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Multifunctional carbon dots originated from waste garlic peel for rapid 
sensing of heavy metals and fluorescent imaging of 2D and 3D spheroids 
cultured fibroblast cells 
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H I G H L I G H T S  G R A P H I C A L  A B S T R A C T  

• Sulfur and nitrogen self-doped carbon 
dots were prepared hydrothermally 
from waste garlic peel. 

• The as-prepared GPSNCDs emit strong 
fluorescence without capping and 
passivation. 

• The GPSNCDs were highly sensitive to 
Fe3+ and Mn2+ with lower detection 
limits of 0.75 and 0.95 µM, respectively. 

• The novel fluorescent GPSNCDs can be 
used as high-performance sensors for 
environmental monitoring. 

• The GPSNCDs can be applied to imaging 
normal fibroblast cells without further 
modifications.  

A R T I C L E  I N F O   
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A B S T R A C T   

Here, we prepared sulfur and nitrogen self-doped carbon dots derived from garlic peel extract (GPSNCDs) using a 
hydrothermal method. The as-synthesized GPSNCDs were confirmed using Fourier-transform infrared spec
troscopy, X-ray diffraction, X-ray photoelectron spectroscopy, and transmission electron microscopy. The 
analytical techniques indicate that the resulting GPSNCDs exhibit distinct emissive carbon-core with 
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