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ABSTRACT

Nowadays, magnets have been increasingly used in dentistry, including
orthodontics. Generally, magnets have low corrosive resistance and they are likely to be
corroded in the oral cavity. Consequently, it is of great importance to consider the safety
of magnets for clinical uses. Several reports have revealed possible biological effects of
corrosion products; however, it is still inconclusive. The objectives of this study were to
investigate the composition and quantity of corrosion products released from orthodontic
magnets and commercial magnets in three types of medium (cell culture medium, 0.9%
sodium chloride, and artificial saliva) for 7 days, and to evaluate the biological effects of
these corrosion products on the the cultured human gingival fibroblasts for 3 and 7 days.
The analyses of the composition of corrosion products by Atomic Absorption Spectroscope
showed that orthodontic magnets and commercial magnets were corroded in 0.9%
sodium chloride and artificial saliva more than cell culture medium. The corrosion
products in 0.9% sodium chloride consisted of various elements, including boron
(130.24 and 399.06 ppm), silicon (67.59 and 75.96 ppm), iron (0.88 and 3.14 ppm),
nickel (0.63 and 0.65 ppm), cobait (0.49 and 0.69 ppm), and copper (0.12 and 0.28 ppm)
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(for orthodontic magnets and commercial magnets, respectively). Trypan biue dye
exclusion assay along with cell count was used to evaluate cell viability. Flow cytometry
was used to determine the rate of new DNA synthesis as expressed by the quantities of
incorporated bromodeoxyuridine (BrdU). The Kruskal Wallis test and Mann-Whitney U
test statistical analyses indicated that the viability and the growth of the cultured human
gingival fibroblasts in a control group and all experimental groups in the presence of
corrosion products from both magnets were not significantly different (P > 0.05). However,
when comparing by the experimental time, the growth of the cultured human gingival
fibroblasts incubated for 3 and 7 days were significantly different (P < 0.001). A tumor
promoting agent, a chemical agent typically used to induce cell proliferation, significantly
induced new DNA synthesis, when compared to the control unstimulated sample

(P = 0.028). In conclusion, the corrosion products of both maagnets did not affect the

viability and growth of the cultured human gingival fibroblasts in vitro. However, further

studies should be conducted to better understand the biocompatibilty of corrosion

products in vivo.



