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INTRODUCTION: Polyelectrolyte multilayers
(PEM) have emerged as a new and versatile way to
coat any type of substrate'. In the biomaterial field,
their potential applications are wide since they can
be used to create biomimetic films and can also be
functionnalized by insertion of peptides or proteins

Preparation of films made of natural
polysaccharide has emerged. The aim of our study
was to buildup films of polysaccharides and to
investigate their properties with respect to cell and
bacterial adhesion.

METHODS: Chitosan (CHI, 120 kDa), poly(L-
lysine) (PLL, 30 kDa), and Hyaluronan (HA, 400
kDa) were dissolved in a 0.15 M NaCl solution at
pH = 5 or 6.5. Quartz Microbalance (QCM) and
Optical Waveguide Lightmode Spectroscopy
(OWLS) were used to analyze in sifu the film
growth. Film topography was examined by Atomic
Force Microscopy (AFM) and Confocal Laser
Scanning Microscopy (CLSM) allowed to visualize
the z-structure of the film and to determine its
thickness®. Primary chondrocytes adhesion was
investigated and bacterial adhesion tests are carried
out with E.Coli —GFP.

RESULTS: OWLS and QCM exhibits an
exponential raise for both CHI/HA and PLL/HA
films. OWLS signal begins to cycle after around 9
bilayers have been deposited suggesting the
diffusion of the polycation, either CHI or PLL
within the film®>. CLSM images confirm that CHI
and PLL diffuse within the film while HA remains
as a layer (Figure 1). AFM shows that the surface is
first covered by small islets that progressively
coalesce toward a uniform film (after 9 bilayers).
Primary cell adhesion decreases when the number of
bilayers in the films is increased, for both CHI/HA
and PLL/HA films whatever the outermost layer of
the film is (positive or negative) (Figure 2). But,
noticeably, (CHI/HA),, are films lead to a =80%
decrease in bacterial adhesion as compared to bare
glass.
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Fig. 1: CLSM images of a (PLL/HA),-PLL-FITC
(with HA,4~-TR) and of a (CHI/HA);s film containing
two labeled layers, CHI;5-FITC and HA34-TR.
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Fig. 2: Primary rat chondrocytes adhesion as
measured by “thimidine after 4 days of contact with
(CHI/HA); films containing an increasing number of
layers (1,5,10) either terminated by ~CHI or ~HA.

DISCUSSION & CONCLUSIONS: Multilayered
films made of polysaccharides grow exponentially
with the number of deposited layers and can become
more than micrometer thick. As these films are
highly hydrated, they are cell-resistant but also
bacterial resistant. In recent experiments, these films
have been crosslinked thereby changing the cell
adhesive properties.
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