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A soft contact-lens type glucose sensor for evaluation of glucose in tear fluids
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Abstract:

A soft contact-lens (SCL) type glucose sensor for monitoring of tear sugar level was fabricated and tested. In this study,
with the aim of noninvasive measurement of glucose, in-vitro characteristics of SCL-type glucose sensor was evaluated,
then the sensor was placed onto the rabbit eye. Pt and Ag electrodes were formed on a PDMS membrane using a sputter
deposition system. In the immobilization of enzyme, a mixture of glucose oxidase (GOD) and biocompatible PMEH was
coated onto the sensing region. The sensor characteristics was evaluated using a potentiostat in which potential of +400 mV
was applied to the Pt electrode, and then the current change was monitored by adding glucose solution to the phosphate
buffer. As a result, the output current of the glucose sensor was linearly related to glucose concentration in a range of 0.03 -
5.0 mmol/l. The stable output current was observed in the sensor placed onto rabbit eye.
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ExERET D(eq.1),

D-glucose + OQG—OPgluconolactone + H,0, (eq.1)
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Fig. 1 Fabrication process of Pt and Ag electodes on PDMS-CL
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Fig.2 Experiment set up for evaluation of
SCL-type glucose sensor
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7= (Fig.3),

output current (uA) = 0.418x[glucose(mmol/1)]***

R=0.999 0.03 < [glucose (mmol/1)] < 5.0
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Fig.3 Calibration curve of the SCL sensor for glucose
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