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Improvement of Glucose-driven Decompression Unit in Drug-release System for Blood Sugar Control
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Abstract: In this work, performance of the decompression unit which converts chemical energy of the glusose to the
mechanical energy for the drug-relase system was enhanced by modifying its structure. The enchancing method is based
on increasing oxygen consumption in glucose oxidation by enlarging area of the glucose oxidase (GOD) immobilized
membrane per volume of the deompression chamber. Our conventional system required about ten times higher glucose
concentration (about 100 mmol/l) than blood sugar level. In this study, 3 times higher decompression performance was
obtained in the modified decompression unit with 4 times larger GOD immobilized membrane areas per unit volume of the
cell, and this system was able to be operated at 25 mmol/l of glucose concentration. This suggests that the system can be
applied for development of a chemo-mechanical system with pancreas-like function actuated by human blood sugar.
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Fig. 1 Schematic diagram of the drug-release system and
experimental set-up for evaluation.
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Fig. 2 The dimensions of conventional cell and improved cell
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Fig. 3 Pressure change in the improved decompression unit.
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Fig. 4 Intermittent pressure change in the conventional and

improved decompression unit with release valve.
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