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[Objective]

The abutment screw loosening was reported as one of prosthetic complications, although its cause and mechanism
has not been cleared. Our research group has been investigated on the implant abutment screw loosening in vivo
and in vitro. Recently, a zirconia implant has been introduced for antimetal allergy and more aesthetic restorations
in clinical use. The purpose of this research is to investigate the influence of the difference between the material of
implant bodies and abutment screws on the abutment screw loosening.

[ Methods]

In this research, grade 4 pure titanium (Ti4B) (n=12) and Y-TZP, yttria partially stabilized zirconia (ZrB) (n=12)
were applied for blocks as an implant body. Furthermore, grade 4 pure titanium (Ti4B) (n=12) and Ti-6Al-4V
(TiAS) (n=12) were applied for abutment screws. For a superstructure, Y-TZP (hereinafter referred to as ZrP) plates
were prepared (n=24). Each block was positioned and affixed to the base of the thervopulser (SHIMADZU). And
an abutment screw was tightened with a force of 20 Nem using a digital torque meter (HIOS). After 10 minutes,
abutment screw loosening value was measured by a same device. This process was repeated two times, the
abutment screw was re-tightened with a force of 20 Ncm. The thervopulser load was the applied to 3mm distant
from the center of the screw. For each set a load 100N was applied to at a rate of 2Hz for duration of 1.0x105
cycles. After tested, loosening torque values were measured and calculate the difference before and after tests.
Furthermore, abutment screws were observed by SEM. Statistical analysis performed paired t-test and Two-way
ANOVA and Tukey multiple comparison.

[Results]

There is significant difference between Ti4B-TiS on decrease of loosening torque ratio before (13.3%) and after
(19.3%) test (p<0.05). ZrB had a loosening torque rate higher than Ti4B between the block materials before (Zr/Ti:
25.7%/14.4%, p<0.05) and after (Zr/Ti:25.5%/15.4%, p<0.01) testing. The influence of block materials to screw
materials, ZrB showed higher loosening torque ratio (29.0%) on Ti4S after the test (p<0.01).

[ Conclusions]

Comparison of implant materials, zirconia has no spreadablity, lower settling effect was occurred than Ti, and it
cause loosening. And comparison of screw materials, because of the difference of hardness and modules of
elasticity, TiS is seems to be hard to loose.



