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Advanced Monitoring of Environmental Pollutants Using Eco-sensor
O Measurement of VOCs, Heavy Metals, Pesticides, and Endocrine Disruptors
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An original biosensor (eco-sensor) based on a bilayer lipid membrane mimicking a cellular membrane has been developed by Toshiba
for the real-time and highly sensitive measurement of various environmental pollutants in groundwater.  The bilayer lipid membrane in
water is only 10 nm in thickness and very fragile to physical or electric shock.  Up to now, such membranes have not been considered
suitable for practical application.  Toshiba has developed a mechanism where a small volume of a lipid solution is ejected into water by a
pumping system, and is working on the creation of a prototype eco-sensor system incorporating a bilayer lipid membrane based on the
principle that a new membrane will be automatically formed when the membrane is broken.  This will make it possible to develop an
advanced environmental monitoring system (AEMS) based on real-time monitoring of various environmental pollutants in groundwater.
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Schematic diagram of AEMS project
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Basic concept of eco-sensor
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Configuration of experimental eco-sensor setup
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Eco-sensor device
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Membrane potential changes based on repeated ejections
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Eco-sensor system
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Measurement data for cis-1,2-dichloroethylene (DCE)
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Measurement data for various volatile organic compounds (VOCs)
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Measurement data for cadmium ions
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Measurement data for various pesticides
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Measurement data for endocrine disruptors
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(3) Ishimori, Y., et al. “Development of an eco-sensor for the continuous monitor-
ing of environmental volatile organic chlorinated compounds”. Measurement
Science and Technology, 13, 2002, p.17860 1792.
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