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The morphological characterizations of CB-UCNPs and L-Phe-AuNPs are investigated 

by TEM (Figure 6-8). It shows the TEM image of CB-UCNPs processes a uniform 

spherical in shape. The average size of CB-UCNPs is ca. 23 nm in diameter. Figure 6-8b 

also shows the TEM image of L-Phe-AuNPs which also processes a good monodispersed 

with the diameter of 30 nm. The size distributions of CB-UCNPs and L-Phe-AuNPs are 

shown in Figure 6-9. The size range of CB-UCNPs is from 22 nm to 25 nm. The one of 

L-Phe-AuNPs is 26 nm to 40 nm. It proves both nanoparticles we synthesized to have a 

homogeneous size. The self-assembly in solution was tested by DLS. Before mixed 

together, the hydration sizes of CB-UCNPs and L-Phe-AuNPs are about 82 nm and 38 

nm, respecicity. The size is sharply increased to 1000 nm, after a mix of both 

nanoparticles (Figure 6-10). 
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Figure 6-12a showed the emission quenching results of the same amount of UCNPs with 

different concentrations of AuNPs. With the increasing concentration of AuNPs, the 

FRET effect induced emission quenching was getting stronger and stronger. Only one-

fifth of the number of UCNPs, AuNPs absorb most all the emission from UCNPs, which 

is displayed in Figure 6-12b.  





In conclusion, a supramolecular host-guest interaction induced FRET system is achieved 

between UCNPs and AuNPs. More importantly, the FRET system can break by 

supramolecular competitive binding. In this system, guest-modified AuNPs are tied on 

the surface of host-stabilized UCNPs to quench the emission by supramolecular host-

guest interaction. Due to the differences in binding constants, higher binding molecules 

(e.g., Ad in this chapter) can always break the interactions between host molecules from 

UCNPs with lower binding molecules from the Au surface. The recovery of emission of 

UCNPs can be widely used for the molecular detection.  
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