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Abstract: PVA/CNC/BaSO, scaffolds for tissue regeneration were manufactured via a freeze-drying method. The BaSO,
was mixed to make radiopaque scaffolds. The effect of BaSO, on the compressive strength and radiopacity was inves-
tigated. The CNC was added to increase a compressive stress of the scaffolds. The presence of BaSO, in PVA/CNC/
BaSO0, scaffold was revealed by a wide angle X-ray scattering and SEM-EDX. Compressive strength of the scaffold
increased by approximately 20% with the help of CNC and little change with respect to BaSO, content was observed.
Radiopacity was achieved by adding BaSO, of 5 wt%, revealed by X-ray imaging. MTT assay test confirmed the bio-
compatibility of PVA/CNC/BaSO, scaffolds.
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Figure 1. Image of the CNC/BaSO, mixed solution after dispersion:
(a) DI water; (b) CNC 0.5%; (c) CNC/BaSO, 1%,; (d) CNC/BaSO,
3%; (¢) CNC/BaSO, 5%.
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Figure 2. Image of the manufacturing process of the PVA/CNC/
BaSO, scaffold.
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Figure 3. Image of radiopacity verification process.
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Figure 4. FTIR spectra profiles of PVA/CNC/BaSO, scaffolds with
different BaSO, content.
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Figure 5. X-ray diffraction patterns of the BaSO, and PVA/CNC/
BaSO, scaffolds with different BaSO, content.
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Figure 6. DSC curves of the PVA/CNC/BaSO, scaffolds with dif-
ferent BaSQO, content.

Table 1. Thermal Data for the PVA/CNC/BaSQ, Scaffolds by DSC

Sample Tw (°C) AH (J/g)
PVA 222.01 53.68
PVA/CNC 220.63 54.41
PVA/CNC/BaSO, 1% 221.51 53.19
PVA/CNC/BaSO, 3% 222.37 55.98
PVA/CNC/BaSO, 5% 223.08 55.63
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Figure 7. TGA curves of the PVA/CNC/BaSO, scaffolds with dif-
ferent BaSO, content.
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Table 2. TGA Data for the PVA/CNC/BaSO, Scaffolds

Sample Weight loss (%)  Residue (%)
PVA/CNC 100 0
PVA/CNC/BaSO, 1 wt% 99.784 0.261
PVA/CNC/BaSO, 3 wt% 97.461 2.539
PVA/CNC/BaSO, 5 wt% 96.336 3.664
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Figure 8. Ultimate compressive strength of PVA/CNC/BaSO, scaf-
folds with different BaSO, content.
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Figure 9. SEM images of the PVA/CNC/BaSO, scaffolds with dif-
ferent BaSO, content.
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Figure 10. SEM-EDS spectrum of the PVA/CNC/BaSO, scaffolds
with different BaSO, content.
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Figure 11. X-ray image of the PVA/CNC/BaSO, scaffolds.
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Figure 12. MTT assay test results of PVA/CNC/BaSO, scaffolds in
NIH/3T3 cells.
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