Oleic Acid Encapsulated in B-Cyclodextrin: Characterization and Antimicrobial Assessment

Fungal and bacterial skin infections are increasingly difficult to treat due to resistance development
and side effects of current therapies. Plant-derived compounds offer a promising alternative,
combining broad-spectrum antimicrobial activity with fewer adverse effects®2. Oleic acid (OA), a
natural monounsaturated fatty acid, has demonstrated potential, but its poor water solubility limits
the use?. Cyclodextrins (CDs), thanks to their ability to form inclusion complexes, can enhance OA
solubility and improve its applicability in topical treatments 3. This work focuses on the development
of an inclusion complex (CD-OA-IC) between B-CD and OA for topical antimicrobial applications. The
complex was prepared by co-precipitation and compared to a physical mixture (PM).
Characterization was performed using SEM, FTIR, X-ray powder diffraction, differential scanning
calorimetry (DSC) to confirm complex formation. In vitro assays were conducted to evaluate the
antibacterial activity of CD-OA-IC. SEM analysis revealed that CD-OA-IC exhibits a compact,
homogeneous parallelogram-like morphology, distinct from B-CD and the PM, supporting complex
formation®. FTIR spectra showed restricted OA stretching vibrations in CD-OA-IC, indicating inclusion
within the B-CD cavity. DSC analysis confirmed encapsulation, as OA peak disappeared in CD-OA-IC,
while remaining in the PM. XRPD patterns of CD-OA-IC showed less crystallographic pattern to 3-CD
and PM, further supporting complexation. In vitro tests demonstrated antibacterial activity against
Staphylococcus aureus, with no significant effect on Pseudomonas aeruginosa. In conclusion, CD-
OA-IC was effectively obtained via co-precipitation and showed promising gram-positive
antibacterial activity. Further studies are ongoing to assess antifungal properties and develop
thermogelling fibers using A-carrageenan, and Sangelose, selected for their antimicrobial and
temperature-responsive characteristics, respectively.
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