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Abstract: The osseointegration of dental implant is influenced by many factors such as surface geometry,
loading and the amount of bone. Thus, stability of the dental implant should be checked periodically. In order
to test the stability of dental implant by using resonance frequency analysis, we designed a structure of
transducers and fabricated a piezoelectric devices. Using finite element analysis, the thickness and length of
piezoelectric device and transducers were tailorized and the optimized frequency of 10 kHz was obtained. The
resonance frequency from simulation analysis and evaluation was estimated to be similar as 10 kHz. The

osseointegration was further enhanced with increasing frequency from the evaluation result of the finite

element analysis.
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AN
a. Ti =1mm, PZT=0.5mm a.Ti =1lmm
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AN
b. Ti =1lmm, PZT=1mm

c.Ti =1lmm, PZT=1.5mm

f
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3.522 13.214 22,877 3Z.51 12,203 z-192 12,505 2z.013 33,123 43,433
e.3ez 18,046 27. 709 27391 a7.024 7,347 27. 658 27. 960 39.278 49,599

Fig. 3. Result of modal simulation by thickness of PZT. Fig. 4. Result of modal simulation by thickness of

transducer (t2).
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Table 2. Changing of frequency by thickness of
transducer (t2).
Ti Thickness(mm) 1.0 2.0 3.0
LIS 7.77 | 1078 | 11.31
Frequency(kHz) ’ ’ ’
AN
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5.57 o

Ti =1mm, PZT=1mm , Bolt=8mm

—
L334E-16 3,14 26.28 .48 32.56
5.37 18.7:

Ti =1mm, PZT=1mm , Bolt=¢gmm

Fig. 5. Result of modal simulation by length of set

screw (L).
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Fig. 6.

Impedance kohm)

Fig. 7. Resonance frequency of implant fixture (Before

Resonance frequency of PZT.

Fig. 8. Piezoelectric osseointegration analysis system

produced.
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Table 3. Sample measurement result.

LA S R L L B R B B B R I L R
64 66 68 70 72 74 76 78 80 82 84 86

Thick| Das
Sample “12| T
- ness |(10”*|e'sa/e0| Kp Ki | Qu
0.

(mm) | m/V)
#1 0.5 348 1.2 0.374 | 0.362 | 90
#2 0.5 357 1.2 0.374 | 0.362 | 87
#3 0.5 344 1.2 0.374 | 0.362 | 88
#4 1 412 1.3 10.374|0.362 | 95
#5 1 414 1.4 0.393 | 0.378 | 101
#6 1 415 1.3 10.389|0.375| 92

[START] | —
|
LOAD

Fig. 9. (a) Incomplete fusion of the implant fixture, (b)

complete fusion of the implant fixture.

Table 4. Test results of osseointegration analysis

system.

Model |1 |2 3|4 |5|6/|7]|8]9 10| Average
[demetec]

Complete | 81 | 85 | 86 | 86 | 86 | 8 | 85 | 85|86 |8 | 851
fusion

Incomplete | 55 | 55 | 55 | 55 | 55 | 55 | 55 | 55| 55 | 55 55
fusion
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