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PLA PLA/HAp 20% PLA/Wol 20%
Layer height 0.2 mm 0.2 mm 0.2 mm
Print speed* 20 mm/sec 20 mm/sec 17 mm/sec
Extruder temperature 195 °C 185 °C 165 °C
Bed temperature 65 °C 65 °C 55°C
Extrusion multiplier =~ 0.8 1 0.8
Nozzle diameter 0.4 mm 0.4 mm 0.4 mm

* - average print speed, including perimeters (interior and external), infill, bridges, etc.

Table S1. Print settings for PLA, PLA/HAp 20%, and PLA/Wol 20% composites. The settings presented
in the table were optimized for each filament using PrusaSlicer v.2.3.1 software.



Figure S1. Specimens of 3D printed PLA (A), PLA/HAp 20% (B), and PLA/Wol 20% (C). Samples of
rectangular cross-section with dimensions of 10x10x20 mm were prepared for mechanical testing
according to ASTM D695.
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Figure S2. Thermal behavior of wollastonite precursor. The thermal behavior of the wollastonite
precursor was analyzed from room temperature to 1000 °C. The major weight loss from the wollastonite
thermogram was noticed in three steps. The first weight loss up to 240 °C was due to removal of ethanol
and residual water from the dried powder. The second weight loss occurring between 240 °C to 460 °C was
attributed to the decomposition of fuel as well as hydrated water molecules. The elimination of nitrate and
residual organic moieties was observed from 460 °C to 650 °C. The majority of weight loss from the sample
was noticed in these regions and after these events, a negligible weight loss was noticed. Moreover, the
wollastonite dried precursor showed two endothermic and two exothermic peaks in the graph. The broad
endothermic peak ranging from 50 °C to 200 °C is accounted for the dehydration of the sample. The
exothermic peaks at 225 °C and 325 °C are assigned to the decomposition of fuel. The endothermic peak at
560 °C is related to the elimination of organic residual content.
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Figure S3. FT-IR spectra of combusted precursor (A), ball milled wollastonite (B), wollastonite calcined
at 800 °C (C). The wollastonite precursor after combustion (Figure S3A) shows the stretching C-O
vibration at 1430 cm™ and bending C-O vibration at 815 cm™ [1,2]. These functional groups were associated
with the calcite phase of CaCOs. The bending vibrations of water were noticed at 1637 cm™ and the broad
band at 3500 cm™ is due to moisture absorption. The symmetric stretching and bending vibrations of Si-O
were found at 1006 cm™ and 746 cm™. The N-O symmetric stretch at 1334 cm is due to the decomposition
of residual organic moieties. The nitrate and calcite functional groups disappeared from the sample
calcined at 700 °C and ball milled (Figure S3B). This shows their complete removal from the sample. A
broad band was found to be associated with non-bridging oxygen Si-O-Ca bond [3]. When the sample was
calcined at 800 °C for 2 hours (Figure S3C), a well-defined FT-IR spectra containing all the necessary
functional groups related to wollastonite was obtained. The Si-O bending mode was noticed in the range
of 680 cm™ to 720 cm™ whereas the stretching non-bridging oxygen vibration of Si-O-Ca was found at 896
cm ! and 939 cm! respectively. The doublet Si-O-Si stretching was noticed at 1014 cm™ and 1064 cm™. The
presence of these functional groups confirms the preparation of wollastonite [1 (p. 4)].
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Figure S4. FT-IR spectra of commercially purchased hydroxyapatite. The stretching vibration bands at
962 cm, 1022 cm?, and 1093 cm! shows the existence of phosphate group. The water absorption band was



detected at 1654 cm™. The asymmetric bending and stretching vibrations at 875 cm™ and 1417 cm™
corresponds to the carbonate group. This shows carbonate ion substitution at the phosphate ion site. These
functional groups were found similar to an earlier finding [4].
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Figure S5. XRD pattern of commercially purchased hydroxyapatite. The phase purity of commercially
purchased hydroxyapatite used in the current study was confirmed by XRD. It was found that the XRD
pattern of HAp perfectly matched with the standard ICDD data card: 01-072-1243. Moreover, the lattice
parameter values of the hydroxyapatite were found to be a=9.4204 A, b=9.4204 A, and c=6.8839 A.
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Figure S6. Results of simulation mechanical test obtained by Finite Element Analysis (FEA) for PLA
(A), PLA/HAp (B), PLA/Wol (C) 3D models.
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Figure S7. Ultimate Compressive strength (A) and Young’s modulus (B) for PLA, PLA/HAp, PLA/Wol

scaffolds.

Figure S8. Samples of 3D-printed PLA (A), PLA/HAp (B), and PLA/Wol (C) after static compression test.
Local deformations of vertical walls led to the propagation of multiple cracks and "folding" of the

specimen.

Figure S9. Measurement of contact angle on PLA, PLA/HAp, PLA/Wol. Contact angle of PLA was (82 +
3)°, PLA/HAp — (73 £ 5)°, PLA/Wol — (70 + 6)°.
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Figure S10. Fluorescence of live E. coli bacteria on the surface of samples after Syto 9 staining (Sigma,
USA): PLA (A), PLA/HAp (B), and PLA/Wol (C).
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Figure S11. Comparative degree of adhesion of live (green) and dead (red) E. coli bacteria on the surface
of polylactide samples of different composition: PLA (A), PLA/HAp (B), and PLA/Wol (C). Coloring
with Live/Dead BacLight (Sigma, USA).
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