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Magnetic hyperthermia (MH) relies on the ability of magnetic nanoparticles (MNPs) to generate heat 
when exposed to an alternating magnetic field (AMF) and is traditionally used in cancer treatment, 
often in synergy with chemo- and radiotherapy. Recently, we proposed a disruptive use of the MH for 
the control and manipulation of the biophysical properties of cellular membranes. We use 
bioorthogonal chemistry for the covalent immobilization of the MNPs on the membranes of living 
cells (Fig 1); our hypothesis is that these MNPs could induce a controlled and localized heating of the 
cell membrane (“hotspots”) under AMF application, without leading to cell death (sub-lethal MH). 
This localized heating could lead to temporal changes of the cell membrane permeability and fluidity, 
which could be used not only for membrane biophysics studies, but also for biological applications 
such as enhanced delivery of therapeutics, transfection or activation of thermosensitive ion channels. 
 
 
 
 
 
 
 

Figure 1: Bioorthogonal chemistry approach for covalent immobilization of MNPs on cell membranes and 
localized MH studies.  

Bioorthogonal chemistry allows the modification of biomolecules in their natural environment in an 
efficient and selective way and enables the monitoring of biological processes at the subcellular level. 
Strain-promoted “click” [3 + 2] azide-alkyne cycloaddition (SPAAC) is the quintessential example of 
bioorthogonal chemistry reaction and it has found numerous applications in biology and biochemistry. 
However, SPAAC is still relatively new for nanotechnology applications. We have recently reported a 
simple functionalization protocol yielding 12-nm water-soluble MNPs suitable for SPAAC chemistry. 
As a proof-of-concept, we demonstrated their potential as bioorthogonal probes by immobilizing them 
onto azide-functionalized surfaces. We have also demonstrated the successful labelling of the 
membrane of MCF7 cells with azide biorthogonal reporters in a dose-dependent manner. Our ongoing 
work is focused on the optimization of the SPAAC reaction for the covalent immobilization of the 
MNPs on the cell membrane and the study of the effect of the localized heating induced by the MNPs 
on the cell viability and the properties of the cell membrane. 
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