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Development of photoacoustic gas detector for a smart endoscope
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Analysis of endogenous gases such as gastric and intestinal gases
potentially offers a fast, convenient and noninvasive diagnostic method for a variety of diseases.
For this purpose, a miniature photoacoustic system has been developed to perform gas sampling using
a smart endoscope. Endogenous gases are generally mixtures composed of several of thousands of
possible volatile organic compounds. An array of modulated laser diodes and an array controller were

developed and coupled via an optical fiber bundle to a photoacoustic sensor head because
interference between compounds can be reduced by using multiple laser wavelengths. A mixture of C02
and N2 gases was measured using a dual-wavelength optical source to detect the compounds contained
therein. The two resonance frequencies for the operating wavelen%ths were approximatelz the same.
The photoacoustic system was found to have a 1% detection limit for CO2, which is too high for

practical use.
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(a) (b)
4 PA signal as a function of optical modulation frequency for various CO, gas concentra-
tions at 1420[nm].
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