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Plasma Polymerized Ethylenediamine Thin Films for Biomedical Applications
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Plasma polymerized ethylenediamine (PPEDA) thin films with a thickness of 50-70 nm

were deposited on biomedical substrates relevant to endoprosthesis by means of low

pressure capacitively coupled 13.56 MHz plasma. Argon and the precursor

ethylenediamine (EDA) in the ratio 5:1 served as plasma processing gas. The plasma

polymerization was studied in dependence on the processing parameters rf power (cw,

pulsed), total pressure and gas flow rate. The plasma chemical conversion of EDA was

controlled in situ by analyzing the optical emission of CN at 384 nm. Ex situ

spectroscopic ellipsometry and FTIR spectroscopy were applied for PPEDA thin film

characterization concerning film thickness, refractive index dispersion and chemical

composition. For ellipsometric measurements the silicon wafer served as substrate

material, whereas the IR analysis was performed by means of

infrared-reflection-absorption spectroscopy (IRRAS) using substrates covered with

highly reflective thin aluminium layer. The IR absorption spectra of PPEDA thin films

show characteristic absorption from N-H vibrations of the functional NH

2

 groups. For

cell adhesion tests the PPEDA thin films were deposited on plane samples consisting

of titanium alloy (TiAlV) with roughness R

a

 of 20 µm. Human osteoblastic cells MG-63

(ATCC) were plated onto the sample and cultivated in DMEM supplemented with 10%

FCS at 37°C and 5% CO

2

. Cell shape was analyzed by scanning electron microscopy.

Cell vitality was measured using the MTS test. The initial cell adhesion (10min) was

characterized by flow cytometry (FACSCalibur). All plasma modified samples were

biocompatible and cells demonstrated a well spread phenotype after 24h.

PPEDA-samples deposited in continuous plasma without gas flow did not significantly

change cell adhesion. Samples prepared in pulsed plasma mode significantly

enhanced initial cell adhesion up to 40% (without gas flow) and 45% (with gas flow),

respectively. This fast surface contact of cells due to positively charged amino groups

could indicate a strong cell-material-interaction. The investigations were realized within

the BMBF collaborative research project “Campus PlasmaMed”, grant no 13N9774.
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