT SRR AR B 2 ARGUR DT 248, T R AR 4 2 [ RO D i SR B2 . 274
FRr T HER R A RS L i ST B SR R B A, 2 B TR RECA £F LEARLHE I A S 2
KA A e 57 VA S At S5 A8 RO B B I 8 R i 2R A e, A7 4R i /K B 21 AE LR 57 1k
IR ARG ST AR IR Y, RTDAT AR bR, SR A Rl I, IARZ B T
TR BT A,

PN

[1] Shi, Y.; Wu, B.; Sun, S.; Wu, P., Aqueous spinning of robust, self-healable, and crack-resistant
hydrogel microfibers enabled by hydrogen bond nanoconfinement. Nat. Commun. 2023, 14 (1).

[2] Liu, X.; Rao, S.; Chen, W; Felix, K.; Ni, J.; Sahasrabudhe, A.; Lin, S.; Wang, Q.; Liu, Y.; He, Z.; Xu,
J.; Huang, S.; Hong, E.; Yau, T.; Anikeeva, P.; Zhao, X., Fatigue-resistant hydrogel optical fibers enable
peripheral nerve optogenetics during locomotion. Nat. Methods 2023, 20 (11), 1802-1809.

[3] Li, X.; Gong, J. P., Design principles for strong and tough hydrogels. Nat. Rev. Mater. 2024.

D13-045
IR LA 7K 8 X P A5 7 AP A A T AL S AR R T B
ik
AR BT R

et 2 2R LR UK B DAL BB Y 7 22 B . TRARICACH BB AT R, 8 T2 R3E. (BE52R
PR LA K B M (S A R R AT A, AT 58 P 1 B MR 583 B g1 B | A SR LA T K
BRI R, M AR AR, A T AR pH MR SR FL TR B . X ek B LA IR Y
pH WINATA, FEKE AR IS RV ERTY, AR AR, HgmEret. JOTR K g K
WL T3, REHE T R TUKBEAEA R pH BR8P g M 2 b f, Seth 13RIk
BT TR

JTE R AR 4(52373115. 51973066) % AT % .

D13-046
AN A SR EI R A T K BRI 25 33 H
B
AR TR

M TR AT A RGP, AR R R AR A SO B, AL SO | faRE
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IFERSE, RIS IR AR B AR OB A S, TR RGO I RE, WS HEN., AR,
FEN T A AR T LB A oy R G0 I AL AR — AR 7 TR G T e 40 R . 4K,
el B R, AL T ET R IR A A Sh A 2 TOK B R e, SR ARG R0 3 1k e e 41
WA R, NIRRT RN 2 R TOKBEIG KR T A ORIl i AR ol 2 Tk
B ARG, s B, SCIUGER S TR RS A SRR SR ROG TR B, AR
TR ) S AR g T AU R, SEEU R TOK B A KRR R ARSI B
—SRA a2 TOK B ARG T A BOE T —ERIBT TR

(=3 R'E

[1] Wang, H.; Fu, X.; Gu, G.; Bai, S.; Li, R.; Zhong, W.; Guo, X.; Eelkema, R.; van Esch, J. H.; Cao, Z.%;
and Wang, Y. (£ X HH)* Angew. Chem. Int. Ed. 2023, 62, €202310162.

[2] Wang Y. (F X B), Lovrak M., Liu Q., Maity C., le Sage V. AA, Guo X., Eelkema R., van Esch J. H. J.
Am. Chem. Soc. 2019, 141, 2847.

[3] Wang Y. (F X HH), Xu Z., Lovrak M., le Sage V. AA, Zhang K., Guo X., Eelkema R., Mendes E., van
Esch J. H.* Angew. Chem. Int. Ed. 2020, 59, 4830.

[4] Wang Y. (£ X ), de Kruijff R. M, Lovrak M., Guo X., Eelkema R., Mendes E., van Esch J. H.*Angew.
Chem. Int. Ed. 2019, 58, 3800.

[5] Wang Y. (£ X ), Versluis F., Oldenhof S., Lakshminarayanan V., Zhang K., Wang Y., Wang J.,
Eelkema R.*, Guo* X., van Esch J. H.* Adv. Mater. 2018, 30, 1707408.

D13-047
RV AR LI 32 DU 4K B AR TE S R R _E SR BRI  45 7R DOk
JEHE
| RN B9 B

7K PSR ] A 26 i 1 ] 4 S 0 AT - YR 5 B i PR T A B R B, AR, xRS ST
SERBIRE IR KB UL, ARERG I A AT A P . AR TR A 1 — i 3h 28w s S BUK B
5 [ AR S TSR B RS B -S5 mT ORS vk BARTTS, AR TR S0 3 S A ke AR X [ 1 2 Jot
AT, AR5 LT 9 3 2R N RTBE N O 25 7K S (BSA/PAAmM DN BEiK) J5UAL 3R & T Mo 36
17 b S RE R BSA 25 3R SUAE S, R ¥R - 5] 1A B o 55T AR T2 10T 19 Bt i . 7E A5 BSA/PAAm
DN BERAR S L FEAE Y, BB 2 Ap AR A B S 1000 T m?, 5 5¢EE ) S A #)
PR AR H|~5000 J m2, AR A W] A SR MR R EOA ROR A4S EH BREEER . TR, X e iR AL B
J&i, BSA/PAAm DN B[ -5 [ A5 T 0 i S e KR TR, e RS iRs . A A Hh iy i 2
T A0 D P B B 5 PR 53R ] 70 U R ) DR PR M4 75 R R AL 13 0 R B

D13-048
B RSk B T BT 555 5 A 7T &

e+

WL R

T 1) TR = 2 7 Y PR DATE KRS AN KLU 2 57 TP i e S HORG #2 1) IRE, FRATT T — b RS v Ak
FESH Rl A R KB 1 TR bRl i TR A R REAS SE BN T4 22 Ta] A4 Bk, BB Y
NGNGB SO AU ARG, e AR AL SN i A KT 0L I, Se 2 B 5 i
HAUBI . AL Ty n] el T I BRSO A i BE K B I 2, BT ) 7K i R )=
AR, 5 EARRE T R AR B A, A R AGEE R TR I AT A, T S 2 i 5 7K g A
W2 EKEIRTHIERIRZ, FAVFR T kSR 2SR e, S8l T B iE WY TR
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BRI, Sl R LR R I A BRI R, TR B R T A H ST T ROR.

D13-049
BRER o TR TE B R
IRIREE . M. INNY. BRI
HE RRA BT B R RS TARE ST BT

FRZERP S AIERN, tafid, BEEERTEBEMRK, et 7SR ik &85 th i AR
bR A R . MRS RE s T AP T ARSI B G R, B RE R 2 TR SRR A L AT BT =
YER 2L . PRRIREOR R VR RE, AR R O OB Sk A . DA BT, SEB R B D
Hiw, MEEISEEIZ 0o, W 40T e =4Eme)/2sm, MEEiE R 25, 2R 0, A
TGRS B TSR T D, A TIWBO) T im0 7B RS BB th ARt Bt . &Rk, B AU -
SRME I T 4. A, FRATTBEE T S A IRBE R DGR BERE, P IR PR 3R AP SR, e i i) . 25 ) 4
BERREE, SEZRER LR BAOTES P B BRI T — MoK SR R 454 &5 28I 289
HLA (DEAN) . {HIEIR 9 45 30 RIZME2E G AR (SP) HYZIEIH/IKEE, 25 f 58 SN ERIBONI N 18] 4 )5
YR, FATSEEL T BT AR PO REE R AL (FRET) . ZOUHI ML OQFI T QR 6
MBS FATHISUK RO W ) SO OB, MR IIWEERIT ENEOR, SRS GAR A - A - AL
FANTFE EATYE, AL al SR PO (R UK B, 181 2 AR ST A EAN [ 3E 18 23 31 A 7 XU 5
R, I vhE E R A5 .

D13-050
G EKBER LY RS
. Rk
IplibNe

REARBEA R G A T iR g, il s T A G2 R A, T REA AL
[EHEE . RS, AERISIT A BRI R RIS . AR TARROT T — RS kg, 456t
TERREEN, MISREH KB AW (L IS, SCBL 7RIS H R . DR A PR . D RO
B M2 BT PR PR R R PUT IR, PRSI, TFIT T AL, X e A o 2 A
AT, AEE S ER R EE R, 2D, KRR T B AR EE O Re R KB, DA
ST — A dR R AT B IR Rl R RIS W BRI BB P e, feutpo 505
Wr. SR HEIANG T BRI A

D13-051
TR MAKRR B 45 5 BRI 5T
BA*. A B ORI
SR TR

TRBEEE i T AU A B2 B TS e S RERTRHS B REAP RISk, FEZK AT I K i
P KB A — R . IS KB [E DI ATD & AR, 5 SECHAUMERE R IR s 1 R Ak
PR ) AN AT RGBS . R L R AR. RSB, ORI LE R IR,
2

BT il A DA AR R K B B MARAS B ff ke R YRS, S AR RIK B R AR K BR B
HiiK. SOITR. T R BT R, P R S BT AR AR D RE R AR S
YR B, oA A O ERE R B R SR bR, AT, KRR A BRI AT D K A A
NEAE, HETE AR ORE AN UR: FEGSMIBOT T, G A SRR AR BT B AR, R
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T A R AR SRR, 7 A R A SRR T, A R NI L TR S NI R
AR TR, ARG, S aTVESR],  EIRT AR OB IR R A s A B3, ARESE
A BRI TR, FHARMARAS 20 1 2 0 7 I — B AT OxE

TELMEBFTEH, AR4L7R T 50 FI I 31 PP AR K B oML B35 R WU P A R0 ¥
CSFESCELAN b, FRATHE T — M A B 2GR RS, AlRRRRIROK I AR AARA K B 1 —— B B AL
A5G| T R SRR, BEI F R P ST 5 2 ARt K, AT I SEEK B H & 1
Rk, XA AP ARPLBE S8 A A HKOBURF IR AT RS B SNEREREE 28 AL, & — b adTJ2 Tl R AL 1) S
. LAI_E 5 2] o 04 S KA JR I 1 22 AT e M S Y, K UM BRI . 5 R i L PR |
BRIk, KBRS, Sk, AUFFOR R TR SO B VA R AR R, I TR Tt
BERARI £35S B VS, oA B

275 30k

[1] Adv. Funct. Mater. 2023, 33, 2210188.
[2] Adv. Funct. Mater. 2019, 29, 1905273.
[3] Sci. Adv. 2018, 4, eaar8535.

[4] Angew. Chem. 2016, 128, 14180-14184.
[5] Adv. Mater. 2019, 31, 1900702.

[6] Chem. Mater. 2022, 34: 10443-10450.
[7] Adv. Sci. 2023, 10: 2303315.
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D13-052
FAHUHEIE A ROS F5 I bir R 15 F B0 2 B SRR R PR K SR S oA T BE
i
ERHRINBEIERE GRMNAEVARHS TR

P PR AG 101 7 S U RO R I R ARy, A RREOR TERMA T A= . Hil, &
HFA M 5.4 NBABEIRGG, L2y 25%0 8 R E AEAE M 0 O ME AR & 0 KU . 2P PR 1
) 2R 55 AN R MR A LS e 55, 3003 D07 2 Sz R R . 725 219 ROS FIFFEEAAE . et ok,
1Y ROS P SR ALI8E,  X SRR AL 7 24 200 B S w453 493, AT AR B 493 11 1) e 4 1k
AR, REEMGOMWEE . ET I, AR T —F 2 B3R R R R R, R P
POE A ROS VIR EIVER, W (R b R B . SO EA ZMEHN R TR (TA) A
FEHWHR (AAc) F 1-ZmEmkme (VD) 9 _HIEA (DMSO) ¥ HilF T3, RIG 5K T
AZHAS IR PR B0V B 1) 7K B (PAACVI-TA 7K %L ) . PAACVI-TA 7KEE I HLH W 2L 1 KT 0.2 MPa,
ARSI ST A E] 700 T m-2. TA BIIARSAUEER T PAACVI-TA 7K 58 0 B  FN 4 20k 320
B, T HAA R R0 ROS fEER . SOIEM G AR m e A K k. FEEAZ, PAACVI-TA /KEHK
A DAE 328 5ORT PP )0 B Bk AR SR LR 7, LA S A PR 40 10 . A PR K R D AR B
PAACVI-TA 7K EEf v K IRt R 10 1, ARt e iR eyl . Rk, PAACVI-TA KM E WL
{5 F1 ROS 85 I Wi R A6 F S 2 (2 B DR B L, AP 8RS I Do £ 101 R A TR =X g oA 1
PRAL T R
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ET Bk S G S G R 2 2 Ak B Y & S BT 5T
BRHEI . Bl
LT IN AL A B
2. BEIRAE

KB R — A = HE M 24 BLORA R BRI R TR R, RO A AR AR A . AR ml
PAREE, LG AL TR A SRR A Z R N BT, ASGES R AR 2 8
i i ok R TR IR (BEM), R IR SRIE SR — B80T & 1 2RI K 2 5 T S B 56 1) 22 D) B VK B G
BT GRS M SR, X HK BRI LR RO PUBERE, AT Ty . Wi A8 Ay FAs &
JrAR 75-720 kPa, 400%-2850% il 45-210 kPa, X L8/KEEACE/R 10 e BEA pH(H Y B3R 1. RAT
) E ATRE ST . VRIS P B IRIZRE ST, BeAh, X SWKERGE B RIFI B T, REASRE
PRSI A S, 3& T M A S SR PR AR A s . 45 5 RO LA BE AT ey B 1,
X L2 I REK B AT 0 T RERARIAE N T T . ARARAT 21 e [t 45 QU o ) 2 5t

D13-054
B EERR A BLIR S/ BEIRES B B R B i 25 5 R BB X
HARIE . XELyL . B 2. R T
1. WL Tl K2
2. BUINBEBRAY BT R A BR T A T
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S BEMCATU T 5 B T 3K 10MPa, e BEIR BN -5 45 B 1Ay - S g5 2 B 3K, WRIRAR W] ATE I BERR BN K 73
TR BRI A B T B T B R B AR, I R S IR B H K JE I DU SR . BT
SCMRIF BRI BN B I 25 G A 8 15 AL A LA T DAV PR T 5 PP ) DO v g, I vl o e e AN R
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N 10 ST BT ] R nh R KK IR 0 45 114 22 D RE DU RUK BEC . PMDL-12%/Bl1 80/ Ag NP K ik
FUA R B A RE A RAFROTESE, X R A LIRS R A RIFIRE I, BEoh, JKEER K
PRI 83 (0 AT B S DA LR 1, T s 3 1 4P B A A R . %2 T BRI A RSN
A AAH AN AN A . EEREAR, /D A2 SR SRR A 1R P45 10 A 5 A IR SE 1 K B B et 1)
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Zhejiang University
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W25 R, BRI SR DA S A B R WP R, B I R S g e . SO MG A S S R 55
P, il B SR B AT R MBI SO PR . Y], FA T T R 4 & 45 SRR AR T )
A I, R R (P ENERR-co-NIRMENE) BOBSKENL ., JE— B0 K %I A
AT SEIRBE TN, BRI B o p IR . X R T SR A G SRR R B,
S BEURGAT M AR S BRAE, AP T AOCRCR. Rt EA b, WATEI R G H SR E R
T, NMSECREGYMATTEZIR, 58] 7 BA SR B R NIRTIO KB . AR5/ DA
MR S5E . s AT, I HAT-PERE R A
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ST R AR B 7 S 2 B D B A
MOCHE . S DR
JARTAMERS: B TAL T AR

