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Plasma treatment of polylactide containing scaffolds for tissue engineering
applications
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Polymer scaffolds are widely used in all fields of medicine and surgery for a range of

tissue engineering applications from long-term implants to short term dressings. The

main goal of this research was to use different physical and chemical processing

techniques to fabricate and modify highly porous implantable biodegradable scaffolds

containing polylactides. More specifically, this involves fabrication of polylactide

scaffolds in supercritical carbon dioxide, followed by their modification in plasmas. In

this study, the scaffolds were either treated in a dielectric barrier discharge at

atmospheric pressure or in low-pressure plasma as demonstrated before [1].

Afterwards, heparin was immobilized on the surface. The distribution of heparin along

the polymer volume was demonstrated by spatial resolution Raman spectroscopy.

Heparin release kinetics from the scaffolds in distilled water was studied using

spectrophotometry measurements. Virtually linear increase of heparin concentration

in solution was shown from the second till 15th day of experiments. In a first step, a

comparative study of cytotoxicity and matrix properties of pure polymer and

heparin-containing scaffolds using NIH 3Т3 mice fibroblast cultures in vitro

demonstrated positive effect of heparin distribution along the polylactide scaffolds

both on cell adhesion and proliferation. In addition to these tests, the proliferation of

mesenchymal stem cells (MSCs) and adipose derived stem cells (ADSCs) on the

surface and in the volume of the scaffolds was examined. In this part of our study,

untreated polymers as well as scaffolds treated in dielectric barrier discharges and

low-pressure plasmas were compared.

[1] C. Kleinhans, J. Barz, T. Schiestel, et al., Ammonia plasma treated

polylactide-hydroxyapatite scaffolds for the use in bone tissue engineering, 4th

International Symposium Interface Biology of Implants, Rostock 2012.
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