9 52 ML (FENXT HUAXUE) #F58fcy %7
2024 5 7 H Chinese Journal of Analytical Chemistry 955~963

DOI: 10. 19756/j. issn. 0253-3820. 241220

A E ST S WRAL S/ & K R 7K B S F TP R B BT
FMEEn DA TR

8 AR XK HEHAK EFEE ok
(AL Tl K ARl S TR, KB TR E P E AL S, ERAMWEESS 7258 “1117 518 &,
Tl A e B S s, Widbs Tl LA G .G, I 430068)

W OE DU R 05 R (CS) MBL AL EL- 4 KRR AR UL (BiyS;-Au NCs NPs) R JEU} il 45 T
B M A SR 5 AR A BOGHIEYT AR HEAR S5 45 1 A G DIREAHT BUK BERC R, TS AE CS FEA EA IR IL
FIE PR SRR B A, $ s T K BER S AL R . FEEIR (25 C)F 4R ke 7E B (CHI-C) AN
BiS;-Au NCs NPs Z33 R S PR S5 , BI T TR SR 4% . ASBIFSR ] 4519 Bi,S3-Au NCs-CHI-C 7K EEHE Al #£
1 min W7E/NRIBEFIRAR TG 05 1 REAIE SIS, I FL7E 808 nm ST /MEIAGT T, HaR [ 7% 49.2 <€,
AT A AT B8R FESR A% I A0 AL, 7 1 AR S5 43 1 40 BRUER G . 7E 365 nm $RAMEIRGT T, K BERE & S 2 21
5, AT S DG I A T FE I 0, A3 R 003 R B2 ARG . AR S 25 9 BE VK
HERE A By L FEA i A S 52 & R 11 IR B AL 150 LI

KR ZUREKEER; SALB-SAKEE; LT $OL; RN

MR DANL LA (2020 EEREEHRE ) B, 2020 -2BRIEAEHT & 1930 J7,4ET-3T 1000 J7,
T2 2040 4F | A ERESAEFT R OIAE] 2700 T HRT, ARG SR MR 3 5016 RIG T 7
Rz —. PARVIGIE B2 ST 8RO B ATB A A & 1 E 5k ) (HR, il T 5L
e XA B S AT 25 A BB, L AR R B 2 5 B R R 3 RS i A N R
I, R RIS ENGIT -6, S8R BR e 40 ML B , B 1 T AR DR 240 P g

IKEE RSS2 H T A YA RIS A 58 $005 o KEERE BT RAFRAE ARt L ARk . RRoe DA
Ko T o LB FATUR R B, W ol 43 1 DX PR R > A T R A . AR K BRI Tl 25 T ik T B
B FARESE S ARG BRI T A DA dRh e . BEr MR EC SR T EA AR
P B4 5 T TR K BRI Ok 12 e AT B K O T 3 o A 4 2 S PR S 2 R B IR T
Ko DOCHUG N BATIERCEE . Tk {2 RE R TSR, ) 2 T el A
W03 FNZ5 1 /3 450 18 AR S K BRI A A M SR 22 DB ] T SR K BRI , ] SRS
FEPRE B AT AR WA 4 11 SECSE 000 B 1k 3 10 60 T ORI 5 A8 58 4 i A 1 A0 T 2 5 i se e 4 1 A o

FEHGAIT (PTT)SZFEAEIT LA (NIR ) OCRE ST T, SRAETE IR 4l SV i 4 KGR BRI Y RE RS AL
Shy I AT (S 8 057 S 38 TR 7 A K A PR 3, R T R SE SR A i T ik L T NIR
EHGETF BN N — R A RAIEERE TG T3 . RIS Al Rl THIR S | &% 40 1 P 2 1 B s
I 2 P A8 AL | B A FEAN T 2 | RT3 0 e kOB E A2 k05 1 AT

LT b, ASHIF ST R FH DR B S 0 O B T B BB L OB ARERR L 2Ot R AR A AT v AT
Bi,S;-Au NCs-CHI-C /KEEE . FEZRL (25 C)F, 82K B sl HEST BBE (CHI-C) A AL B - 4 4 K 4 oK
K7 (BiyS3-Au NCs NPs) 25 fif BB FEIR A1 5, i 1 min BIVATIE AR 45 . Bl & 0 K B B LA R AR
A () ATFE/INERAN T SR SR Ak, 38 B ASHL A QT IR AR i @ s (2) B R ge , mT
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AICIIREIRA BB AT | N AR A5 MR 52 e M S AR R f ORI ;- (3) LA 9ot
RE, AT TSI 1 M DA BB AR SE R DL o ASRITFE T ] 5 F) 7K BRI Ao R P AR S 52 2 XU A1
B 1 PGSR TR A S

