DEVELOPMENT OF AMPEROMETRIC BIOSENSOR FOR PYRUVATE CONCENTRATION AND ALT ACTIVITY ANALYSIS
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Pyruvate and alanine aminotransferase (ALT) are vital biomarkers [1-2] reflecting metabolic and liver health. Elevated levels of these markers often signify underlying pathologies, including liver diseases, metabolic disorders, and different types of shock. Despite their clinical significance, commonly employed techniques (enzymatic assays, spectroscopic methods, and immunoassays) have proven valuable but often fall short in meeting the demands of modern healthcare such as high sensitivity or real-time monitoring capabilities necessary for timely intervention and disease management. Given these challenges, there is a growing need to develop alternatives, namely, biosensors [3-4] tailored for the detection of pyruvate and ALT levels. Biosensors offer unique advantages, including enhanced sensitivity, ease of use, and the potential for real-time monitoring. Moreover, biosensors hold promise for miniaturization and integration into point-of-care technology, thereby advancing the accessibility of diagnostic instruments for an average patient. This work aims to address the current limitations in detecting pyruvate and ALT levels by developing biosensors capable of providing rapid, sensitive, and selective measurements. 
The proposed biosensor for detection of ALT and pyruvate is based on amperometric detection technique and the pyruvate oxidase enzyme was used as a bioselective element. The measurement device utilizes 3-electrode connection diagram (working, counter, reference electrodes) with platinum disc electrode as amperometric transducer. The enzyme-based bioselective element was formed by cross-linking using glutaraldehyde. The principle of detection is described on reaction schemes:
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Electrons, that are formed during 3rd reaction, cause increase in current in circuit. Thus, the pyruvate concentration is measured by current surge, while ALT level is measured by speed of increasing of pyruvate concentration and in accordance current value.
During the research, we not only showcased the potential for constructing such a biosensor but also conducted a thorough analysis of its analytical features. Additionally, we delved into understanding how various analytical parameters impact the biosensor's performance, providing valuable insights for its optimization and practical application.
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