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This study reports a new fabrication process
for polylactide (PLA) 3D printed structures and
the influence of PLA structure on the
sensitivity of strain gauge sensors. The
sensors were fabricated by hot pressing and
filament winding on PLA structures. The strain
in the range of -30%-2% to +30%-2% was
measured and its behavior was analyzed. We
found that the output of the sensors increased
with the slope of the PLA filament winding and
with the increase of the winding height. The
strain at the measuring point was increased by
large plate bending, though the sensitivity of
the sensors was also increased in the bending
direction. In a complex environment, a high
sensitivity of the sensor is required. In this
study, the PLA 3D printing for sensors are a
great way to achieve and control the
sensitivity. The main advantage of this
fabrication process is that it makes the size
and sensitivity of sensors simple, flexible, cost-
effective and useful to manufacture. In this
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work, a thermoplastic polyurethane (PU) was
synthesized from poly(-caprolactone) diol
(Mn=2000 Da), 1,4-budandiisocyanate and L-
lysine ethyl ester dihydrochloride [2]. Bi-
layered scaffolds with 0/90 lay-down pattern
were prepared by additive-manufacturing
technique [2]. Functionalisation was
performed in two steps: 1) acrylic acid
grafting/polymerization by Argon Plasma
treatment; 2) carbodiimide-mediated grafting
of LN-1 and gelatin (G). PU scaffolds showed a
mean fibre diameter of 1525m and mean
spacing of 5055m. FITR-ATR analysis of
protein-coated scaffolds showed higher
intensity of the absorption bands at 3370cm-1
(-OH and -NH stretching) and 1650cm-1
(amide I). Contact angle decreased from 90 for
PU to 6065 for G- and LN1-PU. XPS analysis
showed successful acrylic acid
grafting/polymerisation and protein grafting.
Scaffolds were degraded in vitro by lipase
(0.3mg/ml) in 3 weeks. CPCs proliferation on
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LN1-PU scaffolds was higher than on PU and G-
PU scaffolds, increasing from 8,18% on day 7
to 11,8% on day 14. LN1-functionalisation
stimulated CPC differentiation into
cardiomyocytes and endothelial cells. Dynamic
culture also affected CPC behaviour.
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