1 SCIGERY

1.1 E5RF

RF-6000 2562366 HH (A AR HEAR]) s VERTEX70 IE2TAMNEOG#S (6 B & v /4w ) ; ZEN3690
T IR SCHOERE FE AL (T2 DR S S A PR A R ) 5 FD-1D-50 ¥ % T4 ML (b o 18 B2 e 52 56X 25 A PR
F]); WFH-203B = HISAMT (iR AR 2 PR ] ) 5 FLIR E40 ZEAMARSAL (i RTHLL
SNSEHBHEEBRA T ; Varioskan LUX ZHRERFFRIY . HAAKE RheoStress 6000 Jig#% i 25 {F Thermo
Scientific Nicolet iN10 & BLIH AR £T HMGHE(Y (36 [E Thermo Fisher 24H]); HITACHI SU8010 37 & #1434
HL T~ W38 ( H AR Hitachi 24 H]) o

A M3 FE 1 (BSA, =98.0%, 2 [E Biofroxx A H]); HNO3(65%~68%, [E 255 B2 F A FR A
H); FEBE(CS, IO WEE = 95%, B 100~200 mPa-s, 4T, L oA RHE AR AR s G
A ITE (LR AE R A RAF]) s WER-BERE R O Al DMEM #5575 (AUt 3880 R H/R A
Ytk eel A BRA ) o HB R4 R o0 b 2l ([ 25 2 B2l A FRA R ) o BRI L (AR b Al R 251
iy ) ANRBARBAIM(BI6F10) . 4 ¥ A H IR (S. aureus, Ji's ATCC6538) FI KT A
(E. coli %5 ATCC25922) 410 F At b A B A= I EORAE G T . S50 K A 417K (18.2 MQ-em) .

1.2 XWHE
1.2.1 KERAE&

Bl CS-HCIAEH (0.5 g CSET 50 mL 0.1 mol/L. HCI VAW ) o K 0.24 g 3.4- " RILEFR . 1.24 ¢
-3 (3- I BRE FE N L) Bk IBE — W1z (EDC) F10.37 g N-F2FEBEFARE IV iz (NHS ) ¥ T~ 25 mL HCI-JE/K 2
BE(L:L, VIV)IRG W WS BOMA S CS HWh W% pH 4.5~5.5, B RAHE 12 h, 75 2 Y7
i HC1(pH 5)HifEtT 2 d, R T , 1558 CHI-C,

2 3CHR[ 23 1A 77 i 4% BisSs-Au NCs NPs, FRHU 33 mg Bi,S;-Au NCs NPs BB K , A T iEF
450 pL ik, FREC0.015 ¢ CHI-C FAESIRH, A 550 WL dB4lsK , BEPEAf# o K BiyS;-Au NCs NPs
WO CHI-C SR A, IR IENR % 2 1 min, #HE 1 min 2247, §il75 Bi,S;-Au NCs-CHI-C K BERL .

1.2.2 KERAIEHERETEM

BLHIA R BE (CRi=0, 1. 2. 3 14 pg/mL) Y BiyS;-Au NCs-CHI-C /K EEE , SAAB R 1 mL, R H
808 nm NIR(2 W/em®) B4} 10 min, FIECR IR 30 s i0 s — IRV BRI
1.2.3 KERAEIMIE RN

Bt E. coli B S. aureus B IFW (100 wL, 10’ CFU/mL) 5 1 mL Bi,S;-Au NCs-CHI-C /K EEIEIR A,
808 nm NIR(2 W/cm?) B85t 10 min, 1h /&, ] 1 mL JC/E PBS B2 405 . HL 100 WL H B H BRI A TBiE
M TE 37 CTF SR 24 he LIRZE NIR FESY BiyS;-Au NCs-CHI-C /KB A% R
1.2.4 MTT ETEM AR iE S %

K MTT 3 FF0 K BERR R ANMAR2E 2 78 37 CF 4 K #I Y BiySs-Au NCs-CHI-C KEEEAE & A
JRZE IMYE (10% ) A1 85 -8 K (1%) 1Y DMEM 58 &353R 5 h 7 F 24 h, SRS, 5 B16F10 41
WIAKSEBEE 24 h, TEROGRE
1.2.5 §EE/MREGORESIeHEEN

