Abstract #2815, 224th ECS Meeting, © 2013 The Electrochemical Society

Micron-scale phage-based magnetoelastic biosefwors Spinach leaves, in general, possess complex surface
the enhanced detection &lmonella Typhimurium on topography, which is likely to affect the degree of
fresh spinach leaves physical contact between biosensors 8ndlyphimurium

cells on the leaf surfaces. Hence, to reduce such a
Shin Horikawa, Yating Chaf, David F. Dyef, and topographic effect, micron-scale ME biosensors wath
Bryan A. Chirt size of 150 um x 30 um x 4 pm were fabricated aadiu

Figure 3 shows a scanning electron micrograph of a
! Materials Research and Education Center, typical biosensor on 8&almonella-inoculated spinach leaf.
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The potential usefulness of phage-based magneticelas
(ME) biosensors for the direct detection of pathge
bacteria on fresh produce has been recently repfitte

3]. These biosensors are, as shown in Fig. 1, ceatpof

a freestanding, strip-shaped ME resonator coatdd avi
filamentous landscape phage that is engineered to
specifically bind with a target pathogenic bacterii4].

Freestanding, strip-shaped
ME resonator
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Figure 3: A micron-scale biosensor onSalmonella-
inoculated spinach leaf.

Results
The dose-response relationship is shown in Fig. 4.
Resonant frequency changes for measurement sensors
Bacterial cells (solid circles, with phage) were found to be laygel
dependent on the surface densitySofTyphimurium. By
contrast, control sensors (open squares, withoageh
showed much smaller responses, indicating thatthete
binding of S Typhimurium on the measurement sensors

Filamentous landscape phage

Figure 1: Phage-based ME biosensor. occurred. The limit of detection was determined thg
method described in Ref. 3 and found to be 4.70% 1
These biosensors can be directly placed on a foddce, cells/cn?.

due to their wireless, freestanding nature, and use
detect possible bacterial contamination. The detect
principle is based on a change in a biosensortnees
frequency caused by the specific binding of target
bacterial cells. This methodology eliminates ang-tast
sample preparation (e.g., washing, purification,
concentration, and enrichment) and thus enablegl rap
bacterial detection. In this investigation, the abo
methodology was used to det€atmonella Typhimurium

on fresh spinach leaves as illustrated in Fig. 2.

® Measurement sensors
o Control sensors

2- ; $

14

0 = 5 8 # 0 O %
T T T T T T T 1

10° 10" 10% 10° 10* 10° 10° 107 10® 10°

Surface density of S. Typhimurium [cells/cm?]

Frequency change, |Afi [MHZz]
N
1

[a] Placement of biosensors  [b] Frequency measurement
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Figure 2: Schematic illustration of the experiménta
procedures.



