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Application of single-atom catalysts in electrochemical glucose monitoring "
Yang Xinling »Liu Fengyu »Jiang Zhuocheng sWu Yuzuan .Li Yi s Zang Guangchao®
Laboratory Teaching and Management Center /Biomedical Innovation and Entrepreneurship Practice
Base ,Chongqing Medical University ,Chongqing 400016 ,China

Abstract ; Precise glucose detection constitutes a core procedure in the diagnosis and treatment of diabetes
and clinical intensive care. Existing electrochemical glucose sensing technologies remain confronted with criti-
cal bottlenecks,such as insufficient stability of natural enzymes,low compliance associated with invasive de-
tection,and rapid performance decay during long-term continuous monitoring. Single-atom catalysts (SACs)
and single-atom nanozymes (SANs) provide a novel strategy for addressing the above limitations. Both belong
to atomic-scale catalytic systems but exhibit clear functional distinctions: SACs are mainly devoted to the di-
rect electrocatalytic oxidation of glucose through the modulation of the electronic structure of metal centers,
thereby establishing enzyme-free sensing platforms. As a biomimetic subclass of SACs,SANs are centered on
enzyme-mimetic catalysis by simulating the active pockets of natural enzymes. They retain substrate specificity
while overcoming the easy deactivation of natural enzymes. This article systematically reviews the recent re-
search progress of SACs and SANs in electrochemical glucose sensing,highlights the mechanisms of synergis-
tically optimized sensing performance via the precise assembly of metal centers,coordination environments and
supporting substrates,and discusses in detail their device designs and differentiated clinical applications in rap-
id whole-blood detection,implantable continuous monitoring,and minimally invasive or non-invasive wearable
sensing. Finally,the key challenges and corresponding strategies for the translation from laboratory research

to clinical commercialization are analyzed,and the development of intelligent closed-loop glucose management
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systems integrating detection and therapy is prospected.
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