¥ 20 H CS7BL/6 Wi/ N R PR B & SBR , 2 T 55 B16F 10 41 (100 pl, 2y 10° cell) )i,
T R e WG /N B g AR R AB L, A SOINRIAR TR . #E 8 . IS SRS #IUIRAS , K2 7 d 5 58 LT 8
/N B R 7

TETCHE AT e /NRIE T 5T 80 WL 1.5% 8¢ B4 b Z- S A 7RI , FH - AR B R 8 e i K5 50 L
S. aureus W (10" CFU/mL)TEG 1 Lo i /NRBENL A S 1. (1) 25 X HRAL , %05 USRI TAT i
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SEALER; (2) GG ZH VM BHPERTIRZH ; (3) BSA-CHI-C /KEEC4H ; (4) BiyS;-Au NCs-CHI-C 7K BEfiE
ZH; (5) BirS;-Au NCs-CHI-C /KEEZ+NIR (808 nm, 2 W/em?)2H . SZEe A L2425 4 % i3, 7. 11 Al
14 d /N OB A B O, 78 14 d ABFE/NFOTIEED D 24121,
1.2.6 Sit=a

K H ¢ A 35 X AN [F] 4 ) 1) B S RE AR HEAT S 124 0 A B p (. 2 p<0.05(*) . p<0.01(**) Al
p<0.001 ()i, Hooz S A A G243 .

2 GRS

2.1 Bi,S;-Au NCs#HHERETM

LAZE I 375 F1 26 1 (BSA) AAEHT 45 T BiySs-Au NCs H A HRPEE, HOUKAHIAZ N 134.2 nm ([ 1A), Zeta
L2045 18.1 mV (P 1B) . HfRA (2 HCAE KV o BURASE 77 €5 40 B2 CTEM) P L 1C
7R, BisSs-Au NCs 52 bH - R IURL TR 20 3 nm, P46 BioS;-Au NCs 54 BHRHIG A 2RI e

A B a
15 Z-Average size:132.4 nm L Zeta potential: —18.1 mV
3 c s}
S10f < L
z £ 2}
5 [}
2 ST &
=20 s 1}
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2| sor
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) 32F
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0 i 1 N 1 N 1 28 1 1 N 1
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K1 BRACSE BT (BinSs-Au NCs) B (A) KB RiAE (B)Zeta UL, (C) BEHFHEL(TEM) EIFI(D) X S
O FREIEE: (E) ARIVEEE BiyS;-Au NCs EAFEHN O R SHEIE R (25,=500 nm) (Cy;(a~d):
1. 2, 3M4 pug/mL); (F) REIMEE Bi,Ss-Au NCs BT HE LR (Cy (a~e): 0. 1. 2, 3 Fil 4 pg/mL)
Fig.1 (A) Hydrodynamic size, (B) Zeta potential, (C) transmission electron microscopy (TEM) image and
(D) X-ray photoelectron spectroscopy characterization of Bi;S;-gold nanoclusters (Bi;S;-Au NCs); (E) Fluorescence
emission spectra (A,=500 nm) of different concentrations of Bi;S;-Au NCs composite (Cgi(a—d): 1, 2, 3 and
4 pg/mL); (F) Temperature curves of different concentrations of Bi;S;-Au NCs (Cy; (a—e): 0, 1, 2, 3 and 4 pg/mL)
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2 5 PRI B AR K, T R B T AE K P oK PR TR 1Y BSA 43T A, 1 1D (1 X-5
2R T RETE (XPS) K B R Ak AR &4 Au FI Bi T, UEIC 2820 1 4 H BirS;-Au NCs., i T
BiyS;-Au NCs W s R ZUA L1 45 (] 1E 41D BRIE— 20404 T HZOEMERE . K 1E 9
T 7, T A8 AR 5 B i Y S o B R | i VA B T R O B I TR O R R
4 wg/mL B SERREE f K, I H AR ISR KIS

BiyS; Fl Au NCs #HAT R D EEAREE ST, 42 T BiyS;-Au NCs B A MRHEHMERE . DAZlK
St R R 808 nm LML AR BN RIVE BE (Cr=1. 2. 3 Fl 4 pe/mL) Y BinSs-Au NCs 9, KA IR
JEAGD SR TR . 45 RE0 ) Bi VN 4.0 peg/mL I}, BirS;-Au NCs I 2 NIR(808 nm . 2 W/em?)
HESF 10 min 5, IR LR 47 °C, THE T 18.2 °C, stk AEM R 48 FIREIUIHE T 2.6 C (K 1F),
W] Bi,Ss-Au NCs HA B IR
2.2 Bi,S;-Au NCs-CHI-C 7K R I E

