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Figure 1 (Color online) Tissue distribution detection of IONPs using
the intrinsic peroxidase-mimicking activity, adapted with permission
from ref. [20] (Copyright © 2012, American Chemical Society)
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Figure 2 (Color online) Detection of organophosphorus nerve agent with IONPs, adapted with permission fromref. [60] (Copyright © 2013, Ameri-

can Chemical Society)
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Figure 3 Protein sensing with IONPs, adapted with permission from
ref. [15] (Copyright © 2012, WILEY-VCH Verlag GmbH & Co. KGaA,
Weinheim)
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Figure 4 (Color online) IONPs for anti-bacterial and in vivo tumor
treatments, adapted with permission from ref. [57] (Copyright © 2013,
Royal Society of Chemistry)
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Applications of iron oxide nanoparticles as peroxidase mimetics

LUO Chengl, LI Yan' & LONG JianGang2
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Science and Technology, Xi’an Jiaotong University, Xi’an 710049, China

In addition to the unique superparamagnetic property, iron oxide nanoparticles (IONPs) possess intrinsic peroxidase-like activitives,
which can catalyze substrates (o-phenylenediamine, luminol, organic dyes, etc.) to be oxidized by hydrogen peroxide accompanied
with chemiluminescence, colour or fluorescence changes. Though the optimum conditions for IONPs and natural peroxidases are
similar, IONPs are more robust against wide ranges of pH, temperature and inhibitors. The peroxidase-like activities of IONPs could
be adjusted through size, structure, composition and surface modification. This review introduces the factors affecting the
peroxidase-like activities of IONPs. Application progresses are summarized and introduced according to corresponding mechanisms,
including: (1) substitute for peroxidases in immunoassay; (2) in vivo distribution of IONPs; (3) determination of H,O, concentration,
including detection for substances consuming or generating H,O,; (4) determination of catalytic inhibitors or protective agents; (5)
applications of hydroxyl radicals generated during catalytic reaction, including organic pollutant degradation, inhibition of pathogenic
microorganisms and cancer cells, etc. Considering the wide applications of IONPs in biomedical fields, how to develop the
peroxidase-like activity of IONPs for in vivo applications and safety issues potentially involved are also discussed.

iron oxide, peroxidase, immunoassay, glucose, hydrogen peroxide, organic pollutants
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