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Metabolic syndrome (MetS) may influence brain health not only through vascular and inflammatory 

pathways, but also via alterations in neurotrophic signaling. Within this context, brain-derived 

neurotrophic factor (BDNF) has emerged as a key mediator linking peripheral metabolic alterations 

to CNS function. Natural compounds such as 7,8-dihydroxyflavone (7,8-DHF) and isoliquiritigenin 

(ILQ) have emerged as promising small-molecule BDNF mimetics. Moreover, emerging evidence 

points to the therapeutic potential of hydroxytyrosol (HT), a potent antioxidant polyphenol found in 

olive oil, in mitigating various components of MetS.  

To overcome the biopharmaceutical limits associated with these molecules, nanosuspensions are 

being explored to enhance drug retention, absorption, and direct delivery to the CNS while 

minimizing systemic distribution and degradation. Nanoparticles can protect drugs and increase 

residence time when coated with mucoadhesive materials. Moreover, nanonization technology 

represents a useful strategy for drugs belonging to BCS class II or IV, since it reduces particle size to 

the nanoscale, thereby increasing particle surface area, saturation solubility, and dissolution rate. In 

some cases, this strategy overcomes the limits correlated with low volume and therapeutic drug doses. 

These nanosuspensions are designed, prepared, and characterized to ensure they are suitable for nose-

to-brain (N2B) drug delivery in terms of their physicochemical and technological properties. 

Intranasal administration constitutes a compelling alternative to conventional oral and parenteral 

administration routes for achieving therapeutically relevant concentrations of drugs within the central 

nervous system (CNS). Finally, in vitro and/or in vivo preclinical tests are performed to validate the 

efficacy of these nanosuspensions compared to free molecules. [1-3] 
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