B STT ., EAME R A E SO D B R HEE BUT . A N AR R, BRSO {2560t
MIZGEIE . EERTER € GBI P MBS A AE AR AR, BB Y — | 5 2 B 4 I, FRATTR A4
PE SiO2 YRR IR, 2t T IUAME R DT 5, WEMEE TR T AIOLE S RERA GG
AR I PO A 7K BRI (1] ) e 2 SR8y 2 1) B A 1 7RI [2] . A EB ORI 5 S e 1 A e
IS G AR [3] . AR i1 R 5 rh a5 Si02 DT R AR ZS A AR Aok B [4]. Blan, #F
FORIFHOT L B AT IR A & . BT ALERSERYIRLE . pH {EL. TS, LU SEXT R A A KB A
Ry, R EE a2 PN E T RILR OGYERE . TR ZEm R St
WM A AR, RATHE TR B AR, it 8 e RS ARERITZTFIVMET, &
TN U B AR PR A R B R I U AR T TV, BRI AL TR R R . ZEe
R HAT SRR G AR RE I M A & (16135) [3], W LASCBAAFME BB UM EFIRE, RUIHAERE
BB AGUREAT R M E.

e BTN

[1] Guoyi Pan, Wenjing Lin*, Guobin Yi*, et al. J. Mater. Chem. C, 2022, 10: 3959-3970.
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[2] Jingye Yan, Wenjing Lin*, Guobin Yi*, et al. Chem. Eng. Sci., 2024, 288: 119818.
[3] Jingye Yan, Wenjing Lin*, Guobin Yi*, et al. Chem. Eng. J., 2023, 451(4): 138922.
[4] Guoyi Pan, Wenjing Lin*, Guobin Yi*, et al. Composites Part B-Engineering, 2024
https://authors.elsevier.com/sd/article/S1359-8368(24)00362-7 .
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TR0 SR B 7K PR 2 B AR 52
EEAR SN 7N VS
R e K A B AR 2E BT B

KB A AR BT SRS TS A, RIS T T A Wy s ekl R . v, #huiy
R ARICAZ K B PR R P T ARACAZ AT o AR e B UR AT 12 K3 TR =2 RE R KB
MR EASZOR, INMARSFE AL IR . R IIE S R AR A B B, GRS FBOME DA [+ Pl 5 B g 5t
FRMAIR Ak 2 04 22 FORRACACAT o . AR AR el ad Bt sl By bre B DR U T R IR A KBRS,
HS R AT TR K B 8 il ISR Ak B . R ik ORE TR nrd) SR T, 581 1 Sl s 2
SRBTK SRR G R SRK ARSI ARILE B, SCBL T XBKRERSS . A AR, vEm i
T L/ INTT SR K SRR A 2 W 2%, A8 TR I R ki (28-200 MPa) | 3R (> 100 MPa)
I (9-26 MIm?) FKEEIBIRE. R, PR TSI ABUK > THE R, — Tl H 55 sk R
S AR 0 T RERITIE, 53— T3 TR B T RS i e AR P S ) 50 0 22 % 4 K A P s Sl g, ok
TP 5 R s P RS AR BB A IR 2 [RIF ), A T — SR (22 MPa). S #ITE(4.7 MT ),
WA AE 36 °C 1156 3% 35 10 A0 R FE XA . TR B LU (ROFITEARIKIZ LL(Ro)IFHLE 95% DA i = TRARICAZK
B
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ST RIAG TR, (GG MR A YK BRI 14  45 i o U RS 2 R e AT B Ny TR A
PR RE T E AR K BRI I 28 G A A 5 R i, A B SBT3 1T A SR BB 1) 24 )33 1A
NI, FATE SCEI GG & UK B 45 1) 25 (B 230, RIZ R HUMESCI R, $R A B MR = &5
W, A PRSI A T RE I, SIS I 4 SR N B B . P R AR S A 2 D e A L
TEMEHASF AR, S A 1 2 Mok B A B S SRR i B K SR Y, BT 2 RS e O (5
PSR AL RCRIEMRESE) ROMISE. HOR, SETIbASE, At R R AR G5 &
A, PR T M 2% TR EAAE B2 B S T | A= 1 4, S IUREI 9 45 a0t — 2P 4 i
). IR S IR ORI S S AR (L S G R S AR BB B AR kg, A S B bR
FEZ AT AUk B FH A5
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T A 4 [ it A A 5 S T 2 B ) S 2 . F AT DA HE gt/ A P 5 S5 o 0 1 S B A U e 1
BT, BRI 0 245 v TS A K ol ey 2 ) BRI, SEE LA 7 R OB R il 5. 07
AR T A R S SRS P v AT 1 225 M 8 R = e Dol
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KFHREYRSN . MR P 2R TR (AWH) T R XK A g it 7 — R e a8 o 5. i
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e PP i S RS AL, IRPRRI R B BRI Bl 2. AE— N KBIEHETS, WOlCrE e e FL B e 45
P 7K AT SE B 89% RIS . MO, 7R R A7) 2 3L e D0 S ) ] BEAR A I, 80 W) S A 2
HAESEPRAg = IMAg F, HSEBL T 1.09 g/g BISRKRCR . BRI R K BP9 B A R AR A, 72
TR BRSO RSO T T A T e F) B2 Rt
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BULR R G SR B AL AR FRAEBEROFE T, 15X 7K B J i 2l 850mi v A0 B i L g 7F 5 AR DL . AR S
BT AT R REK B — RS AR, FEs6 T AR, JATHGE 15K F EE N TR K B Y
AR, TR AR SR G AGUK R Z T A, I IR AN 7] 3 BRI R TS
IS B IS Z [ 046 . FATHE R T — i (8] - B AR R ME AR IR X R R, I BT T A T /KB
FRTTIES S | B EE A D AR50 I T A v, FAT A SR A IR AE S SRS T (R SRS AT N I T = IR Wt (RTP)
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AT DAER T IR B 2R G0 MR R SOK B8, il R AW AR Z M BE R A A 2 (. RTP. FE5 =31
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REY Janus KT RB0H &, RFE AR ZIHINEEILY A
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FAEVNCS

AW Janus R 1) =80 25 M HAE R I AR — B R AT RO, AR, KA RH S
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(2) U A A R PR R F S 2 USSR EEATRE MRS, ] Fe3+VR0E 1] Jeyifo Ak PR/ i
WM, FREEEA AR TG (EBERR ARG PSR 2N 0), 32T 1 SEbr i it T4 RE
(3) Mo WAL BT IR AERY B, fifk T PEDOT:PSS/P(AA-co-LS) R A S /KAY ALY, T T
PEREDLSR: 3D 3T BV HURS UK BRI ER K, SCBL TR iR (T 200 pm) . mKTEH (B3 10 )2) AT
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& LWy S B Ty €

%75 Sk
[1] Yuk H#, Lu B#, Zhao X, Chem. Soc. Rev., 2019, 48: 1642.
[2] Yuk H#, Lu B#, Zhao X, et al., Nat. Commun., 2020, 11: 1604.

D13-070
Polyglycerol-Functionalized p-Cyclodextrins as Crosslinkers in Thermoresponsive Nanogels for the
Enhanced Dermal Penetration of Hydrophobic Drugs
Huiyi Wang!?3 Neha Tiwari3,Maria Soledad Orellano3,Lucila Navarro*,Zahra Beiranvand®,Mohsen
Adeli’, Marcelo Calderén®%,Lei Zhang*!?
1. Shanghai University
2. Sino-Swiss Institute of Advanced Technology (SSIAT), Shanghai University, Shanghai, 201899, China
3. POLYMAT, Applied Chemistry Department, Faculty of Chemistry, University of the Basque Country,
UPV/EHU, Donostia-San Sebastian, Spain
4. Instituto de Desarrollo Tecnoldgico para la Industria Quimica (INTEC), Consejo Nacional de Investigaciones
Cientificas y Técnicas (CONICET), Universidad Nacional del Litoral (UNL), Santa Fe, Argentina
5. Department of Chemistry, Faculty of Science, Lorestan University, Khorramabad, Iran
6. IKERBASQUE, Basque Foundation for Science, Bilbao, Spain

Thermoresponsive nanogels (tNGs) are promising candidates for dermal drug delivery. However, poor
incorporation of hydrophobic drugs into hydrophilic tNGs limits the therapeutic efficiency. To address this
challenge, B-cyclodextrins (B-CD) are functionalized by hyperbranched polyglycerol serving as crosslinkers
(hPG-BCD) to fabricate BCD-tNGs. This novel construct exhibits augmented encapsulation of hydrophobic drugs,
shows the appropriate thermal response to dermal administration, and enhances the dermal penetration of
payloads. The structural influences on the encapsulation capacity of BCD-tNGs for hydrophobic drugs are
analyzed, while concurrently retaining their efficacy as skin penetration enhancers. Various synthetic parameters
are considered, encompassing the acrylation degree and molecular weight of hPG-BCD, as well as the monomer
composition of BCD-tNGs. The outcome reveals that BCD-tNGs substantially enhance the aqueous solubility of
Nile Red elevating to 120 pg/mL and augmenting its dermal penetration up to 3.33 pg/cm2. Notably, the
acrylation degree of hPG-BCD plays a significant role in dermal drug penetration, primarily attributed to the
impact on the rigidity and hydrophilicity of BCD-tNGs. Taken together, the introduction of the functionalized
B-CD as the crosslinker in tNGs presents a novel avenue to enhance the efficacy of hydrophobic drugs in

dermatological applications, thereby offering promising opportunities for boosted therapeutic outcomes.
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IR

ARWFTE R K PR K B A AR Eh A . HHES LR R AL 1 S R A A

D13-074
240 Pl [ 7 Bk B B R Ay BR S
k=

Pl BDR Bl S TR

B JE A A B B T R Bl W 2H S A R 2 B S A B R G 8 TP SR A 1 4 i 3 o
(decellularized extracellular matrix, dECM) =¥}, B0 5E &R B T I 4 21 al 2 B 2 9 7 I ) i 4
TEPER TR IR =S50, A LA BRI A T IR AR EAR SE AR W) R A SR AR AR S R R A0 i A A
AR RO, BT o H R TR S A B s i e S S i 2 — . ARSI A R E TR
THRRIET Rz . BT IARERT) 57 dECM AR, 15 & dECM /KBRS, HEmiEaFigiz .,
AW 3D AT, RS Seit il B, AdEm T dECM MR Rl Tk, ST I 451 Jr 24 ae
HAUEFL R F NG DA SN S 2 W R s, ARORAR SR 58 T R A Wy phRk ) 152 A TR XA s . R
FLZH DA 7] J8 #ih 22 2R 0 1 i % ) L b 22 5K D AECML 7K R 91, IESE T dECML 7K B8 Y AE ) D g 5 A8 5
TRITRCR I A BE < H AR TR, BIRIE TR 42U dECM 7K 5 A BT HiAth 2H SRRk 2H i
By, RS HLURIEAHVCRC R A i bE, DR RET 40 i & oAb A ZH 2L A . B3 X dECM AE 9B
FHH AU AT G MR B WTTR A, DASORH & ZE P il B AR AN AL, FRATTRE dECM 7K 88 B 1 137
BWHE) T 2R DR IRE DMAER . RRRESER R R G, TR SR, BB ]
PI2ERIS ATE, Rl @ e asatiss. MemAr . 8. MEg e, DA BB S50 ik T T RS
WEFE, BUS T — RPN RBEBR, AL dECM 7KEE AT BHE A= 9 B2 24 Uiy )32 N DL 3Rl R % b
1.
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PSR BER 4 R B A Yl TR RS I A
T
SN

IR A, 1R, ELELAT R B RN A AR R, R A S A AR S T ) 2 R
. AR RGUREA T ZW N TS, AT, BSKRBGEFEKINNE, BEMETREEZR. A TH#
R 7K BE AR R A . DhRERRUEYE, W20 SEBAE A ZE AR B IS B PR A o 2 AR B /K B I 5 AR P AH 2
FEFEREE FCRTEAR . RSB, Ak B, FRATRIFHR S T TSR . AR A SEU P4 A
SR SR . AR KR A IR, R A FHLHIBERS 5 25 22 TR ARR A, SEB ] 4
ZHAPRHERL . SRR IR A 4 TR S 45 . R, ek Sy B VAR T, AT
SEPLS DA B RO R B R R (240 + 30KkPa %] 2050 + 370 MPa) . AIEHIARE (IR 105% =+
2% F| 2630% = 120%)AS TR (e . Wt EIE) ; FEnl R e 4E i Fan & 0 m, R4
A S BHEF BA A A4 ) B R e B AR R T R SR T AR A ) F R SN AR | AR SN A AL
B, DAK pin AR WETiE R L A A 14 N AR TR A AT A% AN 0 JR ) ek A Jk
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TN T 2P AL SRR AL T BT AR IZ Sl IR B D S5 Uk BT T2 I R . AR Gk
Jie, JEHE “HER R MXene & A 7K B A VL0 J7 22 VEREAN S UL, 2] 4 SR AL R O BEAEL e e A e
SR, H1T MXene 90K KRG T S HERR AL, [R5 2R WD B IR IR 0 4l & T2, Il @iy
MXene & Er I J7 22 VERE SRR E PR 22, RG] 1 HAE SRR RO I B . SCAR T 5 i AR SR,
ARIPIRES T3 MXene BEATREEM, $EmHtARUENE, RN GIARZ B RER T 5 R &Y M2 TP A
AHEAER, 2Bt MXene SR AW ERAINE G /7. FrigHng MXene S AR B mB it Sk
SREE . RAFHY RV RS . BT MXene S A0 1) S 1 T 2R A% S L ARG 11 I A8 AR B A% R
PE, AT TR R R Nz 3l S ARAE AL, ) IR el VR e AR e s /L .

