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Statement of Critical Resour ce Problem

This proposa addresses the urgent needs for agreatly improved andytical methodol ogy
for detecting Cryptosporidium parvun in water samples. The microbia pathogen
Cryptosporidium has been recognized as a serious public health threet problem.
Infections with this protozoan can lead to acute gastroenteritis and diarrhes, that can
become life threstening in individuas with weskened immune sysems. Cryptosporidium
can spread in humans through direct contact, or through waterborne outbreaks. Due to
this mgjor hedlth threet, there are growing demands for aroutine test that reliably and
rapidly detects the presence of Cryptosporidium in water supplies. Y et, despite of these
magjor concerns and increasing efforts by the EPA, no andyticad method satisfactorily
detects the Cryptosporidium in water supplies.

The god of thisproject isto develop, optimize and deploy a miniaturized andytica
system for the rgpid and reliable monitoring of Cryptosporidium in water samples. Such
microsystem will be based on the couplingCon a silicon chipCof highly specific DNA
hybridization Cryptosporidium biosensors and microfabricated PCR reactors. The
resulting easy-to-use hand-held PCR/sensor system will address various deficiencies of
current tests for Cryptosporidium, and should accelerate the redlization of wide-scale
screening for this deadly pathogen in water samples.



Statement of Expected Results and Benefits

The proposed devel opment of modern DNA biosensors and their on-chip integration with
miniaturized PCR reactors would alow testing for Cryptosporidium to be performed
more reliably, rgpidly, easly and inexpensvely in environmentd laboratories and field
seitings. Such introduction of an automated, user-friendly hand-held DNA andyzer will
thus address various drawbacks of current tests for Cryptosporidium. It would aso
minimize the needs for operator training, circumvent operator bias, and addresses the
limited resources (of numerous locd municipdities). This effort will thus accelerate the
reglization of wide-scae monitoring of Cryptosporidium in water samples, and will
benefit many organizations and users, indluding locd municipdities, Sate weter
laboratories, and federd agencies. The minima size, weight and power requirements of
electrochemica devices should be particularly attractive for the field screening task.

Even though this effort is focused on the detection of the Cryptosporidium pathogen, it
should be readily extended to other important microorganisms. Our preliminary
investigations of DNA biosensors (including Cryptosporidium ones), and extensve
experience in desgning compact field-deployable andyzers, certainly support these
expectations. The WRRI support should facilitate mgor external funding (from the US
EPA), and will effectively train and mativate sudents in the areas of water qudity and
monitoring.



