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Development of non-invasive blood glucose measurement system using quantum
cascade lasers with multiple wavelengths

Matsuura, Yuji
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We developed a system using multiple single wavelength quantum cascade
lasers (QCL) for non-invasive blood glucose measurement based on infrared absorption spectroscopy.
First, we selected two wavelengths: 1152 cm-1 which is one of the absorption wavelengths of glucose
molecule, and 1186 cm-1 which does not show absorption. After that, we constructed a system using
two QCLs of these wavelengths and measured the absorption spectrum of the lips. In order to reduce
the dispersion of the measured values, we solved the non-uniformity of the optical power
distribution on the prism surface. Thus, the divergence angle of the incident light was expanded and

the incident angle was further reduced. As a result, the variability during repeated measurements
was greatly reduced, and a correlation was observed between human blood glucose level and optical
absorption level.
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