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One of the most powerful methods to modify the polymeric
proprieties is plasma treatment, because the changes are made only at the
surface, without altering their bulk characteristics. The plasma treatments
are used to modify surface hydrophobicity/hydrophilicity so that cells
adhere to the surface of the polymer [1]. In this work, the influence of the
air plasma treatment on the hydrophilicity and surface roughness of a
polyurethane film with siloxane sequences was studied.

Experimental

The polyurethane film is based on polycaprolactone (PCL),
polybutylenadipate diol (PBA),4,4 -diphenylmethane diisocyanate
(MDI), 1,4-butane diol (BD) and polydimethylsiloxane diol (PDMS)
(Fig.2 (a)). Briefly, the plasma treatments were performed in air with an
EMITECH RF plasma device at 5 min and 5 W without affecting the
polymer bulk (Fig2.b). Films roughnesses were determined using a
Tencor Alpha-Step D-500 stylus profiler (KLA Tencor Corporation,
Milpitas, CA, USA (Fig.1l). Images were recorded using a confocal
Raman microscope spectrometer (Renishaw plc, Gloucestershire, UK)
INVia, equipped with a Leica DM 2700 microscope with 5x, 20x and 100x
lenses (Fig.1).

Results

Several studies have indicated that the surface wettability and
roughness proprieties of the polymers are key factors in cell adhesion
[2,3].Generally, a moderate wettability is more able to bind cells iIn
comparison with very hydrophilic or hydrophobic surfaces [4].

The reported contact angle measurements of our samples showed
a contact angle of 81.71 for neat PU and 74.71 for PU treated (Table 1).
Hence, the PU treated with plasma showed an improvement in the
hydrophilic character than the neat polyurethane. The decrease of the
contact angle value is in accordance with the dight increase of the cell
viability, as was observed in biological test (Fig.4).

Regarding the roughness parameter s measured with profiler it was
revealed that the treatment time causes an increase of the surface roughness
parameters (Table 1, Fig.3), values found by other authors in the literature
for the polyurethane membranes5]. Raman images were taken from
different parts of the surfaces in order to see the differences of the samples
roughness. After the plasma treatment the surface morphology has a
rougher appearance than before (Fig.1).

Conclusions

The surface wettability and roughness play an important role in cell
adhesion and proliferation. Hence, the polyurethane sample after the air
plasma treatment showed an increased in hydrophilic character than the
neat polyurethane. The roughness morphology of the treated polyurethane
sample I1s changed and the values parameters of the average square
roughness (R, ) are increased. The cytotoxicity assay test has better results
after the plasma treatment in order to use this material in the medical field.
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Fig 1. Raman image at 20x um obtained by Raman spectroscopy
measurements (a) Polyurethaneneat (b) Polyurethanetreated in

air plasma5min 5W

(@) (b)

Fig.2 (a) PU neat film
(b) PU film treated in air
plasma5min 5W

(b)

Tabdl 1. Surfaceroughness and wettability results

Samples Roughness |Contact
Angle
Parameters
Ra Oy
(nm)
PU neat 388.72%=0.10 | 81.17*=0.12
PU treated | 436.38t+0.15 | 70.71+0.17

Test Time: 10:56:57 Test Date: 09-03-2019 Number of data Points: 2,446

9,000

7,200
5,400

3,600

“t e M
VVVW JAULATK J

-3,600

e

-5,400

-7,200

-9,000
0.000 0.099 0.198 0.297 0.396 0.495 0.594 0.693 0.792 0.891 0.990

MMMMMMMMMM

Test Time: 10:44:57 Test Date: 09-03-2019 Number of data Points: 2,446
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Fig 3. Profiler of the roughness measurements of samplesR,
(a) PU neat (b) PU treated with air plasmaat 5min 5W

B
=)
1

Cells viability (%)

o

The authors acknowledge the financial support of thisresearch through the Project “ Partner shipsfor

knowledge transfer in thefield of polymer materials used in biomedical engineering” ID P_40 443,

Contract no. 86/8.09.2016, SM 1S 105689, co-financed by the European Regional Development Fund by
the Competitiveness Operational Programme 2014—-2020, Axis 1 Research, Technological Development

and Innovation in support of economic competitiveness and business development, Action 1.2.3

Knowledge Transfer Partnerships.

Fig4. MTT assay of PU neat and PU treated




