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Abstract

Background: Contrast agents used in MRI are mostly based on metallic elements such as gadolinium and
are toxic.The present study aims to prepare a non-metallic and non-toxic nanoparticle based on quantum data
carbon, which can be used as a non-metallic and non-toxic contrast agent in MRI.

Materials and methods: The cytotoxicity of nanoparticles (PN-GQDOTS) against MCF-7 and MCF-10A
cells was investigated using the MTT method. The value of longitudinal relaxation r; in the phantom model
was calculated using MRI imaging with spin-echo protocol. The ability of nanoparticles to penetrate into
cancer cells was determined using MRI imaging.

Results: Cytotoxicity assay results showed no significant decrease in cell viability with different
concentrations of NPs for the incubation period of 24 hours. With MRI imaging in the phantom environment,
ri=4.49 was obtained for the synthesized nanoparticle, which was a significant increase compared to the
dotarem material (r1=2.54).The results of animal imaging showed the ability of nanoparticles to create a
difference in the contrast of the images before and after the injection of the contrast agent.

Conclusion: The results exhibited low cytotoxicity of the PN-GQDOTSs nanoparticles in the given
concentration range,which is essential for MRI imaging and further biological in vitro and in vivo
applications.According to the results of the animal study, these nanoparticles can be considered as a positive
and non-toxic contrast agent, which minimizes the concern about the toxicity of this medical system due to
the absence of metal compounds in the structure of this compound.
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