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Fiber-optic chemifluorescent immunosensor for
influenza virus monitoring
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Takahiro Arakawa' , Hir oji Shimomura” and Kohji Mitsubayashi"” v

Summary A fiber-optic chemifluorescent immunosensor was developed for on-site monitoring
of influenza virus. A polished polystyrene (PS) fiber-optic probe was employed to excite and
collect fluorescence light emitted from resorufin that is a product of a horseradish peroxidase
(HRP)-mediated reaction. The PS fiber probe was attached to a bifurcated fiber which is connected
to a light source (light emitting diode) and a detector (photomultiplier tube). A sandwich assay was
conducted in a well of a microtiter plate. After binding of a HRP-labeled detection antibody, the
polished PS fiber end-face was immersed in the well and excite the produced resorufin to measure
the fluorescence intensity. A surface protein of the influenza type A virus (HIN1), hemagglutinin
(HIN1-HA) was measured for assessment of the sensor property. The fiber-optic immunosensor
showed a wider dynamic range (7.1 — 1560 pg/mL) than that of enzyme-linked immunosorbent
assay (47.5 — 1580 pg/mL) along with a high selectivity to HIN1-HA.
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Fluorescence: Fl
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Fig. 1 (a) HRP-mediated reaction used for chemifluo-
rescence and (b) a schematic of a fiber-optic

chemifluorescent immunosensor.
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Fig. 2

Assay procedure to measure HINI-HA: (a) immobilization of

capture antibody (cAb) on a microtiter plate, (b) bindings of
HINI-HA and detection antibody (dAb) and (c) measurement
of fluorescence intensity of resorufin produced through the

HRP-mediated reaction with the PS fiber-optic probe.
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Fig. 3 (a) Microscope images of the PS fiber-optic

end-face before polishing (left) and after mirror
finishing (right) and (b) responses of the pol-
ished PS (@) and a glass ([]) fiber-optic probes
to resorufin standard solution.
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Fig. 4 Dependence of the fluorescence intensity of the

immunoassay on CB solution pH.
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Fig. 5 Calibration curves of the fiber-optic chemilumi-

nescent immunosensor (@) and ELISA ([]) for
HINI1-HA.
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Fig. 6 Selectivity of the fiber-optic chemiluminescent

immunosensor to HIN1-HA.
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