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Figure 1. Fluorescent semiconductor nanocrystals of 
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Figure 2. Comparison of rhodamine red/DsRed2 spectral 
properties to those of QDs highlighting how multiple 
narrow. I.L. Medintz, H.T. Uyeda, E.R. Goldman, H. 
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Figure 3. Scheme of preparation of QD-encoded microbeads 
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Method 

To obtain a population of microbeads encoded with QDs, we used the method of layer-
by-layer deposition: the surface of microbeads was successively coated with layers of 
differently charged polyelectrolytes and negatively charged QDs.  

Summary 
The layer-by-layer technique for optical 
encoding of polymer microbeads with water-
soluble QDs, developed in this study, makes 
possible to obtain microbead populations for 
multiplexed analysis of biological markers using 
flow cytometry. 

Figure 4. Fluorescence lifetime of QDs 508 
nm in a solution and adsorbed on 
microbeads. 

Figure 5. Typical fluorescence microscopy images of microbeads of different sizes 
encoded with QDs 508 nm (A) or QDs 590 nm (B). 

The number of QDs adsorbed on each microbead 4.08 μm in diameter was 1.8–2 x 106. 
The fluorescence lifetime and the degree of fluorescence quenching were measured to 
analyze Förster resonance energy transfer (FRET) for QDs in the solution and QDs 
adsorbed on the encoded microbeads. The fluorescence of the adsorbed QDs was 
quenched more strongly than that of suspended QDs. 

Results 

We cannot conclude that FRET 
occurred between the absorbed 
QDs, because the QD fluorescence 
lifetime was the same for 
microbeads encoded with one and 
several layers of QDs. 

Populations of QD-encoded microbeads have been studied in detail using fluorescence 
microscopy . 

Quantum dot - encoded microbeads are emerging as promising tools for multiplexed analysis of different biological markers by means of flow cytometry. 
Quantum dots represent a novel class of fluorophores with a number of advantages over classical organic fluorescent dyes, such as high brightness and 
photostability, broad excitation spectra and narrow, sharp emission spectra with an approximately Gaussian profile. The unique optical properties make 
QDs ideal probes for multiplexed analysis and multicolor imaging: QDs of several colors may be excited simultaneously with a single light source, and the 
emission peaks can be distinguished with a high resolution.  

Introduction 
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