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Abstract: This study attempted to maximize the cell proliferation by delivering effective physical stimulation to cells by
creating a negative Poisson’s ratio by modifying the shape of the pores of the scaffold to cause effective bone cell pro-
liferation in bone tissue regeneration. Polymer and ceramic materials used as scaffolds are poly(lactic-co-glycolic acid)
(PLGA), hydroxyapatite (HA), and beta-tricalcium phosphate (3-TCP). The support was prepared by salt leaching to pro-
vide an environment for cell survival, seeding MG-63 cells, and stimulating the support with a negative Poisson’s ratio
so that the cells were sufficiently stimulated. In the case of the control (PLGA/HA) support specimen, the cell pro-
liferation rate when compressed stimulation was applied was about 21.4, 25.8, and 39.9% higher than the proliferation
rate without stimulation over 1, 3, and 5 days, respectively. The results showed that the experimental group (PLGA/HA/
B-TCP) scaffold specimens showed high results of 37.6, 57.7 and 71.6% when compression stimulation was applied. This
means that the PLGA/HA/B-TCP scaffolds, which replaced the amount of HA with B-TCP about 40%, helped the growth
of bone cells by about 30%, compared with the previous study PLGA/HA composite scaffolds in compression stim-
ulation.

Keywords: tissue engineering, scaffold, poly(lactic-co-glycolic acid), hydroxyapatite, -TCP.
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Figure 1. Measurement of Poisson’s ratio (control group: PLGA/
HA scaffold, experimental group: PLGA/HA/B-TCP, n=4).
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Figure 2. MG-63 cell proliferation test on non auxetic composite
scaffolds (n=5, *p<0.05).

o
200 = |
‘ I
1 3 5

Time(day)
B PLGAHA B pycA/HA/R-TCP

o
=

Proliferation rate{%)
2

wn
=]

Figure 3. MG-63 cell proliferation in auxetic composite scaffolds
with compressive stimulation (n=5, *p<0.05).
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