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Development of a multi-component continuous monitoring system for reagent-less
dialysate waste fluid using near-infrared multi-wavelength LEDs
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The effectiveness of hemodialysis cannot be confirmed until the end of
dialysis because it is determined by collecting blood before and after dialysis. Therefore, in this
study, in order to estimate the optimal end point, an optical dialysate drainage monitor was
prototyped. A commercially available spectrometer with 12-different-wavelength near-infrared LED
chips was incorporated into a self-made flow cell, and the accuracy of urea concentration prediction

was verified by multiple regression analysis. The samples used were three-component mixed aqueous
solutions containing urea, uric acid, and creatinine. As a result, when the concentration of
interfering substances was constant, good results were obtained with a correlation coefficient of 0.
8 or more using less than 10 wavelengths. However, when the concentration of interfering substances
is different, the prediction accuracy was decrease, suggesting the requirement of future
improvements such as increasing the LED light intensity.
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