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using centrifugal platform for single bacteria in buffer, tap water, and
ground water, as well as for multiple bacteria in ground water
 Comparing the sensitivity of this assay to ELISA, where the detection
_ limit for most bacteria ranges from 10% to 10° CFU/mL, lower
T Sampylopacter Ry concentrations can be detected (102 CFU/mL, or, as low as ~30 bacteria
_ X Listenia 72 per reaction)
 SpinDX technique 1s highly adaptable for rapid development of new
: Immunoassays by substituting target-relevant antibodies
* QOur goal 1s to develop a rapid, reliable, cost-effective device for testing
of water for presence of pathogenic bacteria

Sample Recovery in Buffer, Tap Water and Ground Water Limits of Detection and
stract
Water-born pathogens pose a significant threat to the global Limits of Quantification
population. Their timely detection provides an advantage in early
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microscopy. Our platform is fast (20 min), sensitive (10° CFU/mL), | |
requires minimal sample preparation, and can detect multiple pathogens CFUML b g ol CRUmL ¢ Imonella Typhimurium  CFUM. Ground water Campylobacter 5-63xi_0; 19 2-18xi_02 73
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demonstrate detection of a panel of enteric bacteria (Escherichia coli, 5o e / E. coli 1.14x10° 4 3.69x10° 12
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concentrations as low as 103 CFU/mL or ~30 bacteria per reaction. £ = __ __
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< 7 Q  Mixture added to well with pre-loaded density media
3?\( * The disc 1s spun, bead-bound bacterial target with fluorophore-labeled antibody Summary & Future work
pass through the density media, leaving behind unbound analyte and/or
PN N Vent fluorophore-labeled antibody » Low detection limits for enteric bacteria (Escherichia coli, Listeria,
N\ 77 ‘/  Normalized fluorescence for negative control sample 1s represented by concentration 100 CFU/mL. : : : :
Salmonella Typhimurium, Shigella, and Campylobacter) were achieved

Multiplexing Assay

—&— Shigella

Carboxylated silica beads with anti-bacterial antibodies connected with a PEG-linker (A) are
mixed with analyte of interest (B) and allowed to incubate (C). Anti-bacterial antibodies
labeled with Alexa 488 fluorophore (D) are added and incubated (E). To an empty well on the
disk (F), density gradient 1s added (G), after which the reaction from (E) 1s added to the well.
The disk 1s spun to separate beads with specifically bound bacteria and fluorophore-labeled
antibody from the rest of the reagents (H), after which the pelleted beads are imaged with
fluorescent microscope (I). Not up to scale. (J) Schematics of microfluidic disk.
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SpinDx™: Point-of-Care Diagnostics

Using Centrifugal Microfluidics,
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