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The work was carried out to develop a device for evaluating the implant mobility objectively, to propose a suitable
implant geometry for implantation and to verify the implant mobility measurement with a numerical analysis using
two-dimensional finite element method (FEM). This thesis constitutes of six chapters.

In Chapter 1, the general introduction of this study was described. Failures in dental implantation may still occur.
One of the most important criteria of success fogj dental implantation is the immobility of the individual unattached
implant when tested clinically. Therefore,.it is very important to assess implant mobility objectively and
quantitatively.

In Chapter 2, the development of a microcomputer-based implant movement (IM) checker was described. The IM
checker was developed based on the mechanical mobility technique. The IM checker constituted of a measuring
probe, some amplifiers and a personal computer. The size of the measuring probe is similar to that of a dental drill.
Therefore, dentists or dental technicians can easily measure the mobility of a dental implant at any position in the
mouth. The measuring probe of the IM checker was actuated at a constant frequency and amplitude. The preload
and acceleration signals were obtained and acquired using a DAQCard-1200 (National Instrument, USA) built into
a personal computer. The IM checker could discriminate the two Molteno®-based artificial dental implant models
significantly, even though they had the same clinical tooth mobilities, MO.

In Chapter 3, the development of a microcontroller-based IM checker based on the same method of the previous
device was described. The personal computer of the previous checker was replaced with an F2MC-MB90553A
microcontroller (Fujitsu Ltd, Japan) for designing a small-sized and portable device, so that it was able to place near
any dental chair. Several artificial implant models were made using an implant cylinder of phosphorous bronze
embedded in Rigolac® resin. Using these models, the definition of the /M score was verified experimentally.

In Chapter 4, the developed IM checker was applied to evaluate the mobility of artificial implant models of
various implant geometries. This study showed that the M score measurement was appropriate for analyzing the
mobility of different implant diameters and lengths, and different stiffnesses of surrounding material of implant.
The implant mobility decreased inverse linearly to the implant length and diameter. Therefore, a longer or wider
implant is recommended for dental implantation. However, the gradients of the approximate curves of the /M score
over the implant diameters were greater than that of the M score over the implant lengths, so that the diameter
had a stronger effect on the implant mobility than the length. Then a wider implant should be selected first for
implantation.

In Chapter 5, a numerical analysis of the mechanical mobility of the models was performed using the
two-dimensional FEM. The implant of numerical model was actuated at a constant frequency and amplitude of
sinusoidal force. The magnitude of velocity decreased inverse linearly when the implant length, diameter and Young’
modulus of surrounding material of implant were increased. It was also found that there was a strong linear
relationship between the experimental result (/M score) and the calculated velocity at the actuating point. Then the
results of the /M score measurements were confirmed by the numerical analysis. In Chapter 6, this work was
summarized and concluded. The future works were also proposed in this chapter.
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