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In vitro comparison of bite force and bending moment development
with various occlusal surface materials used on implants

Department of prosthodontics, Graduate school, Seoul National University’
Bundang Ye dental Hospital?, Korean Academy of Prosthodontics®, Sungkyunkwan univ.*
Hyun-Kyung Kim'#?, Ik-Tae Chang'?, Seong-Joo Heo'?,

Jai-Young Koak', Soon-Ho Yim®

Statement of problem: The most important factors determining the success of implants are definite osseointegration and proper
occlusal load. These days, osseointegration is obvious fact, so the load to implant prosthesis is crucial factor in success.

Purpose: Axial forces and bending moments were measured by strain-gauged abutment according to 3 occlusal surface
materials that is gold, porcelain and Targis (laboratory processed resin). The results were compared and evaluated.

Material and method: After placing 2 implant fixtures in the PMMA resin block, customized rectangular UCLA abutment with
4 strain gauges were connected. 3-unit bridge type prostheses with gold, porcelain and Targis occlusal surface (5 samples
according to each material) were manufactured. When applying compressive force to 300N with gold occlusal resin rod as a
forcing component of instron, axial force and bending moments were measured using channel amplifier and computer software.

Result: Strain gauged abutment, the measuring system of this experiment could display the load applied without leaking. The
gold occlusal surface showed the least bending moment. The bending moments of porcelain and Targis occlusal prostheses, no
significant difference existed between them, were larger than those of gold. There was time delay to the peak force in the Targis
occlusals.

Conclusion: There was no shock absorption in the Targis occlusal surface, but time delay was present to the peak force. When
results of the strain gauged abutment varying occlusal surface materials (Gold, Porcelain, Targis) were compared, there was no
difference in axial forces between materials. However, Targis occlusal prosthesis showed the greatest bending moment, but the
moment of Targis was not significantly different from that of porcelain and stress distribution between 2 abutments in these
materials was not even, so Targis can be another alternative of implant prosthesis material.
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figure 1. The left column are Gold bridges with resin
facing, the middle are Targis Vectris, and
the right are porcelain fused to gold brdge.
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figure 2. 4 strain gauges are bonded to the
customized rectangular implant abutment.
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2l 3. The simulated occlusal load is applied to
theporcelain occlusal surface. Lead wires are
extended from the bonded strain-gauges and
these are connected to the amplifier.
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Table 2. Tukey s grouping after ANOVA of experimental

materials.
Tukey Grouping Mean material
A 129.36 Targis
B A 102.40 Porcelain
42 58 Gold
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18! 5. The relationship between the axial force generated and time when the load was applied to the left and right abutment.
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