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Abstract 
The Alzheimer Disease (AD) is the most common form of dementia. One of the main characteristics of AD is the loss of cognitive capacity and memory, and the most relevant hypothesis for the developments of this symptoms is the amyloid hypothesis.  This hypothesis states that the pathological production and accumulation of the amyloid  (A) peptide and their different aggregated states produce the neurotoxicity that characterize the AD. Our research group postulate the use of gold nanoparticles (GNP) as a drug delivery device for their photothermal properties that eliminate the A aggregates and the potential applications in detection in CT, RAMAN, fluorescence, among others. In this work, we present a drug delivery system for the central nervous system (CNS) based on Gold Nanorods (GNR) stabilized with poly ethylene glycol and functionalized with two peptides. The first one is Angiopep 2 (Ang2), used as a shuttle to the CNS and the second is a beta sheet breaker peptide that has the ability to recognize the A aggregates and induce the disaggregation or prevent it (D1 peptide). The nanosystem GNR-D1/Ang2 was characterized physicochemically and the toxicity and cellular penetration were evaluated in the cell line bEnd.3. We observed that GNR-D1/Ang2 was not cytotoxic and the cellular penetration of the nanosystem was improved with respect to the control GNR. The ability to reduce the cytotoxic effects of A aggregates was evaluated in the AD model C. elegans 2120, where we observed that the treatment with GNR-D1/Ang2 reduce the toxics effects of the A aggregates on the nematode. Finally, to evaluate the ability of GNR-D1/Ang2 to improve the delivery to the brain we used the mouse model APPswe/PSEN1dE9 observing that GNR-D1/Ang2 was delivered to the  amyloid plaques.
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Figure 1. Schmematic representation of GNRs-D1/Ang2 (A), and how interacts with a endothelial
cellular model improving the cellular penetration (B) and the delivery to the brain in a mouse
model of the AD (C).




