Peptides as tools to shuttle across the blood-brain barrier. 
Peptide-decorated nanoparticles as potential drugs for the treatment of Alzheimer’s disease.
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Several severe health disorders, including neurodegenerative diseases, require treatment of the brain. In many cases, there are promising compounds for their treatment; however, owing to blood-brain barrier (BBB) transport problems, >98% of these potential agents do not reach the drug development stage. During these last years our group has been intensely working trying to find BBB-shuttles able to transport small organic CNS-active drugs across the blood-brain barrier by passive diffusion. Our first family of peptide BBB-shuttles were cyclic dipeptides (diketopiperazines),1  These shuttles have been applied to the transport of dopamine and baicalin. A second family of peptide shuttles containing N-methylated amino acids was also designed and synthesized2 and used to the transport of a variety of neurotransmitter compounds (Morteza et al. unpublished results). More recently we have explored the application of these new peptides to shuttle nanoparticles across the BBB (Roger et al., unpublished results). The idea is to covalently anchor several copies of the shuttle to the surface of the nanoparticle. We will present here our more recent results in this field including evaluation of the BBB permeability using both biophysical assays (parallel artificial membrane permeability assay and immobilized artificial membrane chromatography) and cell-based assays (co-culture of brain bovine endothelial cells and rat astrocytes).  
A second focus of interest of our group is the study of the aggregation properties of amyloid protein using AFM, mass spectrometry and high field nuclear magnetic resonance.3-5 In this context, we have recently reported a very promising family of N-methylated peptides able to prevent the aggregation of -amyloid(1-42).6 In collaboration with the group of Marcelo Kogan, in Chile, we have actively explored the combined use of radiomagnetic waves and peptide-gold nanoparticles.7-11 This  treatment produces dramatic effects on -amyloid aggregates, inhibiting both the amyloidogenesis and the restoration of the amyloidogenic potential. This novel approach offers a new strategy to inhibit, locally and remotely, the amyloidogenic process, which could have application in Alzheimer’s disease therapy.
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