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Introduction Methods
Chronic wounds remain a major healthcare burden due to delayed healing and Melatonin-loaded nanofibers were produced via MBS (Fig. 2). Morphology was assessed using scanning
high risk of infection. Crosslinked chitosan nanofibrous patches mimicking the electron microscopy (SEM). Nanofibers were also characterized regarding water stability, swelling and drug
extracellular matrix promote wound healing and controlled drug delivery due to release. In vitro biocompatibility and ROS production were evaluated in HUVEC cells.

their high porosity and surface area (1). Melatonin further enhances healing
through its antioxidant and anti-inflammatory properties (2).

Conventional nanofiber production methods often require multiple processing P
steps, limiting scalability. To overcome this, our group previously developed a E
microfluidic blow-spinning (MBS) technique capable of producing crosslinked

chitosan nanofibers in a single step. LN

In this study, we investigate if MBS can be used to produce melatonin-loaded . ,/\ — 35-40°C
crosslinked chitosan nanofibers and achieve sustained drug release for wound E _ '_“”@_ - _W
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Chitosan (CS)

healing applications (3).
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Fig. 1 - Wound healing promoted by nanofibrous patch loaded with melatonin.* . Fig. 2 - Set-up of the MBS apparatus used to produce melatonin-loaded crosslinked chitosan nanofibers. y
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Nanofibers morphology and diameter evaluation Swelling ratio and water stability
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Fig. 5 - Melatonin-loaded nanofibers showed higher swelling
capacity while water stability was preserved with minor mass
loss, suitable for wound exudate absorption while retaining
adequate moisture. (Abbreviations: MEL, melatonin)
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Fig. 3 - SEM images confirmed the successful spinning of melatonin-loaded chitosan nanofibers (CS-MEL) and preserved 100 - KirEaneeyer-Peppas
structure after swelling. No statistically significant differences in fiber diameter were observed between unloaded and 00 Peppas-Salhin
melatonin-loaded formulations. (Abbreviations: CS, chitosan; MEL, melatonin) 80

In Vitro Biocompatibility and ROS Production £
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" Fig. 6 - Drug-release study revealed sustained melatonin
Fig. 4 - All samples are biocompatible (>70% cell viability), despite significant viability decrease induced by the patch release and release profile was best described by Peppas-
w/MEL (5mg). Patches w/MEL (2,5 mg) significantly reduced AGEs-induced intracellular ROS production. p < 0,01(**), p Sahlin model (R* = 0,901), suggesting diffusion-controlled
< 0,05 (*) vs Ctrl, p < 0,05 (#) vs AGEs. (Abbreviations: AGEs, advanced glycation end products; MEL, melatonin). release without influence of erosion or swelling (m = 0,42).
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patches were successfully produced via MBS,

exhibiting adequate fiber diameter, water stability

and swelling capacity. The observed controlled and ' References

sustained melatonin release, biocompatibility and
reduction in ROS production highlight the potential
to promote wound healing. Future studies will
investigate  angiogenesis and  inflammatory
response modulation.
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