In vitro evaluation of natural cannabinoid nano formulations for anticancer therapy
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Introduction. Cannabinoids act through the endocannabinoid system by binding to cannabinoid receptors and modulating cellular functions. Their effects vary significantly depending on the type of cannabinoid, formulation, and target cell population, raising interest in both oncology and inflammation-related research.
Aims. The objective of this study was to investigate cell-specific responses to different phytocannabinoids and their nano formulations, with a focus on human skin-derived melanoma cell line (MEWO) and fibroblasts. The goal was to assess how these interactions influence fundamental processes such as proliferation, cytotoxicity, and apoptosis.
Methods. Fibroblasts and MEWO cell lines were exposed to different nano formulations of phytocannabinoids and simple phytocannabinoids under controlled conditions. Proliferation, viability, and morphological parameters were measured, and structural alterations were documented by microscopy.
Results. At low concentrations, different cannabinoids or nano formulations promoted proliferation, while at higher concentrations they mainly induced cytotoxicity. Responses varied according to cannabinoid type, formulation, cell line, and experimental conditions. Morphological changes included cytoplasmic vacuolization in tumour cells and altered neurite outgrowth in fibroblasts.
Discussion. Different cannabinoids nano formulations generated diverse and cell-specific responses, ranging from proliferative to cytotoxic, highlighting their complex biological activity. As the future CANTAVAC candidates must meet EU-GMP standards, our in vitro assays provide a solid framework for product development. This work ads the methodological expertise, supports biomarker-oriented research, and opens perspectives for innovative preclinical models and translational strategies.
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