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Biocompatibility and Dissolution Profile of FDM 3D Printed PETG Tablets
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1. Introduction

Individualized dose is one of the most emerging
problems in the pharmaceutical sciences that can
be solved with personalized medication. For the
manufacturing of personalized medications we
can use 3D printing which promise to manufac-
ture complex, personalized products through a
low-cost manufacturing process on-demand. ' 3D
printing is an umbrella term referring to different
techniques but for our experiments we used FDM
(fused deposition modeling) technique because it
is an off-patent, widespread and inexpensive tech-
nology.? Polyethylene terephthalate glycol (PETG)
removes the hazing effect during heating and pre-
vents the undesirable crystallization effect that
causes standard PET to become brittle during the
FDM printing this is we we choose this polymer
for 3D printing. *

2. Materials and methods

3D printing

Samples with different diameter (16, 19 and 22
mm) and with different infill percentage (0, 5, 10
and 15%) was printed with Prusa i3 MK2 FDM
printer by Mariann Zichar and Ildiké Papp. Batch-
es of ten pill was printed and each was containing
30 mg of diclofenac sodium salt as a model active
pharmaceutical ingredient (API).

Mtt cell viability assay

our research group developed a long term MTT

assay which means that the samples are immersed
in medium for 4, 8 and 12 days and the MTT assay
is performed on these days to determine if any
kind of xenobiotic is dissolved from the samples.

Dissolution test

The dissolution test was carried out using USP
Type I Erweka DT 800 dissolution apparatus with
an auto sampling system. Dissolution medium of
900 ml of phosphate buffer at pH 7.4 was used at
37°.

3. Results

3D printing

Our research group developed an easy method to
fill the samples with API so we printed separately
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Figure 1 MTT cell viability results
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a cover (labelled with brown) that was placed on
the top of the API containing lower part through
the 3D printing. This way we can avoid the prob-
lems caused by ventilation and the high printing
temperature. PETG was printed at 250°C, bed tem-
perature was 90°C, the layer thickness is 200 um.

Mtt cell viability

a prolonged cell viability test was performed in
our work to gain information about the cytocom-
patibility of our 3D printed samples. The samples
were incubated in the cell culture medium for
four, eight, and twelve days, and the monolayer
formed by Caco-2 cells were treated with this me-
dium. The results are expressed as the percentage
of negative or untreated control (Co-). (Figure 1)
As a positive control (Co+) Triton-X 100 (10% w/v)
solubilizing agent was used.

We compared cytotoxic values and found that
none of the examined samples decreased signifi-
cantly the cell viability results compared to the un-
treated control Based on the ISO 10993-5:2009(E)
standard, if the relative cell viability is higher than
70% in comparison with the control group (100%),
the materials can be considered non-cytotoxic.

Dissolution test

in Figure 2 the dissolved API amount [%] is plot-
ted against the time [h] in case of the PETG sam-
ples. Samples was measured at USP type I appara-
tus with auto sampling systems at 5, 15, 30 and 45
minutes, 1, 2, 4, 6, 8, 12, 14, 16, 18, 20 and 24 hours.
In case if we compare the diameter we cannot see
a significant difference because 16 mm sample has

the lowest and 19 mm sample the fastest dissolu-
tion. If we compare the samples with different in-
fill percentage even though PETG_16_0 has the
lowest final API dissolution (around 60%) we can
see that in case of 5, 10 and 15% the dissolution is
less and less. With the increase of the infill per-
centage we decreased the dissolved API amount.
We cannot see a significant difference on the dis-
solution profile caused by the diameter or the in-
fill percentage.

4. Conclusions

To conclude, we have successfully printed samples
from PETG polymer with modified FDM technolo-
gy so we can put the API directly into the drug dos-
age form. The printed PETG contain 30 mg di-
clofenac sodium salt. All samples can be considered
to non-cytotoxic based on the ISO standard but cy-
totoxicity data alone is not necessarily predictive of
in-vivo tissues. However, the in vivo compatibility
data can be estimated. The diameter and infill per-
centage does not show a significant effect on the
dissolution profile so our has to extended to other
diameter and infill percentage and other polymers.
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