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Abstract

Aim and Background: Graphene quantum dots (GQDs) conjugated with folic acid have a very high potential to
identify cancer cells with high expression of folate receptor and cause tumor death by binding to an anti-cancer
agent. The aim of this research is to design and evaluate a new nano-drug delivery system for breast cancer
treatment.

Materials and Methods: GQDs nanoparticles were synthesized by pyrolysis of L-glutamic acid and its surface
was coated with PEG and amine agent to create a longer half-life and more fluorescence intensity, and it was
conjugated with folic acid for better binding to MCF-7 cancer cell line with folic acid receptor by thermal method.
The structure of the nanocarrier was investigated using FTIR spectroscopy, fluorimetry, and TEM imaging
methods. Penetration of nanoparticles into cells and their fluorescence emission were investigated by confocal
microscopy.

Results: The synthesized GQDs had a uniform, relatively spherical structure and a size below 10 nm. With the
addition of amine and PEG agents to GQDs nanoparticles, significant fluorescence intensities of up to 1000 a.u.
were observed. According to the FTIR results, folic acid was successfully conjugated on the GQDs nanocarrier
after using thermal reaction. The entry and fluorescence emission of nanoparticles into MCF-7 cells was
confirmed using confocal microscopy.

Conclusion: According to the results, replacing the thermal method in the synthesis of targeted GQDs
nanoparticles, instead of using chemical reagents, can provide a cost-effective and easier method. Pegylated and
folated GQDs were suitable nanocarriers for targeted drug delivery to the MCF-7 breast cancer cell line.
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