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Natural-based biomaterials are mainly constituted by proteins or

polysaccharides which, under certain circumstances, may be rec-

ognized as natural host invaders. Starch-based scaffolds, produced

by different methodologies, have been shown to hold adequate

properties regarding mechanical performance and in vitro bio-

compatibility. This study aimed at evaluating the in vivo inflam-

matory response to starch-based scaffolds. Wet-spinning produced

starch-polycaprolactone (SPCL) scaffolds were subcutaneously

implanted in rats for 8 and 12 weeks in order to assess their long-

term in vivo behaviour. Macroscopically, the implantation area did

not show signs of inflammation. At the different time points the

implanted scaffolds and surrounding tissue were explanted, to-

gether with the neighbouring lymph nodes, and histological anal-

ysis was performed. The image analysis of the histological samples

showed good integration of the scaffold in the subcutaneous tissue,

with the presence of collagen fibres and newly formed blood ves-

sels. A mild inflammatory infiltrate was observed, although some

foreign-body giant cells were detected in the surroundings of the

scaffold’s fibres. The histological analysis of the lymph nodes

showed no signs of activation. All together, these findings allow

concluding that the wet-spinning produced starch-based scaffolds

did not elicit neither inflammatory nor immune responses after long

periods of implantation in rats and are suitable for long-term tissue

engineering approaches.
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The success of some polymeric scaffolds for Tissue Engineering is

hindered by its surface chemistry, which in many cases leads to a

significant foreign body response. To overcome this, the present

project intend to explore a strategy of surface modification through

electrostatic self-assembly, first reported in the 1990s, by the con-

struction of multilayered systems by assembling a polycation and a

polyanion in an alternate fashion.

In the present work, polyelectrolyte multilayers constituted only

by marine polysaccharides are studied by Quartz Crystal Micro-

balance with Dissipation monitoring, QCM-D, focusing on the

effect of pH in their construction, properties and stability. The

results show the effectiveness of layer-by-layer assembly with the

consecutive deposition steps, with the mass of each layer being

dependent on the solution pH. Moreover, the effect of pH is also

present after the preparation of the multilayer, once the resonance

frequency of the crystal changes when it is submitted to solutions

with different pHs. This was attributed to an effect on the multi-

layer structure due to the ionization/deionization of different

groups within the macromolecules. The variation in dissipation of

energy with pH supports this, once dissipation is dependent on the

viscoelastic properties of those multilayers. In this way, these

multilayers may constitute a pH responsive smart material.

The knowledge acquired will be later transferred to 3D

substrates–porous scaffolds–with the final goal of controlling their

surface properties, maintaining the mechanical properties of the

original scaffolds.
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To be successful, tissue engineering requires that cells are grown

and differentiate outside of the body for a period of time and it is

necessary to be able to determine the viability of these cultures

before re-implantation occurs. Traditional methods used for the

assessment of viability of cell culture lines such as exclusion of

vital dyes and the MTT assay have the disadvantage that they re-

flect late changes in cell physiology affecting a large number of the

cell population, and generally denote that the culture is moribund.

Cell death by either necrosis or apoptosis involves alteration in

cell volume with a concomitant change in intracellular ion/element

concentrations. The EM technique of X-ray microanalysis has a

long tradition in the measurement of element changes in cells

undergoing necrotic insult such as e.g. heavy metal poisoning,

where cell swelling is accompanied by early increases in the in-

tracellular concentrations of sodium and chloride with a decrease

in potassium only in the later stages. More recently this technique

has shown that apoptotic cell death is accompanied by a different

profile with immediate decreases in the concentrations of potas-

sium and chloride reflecting the early shrinkage that occurs in this

pathway. In both necrosis and apoptosis these changes in element

profile occur well before any of the recognised markers of cell

death, and, since very few cells are required for EPXMA, this is a

sensitive technique for monitoring cells in culture.
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The mechanical environment has the ability to alter the differen-

tiation of mesenchymal stem cells (MSC). We developed a novel

method for generating three-dimensional MSC-based constructs

using fibrin gel casting as described for myoblasts1. Adipose-

derived stem cells were seeded on top of a fibrin gel or mixed within

the gel. Over the next 8 days, cell-mediated tension contracts the
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