W

D13-077
FIT TR B AP MR ATE R
Wless. FIBERL. XUA. XUANG. REEN. DL, . AT
Rk

BEF HL I R WAL ISR BAL, SRRV BRI R SR H 80, RV 2 A PR Rl o € 5%
PR TR R RGO HLRE ), HEMEEZIRAGELES %, FEBERKPRG, ExXE, 23]
B SR B0 FL A o W R A AR AR N B SRR B R K, AR T B TS ) A
P PAE PSR R B E . AT NS 2 8 i B — MR LR ATE 431, AMPL, Ifil4g T — &7
TR, X e KB IE 2x P R 2 /K R A AR A A AR TR SR B (AR Ak, A Ja ST KB I A e Y B € 5 Lk
HZAIAH A, AT ASBI AL P& s A TIRAS,  HFARME MR D C 0 0 A A T B A . it
Gh, B ESEET, FRAPE T AT REEMERE(20°C, 90% RH T4 2.91 g/g), AmEFaENE (i AM H
JERTARL DR JZ R 100 KPa) AR R 26T (JRJE R 0.3 mm I B AL 23.8°C) i FI AL A BRAT L
FATHIBE TG RAC R e v 15 T A IR SRR S TR DL AR, R VSRR I ARSIt T o
BT, A3 TE T KRR AR . FH 4T

D13-078
ET AR REMRE TR ] % PEDOT:PSS FRiFH A4 Y% Bk Bk
B el
SN R

BA RS AU R 5 M ) 2 1 M KB S A 0 v T (R R AR e AR . SR, A= 1
BHE K ST AR REVESR I TR ER . ASCFR T —F LT 4% (BC). RO (PVA) .
RNIGIR (PAA) FISFHLIRE &Y PEDOT:PSS MR A/KEUK, HTHER (TA) WA KSR HA KT
ARG . KB B AR (610%, 180.2 kI/m?) FIHLGA (11.12 S/em), W] DURNBR AR 2% Ff i
b, KGR RS 190 kPa, M0Ah, 548 TiRA I IRYE, BC-PVA-PAA-TA-PEDOT:PSS FHL /K&K A
B EAEYMZATE. BC-PVA-PAA-TA-PEDOT:PSS 7K % i A% Bas ol DAUS IR I A B s i & s S, H
fEME LR, IR AR SN I A BT R S I P B R e R e iRl A2.
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AT IS AR B 20 B0 B A P OB R AL P T Wk B B
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1. g TR
2. EH AU TR AT L
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ARBT RN, RS MAT R ZE, RATECEBIERME A BB, H kR E5 B ReE IrioR S g
KR TAIME, (B TARAE B B R 22 LBk Z A ROA 3%, B S et gm 4. AREeEal
MRS AER AT ARRY I3k, S RN 1Y B AR A0 9T 5 S AR & A A S ABAL DAGE B A
IR B E T B A AL B, (BT ARSRIAME . A0 5 R R KRB L. ik, AT
T T — R B2k, Bk byl (SIM) AR LA R (CACM) OB 4136k, 5
BB ITES SR AT B . FATE SRR R I CACM, SR e i ad FLIB o A i a5 B 2
SIM 1) CACM filttfie, I il i KB ST i SIM@CACM UMK AL A . %A AR R R4
APVESTE,  HLGURSPRPEAN S AR G ERE ITRC Ry A=A e RE, AldE TR R, OISR BN, %
AT e T A B SRR AN BB Ak, PR B SE il S T AR S 6 T R BRI Y RAHIB SR AR . X
—H MRS AT A AR, BUS T R AT S A B SO R R AT R A 5

D13-080
RATREENERSHRREIE. Bik. BRI EIMNEEYKER
X e
IR R KA

B UL 265 5 FEL 7K U5 2 1Y S P 2 A2 A TRt PR AR N A da e R A Y A 00 77 v 1 1 K 7 i 52 5%
T AR, AR R R A R R AR ANLOR I B A F K BB LASE I 45 b G RS2 — k. A S
TR T PVA-P-TA-MWCNTs  (PPTME) HXUMZCAHLKELR, % M4 A SRR E T
LFRIPLARIE. MBS PEA ARG, RERSUEAT IR TR AR, Bz s BiE  (DFT) MAiksk 1
PPTME AHUKEI N Z AN EAE A, MU S0 . S5 RUHRT PTA/PVA  BBESREES I A A LK B
HAT RIFRIPUIERE (374%) FIULRAGOERAERE. [N, mTHmT H0/EG (L8 —JuiEHl, %A
PUKEERRA KIGRIK (15 K) MPUAEIERE (-61.9 °C), RARIEm TR TN M. 1ok, 4%
JE R T A B AR SE AR T R (0-266.2 kPa) PN B R Y RBUE (1.88 kPa!) . BTk sb {5
PERE, et T MR A YUK BRI, s T HAE NSz sh AT A A n] 2 e 5O T

D13-081
ET DM BER KT BN TR RER
BRakx2 EEA S, B 2 g 12
1 LR TR D
2. WL R A2 TR S A W) TREE B
3. WL R TR B

TRES I T AR B i ML B SRR 2 —, A ES . MUK RO 7 Tk AR RS A
SFYUAFEERFK. HAl, JeZ&EE RN L%, KL ZREaEEs. HRUAK B ENL
MERR, GEOREA R R, SRS, BRI g, MDA T =4 i A 2. Rl
e, — HIE S R JCIA S, MEAMER RS M A s SR B, FRAIAHA B REm A
AR BB AE R o AR, i sh &SI I 4538t BEASAE AT Bl A A M A b e, AP
RS AR LT A KPR K AR i . HARHE RO HE 5 pum 2, SEEESASE, AKBERTEA R b4 4 it
IR S AR T R AR A, AT T S BUERSERIS T AR A Bh AR, T IR ARG T 2 i R i
THE 700%. B ATV B kA, ARG G SRR A il i S T R B 7
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RARAE Yy TR R AR B ) ol & B HAE i D & B
FoE. PhETT . SRR, MU, S . RRE. KB EAUL
ke

RIRAW AP RLRA RAFR AR AE . WG IE S BRI R O0 R, RF L A 7K B O 4 s
ATUATE FSCAT3 IERI ] PRS2 (R ) g B Bae . KT, R /K BB ARG I S AN RROR IR0, el A S Bk
MR B BT, UMRTFAE—E SRR . ABETORERS R Rk S (HGO) AR, Bt /K Bt e (CGC) 4
A, A EAR PR, G T BA Janus AXFRREHT KB HGO-C. JERGBR 1 7K ¥t i 41 3 ik
I EGEAE I, PRI RV IS5, ORGP K BRI 5 B T e vy, REZE [EDRG O, Rl ki, fe it
ey, AR AR . . PUR IR AR LAY IR T HGO-C /K BERAL 1 A= P A
AE. PURAIIEIYERE. I AR SR A 0 O i & SRR ok, AR IL T HGO-C Ay PR 1k M A1
SEOTHEARES . L, XMORUET RIRREY), FAARIFOR PR KB 0 1 BORHE AR A R SR 3
SR B b A AROK P 7

D13-083
TSGR RIS BB V] AR TG IR LT 4 6
Wk, B, B RS XL B R
LR

ARG TR RSO RGBT, BEEM TG REY TR, MHAYRGEHEN. AAEK,
HEAERRAE, T AR P dafe . ShASTSE I argRett. SR80, GBI AP — A 2P R 45
SETE. JrEEVEREAN DI RE AT SR AR Z [P . O 1R B, AR LA s g i A g
FARRIEAR LA SRS, R R AR BEIR A e TR B, DASEBRES M & 18- T PR RE L - S RE 2
YRR . APEEcT v, B RORES) ZIR A KB I LT 4, KFG TR Do B P A B IR B5 /K A 2T 4 2=
. BT ALAT AT 2 E W], A RE ] DAL S AR BT IR B G, DRSS A DI RE AT i
THETT AR A LS. @G IR, %P6 A TR MR v AT RE . ADFTEEE IR
A e, DASRIA (R E A MIOCE AR I, s i 2eaE B i 2k R S BTG £ 4R 5
MATS YIRS, AOITEAL T 85 PR RE- D RE AL B IS (AR B L 4EF- 5, S IR % 35 (A A4
BHA R SE bR Rt TR TR

D13-084
JRAKBER KM BRI A TR T A 44k
FE2 NG LR U2
L N REERE, MBI N R EERE
2. MM AR R A 5 TR

GEET AP 4EAL(SCR) & —Fh 2 R R R B, IR IESEIRR . TIREEGIE. MRAMAESE R 4.
SCF m5EHRIG RS . FARES A S AT EIRIES FARKIGSE I AL, TSy, BUA 251 ™ s Al
VERVRIIR BB GE R A FFAE A2 SCF IR ERPk i, I, aYIFERRE L e, HARWHT SCF 251
M N MEFMTABIS I 22 1 5 T — PRIRR 2y ) 1k /K B A 3R DAZE SR (Chitosan, CS) N EE{AHAKL,
A ARG (Cyclodextrins, CD)F 4-32 B R IZ (4-carboxylbenzaldehyde, PBA) il 5 H# 3 26 S 200K,
WId BRI G RBEUREAY R IR RRAP), IS5 R OIGEEIRIL B SRR . B RRAEH
MIPUIERE, BIREEATRAR BE N, AIESER A Y 4t ASEE R, RAP REAS I BF 1A LT
HEAN MO M-S TEAS A SR IS U s RNA U oA % B, PISK/AKT {5 5 il B R 22 5 RIS B R v Sl 2
%, R RAP IREHIE PI3K/AKT {5 5l it AAEAE T Spe e & B RAP 4l 1 PIBK/AKT/mTOR i
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R . DUS4egniE kAl 2% (COL 1M, a-SMA. COLI#IFN) ik, ek T AWt X E N
(LC3A. LC3B il WIPI2) [#j32ik, F2H] RAP i 3184 PI3BK/AKT/mTOR/WIPIL2 3@ B2 F [k, AT
T AEAL R HERE; Western Blot SEEG FRRIGHIE T RAP X} PI3K/AKT/mTOR/WIPI2 38 B i /E Al R a4
B BB SR B, 23697 TG 2 J8, BB SR 40 M i i g2 | &5 i 7 1M /K i s [A] i) LC3A . LC3B
FIRHGE; JAYT)E 8 8, COLII 5 COL I My, fEAHSUZEEIE 742 B X2 4R rg il /e A .
DA EZESRRI, S 25 (5 7K B AR 2 P CAMVE R — A S IR I BL T diA iR &, Jld SRR 4 25 5 25
SRR AL, RERTAY PI3K/AKT/mTOR/WIPI2 {55 i@ Bt 2 ok F W, AT e A5 A i) T 455 2
g, IXARFAEARIMEETT AR AE AL 2 18 R oA 4 b B 2T P i 5 5%

D13-085
FRUE T SR K BRI AL M LT3R 2
B X
BT RO

TN LT A N A S M 00 1 A ) T Ul e P OB A, A B RS B
AEYARSHE TR R EREN, SEEA SR TS AW A SR E 2 R i P RGE S B AU A
73, ARG G . SRR SN AE M AR AR PSS BRI e A (AN AE)
X E T A HATE N, P, AR e A -1 1) B S S B -PLSE A 2 o Y
YRR KBS A ST . SRR 228 T T B R R B, WA oA e AL BT ) S e A
Z—, PEDOT:PSS /KB IN BALF A . SHREMAAMNS, |2V TEYBIERZ, WEh
SAHSEERC R B, n] T A R A B LA RIS . U XGPSR, PEDOT:PSS /KA
MR, FERIN e, HREW S AR IR, SECRMIIRERA . WAL (INRAE A 5L
JEIRE L), RORHIBR ] 7 IS8 B b A ] S

Ao ERPRA,  FATE AR B - S A R 9K s, SCEL T SR A YK
% (PEDOT:PSS/PVA) fEAFMERIFEIRM L (45 &)/, . mn T8 RnEEM G, HAm
RGPk 1800 J m2, SR Y BU(E iR E 330 J m-2, WAL S B o7 KRt O A K S I U 2 A
K AL 2O ER/ Bk AR v R E 1, R 1,000,000 YOWL ] HLAFE A b, U8R R 3T
1o LA A AITE AR ST . b — AR R (SO 2%) BRI 1 %K e FELR FE RIS 3L,
HATAEAR T Rl m il (>2 V) BGERFHRIET (0.7 V) WTASEBU LA AR (O3 ffi S 19~140 bpm
WAL IEFHI~350 bpm), AXGIURATATHL . KA. S5 LY 2 b R,

[1] Someya T, et al., The rise of plastic bioelectronics. Nature 2016, 540, 379.

[2] Yuk H, et al., Hydrogel bioelectronics. Chem. Soc. Rev. 2019, 48, 1642.

[3] Inoue et al., Strong adhesion of wet conducting polymers on diverse substrates. Sci. Adv. 2020; 6,
eaay5394.
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FREEEE L 3D FT BB 4K T R a8 F BT 52
TERRYE 120 i 2. XITEE 2, £l
L. & PRHEIERRL S G etk T AR B 52 B
2. P ERRA B = N ) BT S B

e { RS RIfefed fe v, Rk Eghy(nssta, e WRaRfE . RSN RRK T RS
FAERTE, YOI A MR SRR I 8 . Bl WO R R C SRz T, B
S ROAR BEAE W U A S A A 8 DA S LA AP BRBERI AR (UK R EREE) A ml gt e Al P 5 v 5 477
WRAESR . I, ASCBOTIF il TR RO E AR BE IO A . B, @5l AK-—H 5
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WAL (DMSO) —JeiaEH, ok TKEEIRAEYEEE 3D 4T Bl AR v i 26K 0, 4R T /KB A A 45
ITEVRERE. LUK, XU 25 (DN) ISR REG, 42t 4 o -5 TR PR 4y T (S R S BB ) 25 RE RIS A AL 97K
BT A PE AL ERE R E M. BT, AN DLP ORI & T HA R M FRHE(RLAE R R
AIVBEJE) 4 07 A KB I W o ol 1 1 LA IR BT RTINS 200 45 #0114 7k e B 8 T DA AN [/] A S5 T
(FEZR. 7K. PBS MK SCHIN T . B3 . S304. J& DA K5 MRS R 100 A iy 5 R Y T 0ORG B, SXUHT A
T KB A I B T IR T K RO, RERS A RO SR ALK SR P R AR E . A RGO
IE— RS, GBI R ARG PR RER B2 . DLAE A B A% n] ARG Sz A ) FEAR MR R 4 14
i, ST Ui RS R TS K BT, RERS A RORIMBUK T A=y, IFSEBlE R
ST KB B AR g A RAF A 7K T 3 B PR R B, AR BE RS M AR SR g AUk LA
JRE B ETR

D13-087
Hybrid cross-linking for the synthesis of highly tough fluorescent alginate fibers
Dongnan Zhang,Hong Zhang*
Dalian Polytechnic University

The limited mechanical performance and functional constraints of alginate fibers significantly impede
their development in the context of professional research. To address the aforementioned issues, this study
initially utilized polyethyleneimine (PEI) and citric acid to synthesize carbon quantum dots (CD) with surface
amino functionalization. Subsequently, in a sodium alginate (SA) solution, CD and vinyl silicon-based
nanoparticles ~ (VSNP) were co-introduced. Utilizing the abundant hydroxyl and carboxyl groups in
polysaccharides, stable interactions were achieved with CD and VSNP. Incorporating a dynamic
hydrogen-bonded crosslinking network among CD, VSNP and SA, the establishment of a calcium alginate (CA)
ionically crosslinked network is facilitated via calcium-sodium ion exchange. Additionally, the interwoven and
interlocked structure between the afore x0002 mentioned dual networks was established. Employing a wet
spinning process, the synergistic multiple dynamic energy dissipation mechanisms significantly enhance the
mechanical performance. Fluorescent alginate fibers (CA/VSNP/CD) were prepared. The tensile strength was
3.81 cN/dtex, and the elongation at break was 13.16%. Compared to pure CA fibers, there were respective
increases of 95.38% and 82.02%. Simultaneously, the fibers exhibit excitation-dependent emission
characteristics. This work lays the foundation for potential applications of fluorescent alginate fibers in

environmental monitoring, chemical sensors, dynamic anti-counterfeiting, and biomedical fields.
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RRFTHEFEARER. IREEDER KB
WP XURERE. ERR*
MY BT TS BT

T2 KB R RN SR, ) i AN T e Akt S0 H KB — Em
I AU AR BRI 1 RE 2 < iR ARl e U A, B AR AR AR R T 58— s R SR AT R T T A R DU 2
ZERREEIE, HRBAG B, T AR, 2 BERHENE BUMBA S AR R R, X4
WK A e SECURMERESUT . 8 T AP S, FRAT R b, 1B KR KA AR 25 £ SR,
SR T — b ELA DU BRI 0 45 (14 S 0 0 2R S/ 72 RBE (PVA/CS) KBRS, Bk, EEA
PVA Fil CS Z [ EUBA AR I —F IR G2, SR mIEA 51338 PVA/CS /KEER; KRG EATahATAL
M, SR TS CS MR B M4 R TR KR PR A ORI BUK R, R )T
Z IR HIAH EAE R AE M 28 BOR AL S BEATIR SO BIORHE— 2P AL M 45 o B RN SR AR I I
JEHEA TS 2 5 8] HAR T ) PYA/CS JKBERE . e, 1@id /9y PVA/CS AUELBIALR K IREE, nliH i

45



HE R £ 2024 BESE T I AAORR S D13-7K BE AR
TR B B AT M e . AP fE 550% A8 B R BE 298 19 MPa, FifdisfidAkig: 11 MPa; [E4f
BifE 5 20 MPa, /NEAENAE (39%) TGN 11 MPa,  [R] 2K 8 F A 0 55 1) i 465 742 1 B

T fn 0.3MPa W Jy3r2E 1h, ARG T 1.3%, 75 30% FE4MN 28T HEFT 100 MEFESE, s —MEH
MIPUEIRE (4.7 MPa) @5 —MEAPTUEIRE (6.7 MPa) 1) 70%, XRIIKEURMEL5MTEE, EM
RAZATERIE DT B RGP S7E. BUAN, KB R e BB R 0 S 1) BE e PERB RS 5 T LAtk
{FangE 1~30 N, 1 Hz /KA AR BEE TO0 R, PVA/CS ZKEEIC I EER R B AR ERAE 0.05, B2l
JEAE R IR TR RE . R, RKEEIAE 1x10° IR G EA vt LA KRR e v vE e, ELIA o s
PAANGEAA0T . TR, R A PR 2 1 A 2200 1V T/ M Ay B il E A O Sk R M R O 5 R 7K T
TR G SUR B AN TERE T 3T N i 5t

D13-089
— R RIS IR 5K SR M CCL2/CCR2 HHELAE R R BT ILHRR: EERY &
i Bz s
LR SN

Abdominal adhesion, a serious complication of abdominal surgery, often resists mitigation by current drug
administration and physical barriers. To address this issue, we developed an injectable, antifouling hydrogel
through the free-radical polymerization of methacrylate chondroitin sulfate (CS-GMA) and 2-
methacryloyloxyethyl phosphorylcholine (MPC) monomers, dubbed the CGM hydrogel. We systematically
analyzed its physicochemical properties, including rheological strength, biocompatibility, and antifouling
capabilities. A rat abdominal cecum adhesion model was constructed to assess the effectiveness of CGM hydrogel
in preventing postoperative adhesion and recurrent adhesion. In addition, multi-omics analyses identified the
relationship between adhesion development and CCL2/CCR2 interaction. Notably, CGM hydrogel can thwart the
recruitment and aggregation of fibroblasts and macrophages by inhibiting the CCL2/CCR?2 interaction. Moreover,
CGM hydrogel significantly dampens the activity of fibrosis-linked cytokines (TGF-BR1) and recalibrates
extracellular matrix deposition-related cytokines (t-PA and PAI-1, Col I and MMP-9). Cumulatively, the dual
action of CGM hydrogel-as a physical barrier and cytokine regulator-highlights its promising potential in clinical
application for abdominal adhesion prevention.

