
Calcium ions are used for cross-bridging in a variety of bioma-

terials and have been incorporated into a dermal replacement

scaffold under development in our laboratory. In vivo evaluations

of these scaffolds in a porcine full thickness wound model re-

vealed a degree of inflammatory response. The aim of this study

was to identify and characterise the cause of this inflammation.

Endotoxin assay ruled this out as a contributory factor. In-

flammatory potential of individual scaffold components and su-

pernatants from whole scaffolds soaked for 24 hours in buffered

saline solutions were assayed in vitro using neutrophil CD18 ac-

tivation. Inflammatory response in vivo was measured using a

histological scoring system. In vitro studies established that of all

the components and degradation products of the scaffolds, only

calcium chloride in PBS resulted in significant CD18 activa-

tion, suggesting a potential source of inflammatory stimulus.

Further studies showed this effect depends on phosphate and could

be reduced by centrifugation. PBS solutions containing calcium

also stimulated release of neutrophil elastase, and the cytokines

IL-8 and TNF-alpha in whole blood cultures, suggesting a self-

stimulating mechanism driving the inflammatory response. In vivo

histology showed progressive inflammation in scaffolds was de-

pendent on the concentration of calcium used to make them.

Calcium phosphate precipitation and deposition may cause in-

flammation and should be carefully monitored and controlled in

biomaterials. We were unable to demonstrate marked effects

in supernatants but these data suggest that noxious effects of

calcium localised to the cell-biomaterial interface could drive an

inflammatory response.
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Our previous research shows that human eccrine sweat gland cells

can form a functional epidermis in vivo (1). Expression of various

keratinocyte-specific markers is similar in epidermal constructs of

both keratinocytes and sweat gland cells. We wanted to see, if

sweat gland cell-derived keratinocytes could also adopt a more

specific task of human keratinocytes, namely the uptake of mela-

nosomes into their cytoplasm.

We compared engineered skin substitutes derived from human

epidermal cells to substitutes derived from human eccrine sweat

gland cells. Human melanocytes were added to both cell types in a

ratio of 1:5 and were then grown on collagen hydrogels containing

human dermal fibroblasts. These constructs were transplanted onto

full-thickness skin defects created on immuno-incompetent rats

and were examined after 3 weeks.

This demonstrated that sweat gland cells can transform into a

stratified epidermis with melanocytes scattered in the basal layer.

However, early after transplantation these cells do not show an

interaction with melanocytes, as keratinocytes would.

We conclude that sweat gland cells cannot fully act like natu-

rally born keratinocytes in every perspective, at least not after a

time period of 3 weeks. We hypothesize that sweat gland cells may

need more time to be able to adapt to this new function, which is to

differentiate into true keratinocytes and incorporate melanosomes.

Studies to prove this are now being undertaken.
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One of the major drawbacks found in most bone tissue engineering

(TE) approaches developed so far consists in the lack of strategies

to promote vascularization. Some studies have addressed different

issues that may enhance vascularization in TE constructs, most of

them involving the use of growth factors that are involved in the

restitution of the vascularity in a damaged zone. The use of sus-

tained delivery systems might also play an important role in the re-

establishment of angiogenesis. In this study, k-carrageenan, a

natural polymer was used to develop hydrogel beads with the

ability to incorporate growth factors with the purpose of estab-

lishing an effective angiogenesis mechanism. Some processing

parameters were studied and their influence on the final beads

properties was evaluated. A model protein—ovalbumin (OVA)—

was encapsulated in the beads to optimize the procedure before

using the growth factor of interest, i.e., the Platelet Derived

Growth Factor (PDGF), selected as the angiogenic factor. The

results demonstrate that the developed system is mild and ade-

quate for protein incorporation and that an efficient encapsula-

tion and protein loading were achieved, as well as release profiles

matching those usually described for a typical hydrogel behav-

iour. Moreover, carrageenan shows a huge potential for applica-

tion in the biomedical field, namely in the development of

injectable systems, due to its gelling abilities. In general, the ob-

tained results demonstrate the potential of this system for bone TE

applications.
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Introduction: While scaffolds employed in skeletal repair today

have excellent osteoconductivity, their porous structure permits
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