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The ever-increasing need for early diagnosis of many diseases, improvement of environmental protection and control of the quality of food products and drinking water requires a broad practical use of highly sensitive, selective, fast, and economical analytical methods. Among various approaches, a special role is assigned to analytical biotechnology – a branch of science that uses the principles of biomolecular recognition to identify and quantitatively determine practically important analytes. Modern analytical biotechnology uses very selective biorecognition systems created by nature: enzyme – substrate (cofactor, effector – inhibitor), hormone – receptor, antigen – antibody, complementary interactions of nucleic acids, complexes involved in regulating gene expression, signaling cascade complexes [1-2]. In recent years, artificial biomimetics – aptamers, abzymes, nanozymes – have also been used as bioanalytical tools [3]. 

Nanozymes (NZs) as stable cost-effective mimics of natural enzymes may be promising catalysts in food and environmental biotechnology, biosensorics, alternative energetic and medicine [4]. Enzyme-like NZs, including metallic nanocomposites, are promising catalysts for biosensing applications. There are known three main classes of NZs: peroxidase-like, oxidase-like, and antioxidant NZs. Artificial peroxidase being able to utilize as a substrate hydrogen peroxide, the final product of oxidase-catalyzed splitting of different practically important analytes, may be promising hydrogen peroxide-selective chemosensing element, coupled with a relevant oxidase in the biosensing layer [5]. 

The aim of the current research is to construct novel NZs-based biosensors coupled with microbial enzymes, promising for medical diagnostics and food analysis, with the usage of NZs as peroxidase, reductase mimetic catalysts or as nanochelators for small molecules. The constructed NZs-based novel biosensors have been applied to detect L-arginine, creatinine, methyl amine, ethanol and glucose. A high correlation was demonstrated for the contents of the target analytes, estimated by the developed biosensors and the reference enzymatic methods. The proposed biosensors’ approaches being sensitive, economical, and suitable for routine and micro-volume formats, can be used in clinical diagnostics for the detection of the target analytes.

Acknowledgement: 

This research was supported by the National Research Foundation of Ukraine (project No. 2020.02/0100 "Development of new nanozymes as catalytic elements for enzymatic kits and chemo/biosensors")
References: 

1 G. Marrazza, Biosensors (Basel), 2022, 21, 407. 
2 O. Smutok and E. Katz, Biosensors (Basel), 2023, 13, 44.
3 Y. Ouyang, M.P. O'Hagan and I. Willner, Biosens. Bioelectron., 2022, 218, 114768. 
4 B. Das, J.L. Franco, N. Logan, P. Balasubramanian, M.I.Kim and C. Cao, Nano-Micro Lett., 2021, 193.
5 C.P. Kurup, Biosensors, 2023, 13, 461.
