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Table 1 Enzymatic catalytic properties of IrNPs with different coating agents
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Figure 1 The selective catalytic degradation of BSA—IrNPs. (a) Time-
dependent absorbance changes at 652 nm of TMB over BSA-IrO, NPs
and H,0, at room temperature and pH 3.86. (b) The removal efficiency
of different organic compounds before and after the degradation
reaction for 8 h, and the reaction temperature for organics was 60 °C.
[36] (color online).
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Imaging Guided Phototherapy Protect Normal Cells

Bl 2 (a) BSA-IrO, NPs PA/CT/#id% 5] Sty )
(b) TENa,SO;TEAE 21 T CeO, 3 T FITANPs X 4-fild 3 4 3 1)
TG SRR (2% R Rz 1)

Figure 2 (a) The PA/CT/thermal imaging-guided tumor phototherapy
enabled by BSA-IrO, NPs [25]. (b) Illustrative design explaining the
role of Ir particles of CeO, on the 4-NP photoreduction in the presence
of Na,SO; (color online).
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Figure 3 Calculated DOS for the Ir atom and O, molecule before (a)
and after (b) O, adsorption on the Ir(220) slab (Epermi 1eve=0; Orange
shading marks the decreased DOS of the O atom). (c) O, floating on the
surface of the Ir(220) slab. (d) O, interacting with the surface of the Ir
(220) slab [34] (color online).
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Figure 4 Energy profiles for H,O, decomposition on different Ir
crystal surfaces (a) and schematic representations of the species (b) in
path-1. Energy profiles for H,0, decomposition on different Ir crystal
surfaces (c) and schematic representations of the species (d) in path-2
[34] (color online).
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Figure 5 Schematic representations of the PPD oxidation reaction (a)
and polymerization reaction (b) catalyzed by Tar-IrNPs [54] (color
online).

(a Po'HO, (c)

)
\)/{)m\ D )

®) ~d ()@
(
Ru
@/ % \& - JIICIERC )
o o0 20
Y o - |
¥ r ) \ ) ) \
> i) (o
Pattern 1 Pattern2  Pattern 3
o e s Py
. . i R - - .
yt : Small molecule @gff : Protein 9% :celllysate (%) rcen

Bl 6 ZUKEERESIR BRI MR E . () KM
KB HEAL T SR — e (OPD)Y AL RN, (b) fE/h ¥ HEH
FRREMIAAAE AT T, GUKBEHEILOPDRAL; (o) 2T Pt.
RuANIr 4 K il ) 52 S AR &3 BEZ X 77+ B A
aH R IR A (R IR )

Figure 6 Schematic representation of universal analytes for nano-
zyme array detection. (a) Catalytic oxidation of o-phenylenediamine
(OPD) in the presence of peroxidase-like nanozymes. (b) Catalytic
oxidation of OPD in the presence of nanozymes with small molecules,
proteins, and cells. (c) Pattern-based recognition of small molecules,
proteins, and cells by Pt, Ru, and Ir nanozyme-based cross-reactive
sensor arrays [57] (color online).
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Figure 7 The schematic illustration of cascade-catalytic reaction of
IrRu—-GOx@PEG NPs. (a) Synthesis scheme of the nano-system IrRu—
GOx@PEG NPs and (b) Schematic illustration of the cycle-like nano-
system of IrRu-GOx@PEG NPs including catalyzing efficient glucose
depletion, O, cycle-like support and starvation therapy for enhanced
oxidation therapy in a hypoxic tumor micro-environment [62] (color
online).
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Recent advances in the mechanistic understanding and applications of
iridium nanozymes
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Abstract: The superior catalytic performance of the noble metal-based nanomaterials has attracted a wide research
interest in various fields. Among these nanomaterials, the iridium nanoparticles have shown a number of advantages
including their facile preparations, small particle sizes and excellent catalytic performance. Furthermore, some more
recent studies have also revealed the enzyme-mimic properties of iridium nanoparticles. However, the studies on the
nanozyme properties and applications of iridium nanomaterials are still in their early stages. So far, only a limited
number of relevant studies have been published and the mechanism of their enzymatic actions is poorly understood. This
mini-review intends to summarize the recently published literature reports and our own studies on the explorations of
iridium nanoparticles. The potential challenges and future perspectives are also tentatively discussed. It is hoped that the
summary and discussions presented in this paper could help deepen the mechanistic understanding of the tempting
property of iridium nanoparticles and encourage more energetic studies in this emerging research area.
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