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Abstract

Introduction: Synthesizing novel nanoparticles is the main field of many researches for
various applications in biomedicine and in this case, carbon nanomaterials (CNMs)
have been emerged during the last decades. Carbon nano dots (CDs) are very important
member of CNMs thanks to their excellent fluorescent properties and also low toxicity
and suitable aqueous solubility to be used in bioimaging and diagnostics applications.
The purpose of this study is to purify and characterize the CDs synthesized from cumin
by pyrolysis method and evaluate their in-vitro toxicity on different cell lines.

Method: The Pyrolysis method was optimized to prepare CDs from cumin. Then, the
characteristics of the produced carbon dots were determined by Field Emission scanning
electron microscope (FESEM), UV-Vis spectroscopy, fluorescence spectroscopy,
elemental analysis with EDX, and FTIR techniques. Cytotoxicity of prepared carbon
dots on three cell lines of A549, 3T3 and MCF7 was measured using the MTT assay
test.

Results: The obtained results showed that small carbon nano dots can be achieved
through pyrolysis method mostly around 13 nm in size. The particle size remained
unchanged until three months of storage as revealed by DLS. CDs had a unique
fluorescence property that remained unchanged after three months. FESEM images
showed small were obtained CDs mostly around 70 nm. Cell viability assays showed
that these CDs did not have significant toxicity on MCF7, A549 and 3T3 cell lines as
more than 90% cells remained viable after 24 hour evan at high doses of 1000 pg/mL.
Conclusion: The fluorescent carbon dots prepared by pyrolysis method from cumin
showed great and stable flourecense properties with sizes below the 100 nm. Also
theses CDs did not have significant toxicity on MCF7, A549 and 3T3 cell lines and they
could be potential options for future theranostic applications.

Keywords: Carbon Dots, Cuminum cyminum, Pyrolysis Method, Cytotoxicity, A549,
MCF7, 3T3.
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