TEEIRIEFE R % BiyS;-Au NCs 5 CHI-CIFIR A, 1 min PN BV AT /K BEIE (1 2A) . FE I 7
1, CHI-C 1 Bi,S3-Au NCs H1(1Y BSA i S ERIE 2 FLIM 2% . MK 2B Rl & H | BiyS;-Au NCs-CHI-C
AR T BB T L TR A R L 1 I K s LA S R B B, S U TR S 405 1 4 H g
HET A (F 2B) o

BSA Bi,S,-Au NCs .
Lk — b — b

BSA-CHI-C hydrogel CHI-C solution Bi,S,-Au NCs-CHI-C hydrogel
B

: ™ ——
“ m [ — |
&2 (A) BiyS;-Au NCs-CHI-C /KEERC il &5/ 5 (B) /KBRS IZERTHPEIR

Fig.2  (A) Preparation process of Bi,S;-Au NCs-CHI-C hydrogel; (B) Photos of adhesion of Bi,S;-Au NCs-CHI-C
hydrogel

JIT B B K BERETE 52 AR TN s AR ZUAY D' , 3 A T S I 0 7K B P ke 11 JEL S 155 1
FRAE T AT BE (18 3A 1 3B) . N T HIF BiyS;-Au NCs-CHI-C 7K EERE B 4%, & 2o X kAT 1 408G
AHT. SR EIR, CS I CHI-C 3 R 1 IH)E T O—H Fl N—H B 4548 2k (3356 em™) ;. 5 CS A
Fe, CHI-C 7E 1539 F1 1298 cm ™ 4b3 5B T XTI C=C S S5 R A i i g | pb— 2
WESE T CHI-C A& i 3C)

K HERE AT T /KBS AR R . W1 3D BN, 78 1%~100%5 28 35 BBl Y, BiySs-Au NCs-
CHI-C K EERE AR 7 S R P 1, I H. G/ T G, Fe W /K R e Jhg 266 sk [ AAC o 3R 41 il Ik 4
(¥ 3E) 755, BiySs-Au NCs-CHI-C 7K EEfE Y 25 B2 BE 5T 0 338 0y 3G hnnin W S G . 1 B4 W B i ¢ K
BERCILNFREEH . B3 S AL RN (KL 3F)  IKEER T Z LM 454 . TEM Bl K, BiyS;-Au NCs 3412
SIARTEKEERE T (81 3G) o DA EASRIIEN & s il 25 BA 9O BER) BisSs-Au NCs-CHI-C K EERL
2.3 Bi)S;-Au NCs-CHI-C 7K £ B LM BE TR0

%521 BiyS;-Au NCs-CHI-C /K BEHLAE 808 nm STZLAMEIRGS N FDEEERE . 4nIEl 4 Fos, Y Bi MR A R
4.0 pg/mL I, BipSs-Au NCs-CHI-C /K BRI E THE 1T 14.8 °C, MAEAHIE 5 T BSA-CHI-C 7K BE
JEAUTHR T 3.7 °C, KT H I Z EE BiyS;-Au NCs-CHI-C /KBS BA BLAFHDERWERE
2.4 Bi,S;-Au NCs-CHI-C 7K B BRI P B I BEVE MY

KA AL 5 T KR O CIAPT R TG o WAL 5 7R, BipSs-Au NCs-CHI-C 7K BERZ +NIR 41

A

f.
|
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I3 BiyS;-Au NCs-CHI-C KBERZAE (A) HZRSE T AI(B) 365 nm FAMEIGT T A5 (C) €S (a),
CHI-C (b) Fll Bi;Sy-Au NCs-CHI-C /KBEIE () FILLAMEIE s FKBE A9 AL BisSs-Au NCs-CHI-C
IREERE B (D) e 4140 A1 (E) SR 5 (F) BizSs-Au NCs-CHI-C /REERE A9 L 5L (SEM) 1R 5
(G)BiSs-Au NCs-CHI-C /K EE/ Y TEM B4

