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Figure 1 (A) Depiction and structural models of CQDs™* ; (B)UV-vis absorption and PL spectra of CQDs;

(C) Energy gap of m=n* transitions calculated as a function of the number (N) of fused aromatic rings''™
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Figure 2 Aqueous solution of the PEG-attached CQDs*

(a) excited at 400nm and photographed through band-pass filters as indicated, and (b) excited at the indicated

wavelengths and photographed directly'*”; (¢) photoluminescence spectra of CQDs derived from candle soot
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Figure 3 Cell viability assay with human breast cancer cell lines MDA-MB-231 and T47D cell treated with

different concentration of blue CQDs!®
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Figure 4 CQDs: (A) PL spectra (B) UV-vis absorption spectrum of the CQDs dispersed in water (C) Up-converted

PL spectra (D) A schematic illustration of various typical electronic transitions processes of CQDs. (a) and (b): Normal PL

mechanisms in CQDs of different sizes; (¢) and (d): Up-converted PL mechanisms in CQDs of different sizes-*" **-
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Figure 5 Cellular imaging of CQDs imaged under bright field, 405 and 488 nm excitations, respectively'*"
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Figure 6 (a) Fluorescence of ZnPc (excited at 660 nm) in tumor was imaged after 12 h injection of
CD-PEG-FA/ZnPc, CD-PEG/ZnPc, and CD-PEG-FA (b) CD-PEG-FA/ZnPc suspensions were injected into tail
veins of tumor-bearing mice and the fluorescent signals were obtained at various time points.

(¢) Ex vivo fluorescence images of major organs of mice
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Progress on the Carbon Quantum Dots and their Properties

SHI Yan-ni"?, LI Min*, CHEN Shi*, XIA Shao-xu*, WU Qi-lin"**
(1. State Key Laboratory for Modi fication of Chemical Fibers and Polymer Materials, Shanghai 201620, China;
2. College of Material Science and Engineering , Donghua University, Shanghai 201620, China)

Abstract; Carbon quantum dots (CQDs), a novel class of carbon nanomaterials, have received wide attention due to
their strong quantum confinement effect and stable photoluminescence property. Compared with traditional metal quantum
dots, CQDs also show relatively lower toxicity and better biocompatibility for potential biological applications. Brief
introductions of synthetic methods are summarized here, focusing on two main directions: top-down route and bottom-up
route. The prominent physicochemical properties including photoluminescence, low toxicity and up-conversion
photoluminescence are reviewed in details. Furthermore, current applications in bioimaging are introduced in the review.

Key words: Carbon quantum dots; Photoluminescence; Low toxicity; Up-Conversion; Bioimaging
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