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Study on biological properties, antibacterial and analgesic activities

of ibuprofen-loaded photocrosslinked hydrogel wound dressing

ZHOU Yu-chen, ZHANG Liang-liang, LIU Yang"
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[ Abstract] Objective: To develop multifunctional hydrogels with excellent antibacterial properties and
biocompatibility for the treatment of bacterial infection wounds, which can rapidly heal wounds and relieve pain.
Methods: A three-dimensional porous composite hydrogel was prepared by using methacrylated gelatin and
polyacrylamide as raw materials and loading copper sulfide particles and ibuprofen through photo-crosslinking. The
hydrogel has good biocompatibility and antibacterial properties. The morphology and structure of the hydrogel were
characterized by scanning electron microscopy ( SEM ), Fourier transform infrared spectroscopy ( FT-IR), X-ray
diffractometer (XRD), etc. The swelling and degradation properties, mechanical properties and rheological properties
of the drug-loaded PAAM/GelMA composite hydrogel were analyzed. Meanwhile, in wvitro biological experiments
were conducted to verify its excellent biocompatibility and explore its antibacterial properties. Results: The PG-CuS
@ Ib hydrogel displayed a high swelling performance (100% =+5% ), which can effectively absorb exudate. The
antibacterial tests against Escherichia coli and Staphylococcus aureus showed that the inhibition rates were both over
99% . In the biocompatibility test, the survival rate of MC3T1-E1 cells was high, the cell morphology was spread

out, and there was no obvious hemolysis ( < 5% ). Conclusion: The PG-CuS @ Ib multifunctional composite
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hydrogel can meet the key requirements for wound healing. In general, the PG-CuS@ Ib hydrogel has promising

prospects as a wound dressing.

[ Key words |

Bk e N R &8 8, i T HAREE RS, 55 5
R o PRER I 5 BRI N | KR A R
e P BB Y AR T BT R I R b — > Y )
N WIRIRE € = R U EL T it K 7373
it 2 5 1R T A5 X W 9 1 0 R, TR AL LN
B RS D, T — Rl O
B kA T A ORI S

KB e PR AT TR 1 3L B e O SR 0 B R 4R
3RS W SNBSS IR 2 N N T A
FERE o AR I B A ST A I 4% 5 R 1) S K P
I RAA ML, A R Y LB R S 172 25 W) A ) e
R W) B S HE, O BB 4 R AR W AR S PR R e
PEST L ARG IR B A IR AR AR AR 07 A e
S5 BT R R D BE Ak K R IR bR PR D I8 AL
BB (GelMA ) PR HC Sk 95 58 2 A0 S 18 A4 ) AH 25 1k A
e e SR 5 22 5 TE T o GelMA S MA Bk W i
BGRB8 AR W AR A v
A RTINS G L YR T T e A 14
KT GelMA H Hy H OGS B PERE , AR B 19 RGD 7
B AT kb 4 R A0 M B S A e . fH Al Gel-
MA 7K B i T B — 1) 19 2 235 4, AL A 5 32 475 9K
A BRI TR o SR TN T R K R e R
125y 3 3k A2 HE 20 0 0 e A B Bk AR G L R R A Y
W iV 5 iy THT 2 B 2R TR S B (PAAm)
5 GelMA JE U > B 28 M 28 7K B i, B 7E AL PE RE
A PRI ABAIAETE A WG AN 0 T RE A
SR IR) L i 2 X6 52 2 03 1 SO SR 1 IR 1T RE T o

Rl DR KB e R A AR B TR) R, 51N T e 4
AR TS — P A AR AR B AL A
4 J S AL AE U K BE IR ARV BE A AR B 7 ThD
HA oy mE A B ALk T © B i Al
DA HE 1A S N N B 200 i 1 15 58 O 00 3800 4 I e A=
K A F (vascular endothelial growth factor, VEGF) 43
R N1 031 12 7 A i 2 G L K2 1 T2
A R AR BT TERE , 5 A0 B IR A R 3R RUCR
PeSE " o I HCVE A5 O ORE R A 3% 25 (IBU) i@
o 40 ARG W DR Sk DD A R R B AR
XA 42 e # 5R R 0 Jey T BELR VR T, SR i R
oA 5 3 o A o o R S RE S L, U AR £ ik A

copper sulfide nanoparticles; ibuprofen;antibacterial activity ;relieve pain;hydrogel

W, St T A A RGO R . H S K BE R
BRI 25 5, SC I T 25 W i RE 2k 2 R, k[ 4T Bk
YR - A - IR G R AE B, DT 32 B i i
pinE

ASHEZE 3 o P O AR AR W B R, O K — B
F5 BN AL T AL 25 W 19 2k B 5 2 D BE K BE IR
A&, BT ok 5 0 1RO S R RE LR
BEPIRIP M B D Am S . M IEHX — HAR
Ak 47 20 K KL+ ( copper sulfide nanoparticles, CuS
NPs) #l IBU J3 148 A LA SR VA M 5t frie 1 HY 66 D4 5 T
A B e g ik IS L T PR O A2 R Y A2 5 K BE .
W5, Xt PG-CuS@ b JK 5E JIE A Bl L 405 ¥4 L 9 1A i
W BE T3 HILBRCRR P A W A A 1 DL K T T M R AT
T AL .

MRETE

1 #Y5iKH

PR AE (AM, 46 99% , it 5 .79-06-1) B fist
(Gel,BR, 4 Ji& 99% , 4t %5 : 9000-70-8) . MA (#it 5
760-93-0) fi AL ( CuS, L5 . 1317-40-4) | A3 ¥& 5F
(IBU, 4li fiF 98% , 4t 5 . 15687-27-1) 2-F K-4'-(2-
B HE) -2-H B ORI Bl (12959, 4l 98% it 5
106797-53-9 ) ¥y [ B iz T 3500 24 ) ( B ) o
2 {usE

H 3z SUB010 A 4 4 HL ¥ fuk ik 82 ( SEM, £ =]
A A KM HBER X H 48835 X (EDS) ;
PerkinElmer Spectrum 100 %Y {# H i 25 f 27 Sp S 18 4L
(L E P EHRIAF) ;02000 %22 7R 47 4 H AL
(TA Instruments Q2000 , 7&K 45t/ ]
3 GelMA W tEF %

15 60 C /i NI HET 5 10 g IR 5E R i T
100 mL % /R £ 2% vh g (PBS) v, [o] 3 W fm A
10 mL MA ,J£7E 50 C OGS FHiHE 2 h, Ji] PBS
i T S I S R TR T TR R AR R Ry 400 mLL, B )5
1] 8 ~ 14 kDa #{ 1L & Hr 48 7E 50 C T £ 8 1K
BHTRAY, LA 50 MA FIZe Rt &5, % T
JR A CelMA R4
4 KERHWEI&EHTIE

PG-CuS@ Ib /K BE K1Y 5 W FE AN R - 4% 0.5 ¢

1073 Cyj
PEH ARG 2026 F55 35 555 10 £ ‘



Chinese Journal of New Drugs 2026,35(10)
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