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Abstract

In this study, we developed an on-chip glucose sensor device for cell-based assays. Glucose is the energy
source of living cells, and so measurement of glucose consumption by cells is very important in cell biology. A
glucose sensor integrated with a microfluidic device, which is able to measure cell kinetics continuously, has
been proposed in the research field of Micro Total Analysis Systems (LTAS). In this study, we tried to improve an
on-chip glucose sensor to be integrated with microfluidic devices. In evaluating of sensor sensitivity, the flow

rate dependency of the sensitivity was investigated. As a result, a stable current value was estimated to be

achieved when the flow velocity exceeded 20 mm/min. An acetylcellulose layer was immobilized onto the sensor

electrode for accurately measurement of the glucose concentration in the culture medium. Thus, we succeeded in

obtaining a sensor with high selectivity.
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Fig.1 Configuration and measurement principle of the
glucose sensor. (a) top view of the sensor electrodes,

(b) cross sectional view of the working electrode.
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Fig.3 Comparison of the output current value of the glucose
sensors made by the different enzyme immobilization

methods.

Table 1 Comparison of the sensitivity of the glucose sensors

made by the different enzyme immobilization
methods.
Sensitivity Resolution
Method (nA/mM) (uM)
Nafion coating 1.60+0.49 91.1+4.72
Crosslink 5.01+1.11 20.6+19.8

Fig.2 Fabrication process of the sensor device. (a) fabrication

procedure of the electrode substrate, (b) fabrication
procedure of the PDMS chip, (c) the fabricated on-chip

glucose sensor device
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Fig.4 Change in the current value by the flow velocity.
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Fig.5 Comparison of output current value of the glucose
sensors with different amount of GOD.

Table 2 Comparison of the sensitivity of glucose sensors with
different amount of GOD.

GOD Sensitivity Resolution
(U/mL) (nA/mM) (uM)
6 0.91£0.30 291.7+163.9
30 1.05+0.61 204.2+169.0
60 3.93£1.98 32.0+25.5
120 4.79+2.72 38.8+39.3
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Fig.6 Comparison of output current value of the glucose
sensors by sample solutions without glucose.
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Fig. 7 Configuration of the enzyme membrane.

5G - BRI - R - AR R

(a) Without acetylcellulose layer

(b) With acetylcellulose layer

Fig. 8 Comparison of output current value of the glucose
sensors. (a) without / (b) with acetylcellulose layer on
the electrodes.
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