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Fig. 1 UV-Vis absorption spectrum (a) and photoluminescence
spectrum (b) of the CdSe/ZnSe quantum dots (peak
position: 556 nm, Ex: 350 nm)
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Fig.2  Schematic illustration of the transfering CdSe/ZnSe
quantum dots from organic phase into aqueous phase

by surface coating with amphiphilic polymer
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Fig. 3 TEM images of green quantum dots before (a) and after

(b) surface modification using amphiphilic polymer
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Fig. 4 Hydrodynamic diameter distribution of the CdSe/ZnSe
QDs coated with polymer in water, determined by dy-
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Fig. 6 Comparisons between the absorption and PL spectra of
CdSe/ZnSe quantum dots in organic phase (Original
QDs) and in water (Polymer / QDs) , respectively. The
inset shows the fluorescence image of the quantum dots

in chloroform (left) and water (right)
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Fig. 7 Fluorescence mapping of the goat anti-human IgG modi-
fied QDs detecting the human IgG (a) and the result of

control experiment (b)
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CdSe/ZnSe Quantum Dots via a Two-Phase Solution System Process
Solubilization and Spectroscopic Characterization
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LIU Xiao-min'

1. Key Laboratory of Excited State Process, Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of
Sciences, Changchun 130033, China

2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract In the present work, the CdSe/ZnSe core/shell quantum dots (QDs) were successfully transferred from organic phase
to water phase via a two-phase solution system process by surface coating with amphiphilic polymer. Surface coating with am-
phiphilic polymer is an effective method, which can form stable soluble QDs in water. However, the conventional polymer coat-
ing method is performed in homogeneous phase, and it easily induces the aggregation of the QDs attributing to the long chain of
enlace of the polymer. It is thus necessary and meaningful to develop surface coating technique for getting monodisperse coating
QDs with amphiphilic polymer. In comparison with previously reported coating method, the authors’ experiment process is per-
formed in two-phase solution system, and can effectively reduces the possibility of aggregation of the QDs. The resulting hydro-
philic CdSe/ZnSe core/shell QDs have long term stability in water, and high quantum yield. The polymer coating process was af-
firmed by various characterizations. Fourier transform infrared spectra suggest that the octylamine modified polymer was suc-
cessfully coated on the surface of the CdSe/ZnSe QDs. The transmission electron microscopy suggests that the size and shape of
the QDs showed no obvious change before and after the coating process. Dynamic light scattering results indicate that the hydro-
philic QDs exhibit narrow hydrodynamic size distribution with the mean hydrodynamic diameters of about 19. 7 nm. The lumines-
cence properties of the QDs were investigated with photoluminescence spectra and ultraviolet-visible absorption spectra. This
polymer coating process has less effect on luminescence capability. The quantum yield decreased from 43% to 30%. Further, in
order to confirm that the polymer capped QDs is biocompatible, the QDs were used for specific detection of the human IgG with
fluorescence mapping. The specific molecular recognition capacity of goat anti-human IgG-modified QDs confirms that the poly-

mer coated QDs have compatible functional chemical groups for bioconjugation and are suitable for biological applications.
Keywords CdSe/ZnSe core/shell quantum dots; Amphiphilic polymer; Phase transfer; Biological applications
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