DEVELOPMENT OF CONDUCTOMETRIC CREATININE DEIMINASE BASED BIOSENSOR FOR CREATININE DETECTION 
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Estimating static kidney function accurately and detecting changes in kidney function in a timely fashion are challenging but critically important tasks. Serum creatinine is the most widely used functional biomarker of the kidney [1].

Established techniques including high-performance liquid chromatography, ion chromatography, capillary zone electrophoresis offer high sensitivity and selectivity, they come with drawbacks such as costly equipment, skilled personnel requirements, complex procedures, and long detection times [2,3]. Electrochemical approaches offer a promising alternative due to their affordability, simplicity, sensitivity, ease of use, rapidity, portability, and suitability for on-site heals monitoring. Among these, conductometric biosensors stand out for their simplicity, accuracy, and user-friendliness.

This work was aimed at the development of conductometric creatinine deiminase based biosensor for creatinine detection in biological samples, like urine, blood serum and dialysate samples.
During the development of the biosensor, electrochemical transducers consisting two pairs of planar thin-film interdigitated gold electrodes on a ceramic plate were used. The creatinine deiminase was immobilized onto the sensetive surface of the gold electrodes via a glutaraldehyde crosslinking procedure. The mixture for work membrane consist of 20% creatinine deiminase in 20 mM phosphate buffer (pH 6.5) with 10% bovine serum albumin (BSA) and 10% glycerol. The mixture for reference membrane was prepared by the same procedure using only BSA, the final protein concentration — 30%. The solutions were mixed with 1% aqueous glutaraldehyde solution in a 1:1 ratio and applied to the electrodes [4]. Then created biosensors were dried in open air at room temperature for 20 min. Before starting the experiments, the biosensors were dipped into 5 mM phosphate buffer (pH 7.35) to washout excess of unbound GA.
During the research work various immobilization methods for the bioselective element were tested (photopolymerization in PVA/SbQ polymer, polymerization in different concentration GA solution and in a GA vapour) [4-6]. Biosensors based on enzyme immobilization in a 1% GA solution were characterized by the best characteristics. Also during the work, optimal conditions for biosensor operation were established. The linear range for creatinine determination was from 5 mkM to 1 mM with the limit of detection - 5 mkM. The biosensors demonstrated high work stability with signal reproducibility, the relative standard deviation (RSD) was 6%. The biosensor retained 83% of its initial response value after 60 days of storage in dry conditions at +4°C.
As a result of the work, a novel enzyme biosensor based on creatinine deiminase for creatinine determination was developed. The conditions for producing and measuring with the proposed biosensor have been optimized. The biosensor was characterized by low detection limit and high reproducibility of response; the biosensor can be stored for more than a month without significant loss of sensitivity making it a promising tool for express evaluation of creatinine in biological samples in future applications.
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