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Synthesis and Characterization of Folate Targeting CdTe/CdS Quantum Dots
Fluorescent Probe

JIANG Shan-shan', XTE Ming-qiang', FU Xiao-yi?
(1.Department of Otolaryngology, Zhujiang Hospital, Southern Medical University, Guangzhou 510282, China; 2.School of Material
Science and Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract: [ Objective] To develop a CdTe/CdS quantum dots fluorescent probe (FA-PEG- CdTe/CdS) modified with folate
receptor and to detect its targeting. [Methods] CdTe/CdS QD were synthesized in aqueous phase by using mercaptosuccinic acid
(MSA )as stabilizer and linker. The spectral properties were investigated via fluorescence spectrophotometer and UV spectrophotometry.
Crystal composition was determined via X-radial diffractometer. Morphology of the prepared QD was determined on a transmission
electron microscopy (TEM). The folate receptor targeting quantum dots fluorescent probe FA-PEG- CdTe/CdS was made by coupling
CdTe/CdS QD with FA-PEG-NH,. The Coupling effect was evaluated by agarose gel electrophoresis and spectral analysis. The cellular
uptake in FR-positive human nasopharyngeal carcinoma cells (HNE-1cells) and FR-negative human nasopharyngeal carcinoma cells
(CNE-2 cell) for FA-PEG- CdTe/CdS was found by means of inverted fluorescence microscopy. We can test the targeting property and
specificity by observing the mark situation of different cells which cultured in different medium. [Result] In the condition of pH = 10,
n(Te*): n(Cd*): n(MSA) = 1. 10; 10.5, with reaction time prolonging, the diameters of MSA-stabilized CdTe is increasing and

the adsorption spectra and emission spectrum is constantly red shifting but the fluorescence quantum yield of CdTe QD is decreasing.

Y78 B H#A:2013-01-03
BEETH . HFEAREFEES (21103052) ; 20 Bl A1 5 5L 4 (2014433110001 ) ;77 R4S H R BH# 54> (10251051501000001 )
EE A CLI M, A B9 O ) T S A E—mail ; jiangshansh08@126.com; * i@ {5 1E# , W R 5E , #08% , 44 S, E—mail ;

min_giang_x@hotmail.com



332 IR A (A B4R %345

The quantum yield of CdTe QD had reached 72.5% in the reaction of ten minutes. The XRD patterns of MSA-stabilized CdTe had
proved the corresponding (111),(220),(311) lattice faces of cubic crystal CdTe. The picture of TEM show the CdTe particle size
distribution is uniform and the average particle diameter is 3 nm (10 min). The agarose gel electrophoresis and spectral analysis
proved that CdTe/CdS-PEG-FA is Stable. From the result of inverted fluorescence microscopy, FR-positive HNE-1, Hep-2 can be
specific marked by FA-PEG- CdTe/CdS. [Conclusion] CdTe quantum dots can be used as a new fluorescent marking material. FA-
PEG- CdTe/CdS have a good stability and targeting property and the value of the folate receptor targeting QD applying in diagnosis
and therapy of cancers in which the FA receptor (FR) is over expressed is brilliant.

Key words: quantum dots (QD); molecular target folic acid (FA); CdTe/CdS; fluorescent probe; nasopharyngeal carcinoma;

laryngocarcinoma
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Table 1 Cell experiment design

Group 1 2 3 4 5 6
HNE-1 a b ¢ Cy Cs d
CNE-2 a b c c [ d
Hep-2 a b ¢y cy c3 d

a:1 mg/mL QD; b:1 mg/mL QD-PEG; ¢:QD-PEG-FA (¢,: 1
mg/mL, ¢,:0.5 mg/mL, c;; 0.25 mg/ml) ; d; RPMI-1640

K, A3 I CdTe & T 55 R AR AN W38, Iz
FETE M R CIEAWIZIHS . 7E 365 nm [4E 516
IR T, RS E RSOz iAs o i 20
o (1) 5 i T A B R DT AR B8 3T
WU B A, > A R N [ B )R 515,20
30 min B, R AR IR R 508,540,554
567 nm (&l 2A) ; & Y RSOGO

B1 AEREZER CdTe EF BN (AL (B) THERLE

Fig.1 Fluorescence in various time synthesized CdTe quantum dots
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Fig.2 Absorption(A) and fluorescence emission spectra (B) of CdTe QD synthesized in different time
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Fig.3 The XRD diagram of CdTe QD powder
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Fig.4 HRTEM image of CdTe QD synthesized in 10 min
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Fig.8 Image of cells in light and ultraviolet after cultivated with QD-PEG-FA
A, B: HNE-1, x400; C, D: Hep-2, x200; E, F; CNE-2, x400; A,C,E: in light; B,D,F: in ultaviolet.
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