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ABSTRACT

3rd Brazil-France Symposium on Medicinal Chemistry: Advances in Drug Design and Discovery. Maceió-AL, 2024.
BACKGROUND: The utilization of plants for the alleviation and treatment of diseases has been a consistent practice throughout the history of civilizations and continues to be widespread today. Within this context, essential oils, which are complex mixtures of aromatic plant compounds, are particularly noteworthy, especially terpenes. Among these, Farnesol (C15H26O), a sesquiterpene, exhibits anti-inflammatory and antitumor properties. However, its lipophilic nature presents a significant barrier to its optimal pharmacological efficacy.
OBJECTIVES: This study aimed to develop a pharmaceutical formulation of dermatological gels containing nanoparticulated farnesol incorporated into the active compound β-cyclodextrin, using the methods of kneading and coevaporation.
METHODS: The gels were developed in collaboration with the Drug Technology Laboratory (LTM) at UFPE and the Central Laboratory for the Analysis of Drugs, Medicines, and Food (CAFMA) at UNIVASF, during the period from 2018 to 2019. Initially, the gel base was prepared using the following proportions: Natrosol® (3% w/w hydroxyethylcellulose, 3g), Nipagin® (0.1% w/w methylparaben, 0.08g), Nipazol® (0.01% w/w propylparaben, 0.01g), propylene glycol (20% v/v, 19.2mL), and 76.8mL of distilled water. To optimize the gel's viscosity, the mixture was heated (T=60°C) and allowed to rest for 2 hours. A sample weighing 33.77g was prepared to obtain gel formulations containing farnesol powder encapsulated in β-cyclodextrin (Kneaded Farnesol and Coevaporated Farnesol), with each formulation comprising 0.0125g derived from the inclusion complex, corresponding to a concentration of 12.5mg of the active pharmaceutical ingredient per 25g of the product. The excess quantity of the gel base (16.23g) was retained as a control sample (gel without the active ingredient). Subsequently, an additional base preparation was conducted for the formulation of a gel containing Bepantol® (dexpanthenol) at a concentration of 5%, utilizing 500µL of the liquid.
RESULTS / DISCUSSION: Four distinct samples were obtained: Natrosol® (gel base without active ingredient), Bepantol® (containing an established active ingredient), Farnesol MA, and Farnesol CO, with the first two serving as the control group. Subsequently, quality control assays were conducted. The following parameters were evaluated: organoleptic properties (appearance, color, and odor), pH, relative density, and spreadability tests performed prior to and following alternating cycles of freezing (CF) and thawing (CD) for 24 hours at 40 ± 2 ºC (oven) and 24 hours at 4 ± 2 ºC (refrigerator) over a period of 12 days. The organoleptic properties were evaluated macroscopically and categorized according to the representative scale for the assessment of cosmetic formulations established by ANVISA, receiving a classification of No. 1, which denotes “No visible alteration – no change in color or appearance.” In terms of pH, all samples were found to be within the ideal range, although Farnesol MA exhibited a slightly elevated alkalinity (pH 7.32). Following exposure to thermal stress, all formulations demonstrated a decrease in pH, with the farnesol gels exhibiting a pH of 6.64; however, they remained within a safe margin for fluctuations. Concerning density, the Farnesol samples (1.03 g/mL) exhibited values comparable to those of the formulation containing Bepantol® (1.04 g/mL). Furthermore, enhanced spreadability rates were observed for the gel containing Farnesol compared to the simple gel and the Bepantol® gel, particularly in the Farnesol MA formulation. Additionally, it is noteworthy that the Farnesol MA gel displayed more consistent values of pH, density, and spreadability, as well as results that closely aligned with those of the Bepantol® gel. These factors substantiate the product's potential for safety, efficacy, and quality, alongside the use of kneading, a technique characterized by ease of execution and high yield.
CONCLUSION: Regarding the quality control assays, the kneaded Farnesol gel yielded the most favorable results. Nevertheless, additional stability studies are required to ensure the robustness of the pharmaceutical formulation and to optimize spreadability.
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