D13-090
TIGKBER AR A T — R X B R A a
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LR MR R 5 TR A B

e R A A (A8 R R 2R O ™ i PR R Az G . AR, AR G R O L A A i A
REZ R B, A SRR S R AR SRS R AL B 2 TR A A K R i I % 1 i
PRA SRR, W T BA S EEBA G — R UM AR . B ORI [0 K
SrFIRAEAEF AT ARERRRE &, a8 kB r R S A I S o2 e . IR, S RIS IACHISS 7oK
G2 B EE, AT (K B LA I A PR I . BT o BRSO — (AL 5548, %A e B A-20°C 4%
T, &t 6000 W FHHIEIA G, HATIE A BIEREE 100%H1 97.5%, FE 5000 1R 25 HiFI R IEER J5 1)
HLZA PR B R R E] 99.2%A1 97.5%. HEEHEAYZE, ZEEAE-20CHIS M. Ml AP AR S FUaEE R L
VE. XU TAEAT A — R AB R B ASP AL THIRR, 5 T REER 0 B
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LR MR R 5 TR A B

TN AL IS 0 N LAl v mT DARSEO N R A LR DA R ) B e ML A HE AR TR EE b AR . R,
TR U5 A2 et ME DATCE A S0 I 28R B it i B8 A5 v DRl R U RN S, AT BRI T BL#8 A6 SRRl B
AT R, FRATSRE T — R TGRS IR A DL 14 B8 LR v B T R I PLAs A3
VERS AT TR, A BD R B MR R HLIER], AP TR EE  (1.54 MI m?) A
PO [E (1000 YANZ ST 4.91%), FEAREERE-100 3] 60 °C IR Z0E. A LG AL RS 58
T EE 0 R A PR 2R, o sy e, HLE(0.27 Smeh), AR R (GE iy 3.88) i H: 7 R Al
FE(35.8 MPat), TENUIET-HH 75 FOHa it b1 B A DB AL B 51, DA s 3 048 1) Sl AT 44 it
Ty MU IR RGN, I B IZRE M PLae 2= TR AR, DASEERSERE AL g fil ot 2R 4¢
%R GAEIEGTFE S B T X AR TR ) 100% 351 . Fe A HLEEI A BIL AR il 5 /e T LR X 18] Py Je BRI S
FIERRME, SOWAILER ANAE RS B A H7 2 A F A .
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R A A AU B RO B Z ARG & 2 2 R G 2% (HPNs) (A APl BEVEFCM R
nIRE. A1, PUA Y HPN AP UM REZE . A G REA 2. Bl LA K — BOR il Joik s LA 55
SR A ARG B TR (p-ILs) BB ROR i 1 2 RUSE SR UL R HPN 48 1 SREm, ] LA
R AFRX SE R PRI, SR E WIS B AR B R RO 2I 1, Wiyt B (DLP) AYR] R & B
TR R A A ZWMA 2. 2 RUZM 57 ST 1 HPNs (U5 Jr A PR RE M 2 FERY T RE. 1%
RSO TR IL TS, AR RIS AR RE . PO i T SO 2 A Y 5 S BT,
LA A B n HPN B ZEFAAN PR RERY SR8, X SEXE AR HPN H iy R SEHL. XSRS REAS B 4% Al 2
HPN, WNHURs7 P G RPRL . Wi A RIS ) Ve B -k, HFSCHUB LA, Bl I RS BE T 3
SR, AT TR CRAY Y AR R ES . 3D SRR LTS AL A R Ak B R

D13-093
RO T FHEGOR LT HEXT A AT N B TR B HA LR BT 52
. Rk, A R
EtisasiibNEs

FEATFE (B0 DNA A RUETE . 2 A 5P Y a- S8 ERIB- 1T ) VT2 T2 AERTFR 2SR %,
HZ57W2 REMAEYER. fIin, DNA B4 FERGELS MTE R N R IS i s AR . Best,
BB SEETLES AT B ] BB BRI AIZL R DI RE, 1S S LB i) o KU, He i o
T PRGGIERRAE . 70 B YR BRI AT AR B AR . 32 313 28 8 BE SR 20 1 TR 4 H SHAH Y A
AR R K, M AT O A s AL AR A . BOR RS AN AR S I ) P A A R AR
FEIT ). BRI, KR T MIEAER R I RERT S5 LA R LA MR R 1 i T4k
PR ANIAT M TR EALH] . R0 T PR S A Z R AR A R — 2 . 2. FEla 1
FEMRH &, RO TP RAS R A TAAR AR — IR ROl TP IR A
i SR SRS 7 TIME, MITCARRGIA T 248 H.

BT, FAHRICIZA T g TR T AR ERATEY (PyC) WP IEAURE4E, R
HEHERR T or TRER 0, (RS TP R AR, X EPPRET I T Z 2 (s/)-(-)-1,1,2- 20K L
Be-1,2-"% (s/-TD) FHEFHSHNET, H HHLEH TN SRR AR s/o-TD R85 AR, {H
FHERM R, AE PyCor AR 4R PR ICI R 15 Girdin [REH (—MZ 54751 F-actin
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RO BMESEST AR AR A . X PSR A 57 A S AR L T AGEARS Akt BRI HLE— 23
5 AWER XA Ak/mTOR G, HABEE T AR e EAr B, A2 2 s an s A ey . ot adad
FIWEAH S H ) LC3-IT _EIRA p62 (AR 7R, X R B /MR s ke o 1 AR B Wi S iR . (Rohsk
W UERH, AE PyCor QAR £ 4RSI A AN AR F W6 mT LAV HOC2 WL LA M B A BR B r B. fiem, MR T
NG LB MRS, S5 YRS A T TPk PyCor 9K £ 2 LD T R RO WL SR IMASEZRY v R TR BN ) BB A%
fE.

D13-094
ETERBGHRFB B . B RS R T s ea s i
R, TR
R

TR A BRI K B i T e 32 8 TR iz 3. AR, K BEAE AK BR 5 P
ik, JTRIKTE BT i Pk R e A TR . FEA T AR, — b R R 45 e ST IR A P 1 X 2%
KL (PVA/PSBMA-H:SO4) K T BA GIRSFLIE R B G54, P B AR FLH AR B PEBE . BilR (H2SO4)
AERWIE B 7 (PSBMA) H W [F) 39 i 5T 8 IR Jr s RO, 175 5 0 23 Wt el RO 248 S5 FR ) RS . BT
IREEIR B R 4.61 MI/3 BIPE (16185 B 23.5%) FISE A IKIE CREREIKRIRT 0%), HJGie
TEAR B K PRI IR — A S TERE L A Bk (PREEGE 95%) . BT, FATE—2ITk
TIRBEK T WAL B T AR sh iz sh . 82 BRI A s 1 /N T3 B T,
KB B SE R S8 P ABOK B A% i A ROR S . ABFTEhefit 1 — R S8 7 ok o s B M A 7
HRAIREERE, FHaE—24 R TR BEROK T T i s i R

D13-095
PR S DUARIR T 2 3K e A A% SRR AR A1 FEL AR
B, XEE. T7. B, REImEE. SEREEH. PSSR+
A R RS ) B B

SRR R LA S ) AR AR 2, AT R P AR e SR M A R P T R SR L T
RUE G, (RN A2 A5 A NS P BR . BRI, AR SO i 45 o 5 FR KO Y BR 58 3 B 1
THRWISY, T HAE RN AR A . BB AR AN BN . AR R 4E %
B (CMC) FUERZHlE (PVA) HEHREEE, AR (LiBr) FIA/KEFEMAE] (CoCl2.6H20) HFHLA
T, MSNAETIINE . PUARTRIB AT HI R PVA/CMC/CoCI2/LiBr (PCCL) ZUIRESHIKEEK . SLImaiif
FH, FiR K PCCL-0.6 &1 H 5%ikF] 53.2 mS/em, ¥R 1.57 MI m>, REREEILE-33.1°C, TIFK
EECE 14 RIG ERAARERN 61.3%. /KGR T [ EE 98 DU IR 5 HL 5535 86.8%. PCCL Hif% Bt R
0]k 1.87, Wi EfEIR 0.4's, WA RISI MG S, KRR AL A PCCL 7K ¥ i J5k i Aol S0t 20 2 1l —
AL AR, 7E 0.2 mA em HUUR R AR A L L 2R 3K 5] 136.2 mF/em?, 5000 YK 7o FL G #A i HL
ZARHF 83.2%. X TAEFWIZACERAE NALA T . NS Sl 5 D00 S B8 25 45 b T 22 17 i P L
A RIS

D13-096
TG 1o P AR 2 3 A% PR ER R 5 60 2 Th BB 4R AL /K B E RL8SAF B 7T 2 55 4%
B4 A

BT RO

Jeigt A 2 A A BT SR A 45 A SE I 1 1 3 1 R 22 ] 8% 2 1) R B RO B I 52 ., SR LA G L%
PFAAEA, SEELREE T AN, RHERSZcins, R ios 2ot T ra s S22 EN
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HE R £ 2024 BESE T I AAORR S D13-7K BE AR
R, AR, HETRZHEE R A 2 AR (aoema)m) diles, KIMEALREY, dT i
PERER IS BUN AW . SR . WA TURIRTE SRS, & S e I RE. R T X 2 i)
B, BOR BRI R AR S T RIR TR AR, J2E . R EEE D, RIS W
FNARY PP T oA I BRSCHRE. R, AT H SR T /KRB A BT A 421 ) 2438 Bl i 4 /K e G F 2%
f, HEAGEERMT. SFHRRE, R0 SCB AR A AR TR B B Gt (e 2 R A ) 20 F AR B
SR, AT A 28 ] B AT B VR T S it — PP L Wl S TR

RT SEBUKE G R RREEA, FRATEE 2 DR Z A RS . KB AR S
SRR KK SR . SHAKBKRGZME AR, Hd, SRR P ENRREZ R
(PHEMA) 7KEEIGEFE 2R PFA 22T BE,  SCBGAE PHEMA JKBEAC i i 4 SO HEHE - Ot
<0.5 dB/em, 473 nm); SHLJZRHIFE PVA JKEEHE 4825 PEDOT:PSS 41/ SE B A3 1) Fi A B E SR AT (80
-100 kQ, 1kHz); FMEREBKEIKEGERA BB M AN, Bk T AT E S0 R0 S s
b B FaRTEREILS, 1Kt F S s 1 B S B 1 00 95 114 H 2B B 5 I A s 4% 111,
HHAEKMEA (21H) /NGB ARG e M pr s b R Re i teRe. Bk, AT
TFR W B KB G L e A R RO Gt . AR BE SRR AL S 2l e, A BB RL 4t
HAR R AR R AR B SE IR IN TR B 11 (>6 S DIl 2 A W # B iR L&

D13-097
3D ITEAECE A TR ERBB R PR

. T

TIPS

BOE AR TR R 1 22 D, Wl SEBRESH 05 s, R g I A 5 Sl R DU AR 45 5 1
N T PR S, FATHE T RA S0 RS RE PRI HCR SRR, H e B BR R A O I R
A = A B, BESHa 0 Ao . A T A AR AT vl 42 1) U 5

ARG A A SFOBU 245 K BRI T3 B = R T 3, il e )2 BBIE. Dbl
ABCE S, O RAIAE A, RSN A R e T AR A DI RE . i — AR
ARTFBO O AR5 SR E5H . PIALEREAIDUMME REREATRAE . T RO . 1A N Bl S 5 22 0 AR A
SR A R AIS T AN IR AL SRR RE ST, TR A Bh W ST 25 5 A B SORRIEAME SRR T

SERRW, % 3D ATENN 2. BRI . DIREALOT B SR EA Z LR WON S . Ry oAtk
BE. LM TAMSERIERE . (LR EAIRTE, WSS aT R RN, i AR BCE ST AR I3
BRGSO A

D13-098
ETIREE PTPC M 25 ma N 7K SR AT R A& G F AR
ARFEZE . et Il
L SUNEERERAA
2. SUMNEERERA YR BB

FEG: I 5B it e 2 5 2 AT A A pke 05 SR SE A R A 2R . BRI e AR A3 4 A 4 v &
SRR ST, KB ST AR AN L o, i B SR BT R AN AR . AW TS KB S e
AR PEAORBIRL, 5 AR SN Rt — A R R A B i A ] REE:

Tk AERIEETE T, AR TO6HUKEEK PEGNB (A5 EALIR 2 —8) A A A A i,
F GELMA (W NMIACEARE) R A A A W, Srsm i Bm, 2B sUR 1) PTPC [ %%, I
FEIL T ) I 28 7K B M FH I AR PR AR, b o /SIS 0 ) R e 8T AUASE, AT X 48 Rt 1277 1)
POASERE N e 1] 72 50T 240 M B MBS D7 ) oA . FRATIEA 1 1AF SD K B ot il B it i A 2
SRV B S R4 B ST RE T
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4R PTPCOKEEIRZ: & T WA EHIIL S, GELMA $R4t 7 4 A (K IAT R R A2 0, 117 PEGNB
$efit 75 GELMA ZASGMIH) h (o -5k, M @R it rRUE MBS, WM R
W, oKBEIAE SSRGS RIS B AR B WU, B et T2 R A5 Ut 8 AL PR, HF BRA R
GFRY A AR, PR A SERRA R, XA PO B E T e BB SR PR B R I T R A A

45 AWPFTLL PTPC KBRS IRES CRETEANRIINL, TR TR dE e MU i R, i
ME, XFESE T U0 RAUM: BRI A YA 25 MR G PTPC /KIS A B PR SRE T — il A S A i ol
TR, AEE A TR AL PR U A VAR A WY i

