
follow. In this study, gas foaming method in a double emulsion-
solvent were used to fabricate the well interconnected porous PLGA
microsheres. Several factors were adjusted to acquire proper cell
delivery construct. In order to promote cell adhesion, we use deso-
lvation to coat silk protein onto the surfaces of the as-prepared mi-
crospheres. Gingival stem cells were seeded on the silk modified
PLGA microspheres to evaluate cell viability and osteogenic po-
tentials. Visualization and biochemical analyses of the microcarrier-
cell constructs were performed to demonstrate cell proliferation and
phenotypic expression. EdU analysis displayed better proliferation of
the stem cells on the silk modified microspheres. The calcium nod-
ules were observed on the microspheres after 28 days’ osteogenic
induction. Deposition of the calcium on the spheres was proved by
alizarin staining. EDS analysis demonstrated that calcium and
phosphate was deposited on the microspheres, and the XRD results
proved that the calcium nodules were formed by hydroxyapatite
crystals. In conclusion, injectable silk modified PLGA microspheres
are promising cell delivery constructs and for other applications,
especially for bone regeneration.
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Polyelectrolyte Anionic Complexes Of Chitosan-alginate-aloe
Vera: Characterization And Determination Of Antimicrobial
Activity And Lymphocyte Culture Viability

K. Shirai1, R. Gallardo1, C. Pérez-Alonso2, H. Vázquez-Torres3,
A. Roman1, M. Aguilar-Santamarı́a1, E. Vázquez1;

1Biotechnology, Universidad Autónoma Metropolitana, Mexico
City, MEXICO, 2Chemical engineering-Campus Cerrillo,
Universidad Autónoma del Estado de México, Toluca, MEXICO,
3Physical, Universidad Autónoma Metropolitana, Mexico City,
MEXICO.

Polyelectrolyte complexes (PECs) of Aloe vera (Aloe barbadensis
Miller) (AV) and alginate (ALG) were formulated at pH 6 with and
without Ca ions using commercial chitosan (QCH) prepared by
conventional thermochemical methods and chitosan obtained from
biologically extracted chitin (BCH). The blends presented poly-
anionic behavior with the zeta potential (z) determination allowing a
stable system, this is important for biological applications due to
interactions with cell membranes are minimized and avoiding per-
meation disturbance. Cell viability was evaluated using lymphocytes
culture through MTT and RN assays, which were up 80% in both
tests. Fluorescence microscopy analysis evidenced the formation of
microgels in the systems due to the fluorescence produced by the
interaction of CH from PECs with calcofluor white reagent. Scanning
electron microscopy analysis showed disordered morphology with
rough and lamellar structures. The PECs-BCH with Ca+2 ions showed
a relatively smooth porous structure, whereas PECs-QCH with Ca+2

had a macro rough porous network with pore sizes between 10 and
20mm. Moreover, the structure of the PEC was strongly influenced by
the amount of Ca+2 ions, thus leading to a more compact, homoge-
neous and less dense structure. This difference between PECs at pH 6
with and without Ca2+ ions might be due to degree of acetylation (DA)
of CH, since PECs-QCH-6-Ca presented higher DA than PECs-BCH-
6-Ca. PECs showed antimicrobial activity on Staphylococcus epi-
dermidis as it was determined in the live/dead fluorescent assay.
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Human Derived Cells And Biomaterials For Tissue Engineering
And Regeneration

H. Redl1,2,3, W. Holnthoner1,2,3, V. Hruschka1,2,3,
A. Lindenmair1,2,3, R. Mittermayr1,2,3, E. Priglinger1,2,3,
P. Slezak1,2,3, S. Wolbank1,2,3;

1Ludwig Boltzmann Institute for experimental and clinical
Traumatology, Vienna, AUSTRIA, 2AUVA Research Center,
Vienna, AUSTRIA, 3Austrian Cluster for Tissue Regeneration,
Vienna, AUSTRIA.

Human plasma derived fibrin matrix is one of the most versatile
biomaterials for tissue engineering and regenerative medicine.
Working for over 30 years in this field we have gained notable ex-
perience and we can demonstrate the advantages and limitations,
application techniques and the special use for growth factor and cell
delivery as well as a gene activated matrix. Another aim of our group
is to use, medical garbage’’ for regenerative purposes. Therefore, we
use cells from liposuction, from umbilical cord and placenta derived
(PD) - substances (e.g. collagen) and PD structures (e.g. amnion) as
well as PD cells (e.g. amnion MSC). ‘‘Living’’ amnion is used either
directly (cryopreserved) by using a clinically approved process, e.g.
for wound healing and antifibrosis, or in a new process where the
stem cells residing on and in amnion (‘‘sessile’’ cells) are differen-
tiated in toto (osteo, chondrogenic direction). Isolated stem cells are
cultured with platelet derived factors (from outdated platelets) to
avoid animal products and used directly or pre-differentiated, in
autologous or allogeneic fashion. Allogeneic is possible, because the
mesenchymal stem cells have minor antigenicity and, in addition,
immunosuppressive properties. This talk aims to provide an over-
view of the use of the above mentioned procedures within the Aus-
trian Cluster for Tissue Regeneration.
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Advanced Natural-based Biomaterials To Tackle The Current
Challenges In Peripheral Nerve Regeneration

J. M. Oliveira, Sr.1, C. R. Carvalho1, J. B. Costa2, R. L. Reis, Sr.2;

1UMinho, Braga, PORTUGAL, 23Bs, UMinho, Braga,
PORTUGAL.

More than 200,000 peripheral nerve repair procedures are per-
formed annually in the USA. But, the adequate functional recovery of
the peripheral nerve is still a significant clinical challenge. The direct
suture repair without the use of grafted materials may be used in cases
where a short (<5 mm) nerve gap has to be overcome. However, larger
defects repaired by neurorrhaphy, exhibit excessive tension over the
suture line and offer poor surgical results. The nerve autograft is
recognized as the ‘‘gold standard’’ technique but it is limited by tissue
availability, donor-site morbidity, secondary deformities, as well as
potential differences in tissue structure and size. In our group, we have
been developing a series of natural-based biomaterials to be used as
nerve conduits that became an alternative to synthetic polymers such
as PCL, PLGA and polyurethane. Among the natural materials,
chitosan, Gellan gum, keratin and silk fibroin have been used. The
relevant in vitro and in vivo studies that have been performed will be
presented. Their final properties (e.g., compressive modulus, storage
modulus, stiffness, swelling behavior, durability, degradation profile,
porosity, permeability, suture ability) can be tuned for specific uses,
by means of using different concentrations and processing techniques,
i.e. fibres, membranes and tubes can be produced. Furthermore, the
inner diameter, thickness of the wall and length of the nerve guidance
conduit can be tuned according to the final needs (e.g. permeability
and biodegradability), thus opening up new possibilities to address the
current challenges in PNR, especially in the treatment of long gaps.
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The Effects of Nicotine Oils, Collagen and Fibronectin
on the Initial Adhesion, Cell Proliferation and Morphology
Of Human Mesenchymal Stem Cells

B. M. Hull, A. Sassen, M. Walcott, R. Anand;

Extended University, California State University Channel Islands,
Camarillo, CA.

Introduction: Integrins are the main receptors on cell membranes
that bind to the extracellular matrix (ECM) stimulating cell growth
and proliferation. Fibronectin is a glycoprotein which is part of the
extracellular matrix that bind to integrins. Fibronectin promotes
cellular adhesion, fusion, and migration in vitro for several models.
Collagen is the main structural protein in extracellular space in
various connective tissues in most tissues. A fairly new product on
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