
pensor techniques. The mechanical properties of these scaffolds can

be varied by means of the ceramic content. The Young’s modulus is

between 900 and 1600MPa, the flexural strength between 5 and

10MPa. These values are comparable with those of trabecular bone.

Steam sterilization of both materials is possible.

The degradation time of the polyurethanes can be adjusted from

several months up to two years by variation of the polyol com-

position, the diisocyanate and fillers. A key factor is the hydro-

philicity of the building blocks. The pH during the degradation is

within a narrow range, even if the medium is not changed. No toxic

degradation products are observed.

The compatibility with differents cells (cartilage, bone, fat,

nucleus pulposus) and tissues has been proven. The constructs are

well integrated into the surrounding tissues at different implanta-

tions sites and induced the ingrowth of bloodvessels.

(OP 312) Visualization of Structural Evolution in Tissue En-

gineering Tendon

Y. Yang1, M. Ahearne1, P.O.Bagnaninchi1, A.J. El Haj1

1Institute for Science and Technology in Medicine, Keele Uni-

versity Medical School

Introduction: Birefringence, the main polarization property in

some biological tissues, is caused by a difference in index of re-

fraction, and is often exhibited by fibrous structures. We use the

level of birefringence as a mark to assess the structural evolution

of tissue engineering tendon during a prolonged culture period in

response to external cues by polarization optical coherence to-

mography.

Materials and Methods: Primary rat tenocytes were extracted

from young rats. A Flexcell Tissue Train Culture system was

used to mechanically stimulate tissue engineered tendon with

the aim of improving the production and alignment of collagen

within the tendon. The tenocytes (passage 2) were suspended

throughout the collagen solution prior to gelation. Four different

cell seeding density from 1�106 cells/ml to 105 cells/ml were

examined. The tendon constructs were loaded cyclically for one

hour per day for 11 days or 14 days at 1% or 1.5% strain level and

1Hz.

Results and Discussion: A progressive change in the ordered

matrix structure of the tendon constructs has been visualized by

PSOCT. Birefringence was detected when the tendon constructs

were subjected to the stretching where the loading was in the di-

rection of the collagen alignment. The level of birefringence in-

creased over time and with higher cell seeding density. It was also

noticeable that the constructs became thinner over time and that

there was a relationship between seeding density and structure of

the engineered tendons. PSOCT demonstrates a powerful on-line

tool for monitoring tissue growth and structural development in

tissue engineering.

(OP 313) ‘‘Smart’’ and Stimulus Responsive Chitosan-Based

Scaffolds/Cells for Bone Tissue Engineering: Influence of Ly-

sozyme Upon Scaffold Degradation and Osteogenic Differ-

entiation of Cultured Marrow Stromal Cells Induced by Cap

Coatings

A. M. Martins1,2,3, Q. P. Pham3, P. B. Malafaya1,2, R. M. Ra-

phael3, F. K. Kasper3, R. L. Reis1,2, A. G. Mikos3

13B’s Research Group—Biomaterials, Biodegradables and Bio-

mimetics, Department of Polymer Engineering, University of

Minho, Campus de Gualtar, 4710-057 Braga, Portugal
2IBB–Institute for Biotechnology and Bioengineering, PT Gov-

ernment Associated Laboratory, Braga, Portugal
3Department of Bioengineering, Rice University, 6100 Main

Street, Houston, Texas 77005-1892

The present study reports the use of non-porous, ‘‘smart’’ and

stimulus responsive chitosan-based scaffolds with the capability of

gradual in situ pore formation for bone tissue engineering appli-

cations. Biomimetic calcium phosphate (CaP) coatings were used

as a strategy to incorporate lysozyme at the surface of chitosan-

based materials the main objective of controlling their degradation

profile as a function of immersion time. In order to confirm the

concept, degradation tests with concentration similar to those in-

corporated into CaP chitosan-based scaffolds were used to study the

degradation of the scaffolds and the formation of pores as function

of immersion time. Degradation studies with lysozyme (1.5 g/L)

showed the formation of pores, indicating an increase of porosity

(~5% - 55% up to 21 days) resulting in porous 3-D structures with

interconnected pores. Additional studies investigated the influence

of CaP biomimetic coating on osteogenic differentiation of rat

marrow stromal cells (MSCs) and showed enhanced proliferation

and differentiation of rat MSCs seeded on the CaP coated chitosan-

based scaffolds with lysozyme incorporated with bone matrix pro-

duction and mineralization as demonstrated by calcium deposition

measurements. The ability of these CaP coated chitosan-based

scaffolds with incorporated lysozyme to create an interconnected

pore network in situ coupled with demonstrated positive effect of

these scaffolds upon osteoblastic differentiation of MSCs and min-

eralized matrix production illustrate the strong potential of these

scaffolds for application in bone tissue engineering strategies.

(OP 314) Adipose Tissue as a Reservoir of Regenerative Cells

L. Casteilla1, B. Cousin1, V. Planat1, P. Laharrague1, Ph. Bourin2

1UMR 5241 CNRS/UPS, IFR109, Toulouse, France
2EFS-MP, Toulouse, France

Beside the classic role of adipose tissue in plastic and recon-

structive surgery, the importance and the role of adipose tissues in

energy balance have been greatly expanded to endocrine tissue.

Some years ago, by analogy with mesenchymal stromal cells from

bone marrow (MSC), the discovery that various phenotypes can be

obtained from stroma cells of adipose tissue raises great hope in

cell therapy and regenerative medicine. Indeed and as well known,

such tissue can be easily harvested in adults and could represent an

abundant reservoir of regenerative cells. Although MSC and ASC

share common features, genomic, proteomic and functional studies

revealed clear differences and that both cells are distinct. ASC can

differentiate towards osteoblast, chondrocytes, skeletal muscles

but are also strongly angiogenic via paracrine effects and a true

endothelial potential. To go further in this way, we set-up GMP

conditions for ASC culture and gathered many pre-clinical data in

order to perform a clinical trial. However, many studies including

ours reveal the existence of rare cells among ASC with features

similar to true stem cells. One of the next challenges will be to be

able to sort these cells a priori. Altogether, these promising results

are attracting increasing groups and investigators and in the future
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