Potential of antioxidant-loaded solid lipid nanoparticles (SLN) and
nanostructured lipid carriers (NLC) for the management
of neurodegenerative diseases
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Introduction

Neurodegenerative diseases (NDs), such as Alzheimer’s disease and Parkinson's disease, constitute a major health problem as they affect millions of
people worldwide (1).

Extensive evidence highlights a common pathophysiological mechanism in these diseases, the oxidative stress (2). Therefore, the use of antioxidants
arises as a promising approach in NDs therapy, potentially limiting the neuronal loss and slowing the disease progression (3).

" To develop and characterize solid lipid nanoparticles (SLN) and nanostructured lipid carriers (NLC) for brain delivery loaded with 1000 pg/mL
of an antioxidant extract (AE) and 1000 ug/mL of pure antioxidant (PA).

" To evaluate the biocompatibility of the developed formulations in human neuronal SH-SY5Y cells differentiated into a dopaminergic phenotype.
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Conclusion

Six months after storage at 20.0 £ 0.5 -C, In the case of SLN and NLC with antioxidant extract, and one month after storage, in the case of SLN and NLC with pure antioxidant, the
characterization parameters underwent only slight changes. Biocompatibility studies in human neuronal cells, SH-SY5Y cells differentiated into a dopaminergic phenotipe,
showed that the developed formulations are safe at concentrations up to 100 ug/mL. The results of this study highlighted the potential of using lipid nanoparticles loaded with
natural antioxidants in the management of neurodegenerative diseases, although more experiments are needed to confirm this evidence.
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