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Destroying cancer cells using magnetic 
nanoparticles and magnetic field can be done using 
two approaches : i) using the heat released by 
magnetic nanoparticles submitted to a high-
frequency alternating magnetic field, a method 
known as magnetic hyperthermia, or ii) using the 
mechanical action generated by MNPs submitted to 
a low-frequency alternating or rotating magnetic 
field. In this presentation, we will first present an 
overview of these two approaches, including results 
from biology, chemistry and physics.   
We will then present theoretical results obtained in 
our group on the conditions to maximize these 
effects: heating in magnetic hyperthermia and torque 
amplitude for the other approach. It will be shown 
that, in both case, a precise control of the size and 
magnetic properties of the nanoparticles is required. 
Experimental results obtained in our group permits 
to validate some of these experimental results, and 
will also be presented. 
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Figure 1. (up) : Heating power of an assembly of 9 nm 

MNPs, with a volume concentration of 0.6%, submitted to a 
high-frequency magnetic field. Each dot represents a MNP. 
The color scales is related to the heating power of the MNP. It 
is evidenced that the heating is much stronger in the middle 
of the assembly than on its periphery. (down) Torque 
undergone by non-interacting MNPs submitted to a low-
frequency rotating magnetic field at room temperature as a 
function of the MNP diameter. In a given range of magnetic 
field, the torque is strongly enhanced 


