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Magnetic nanostructures are nowadays under exhaustive research for biomedical applications, both in therapy 

and diagnosis, such as drug, cell and gene targeted delivery, hyperthermia, photothermal therapy, bioimaging 

and biosensors. Iron oxide (Fe3O4 and Fe2O3 phases) is the most used magnetic material because of its excellent 

properties such as chemical stability, easily functioning surface, low-cytotoxicity, biocompatibility, high 

saturation magnetisation and high magnetic susceptibility.  

In this talk I will briefly introduce our group, experimental facilities and techniques and review our results on 

various aspects related to magnetic nanostructures, such as synthesis and characterization [1,2], interaction 

with cells [3] and tissues [4]. The addressed problems were mainly motivated with the establishment and 

translation of magnetic hyperthermia therapy and more recently in the improvement of cell therapy using 

magnetic targeting for tissue regeneration.         

I will include a brief description of a device, based on a parallel LC resonant circuit optimized to generate 

alternating magnetic fields of 100 kHz frequency and amplitude adjustable from 2 to 15 kA/m, as a versatile 

tool for research involving the use of magnetic materials and alternating magnetic field for fighting cancer, 

like magnetic hyperthermia and drug and gene delivery triggered by magnetic stimuli [5].  
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