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P olydiacetylenes (PDAs) are conjugated polymers exhibiting unique organizational and chromatic properties. PDA biosensors
in the form of nanoscale vesicles have been successfully developed for bacteria detection, however applying biosensors in
food processing environments is challenging and has not been previously reported. This study investigated the reaction of
food sanitizers/surfactant with PDA vesicles. PDA vesicles were inkjet-printed, photopolymerized and characterized using
dynamic light scattering (DLS) and UV/Vis spectroscopy. The effect of PDA vesicle concentration was first investigated with a
two factor factorial design. Then, the effect of sanitizer/surfactant concentration and time on the vesicle’s color was quantified.
A mechanism for the color transition is also proposed in this study. Results indicated that Vigilquat and TritonX-100 reacted
with PDA vesicles giving visible color change. Statistical analysis indicated that PDA vesicle concentration, sanitizer/surfactant
concentration, and time all have significantly (p<0.0001) effect on color change. As they are highly sensitive to the presence
of Vigilquat and TritonX-100, PDA sensors could be used to detect chemical residues. This application of PDA vesicle-based
biosensors should be considered for additional applications in the food industry.
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