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The improvement of the performance of magnetic iron oxide nanoparticles in their different applications 
requires the design of more complex synthetic nanostructures, uniform in size and with morphologies 
different from the spherical one (Fig. 1). We critically analyze the synthesis routes for the production of 
uniform anisometric magnetite/maghemite nanoparticles with different morphologies like cubes, rods, disks, 
flowers and many others, such as hollow spheres, worms, stars or tetrapods, detecting the key parameters 
governing the production of these nanoparticles with particular emphasis in the role of the ligands in the final 
nanoparticle morphology [1]. The main structural and magnetic features as well as the nanotoxicity as a 
function of the nanoparticle morphology are also described. Finally, the impact of each morphology on the 
different biomedical applications (hyperthermia, magnetic resonance imaging and drug delivery) are analyzed 
in detail [2, 3]. 
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Figure 1. Magnetic iron oxide nanoparticles with different morphologies. 
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