
Three weeks after the injury constrictive neointima formation was

observed at a comparable level in transplanted and sham animals.

BrDU positive cells were found in the intact arterial wall but not at

the injured side. Moreover, acetilcholine-induced vasodilation was

preserved in the sham-transplanted injured arteries, but it was re-

duced in the transplanted vessels. We conclude that amniotic stem

cells are capable of surviving in another species without any im-

munosuppression, however, functional improvement is not related

to the presence of grafted cells.
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It is not hard to understand the commitment set in tissue engi-

neering research and the effort to find better performing materials.

The ultimate goal: an ideal scaffold with cell and tissue com-

pliant mechanical properties that supports cellular attachment,

growth and differentiation. In this study, a new natural derived

polysaccharide–ulvan–found at the cell wall of green algae Ulva,

the common sea lettuce, was investigated. The aim of this research

work is to study and develop novel biomedical applications based

on this polysaccharide, with special emphasis to tissue engineering.

The polysaccharide ulvan, composed of sulphated rhamnose, xy-

lose, glucoronic and iduronic acids, was isolated from Ulva batch

by step extraction using hot water and precipitation with organic

solvents. The obtained polysaccharide was then used to produce

polymeric films by solvent casting. As ulvan is soluble in water, a

crosslinking step was necessary to render the membrane insoluble

in water and more chemically stable at physiological conditions.

Membranes produced were characterized by SEM and FTIR-ATR;

swelling behavior and bioactivity was investigated and the me-

chanical performance assessed by both quasi-static tensile testing

and dynamical mechanical analysis. The properties of ulvan

structures studied in this work suggest a great potential of this

natural sulphated polysaccharide for the herein envisaged appli-

cations. The knowledge generated during this work about the

properties of this readily available polymer is a necessary and

important step to uncover innovative biomedical applications.
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Human mesenchymal stem cells (hMSCs) have been widely used in

bone tissue engineering due to their high proliferative potential,

their default osteogenic differentiation pathway, and their major role

in endochondral and intramembranous bone formation in vivo.

Studies with MSCs have demonstrated that these cells, growing in a

monolayer culture, differentiate into osteogenic pathway under

chemical stimulation. Also hMSCs osteogenic potential has shown

to be conserved through several subcultures and even after cryo-

genic preservation. The induction of MSC osteogenesis is a highly

programmed process that involves soluble factors as well as cell-cell

and cell-matrix contacts. This work aims to study the influence of

endothelial cells in the proliferation and differentiation of MSCs.

For this purpose hMSCs (Cambrex) were culture in direct contact

with human umbilical vein endothelial cells (HUVEC, ScienCell).

The cells were cocultured in 24 well plates during 4 weeks and at

several time points the hMSCs proliferation and differentiationwere

evaluated. hMSCs number in the coculture was assessed by FACS.

Their differentiation was evaluated by alkaline phosphatase (ALP)

activity quantification and by ALP staining, as well by the expres-

sion of osteogenic gene markers. It was possible to observe a higher

proliferation in hMSCs in coculture than in monoculture. In co-

culture the ALP activity values were also higher and accompanied

by the increase of intensity in ALP staining. The gene expression of

the transcriptional factor Cbfa1 and of ALP was also upregulated in

coculture. These data seems to indicate that HUVECs stimulate

proliferation and enhance differentiation of hMSCs.
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In bone tissue, collagen I is the major constituent of the extracel-

lular matrix and serves as an organic scaffold for the osteocytes,

mineral plates and non-collageneous proteins. It has further been

shown that the ex vivo expansion of bone marrow mesenchymal

stem cells on denatured collagen (gelatin) appears to preserve the

potential for osteogenic differentiation.

The present study characterizes the effect of two substrates,

namely collagen type I and gelatin, on the in vitro culture and

osteogenic differentiation of mouse calvaria pre-osteoblasts and

human adipose derived precursor cells. The main factors examined

are cell attachment, cell morphology and the extent of minerali-

zation by the cells.

The influence of the nano-structured substrates on the miner-

alization of the cultures after 28 days of osteogenic induction

was also studied. Similar levels of mineralization are observed

of pre-osteoblasts that are plated on collagen type I and tissue

culture plastic, which is used as a control. In comparison, there is a

greater extent of mineralization of both cell types that are plated on

gelatin.

These findings demonstrate that although the cells display a larger

spread area upon plating on collagen I, gelatin results in a stronger
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