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ABSTRACT

Cutaneous infections, including acne, represent one of the most common reasons for dermatological
consultations. Pathogens such as Staphylococcus aureus, Cutibacterium acnes (formerly Propionibacterium
acnes), and Streptococcus pyogenes are associated with these conditions, either through direct infection or
inflammatory processes. Acne, in particular, can lead to both physical sequelae (scarring) and psychological
consequences (impact on youth self-esteem), driving the use of antimicrobial treatments. However, adverse
effects and increasing bacterial resistance have prompted the search for alternatives, with essential oils (EOs)
emerging as a potential solution due to bioactive compounds like thymol, carvacrol, cinnamaldehyde, and
eugenol, which have demonstrated antiseptic activity against C. acnes [/,
Despite their potential, the pharmaceutical application of EOs faces challenges due to their high volatility, thermal
instability, and susceptibility to oxidation. Microencapsulation has emerged as a strategic solution, creating a
protective barrier that preserves chemical integrity and prolongs biological activity. Previous studies support that
this technique enhances the stability of EOs with antibacterial and antioxidant properties, making them ideal for
acne treatment /%%,
In this context, this study focused on the microencapsulation of selected EOs based on a cross-sectional
descriptive study conducted among inhabitants near Bogota. Plant species reported by respondents for their
traditional use as antibacterial and/or antioxidant agents were prioritized, leading to the selection of four botanical
species: Mentha pulegium, Coleus amboinicus, Origanum majorana, and Minthostachys mollis. Chemical
characterization revealed high monoterpene content (76-92%) and activity against cutaneous pathogens. Three
microencapsulation methods were evaluated: ionic gelation, simple coacervation, and complex coacervation,
using gelatin, gum arabic, and sodium alginate as primary excipients. Antibacterial assays demonstrated that both
free and microencapsulated EOs showed efficacy against Staphylococcus aureus, Escherichia coli,
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and Candida sp. These results support the potential of microencapsulated EOs as adjuvants in dermatological
formulations, combining efficacy with reduced risk of resistance.
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RESUMEN

Las infecciones cutdneas, entre ellas el acné, representan una de las principales causas de consulta dermatolédgica
patdgenos como Staphylococcus aureus, Propionibacterium acnes 'y Streptococcus pyogenes estan asociadas a
estas afecciones, ya sea por infeccion directa o mediante procesos inflamatorios. El acné, en particular, puede
generar secuelas fisicas (cicatrices) y psicoldgicas (impacto en la autoestima juvenil), lo que motiva el uso de
algunos antimicrobianos. Sin embargo, los efectos adversos y la creciente resistencia bacteriana han impulsado
la busqueda de alternativas, una alternativa se puede tener en los aceites esenciales (AE), cuyos compuestos
bioactivos como: timol, carvacrol, cinamaldehido y eugenol han demostrado actividad antiséptica contra P.
acnes 1/,

Pese a su potencial, la aplicacion farmacéutica de los AE enfrenta desafios debido a su alta volatilidad,
termolabilidad y susceptibilidad a la oxidacion. La microencapsulacion emerge como una solucion estratégica,
ya que genera una barrera protectora que preserva su integridad quimica y prolonga su actividad biologica.
Estudios previos respaldan que esta técnica mejora la estabilidad de AE con propiedades antibacterianas y
antioxidantes, ideales para el tratamiento del acné 23/,

En este contexto, este trabajo se enfoco en la microencapsulacion de AE seleccionados con base en un estudio
descriptivo de corte transversal realizado a habitantes de zonas aledafias a Bogotd. Donde, se priorizaron las
plantas reportadas por los encuestados dada su utilizacidn como: antibacterianos y/o antioxidantes, lo que permitié
identificar cuatro especies vegetales: (Mentha pulegium, Coleus amboinicus, Origanum
majorana 'y Minthostachys mollis), caracterizados quimicamente por su alto contenido de monoterpenos (76-
92%) y actividad contra patdégenos cutaneos. Se evaluaron tres métodos de microencapsulacion: gelificacion
10nica, coacervacion simple y coacervacion compleja, utilizando como principales excipientes gelatina, goma
arabiga y alginato de sodio. Los ensayos de actividad antibacteriana demostraron que tanto los AE libres como
los microencapsulados presentaron eficacia contra Staphylococcus aureus, Escherichia coli 'y Candida sp. Estos
resultados sustentan el potencial de los AE microencapsulados como coadyuvantes en formulaciones
dermatologicas, combinando eficacia y menor riesgo de resistencia.
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