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Abstract: Quantum dots (QDs) are nanometer-sized luminescent semiconductor nanocrystals. Their unique optical
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properties, such as high brightness, long-term stability, simultaneous detection of multiple signals and tunable emission

spectra, make them appealing as potential diagnostic and therapeutic systems in oncology. Preparing the functional QDs by

modifying bio-molecules such as antibody will have potential value for cancer diagnosis and treatment. This paper

summarized the recent progress of promising application of QDs in cancer diagnosis and therapy, from identifying

molecular targets, to drug delivery and therapy; from limitations of toxicity issues related to QDs in living organisms to

multifunctional design and development. Finally, the promising applications of QDs are also discussed.
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Fig. 1 Different fluorescence of QDs under 365 nm
UV irradiation, which prepared under different pH
conditions. (A) ddH,O. (B) pH 9.5. (C) pH 10.2. (D)
pH 11.4.
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Tablel Tumor markers binding to QDs
Cancer type Biomarkers References

Breast cancer Her-1/2, Neu (C-erbB-2),(V)EGFR, CEA, CA125 [11,14, 19-23]
Testicular cancer AFP [14]
Colon cancer CEA, (V)EGFR, Folate receptors (FRs), Her-1/2, CEA, CA19-9  [14, 15, 24, 25]
Ovarian cancer CA125 , C-erbB-2 oncogene [14]
Hepatoma VEGFR [25]
Gastric cancer VEGFR [25]
Lung cancer GFE, F3, EGFR, Her-1/2, SCCA [21, 25]
Prostate cancer VEGFR, PS(M)A, FA [26, 27]
Glioblastoma Integrin a3, RGD peptides, EGFR [28, 29]
Cervical cancer CEACAMS, CA125, CA19-9 [30]
Nasopharyngeal carcinoma Folate receptors (FRs) [31]
Bladder cancer VEGFR-2 [25]
Head and neck cancer Her-2, EGFR [25, 32]
Melanoma CD44, CD133 [33, 34]
Pancreatic cancer Transferring, CEACAMG6 [35, 36]
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uptaking of QDs involves three major stages:
endocytosis,  sequestration  in
translocation to lysosomes (Based on Ref. [13]).
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