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Abstract: Natural extracts are emerging as potential alternatives to the use of antibiotics to fight
infections, by exhibiting excellent antimicrobial profiles. In particular, the biomolecules thymol and
eugenol, have been explored in the prevention/treatment of skin infections with effective outcomes.
Different fiber-based or hydrogel-based scaffolds have been employed in the treatment of skin in-
fections because of their similarities to the skin structure, specifically the matrix and fibrillar ele-
ments, respectively. In this study, we explore these hybrid fiber-hydrogel architectures further, by
examining the antimicrobial potentialities of polycaprolactone (PCL) wet-spun fibers functionalized
with thymol encased within a poly(vinyl alcohol) (PVA) hydrogel modified with eugenol, against
Staphylococcus aureus and Staphylococcus epidermidis. Thymol needed only 0.313 and 0.627 mg/mL to
inhibit the growth of these bacteria, respectively. While eugenol, required 5 mg/mL to induce the
same effect. PCL fibers (9wt.% in dimethylformamide) were processed by wet-spun at an extrusion
rate of 0.1 mL/min directly into a distilled water (dH20) coagulation bath. Thymol dissolved in di-
methyl sulfoxide was combined with the PCL solution at 1,254 mg/mL (2x0.627 mg/mL) to generate
modified fibers. All PCL-based fibers presented a uniform and homogeneous appearance, even
though thymol’s presence reduced the diameter of the fibers (247.49 to 146.99 pm) and their elon-
gation at break (159.32 to 93.26%). Eugenol-loaded and unloaded PVA hydrogels were prepared at
10wt.% in dH20) in a coagulation bath of 8% NaOH and 4% Na2504. PVA-based hydrogels with a
soft, flexible, and malleable structure were generated. The incorporation of eugenol appeared to
increase the flexibility of the hydrogel while maintaining its integrity. Incorporation of PCL fibers
in the PVA hydrogel, both functionalized with the respective biomolecules, was successful. In gen-
eral, the potential of these biomolecules and both structures to work synergistically for the treatment
of skin infections was demonstrated.
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