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Moderator: Heather Canavan, University of New Mexico,
Morgan Hawker, Colorado State University

8:00am SM+AS+BI+PS-ThM1 Plasma Polymers: Dogma,
Characteristaion and Challenges, Sally McArthur, Swinburne University
of Technology, Australia INVITED
Plasma polymers, the dogma tells us are densly cross-linked, pinhole free
films that adhere to virtually any dry surface. But when you are working at
low power and trying to retain specific functional groups within your films,
is this still true? How does environment (pH, salt concentration) effect film
behaviour and what do respnses to change in environment tell us about the
nature of these films? This talk will explore methods for studying the
physicochemical behaviours of plasma polymer films and discuss how these
films can be manipulated address specific biomaterials challenges.

8:40am  SM+AS+BI+PS-ThM3  The Role of Plasma Surface
Modification in Antimicrobial Thin Films and Strategies, Renate
Foerch, FhG-ICT-IMM, Germany INVITED
“Delivery on demand” has become a key issue in the development of
solutions for bacterial infection and the evolution of resistance.
Antimicrobial bioactive coatings may be thin layers, scaffolds or hybrid
materials with chemically immobilized or physically embedded
antimicrobial substances that act while tethered to a surface or that are
released either passively or upon a stimulus. Examples include burst release
systems of an antimicrobial from plasma polymerised thin films that have
fed into a recent efforts aiming to develop, characterize and evaluate
nanocomposite coatings consisting of thin films, nanoparticles and
nanocarrier systems. The nanocomposite coatings are formulated to respond
to specific changes in the surrounding environment. The work to be
described is part of a European-Australian effort to investigate new
strategies to combat microbial infection; it draws expertise from plasma
assisted technologies and wet chemical post plasma attachment of
responsive nanocontainers carrying an antimicrobial to treat bacterial
infection.

9:20am SM+AS+BI+PS-ThM5 Plasma Modification of Drug-Eluting
Materials for Localized Action at Medical Device Interfaces, J. Joslin,
A. Pegalajar-Jurado, M.J. Hawker, E.R. Fisher, Melissa Reynolds,
Colorado State University INVITED
To direct protein and cellular behavior at the surface of synthetic materials,
both localized chemical signaling and control over surface properties are
required. To achieve requisite drug delivery dosages, hydrophobic polymers
are often employed that slowly elute a therapeutic agent from the bulk
material into systemic circulation. However, the surface free energy of the
hydrophobic material can lead to deposition of undesired proteins and
activation of the clotting. To overcome these challenges, advanced material
platforms are needed to achieve localized therapeutic action and
customizable surface properties. Herein, we present the development of
H,O(v) plasma-treated PLGA-nitric oxide (NO) releasing materials. NO is a
well-established anti-platelet and anti-microbial agent, and the NO release
rate can be controlled by the hydrophobic nature of the bulk material where
it was incorporated. Plasma treatment conditions were optimized to
maintaining the NO release function while rendering the surface
hydrophilicity. Despite the plasma conditions employed, the material
retained 80-90% of the S-nitrosothiol content, while the NO release profiles
were unaltered compared to the control. The change in the surface
wettability was confirmed by water contact angle measurements. Extensive
surface (XPS) and bulk (ATR FT-IR) chemical characterization
demonstrated that the changes in wettability was due to the implantation of
O-containing surface functional groups such as carbonyl and hydroxyl
groups. In addition, optical profilometry analysis confirmed no statistically
significant changes in the surface roughness compared to the control.
Furthermore, the materials show minimal hydrophobic recovery after
several days stored at -20°C. By combining both chemical signaling and
surface treatments into one material, we expect to reduce activation of
clotting cascade and enhance the biocompatibility of the materials.

11:00am SM+AS+BI+PS-ThM10 Plasma Treated Substrates Reduce
Protein Adsorption, Marvin Mecwan, J. Stein, W. Ciridon, University of
Washington, X. Dong, Eli Lilly and Company, B. Ratner, University of
Washington