D13-099
% T RE— AL 3 HEL 7K R B ) SRR SR I L SR [ B8 % IR, R F 5T
HES. FRE. ERE. Drtthe*
LA

FHUK B EA YA 722 R A S, IR e n] S 1, (5 AR s SR U B K
USR-SV s < e R S e I i = DB S A e W BN T VA U e a7 e o7/ B2 TN N R
S5 S MRV RE I ] 5 S (1) R A0 5 0 1T SRR B O 25 IR AR PR, AR OR L B 22 SIS /K R R AT 5 AT ) 2 ]
SR, AR AR BEHE SRR R P AR e RAK LT 22, 2585k T 5ARREI AT
WA AR SR, BE S A R G Y, R N RHEN ] (~min) W ESARE] TR SE
MG . HEA TR TR (PAPS-Fe-Zn). W4T REN: PAPS-Fe-Zn /KA A th 4 HIy
WITJ2AVERE (PESRE: 0.67MPa, WiZfiifcA. 1803%, Wigds): 7.14 MIm-3), [FAIIARAT RIFHYHLSE
PERE (33 1.59 S/m). UL, KB EA UL R I N AL R RE,  REMER 2 A R AL E B alt Ay
RN IZ BT R R R EE (GF: 9.40) . PR, (141 ms) . SERYKEIVER (0~1465%) A1
fESRELER (200 K 200%HfHEER) HIULA. (AR, ZICRERS I AERERL T PAPS-Fe-Zn 7Kt LATEH)
TAERSETER (-76.3~50 oC)s Z5& NERIFAEZ Ml W AT AR, ZoKBEREIA () B A TERE.
P, AERMPBOT SR A e ST . A A TR KB A BN A I 2T
MR . R I A ARz B AG DIR (R B 00 4k, et e B A A 1 A A TRk iy 0t — 22 R S 1

D13-0100
RTF BRI AR E S E RO R AR
Bibh . A+

ek

UEAF RN HL AP RHE R BB A ] 2P AR T B B O DR TSR R e AR AL A
FREHE DN 45T, D RESR S A AR I 55K H sk, ARSOT & 17— Mo B Ao iR bh R, A
AR G BRI B VoA R B ) IR FEL AL SR e, Bl g 5 ZnS:Cu 9K HECES AR, SEHL T
RE M ATAACIIRE . X SRR 5 TAPRIA R I Sy,  SEHA ORI R LY AR A B, i i
JefE SR B EAY AR EFE /R, XA TR RN B A e s s U, i AR S
SRPER G SR, IR T REUEAD L. FPRRY, 0 SERIENINEDy 5%, XA
AR AR RBE BB R (GF=13.65), /R 1L A A ZERE I RE . XA pls i A4kl B
NG IR A BRI TR A, A SR Sk ml 2 S 14Tk

D13-0101
FLA 25 B 2 LB €8 R Y42 E) A B B PR ) 390 B L BT 5
Xk, ZEE* BIbTh . XE
Skl
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AR R PR B Z W TAF SR s SRR Y B2 I SE k. AT, AL e DO EIUR LA
YK FAT SREE 3 SR IO B LB B — S 15X Sk 7 JB BT DA I PR 6 >R v v B
BMEAR Z] . 5 il PR R SR i, R RA AT A @ B R . 2RI BRI O, pHL #4) AR
WA A R T AT (AIE) FRPERY PR CM2E R AR Y i S5 | AR LIRI KB, M TR
A ZRFE N BB R (LE-Be) IAPUKEK. %KEIR A EE (365 nm), AlEEss
6 (365 nm-Vis) . pH 228 (pH=0-4) FFFALE (T=40 C - 70 C) <52 Aoy [ 1k REAIER ¢ m] 42 1L RE,
A RSN A5 S BT Dl 40Tk A ) PR A e 2

D13-0102
AT Al RN AL AR IR L PEDOT: PSS JKEEA
.

LR

Wi LIPS SG MZEAYSESR,  SEthnl 2 JUAL SRR AE M oE, Tt R s () SRy i P B P i
TN TREES, NSNS, S AHLIEA B RS R AL B $2 4L 7 JCR AT #E. PEDOT: PSS
o AL S A SRR E 0 2 N Tl P i, (HHT R REAEE, JEHGR R AR T
AR R AU B AR ) A L AR % SRS U I T . TG, FRA1Brt T —Fhim B fd ) PEDOT:PSS S:Hi /K
B, LA PEDOT:PSS 5 TAUSA LB, PNIRIBERE 5 2- DA IR -2- H B NI I IE SR AT D i e AR,
AN —#434 17 PEDOT: PSS /KEEK. IRAFHMLHIRT 7B RIFH S rtaE, SRR 0.55/m,
B Y AE AT 4002%, KEVAE (3000%-4000%) N HA VLRI REUEMANE (GF=1.83, R*=0.99). Jir
7+ PEDOT: PSS /KB A [ Zhigts R B RAFRIMA R L. %0588 PEDOT:PSS 7K B AR R il 27 8
73 A Tt ) B AR AR 1T 10 L B

D13-0103
M 3D 2| 4D: SN EKE) 3D T B 5738
WERIC, AP, BN
F T BRI R A A W By TR

WFFEH : PULEAD)TT ENSASE R 3D 4T EN 75 IR B T AR B AN RIS A2 i shas gy, oA
KR . AT I S 5 A CHGHI SOEI S H R S48 1 A T A3 212 W, (Rl
CRFTFAE R TR R A% L R A2 A R ZAL L AR SCR I — Rl T RIR A WA ek b 580K
R 3D FTEV T IEMIS 1 BA A A AT N e b e L 3K Bl s .

Wik DARUET Sk HAE NIRRT (GelMA) ey seK, 4 7 nle- T, %
Xt BT AEPEREMITT ENPERER SN . RN 3D 4T BT ISR 1 Oema b KB, I 1 HAE 808 nm J4L 4
JERAS T REIERE. R CCK-8 IR AL A PP 1 SB/R MIBE I (1 AE IR AE4 . I 3D 4T ENSeA il
& T HAARRZHPKER, REHE T TTHSEOS KB A TEAT N B L.

WFFEAE AR EAmI N SR I RERERCR (G) m T BIAERERL(G"), RIS UIAEMAT N . KB ELH R
GFREIAIERE, E 1.5W/em-2 1) 808 nm TLLAMBOLIRAT T, WIAE 180 s 1 25 C T2 70 'C LAy, It HAE
23t 5 AVE I KRBT I REPR T RAFHDCRERALRE ). CCK-8 JAMITH ALY (AT IE 1 SR /K MR A R
EFRIAAIZANE . RA 3D ATEIEOR, ATDAMS S 587, “HEREE - Me S A R S KRR, SEEE
THIERINI, B2 A A IR 45 015 A 3R B AT

WFFEaiie: mUe VR M 45 ] LAy — Al BA R R TER Ot 8K, R 3D 4T EIH
ARARAFLEA Y WA BER /K BEI, JEad 2 T B SRR AN [ G54 5 e 1) 017 A= K h AT o A 7 T g R TR 9%

D13-0104
PEDOT:PSS /K& EE T A Pkt A B R ULERE S
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AR S 2024 BESS R EAAPR R & D13-/K EER AT KL
TioRgE . AR
PANLYSE 3l FEwNE =S et S el o M

PEDOT:PSS /KEE B E- R A YPRE I S (EBI) BRI 7B AT M, e b2 iaE vk
RAFRE AR AR A Y B A% . WP R B TR S 2 A2 8 3k, R, TR
AR OL T2 mAba:, i, AR = P RE PEDOT:PSS /K ¥t/ & EBL A3 9R Hils 5 KBk AL (an
Kbt 755 . ez B AERE . AT LMEZE5) . BT A% PEDOT:PSS 7K ¥ E A= 4y S5s3I BiF 52
FA2, Al TAES, FRATCASh I BAE AR A BV E 3T TR EAS . B @AY EBIBAY,
BB 25 T PRSP B TR S AR MR B SR K [5,615F 4l A 3D AT AR k25 82 R B r Al . T L
HLE S I . HLR 2 R S SRR R

(1) $FXFA EBI HL2E | Hifbay . BT A@A ARG, KL miiRhL s | A% PVA
B FR T, RS ER PEDOT PSS, ffil% 7—Fhafe A RIFH22 . KEFff (190 kPa) . HAEA (98.23%
HEG%) 1y EBIP,

(2) BA EBL KZ & —RMEMA =M, MECAARW] S 6 A B @ aketE. X —Pkik,
NASAESLAN A BAE 352 5] PDA AR &%) PEDOT PSS 5] A ZIKG /KBS EL BT PAM Hr, FF & —Fh
SRR (46 kPa), FIEAEMFH (KT 200K) . ATHAEA (94.11%BEAEZ) ASAEYMZA M R 478 EBIM,

(3) 4T EBLIN THRARFEZA A, 2R, BLEEASE, @hleitmdE, Jik, AT
YEZGiHIFE T PEDOT:PSS-PVA-PSBMA F:HLEE/K 1] 3D T EIE, FFFTED T A R 472 . kM. 4B
FHZE EBIL B H T EMG {55 I bS],

(4) Z 404y 3D FTEI /KA E B, ARAPERR IR, A T ik Sk O FL B A RE R I 4L,
HEGWAREIK (PVAF) 5| A%| PEDOT:PSS Z-HGE Y, #4857 —Fhini 824 m i i) Sl A MUK FrF 880K, o
FTENTRARERE . SR LR AR S T AR 2 3l B EMG {55 I e,

X T AR ReESl AR W i O aE— 20 R, I R By O (I I RN 2% B A= P vl - S e i — i
HAT 52 PR B 7 771 PEDOT:PSS 7K i S 5 HL A= PR T AL T AL

S5k

[1] Yuk H?, Lu B*, Zhao X, Chem. Soc. Rev., 2019, 48: 1642.

[2] Yuk H?, Lu B*, Zhao X, et al., Nat. Commun., 2020, 11: 1604.

[3] Ma H”, Hou J¥, Wan R”, Lu B*, et al., J. Colloid Interface Sci., 2024, 654: 639-648.

[4] Wan R*, Yu J#, Lu B*, et al., Chem. Eng. J., 2024, 490: 151454,

[5] YuJ#, Wan R?, Lu B*, et al., Small, 2024, 20: 2308778.

[6] Wan R*, Liu S*, Xu J*, et al., J. Colloid Interface Sci., 2024 (10.1016/j.jcis.2024.05.171).

D13-0105
K BHAETRZR, 9 W BB R R E & & R BOK E &R B TR M
L AR
1. AAEH TR
2. JLPURHE IR

IR ST TR AR, AREH T RS, LA, 330013

TR FITH TR E, TIAHITERS:, (IT0#E, 330013

Email: 1z1z110808@163.com, luby@jxstnu.edu.cn

K BRI ST ek B RTE AR Y SR I B A T RO B R 5. ST, BT AT 2%
BB A R AR B T UV A I MU, ST BT RAN-3), PR TR P A R 5
AR B TR A 5 05, 3R TR I SRBEA P T 026 S S R IE . i
T
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WFFCE RN AIBERE  (PAAM), BRZWKE (CNTs) Ml AR (Kaolin) S 20K, AR
TRESRIE A<k, e R Bos k. & FIREHEREM 2 fLURBEERCRHEEZ K d% (PCK), 7&K
HAE L 3.86 kg'm-2 h-1, ZEKRRIE 88.7%, Ktk L) PR HAB KA bE SR BRI e T 74 7 B fr 3 177K
T LA 1A S e TP RE, 24 Cro+ WIBRYRIE N 100 mg L-1 10, MR 7Ff ik 265.37 mg g-1. B4,
ZR ARG IS AT AR 4 e 78 S SR S SR TR R R B TR, A RURTE T Cre+. Pb2+. Ni2+4%
R B TR TR RE

G 75 A B 22 FLI PR RO 1) £ B 5 SOHAR AR IMLBE AR R, R R B AR BRI | [ A
PEIS QIR . A W OR R R . I, AT [RFRERA K AL P I K BH BESK Sl i 7 A
5, 22 FLU BT SRS PR 5 AT RE i B ) SRR

[1] Qi Zhao, Xinye, Xu, et al., Separation and Purification Technology 300 (2022) 121889.
[2] Qi Zhao, Xinye, Xu, et al., Chemical Engineering Journal 442 (2022) 136284.
[3] Xinye Xu, Qi Zhao, et al., Desalination 577 (2024) 117400.

D13-0106
— Al 3D FT BT fe 5 bR SR K B R T L P AR 51
AL TE
TLPURHE IR

FTH AR RS AT SRR T LA NG S E S, FENRERENI . RGN LA S S H A )
WO FH RIS, SR, A0 T AR 4 27) 2 S0 I sl st st B R 4 T 1) W o S 1 A H AR A e
I HH I Ty RZBRTE 2= wl s D AR DA T e hilfb2s. BHL, m ik sl AT R & % 5 dil A -5 il a%
eV FELAR S T 2 LA AT L % A ek i 2 — . MR — Bk, FRATBET TRk
AR EE AR, DA (3.4-Z4E 5 MEwY) RIRCIRIEIR TS (PEDOT:PSS) £ S HL R AW 7K S HL
TG STR AT RE, AL 2R SRR TR (PVA-TA) VRN a8 2 DASE ey AR MG Bk 1. i
AN, FRATEE T — 1l 3D FTENFEAR, APl 1 /KB 3 2 i A [ 51 22 AR 22 18] A T 5% Fit e 4 1 I
o S AL AE B 3 . 5 P I H AR S A L, PEDOT:PSS-PVA HUFR RS EA S iR (> 500%) .
HALZARUEYE (TH2F 10000 [ )5, CIC EUEI/D < 0.7%) FE(Eh b, X 20pn 5 m v a8 il 45 1) Rl
LR P45 BEASAS TS AN R 28 T2 R LA S 7R Ak . FIFRei i) /K 5 e 5k 26 T AR S (LA e 1 I i rL A 6 e
5 NARALVCEHEZER PR, R fl . ST &k R R T AR MRS ) PR T — TR R
&, AR N T RER T AR A A ) T AR

D13-0107
ZFPR—k4k 3D T B Pk i B G aR 1k
REE, BDHEE. X7
TLPTRHE IR

Z AR KA 3D T Bl St B U (B A8

REWE, PIRE, X7t

VLVURHEITIE R, et 7LV S s, LS, 330013

Email: songmanting2022@163.com; liuxm@jxstnu.edu.cn

LB 0 BRI AE AN e T h ik ELPG Ry w0 B (8 4k, AR sy . W R T, &
PrBaE i, O . AP EANR T Bk, B RET S5 & MU 7 iz R, BEE R TR
PR A SR SR W I, ARIIAER M B0 i/ (FECD) FESEBrRy I BA T RRI AT S [1]. 280,
K %4k FECDs i il it ad B /h 9852 2% . & o EfEDAE il . BE T IS 2 AT X— Ak 3D 3T ENSARFNZE AR L 2L
A EAHFRIBETEER2,3], ATAER T —MEM B EES A 3D FTEIHRARRITE L WAL FECDs, Wit

53



HEMEIR 2 2024 B T it AR RS DI13-7K A1k
DFRHR SN L IR (PVA) KBEIEEK, IF RGP A KB KR TTHT EIMERE, FRA1SSB0 T ZADRHT
I T4E AR, TR Rk T 1 %k FECDs B 7AS, R T LIS A P fl )y . s, %
it 3D TEIE AR 4 19 FECDs JEBLHL T4 M8 H (0 S0 AU IERE, (38502 xf I (360 nm i
BRIKF] 54%) | SR IRERRAE (100008 J5HUEHERD /N 5%) AL SERIMUME EHE (50008 25 05 3F
JEIEERT L TN 19%) . FRATHE—E] T 3R Tk BEIRAY 3D 47 Y FECDs 7T %l T34
57 Dl R R P 2 I P

=B CN
[1] Manjakkal L, Pereira L, Barimah E, et al. Multifunctional flexible and stretchable electrochromic

energy storage devices[J]. Progress in Materials Science, 2024, 142, 101244,

[2] Yuk H, Lu B, Lin S, et al. 3D printing of conducting polymers[J]. Nature communications, 2020,
11(1): 1604.

