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Materials with tailored chemical and morphological properties provide an indispensable 
platform to induce a certain response when exposed to biological systems. Hence, bioactive 
surfaces are of growing interest for a vast number of applications such as biochips, 
biosensors, drug delivery systems, and tissue engineering. Plasma enhanced surface 
modification is the key application of plasma technology since decades. Due to the fact, that 
these processes are environment-friendly, highly reproducible, and most importantly, 
enable changes in surface properties of nearly every material. Furthermore, the high 
flexibility of plasma sources in terms of geometry and electrode configuration, process 
gases and operation parameters, qualify these plasma sources especially for surface 
engineering. 
This talk will be devoted to our recent approaches of thin films. In particular, (i) functional 
coatings for the immobilization of biomolecules, (ii) stimuli-responsive hydrogel-like 
coatings, and (iii) drug eluting films. 
At first, we highlight the advantages of using atmospheric pressure plasma-based 
polymerization processes for the generation of reactive coatings onto various substrates 
for the immobilization of biomolecules. The obtained plasma polymers provide excellent 
adhesion to any substrate and are water-stable. The utility of these films as matrix layer for 
antibody immobilization is demonstrated by the development of a surface plasmon 
resonance (SPR) immunosensor. Plasma polymers deposited onto the sensors surface 
performed high level of reactivity towards antibody molecules and the developed biosensors 
showed stable baseline and selective response towards the target analyte. 
The second part comprises results on the generation of hydrogel-like coatings, which were 
deposited by mixing different acrylate-based monomers. The hydrogels exhibit 
characteristic wrinkles whereas its size can be tailored for instance by changing the mixture 
ratio of the monomers used. Furthermore, we studied the pH responsiveness and swelling 
behavior of the hydrogels by QCM analysis. Since these hydrogels are biocompatible, we 
studied its capability as drug-release coating for biomedical applications. Methylene blue 
(MB) was chosen to test the drug incorporation and the release thereof over a distinct period 
by UV/Vis spectroscopy. 

 


