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From 2001, numerous biosensors were developed in order to allow biodetection on battlefield 
without the need of laboratory means and with performances that are getting close to the ones 
obtained in a laboratory. However, most of these biosensors do not allow continuous monitoring of 
the media (air or water) which is nevertheless a major point for the reliability of the survey and the 
convenience of use during operation. In order to address this specific need, we have designed a new 
immuno biosensor which is capable to quickly detect and identify several biological and chemical 
agents during long time experiments. This sensor, named “DEFI” is made from a low cost sensor 
chip with 10 sensing areas, a robust fluorescent reader and services functions such as valves, pump 
and microcontroller for the automatic control of the processes. The breadboard weigh and volume 
are respectively 4 kg and 10 liter with a power consumption of 5 W. Data processing and detection 
are carrying out by the instrument without the need of an external computer. The biological protocol 
is simple and do not requires labelling of the targets. Thanks to the specific design of efficient 
antibodies, well matched microfluidic cartridge and very stable instrumentation, this sensor is able 
to continuously analyze water during three weeks without field service with the same sensor chip. 
This sensor allows the detection of 500 pg/ml SEB (Staphylococcus enterotoxin B) after 2 min. 
Theoretical limit of detection for SEB is 50 pg/ml after 9 min and 10 pg/ml after 30 min. 
Experimental detection limits for Aflatoxin B1 is 1 ng/ml (10 min) in a laboratory matrix and 10 
ng/ml (10 min) in raw drink water. All these results were obtained in continuous mode and real time 
detection without labelling, washing or drying step. To our knowledge, we first manage the 
continuous detection of biological agents for time exceeding weeks. 
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Figure 1: Left: DEFI biosensor. Right: DEFI sensor chip. 
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Fig 2: DEFI biosensor used to analyse river water. 
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Fig 3: Continuous detection of SEB (500 pg/ml) by DEFI biosensor. 
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