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Magnetic nanoparticles (MNPs) have strongly emerged in nanomedicine 
since their successful application in magnetic drug delivery, hyperthermia 

and contrast agent for diagnostic imaging. MNPs are required to be targeted 
to a tissue/organ to maximally accomplish their function, leading to high 
concentrations in a localized area and thus to the possible arising of toxic 
implications. To circumvent these issues, numerous studies were focused 
on doping well-known biocompatible materials with magnetic ions to obtain 
intrinsically safe and biocompatible magnetic biomaterials. At this regard, the 
control over the doping mechanism is a key factor for an accurate synthesis 
of the targeted biomaterial with high biological and magnetic properties. In 
this work, we investigate the relation between the synthesis temperature 
and the structural and magnetic properties of hydroxyapatite nanophases 
synthesized by wet neutralization method in the presence of Fe2+/Fe3+ ions. 
We demonstrate how the control of the synthesis parameters uniquely yields 
the formation of hydroxyapatite nanophase exhibiting partial with both iron 
ions - and the simultaneous formation of iron oxide- based secondary phase 
- thus obtaining a nanocomposite (FeHA) whose structural and magnetic 
properties are strictly related to the doping temperature determining the final 
iron setting.

Fig. 1 Modulus of the Fourier Transforms of the EXAFS signals (a) and Mag-
netization versus magnetic field isotherms collected at 300 K (b).
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