




• Quantum dots (QDs) are semi conductor crystals

• Useful fluorescent markers for bio-imaging 

• Emission wavelength is tuneable by QD size (nanometer range)

• Narrow emission wavelength from common excitation wavelength

• Stable against photo bleaching

• They are robust, limited photo bleaching

• Some problems still be overcome, including aggregation, non-specific 
adsorption, toxicity.
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Comparison of QDs and organic dyes

QDs are more photostable than 
organic dyes



QDs have longer lifetimes than 
organic dyes





Blue: smaller 
dots!

Red: bigger 
dots!
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Multifunctional QD probe



Different methods of 
protein conjugation with 
QDs









(c) Live mammalian 
cells with QD-Tat 
peptide conjugates

(d) Tissue specimens 
with red QDs and 
nuclear green dye

(a)Actin staining 
(green QDs) on fixed 
3T3 fibroblast cells

(b) Live breast tumor 
cells with red QD 
antibody conjugates







QD streptavidin conjugate (red) labeled 3T3 fibroblast cells

Nuclei stained with Alexa Fluor dye

As a function of time, 0, 20, 60, 120, 180 seconds, dye emission
completely faded with no change in QD emission















Molecular targeting and 
in vivo imaging of 
prostate tumor using QD-
antibody conjugates