Fig.3 Optic photos of Bi;S;-Au NCs-CHI-C hydrogel composite under (A) daylight and (B) irradiation of
365 nm light. (C) Fourier transform infrared spectra of (a) CS, (b) CHI-C and (c) Bi,S;-Au NCs-CHI-C hydrogel.
Rheological testing of hydrogels: (D) Amplitude scanning and (E) frequency scan of Bi;S;-Au NCs-CHI-C
hydrogel; (F) Scanning electron microscope (SEM) image of Bi;S;-Au NCs-CHI-C hydrogel; (G) TEM image of
Bi;S;-Au NCs-CHI-C hydrogel

20

——
—e—b
15 —*—¢
——d
—e—c¢

0 5 10
t/min

K4 A[EIRE (Cyi) B9 BixSs-Au NCs-CHI-C /KEEHAE 808 nm JTLLA1 (NIR) ST T A e AT Hh 22 -
(a) 0 pg/mL; (b) 1 pg/mL; (c) 2 pg/mL; (d) 3 pg/mL; (e) 4 pg/mL

Fig.4 Temperature curves of different concentrations (Cy;) of BiyS;-Au NCs-CHI-C hydrogel under 808 nm near
infrared (NIR) light: (a) O wg/mL; (b) 1 pwg/mL; (¢) 2 pg/mL; (d) 3 pg/mL; (e) 4 pg/mL
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A Conirol Bi,S-AuNCs-CHI-C  Bi,S,-Au NCs-CHI-C
hydrogel hydrogel+NIR
E.coil
S.aureus
B 120 C 120
B a
100} 100 F B b
g 80f 2 sof
g oo S 6o}
2 8
2 5
5 40f 8 a0}
g <
M m
20} ol
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K5 (A) ANFEEIEZMFWREEIERE; ANFELHEZEAENXT(B) KT R (C) 4 B AR AR &
B (a) BiSy-Au NCs-CHI-C /KBEHZ, (b) BinS;-Au NCs-CHI-C /KHEEHE+NIR

Fig.5 (A) Photographs of bacteria growing under different treatments; Bactericidal rate of (B) E. coli and
(C) S. aureus under different treatments: (a) Bi;S;-Au NCs-CHI-C hydrogel, (b) Bi;S;-Au NCs-CHI-C hydrogel+
NIR

(I RE AR 2 T A HH 3B Sl TRV TG R I HS B T R R R, U BinS;-Au NCs-CHI-C 7K BEE HA &L
SR B IACR B TE P
2.5 Bi,S;-Au NCs-CHI-C 7K R B9 20 R 4 40 48 A 14 Fn 20 AR oK S S R i BRI 4

IKBEREAT FECRME R A= ik, i B BRI A AR o AU AR 2SS PP A ) 2R A 2 R 1
FEI Rz —, i MTT R0 T 2 A KSR I A0 8 . 25530, BiyS;-Au NCs-CHI-C 7K EEE S
BI6F10 4HffI3L07 5 24 h Jo , Z0MOAE TG R I47E 90% LA L, Ui WA I /K SRS BAT R AT A A AR 2k (1 6A ) 48

A 120 B 120
L Il Bi,S - AuNC-CHI-C hydrogel L
100 100
X [ X [
> 80 > 80
5 60 £ 60
= 40 = 40
Q L &) L
20 20
0 0

0 1 2 3 4
Concentration of Bi**/(ug/mL)

K6 (A) AR K BiySs-Au NCs-CHI-C /KB 5 B16F10 ZHI3LIE 75 24 h J5 AUZRMIAEE R (B) A
AEFREAE T 9 B16F10 2B IAATE % . (a) BiS;-Au NCs-CHI-C hydrogel, (b) BSA-CHI-C hydrogel ,
(¢) BSA-CHI-C hydrogel+NIR, (d) Bi;S;-Au NCs-CHI-C hydrogel+NIR

Fig.6 (A) Cell visibilities of B16F10 cells incubated with different concentrations of Bi,S;-Au NCs-CHI-C
hydrogel composite for 24 h; (B) Cell viabilities of B16F10 cells incubated with B16F10 cells under different
treatment conditions: (a) Bi,S;-Au NCs-CHI-C hydrogel, (b) BSA-CHI-C hydrogel, (¢) BSA-CHI-C hydrogel+
NIR, (d) Bi,;S;-Au NCs-CHI-C hydrogel+NIR
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i NIR YGRS, BiyS;-Au NCs-CHI-C 7K 58 41 4H M A7 5 B S B A%, U BH BiyS;-Au NCs-CHI-C 7K &S E
NIR HEGH T HA B i A SR 4R Y B8 7 (€ 6B ) o
2.6 Bi,S;-Au NCs-CHI-C 7Kg FEERIEM

