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Preparetion of novel nitrogen-doped carbon dots for bioimaging

ZHANG Miaomiao, FANG Zhengzou, ZHAO Xuefen, NIU Yuanyuan, LOU Jiaming,
XIA Sheng, DU Fengyi

(School of Medicine, Jiangsu Unversity, Zhenjiang, Jiangsu 212013, China)

Abstract: Carbon dots (CDs) are new inorganic quasi-zero-dimensional carbon nanomaterials, and can be
applied in biomedical area due to their good biocompability and unique fluorescence properties.
Nitrogen-doped carbon dots (NCDs) are prepared by hydrothermal process using hyaluronic acid and
glycine as precursors. NCDs have the property of uniform size distribution (around 3.2 nm), hydrophilic
surface groups, stable fluorescence and high fluorescence quantum yield (12%) by transmission electron
microscopy (TEM), Fourier transform infrared spectroscopy (FITR), fluorescence spectra, X-ray diffraction
(XRD) spectrum. Also, NCDs have the characteristic of favorable biocompability, hemocompatibility and
uptake by cancer cells, which can be applied in fluorescence imaging of tumor cells.

Key words: biomedical engineering; nitrogen-doped carbon dots; hydrothermal process; hyaluronic acid;
fluorescence imaging
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Fig. 1 Physicochemical and optical characterization of NCDs
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a-TEM image of NCDs; b-FTIR spectum of NCDs; c-XRD patterns of NCDs; d-UV-vis absorption spectrum of NCDs
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Fig. 3 Biocompatibility characterization of NCDs
a— AN NCDs X U251 A1 E0771 41 MU YL 52 (MTT); b—AN AR NCDs X 1 41 45 il 14 52 1)
a-Effects of NCDs at different concentration on U251 and E0771 cells viability (MTT); b-Effects of NCDs at different
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