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Fiber-optic Fluoroimmunoassay System for On-site Detection of Der f1 in Residential Environment
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Abstract: A fiber-optic fluoroimmunoassay system for Dermatophagoides farinae allergen (Der f1) was developed and
applied to a flow analysis system. This system measures Der f1 as fluorescene of sandwich-type immune complexes
formed by capture antibodies, Der f1, and fluorescently labeled detection antibodies. The immune complexes were
adsorbed on the optical fiber probe surface. An evanescent light, generated by total internal reflection of laser propagating
in the probe, excites fluorophores binding immune complexes. The fluorescence was detected by the photo diode as current
values. The calibration range determined by fluorescence of immune complexes was from 0.98 to 250 ng/ml and the assay
time was within 16 minutes. As another quantification method of Der f1, the fluorescence increasing rate during the
binding reaction between antigen and fluorescent-labeled antibody was calculated. The calibration range was equal to
mentioned above, and the assay time was shortened to 6 minutes. The flow immunoassay system thus allows on-site
detection of allergens in residential atmosphere with high precision.
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Fig. 1 Fiber-optic fluoroimmunoassay system
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Fig. 2 Immunoassay process and fluorescence changes of the
Der f1 detection
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Fig. 3 Calibration curves for Der f1 measured by proposed

immunoassay system and ELISA
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