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Magnetic nanoparticles (MNPs) emerged more than two decades ago as promising tools 
for several biomedical applications such as contrast agents, drug delivery systems or 
heat mediators in magnetic hyperthermia. Recently, new approaches for cancer 
treatment based on the production on heat that go one step further than traditional 
hyperthermia have been developed. Instead of focusing just on the heat generation to 
induce cell death, the main aim of these new approaches is to use the temperature 
increase as a stimulus to trigger different reactions or transformations in the surrounding 
environment. 
 
In this talk two of these new approaches will be described. Firstly, the use of magnetic 
nanoparticles as a tool to increase the permeability of the extracellular matrix in 3D cell 
culture models will be detailed. We have observed that the application of an alternating 
magnetic field allows the migration of magnetic nanoparticles located in the external 
part of a 3D collagen structure towards the inner part [Beola 2018] (Fig. 1, Left). 
Secondly, the use of the heat produced by the particles as a tool to activate the in situ 
generation of a drug through enzymatic reactions will be presented. Magnetic 
nanoparticles are able to induce the activity of horseradish peroxidase entrapped in 
biomimetic silica particles and transform an innocuous compound into a drug with 
cytotoxic activity (Fig. 1, Right) [Correa 2019]. 

 
 

Fig1. Schematic representation of the two approaches that will be presented. Left. Mobility of magnetic 
nanoparticles (in red) towards the inner part of a 3D cell culture after the application of an alternating 
magnetic field. Right. Transformation of a pro-drug into a drug through the activation of an enzymatic 

reaction by heat. 
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