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INTRODUCTION: Plasma deposited organic 
coatings (PPC) containing nitrogen, oxygen and 
sulphur are attractive in numerous technological 
contexts, particularly for biomedical applications.  
Over the last years, our group has performed 
research aimed specifically at improving the 
performance of these films in their role as 
biointerfaces.1-2  

METHODS: PPCs were deposited using a custom 
build Plasma Enhanced Chemical Vapour 
Deposition (PECVD) system enclosed in a 
nitrogen filled glovebox. The PECVD consists of a 
cylindrical steel vacuum chamber connected to a 
computer controlled gas feed system and a 
pressure controlled vacuum system. The low-
pressure capacitively coupled r. f. (13.56 MHz) 
glow discharge was generated at a 10 cm diameter 
powered electrode in the center of the chamber.  

PPC are deposited using a gas mixture of a 
functional group source gas, such as ammonia, 
carbon dioxide or hydrogen sulphide and a 
hydrocarbon (HC) gas, such as 1,3-butadiene, 
ethylene or acetylene. Vertical chemical gradients 
are generated by varying the gas flow rates, 
pressure or power during deposition.  The films are 
deposited on a wide range of substrates including 
glass, silicon, various polymers and 
fluoropolymers as well as hydrogels. 

The PPC undergo surface  chemical 
characterization using XPS, FT-IR and contact 
angle goniometry.  Water stability of coatings is 
evaluated by measuring thickness loss after 24h. 
The interaction kinetics between PPC surfaces and 
proteins are characterized using surface plasmon 
resonance spectroscopy.  The adhesion of various 
cells is tested by placing the surfaces in contact 
with a cell suspension for a fixed amount of time.  
Cell adhesion is assessed using optical 
microscopy. The effect of various sterilization 
methods including, dry heat, autoclave, UV, 
gamma-rays and ethylene oxide is monitored using 
the above described methods. 

RESULTS: The first set of results presents the 
relationship between deposition parameters and 
surface chemistry where the coatings are optimised 
for surface density of functional groups.  We also 

developed a new set of sulphur containing 
coatings.  The optimisation was done while 
ensuring stability to aqueous media, a parameter 
critical to successful application.  Optimal 
conditions are found and presented.  Stability to 
sterilization may be critical to several applications 
and we therefore evaluated the post-sterilization 
characteristics and performance of coatings made 
in different conditions.  It was found that most 
sterilization techniques altered the coatings but 
that oxygen based coatings were resistant to 
autoclave sterilization and all coatings resisted 
relatively well to dry heating.  A comparison of 
protein attachment and cell culture demonstrated 
that the attachment of albumin to PPC could be 
used as an indicator for attachment of monocytes 
to surfaces.  The deposition of PPC on hydrogels 
can be done relatively easily with the right plasma 
conditions.  Coatings on hydrogels present good 
diffusion barrier properties and facilitates the 
attachment of various molecules. 

DISCUSSION & CONCLUSIONS: We have 
performed an extensive body of work to improve 
the performance of PPC used as biointerfaces.  A 
wide range of surface chemistries, stable to 
aqueous environments, are available in form of 
strong and stable coatings.  While plasmas deposit 
sterile coatings, we found conditions were post 
deposition sterilization was possible. An improved 
understanding of protein-cell-surface interactions 
were  generated by this research.  Finally, the 
coating of novel surfaces, such as hydrogels was 
investigated.  
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