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Abstract

According to the European Committee on Antimicrobial susceptibility testing (EUCAST) recommendations, the phenotypic resistance tests, such as the disc diffusion method, require 16-24 hours for the results to be obtained. To enable targeted treatment at the early stages of the disease, and thereby increasing a patient's chances of survival, new methods that can assess antibacterial resistance faster than existing methods are necessary.
The objective of this research is to enhance the EUCAST standard for prompt determination of antibacterial resistance by exploring the early factors of development of the inhibition zone. To achieve this, we aim to develop advanced laser speckle image processing algorithms that characterize the kinetics of inhibition zone development.
Comparison of the model with experimental data obtained using the laser speckle (LS) imaging technique with sub-pixel correlation analysis will help to understand the behavior of the growth curves of the inhibition zone and in the future will allow, to predict the subsequent change in the radius of the inhibition zones. We chose 6 different antibiotics: ciprofloxacin (CIP), imipenem (IPM), meropenem (MEM), amoxiclav (AMC), ceftazidime (CAZ), cefotaxime (CTX). It was noted that the bacterium is sensitive to CIP, IPM, MEM and resistant to AMC, CAZ and CTX. In case of CIP, IPM and MEM the diameter of the sterile zone increased as a function of time in proportion to the square root of time. CIP 5: 11 (h) - d = 26 (mm). IPM 10: 11 (h) - d = 23 (mm). MEM 10: 12 (h) - d = 23 (mm). The response to antibiotics: AMC, CAZ, CTX was another. The first 3-8 hours, there was an observed small increase in the diameter of the inhibition zone. After that, the growth stopped, and then the diameter of the inhibition zone decreased.
Conclusion. This technology provides the ability to measure changes in the inhibition zone radius, significantly earlier than the disk diffusion method.
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