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Abstract: Open-cell foams based on hydroxyapatite (HAp) can mimic the extracellular matrix
(ECM) to better replace the damaged hard tissues and assist in their regeneration processes.
Aeorgels of HAp nanowires (NW) with barium titanate (BT) particles were produced for applica-
tions in bone regeneration. Considering the role of piezoelectricity in bone remodeling, all BT par-
ticles, of size 280 nm, 2 pm and 3 pm, contained BaTiOs in its piezoelectric tetragonal phase. The
nanowires synthesized were verified to be AB-type carbonated hydroxyapatite. The aerogels
showed high porosity and relatively homogeneous distribution of the BT particles. Barium titanate
proved to be non-cytotoxic while all the aerogels produced were cytotoxic for an extract concentra-
tion of 1 mg/mL but became non-cytotoxic at concentrations of 0.5 mg/mL and below. It is possible
that these results were affected by the higher surface area and quicker dissolution rate of the aero-
gels. In the bioactivity assays, SEM/EDS, it was not easy to differentiate between the apatite depo-
sition and the surface of the HAp wires. However, a quantitative EDS analysis shows a possible CaP
deposition/dissolution cycle taking place.

Keywords: Piezoelectricity; Bone Tissue Regeneration; Aerogel; Hydroxyapatite; BaTiOs; Barium
Titanate; Solvothermal Synthesis.

Supplementary materials
Protocol for Simulated Body Fluid solution

For 1 liter of SBF, add the following reagents in the presented order to 750 mL of millipore
water while stirring at 37 °C: 7.996 g of NaCl

0.35 g of NaHCO:s

0.224 g of KC1

0.228 g of NazHPO4+.H20
0.228 g of MgCl2.6H20
15 mL of IM HCl

0.0278 g of CaCl2.2H20

0.0071 g of Na250s
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6.057 g of (CH:OH)3CNH..

Measure the pH of the solution and, keeping the electrode submerged, add 1 M HCI drop
by drop until the solution reaches a pH value of 7.4. Add millipore water to the solution

until it reaches 1 liter. Keep the solution in a refrigerator for up to 1 month, heating it to

37 °C before using.”
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Figure S1. DSC/TG for sample BaTiO3-280nm from 25 to 220 °C.
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(d)
Figure S2. SEM images of Hydroxyapatite synthesized at 120 °C for (a) and (b) 24 hours; (c) and (d)
30 hours.
Element C Atom. C [at.%]
Oxygen 49.89
Carbon 18.17
Calcium 12.30
Phosphorus 7.12
Titanium 3.71
Chlorine 3.50
Sodium 3.28
m’z-;p:i;goox HV: 15KV WD: 8.2mm Barium 2.04

Figure S3. Quantifying EDS analysis of the HAp/BT280 aerogel after 7 days in SBF.
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Figure S4. Mapping EDS analysis of the HAp/BT280 aerogel after 7 days in SBF.



