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The mechanical bounding strength between alveolar bone and implant is often used as the
key property to evaluate whether or not a surgical implantation of a dental implant is successful.
There were two reported points of interest that links the good mechanical stability and improved
success rate: (1) agood initia fit, which caused mainly from the mechanical luck between fixture
body and bone; and (2) a subsequent steady increase of stability, which come from the formation
of new bone near and at the implant surface.

The work of our most recent NSC grand projects had justified the use of the natura
frequency to provide information of the interfacial properties between dental implant and
surrounding bone tissue in animal study (ROC patent granted). Based on the in vitro model
obtained from the self-designed stability assessment device, a serious of low frequencies (50
Hz~200 Hz) measurements had been taken during healing processes. It is concluded that
vibration analysis is an effective method, which is able to provide quantitative measures for the
assessment of dental implant for both first stage and second stage healing process. To improve
the clinical feasibility, a technologically more advanced implantable MEMS based device has
also been designed and testing (ROC patent granted). Also, a SAW device that runs on surface
acoustic wave to monitor the cell proliferation and differentiation process is also under
development. Together, with the sensors and assessment method we are in more of a better
position for research and development of implantable systems both in area such as in biomaterial
and in biomechanics aspects.

Factors that influence the osseointergration for orthopedic and dental implants include
properties of the bulk material, surface treatment process, as well as the biomechanical
consideration of the implant structure. However, procedure-wise, from early stage of
biocompatibility of the bulk material to the tissue regeneration monitoring, the most needed
technology, which serve the purpose of continuing from-design-to-testing platform, is not
available. Therefore, it is the purpose of this project to provide the sensors design and the
standard testing procures in systemic level to serve as the combined technological platform
for the development of new implant system for orthopedic and dental applications.

Keywords : Implant, Osseointergration, Combined-technol ogical-devel opment-platform
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