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Biomechanical Study of Orthopedics Screw Fabricated
from Gum Metal and SUS
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Abstract

Materials to be employed as orthopedic implants in human body must be biocompatible and
high strength, and elastic modulus should be close to human bone in order to serve for a longer
period. Presently, orthopedic plate and orthopedic screw have played an important role in
osteopathic treatment. Orthopedic screw is usually made from stainless steel which exhibit high
modulus of elasticity leading to Stress Shielding Effect which resulting in loosening of the screw and
damaging bone around implant. In this research, the pull-out strength of orthopedic screw was
investigated after applying mechanical stimulation between screw and bone. A stainless steel

(SUS316L) screw and Ti alloy Gum metal screw (4.5 mm cortex screw) were prepared and fixed to
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cadaver’s arm bone. Then, the stress shielding effect was simulated by using PZT actuator followed

by the pull out strength evaluation. According to the result, the average pull-out strength obtained

from stainless steel screw was 227 N, while from Gum metal screw was 382 N which is higher than

those of stainless steel screw for 40.57%. It has already been proved that Gum metal screw can

increase the pull-out strength which illustrate higher potential for using in osteopathic treatment.

Keywords: Orthopedic Screws, Gum Metal, Stress Shielding Effect
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