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Tissue engineering scaffolds must provide cell anchorage sites,

mechanical stability and structural guidance. Fiber mesh structures

have been considered as adequate scaffolds for tissue engineering

due their high surface area available for the adhesion and prolif-

eration of different cell types. In addition, they present a good

degree of interconnectivity between pores, which is essential for

the migration of cells and diffusion of nutrients.

Herein, we propose a new route to produce fiber mesh scaffolds

from a starch/poly(ethylene-co-vinyl alcohol) (50/50-%wt) blend.

Scaffolds with porosity up to 80% were obtained by a simple wet

spinning technique based on solution/precipitation of a polymeric

blend and subsequent fiber sintering to stabilize the produced 3D

structures. The proposed wet spinning procedure avoids thermal

degradation, typical for the conventional melt spinning techniques,

as shown by thermal gravimetric analysis.

The high surface area and the presence of –OH groups in the

blend components caused relatively high values of water uptake

(about 110%). On the other hand, the samples presented very low

percentages of weight loss in buffer solution, which reveals their

stability in aqueous media.

To enhance cell attachment and proliferation, plasma treatment

was applied to the produced scaffolds. The untreated and treated

scaffolds were examined using SaOs-2 human osteoblastic cell line.

The results showed that SaOs-2 were able to attach and proliferate

on the studied materials. However, double concentration of DNA

was measured for the modified scaffolds after 2 weeks of culture.

Moreover, the cells seeded onto the treated samples showed more

spread morphology with extended filopodia.
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Spinal cord injury (SCI) represents a significant health and social

problem and therefore it is urgent to find strategies that can spe-

cifically target this problem. In this sense the objective of the

present work was to develop a new range of 3D tubular structures

aimed at inducing the regeneration within SCI sites. Up to six

different 3D tubular structures were initially developed by rapid

prototyping-3D bioplotting–based on a biodegradable blend of

starch. The mechanical properties of these structures were assessed

by DMA, in both dry and wet conditions, and their morphologies/

porosities analysed by micro-CT and SEM. Afterwards, gellan gum

hydrogel was injected in the central area of structures. Biological

evaluation was then carried out by determining their cytotoxicity,

usingMEM extraction andMTS test, as well as by encapsulation of

oligodendrocytes (M0III cell line) within the hydrogel phase. The

histomorphometric analysis showed a fully interconnected network

of pores with porosity ranging from 70%–85%. Scaffolds presented

compressive modulus ranging from 17.4 to 62.0MPa and 4.42 to

27.4MPa in dry conditions and wet conditions respectively. Cy-

totoxicity assays revealed that the hybrid SPCL/Gellan Gum

scaffolds were non cytotoxic as they did not cause major alterations

on cell morphology, proliferation and metabolic activity. Finally,

preliminary direct contact assays showed that the hybrid scaffolds

could support the in vitro culture of oligodendrocyte like cells.

Further work will focus on the behaviour of these scaffolds when

implanted in SCI animal models.
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Cell sheet engineering has emerged as a novel method for creation

of three dimensional tissue models without the need for biode-

gradable scaffolds. We aim to develop a new methodology that

builds on the use of electric charge to accomplish non-enzymatic

harvest of stem cell sheets. We arranged charge-sensitive poly-

electrolyte multilayer films (PEMs) by stacking of 9 alternating

layer pairs of poly-L-lysine and hyaluronic acid. These ‘‘soft’’

stacks were either functionalized with fibronectin or additionally

stiffed by crosslinking with [EDC/NHS]. We have established a

new protocol for isolation of Placenta-derived mesenchymal stem

cells (PD-MSC), that we tested here for creation of cell sheets. PD-

MSC were cultured on experimental stacks and examined for

morphology (phase microscopy), viability (life/death stain) and

vitality (WST-1 assay) 48 hours post-seeding. The principal find-

ings are: (1) Native ‘‘soft’’ PEM films do not support stem cell

adhesion even after functionalization with fibronectin. (2) Only

‘‘tuned’’ PEM films stiffed by crosslinking support stem cell ad-

hesion and outgrowth of dense stem cell sheets. (3) PD-MSCs

expressed mesenchymal stem cell and adult cell markers. (4) On

tissue plastic polystyrene, PD-MSCs could be successfully differ-

entiated towards three mesodermal lineages. (5) PD-MSCs main-

tained as dense cell sheets during differentiation. Crosslinked

charge-sensitive PEM films are functional substrates for sheets of

human mesenchymal stem cells. PD-MSC can successfully ad-

here on such PEM films and form viable dense sheets. Ongoing

steps of research concern whether stem cell sheets grown on PEMs

can be successfully differentiated and harvested by applying of

electricity.
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Mesenchymal stem cells (MSCs) have the capacity to migrate

towards lesions and induce regeneration. MSCs labeled with
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