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Photonic Glucose Sensor Using a Vertically Coupled Polymeric
Microdisk Resonator

SEwECRE®E-FBmE -4 EH -2 HE
(Gun-Duk Kim - Geun-Sik Son * Hak-Soon Lee - K-Do Kim - Sang-Shin Lee)

Abstract — A glucose biosensor using a microdisk resonator in polymeric waveguides was developed by observing either
the shift in the resonant wavelength or the variation in the optical power. The deformation in the transfer curve of the
vertically coupled resonator sensor resulting from the variation in the disk-to-ring coupling, which was incurred by the
application of the target analyte, was suppressed. And the refractive index of the polymeric waveguide was devised to
closely follow that of the analyte itself for enhancing the sensitivity of the sensor. The sensitivity and measurement
range were observed to be respectively 0.14 pm/(mg/dL) and 1500 mg/dL (theoretically up to 4700 mg/dL), for the
wavelength shift method and 0.04 dB/(mg/dL) and 140 mg/dL the power variation scheme.

Key Words : Integrated optics, Resonators, Sensors, Waveguides component, Polymers, Biophysics
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Fig. 1 Configuration of the proposed glucose biosensor.
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Fig. 2 Fabrication procedure of polymeric sensor.
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