SR H/INERBE AL HE— 2 PF T BiyS3-Au NCs-CHI-C /KRR HE 5 & & B PERE . BiyS;-Au NCs-CHI-C
IREEE T LA A F ARG /B 0 (L 7A) 5 B s SR LT 65Ok it W 5&tam 5 n] sk
i W A 5 0 3 o7 A 7R 00 (18] 7B) o 48 808 nm ITZLAMEHRST 10 min J5 , BiyS;-Au NCs-CHI-C 7K #E
K& (Cpi=2 pg/mL) IR EREIEINF] 49.2 C (K 7C) . FEIELIAMDEIRETT 3697 11 d J&, BiyS;-Au NCs-CHI-C
IKEECA /N R T BB Bl s 14 d s, X—4UVh G DL el s, e dl/h G 0 s a3k
5, B A MR RIS (K 7D F1TE) o AEIRYT W], SER A /N BRI T SRR IS K, R BH i) £ 1 7K e
JREEAT MR /N B TE # A= 3ALRE (K] 7F) . H&E Je @2 s X B4, BisSs-Au NCs-CHI-C+NIR 7K
BEISIR YT /N B DA B T A S8 B8 28 1, I LI AT I S A R L 200 B A v R 20 R U BH ST
7K EERAE I LU G IR N AT R A 7 1M 5 & SAR 0 1 G i DhBe (1 76) .
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K7 (A) BOKEERNREE: (B) BUKEERSNRTE 365 nm G RIS (C) BUKEERNRIMLLAM
MEMR; (D) NGB EE R AR 5 mm; (B) /NP A RSHEAR A (F) /) BRI E L
Bl (a) XHARE, (b) W7, (¢) BSA-CHI-C /KB, (d) BiSi-Au NCs-CHI-C ZKEEE , (e) BiySs-Au NCs-CHI-C
IKEEBE+NIR; (G) RYT 14 d J5 05 H 414N HRE Yefafal

Fig.7 (A) Images of mice treated with Bi;S;-Au NCs-CHI-C hydrogel; (B) Fluorescence image of mice treated
with Bi;S;-Au NCs-CHI-C hydrogel under 365 nm light; (C) Infrared thermal image of mice treated with Bi,S;-Au
NCs-CHI-C hydrogel; (D) Images of wound healing process; (E) Quantitative map of wound size and (F) weight
change of mice: (a) control, (b) bandage, (¢) BSA-CHI-C hydrogel, (d) Bi,S;-Au NCs-CHI-C hydrogel, () Bi,S;-
Au NCs-CHI-C hydrogel+NIR; (G) H&E staining image of wound tissue after 14-day treatment
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Injectable Fluorescent Bi,S;/Au Nanoclusters Hydrogel for
Postoperative Photothermal Therapy of Tumor and
Promoting Wound Healing

LI Zhuo, YANG Shao-Xian, LIU Rui, YANG Zheng-Lin, CAO Yu-Yu, SUN Hong-Mei*
(Key Laboratory of Fermentation Engineering (Ministry of Education), National ‘111’ Center for
Cellular Regulation and Molecular Pharmaceutics, Key Laboratory of Industrial Microbiology in

Hubei, Hubei Province Cooperative Innovation Center for Industrial Fermentation, School of Life

and Health Sciences, Hubei University of Technology, Wuhan 430068, China)

Abstract Herein, a new multifunctional hydrogel wound dressing was fabricated for the first time based on the
crosslinking between catechol-modified chitosan (CHI-C) and bismuth sulfide-gold nanocluster nanoparticles
(Bi,S3-Au NCs NPs) by simple stirring at room temperature within 1 min. Benefit from the good biocompatibility of
CHI-C and excellent photothermal abilily of Bi,S;-Au NCs NPs, it could achieve postoperative photothermal
therapy of tumor residual tissue and wound healing. More importantly, the as-prepared hydrogel with fluorescent
property could accurately monitor the postoperative wound filling in real-time, which was critical to wound healing,
especially for irregular wounds. The smart hydrogel was expected to provide a new perspective for preventing and
reducing cancer recurrence and wound infection after surgery.
Keywords Multifunctional hydrogel; Bismuth sulfide-gold nanocluster nanoparticles; Photothermal therapy;
Fluorescence; Postoperative wounds
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