Q)]
2012 2014

Devglopment of a blood glucose sensor using photoacoustic spectroscopy combined
with MEMS
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From the patient’ s point of view, it is necessary that glucose-monitoring
devices are portable as well as noninvasive. Unlike the sensitivity of conventional absorption
spectroscopy, the sensitivity of photoacoustic spectroscopy (PAS) scales inversely with the dimensions.
An external laser and a PA cell with a volume of only 4.0 mm3 were used for monitoring a glucose solution
contained in a special sample reservoir. We present PA measurements of glucose in aqueous solutions using
a sample reservoir that is suitable for investigations of liquid samples, such as native capillary blood,
by performing a long-period measurement. Since the apparatus was miniaturized for in situ and continuous
measurements, the PA signal showed a stationary state after a few hours through a transient state from
each initial value because of the influence of the temperature and pressure variation in the PA cell. The
suppression of this influence is a more complicated problem that needs further study.
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Table 1 ¥V I — Y 3 LEHE KRR

No. | st | s2 | s3
Young’s modulus[kPa] 34 62 114
Mass|[g] 15.53 | 15.69 | 16.43
Diameter[mm]| 44
Thickness[mm] 9.57 | 953 | 9.58
No. | s4 | s5 | s6
Young’s modulus[kPa] | 194 324 528
Mass|[g] 16.74 | 17.15 | 16.95
Diameter[mm] 44

Thickness[mm] 9.57 | 958 | 9.56
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Table 2 52 5& 2=

Wave length [nm] 1550
Irradiation intensity [mW] 34
Modulated frequency [Hz] | 5050

Measuring time [s] 1

Sampling frequency [Hz] | 65536

Cutoff frequency [kHz] 10

Quantization bit rate 16

Gain 64
Average count 1000
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