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Figure S1. SEM image of intrafibrillar mineralization of PVA/Col-CaCO3 with higher magnifications.

Figure S2. XPS spectra of PVA/Col and PVA/Col-CaCO3. (A) Full spectrum, (B-D) high resolution deconvoluted 

spectra of C 1s, Ca 2p and O 1s, respectively.



Figure S3. FTIR spectra of PVA/Col, PVA/Col-CaCO3 and PVA/Col@CaCO3.
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Figure S4. Degradation profile of the PVA/Col, PVA/Col@CaCO3 and PVA/Col-CaCO3 in PBS containing 

collagenase.



Figure S5. Mechanical properties of PVA/Col, PVA/Col-CaCO3 and PVA/Col@CaCO3 tested via nanoindentation 

tests. Different colors of the curves represent different test points from the sample within the same area.

Figure S6. A self-designed mechanical testing setup.

Figure S7. Crystal violet staining of BMSCs cultured with various samples for 1 day.



Table S1. Mechanical properties of bioactive-films in previous work.

Number Sample Hardness Ref.

1 PVA/HA 20 kPa~200 kPa [1]

2 Coll_pNE_Ca 37.6 MPa [2]

3 PVA-COL scaffolds 3.581 MPa [3]

4 Aligned collagen scaffolds 31.02 ± 3.22 MPa [4]

5 PCL/COL scaffolds 16.3 MPa [5]

6 PVA/Col-CaCO3 211.6 ± 0.06 MPa This work
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