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Nanozymes are a new class of artificial enzymes, that offer great value in terms of price and,
especially, allow multi-functionalization due to their tunability in shape, size, type of material, type
of coating or even the modulation of their physical properties through external stimuli such as
light.! Among them, metal Nanozymes are well-stablished nanomaterials which allow easiness of
modification and functionalization. Their outstanding properties in catalysis requires a reduced
size, but the risk of aggregation increases. To overcome this, their deposition onto an oxide is a
potent approach, which produces a synergetic catalytic effect and generates a hotspot for catalysis.
We synthesized noble-metal lithium niobate nanoparticles with branched-polyethyleneimine as an
intermediate linker.> Au and Pt nanoseeds were deposited onto LiNbOs. Then we studied their
ability to mimic peroxidase activity using a redox probe and we optimized the conditions to
maximize the colorimetric response. The hybrid nanoparticles possess better peroxidase-mimics
than the separated counterparts and a simple mixture of them.? The nanozymes were applied to
Escherichia Coli culture under different sources of oxidative stress, i.e., hydrogen peroxide and
ultraviolet light. The hybrid Nanozymes composed of LiNbO3/Au and LiNbOs3/Pt were found to
protect the bacteria from UV-light induced damage.
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Figure 1. LiNbOs3;/Au Nanozymes characterization. (a) Scanning Transmission Electron
Microscopy image. (b-d) Energy-Dispersive X-Ray chemical mapping : (b) Au, (c) Nb, (d) Au+Nb.
(e) Scheme of photo-induced catalase leading to a UV protective effect of Nanozymes on bacteria.
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