[3] Wu Z, Zhao Q, Luo X, et al. Low-cost fabrication of high-performance fluorinated
polythiophene-based Vis—NIR electrochromic devices toward deformable display and camouflage[J]. Chemistry
of Materials, 2022, 34, 9923.

D13-0108
ZUBER R IR K KK BEA B BVl 25 S N
BRRE . TEM R
L {LPRHB S R
2. RAEFLT R

RIRWE 73 IR B A W Sk . D0 R B . v s FAVIE B n] e R S i, AET A e 80K
KRRy T BA BRI )y, ARk, 7K R KR = i v R & B 1k T AT
ZRYE. R, HRERIR K IOR BRI AL IR N REER — . JORIEREA R . SR ZERY 1)
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[1] Yuk, H.; Lu, B.; Zhao, X. Hydrogel Bioelectronics. Chem Soc Rev 2019, 48, 1642-1667.

[2] You, J.; Xue, Z.; He, Z.; Yan, Y.; Zhang, Z. Hydrogel Use in Burn Therapy, Thermal Management,
Wastewater Treatment and Fire Fighting: A Review. Environ Chem Lett 2023, 21, 3273-3328.

[3] Chen, X.; Fan, A.; Yuan, B.; Sun, Y.; Zhang, Y.; Niu, Y. Renewable Biomass Gel Reinforced
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i TisO7-PVA 9K AR B (TPNHs), SEIUE A R FHBE 250" A2, BT il & A0 K B2 K ety B 72
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(2) FXTIA DR BN EMEA R, CARIIRE SR — S ETCIARBE AR BK ik A/ R 15 0 W)
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XU BE 7K FHBE 25 At P ) v 385 K AL BEAINE R /K A . 1R A i ad 22 B e el - A B T,
YRR R T REAL, TR ZH A BE TiO.@C 9UKIRL, SR )55 RN IERG i 5 RSN (PAM/SA)
TRA, R IAN B 72 S R E AL X 7K B . AR R Bt A B R BHOEIRISCRE (99.87%)
TR AR AR (2.97 kg me? het) FIL SR HEIRIES (92.13%) , DAL g I B8 0 FHRE A F) i DGR AR K S (84.37%)) .
[Fi] P, SR X Ao 7K 5 I 1] 28 P 2% A 40 R PRSI v BEAS PRofp AR th 6 i 28 A MERERIIE T BE /) (99.99%) .

AR ITARMI K T RSB CEA BRI AR, B8 32T 1 BRSOt K BRI B e Ve
FoRZERNERE, I SEIL 7O CHEALDUNRERT ], S m PEREYC L AR R BTT B K BHAE A kI 7K %%
REEBE T —E WS 3 5 R R,

[1] Qi Zhao, et al., Separation and Purification Technology 300 (2022) 121889.
2] Qi Zhao, et al., Chemical Engineering Journal 442 (2022) 136284.
3] Xinye Xu, et al., Desalination 577 (2024) 117400.
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G2 L £ L URE B 7(60 kPa) FIAR K BE J1(W=60%, 4 K), [ REMS R INTEAR R RIAE b, H BAG AT
THEvERE. MAN, A SH BT Na*, PAM/PDMS /KR RI H 005 1 A% B B (GF=5.8), 1ABLH
o REEAMRE R SR, GBI AROR Bk A R BARTTEsES. Fik, PAM/PDMS /K& AER
—FEBRLAKEE, FERANLER A . TR R A B B T LA R

D13-P06
Highly Sensitive, Anti-Freeze, Repairable, and Conductive Double-Network Organohydrogel for Flexible
Pressure Sensors
Xinlong Liu*
Shandong University of Science and Technology

Flexible strain sensors based on double network conductive hydrogels have attracted much attention due to
their great potential for human motion health and smart detection. However, the development of conductive
hydrogels with high sensitivity and anti-freezing properties for a wide range of use environments is still a
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challenge. Herein, a novel organohydrogel-based PVA-P-TA-MWCNTs (PPTME) double network capable of
pressure and strain sensing was reported with high ambient stability, excellent anti-freezing capability, smart

reparability and superior sensitivity. The multiple interactions within the PPTME organohydrogel have been
substantiated through Density Functional Theory (DFT) analysis. The organohydrogel utilizing strong hydrogel
bonds, crystalline microphases, and chain entanglement of PTA/PVA exhibited good mechanical properties
(374%) and excellent cycling performance. Meanwhile, owing to the addition of HoO/EG (ethylene glycol) binary
solvent, this organohydrogel exhibited long-term water retention (15 days), anti-freezing properties (-61.9 °C),
greatly improving the applications at low temperatures. Furthermore, the assembled pressure sensors showed
ultrahigh sensitivity (1.88 kPa™') in wide detection range (0-266.2 kPa). Based on these excellent properties, a
flexible organohydrogel sensor was prepared, demonstrating its enormous potential in the field of human motor
behavior detection and wearable.
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) T 41085 NK 40 b i, JEsh s O .
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FEIRITRCE, ARENE kiR &4, IR BATTRCR.

D13-P15
Preparation of injectable zinc-containing hydrogel with double dynamic bond and its potential application
in the treatment of periodontitis
Yuhan Liu*
Qingdao Stomatological Hospital Affiliated to Qingdao University

Periodontal tissue regeneration continues to face significant clinical challenges. Periodontitis leads to
alveolar bone resorption and even tooth loss due to persistent microbial infection and persistent inflammatory
response. As a promising topical drug delivery system, the application of hydrogels in the controlled release of
periodontal bioactive drugs has aroused great interest. Therefore, the design and preparation of an injectable
hydrogel with self-repairing properties for periodontitis treatment is still in great demand. In this study,
polysaccharide-based self-healing hydrogels with antimicrobial osteogenic properties were developed. Zinc ions
are introduced into a dynamic cross-linking network formed by dynamic Schiff bases between carboxymethyl
chitosan and oxidized hyaluronic acid via coordination bonds. The OC-Zn hydrogels exhibited good tissue
adhesion, good fatigue resistance, excellent self-healing ability, low cytotoxicity, good broad-spectrum
antimicrobial activity, and osteogenic activity. Therefore, the designed hydrogels allow the development of drug
delivery systems as a potential treatment for periodontitis.
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Tk BT [ 228 VR IR IR 2 M (PS) B AR Bk Lk il 51531 2D PC [543, 2 545 2D PC FE5I A 1 E £ ZIBEAH TR
Pt/ “F 35 2 2 (AChE/BSA) E AR . ZMENGRERRG (AChE) F4- I35 & 1 2 EE 8 5 L AL
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0.07 nM, FE/KEEI A EAN -, F AR AZ R SEms 1 beis T —RA WK B AL s, DAY BRI A% s 1
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FENER)- TH-BRIK-3-85) N - 1-TsffiRwh, PVBIPS) . ESCIHEANAIIT 1RG5 CIR A I AR 25 251 1Y) 37
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H7KEERE A IRTAIm PR AR . HA IR B A nT B e . PRERMERNBUZR R REZE . M, SB VIR 2 KAk A
AEYAAYE . MM R R PRS2 T RE A Y S M B T FE KBRS, DATH AT 2R 3 e MR A B s
P RE R . AN SCPE S 1) R R B 3ok BT 0N 00 P [R) SREm, RFAHT AT 4E R (BC). R OJAEE (PVA) FIFf#»
(Borax) ¥ /K PSR I, 2008 10)/ARE IR RIE PR =K, B 5 IR35 T10F NaCl i b ilish &
T T & 0] S /4% 1) ) 2R 4 18T 41 4 &= S 7K 8 e D-/PV A-BC-Borax/NaCl, & %: 17 BC. PVA #1 Borax 11
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T B ORI R OGTE . AR, AEAR TR UK R AR BEVE R A, KBRS Hh K R R 4 T 2% 25 L TR PR s
HTIEE, T E R AT 2R A T AR . AR SCOAP AT AL (AM) R PR At 4 £ B = PP
FAeE (MPEG) NHUA, NN-IFHBONNGEL (MBAA) N3G, DOKATNEIAE HH (ACM) horik
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D13-P23
Self-powered hydrogel-forming microneedles with integrated hypertrophic scar treatment
Shan Wang!-2,yangyang liu"-2 huiyi wang'2,Charles Lawrie!** lei zhang*!-2, Shan Wang
1. Sino-Swiss Institute of Advanced Technology (SSIAT), Shanghai University
2. Department of Microelectronics, Shanghai University
3. Biogipuzkoa Health Research Institute
4. IKERBASQUE, Basque Foundation for Science
5. Radcliffe Department of Medicine, University of Oxford

Hypertrophic scar is a major obstacle in wound healing, mainly caused by excessive collagen deposition in
the dermis and subcutaneous tissues. However, the current strategies, such as surgical excision, intralesional
injection, and laser therapy, bring much physiological pain and high costs to the patients. Therefore, by offering
good biocompatibility, desirable tissue adhesion, and deep dermal drug administration, hydrogel-forming
microneedles are highlighted for minimally invasive treatment. In this study, self-powered hydrogel-forming
microneedles were designed for an integrated therapy of drug administration and microcurrent stimulation.
Therein, the needles were hydrogels formed by crosslinked silk fibroin and hyaluronic acid, and the substrate was
a conductive hydrogel sandwich between the double-layer graphene. With a slow degradation, the needles enabled
an efficient drug administration into the hypertrophic scar. In addition, the conductive hydrogels were fabricated
with methacryloyl chitosan (CSMA), polyaniline (PANI), and poly(ethylene glycol)diacrylate (PEGDA) via
photo-crosslinking, to provide an effective electron transport for the layers of reduced graphene oxide (rGO).
Hence, the self-powered substrate can generate microcurrent to enhance transdermal drug penetration and promote
tissue regeneration. In-vitro drug release indicated that as-prepared microneedles achieved a complete drug
delivery in the dermis within 60 min. Subsequently, in the hypertrophic scar model of rabbits' ears, the
self-powered microneedles exhibited deeper drug penetration and faster scar dissipation, compared to the
microneedle patch without rGO coating. It was illustrated that the as-prepared self-powered hydrogel-forming
microneedle was a promising candidate for synergetic hypertrophic scar treatment chemotherapy and microcurrent

stimulation.

D13-P24
A self-healing interpenetrated hydrogel with high tissue adhesion and antibacterial activity for diabetic
wound healing
Yangyang Liu'?,Shan Wang"2 Huiyi Wang!2,Charles Lawrie"**° Lei Zhang*!-
1. Sino-Swiss Institute of Advanced Technology (SSIAT), Shanghai University
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2. Shanghai University

3. Biogipuzkoa Health Research Institute, San Sebastian
4. IKERBASQUE, Basque Foundation for Science
5. Radcliffe Department of Medicine, University of Oxford

Diabetic chronic wounds have raised high awareness due to their high potential to cause severe tissue
infection and inflammation. However, fabricating long-term wearable dressings with accelerated wound healing
and antimicrobial properties still remains a challenge. Due to their good biocompatibility, tissue adhesion, and
unique structures, hydrogels are considered promising materials for combining antimicrobial effects and tissue
regeneration to address chronic wounds. Herein, interpenetrated hydrogels, composed of a polydopamine-sodium
alginate self-healing network, and a polyacrylamide (PAM)-polypeptide antimicrobial network, were constructed.
On the one hand, based on the reversible cooperation of Schiff base, borate, and hydrogen bonds, the hydrogel
dressing can self-heal resisting the pressure from the external environment, and adapt to the tissue flexibility. The
broken hydrogels can recover the shape within 60 s and attach to the skin with strong adhesion but low trauma,
verifying the possibility of a prolonged wearable time. On the other hand, the interpenetrated PAM-peptide
network enhances the hydrogel system's mechanical properties showing an increased storage modulus but better
skin adhesion. It is worth noting that the antimicrobial peptides presented desirable antibacterial ability against E.
coli and S. aureus. Meanwhile, they can improve the dermal release of vascular endothelial growth factor to
accelerate tissue regeneration. The discovery demonstrated that the interpenetrated self-healing hydrogels can
effectively prevent the diabetic wound from external infection and second irritation, and treat the wound by
releasing vascular endothelial growth factors.

D13-P25
Dab-and-heal all-soft bandages (DabHeal) by LM-hydrogel interpenetrating network for antimicrobial and
bio-regenerative wound therapy
Liuyan Tang,Yuezhou Zhang*,Xichen Sun,Ningning Li
Northwestern Polytechnical University

In order to deal with complex wounds caused by diabetes, clinical practice is increasingly using transdermal
biometric analysis and treatment, including drug delivery and electrical stimulation therapy. However, traditional
devices for biosensing and therapeutic applications often have hard shells for liquid electrolyte storage and bulky
machines for electrochemical sensing, hindering their use in dynamic and mobile scenarios. This limitation
highlights the emerging need for flexible, adhesive, wireless and biocompatible electronic devices for wearable
chronic wound care. Here, we have successfully developed a wearable, highly stretchable, biocompatible and
electrically stable bioelectrode based on gallium indium alloy/methacrylate filament protein composite material.
Through the assembly of metal-polyphenol coordination, we have realized the adhesion and patterning of liquid
metal on the surface of flexible hydrogel. In addition, this low-impedance functionalized antibacterial hydrogel
has high strain stability, making it suitable as a flexible electrode for biological signal transmission and
physiological signal monitoring. In addition, it can also be used to develop high-performance wearable biomedical
devices, such as real-time temperature signal detection electrodes, impedance test electrodes, transdermal
self-powered treatment devices, etc., for transdermal biological analysis and treatment. We applied this
technology to the treatment of chronic wounds, resulting in the development of a flexible, self-powered patch,
DabHeal. In mice, we demonstrated that our wound care system can monitor skin impedance and temperature and
deliver electrical stimulation based on the wound environment. In the preclinical wound model, the higher
electrical output performance accelerated the healing of diabetic wounds by 100% compared to the control group,
providing new insights and approaches for the treatment of challenging wounds. In addition, we observed
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activation of pro-regeneration genes in monocytes and macrophage populations, which may promote tissue

regeneration, neovascularization, and skin recovery. DabHeal has outstanding comprehensive advantages. Finally,
the ease of preparation and low-cost quality of self-powered patches are key considerations in the feasibility
analysis of innovative materials across industries. We have created a DabHeal that meets these requirements and

has important application value.
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D13-P28
A three-dimensional printable conductive composite dressing for accelerating wound healing under
electrical stimulation
XinXiang Chai,guohua Jiang*
Zhejiang Sci-Tech university
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Three-dimensional (3D) printable conductive dressings emerged as an innovative approach to

promote wound healing and modulate immune responses are promising alternatives for electrical stimulation of
cells and tissues in biomedical engineering. In this study, a bioink based on poly(vinyl alcohol) (PVA) and
k-carrageenan network was prepared using conductive polymer (PEDOT:PSS) as conducting medium, and
(+)-Catechin-loaded mesoporous ZnO (CmZnO) as antibacterial and anti-inflammatory active medium. 3D
conductive composite dressing was further fabricated by an extrusion 3D printing technology. Our results showed
that the as-obtained composite dressing had suitable conductivity, efficient blood clotting capacity, and good
adhesiveness. It also showed that the as-fabricated conductive composite had 92.9% and 95.6% antibacterial
activity against Staphylococcus aureus (S. aureus) and Escherichia coli (E. coli), respectively. Furthermore,
the conductive dressing with an optimal electrical stimulation (ES) parameter showed excellent in vivo blood
clotting capacity, and it significantly enhanced in vivo wound healing process in a full-thickness skin defect
model than commercial dressings by upregulating the gene expression of growth factors including CD-31 and
downregulating inflammatory factor expression of IL-6, and then promoting granulation tissue thickness and
collagen deposition.
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RIEFFHFRE, dEmAEi R 22U BRI IR A AR, 8 Rl Ok} i 25 10 T 4 R R SR R s A Y
G DA AR,

