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Folate-receptor Targeted CdS Quantum Dots for Identifying Tumor Cell HepG2
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Abstract: High quality CdS quantum dots (CdS QDs) with a narrow size distribution have been synthesized
through a reverse micelle route. Chemical modification and folate-functionalization of the QDs resulted in the bio-
targeted fluorescent quantum dots (QDFs). Transmission electron microscopy (TEM) and photoluminescence
emission spectroscopy were employed to characterize the morphologies and the optical properties of the QDs.
Observation on the incorporation of QDFs with tumor cells (HepG2) under laser confocal fluorescent microscopy
indicated that the QDFs could successfully identify the target tumor cells with high expression levels of folate

receptor.
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Fig.3 Infrared spectra of CdS QDs dispersed in ethanol
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Fig.4 Confocal images of HepG2 cells treated with QDs surface-modified with MAA
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Fig.5 Confocal images of HepG2 cells treated with QDFs
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Fig.6  Laser confocal images of HepG2 cells in a competition experiments

i 3k — T B BOAR R FRATT R & T Ok
CdS T £, 24 MAA X QDs R SPESG ,QDs A LA

AT AR R PERR S R XS QDs #EAT 2R 1M
B4 7% 2 B QDFs Xf HepG2 40 B A7 i 5 1 11 1]
IfE . TR SE I ML e i xof e sl 5 4 3038 ik
BT X Fh D RE ALY i1 45 QDFs HI T 40 g A= 9“7 b



1666 o o ¥ o Rk %23 &
FEHA R ery Reviews, 2004,56:1219~1231
[14]Lu Y ], Sega E, Christopher P L, et al. Advanced Drug Del-
STk wery Reviews, 2004,56:1161~1176

[1] Hanaki K, Momo A, Oku T. BBRC, 2003,302:496~501

[2] Seydel C. Science, 2003,300:80~81

[3] Bruchez M, Moronne M, Gin P, et al. Science, 1998,281:
2013~2016

[4] Chan W C W, Nie S M. Science, 1998,281:2016~2018

[5] Larson D R, Warren R Z, Watt W, et al. Science, 2003,300:
1434~1436

[6] Moon W K, Lin Y H, Tung C H, et al. Bioconjugate Chem.,
2003,14:539~545

[7] Michalet X, Pinaud F F, Bentolila L. A, et al. Science, 2005,
307:538~544

[8] Tang H, Xu G Y, Weng L Q, et al. Acta Materialia., 2004,
52:1489~1494

[9] Wang X, Zhuang J, Li Y D, et al. Nature, 2005,437:121 ~
124

[10]Yang H, Holloway P H. Applied Physics Letters, 2003,82:
1965~1967

[11]Langenohl R P, Pietrzik F K. European Journal of Nuirition,
2001,40:98~105

[12]Sudimack J, Sudimack B A, Lee R J. Advanced Drug Deliv-
ery Reviews, 2000,41:147~162

[13]Roy E J, Gawlick U, Orr B A, et al. Advanced Drug Deliv-

[15]Leamon C P, Low P S. Proc. Natl. Acad. Sci., 1991,88:5572
~5576

[16]Wang S, Lee R J, Mathias C J. Bioconjug. Chem., 1996,7:56
~62

[17]Mathias C J, Wang S, Lee R J. J. Nucl. Med., 1996,37:1003
~1008

[18]Ladino C A, Chari R V, Bourret L. A, et al. Int. J. Cancer,
1997,73:859~864

[19]Kranz D M, Patrick T A, Brigle K E, et al. Proc. Natl. Acad.
Sci., 1995,92:9057~9061

[20]Zhang Y, Kohler N, Zhang M. Biomaterials, 2002,23:1553~
1561

[21]Bharali D J, Lucey D W, Jayakumar H, et al. J. Am. Chem.
Soc., 2005,127:11364~11371

[22]Clemens B, Chen X B, Narayanan R, et al. Chem. Rev.,
2005,105:1025~1102

[23]Kloepfer J A, Mielke R E, et al. Environ. Microbiol., 2003,
69(7):4205~4208

[24]Han M, Gao X, Su J Z. Nat. Biotechnol., 2001,19(7):631~635

[25]Herron N, Calabrese J C, Farneth W E. Science, 1993,259:
1426~1429

[26]Gabizon A, Shmeeda H, Aviva T H, et al. Advanced Drug
Delivery Reviews, 2004,56:1177~1192



