WL T RFFR,E 51 A, H 68,2024 F 11 A
Journal of Zhejiang Sci-Tech University
DOT:10. 3969/j. issn. 1673-3851(n). 2024. 06. 003

— S U RABRHEREESKERD
H & K EinE R TG

aoB,FE W

Gt T R FMAH S TS 400 310018)

B E. AT RGeS I A R L0015 o SR, RILEAEE(PA) Ao RALER ALY sk, PA/4% & F 444 (PA/
Fe), it A R MR B 5 % F A & B4 (CMCS) I s KB, £ KB IE 7l B — B AL R (NO) R 5 F N, N'-
AP T AN, N -Z 24 H-1, 4% = (BNNG) , 12 3] BNN6@CMCS-PA/Fe £ 47K % A ; 37 BNN6@CMCS-PA/Fe
89 L5 My Fe b A AT R AR IR L A R ARSI E AL, EREV . EKRERAAR RO FRERSEKE
(1169%0) . A B FEHE T % AP AHAH A @, SF B ARG A fo A A s £ 405 nm AT, RE ¥ 49 BNN6 2
B NO #yi £352] 7 7.2 pmol/(Leh) , 5 BKREIZAE 808 nm KB T &I AMZL L, 10 min F35H:8 36.5 °C;i%
KB FH EH AR KA E AR EILR T BEagFphl 2R, 3 bl NO x-am i 69471 F 344 93%, i@
SR MAS A A R ABE 9900, AT A AR AP LR T B R et o e SRR T R IR,

KBIR : RIUSEE; B RER; —RALR G R BRI H

HESES: TSI MEARERS: A XEHS: 1673-3851 (2024)11-0753-11

SIS . B, — R RBA T R L AR H &AL RLA R IRAE]] T T RFFRARAH
#),2024,51(6):753-763.

Reference Format: XIE Ran, LI Bin. Preparation of a nitric oxide-releasing chitosan-based composite hydrogel and

assessment of its antimicrobial properties| ] |. Journal of Zhejiang Sci-Tech University,2024,51(6) ;753-763.

Preparation of a nitric oxide-releasing chitosan-based composite

hydrogel and assessment of its antimicrobial properties
XIE Ran, LI Bin
(School of Materials Science & Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To obtain a wound dressing resistant to bacterial infection, protocatechualdehyde (PA) and
iron chloride were coordinated to form iron PA/ferric ion chelate (PA/Fe). Then PA/Fe was crosslinked
with carboxymethyl chitosan (CMCS) by Schiff base to form a hydrogel, which was subsequently loaded
with a nitric oxide (NO) donor N, N'-di-sec-butyl-N, N'-dinitroso-1,4-phenylenediamine (BNN6) to obtain
a BNN6@CMCS-PA/Fe composite hydrogel. The structure and properties of the BNN6@CMCS-PA/Fe
composite hydrogel were characterized, and its biosafety and in wvitro antibacterial performance were
analyzed. The results showed that the hydrogel had excellent mechanical properties, a high swelling ratio
(1169%), adhesion to various materials, self-healing ability and excellent biocompatibility. Under 405 nm
light irradiation, the rate of NO release from BNNG6 in the hydrogel reached 7.2 pmol/(1.+h), and the
hydrogel exhibited photothermal effect under 808 nm light irradiation, with an average temperature
increase of 36.5 °C in 10 minutes. At the same time, the hydrogel showed significant inhibitory effects on
the growth of Staphylococcus aureus and Escherichia coli» with antibacterial rates exceeding 93% for
bacteria inhibited by NO and over 99% for bacteria inhibited by photothermal effects. To sum up, this
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study provides theoretical basis for the application of gas-releasing dressing in promoting the healing of

bacterial infected wounds.

Key words: protocatechualdehyde; chitosan; hydrogel; nitric oxide; photothermal effect; antibacterial
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Pl NAR N IEPE SR A T i . A5 51
A 25 NG N-Z A T2N,N-F
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B AE O FRECHRI R Bk NO, i — 203 5% PA/Fe
FIPTE AR . AR, NO & B A P4, 42 o 4 g 3
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Iy FIECASE 52 07 48] S8 XL 2 285 2 ke 1) 6% 7K 6 e 7K 35 G
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(CPFB) ., Xf CPFB BYZEHGFIPERESEA T RAL , I3
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CMCS W H it 22 sk AR A R 2 A
PA K EFEAER (FeCl, «6H,0) N, N'- T 3-
1,4 ZK "} (N, N'-Di-sec-butyl-1,4-phenylenediamine
BPA) (A Mk 4h (Sodium hydroxide, NaOH) | W fil§
FR#M (Sodium nitrite, NaNO, ). £k 8 Chydrogen
chloride, HCD , — H 3£ I K ( Dimethyl sulfoxide,
DMSO) ., Pluronic F127 FIJE/K £ B F BT Hz T 3L
25w — S E A I 5] & (Griess 25 &) 8 H
R RAEYBHE AR A BRA w) e TR A
Mt (Thiazolyl Blue Tetrazolium Bromide, MTT),
DMEM(Dulbecco’s Modified Eagle Medium) 3% 33
Fe | wE e £ 2% vl 18 W (Phosphate buffer saline,
PBS) #l it 2F 4 e 1l W |1 b i U5 i A= W R A TR
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B 20 pl WIEECH 107 AS/mL (RO A )
3SmL LB #FEELFEW T, IS5 1 mL KE 5 MW
CPFB /K EEE LI 5 (CMCS 411 CPF 20 fin A %24
HAARD , 1E 37 CHIRIEFEM LA 200 r/min &
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J&i » CPF,, .CPF,, .CPF,, 7K ¥ i i) %5 ik % 43 1l ik
F 952%.1169%.866 % . T 3¢ BX % JF #11K
CPF,,, 7K &E B 1 X AR 25 1) 25 5 Bl e I 5 % ik SR 4%
ik, B PA/Fe & i 038N, 7K B IE A 28 3K I 4%

A[ﬁ[??]

MR KRR 2 3 K, B CPF,, i
BRI . (HJE CPF,, /K %8I 0 kR A 3 T
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