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Preparation and characterization of Basil essential oil nanoparticles/

polyvinylpyrrolidone-polyvinyl alcohol hydrogel wound dressing

XU Mi', ZHANG Liang™" , HE Zhixian®
(1. School of Chemistry and Chemical Engineering, Xi'an University of Architecture and Technology, Xi'an 710311, China;
2. Analysis and Test Center, Xi'an University of Architecture and Technology, Xi'an 710311, China)

Abstract: Basil essential oil (BEO) is a green and safe antibacterial agent. However, the high volatility of BEO has
limited its application in the field of antibacterial wound dressings. BEO nanoparticles (BEO@Zein) were prepared
by nanoprecipitation method. They were then loaded on the hydrogel based on polyvinylpyrrolidone (PVP) and
polyvinyl alcohol (PVA) to form BEO@Zein/PVP-PVA hydrogel wound dressing by freeze-thaw cycle. The micro-
scopic morphology and structure of BEO@Zein and hydrogel were characterized. The antibacterial property,
mechanical property, swelling and moisturizing, degradability and blood compatibility of hydrogel were studied.
The results show that BEO@Zein forms a nano-spherical structure with BEO as core and Zein as shell (mean particle
size is 56.3 nm), which significantly reduces the volatility of BEO. BEO@Zein/PVP-PVA hydrogel can release BEO
slowly, thus exhibiting excellent slow-release antibacterial property. Therefore, BEO@Zein/PVP-PVA hydrogel has
excellent antimicrobial persistence (over 72 h). In addition, the hydrogel shows remarkable antibacterial biofilm
property. BEO@Zein/PVP-PVA hydrogel has good mechanical property, swelling and moisturizing, degradability,
and blood compatibility. Studies have shown that BEO@Zein/PVP-PVA hydrogel can be used as a good wound

dressing material.
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Fig.1 Schematic diagram of basil essential oil (BEO)@Zein/polyvinylpyrrolidone (PVP)-polyvinyl alcohol (PVA) hydrogel preparation
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Fig.2 Average particle size of Zein nanoparticles and BEO@Zein

nanoparticles with different mass ratios
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Fig.4 SEM (a) and TEM (c) images of Zein nanoparticles; SEM (b) and TEM (d) images of BEO@Zein nanoparticles; SEM images of PVA hydrogel (e),
PVP-PVA hydrogel (f) and BEO@Zein/PVP-PVA hydrogel ((g), (h))
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Fig.6 (a) Volatilization ratio of BEO and BEO@Zein in 37°C air; (b) BEO release of BEO@Zein/PVP-PVA hydrogel in phosphate buffer saline (PBS);

(c) Antibacterial activity of BEO (filter paper as carrier) and BEO@Zein/PVP-PVA hydrogel on E. coli after volatilization in 37°C air for 36 h and 72 h;
(d) Bacteriostasis of BEO@Zein/PVP-PVA hydrogel releasing BEO in simulated body fluids on E. coli and S. aureus
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Fig.7 Antibacterial activity of PVP-PVA hydrogel and BEO@Zein/PVP-PVA hydrogel against E. coli (a) and S. aureus (b) after 24 h and 72 h of sustained
bacteriostasis; BEO@Zein/PVP-PVA hydrogel against E. coli biofilms (c) and S. aureus biofilms (d)
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Fig.9 (a) Stress-strain curves of PVA hydrogel, 8.5wt%PVA hydrogel, PVP-PVA hydrogel, PVP-8.5wt%PVA hydrogel, and BEO@Zein/PVP-PVA hydrogel;
(b) Swelling ratio curves of PVA hydrogel, PVP-PVA hydrogel, and BEO@Zein/PVP-PVA hydrogel in PBS solution; (c) Water loss ratio curves of
BEO@Zein/PVP-PVA hydrogel at 37°C and 25°C; (d) Degradation ratio curves of PVP-PVA hydrogel and BEO@Zein/PVP-PVA hydrogel
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