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Preparation of Water Soluble Quantum Dots and Elucidation of their Emission Behaviors at the
Single Dot Level
(Kwansei Gakuin University) ONatsumi Nagasaki, Mitsuaki Yamauchi, Sadahiro Masuo

Semiconductor quantum dots (QDs) are expected to be applied to various optoelectronic
devices and biomarkers due to their tunable and narrow photoluminescence (PL) spectra, strong
durability and high PL quantum yield". However, the typical QD are insoluble in water because
the QDs are coated with hydrophobic ligands of alkyl chains. In this work, we prepared the
water soluble CdSe/CdS QDs by ligand-exchange reaction on the surface of QDs, and
attempted exploring the emission behaviors in solution at the single dot level.

We used L-cysteine as hydrophobic ligands to form water soluble QDs. After the ligand-
exchange, the L-cysteine-capped QDs underwent phase-transfer to the aqueous phase. This
finding indicates the achievement of preparation of water soluble QD. The PL spectra of the
QDs in chloroform and in water showed same PL peak (Fig. 1). Furthermore, we investigated
the PL properties of the water soluble QDs at the single QD level.
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