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ABSTRACT

Themagor problem with protecting water isthe great dilution of potential pathogensand toxicants.
Our solution to thismonitoring problemisto utilizethe propensity of microbes and toxicantsto concentrate
at surfacesin biofilms. Biofilms, asentities, arelocaized microbid communitiesattached to surfaces.
Biofilmsare mgor sources of infectioninwater distribution systems. Microbes, innature, prefer toexistin
multi-speciescommunity biofilmsrather than befreeinfluids. A logicd, cost-effective, method to sample
pathogeni c microbes and membrane-activetoxicantsin water isto recover biofilmsfrom strategically placed
surfaces. We propose atwo-tiered system with anetwork of reporting biosensors and associated specific
bio-trap biofilm capture/amplification beadsthat can be recovered for rapid specific biomarker and agent
analysis. Both biosensorsand bio-trapswith amplifying beadswould be placed at strategic nodesin the
watershed collection and distribution system for monitoring to provide feedback to purification and interdic-
tion systems, to protect drinking water in therest of the system. Nodeswould be outfitted with biosensors
reporting changesin generd biofilmsand with biosensor, surfaces can be engineered with specificity. A
changein biofilm formation at anodewould signa recovery of bio-traps containing mixed surface Bio-Sep®
beads des gned with accumul ation specificity for biofilmsand toxic agents. Organismsin thesebiofilms
would berapidly analyzed for signaturelipid biomarkerswith tandem mass spectrometry. Biomarkers
indicative of pathogensor toxinswould inturntrigger red-time PCR rapid DNA anaysisfor specific
identification of agentsand toxins. Contamination at specific strategically placed nodesin the collectior/
distribution system could then be utilized to manipul ate flowsto best protect the users. Theinstrumented
system based on maximizing protection of the users could bereadily upgraded with improvementsin specific
biosensor technology and rapid specific detection of biomarkersfrom the bio-trap beads.
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