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Fig. 1 TEM images of octahedral Fe;O, (inset is the
SEM image of the corresponding octahedral Fe;O0,)(a),
12 nm monodisperse Fe;O, nanocrystals(b), 14 nm MnFe,0,
nanoparticles(c) and 6 nm FePt nanocrystals(d)
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Fig. 2 Schematic illustration of liquid-solid-solution phase transfer synthetic strategy(a)*, TEM image of iron oxide
synthesized by liquid-solid-solution phase transfer synthetic strategy (b), Schematic illustration of the synthesis of hollow
and porous nanoparticles via directional ion transfer across different solid-liquid interfaces in a one-pot process (¢)*, and
TEM image of hollow manganese oxide synthesized by directional ion transfer across different solid-liquid interfaces(d)™
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Table 2 Materials used as stabilizer for one-step synthesis of SPIONs and their applications”
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Fig. 4 Schematic illustration of surface modification of iron oxide nanoparticles via ligand addition method
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Fig. 5 Schematic illustration of surface modification of Fe;O, nanoparticles via ligand exchange method
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aggregation, which mimics the biochemical signalling through TRAIL (d)"*
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Abstract

Magnetic nanoparticles that have mag netic properties and other functionalities, have a broad

application prospects in many fields, especially in biomedicine and bioengineering. In this review, chemical design

and synthesis, as well as the surface functional strategy of magnetic nanoparticles are presented. The biomedical

applications, such as magnetic resonance imaging, magnetic-controlled therapy, magnetic hyperthermia, and

bio-separation, are also discussed.

Key words magnetic nanoparticles, synthesis, functionalization, biomedical application

DOI: 10.3724/SP.J.1206.2013.00276

* This work was supported by grants from The National Natural Science Foundation of China (51125001, 51172005, 90922033), the Research
Fellowship for International Young Scientists of the National Natural Science Foundation of China (51250110078), the Doctoral Program

(20120001110078) and PKU COE-Health Science Center Seed Fund.

**Corresponding author. Tel: 86-10-62753115, E-mail: hou@pku.edu.cn

Received: June 19, 2013 Accepted: July 4, 2013



