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Emulsions are an effective system for administering active compounds in humans.
Regarding this topic, one of the challenges is to obtain surfactant-free emulsions using
biocompatible stabilizers, such as chitosan, to avoid the use of conventional surfactants.
Currently, most methods used to obtain average droplet sizes are based on techniques
supported by high-cost equipment. Therefore, this study aimed to evaluate the dispersion
of olive oil in an aqueous medium stabilized by chitosan, as well as to generate particle size
distributions from light microscopy images and software (Image] v.1.50d and ORIGIN®
2019b). Briefly, olive oil and chitosan in acidic aqueous media were vortexed (3200 rpm);
afterward, the samples were filtered through filter paper to obtain the final emulsions.
Thus, emulsions with different oil-to-polymer ratios (1:5, 1:10, and 1:15) and different
chitosan concentrations (5, 10, and 15 mg/mL) were prepared. To obtain particle sizes,
images of emulsion samples at different storage times (1, 24, and 168 h) were acquired using
an optical microscope and processed by Digital Image Analysis (DIA) with the Image]
software. Particle size distributions were generated from different particle sizes of each
sample, and their respective graphs were designed in the ORIGIN® software. As shown
in the results, 5 min of stirring was a suitable time to obtain emulsions, and the filtration
improved the homogeneity of droplet sizes. In addition, it was found that the higher the
concentration of chitosan or oil, the greater the number of particles. After 1 h of preparation,
particle sizes increased slightly with the chitosan concentration (e.g., from 1.37 to 1.62 pm).
The emulsion with 10 mg/mL of polymer (1:10 oil-to-polymer ratio) remained stable for
up to one week, irrespective of the type of chitosan. It was concluded that the proposed
low-energy method led to the formation of stable surfactant-free emulsions, and particle
size distributions can be generated using a free standard tool.

Author Contributions: Conceptualization, K.G.F-S. and L.A.P--C.; methodology, K.G.E-S. and
L.AP-C.,; software, K.G.F-S. and L.A.P-C.; validation, K.G.E-S. and L.A.P-C.; formal analysis,
K.G.E-S. and L.A.P.-C,; investigation, K.G.E-S. and L.A.P.-C.; resources, L.A.P.-C.; data curation,
K.G.F-S. and L.A.P-C,; writing—original draft preparation, K.G.E-S. and L.A.P-C.; writing—review
and editing, K.G.E-S. and L.A.P--C.; visualization, K.G.E-S. and L.A P--C.; supervision, K.G.E-S. and
L.A.P-C.; project administration, L.A.P-C.; funding acquisition, L.A.P.-C. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Proceedings 2026, 136, 24

https:/ /doi.org/10.3390/proceedings2026136024


https://crossmark.crossref.org/dialog?doi=10.3390/proceedings2026136024&domain=pdf&date_stamp=2026-02-05
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/proceedings
https://www.mdpi.com
https://orcid.org/0009-0002-7626-5147
https://orcid.org/0000-0001-9029-2614
https://sciforum.net/event/IOCPS2025
https://doi.org/10.3390/proceedings2026136024

Proceedings 2026, 136, 24 20f2

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: The raw data supporting the conclusions of this article will be made
available by the authors on request.

Conflicts of Interest: The authors declare no conflict of interest.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/ proceedings2026136024


https://doi.org/10.3390/proceedings2026136024

