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According to The Organization for Economic Cooperation and Development 
(OECD), 2.4 million people in Europe, North America and Australia may die in 
the next 30 years from infections caused by resistant microorganisms. S. aureus 
– a opportunistic pathogen resistant to multiple antibiotics – induced infections 
are among the most prevalent bacterial infections, being on the front of the line 
of the World Health Organization (WHO) concerns. In this study, we report the 
production of biodegradable microfibers composed of sodium alginate (SA) and 
gelatin (GN), via wet-spinning technique, and their subsequent functionalization 
via adsorption with Nisin Z. Nisin Z is an antimicrobial peptide which possess 
great antibacterial activity (mainly against Gram-positive bacteria) and low 
toxicity in humans, thus being a great candidate for the production of scaffolds 
with S. aureus eradication ability for infected wounds. SA/GN microfibers were 
successfully extruded at a 70/30% v/v polymer ratio, within a calcium chloride 
(CaCl2) 2wt% coagulation bath. SA-free fibers were obtained through chemical 
modification (PBS concentrated solutions and subsequently, SAGN and SA-free 
fibers were crosslinked with glutaraldehyde (labeled as SAGNCL and GNCL, 
respectively). Finally, Nisin Z was functionalized onto the fibers at an average 
concentration of 178µg/mL. Fibers were characterized via Fourier transform 
infrared spectroscopy, thermal analysis and brightfield microscopy. Nisin Z 
degradation/release profiles (SBF, 28 days) were assessed. Antibacterial activity 
against S. aureus was detected via time-kill kinetics assessments. SAGNCL and 
GNCL loaded microfibers were capable of inhibit the grow of S. aureus up to 99% 
after 48 h of culture. The SA and SAGN loaded microfibers were not as effective, 
losing their action after 6 h. Bacteria elimination was consistent with the release 
kinetics of Nisin Z from the fibers. Overall, data revealed the potential of Nisin Z 
in fighting S. aureus-induced infections, while loaded onto biodegradable 
crosslinked polymeric scaffolds. 
 
Keywords: antibacterial activity; antimicrobial peptides; localized drug release; 
infection control; staphylococcus aureus. 
 