D13-P32
ETRNET R S B S BT T FK B A TR R 18 4405 LG BT 5T
WE. HhE
SRR S E BRI IX

DRI A2 DA 5 IR Ry JE AR A AL RR AR A A A 805 . B IR R B k2 808 2 ), BT 0
TROLAE A, EE . BN SRR RS, 5 2 T RS I EA B A% D AR B ) S8 B D g e
AT BELAS I A W5 e SR FE A e A . SobEmy, M1 B () EVEANMAsmem IR RE ) R %, I
HMEPAT] M2 B (FiR) #5648, XMAGRME M1 BEVEANIIRE, G0 @mAER. 1Ah, PAEHEOREER
PR AR 4 P B T 3003 S it — 20 IS M SR SOy, R PEHAS A AR B S WA K, TR
FE, AT R O A

ATH T RNESERE (HCS) A2, 3, 4-=FEIEHEE (TBA) ZIRIAYRE JHs S K SV
77, AR =M A TBA 22 T8 Al 8 e o7 AW B RSB, TR) A =k B8 Uk e s shitk g (Py)
KRG M R AR A, — bl g L RB S iz 56 . B B A EE I 0 AT Y S0 B S KO i
(HCS-TBA@Py) . it A X, Hifb2g TAEW AR T %K BRI T B, ia iR . gt
SRR, UESEILAE AT PR FE Y A A s T R R T 7. IR, %2 D RE S H KR g
WA ROE BRI T EO IR A A L RS, RRZK B S HUORREORE & (HCS-TBA@Py+ES) )5, it RT-qPCR
5 WB S2irik SEH RS A WIS i A5 R T -1a (HIF-1a) Fl c-JUN-AP-1 {5530, G I P K
Y i AE S OB TP B N RE 2, B NIRINAE R AEK R (VEGF) & p-ERK1/2 MRk, W%
S MR % MARK RSP 3450 508 . [FIN, HCS-TBA@Py+ES it fefgid it it NF. GAP43 %
A O L PR R 2R3, I B oy f g e —sh 2 A e A fe) E e, Emfe e 2228 . R,
HCS-TBA@Py+ES BEW% L iH M1, M2 B E WAl fIARiC R F A A . Lt B R, FRIHH BB A RN M1
BB LR ek Be J, JFREE VRN M2 BURMk. fe)a, S IR R R S M rop Ay, R
HE %48 . Masson BP0 LA R B FRAE ALK, FF A e 2R3 L AL b A AR i, R
&5 T E R0 AR AL G DLEEA T IR R, BHER T 2 IR S HUEEIR  (HCS-TBA@Py) TEAEHENE Ryvs 19 11 J] Bl If 4
A A RIS S BRI PR AR, RIS AR AR K, O ELSE B WG Y ) M2 R A AR Ak DA S R I A AR
FRR A 52 T TR 520 B FRICR, SR 4 T G o D P B T A8 5 A T 9 B By

D13-P33
— T PR SNE LA R MFT 2 Sk SR AR5
MET. Bz, BEHL B, L . B AR
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FHER R RS 2024 B R R AR RS SR
[ B B R 2R RE B2

=

TR O EASREE. SRR m A Y A EX AW IR EHE R IR 2 — B2 — K
WIRIBFTE AR, FIE 20 R AR P R ) A R S WL SR BN ER 3R AL T —FloB il 7 22 . ARBFITERIR T
— P E SRR (Matrigel) . £F4E# 9 )5 (Fibrinogen) . #EMLEE(Thrombin) 215 ) MFT & & 7K B -5 KRR
O VAL A B AR AME ML P 58, XK B IR R R HEA TSR

AL BT, SFEE AR, BEE. C2C12 BUULANR . KRR LA

F¥E: (1) RAEKEEIREE. BB . 2468 R Matrigel 4% LG BCE:, 45 2165 i i fie 2 5
BN 2 UmL, £F4EE A R &5 B %A 4mg /mL, Matrigel J 2 i N 6mg /mL (f87F% MFT & &
AKEERE) s (2) ] SEM. FTIR 48X 5 A /KB A EALPE AR HEA T I (3) (I R RRUSAR Lo L4 i 5
MFT 7K %5 A ml 8 A s - &7 iz s A s & LA 2H 21

RGN HET FTIR 5 SEM FAEG5HHE T MET 52 A 7K 88k 5L 5 I AN 21 48 25 19 i — e LN it
A ERES AR =G L5, MRS RTEA R TR E R, MAPRIECE SE U, AE 37 CHEE 1 /NS
BV B - B RS I R W] i i e . ZKBE I I PROK BE I TE 25 °C -85% IR AERF R T, 8 ik S Ve A A 31Ul
SRR LB R 2R, R IR S s, AR 37 "CITE KRR 12.45%.

HE—25 5 MPT & A 7K B P-4 4k, il ad CoC12 g MEsE B A m A A v, I35
37 “CH M-FA I A IR R R 1.51 kPa. (] MFT &2 & 7K %5 R BRUSAC O LA A i (R A g LA ZH 2R,
AT TAERT K 20 6 K, U4 1290 1 mN.

G5 ROMEVNLHLTE R B A IR IR SN SR BOR B SE R, AT RF MET 52 A8 5 K
U A O LA i 45 & 9 S BRIL R W i - 7 3Kz 2, S (0 P AR R L UL 0 A 78 UL PR 3K Bl B4 B iy, HL
K&, ASCHTE PG ENLA AL IFEAENURERE . 7RSSR N, FRATIEAER X 277 T 2 — 2P i oT.

D13-P34
ETHEMAT AR ERER. MR BB A6 S
L, FIASHE, ABE N
WL Tk R bR e 5 TR A B

FERRBR(Li-S)Fb T, K& R R AR s B M R G SR A . AR, FR T 40Tl e s b 5t
R G AR AL R AN RIS S DR AR S, RS Z) 7 AR RBUN T e e RE . T R B RSO R
PERH SRR RER IR RS A B A T A E L. L, BAVFE T —MHER (4- (4-ZHEFTHE)
-4H-1,2,4-=M¢) (PVBT)E LA ITAREL AR (3~ (1- (4-ZJRMEREIIE) ~1H-PRIE-3-855-3-3) -ki-1-
TR EL ) (PVBIPS) i HL T s B T A4 B P HAT R AR AT R P i B L SR RS 5 1 (PVBST).. il /55 791 Ay 4
R TR 2R S (A 3R P A oo Rl L R i, AT 7 A A i O BURE IR 1 DA SRS B P P, B3
WATTR, AR EA RS, SRt AR ARE T . BEAh, OB 4 B 35 1A A] DA 2 %2
TACELIPS) AR B TR fG4 . B T X SO iRt BRA HL 3 0 5 L SRR I T A RE

D13-P35
H A S HI AR B K B
THH., &G, s
HMREE

AR LA TR IE 2 —FSB M R, FE A AR BURL Ay JRE R I 2 Py s e . e g BRI T DA
ORBIRLAR AT = HEZEH . AORBIRLIALN . RO AR GORBIURLI BUBAILEE . AR AURE Y 2549 DA K 731
PG PE SRR E 1 AR P EIPERE . AR IRIATERPLAR AN . AW TR, Jess iR 2 e i . e
FLA PRI R S U A . i s B AR i, AWK, A Ea MY LR AR i AR K
BERAE Y BRop TR U AAT B2 S, Ak B, FATRE 1 GG S P B IR AR 11 R IR A g e Bk
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W EA BB ERERHT K AR RS . SR I oK TR AL il £ SR IR AT HL A ' BB ARr P ) H I M R
T, WURRL T Z 1) S A AN AT P AR R AN R A /KB IE . H T 2 K B0 P A Fy ] 338 A DA R 4 K
R A AEIEM A AR BIAFAE, (EARI KB B — 2/ BB YERE. BLAh, SANSRAJ7 2nT DA
BB — AEES R AR AR TR . (AR, AR KB AR R SR N B R4
A2 a . Ak TR w5 7K Bt 887K 1 T3 350 i s Y BB PR A AR A /K B A (3t 1oy JELs, R
FOFT YR IR AOK B TR AL TR, FRF I Ay R Y i) B K B 1Y) A g

D13-P36
TSk 035 LT B 0K
OIS NS N N E
U)K 5 TRy TR

TERZHUSAM I, B E Y 2 T HRESROKNBEK: SR, BRI BERIAS ] B AR
PEE R N AR SCARIR Ry T R, il &5 T —FhZ IR TR (GA), W&
RNRIEIOKEENE . 5 GA ACHRTTE L — Rk W 4%, Horp i Wy SRS vl RFERIRE &, #R PSR AT 43 HUW.
J1. Wi, KEEREA BE UG . EIPERPU L. R, GA fERiR N RAES MM, SEOKEK
i e AN P RRE AL R, KB A B K BE D AP PE ARRE T, /KRN R 50 51
IBE] 99% F 100%. XAl 7727 BN fAE 1A R ol 7K JRE A 1l Ay 1 FE e R I 14 5 28 P 3 7K 51

D13-P37
ETHFRATRA & -F-L- BB A R LIS 60 7T Y5 5 AU T3 0 K
WU, B
28 3 ER R ERRIX

B2 RAE R NAR G RGNS — BB R, FEPRPHUR G2 ANFUAZE . AR 55 T R 55
YER. WIER, R RIEE A G5 R D) B 5 22 AD R R M TE iR ki . HR . 20 . 3
FE AT SRR 2 B s Vi A R —ER 4. AT, IEMEAL (ROS) Byy=A: . MRS AEIR . FREL R0 . 1
A ) TR R T 86 U FE R R 28 PR — i R A — SER E . R R L 3 R AE R R G5 26— B, HR 2R
FLFEEE M D) BEREAT RN 2 48 5 3 0l, SYSMBERIFET- X, B, SR T, KRR
RIMYZR2EEHR. ERERRIENE, B R INE RAER Y, MG~ £l & ROS &
XM AN I s ™ EE A, AT 8005 LRy, T BB B FE T 2 243 B 30 vl s U I 5 7™ EE 07
P, 8 — a0 —Fh sy . 5Pl SRR ok, ARG DA Ira b B, 2k
TN

AT H F A SRS DA BN HE AT BB (HCS) . & -R-L-#i& R (EPL) Al 2,3,4- =¥
HIEE (TBA) ZIRPEEEEM AE (1) SZ2BEE 2 R T EAE RN 2 SR, R — R
fil& 7T — R TSR G/KEK  (HCS-TBA-EPL) . B X /KB PTEh 8 . AR SORh IR 45 0 25
fiE, GESE T EPL 3% —HU B KIS I BEAS 15 5 /K B8 I 1) PRk BB 7 S BRAL R SRS P ROR . [RIES, BT 7K i
BRI R B e R, BARKMERAMNG O, o 0@ Gl m R ER R v
EARE R, FRATIESE T /K BB AR A e I A8 4k, EL e oK T R AR 28 % K H B JEASE L 0 i T
HCS-TBA-EPL HA& L5 (L IMACR, AEOS I s/ 2k i &9 4 1R sk R, 2P HCS-TBA-EPL fEfS A
R G 2 A 405 K B 2k ML ARG P B BAE . R4, HCS-TBA-EPL FrH 4 A K AP B AT AL R 8
RERT IR PR, 0 TR 2, MRS D A B &, X — S e R B kG g 2
SRR E| TRAIE. (EH] HCS-TBA-EPL BE4 46K B4R K A% 1 @ A isk i), 55 100 Ak Bk w ) O A5
BN B R R AR S Pk R Rk, T AR A AR R IR B, RIER MW AEIATE, B
AW, HCS-TBA-EPL i AR NHUBGLRHE, B RBIEAE R FUBRGLBIAY s/ 1 99%M MRSA  ZHTA
T, 3K —HF 98 R A W KB TR 9 11 A B AV BB BT T 22 T) BB 42 A 5% B A T LAl
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D13-P38

TIREE, SEORSPA I RS A 8 S AR SRtk R T AR B DL
N BRI, X P

ZlipNEC

S B th T R AP R E I . BT . A RE MR AR AN A, FER VR T R
SRR TS SR, H ATHGE A3 SR e R B e RS L KRG REAR A A, XA EAR AR
RO T SR T SR B R IR SRR E T, OR IR 1 I B A E A R AR R R
N TN IR ARG, FEARPTTEH, LANJGIBERE (AAm) SR, D=5 F bemsie v 2 (LiTFSI)
NEEZE, HIR—EWBNRG, & 7 RERRIUEAT (PDES), AJSRFFEL/ M T L
BE (EG) FIERTABEME (ACMO) 5IA PDES H, #E0t51% B MERARRE MBI, hT Ik
KRR . AN AR A SR GBS nA7AE, JER BRI L S22 ihe (i)
3.5 MPa, M4 9.6 MJm™®) . SEKGFIPE CREPRHORIEDN 125 KPa) . R HTEDA X REFIITURIT 1. [,
UM BRI O FFAE, JEatBt IR B R AR A RERE (VA2 200% I GF=1.1), WJ T BAEfLjfds .
REHAEA HEE 2= 4258 By EE R K e LR B A 1y i HE PR RE P U 173 V), WRIRVZIRFR] R (17 ms)
T AL S ] 2 S T R R I RO B AR

D13-P39
4D EPET AN A /KR, LI BMSC WY, (RSB 54
SR
o KA

SRS (ECM) e A Bariz. HEH TAR TR EWIERZ J 2D 5 3D K557
AN, B AN ML R A5 S AR AR A, A S ECE i B R 2B KA. O 1 EERLE ECM Y
Fetk, ABTFEEOTH — M EA SR 4D B TANRAYREER,  Hrb 6 F PR IR R B R AL 5 22 A A
NEHAE, KRRy S, S RIUEER (DES) Rl s ks . KB 4D Zhis
TRIAEA S AR B DA S B BEAC R R LGS . BRI 28, 7K IR H A PR SRR T A AU M RE . 521
R, KBRS SHAFIT SR ST (BMSC) WPH. 5. TANRERIARIER,  CAR R
gk, Behh, RS REORIR A B 2 AR SR REAS 1 o L W ) B R DRAT R ) A
TR IR, LR ETIA, SXIBFFHR I T A IR KA R 4D BRI BE R A ROR
AT ANZh S ECM Z IR EAEN, W T finz, [R5 AU S ore, Ak
HIBEEMEAL.

