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Gold nanoparticles possess unique physical and chemical properties that can be modified for specific applica-
tions in various fields — from biotechnology to medicine [1]. They are especially promising in the development of
therapeutic treatments and drug delivery systems [2].
However, as their use in medicine, science, and industry continues to grow, it becomes increasingly important

to thoroughly assess the potential impact of nanoparticles on human health and the environment, with particular
attention to their safety.
To determine the potential negative effects of gold nanoparticles in a human hepatoma cell line (HepG2), we

assessed their cytotoxicity using a mixture of acridine orange and ethidium bromide. Genotoxicity was studied
using alkaline and enzyme-modified comet assays. Gold nanospheres of 5 nm and 40 nm did not induce cytotoxic
effects in HepG2 cells, indicating maintained cell viability. In contrast, exposure to 10 nm gold nanorods reduced
cell viability by 76–98%, indicating cytotoxicity. Overall, treatment with 5 nm and 40 nm gold nanospheres did not
significantly alter DNA damage levels in HepG2 cells, although a statistically significant reduction in DNA damage
was observed at 2 µg/mL for 5 nm nanospheres and at 1.5–2 µg/mL for 40 nm nanospheres.
Overall, the results indicate that gold nanoparticle cytotoxicity depends on particle shape, with gold nanospheres

demonstrating better biocompatibility than nanorods, making them promising for biomedical use and underscoring
the need for further investigation of gold nanorod toxicity.
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