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Over the past decades, nanotechnology has been extensively exploited in the quest for materials with 

new and advanced properties and functionalities. One of our main research interests is the development 

of new biomedical applications based on nanomaterials. Among all nanomaterials, magnetic 

nanoparticles (MNPs), and in particular those composed by ferrimagnetic iron oxides (mainly 

magnetite and maghemite) are very interesting materials for the development of biomedical 

applications, mainly because of their low toxicity and ease of surface functionalization [1-2]. One of 

the most interesting features of MNPs is their ability of converting the energy absorbed from external 

sources such as alternating magnetic fields (AMFs) or near-infrared (NIR) light into heat; this is known 

as nanoparticle-based hyperthermia [3-4]. 

  

In this contribution, we provide an overview of our current research in the field of magnetic 

hyperthermia using iron oxide nanoparticles. We are interested in understanding and controlling the 

localized heating generated by iron oxide-based magnetic nanoparticles when exposed to alternating 

magnetic fields. It has been demonstrated, by us and by other research groups, that a localized heating 

takes place in suspension in the close surroundings of the MNPs upon exposure to an AMF, without an 

evident increase of the global temperature of the medium [5-8]. The nanoparticles thus behave as 

“nanoheaters” and generate a very precise and localized heating (“hotspots”). We take advantage of 

this “hotspot” generation in the vicinity of the nanoparticles to develop different applications in the 

context of localized magnetic nanoheating, ranging from molecular thermometers to spatially confined 

modulation of the biophysical properties of cellular membranes.     
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