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Abstract: A immunoassay platform for Cd*" was constructed based on fluorescence resonance
energy transfer (FRET) between the up-conversion nanoparticles (UCNPs) and the gold nanoparticles
(AuNPs) and the recognition of antigen and antibody. Water-soluble UCNPs modified with
Cd-antigen were prepared as the energy donor probe, and AuNPs modified by Cd-antibody were
synthesized as the energy receptor probe. The immune binding of antigen-antibody triggered FRET
process of UCNPs and AuNPs, causing fluorescence quenching of UCNPs. In the presence of Cd*,
Cd* competitively bound to AuNPs-antibody with UCNPs-antigen, which inhibited the FRET
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process, and the fluorescence signal value enhanced with the increase of Cd*" concentration. The
results showed that the detection range was from 0.01 ng/mL to 10 ng/mL, and the detection limit
was 0.01 ng/mL. The method was applied to the detection of Cd* in tap water samples. At the spiked
level of 0.1, 1, 10 ng/mL, the recoveries for Cd* ranged from 98% to 109% with the relative standard

deviations (RSDs) of 3.4% to 4.1%.
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Fig. 1 Schematic diagram of Cd* detected by FRET
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Fig. 2 The TEM and DLS images of UCNPs,AuNPs and
UCNPs—AuNPs nanocomposites
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Fig. 3 Fluorescence spectra of UCNPs and UV -vis
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Fig. 4 Fluorescence spectra corresponding to different

Cd* concentrations reaction systems
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Fig. 6 Fluorescence signal intensity of reaction system at
543 nm when different heavy metal ions were
detected
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