Quantitative structural properties and formulation effects on cannabinoid lymphatic transport
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Introduction: Lymphatic transport is a key absorption route for highly lipophilic drugs, but structural determinants of this process are not fully understood.
Aims: This study investigated whether advanced drug formulation (nanoemulsion) influences the extent of lymphatic vs. portal absorption and assessed the effect of quantitative structural properties on the lymphatic transport of four cannabinoids (cannabidiol, cannabigerol, cannabichromene, cannabinol).
Methods: The cannabinoids were orally administered to jugular vein and mesenteric lymph duct cannulated rats as oil solutions and nanoemulsions. Oral bioavailability, lymphatic transport, and portal absorption were quantified. Molecular descriptors including logP, topological polar surface area and orthogonal dimensions were determined.
Results: Nanoemulsion did not increase total oral bioavailability but markedly increased systemic exposure via portal vein (11-fold for cannabidiol, 71-fold for cannabigerol, 8-fold for cannabichromene, 13-fold for cannabinol). Relative bioavailability via lymph decreased compared to oil solutions. Quantitative analysis showed a negative correlation between the lymphatic transport and the topological polar surface area and the smallest orthogonal molecular dimension of the compounds, whereas logP alone was not predictive.
Discussion: For highly lipophilic molecules such cannabinoids, molecular planarity and low surface polarity seem to facilitate lymphatic transport, while the formulation strongly affects the balance between lymphatic and portal absorption. These findings highlight structural features important for the design of lymph-targeting oral drugs.
