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important roles "? _mej(abo“sm' Amqng detection. (c) Scheme of imaging analysis-driven
them, the quantification of herbicide quantitative detection of glyphosate.

glyphosate is in high demand because
of its potential carcinogenic activity.® Thus, we decided to develop two small types of
chemical sensor devices for rapid on-site analysis of oxyanions including glyphosate.
A chemosensor array enables simultaneous discrimination of multiple chemical
species utilizing powerful pattern recognition techniques." To realize easy-to-prepare
colorimetric chemosensors without synthetic burden, four off-the-shelf catechol dyes
and a metal ion (i.e., Zn**) were employed for practical analysis (Fig. 2(a)).* The
spontaneously formed coordination bond-based chemosensors exhibited colorimetric
changes by adding target oxyanions in water, which stemmed from competitive
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coordination binding (Fig. 2(b)). The coordination bond-based chemosensors, which
showed various colorimetric responses depending on the structural differences of
target oxyanions and those concentrations, were applied to imaging analysis-driven
pattern recognition on paper toward on-site analysis.® Notably, visible color changes
on a paper-based chemosensor array were rapidly recorded using an office flatbed
scanner, followed by automatic imaging analysis for accurate discrimination of
oxyanions and quantification of commercial herbicides (Fig. 2(c)).°

A water-gated organic thin-film
transistor (WG-OTFT), which can be
referred to as a supramolecular device
because of its transistor characteristics
controlled by self-assembled structures Sotiee “Brain
of semiconductive polymer materials, ® Glyphosme (@lyP)
was selected as a sensor device —
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platform (Fig. 3(a)).? Very importantly, . :
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interface, meaning that the transistor ﬁ"
properties can be tuned by chemical
stimuli. Moreover, appropriate
functional side chains of 1-conjugated
pOIymer_S endow. the _SemlcondUCtlve Fig. 3 (a) Photograph and schematic illustration of
layer with two-dimensional molecular 5 wWG-OTFT. (b) Schematic illustration of
recognition  sites.  Therefore, a glyphosate sensing utilizing the competitive assay
competitive assay using a carboxylate- ~ among P3CPT, the Cu" ion, and glyphosate in
attached  polythiophene  derivative X]zt:'iéfgfiei’;ttwgg}n;?ggizg'yphosate using
(P3CPT) and a metal ion (i.e., Cu?")
was designed for the highly selective and sensitive detection of glyphosate (Fig. 3(b)).®
Indeed, the WG-OTFT-based chemical sensor displayed stepwise changes of
transistor characteristics with an increase of glyphosate concentration.® Furthermore,
the real-time detection was also accomplished by the WG-OFET-based sensor
integrated with a microfluidic system (Fig. 3(c)).”

In summary, we believe that proposed approaches can contribute to the real-world

implementation of “supramolecular analytical devices” that further improve people’s
quality of life.
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