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Engineering of iron oxide nanostructures for biomedical, spintronic and energy applications
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Magnetic nanoparticles (NPs) are extensively studied from a fundamental point of view for the new properties generated by their size, shape and composition but also because of their broad range of applications, including magnetic fluids, data storage, catalysis, and biomedical applications. Depending on the intended application, the NPs magnetic properties must be “adapted” and then NPs with given size, composition and shape have to be designed. For instance for biomedical applications: to be used as T2 contrast agents for MRI, iron oxide based NPs should exhibit high saturation magnetisation and be functionalised with ligands ensuring optimal diffusion of water molecules around the magnetic core. For the treatment of cancer by magnetic hyperthermia, the amount of heat generated by NPs strongly depends on their size distribution and on their magnetic properties (high Ms and anisotropy energy).

Functionalized IONPs are also considered as the building blocks of the future nanotechnological devices. The controlled elaboration of films of NPs attracted great interest because they allow fundamental studies on collective magnetic and transport properties and also because it represents a very exciting and important challenge with regards to their high potential in the development of new spintronic and sensor nanodevices. Regarding other applications, nanostructured iron oxide based electrodes appear more and more appealing for battery or supercapacitor. 

In that context, we will give an overview on how we design iron oxide based NPs by adjusting their shape, size and composition for biomedical and energy applications and how we organize them in films for spintronic or sensor applications.
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