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Abstract 
The main pathological hallmark of central nervous system (CNS) disorders is amyloidosis, caused by the aberrant aggregation of naturally soluble proteins into insoluble fibril deposits. Nanomedicine has recently opened a new theranostic (therapy and diagnosis) avenue for CNS diseases overcoming the limitations of conventional strategies. Magnetic nanoparticles (MNPs) are protagonists in various bioapplications, one of them being effective transverse (spin-spin) T2 imaging agents in magnetic resonance imaging (MRI) with many in clinical trials as well as commercial products (e.g. Ferridex). MNPs can serve as agents to induce a magnetomotive force in the presence of a low-frequency magnetic field. A variable either in the frequency (0-20 Hz) and/or in the amplitude (up to 200 mT) of the magnetic field dictates magnetic nanoparticles’ (MNPs) movements and these “dancing” modes could affect the protein fibrils. Thus, the external magnetic field gradients can potentially be used to induce degradation of amyloid plaques via exerting magnetomechanical effects. We have undertaken a modified microwave-assisted polyol process, where one-step synthesis takes place in the sole presence of a polyol under rapid nucleation and short growth time to provide in-situ formulated small hybrid organic/inorganic zinc ferrite (ZnxFe3-xO4) MNPs with high crystallinity, hydrophilic biocompatible polyol coating, high magnetization (>120 emu/g) and T2 imaging ability (r2>200 mM-1s-1. The effect of the MNPs in the fibrillation process was monitored in two model proteins (insulin and albumin) in the presence/absence of external magnetic fields by fluorescence Thioﬂavin T (ThT) measurements and optical fluorescence microscopy. The MNPs were either injected in protein oligomers solution or in formed amyloid plaques to study both the kinetics of amyloid growth and their anti-amyloidogenic/degradation properties. The ultimate goal is to present zinc ferrite MNPs as new theranostic candidates for administration in different stages of amyloid diseases in order to retard amyloidosis or degrade the protein fibrils. 
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Figure 1. MNPs a) retard lag phase of fibril formation and degrade 

mature fibrils in the presence of external magnetic field.


