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By monitoring the concentration of NO gas in exhaled breath, the degree of inflammation of the airway due to
asthma or the like can be evaluated. We have been developing an optical sensor to monitor NO gas in exhaled breath
using Cobalt(II) tetraphenylporphyrin (CoTPP) as a sensing material. In this article, I introduce our efforts to increase
the sensitivity of the sensors and to suppress influence of the atmospheric humidity on their characteristics, which are
necessary for manufacturing practical sensors. CoTPP was dispersed in three kinds of hydrophobic polymers: ethyl
cellulose (EC), polystyrene (PSt), and polycyclohexyl methacrylate (PCHMA). Due to the high dispersion of CoTPP
molecules in the composite film, the sensitivity of the CoOTPP/EC sensor was six times that of the film where only CoTPP
solution was cast. The calculated NO gas detection limit for the CoTPP/EC sensor was 33 ppb. We also succeeded in
suppressing the influence of humidity by making the film hydrophobic.
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Fig.2 (a) UV-vis absorption spectra of the CoTPP/EC film
before and after exposure to 10 ppm of dry NO/N: gas. (b)
Subtraction of the absorption spectra before and after exposure to
10 ppm of dry NO/N: gas.
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Fig.3 Block diagram of the measuring system.
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Fig.4 Water-drop contact angle measurements: (a) CoTPP film,
(b) CoTPP/EC film, (¢) CoTPP/PSt film, (d) CoTPP/PCHMA
film.
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Fig.5 UV-vis absorption spectra of CoTPP chloroform solution,
CoTPP film, and CoTPP composite films under nitrogen
atmosphere.
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Fig.6 Dependence of the magnitude of the sensor response S3o
on the mole ratio of monomer units of polymer to CoTPP obtained
toward 10 ppm of dry NO/Nz at 100 °C.
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Fig.7 Typical transient response curves of the CoTPP/EC
sensor to 10 ppm of dry NO/Nz at 50 °C and 100 °C.
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Fig.8 Dependence of the magnitude of the sensor response S3o
and that of recovery Re on the measurement temperature obtained
toward 10 ppm of dry NO/Na.
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Fig.9 Characteristics of CoTPP/EC (red, solid line) and of
CoTPP (blue, dashed line) sensors toward dry NO/N> at 100 °C:
(a) Responses to different concentrations of NO; (b) calibration
curves; (c) magnified calibration curves below 1000 ppb.
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Fig.10 Dependence of the atmospheric humidity on the sensor
response: (a) responses toward 1 ppm of NO/Nz at low humidity
(<5% RH) and at high humidity (> 85% RH) of CoTPP/EC (red,
solid line) and of CoTPP (blue, dashed line) sensors, (b) changes
in the magnitude of the response normalized by the initial
response value of CoTPP/EC (red circle) and of CoTPP (blue
triangle) sensors with the measurement cycle.
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