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Nanozymes are functional nanomaterials with enzyme-
like characteristics [1]. They have started to firmly estab-
lish themselves as next-generation artificial enzymes
because of certain advantages over enzymes and con-
ventional enzyme mimics. Notably, nanozymes were
selected as one of the 2022 Top Ten Emerging Technolo-
gies in Chemistry by the International Union of Pure and
Applied Chemistry (IUPAC). Excitingly, nanozymes have
shown great promise in analysis due to their high sta-
bility, low cost, and tunable activity. Nanozymes have
been employed to detect bioactive small molecules, bio-
macromolecules, exosomes, cells, bacteria, and viruses,
enabling both in vitro diagnosis and in vivo bioanalysis.
With the rapid development of the field, analytical kits
and devices are anticipated for practical applications. This
Topical Collection (Nanozymes) highlights the substantial
progress achieved in employing nanozymes for analytical
and bioanalytical chemistry.

For this collection, nearly 70% of the publications are origi-
nal studies (Fig. 1A). Most of these studies employed redox
nanozymes while two studies used hydrolase-like nanozymes
(including one with phosphatase-like nanozymes). Among the
redox nanozymes, peroxidase-like nanozymes were used most,
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followed by oxidase- and catalase-like nanozymes (Fig. 1B).
Except for one mechanistic study, all the others were focused
on analysis, covering targets from glucose to other bioactive
small molecules to enzymes (Fig. 1C). Clearly, glucose was
the mostly studied target. As shown in Fig. 1D, colorimetric,
electrochemical, and fluorescent methods have been used in
developing nanozyme assays, reflecting upon a range of trans-
ducer platforms in which nanozymes can be utilized. Among
them, colorimetric detection is dominant, indicating a prefer-
ence for simple, accessible, and cost-effective analytical tech-
niques. Notably, colorimetric detection can be enhanced by
using smartphones.

Various articles highlight the future challenges and
opportunities in this field and an urgent need for compu-
tational design in nanozyme development. The substantial
amount of data emerging from nanozyme research requires
careful consideration of the application of Al and machine
learning of data analytics to advance future research. While
noting that most of the studies in the current collection focus
on solution-based analytical approaches, another area in
which nanozymes offer substantial potential is through their
integration with field-deployable point-of-care devices—an
area that has just started to emerge [2].
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Fig. 1 Analysis of the Topical Collection: Nanozymes. A Types of publications. B Enzyme-like activities mimicked by nanozymes in research

articles. C Targets detected by nanozymes. D Detection methods

With over 28 articles accepted to date, the interest
attracted by this collection has far exceeded our expecta-
tions. We thank the authors for their great support and inter-
est in this initiative and congratulate them for the high qual-
ity of their work. We thank the reviewers and journal editors
for their time and support for this collection.
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