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Nanoparticles have attracted an enormous interest 
during the last decades due to their appealing 
properties which have led to countless applications 
in very widespread fields. Interestingly, the 
physicochemical properties of nanoparticles can be 
efficiently tuned by designing not only their size but 
also their shape. For biomedical applications, iron 
oxides, magnetite (Fe3O4) and maghemite (γ-Fe2O3), 
are becoming the preferred material due to their 
excellent biocompatibility. However, most of the 
research performed in maghemite/magnetite 
nanoparticles has been carried out on isotropic 
spherical particles. [1] Here we present a rationally 
designed synthesis pathway based on the thermal 
decomposition of to obtain high quality nanocubes 
[2] and on solvothermal strategies to reach magnetic 
iron oxide nanorods, both over a wide range of 
sizes. The nanocubes with an edge length below 17 
nm show a great colloidal stability (Figure 1), even 
after transferring them to water. Moreover, the 17 
nm nanocubes exhibit an excellent magnetic 
hyperthermia and NMR relaxivity performance 
(better than their spherical counterparts), making 
them excellent candidates for potential applications 
in nanotheranostics. In addition, the Fe3O4 
nanocubes are outstanding heat mediators for 
photothermia in the near infrared biological windows 
(680-1350 nm), with heating efficiencies similar to, 
or better than, the best photothermal agents [3]. In 
addition, the magnetic and optic anisotropies of the 
nanocubes have been exploited for a relatively new 
approach for in situ local temperature sensing.  

On the other hand, structural and magnetic 

properties of elongated IONPs between 25 and 400 
nm (length) and aspect ratios between 4 and 8 are 
presented (figure 2). The magnetic nanorods were 
synthesized by the solvothermal method using iron 
organic precursors. Different strategies for their 
transfer to water have been addressed. We will 
correlate their magnetic properties with the 
performance in hyperthermia and MRI applications 
as a function of the structural and colloidal 
properties, compared to their spherical equivalents. 
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Figure 1. TEM images of magnetite nanocubes with 
different average sizes (left 10 nm, centre 17 nm and right 
30 nm).  

 

Figure 2. TEM images of magnetite nanorods with 
different aspect ratios as a function of the amount of 
sodium oleate.  

 

 
 
 

 
 
 
 


