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Development of odor and tactile sensor for endoscope using photoacoustic
spectroscopy

WADAMORI, Naoki
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hotoacoustic spectroscopy; PAS) @ 5.8mmx 5.3mm

9mm

5mm + 0.25mm PAS

A miniaturized sensor was developed to determine the Young®"s modulus of tumors
and diagnostic endoscopy of the existence of submucosal tumors, which based on photoacoustic (PA)
spectroscopy. The sensor had a chamber height of 5.3mm and diameter of 5.8 mm; thus, this device is
smaller than conventional endoscopes, the outer diameters of which are typically about 10 mm. A
non-restrained methodology for determining the Young’ s modulus of tumors was proposed based on the
resonance frequency of the PA signal. The proposed approach was applied to silicone rubbers with six
different Young’' s moduli (30 574kPa) and showed good resolution (x 2kPa) and high reproducibility. In
experiments with a two-layer phantom, it was also confirmed that the measurable depth in PAS is
sufficiently deep to reach the average gastric wall thickness of 5.0 mm, and the depth resolution in the
range to the mucosal layer (which is less than 1 mm) of the gastric wall is + 0.25 mm.
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Wave length [nm] 1540
Irradiation intensity [mW] 34
Measuring time |[s] 1
Sampling frequency [Hz] 65536
Cutoff frequency [kHz] 10
Average count 10 or 100
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