
production by osteoblasts cultured on the scaffold (7–14 days). When
implanted in vivo, in critically size rat calvarial defects, these scaffolds
demonstrated significantly increased levels of healing, evidenced by
microCT and histological analysis, after 8 weeks implantation compared
to an empty defect and drug-free CHA scaffolds, without eliciting bone
anomalies or adjacent bone resorption. These results were obtained
using 30 times less rhBMP-2 than INFUSE�, the current clinical gold
standard. This work thus represents the first step of the development of a
rhBMP-2 eluting material with immense clinical potential.
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The guided regeneration of injured joint cartilage still represents a
major clinical challenge. Our overall goal, therefore, is the design of
a novel platform of reactive polyglycidol [PG]-based hydrogels for
controlled chondrogenesis of bone marrow-derived mesenchymal
stem cells [BMSC].

Here, we present hydrogels made from thiolated hyaluronic acid
[HA] cross-linked with PG derivatives either using Michael addi-
tion or thiolene click chemistry. Alternatively, pure PG gels were
generated by UV-mediated cross-linking of thiolated PG. Functio-
nalization by coupling of chondromimetic peptides yielded dis-
tinctly improved chondrogenesis of cultured BMSCs. Incorporating
N-cadherin-mimetic peptides, such as HAVDI, into pure PG gels led
to clearly increased GAG content and alteration of collagen type ratio,
as compared to scrambled peptides or unmodified gels (biochemical
quantification, histological and immunohistochemical staining).
Covalent binding of TGF-b1 (100 nM) within HA-PG hydrogels led
to strong chondrogenesis, with distinctly increased GAG and collagen
type II content after 10 and 21 days, as compared to constructs re-
ceiving equal amounts of TGF-b1 mixed within the gels, and similar
contents of ECM components as constructs receiving TGF-b1 (10 ng/
ml) with each medium change three times per week. In conclusion,
the developed hydrogels show strong potential for cartilage engi-
neering and for analysis of peptide and growth factor effects on
chondrogenesis. The convincing chondrogenic effects of bound TGF-
b1 render the gels especially attractive. In ongoing work, combina-
tions of coupled biomimetic peptides and growth factors are explored.
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Background: Tissue-engineered psoriatic skin substitutes pro-
duced following a self-assembly method correctly represent the
psoriatic phenotype. However, an increased permeability of their
skin barrier, which may be caused by an essential fatty acid defi-
ciency, was observed compared to human skin. Objective: The aim of
this study was to improve the barrier function of the substitutes by
restoring their lipid profile. To that end, essential fatty acid supple-
mentation of the culture medium was performed and their implica-
tion in the pathology validated.

Methods: Healthy and psoriatic skin substitutes were reconstructed
using culture medium supplemented with different concentrations of

linoleic acid, a-linolenic acid and palmitic acid and compared with
their respective counterparts, which were free of supplements. Mac-
roscopic, histologic, immunochemistry, gas chromatography, infrared
spectroscopy and percutaneous absorption analyses were performed to
investigate whether the medium supplementation could have positive
impacts on the barrier function of the substitutes or not.

Results: The macroscopic, histologic and immunochemistry assays
have demonstrated that fatty acids have positive impacts on skin sub-
stitute appearance. Moreover, the characterisation by gas chromatog-
raphy of the different fatty acids present in the phospholipid fractions of
the epidermis showed that the lipid profile was restored with a con-
centration of 5mM fatty acid supplementation. Confirmed by infrared
spectroscopy and percutaneous absorption, the lipid organisation was
also modified when the medium was enriched with lipids.

Conclusion: These results show that implementing with fatty acids
during reconstruction of psoriatic skin substitutes could restore their
lipid profile in order to improve the mimicking of normal human skin.
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Inspired by the native co-existence of multiple cell types and from
the concept of deconstructing the ‘‘stem cell niche’’, we propose a co-
culture strategy within liquified capsules. The present team has already
proven the application of liquified capsules as bioencapsulation sys-
tems 1. Here, we intend to use the optimized system towards osteogenic
differentiation. Capsules containing adipose stem cells alone (MONO-
capsules) or in co-culture with endothelial cells (CO capsules) were
maintained in endothelial medium with or without osteogenic differ-
entiation factors. The suitability of the capsules for living stem and
endothelial cells encapsulation was demonstrated by MTS and DNA
assays. The osteogenic differentiation was assessed by quantifying the
deposition of calcium and the activity of ALP up to 21 days. CO
capsules had an enhanced osteogenic differentiation, even when cul-
tured in the absence of osteogenic factors. An enhanced osteogenic
differentiation in the CO capsules was confirmed by the upregulation of
osteogenic markers (BMP-2, RUNX2, BSP) while angiogenic markers
expression (VEGF, vWF, CD31) revealed the presence of endothelial
cells. Osteopontin and CD31 could be detected, which respectively
confirmed the osteogenic differentiation and the maintenance of en-
dothelial cells phenotype. The proposed capsules can also act as a
growth factor release system, as showed by VEGF and BMP-2 release
profiles. These findings demonstrate that the co-encapsulation of stem
and endothelial cells within liquified injectable capsules provides a
promising strategy for bone tissue engineering.
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