Hollow Fiber Concentration and Detection of Human Pathogens
Michael Ladisch, Jessica Zuponcic, Lori Hoagland and Eduardo Ximenes
Laboratory Renewable Resources Engineering
Agricultural and Biological Engineering
Weldon School of Biomedical Engineering

Abstract: Hollow fibers consist of modified polyether sulfone fibers with a 0.5 mm diameter and are capable of retaining particles (including microorganisms) that are nominally 0.45 µm or smaller.  These fibers, which are about the dimeter of a human hair, have been fabricated in the form of modules that are capable of concentrating low levels of pathogenic microorganisms - found in foods - to detectable levels, and enabling their rapid detection. Alternate methods, currently employed by the FDA or USDA, use a sequence of culture steps to increase pathogen numbers that they may be detected, but this may require up to 3 days before a result (positive or negative) is available.  Filtration of microorganisms using hollow fibers (i.e., hollow fiber microfiltration) may be carried out in several hours, thus significantly shortening the time to result.  Challenges in achieving this outcome, at a scale that is relevant to safeguarding the food supply, include overcoming membrane fouling caused by the numerous components other than microorganisms that are extracted from foods being tested – and maintaining flux through the membrane as the cells are concentrated.  This lecture will discuss the development of hollow fiber microfiltration in our laboratory, and its application to detection of human pathogens in plant biofilms.
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