D13-P40
SRS £ A KR T T A B AR S O L TR R A i
DY S OEE S
Pl BDR Bl S TR

G5 AR AR E ARG 2 —. AR A AT 2R R B2, A EBRGER N A
HOE VRN . AR — ERI T AR E I E2mR T B, (HPREGRIIIR, AN, Bais
WIARJRIRA R TR Y. e, HAldERa A AR Bz, P Al E RS AR
R, AIESKEEIR A AR AT AT FEA MU BRI R AL, ARG Rk AR S s O T LA
PE%. (B BIBFTEH B AT SR K BT AL AR R R T R o 9 Sy A B R, SEOZ BRI R
KINRCRAVE. Tk, FIH Jodg G /K BRI TE A R B AL, I LR ROR A e J A i 4 fhe LA . &
SR IS5 A IR R AR, A B IR R K B e AR R Y [RT I, P AR R AR ROR, IR E o B
FIRBRETT H 0. FEABFTTH, FATBOT 17 e Y PR e R FER AU WA SR A 5 i By ml e
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PP ER S 2024 B R I AR R D13-7K BB A H}
WA /KBRS, T A B I S 5 WS e S8 52 . BLAh, 1) IS e A o ol i . 20 £ 3L I At
HERp A PP AR SR BRI I, R DA 50kt b MR 4 4% J 1) 52 Zp TR B 0 i 6k o 40 M ) £ 35

ZiRETHE: B\, WENKBI SRS E RIS RIR A, B3 KB R . 8 s
TR 500 22 A IR S 200 0 %) O 4 D S S e e, e S /R B TR IR A J, VA A I o st 43
TRAL, SRACE R . 5 A KB - A0 M GO B P ] S A A 2 A BRI JS 7T DATECRAIE A 5 1Y
A PEREFIA LI BERY [R] I, NSNS 4 M 20 DA I D S A M AN o, AR o R o v P A 5 1
TG, LI, AT A A K AR AT OGS N R R AT aE R R, — g AU RE RN AR
PR 2R

58 IR B H BT ER Al R RS AR A SRy SR A P I R T B B T AT R T T 5,
NEZHMIEE SRR E.

27 CHR

[1] Ehsan Shirzaei Sani, Ahmad Kheirkhah, Devyesh Rana, et al, Sutureless repair of corneal injuries
using naturally derived bioadhesive hydrogels, Sci Adv, 2019, 5: 1281.

[2] Xuan Zhao, Saiqun Li, Xinyue Du, et al, Natural polymer-derived photocurable bioadhesive hydrogels
for sutureless keratoplasty, Bioactive Materials, 2022, 8: 196 — 209.

D13-P41
RIS B AT RS 3 M5 P B B3 28
£ NE T N
WL TR PR 2B

XUZ KBS LA 2o B AT AT AR ke, FE0h AE N A ReA RS S T2 63, 4R, X Pk
BEIE AR 365 T DASE AU A AR i 3 P, BRI R TR, SOFI/sm] W6, fh9R 2 Bk 3k
i, ARSCRHEA pH WY EEHY 4-(2-(4-( P 250 35 - 1- S U E) 285 (DP) A W] Y4028 (A1 4-(2- Tk
CHE) -1~ (4~ Z I 3L B0 I E R S (VPES) Sk il £ T Z2 i . (AR . ZhA1 pE) R 38 B OB AR . 2B
FR] LB AR A ) 7K BRI . RUZ 7B A 8 — IR BE RN pH M R B2, SRIN - F N E NG -co-2-(Z
) H B NIEIR CTR), PAR— pH. IREEFITR R B2, R (IRIEIE -co-2-(— &3 EL DV AR
L H-co- VPES)@DP., HiITWZZ MM R BRI 44T R, il /KB E R . b A ph BT R B
RAEA, PAK DP Al polyVPES 43 il 7= A il U4 i 2 S e Fn] WL A8 4k, [ T B 2 BRI AR, 1%
KBS AT UL R BT 55 M RE RN = RABUEE, AR KA FIVE I . FRATT I B s S B 22 57 B 7 1) SREmes
WA DA & A4 2R R e R it

D13-P42
FA Tk BRAL R ¥ 7 B R PR BB S T 2 A R BT
R, AR, BRI

J AR R A

ZNEK . TG DA S R R 5 R B 52, JR/K R AT R I H ™ IR . AR A BRK R A
U&= 2 BofF e ls, 3 2030 4F BRI AL AR AF] 40%, %7 70%0A FRyHbIRR 0GR 5,
7K IRAY TCEE S 0 X — R S B A U SR . Aok, RHIF N 53 3007 TR BE TR A0 2000 7 X BH RE DK
SN KZE R AR, HARWR A BEIRTHRE SERBEI Y F7 . BRI 1 T /K PR IR AL 28 Jr T 5T R 1) I iy
s, BRI, JCIER K PHRR I K IR AR TR 2T R R S 28 KA, T 28 A () FUAS S BR 1 Colb Ak 2B 7=
—ANEERE, A5 RINIRBE KBV E KR, DA BAE IR, 2% T —Fhm s
BAKEIRZE KA. EIEE RN, 75— RBEIRERE (1 kW m-2) F, &R FIIZE LKL 2.34 kg
m Zh ', G SCERIGE I 2R A IR AR IR AVKAT . G BRI BB, RO il 3 2R
78 KA TAH] 290 kgm 2h 'RA L, (HERGUKAEH AR5 80 J5 0/, A S8 1) A T 2 15
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15 860 JIUC/ME, A EIRN TR R R E BRI AR . M2, IR 0.99 1
JU/ME, FEZKARBOT R, BN BOS AT, B AR RS e S0 ol DA R HIPR AR AR 77 A . A
BIFFE R 2 8/ SR DR M T M O 70K B P S T 2 e EL A AR AR R R DAL, A T R 2 (A PR R FH fE S T T
TKIRACR T i B R R T, O B e ERIOK ST B Pk R it T — M AP R e T

D13-P43
T 3D AWHT B2 Tk H- bk e e A 4 2K
LW IR
RAER IR TR B

515 AWEKE 3D EYATHR R E, T HATEM AN, /KB B Al A
SEIKAEL, SR, KR A S5k i) B KPR N 2TERE ok dh, X R AR ORI T B B 2540 7875
T RME, BEAh, B KRR ZE R . AR UL AR ARG S R, K KR ) T 7K e I AR ) B 7K Y SE BRI A
AP BAITAE R AR T 2 Fh SRR B KBRS B RG, BG5S I A B AR (1] At [2-4], #9507 &M
REDIREEIC T 4E. TEit, 2 Dot eRia Ak, RATELT A MORIET KR PPIRE, MAHM S K72
SR SR, R B KA RS Aok, dEM AR T—MZ Ih6E oo H kB A 2K [5].

PORHS ¥E: FoAT i e P DI 5 Wi 2 ) 4 3 SR B B B il 1 A Sl A AR I 2% 1) H- Tl A i A
Prssok. AL ARG B AR . IR REAN KRS 0 A SR M AT T, @ ad 3D
AT EIRLSE BN S8 K TR B AN A E i, 5 AR TR . 3T3 A1 S5 11 S0 X GO AR I B TR RE |
RAFPRIFRE ) 5 AT 1 st

FRENE: SR E IR T TR VIR AN BRI, SO T REI SR KAE IR R T T B
HAMPGIAA B TR A K & &, ARSI TR SSIRBBIRIRE, R 1 Hk s
JRA S AR PR BB (-80 °C), RE T4 T4 AE, T+ HXH A0 BV AFI PRI RE Sy dm vd Tk BEIE 8K . EAh,
HAMKBERGA REAS W E M A A4, R A AEHTA R

G50 AT HHR AT AR W B K TR PPIRES, SRS A Y s8KAHTE, Frfl s AR A
7K B H K B IE B BB BRI . FOIREREL . 3D ZEWFT BN IR AR A7 1 R v () 2 B A 3 45— R 51
FRIET—1k, AEHEZh A 3D FTEIREES= M .

e PN

[1] L. Sun et al. Tonogel-based, highly stretchable, transparent, durable triboelectric nanogenerators for energy
harvesting and motion sensing over a wide temperature range. Nano Energy 2019, 63, 103847.

[2] S. Chen et al. Mechanically and electronically robust transparent organohydrogel fibers. Adv. Mater. 2020,
32, 1906994.

[3] S. Jiang et al. Breathable, antifreezing, mechanically skin-like hydrogel textile wound dressings with dual
antibacterial mechanisms. Bioact. Mater. 2023, 21, 313.

[4] S. Chen et al. Chinese tofu-inspired biomimetic conductive and transparent fibers for biomedical
applications. Small Methods 2023, 2201604.

[5] S. Jiang et al. Intrinsically cryopreservable, bacteriostatic, durable glycerohydrogel inks for 3D bioprinting.
Matter 2023, 6, 983.
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ETERFT AR MAYKRSIL. . BURERKER
sRefbE. RREHR. KBk
oL Tl Kep

REBORREY) SAFN P R RHGREZ . SaKE, S g Mgk gL B AR S5 1 AL
BCFFAER T A R G B A R E SRR, AR A il e 05 A MR R] I B2 DA B i — EAAE DR AR
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HE R £ 2024 BESE T I AAORR S D13-7K BE AR
KT FIETEGE FIARHE, BT S S B AR HR T R R YRR LG i R R Ek R
FIZIRL KB . HoAg [GTR AT 15 223.7 MPa, WiZdai BErIik 10.3 MPa, I HLIAHHEAF 2 70%0Y & 5 7KK .
BRItz Ah, KB AE AR R B B AL AR SR, IR AR G L REAS W L AT A A0, B
FEIBTERICIZES S, AR RIEA 2D K 3D FEAR. [RIIHZ KB A v 5 7K S5 ol L o B o e R
M. 25 BT DA TR %507 T ) R

D13-P45
ST T R AT I S KR e
T LA
R Tl K

KB PR LA ) I 245 ZE A RN S I, e kAL BRI £ A2 3. BRI, WA SR 3R LA 5 o2k
S L BRI ACRE TR I ELR Bk A . RIS RME  (CMC) 2 — B DLk s e SRk, Ha 1
FEOTA KRR . A4S DA CMC R ERMA S J124PE R S PR AR R AR W FP A Ak e . H—2 K
CMC FISALENS | A AR SR PR I D99 265 v, A5 B 2 B 2 N 8 S5 R AN TR AT RO, A3 T A i 0 (1100%)
A& (26 kPa) . K& H M5 F B 185 6E /7H0 PAM/CMC/NaCl /K E#iE, 51 A NaCl KT =0 a0 S f ik
(6.44 S/m) . GROKMHERBTZRME, H R H CMC MIE R WA, B — P R AR TR =
FE PAM/CMC SHLKEER, %5 A = BE (4560%) . {KIEH (20 kPa) . 1E#E S . = (0.85 S/m)
R AT AR ARZ P . DATK A - R 7 U5 8 Ay 5 A 70 Py v LK 17 722 £ et T 2 B s e 1) R A2, T
R Rl PNENSRibprer B

D13-P46
RS2 B A - 0 R O B AR RE YR HR K R
(75 i
PR 240 7 PR e

FT G 5 R RAL, 7KBEIEBNN 2—FE R B 2 AR, MBS s S BoAA BB
SR, BRAE A 7K UG FE T ) R S B R SR B 1 e AR BRI B BB PE (370C), I HL I A%y ¥l o 75 B A 7%
A TR . A SCIRATRGE T —Fhfa] o A ) ems, s A A R N- S B BERE  (NIPAm) SRV
ZCBRAL” M BAESEINBENE (EYL) JEBUIE A — D AR R, 4 78 P BB /K 46 5 RN 2R 1 il
SER TSR EEE M PNIPAM/EYL /K ¥ . PNIPAm/EYL /KB A X S 0 R gi 3t (il 12 MPa) . R
WY 5 E . T ERE AN S AR A A . 5 PNIPAm /KB A EE, PNIPAm/EYL 7K 5 () EE 42 22 5
(0.046) AL T 40%, HEEAZH T EYL BIFEAE, =T LCST PA_E, PNIPAm/EYL (7K % BE 4 5 %K (0.056)
A REFE, B R HRdoe b Eae. ARt —2uEl T PNIPAM/EYL K38 2 251
N REASAT R AR NI AR EE . X ANy 15 5 B P K S I A TR TR DL AR, T EL
RAVE R M BB R U0 B4 T LA,

D13-P47
D tE B 0 22 M 2% ) TR
kEM !, ExR!, TERA, HigLT
A Dl R A AL T 22 R S &

240 ML 2N R S0k o o ) B2 A I A AR 20 B AR A S it R 540 AR A5 R LA S BE T T
EH B REEREN . EAEE 207N, B YR AW AR R R IR 2, )5 2
W%, B S IR I EHARR BEZ nTIY, (HRAEE 0 T RGP RA @i, AR R T
5 2R R 25 SERAAE I St 1B (R UG B T TS I R RCR . il SRR A/ NV TR B 41, T
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PABRIG AR 2-10 nm AR . 2RISR LS, (RIS, AR 22 0 2 nl A 300 E WS B S &,
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TS B PR A R FEE X 295, 3K T MR A 1B RUBE 1) 2 SR S R S S b 20 T RO LD PR RES T s BE A . ARy
RGP ZARE AT A ZAE, i, AU AU L8 715 AT DATE VR s
YRR W BEI A Al R A
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BRfTAEY, FIHZATAEY) F RS AR H 7 M R T s, IF5IA 3, 3- A (TEA)
PIBERREE AL, A1 TR RN S P b S A e b, R, A i 2R R 58 [T W] DAFIRE 418325 BH S R 1 72
HAERORIREREE, MIMGE T —M B Z M S5 KSR . R 2L O E A B5E
BEPKER ML, H4 TR A EERE . BT ERE . PUAELIERIBTREPERRR Z DI BE UK SR . Ot
SIS P B SCAIE I TIZ KR IR E AT £ /MG B R THEGEE, IF BRI SCNA R . Iesbh, it
BRRGATI EZG Y RS TILEZE B TR (EGCG) H5R T /KEHR A e Re FIbt B 1
M. REPUAAN EGCG W A Rl fe T HiA: 22 0 I R A IR 2.
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FATAM A BRI (ES) FiZZhae S KB, W TIRAIEA T, ESXMnO@EanfER. 4if
P LI EE R R, KBS ES KW RAMRIZY, W ASE— A rUgg, (RS T, B
TG e AR ) LA AR B . BRTAR, AT R BT . A ST R KA OB TR B TS S AR TR
W

D13-PO02
Functions-integrated hydrogel as a wound dressing for drug release and health monitoring
Haiyu Li,Hui Zhang,Jie Du*
Hainan University

A bio-hydrogel was prepared via a low-cost and time-saving strategy and was studied as wound dressing for
precision medicine and health monitoring. Promoted by self-catalytic pair, gelation time was dramatically
accelerated and the hydrogel can be freely modeled at -18 ‘C without losing flexibility. As smart wound dressing,
the required properties such as self-healing, self-adhesion, antibacterial and sensing stability, were integrated into
one hydrogel. Abundant hydrogen bond and metal-ligand coordination which facilitated the hydrogel with
self-healing efficiency. Owing to the catechol, hydrogel could adhere to multiple substrates including skin, and
showed good antibacterial activity. A wound dressing was fabricated, which exhibited excellent correlation and
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efficiency in monitoring of body activity and drug release. In vivo experiments proved that efficient drug release

of hydrogel dressing significantly accelerated wound healing. Additionally, the dressing exhibits excellent
biocompatibility and have no negative impacts on organs. Herein, a smart wound dressing that is different from
traditional way was proposed. As a smart device, it can be integrated with wireless devices and is expected to

participate in promising applications.
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D13-PO07
Zwitterionic ionogels with water—mediated stiffness transition for shape memory and moisture electric generation
Shuaibing Wang,Si Yu Zheng,Jintao Yang*
Zhejiang University of Technology

Moisture—-sensitive gels with recyclable and switchable mechanics hold great promise for electronic generation.
However, the volume, mechanical, electrical stability of gels during repeated hydration-dehydration remain a big
challenge. In this study, we have developed a high-strength ionogel by incorporating a polyacrylic acid (PAA)
network with multiple hydrogen bonds into the polyzwitterion—ionic liquid (PVBIPS-VEIMBF4) network. The
resulting ionogel exhibits an exceptional breaking strength of 67 MPa and significant water-induced softening
(2600-fold modulus decrease) with the elongation of approximately 708%. Moreover, it remains stable over 7
rehydration processes without volume deformation, simultaneously exhibits excellent water/heat induced shape
memory behavior. Additionally, due to the protonation ability of polyelectrolytes and the exceptional hydration ability
of zwitterions, a single gel-based MEG can consistently produce a high voltage of 1.17 V at 85% outdoor humidity.
With diverse applications in different states, this excellent ionogel demonstrates enormous potential for sustainable

development of green materials.
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