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ABSTRACT

The literature now contains an increasing number of reports on the use of rare
earth magnets as an alternative source of force in orthodontic therapy, although the
results from the biocompatible studies of these intraoral magnets and the susceptibility
to their corrosion products have still been controversial. The aim of this study was to
evaluate the cytotoxic effect of the corrosion products (CP) released from commercial
magnets on cultured human gingival epithelial cells in terms of the number of
apoptotic and necrotic cells for 5 days. Commercially available uncoated magnets,
which were comparable to neodymium iron boron magnets in compositions, were
immersed in 0.9% NaCl solution at 37°C for 14 days and the corrosion products were
collected. There were five groups included in this study: 1. untreated control (group 1),
2. treatment with 0.5 mM H,O, (group 2), 3. treatment with 50 pl of 0.9% NaCl solution
containing CP (group 3), 4. treatment with 500 pl of 0.9% NaCl solution containing CP
(group 4), and 5. treatment with 0.9% NaCl solution without CP (group 5). The
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qualitative assessment of cytotoxic effect was conducted by morphological analysis
using propidium iodide (PI) nuclear staining under the fluorescence microscope. The
result showed that the appearance of nuclei from cells treated with CP had a
characteristic of apoptosis. The majority of these treated nuclei were presented with
slight reduction in their diameter and an evident condensation of chromatin. There was
no obvious difference in terms of the appearance of Pl stained nuclei between cells
treated with 50 and 500 pl of the CP solution. However, the characteristic of necrosis
had not been observed among all groups of this nuclear morphology study. A number
of apoptotic and necrotic cells were determined by flow cytometric analysis using
FITC-conjugated annexin V and Pl assay. Statistical analysis (Kruskal Wallis and
Mann-Withney U test 0.05, SPSS v 11.0) indicated that the number of apoptotic cells in
the presence of CP was significantly higher than that of the control untreated cells
(P=0.009 and P=0.027 in group 3 and 4, respectively). However, there was no
significant difference in the number of necrotic between control and all experimental
groups despite a significant increase of apoptosis in cells treated with CP (P=0.158).
In addition, there was no significant difference in the number of apoptosis as well as
necrosis of cultured gingival epithelial cells that were exposed to either 50 or 500 pul of
CP solution (P=1.00). As a positive control, hydrogen peroxide at 0.5 mM, typically an
apoptosis inducing chemical agent, significantly induced apoptosis in cultured
gingival epithelial cells when compared to that in the untreated control cells (P=0.009).
In conclusion, the corrosion products released from commercial magnets had short-
term deleterious effect on cultured human gingival epithelial cells by increasing the
number of apoptotic, but not necrotic, cells in vitro. Consequently, optimally coating
the commercial magnets with any protective biocompatible substances, such as noble
metals, epoxy resin, stainless steel, a thin layer of parylene, would be necessary to
prevent the formation of corrosion products from the magnet, which will be harmful to
oral cells according to our results. It is suggested by this study that an additional
biological safety test be conducted to investigate the harmful effect of the corrosion

products that might be released from properly coated commercial magnets.
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