Proteins irreversibly adsorb onto surface, causing losses from solution,
denaturation, as well as aggregation. Hence, there have been recent efforts
in the pharmaceutical industry to addressing the manufacture, packaging
and delivery of protein-based pharmaceuticals. We propose the use of radio-
frequency (RF) plasma deposition to create coatings on substrates relevant
to the pharmaceutical industry—glass, stainless steel and cyclic olefin
polymer (COP). The monomers of choice were acrylic acid (AA) and
tetraglyme (TG) (hydrophilic), and perfluoropropylene (C3F6) and
perfluoromethyl vinyl ether (C3F60) (hydrophobic). All monomers were
successfully plasma coated on all substrates, and did not delaminate as was
determined from survey and detailed ESCA scans. Furthermore, no peaks
associated with the substrates were seen in the scans, which indicate that the
plasma coating are at least 100A thick. Protein adsorption studies were
carried out using 0.1mg/mL solution of 1-125 tagged bovine IgG by
adsorbing the tagged protein on the plasma treated substrates for an hour.
All hydrophilic monomer plasma treated substrates had lesser protein
adsorbed on their surfaces (< 2ng/cm?) as compared to hydrophobic plasma
treated substrates (10-14 ng/cm?). This is in comparison to untreated
controls that had 200-300 ng/cm? protein adsorbed on the surface.
Furthermore, following I1ISO 10993-5 guidelines, by performing cytotoxic
studies using NIH-3T3 fibroblasts all plasma treated substrates were
determined to be non-cytotoxic. Hence, these results indicate that radio-
frequency plasma treatment could lead to a new generation of surfaces that
will be particularly effective for protein manufacture, storage and delivery.
Future studies will be aimed at determining plasma coating thickness,
protein aggregation assessment as well as studying the bonding strength of
the proteins to the plasma treated surfaces.

11:20am SM+AS+BI+PS-ThM11 Modification of Porous Materials by
Low Temperature Plasma Treatment to Achieve Low-Fouling
Membranes, Adoracion Pegalajar-Jurado, B.D. Tompkins, E.R. Fisher,
Colorado State University

Artificial porous polymeric membranes are used in many applications
including water filtration systems and devices to treat blood for a broad
variety of therapeutic purposes. In water filtration systems, membranes are
used to remove colloidal particles and organic molecules from the
watercourse and, in medical treatments, they function primarily to eliminate
toxins from the blood before it is returned to the patient’s body. Although
these are very different applications, both are affected by membrane fouling
from proteins, toxins, bacteria, and cells, which significantly decrease flow
through the porous material. Surface modification techniques that retain the
desired bulk properties are the ideal method for obtaining low-fouling
membranes, thus extending their life-time in applications where they are
exposed to fouling conditions. Here, we will present the properties of
polysulfone ultrafiltration membranes subjected to H,O plasma and their
performance when exposed to proteins and bacteria. Plasma treated
membranes showed enhanced hydrodynamic characteristics (i.e. increase in
water flux) as a result of their high hydrophilicity. Notably, hydrophilic
characteristics were retained for more than six months, ensuring top-shelf
stability of the surface treatment. In terms of protein fouling performance,
treated membranes show less bovine serum albumin adsorption than
untreated membranes and cleaning of treated fouled membranes yields 70-
90% flux recovery depending on plasma treatment time. This surface
modification provides a mechanism for extending the life-time of the
membranes.

11:40am SM+AS+BI+PS-ThM12 Immobilized Laminin Concentration
Gradients on Electrospun Fiber Scaffolds for Controlled Neurite
Outgrowth, Nicole Zander, US Army Research Laboratory, T. Beebe Jr.,
University of Delaware

Neuronal process growth is guided by extrinsic environmental cues such as
extracellular matrix proteins (ECM). Recent reports have described that the
growth cone extension is superior across gradients of the ECM protein
laminin compared to growth across uniformly distributed laminin. In this
work, we have prepared gradients of laminin on aligned electrospun
nanofibers for use as substrates for neuronal growth. The substrates
therefore presented both topographical and chemical guidance cues. Step
gradients were prepared by the controlled robotic immersion of plasma-
treated polycaprolactone fibers reacted with N-hydroxysuccinimide into the
protein solution. The gradients were analyzed using x-ray photoelectron
spectroscopy and confocal laser scanning microscopy. Gradients with a
dynamic range of protein concentrations were successfully generated and
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neurite outgrowth was evaluated using neuron-like PC12 cells. After 10
days of culture, PC12 neurite lengths varied from 32.7 + 14.2 um to 76.3 +
9.1 um across the protein concentration gradient. Neurite lengths at the
highest concentration end of the gradient were significantly longer than
neurite lengths observed for cells cultured on samples with uniform protein
coverage. Gradients were prepared both in the fiber direction and transverse
to the fiber direction. Neurites preferentially aligned with the fiber direction
in both cases indicating that fiber alignment has a more dominant role in
controlling neurite orientation, compared to the chemical gradient.
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