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Current wound management:
• Wound debridement
• Off-loading to release pressure
• Skin dressings
are insufficient due to their susceptibility to bacterial infections 
and biofilm formation1.
Aim:
Evaluation of the potential antibacterial activity of Mupirocin 
(MUP) encapsulated in methacrylate hyaluronic acid (HA-MA) 
polysaccharide-stabilized emulsion on a 3D skin tissue model 
infected by Staphylococcus aureus.
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2.1 SkinEthicTM Human epidermidis purchased from 
Episkin

2.2 Scratch the surface of the 3D skin
model

2.3 Infect the scratch surface with 1 ×
105CFU/mL of Staphylococcus aureus

2.4 after 24 hours of incubation, a 
solution of nano-encapsulated MUP 
(1.2 µg/mL) was added and incubated 
for another 24 hours.

3.1 Oil-in-water (O/W) emulsions stabilized by polysaccharide methylacrylated hyaluronic acid 
(HA-MA) and loaded with Mupirocin, an antibiotic effective against gram-positive bacteria
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3.2 Observation of scratch under the 
scanning electron microscope (SEM)
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3.3 After infection of scratch on the skin with S. aureus and allowed them to create
aggregations, they were exposed to the nano-emulsions with MUP (HA-MA-MUP). Figure A
shows the microcolonies aggregates of bacteria on the SkinEthic model treated with HA-MA.
In contrast, Figure B demonstrates the reduction of microcolonies in exposure to HA-MA-
MUP.

• Creating a scratch on the SkinEthic Human
Epidermidis and infecting it with a high number of S.
aureus (a Gram-positive bacterium and one of the
main concerns in chronic wound infection) was
performed to mimic the situation of chronic
wounds.

• Applying the HA-MA-MUP in the place of the
scratch demonstrated a significant reduction in
bacterial numbers and aggregates in comparison to
HA-MA emulsions without MUP.

• So far, MUP has been used in topical ointments
for external application due to its rapid enzymatic
degradation in the blood2,

• The efficiency of MUP-loaded in this O/W
emulsion system against the Gram-positive
bacterial cells and their biofilms suggests its
potential to extend beyond topical prescriptions.
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