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Abstract:

 We have recently observed several outbreaks of foodborne 
illness, many of them originated from the use of contaminated water. We 
have also witnessed global outbreaks of influenza A - avian flu (H5N1) 
and swine flu (H1N1) - that are transmittable through both animals and 
humans.Unfortunately, we do not have a real-time surveillance tool to 
monitor these pathogens. Current methods of detection involves either 
culturing those pathogens (1-2 days) or amplification of its genetic 
sequence (PCR; 2-4 hours), both requires a remote laboratory facility. 
Lab-on-a-chip, a miniaturized laboratory facility on a semiconductor-like 
chip, will enable the unmanned pathogen surveillance possible in real-
time (< 5 min per assay). Once lab-on-a-chip pathogenic sensors become 
available, we can construct their sensor network over a water 
processing/distribution system or a livestock housing to monitor their 
spread in real-time. As the cost needed for fabrication and operation of 
lab-on-a-chip sensors may be considerably high, we need to install these 
sensors in limited number on carefully optimized locations over the water 
processing/distribution system or the livestock housing. A 3-D CFD 
modeling will be used to optimize the lab-on-a-chip sensor installation. 
Environmental monitoring for human structures, such as a classroom or 
an aircraft cabin, will also be discussed briefly.


