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ConvenHonal pharmaceuHcal therapies oJen show limited efficacy against Staphylococcus aureus 
skin infecHons, parHcularly in chronic wounds, due to persistent bacterial colonizaHon and biofilm 
formaHon. To address this challenge, an innovaHve chitosan-based bioadhesive plaPorm (AF) 
incorporaHng Pistacia len2scus oil-based nanoemulsions was developed to enhance the local 
delivery and therapeuHc performance of established anHmicrobial agents, using levofloxacin (LVX) 
as a model drug. Empty (NEs) and LVX-loaded nanoemulsions (NEsL) were characterized for 
physicochemical properHes, irritancy, biocompaHbility, and anHoxidant acHvity, while AF was 
evaluated for stability, thickness and adhesive performance. In vitro and ex vivo permeaHon studies 
were performed to evaluate the ability of the developed plaPorm to enhance LVX skin localizaHon 
and to idenHfy the most promising formulaHons for biological evaluaHon. The developed 
nanoemulsions demonstrated a non-irritant profile, they were biocompaHble with HaCaT 
keraHnocytes, and exhibited anHoxidant acHvity. AFs and AFs loaded with empty and loaded NEs 
showed good physicochemical stability and adhesive properHes. PermeaHon studies using Strat-M® 
membrane idenHfied NEsL and AF-NEsL as the best-performing formulaHons, achieving over 70% 
LVX retenHon in the arHficial membrane with limited permeaHon. Ex vivo studies using porcine ear 
skin confirmed drug localizaHon and the predicHve value of the Strat-M® model. Moreover, biological 
evaluaHon on infected skin models demonstrated that anHbacterial acHvity was observed only if NEs 
or NEsL were incorporated into AF, with AF-NEsL producing the greatest reducHon in S. aureus 
viability.  In conclusion, the proposed bioadhesive nanoemulsion plaPorm represents a promising 
strategy for localized treatment of skin infecHons by improving drug retenHon and anHmicrobial 
efficacy. 
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