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Fluorocarbon plasma polymer coating with anti-adhesive properties for
temporary implants
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Fluorocarbon plasma polymerisation was studied for anti-adhesive coatings of

temporary implants. The fluorocarbon films for cell adhesion test were deposited on

planar samples (polished TiAlV, diameter 11 mm, thickness 2 mm) at the powered

electrode of an asymmetric, capacitively coupled radio frequency (CCRF) discharge

at 13.56 MHz. A mixture of perfluoropropane (C

3

F

8

) and hydrogen (H

2

) was applied as

processing gas. The thin film composition and gas phase products were analysed by

FTIR spectroscopy, the film thickness of between 50 and 200 nm was measured by

ellipsometry. Here, Al coated glass and Si wafer served as substrate material,

respectively. The thin film IR spectrum shows a broad absorption between 1400 and

1000 cm

-1

, typically for cross-linked fluorocarbon plasma polymer film. The

mechanical stability of the thin films was tested using an autoclave (20 min, 121°C).

No reduction in the film thickness was observed after this treatment. The plasma

chemical reactions in the gas phase were analysed by in situ FTIR spectroscopy. In

the closed reactor (without gas flow) a strong degradation of the precursor C

3

F

8

 and

the formation of CF

4

 and C

2

F

6

 could be quantified. Furthermore, HF as plasma

chemical stable molecule was found. Anti-adhesive properties were tested by use of

human osteoblast cells MG-63 (ATCC) which were plated onto the coated sample and

cultivated in DMEM supplemented with 10 % FCS at 37°C and 5% CO

2

. The initial cell

adhesion (10min) was characterized by flow cytometry (FACSCalibur), whereas the

cell shape was analyzed by scanning electron microscopy. After an optimization of the

processing parameters RF power (25-150W), total pressure (20-60Pa) and C

3

F

8

/H

2

ratio, the lowest cell adhesion and cell size was achieved for low RF power, low total

pressure and a 2:1 mixture of C

3

F

8

 and H

2

.

Keywords
RF plasma

fluorocarbons

plasma chemistry

plasma polymer film

anti-adhesive coating


