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Abstract Polytetrafluoroethylene (PTFE) was modified

by Ar plasma with different exposure times. The plasma-

activated surface was immersed in biphenyldithiol and

subsequently in colloidal solution of Au nanoparticles. The

changes in the surface wettability contact angle were

examined by goniometry. Atomic force microscopy was

used to determine the surface roughness and morphology.

Changes in the chemical structure of the modified PTFE

were studied using X-ray photoelectron spectroscopy

(XPS) and electrokinetic analysis. The interaction of

plasma-treated and grafted samples with vascular smooth

muscle cell derived from the rat aorta was also studied.

Specifically, the number and morphology of the adhered

and proliferated cells on the PTFE were studied under

in vitro conditions. The plasma treatment and the sub-

sequent biphenyldithiol and Au nanoparticles grafting led

to changes in the polymer surface chemistry, morphology,

roughness and wettability. The polymer grafting with

biphenyl-4,40-dithiol (BFD) and subsequently with Au

nanoparticles led to a decrease in the surface polarity. XPS

measurements proved the presence of S and Au on the

PTFE surface. Grafting with BFD and Au nanoparticles led

to the decrease in surface roughness. In comparison with

the pristine polymer, the plasma treatment and Au nano-

particles grafting increased the adhesion and proliferation

of vascular smooth muscle cell.
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Introduction

Synthetic polymers are excellent materials for a wide range

of technical, industrial, commercial, and also biomedical

applications, which is due to their advantageous physical

and chemical properties, such as low density, elasticity, and

also mechanical, electrical, and chemical stability. These

materials have been utilized in many fields, e.g., as bio-

materials, protective coatings, for creation of composites

with other material types, microelectric devices, and for

thin-film technologies.

Nevertheless, the surface properties of polymers are not

often suitable for the mentioned applications, particularly

for the field of biomaterials and tissue engineering. In their

pristine state, some of polymers are hydrophobic and bio-

inert [1]. Therefore, it is necessary to modify the surface of

polymers in order to increase their wettability, bioactivity,

attractiveness for cells, as well as the adhesiveness of

polymer films to the underlying substrate, e.g., metals.

Appropriate physical modifications include activation of

the polymer surface by irradiation and enhancement by

subsequent functionalization with various chemical groups,

biomolecules or nanoparticles [2, 3].

For the irradiation modification of polymers, their

exposure to ion beam, laser or plasma is most frequently
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