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Application of Physics to Dentistry
“Challenge to Development of Dental Devices”

Masaru Yamaoka

Department of Physics, Nihon University School of Dentistry

Abstract: The present-day physics mainly comprises the following five fields: mechanics, thermodynamics, wave
mechanics, electromagnetism and quantum mechanics. Each of these fields is closely related to dentistry and the
basic knowledge in all these fields have been applied to dental devices. In our research, we have especially applied
the knowledge of mechanics, electromagnetics and quantum mechanics to the development of dental devices and
diagnostic methods.

In the field of electromagnetism, we proposed the relative value method as a method to electrically measure the
root canal length in 1984, and then the device based on the principle of our method was put into practical use.
Subsequently, extending the electrochemical findings of the reamer electrodes studied during the development of
our device, we invented the method to quantitatively analyze elicitation of galvanic pain caused by contact between
different metals, i.e. implant materials and superstructures in the oral cavity. In the field of mechanics, we developed
the method to objectively measure tooth mobility. Finally, in the field of quantum mechanics, we are developing a
preoperative planning support system in oral surgery, for example, a system to make mandibular models using a
three-dimensional printer on the bases of digital imaging and communications in medicine (DICOM) data from dental
computed tomography (CT) imaging, a stress analysis system of the mandible using the finite element method, etc.

In this paper, our work on the development of dental devices and our basic research on diagnostic methods are introduced.

Keywords: dental devices, dissimilar metal, tooth mobility, preoperative planning support system, three-

dimensional printer
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Co-Cr alloy SM SANKIN 100010
Ni-Cr alloy SU SANKIN F 90049
Ni-Ti alloy NiTi  NITTOKOGYO -
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0/ \*

CODE COMPOSITION (wt%) AREA

Au Pt Pd Hg Ag Cu Sn Ni Co Cr Ti other (cm?)
PGA 70 3 2 5 20 0.07
PLT 12 20 50 15 3 0.28
HA 43 40 2 15 0.13
SD 46 33 7 12 2 0.13
SM 6 57 23 14 0.20
SU 86 10 4 0.20
NiTi 55 45 0.20
Ti 9 1 0.20

* Cited from the manufacturer’s instructions.
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