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Physical and biodegradable properties of 3D printed resorbable membranes for
periodontal guided tissue regenerations
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The purpose of this study was to compare physical and biodegradable properties of 3D printed resorbable membranes that
are used for guided tissue regenerations in periodontal tissues. Three types of 3D printed membranes (two types of non f-TCP
and one type of B-TCP) were considered, The form and element compositions of 3D printed membranes were analyzed by
field-emission scanning electron microscopy (FE-SEM) with energy-dispersive X-ray spectroscopy (EDS). Porosity and pore size
were measured using Micro-CT. Also, tensile strength, biodegradability tests were performed. Statistical analyses were carried
in tensile strength and cell viability test (p{0.05). The result of SEM images with EDS analyses showed linear layers of lattice
structure with presence of C and O in all groups. There was a slight difference in Ca and P among some groups. Tensile
strength was significantly different among all groups (p<0.05), and biodegradability showed that the group containing £ -TCP
resulted in the fastest degradation rate, Therefore, the results of this study concluded that the 3D printed resorbable membrane
has variable physical and biodegradable properties for clinical use, where such information would be useful to be considered
for the future development of related products and clinical application of the products.
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Table 1. 3D printed membranes for guided tissue

regenerations tested in this study.

R Raw Materials Size (mm)
group
PCL40 PCL 40 x 50
PCL30 PCL 30 x 40
PCL30@ g3 -TCP PCL + B-TCP 30 x 40

W AR IS S AEe 10 x 10 mme] 272
Avste] Zlad. AE BEe P8 A

~./)

Scanning Electron Microscope (FE-SEM, JSM-7100F, JEOL
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Figure 1. The image of positioning of trouser tear test piece
in testing machine,
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Table 2. Comparison of pore size and porosity for each

group,

Expgerri)anntal Porosity (%) Pore size (um)
PCL40 88.17 510,55
PCL30 80.42 519,63

PCL30@ g -TCP 79.61 508.78

Figure 2. The SEM images and EDS spectrum of (A) PCL40, (B) PCL30, and (C) PCL30@ fB-TCP experimental groups.
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Figure 4. Comparison of tensile strength for each group.
Differences in lowercase alphabetical letters above the bar graphs
indicate significant differences among the groups (p € 0.05).
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Figure 5. Relative weight of each test samples following immersion in 37 C PBS for 4 weeks (A) or immersion in 37 C 5 mol/L

NaOH solution for 4 weeks (B).
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