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Fig. 1 Photographs of microwave products under visible light (a) and under 365 nm UV light (b) ;unreacted chitosan solution under visible

light (¢), and solution of microwave products under visible light (d)
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Fig. 2 (a) Photograph of carbon dots/chitosan composite

under 365 nm UV light;. (b) TEM image of carbon dots/
chitosan composite; (c¢) XRD patterns of carbon dots/chitosan

composite and chitosan
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Fig. 3 UV-Vis absorption spectra of carbon dots/chitosan composite and control chitosan (a), and photoluminescence spectra of carbon

dots/ chitosan composite at different excitation wavelengths (b)
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Fig. 4  Photographs of carbon dots/chitosan composite film and control chitosan film under visible light (a), and fluorescence

microscopy images of carbon dots/chitosan composite film under the excitation of UV light (left) , blue light (middle) and green light

(right) (b)
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Fig. 5 Schematic of the preparation of carbon dots/chitosan composite beads (a); Images of carbon dots/chitosan composite bead

under visible light (left) and 365 nm UV light (right) (b) ; Photographs of carbon dots/chitosan composite bead immersed in 0. 1 mol/

L HAc for different times (c¢)
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Fig. 6 Photographs of electrodeposited carbon dots/chitosan composite coatings under visible light (top) and 365 nm UV
light ( bottom) on graphite electrode (a), 316L stainless steel plate (b) and Ti plate (c)
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Fig. 7 Fluorescence microscopy images of Staphylococcus aureus incubated with carbon dots/chitosan composite and observed under

bright field (a), and under the excitation of UV light (b), blue light (¢) and green light (d)
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In situ Construction of Fluorescent Carbon Dots/Chitosan
Composites with Straightforward Applications

Xia Wang', Wen-cheng Wu', Jun-chao Yuan®, Xiao-lei Wu', Xue-yan Wu',
Yan-fei Xiong’, Yi-feng Wang' "
(" Department of Polymer Materials and Engineering, School of Materials Science and Engineering

* Department of Biological Science and Technology, School of Science, Wuhan University of Technology, Wuhan 430070)

Abstract On the basis of microwave treatment of chitosan solution,a convenient in situ method is established
to form fluorescent carbon dots/chitosan composites which can be directly used in subsequent applications. This
method has many benefits including prompt operation, simple equipment, simplified post-treatment, “ green”
process and low cost,and it allows a convenient way to gain carbon dots/chitosan nanocomposites that can be
directly used for wide applications. The analysis results indicate that the carbon dots/chitosan composite
solution is transparent and homogeneous. In addition, the carbon dots/chitosan composite solution displays
brown color under visible light, while presents clear blue fluorescence under 365 nm UV light. Transmission
electron microscopy test exhibits that carbon dots disperse well in the carbon dots/chitosan composite ,and the
average size of carbon dots is about 7. 0 nm. Specially, the obtained carbon dots/chitosan composite not only
has attractive properties(e. g. , multicolor fluorescence ) that belong to carbon dots, but also retains the
favorable properties(e. g. , pH-responsive properties) of chitosan. Based on these combined properties, it is
convenient to employ the carbon dots/chitosan composite to construct fluorescent films by casting method, to
prepare fluorescent beads by a convenient dropping procedure, as well as to generate fluorescent coatings on
electrodes by electrodeposition technique. Furthermore, the carbon dots/chitosan composite can be directly
applied to cell imaging. Thus, this carbon dots/chitosan composite constructed by in situ method has potential
applications in fluorescent materials, electrodeposited coatings, drug carriers, bioimaging and biolabeling.

Keywords Carbon dots, Chitosan, In situ method, Fluorescent material
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