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Micro-/Nanostructured PBSA membranes with antibiofilm properties as chronic wound dressings
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Bioﬁlms are present in roughly 80 % of chronic wounds,
and are a major obstacle to wound healing. In such
cases, traditional antibiotic therapies remain most often
ineffective. Antibiotic tolerance and resistance of biofilm
bacteria may increase 1000-fold compared to that
for planktonic bacteria. Moreover, antibiotics do not
specifically target the biofilm. Hence, the development
of new therapeutic strategies targeting the biofilm,
are essential and urgent. In that respect, we propose,
here, the development of a micro-/nanostructured
asymmetric poly(butylene-succinate-co-adipate) (PBSA)
membranes for the controlled delivery of a protein
(Dispersin B, noted DB) specifically targeting the biofilm
matrix (Figure 1). The use of hydrophilic porogen agents,
polyvinylpyrrolidone (PVP) and polyethylene glycol
(PEG), were shown to promote greater porosity along
with pore interconnections. Furthermore, increased
porosity did not weaken the mechanical strength of the
formed membranes. Using bovine serum albumin (BSA)
as a model protein, we demonstrated that the protein
loading and release from the PBSA membranes were

influenced by membrane microstructure (e.g. porosity)
and residual porogen. Furthermore, protein kinetics
release curves showed fast initial followed by slow
release over 24 hours. This may be beneficial to promote
wound healing. Cross-sectional confocal laser scanning
microscopy (CLSM) images revealed a heterogeneous
distribution of fluorescein isothiocyanate model protein
(FITC-BSA) throughout the entire membrane, in both the
dense and porous layer. PBSA membranes loaded with
DB, were highly efficient in inhibiting and dispersing
pre-formed Staphylococcus epidermidis biofilms. The
DB- loaded PBSA-PVP asymmetric membrane displayed
highest antibiofilm activity. Furthermore, in vitro
cytotoxicity assays using two-dimensional monolayer
of cultured human HaCaT cells and fully differentiated
normal human epidermis cells (RHE model) revealed that
both unloaded and DB-loaded PBSA-PVP membranes
exhibited good biocompatibility, and hence are likely to
be adequate for wound dressing applications.
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