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Performance Evaluation of Bone Plates Consisted of BGF/PLA

Composite Material according to Body Fluid Exposure Conditions

Kyung-Chae Jung*, Min-Gu Han*, Ali Mehboob*, Seung-Hwan Chang*’

ABSTRACT: The aim of this study is to fabricate composite bone plates consisted of unidirectional biodegradable glass
fibers (BGF) and polylactic acid (PLA) and evaluate the performance of the composite bone plates according to the
temperature (50.0°C) of PBS (Phosphate Buffer Saline) solution and exposure time (0~3 weeks). Mechanical
characteristics, such as bending stiffness, flexural strength, water uptake and mass loss, were investigated and the
results showed that mechanical properties of the plates decreased as soaking duration increased due to loss of
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composite material.
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Fig. 1. Preparation process of biodegradable bone plates; fabri-
cation of (a) BGF mats, (b) PLA films, and (c) BGF/PLA
composite bone plates
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Fig. 2. Conceptual diagram for PBS exposure experiments and
appearance change of specimens according to the PBS
absorption

6 1.0
X Setting temperature: 50.0°C /
- 0.8
4 B
) r 06 o
£ 2 - 04 &
> a
D
s oo =
2 .
0 <
- 0.0
—@— Water uptake
—ak— Mass loss
-2 T T T T T -0.2
0 5 10 15 20 25
Time (day)

Fig. 3. Mass change of biodegradable composite bone plates
which is exposed to PBS solution
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Flexural tests
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Fig. 5. Flexural properties of biodegradable composite bone
plates according to the exposure time to PBS; (a) flexural
angle-bending moment curve, (b) bending stiffness
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