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Abstract

Prostate cancer remains one of the leading causes of cancer-related morbidity in men and despite the availability of
hormonal therapies and chemotherapeutics, issues such as poor selectivity, resistance, and systemic toxicity still
limit current treatments. Cannabidiol (CBD) and its major metabolite 7-hydroxy-CBD (7-OH-CBD) have recently
attracted attention for their anticancer, anti-inflammatory and pro-apoptotic properties [1,2,3]. However, their very
low aqueous solubility, chemical instability, and acidic nature severely restrict their bioavailability and therapeutic
application, highlighting the need for suitable delivery systems. We developed and compared a series of liposomal
formulations encapsulating CBD or 7-OH-CBD at two drug-to-lipid ratios (10% and 20%) evaluating their
physicochemical properties and anticancer activity against three prostate cancer cell lines. Liposomes were prepared
using different bilayer components based on dimyristoylphosphatidylcholine (DMPC) and co-lipids differing for the
nature of the polar headgroup at 3 different molar ratios. Zeta-potential and calorimetric analyses revealed distinct
structural behaviours between CBD and 7-OH-CBD, indicating peculiar interactions with the lipid bilayers and diverse
impacts on membrane packing. Functional assays demonstrated differential cytotoxic responses depending on
bilayer composition and drug loading, both of which critically modulate therapeutic efficacy. Overall, our data
identify DMPC:TDAO (8:2) CBD-loaded liposomes as the most promising nanocarrier, providing a strong rationale for
further optimization of CBD-based liposomal therapeutics for prostate cancer.
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