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What is bacterial nanocellulose (BNC)?

Main objective: exploit the
potential of BCN in
epithelial regeneration

 Nanocellulose of microbial origin is
secreted by Komagataeibacter xylinus.
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Image from J Bacteriol. 1994;176(18):5735–52.



 BNC consists on a 3D network of pure
cellulose nanofibres (diameter 10-15 nm).
 BNC hydrogels contain 100 times its dry
weight in water.
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Specific objectives:
 In depth studies about the interactions between
bacterial nanocellulose and human cells.
 Functionalize bacterial nanocellulose to enhance its
regenerative potential.
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 BNC is mechanically stable and can be sterilized
by autoclave.
 BNC is a biocompatible and renewable material.
 BNC films are flexible and conformable.

In vitro evaluation as a
cell carrier with UV-light
blocking capacity
Microwave
reaction
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Why do we need cell carriers?
1) Cell engraftment
on the wound bed.

Cell
transplantation
therapies act by
two mechanisms

2) Paracrine actions
Secretion of growth
factors and cytokines.

Cell
1 carriers
mm are
supports to expand
cells and to
facilitate its direct
administration to
patients.
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BNC’s unique
properties make it a
strong candidate
cell carrier for
regenerative
therapies.
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BNC and BNC-TiO2 films characterization
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Roughness = 0.14 ± 0.06 µm
Thickness=53 ± 37 µm

BNC-TiO2

 BNC can be
functionalized
with TiO2
nanoparticles by
a microwave
assisted method.

A) Confocal
microscope
images of plain BNC (top)
and
BNC-TiO2
(bottom)
stained with safranin. Scale
bar = 100 μm. Insert: TEM
image of a BNC fibre coated
with
TiO2
nanoparticles.

BNC

Thickness=20 ± 8 µm

 BNC and BNC-TiO2 films are
not pyrogenic

B) AFM images (30x30 μm) of
BNC (top) and BNC-TiO2
(bottom) substrates where
the different topography can
be appreciated.
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BNC-TiO2

 Both BNC and BNC-TiO2 films
support the attachment and
proliferation human fibroblasts.

Roughness = 0.33 ± 0.1 µm

BNC and BNC-TiO2 as supports for cell culture
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 Preliminary studies indicate that BNC is
able to uptake Epidermal Growth
Factor and to facilitate its sustained
release in vitro.

BNC-TiO2

Loading BNC with a
bioactive protein
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 BNC-TiO2 films have a higher UV-light
absorbance than plain BNC, but their
protective capacity against solar
radiation is similar. We hypostatize that
this due to:
• Scattering of light by the plain BNC
films
• The maximum absorption peak of
BNC-TiO2 does not overlap with the
most intense sun radiation region.
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BNC and BNC-TiO2 films as solar filters

 Initial cell engraftment is higher in BNCTiO2 than in BNC. This might be due to
the higher roughness of the BNC-TiO2
films.
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A) Confocal microscope images of human dermal fibroblast (1BR3.G cell line)
cultured on BNC substrates, viable cells were stained with Calcein-AM.
B) 3D reconstructions and details of fibroblast morphology. Scale bar=100 μm.
C) Study of fibroblast proliferation on BNC and BNC-TiO2 substrates along time.
Initial cell engraftment was ≈60 % for BNC-TiO2 and ≈50 % for BNC.
D) Axial ratios of the fibroblasts attached to BNC and BNC-TiO2 substrates
showing an elongated cell shape.
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A) Molecular dynamics simulation for
interactions
EGF-BNC
through
hydrogen bond.
B) Loading efficiency of BNC films
with EGF respect to the initial amount
of protein (60 µg) at different pH’s.
C) Release kinetics of EGF from BNC
in PBS (pH=7.4).
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 Fibroblasts exhibit high viability and its
characteristic elongated cell shape on
BNC and BNC-TiO2 supports .
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