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Preparation and characterization of high performance antibacterial
porcine acellular dermal matrix dressings
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Abstract: Acellular dermal matrix has been used as a clinical wound dressing due to its ability to
promote wound healing. However, similar products on the market have poor mechanical strength and
lack antimicrobial properties. In this study, we improved the preparation process of porcine acellular
dermal matrix(PADM) and incorporated quercetin (QCT) and poly-L-lysine (PLL) to fabricate an
antimicrobial quercetin-poly-L-lysine-porcine acellular dermal matrix(QCT-PLL-PADM) dressing with
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enhanced performance. Fourier transform infrared spectrum analysis show that the samples retain the

natural triple-helical structure of collagen after the addition of QCT and PLL. Differential scanning
calorimetry and mechanical property analysis show that the QCT-PLL-PADM samples exhibit a 50%

increase in thermal stability and a 90% improvement in mechanical properties compared to pure PADM.

Moreover, QCT-PLL-PADM demonstrates excellent antimicrobial activity, with an antimicrobial rate
exceeding 92%. Additionally, cellular compatibility analysis reveals that QCT-PLL-PADM promot cell
adhesion and growth, with a relative growth rate of cells over 75%. Compared to commercial products,
the mechanical strength of QCT-PLL-PADM is enhanced by 90%~ 110%, and other properties are
enhanced by 20%~40%. These results indicate that QCT-PLL-PADM can serve as an effective wound

dressing and has potential applications in skin and oral tissue repair.
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6030A, ifF—fERI 2= AR A BRAF]) . [HEH-20
A4 (Nicolet is10, Thermo Fisher, £HE ). 22
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1.3.1 PADM #E 545

a BN 0.4 mm AORE B2 ER BT AL 1.5 mm*x2 mm
(KxFE) MAESL, CE TEOE T, A 10 mL
AN 0.5% B NaClE R, 3B B DL R
4000 r/min, 25.0> 60 min, & 3 K.

b. W E IR A 38 C, #3200 r/min,
FE A ICE T 50 mL BT 730 50 0.4% 1Y+ e R
BEBR BRI, JIA 0.8 g NaOH F1 5 uL fi [l B 58
LAk, S B 60 min 5, B T K vk,
B 3K,
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A1 20 U/mL /) P2 g2 s IR &, AR
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WG, TE BT B4 B0 R 2% 1Y NH,CL¥% W 3
60 min, AR5 2B K k.
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0.5 mL = BEE, ~)#iF; 5 36 h,
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T, R TMA LB TR BRI ERL . HE
WK A AR NS 2R R A S AR
B oo XA 2B K RURE S 04 45 R O AT FR
&, RN mye FRERESR R B, R4
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V05 A0S 18 R M FF TR R 4 €0 7 4 Bk 1R 43 3l
R T LB( Luria-Bertani ) /R 55 F2 3 15 72, 7
BEE 200 r/min, YL 37°C MUFE KRGS 120, 7E
600 nm A0 2E 7&K 1Y ' %5 B (optical density, OD)
H, ZF5 LBRMAKEFEEBITERS, ER
OD {H 1K 0.6, #RJG# 1 : 1000 Lt 5 4k 22 F ¢
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Fig.2 Scanning electron microscope micrographs of samples
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Fig.5 Mechanical characterization of QCT-PLL-PADM
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