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Study of Spectral Sensitivity to Small Molecule Analytes
Using TiO, Nanoporous Thin-film Leaky
Waveguide Resonance Sensors

ZHANG Zhe QI Zhi-Mei’
( State Key Laboratory of Transducer Technology Institute of Electronics
Chinese Academy of Sciences Beijing 100190)

Abstract Leaky-mode waveguides were prepared by sputtering a 50-nm gold layer on the glass substrate and
then dip-coating on the substrate a 210-nm-thick TiO, nanoporous film using the colloidal TiO, solution mixed
with P123 polymer. By using the waveguide chips combined with a tungsten-halogen lamp a CCD
spectrometer a prism coupler and a fluidic chamber spectral interrogated leaky-mode waveguide resonance
sensor device with the Kretschmann configuration was constructed. The refractive-index sensitivity of the sen—
sor was measured using aqueous sucrose solution samples. The results show that the resonance wavelength of
the leaky-mode waveguide linearly increases with refractive index of the solution ranging from 1.333 to 1. 356.
The sensor response to small molecule adsorption was investigated by using ionic surfactant and bromthymol
blue as adsorbate samples. The results indicate that the nanoporous leaky-mode waveguide resonance sensor is
much more sensitive to small molecule adsorption than conventional surface plasmon resonance ( SPR) sensor.
This high sensitivity results from adsorption of a large amount of small molecules in the nanoporous waveguid—
ing layer.
Keywords Nanoporous thin film; Leaky-mode optical waveguide; Spectral sensitivity; Small molecule
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