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Development of a reagent-less urine components monitor based on near-infrared
spectroscopy -
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The final goal of this project is to realize a low-price optical and
reagent-less system for monitoring multiple components of urine. For this purpose, we examined the
absorption spectrum of urine in the near-infrared region and selected 10 wavelength based on the
concentration dependence of the spectra including "negative absorption™ region. These wavelength
were also selected by availability in the market as near-infrared LED (1400-2300nm, 100nm step).
Using 51 urine samples obtained from diabetics, multiple regression analysis using all combinations
of 10 wavelengths was performed. The optimum number of wavelength and their combination for
estimating concentration of glucose, urea, NaCl and creatinine were determined by the value of
standard error of prediction. The number of wavelengths required for estimating concentration of
urine glucose, urea, NaCl and creatinine were 6, 6, 7 and 6, respectively, suggesting possibility of

realizing a low-cost optical urine monitoring system.
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