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Investigations on the basic and clinical problems of
magnetic attachment — from non-invasive stability
detection to osteoblastic maturity effects
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A 3-D finite element model of the Root Keeper-cement-dentin system was
established for modal analysis. Natural frequency (NF) values of the first vibration
mode of the model with various boundary conditions were calculated and compared.
On the other hand, in vitro results showed that the measured NF values changed
significantly (p < 0.01) under various surrounding material conditions. Results
obtained from finite element (FE) simulations demonstrated that Root Keeper would

fully loosen when the constant values of the spring elements were lower than 104.



Furthermore, the NF values of the model increased significantly (p < 0.01) when the
constant was increased from 104 Nm-1 (6.16 kHz) to 107 Nm-1 (15.52 kHz), and
then reached a plateau. These results demonstrate that the NF has the potential to
be used as a parameter for monitoring the stability of Root Keeper. Cell culture
studies were carried out to examine the hypothesis that static magnetic fields (SMF)
affect osteoblastic differentiation. MG63 osteoblastlike cells were continuously
exposed to 0.1-0.4 T SMFs for 12, 24, 48, and 72 hours. The proliferation effects of
SMF were tested by flow cytometry. The morphology change and matrix vesicles
release were observed by scanning and transmission electron microscopy. The
effects of SMFs on levels of TGF- 1, Type | collagen, osteopontin, and alkaline
phosphatase were compared between the exposed and unexposed cells. Growth
factors binding assay and membrane fluidity were used to evaluate the alternations
in biophysical properties of cellular membranes after 0.4 T SMF simulation. The data
suggest MG63 cells treated with SMF exhibit a more differentiated morphology. The
local regulatory factors produced by SMF treated cells were higher than the control
cultures. Futhermore, MG63 cells exposed to SMF exhibited a significant increase in
fluorescence anisotropy at 4 hrs, then significant reduction in the proliferation
effects of growth factors noted at 12 hrs. These findings provide evidence that SMF
affect osteoblastic maturation by upregulating early local factors. Our results also
suggest that SMF affect osteoblastic maturation by increasing the membrane
fluidity and reducing the proliferation-promoting effects of growth factors at the

membrane domain.



