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Synthesis and Bioconjugates of Water-soluble CdSe/CdS Quantum Dots

WANG Xue-Ting YU Jun-Sheng® XIE Ying
(Key Laboratory of Analytical Chemistry for Life Science of Ministry of Education of China,
School of Chemistry and Chemical Engineering, Nanjing University, Nanjing 210093)

Abstract: A simple synthetic method was developed for the preparation of CdSe and CdSe/CdS core-shell
nanoparticles by using mercaptoacetic acid as stabilizer in the aqueous system. A remarkable emission
enhancement with a factor of 8 in intensity for the core-shell CdSe/CdS quantum dots was observed in comparison
with that of the CdSe nanoparticles. Both optical spectroscopy and structural characterization (TEM, ED, XPS)
suggested the core-shell structure of CdSe/CdS samples. The XPS data confirmed the elemental composition of
the CdSe/CdS nanoparticles. Results of FTIR and 'H NMR indicated that sulfur and oxygen atoms in
mercaptoacetic acid molecules took part in coordination with rich metal ions on the surface of the nanoparticles.
The interaction of CdSe and CdSe/CdS quantum dots bioconjugated to BSA was also studied by absorption and
fluorescence titration experiments. With addition of CdSe or CdSe/CdS nanoparticles, the fluorescence intensity of
BSA was largely quenched in aqueous solutions with pH value of 7.4. However, when BSA was added to the
solution of the CdSe or CdSe/CdS nanoparticle, photoluminescence intensities of two nanoparticles were
dramatically enhanced, and fluorescence intensity of nanoparticles in the presence of BSA was 3 times of those
nanoparticles in the absence of BSA. These results demonstrated that the BSA could modify the surface of water-
soluble CdSe and CdSe/CdS nanoparticles and thereby efficiently improve the chemical stability and

photoluminescence quantum yield of the nanoparticles.
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Fig.1  Absorption spectra (A) and fluorescence spectra
(B) of CdSe/CdS nanoparticles at various
concentration of Na,S in the solution of 1.5
mmol - L' CdSe nanoparticles: (a) 0, (b) 0.25,
(c) 0.4, (d) 0.6, (e) 0.9, (f) 1.2 mmol- L™
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Fig.2 TEM (Enlarged 1x10° times) and ED pattern of the
CdSe/TGA nanoparticle prepared with the Cd*
concentration of 2 mmol- L and the Se/Cd/TGA

molar ratio of 0.75:1:2.5
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Fig.3 TEM (Enlarged 5x10* times) and ED pattern of the
CdSe/CAS/TGA nanoparticles prepared at the
presence of 0.9 mmol- L™ Na,S, the Cd*
concentration of 2 mmol L™ and the Se/Cd/TGA
molar ratio of 0.75:1:2.5
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Fig.5 FTIR spectra of the pure TGA (A), TGA-capped CdSe nanoparticles (B) and TGA-capped CdSe/CdS nanoparticles (C)
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Fig.6 'H NMR spectra of pure TGA (A), TGA-capped CdSe nanoparticles (B) and TGA-capped CdSe/CdS nanoparticles

(C) in D50, spectra were acquired with a 300 MHz NMRS
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Fig.7  Absorption spectra of BSA with various concentra-

tions (mol+L™) of nanoparticles at 25 C
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cles at 25 C
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