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A: Preliminary tests for the choice of printing parameters

The experimental plan described in Table S1 was carried out on standard cylinders
printed in Black resin, allowing for getting a comprehensive picture of this resin and to
test the processing parameters. These experiments having been conducted on dense sam-
ples, the results were compared to the properties of cortical bone, and not to those of tra-
becular bone. Several batches of Black resin cylinders were printed to investigate the in-
fluence of the following parameters on the mechanical properties: printer type, orienta-
tion, resolution and UV-curing time. A set of recommended parameters was chosen to
establish a control batch, and only one parameter at a time was changed for each other
batch. As supplementary tests, other batches were produced with additional changes in
the parameter configuration, as can be seen in the lower part of Table S1. Each batch was
composed of 5 samples, except for the batch “100 um” that was composed of 2 samples.
For the tests requiring a preload during the compression test, 5 preconditioning cycles
were applied, with a maximum force of 900 N and a minimum force of 10 N for each cycle,
performed at a crosshead speed of 1 mm/min [1].

Table S1. Parameters chosen for the experimental plan performed on standard cylinders printed in Black resin. The boxes
highlighted in grey indicate the parameters that change from the control group.

Batch . . . Cure Time . Preload during
Resolution (um)  Orientation . Printer

Name (min) Test
Control 25 Vertical 30 Form3 No
100 pm 100 Vertical 30 Form3 No
H 25 Horizontal 30 Form3 No
60min 25 Vertical 60 Form3 No
F2 25 Vertical 30 Form2 No
Preload 25 Vertical 30 Form3 Yes
H-F2 25 Horizontal 30 Form?2 No
60min-F2 25 Vertical 60 Form?2 No
45min 25 Vertical 45 Form3 No

The results of the tests can be seen in Figure S1. The expected elastic modulus for the
control group was 2.8 GPa (Table 2), but the test’s result was significantly lower (1879
MPa with a standard deviation of 51 MPa). This elastic modulus is lower than the elastic
modulus range of values for cortical bone, as described in Table 1 (12-18 GPa [2]).

The elastic modulus of the control group did not appear to be statistically different
from that of the other batches, excepted for the batches of the horizontally printed sam-
ples: batch “H” and batch “H-F2”. In a previous study [3], an elastic modulus of 1.33 GPa
* 0.14 GPa was obtained for samples printed with FDM in pure poly(lactic acid) (PLA),
and increased with the addition of hydroxyapatite (HA) in the filament. In the present
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study, the mechanical properties do not seem to be adjustable with the print settings. A
significant difference was only observed when changing the print orientation of the sam-
ples. However, being able to print samples horizontally will not be the priority choice for
printing trabecular samples. Indeed, with trabecular structures oriented in different direc-
tions, the initial orientation of the sample may be less important than in dense structures.
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Figure S1. Elastic modulus of standard cylinders printed in Black resin, tested in compression. The errors bars represent
standard deviation within the group. Statistical difference of a group is shown by *, followed by the group numbers that
it is statistically significant to.

The influence of the orientation on the accuracy of the printed trabecular structures
was assessed by printing samples vertically and horizontally, using the three-dimensional
trabecular bone model previously mentioned with a scale factor of 4, with Black resin in
a Form3 printer. The orientation of the samples on the build platform of the printer did
not seem to have an influence on the ratio Bone Volume/Total Volume (BV/TV) for the
samples at scale 4 (33.13% BV/TV for scale 4 vertically printed, 35.75% BV/TV for scale 4
horizontally printed).

B: Compression tests on samples with or without post-processing

To get an insight of the influence of post-treatment on SLA-printed parts, dense cyl-
inders were printed in GreyPro and Durable resin and only half of the samples underwent
UV-curing post-process. Each batch was composed of five samples. The results can be
seen in Figure S2. “Green” parts refer to parts that have not been through any post-process
treatment. “Cured” parts refer to parts that have been through the recommended post-
process treatment (UV-light and heat exposure) for their specific type of resin. It can be
noticed that the post-treatment greatly increases the stiffness of the parts. However, the
elastic moduli obtained with these compression tests were lower than the expected elastic
moduli, as given by the supplier Formlabs (Table 2). For the GreyPro resin, the expected
elastic modulus is 2600 MPa for cured parts, and 1400 MPa for green parts. The tests re-
sults gave an elastic modulus of 1845 MPa for cured parts, with a standard deviation of
21 MPa, and an elastic modulus of 1074 MPa for green parts, with a standard deviation of
39 MPa. For the Durable resin, the expected elastic modulus is 1260 MPa for cured parts,
and 450 MPa for green parts. The tests results gave an elastic modulus of 592 MPa for
cured parts, with a standard deviation of 9 MPa, and an elastic modulus of 206 MPa for
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green parts, with a standard deviation of 12 MPa. The results obtained for the elastic mod-
uli did not match the expected values, they were systematically inferior. It can be men-
tioned that inaccuracies may have been caused by test conditions, such as a slight slippage
of the samples between the test plates, or a small sample size compared to the setup used.
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Figure S2. “Cured” and “Green” parts properties comparison. The error bars represent standard
deviation within the groups.

The presence of a post-treatment with UV-light significantly influenced the elastic modu-
lus of the material composing the parts. Although it appeared important to test the influ-
ence of post-process on mechanical properties, we must mention that we do not recom-
mend the use of untreated samples. Indeed, their manipulation involved protecting them
from light and heat and handling them with care. These constraints are not acceptable for
the intended use of these materials, e.g. the fabrication of implants. In addition, the prop-
erties of untreated specimens are not stable and may vary over time. Treated specimens
should be used as they are more stable.
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