European Cells and Materials VVol. 10 Suppl. 3, 2005 (page 66)

ISSN 1473-2262

Scaffolds for intervertebral disc tissue engineering created by
flock technology

A. Reiband®, B. Mrozik?, G. Hoffmann?, P. Offermann? G. Schmack® W. Pompe®,
M. Gelinsky*

! Max Bergmann Center of Biomaterials (MBC), Technical University Dresden, Germany,
2 Institute of Textile Technology (ITB), Technical University Dresden, Germany,
% Institute of Polymer Research (IPF), Dresden, Germany

INTRODUCTION: Flock technology is a
method which has been used in textile technol-
ogy for a long time but was not applied in the
field of biomaterials until now. Flocking offers
the possibility to create scaffolds with a high
compressive strength despite of high porosity.
In this project we are creating a new type of
scaffold for intervertebral disc tissue engineer-
ing using this technology®. Therefore the con-
ventionally used materials have to be replaced
by biocompatible and biodegradable ones
which have to be electrically conductive to en-
able flocking.

METHODS: Principle of flock technology:
Flock technology is an old textile technology
which is used to produce velvet like surfaces.
Flocking means to apply short fibres (0.3-5
mm) to a substrate which is covered with adhe-
sive. The fibres are aligned in an electrostatical
field and accelerated versus the adhesive cov-
ered substrate. Reaching the adhesive the fibres
become stuck perpendicular to the substrate and
give an uniform flock coating.
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Fig. 1: Principle of the flock process

Materials: For flocking a Maag RF 400/500
Flocking Machine (Maag Flockmaschinen
GmbH, Gomaringen, Germany) was used.
Membranes made of crosslinked and mineral-
ised collagen | were used” as substrate. Gelatin
from porcine skin (BioChemika, Fluka, Chemie
GmbH, Buchs, Switzerland) was used in a 10%
solution as adhesive and as a model for Poly(3-
hydroxybutyrate) (PHB)-fibres we used Poly-
amide (PA) -fibres with a diameter of ca. 30
um. After flocking the scaffolds were chemi-

cally crosslinked with 1% EDC and freeze-
dried.

RESULTS: The generation of new biodegrad-
able scaffolds using flock technology was pos-
sible. The mineralised collagen | tapes are suit-
able as substrate and gelatin is a possible adhe-
sive for the flocking process. After chemical
crosslinking of the gelatin the scaffolds were
stable under cell culture conditions.

Fig. 2:Pictures of the scaffold (left: cross sec-
tion; right: top view)

DISCUSSION & CONCLUSIONS: It could
be shown that flock technology is a suitable
method to create scaffolds for intervertebral
disc tissue engineering. In further experiments
the scaffolds will be characterized mechanically
and seeded with chondrocytes and hMSCs for
cell culture for several periods of time.

With this technology a variety of different scaf-
folds for tissue engineering can be produced
using other substrates (like chitosan or PHB
foils) adhesives (like chitosan, starch or hyalu-
ronic acid) and fibres (like PLA or PGA), re-
spectively. An optimisation of the scaffolds for
application in different types of tissues should
be possible.
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