
Previous in vitro studies have shown promising endothelial cell

growth, which is important for vascularization. The main goal of

this study was to examine osteoblast biocompatibility.

Primary human osteoblasts (HOS) and the human osteoblast-like

cell line MG63 were used for this study. In addition, the coculture

of HOS and microvascular endothelial cells (HDMEC) and their

potential for angiogenesis was studied in vitro.

HOS and MG63 demonstrated strong cell proliferation as shown

by calcein-AM staining and subsequent confocal microscopy. Cell

morphological investigations on BM-collagen, a generous gift of

DOT (Rostock), by means of SEM confirmed latter observa-

tions. RT-PCR analyses revealed physiological gene expression. A

long-term coculture of HOS and HDMEC demonstrated positive

endothelialization and an incipient window formation for a po-

tential vascularization.

For in vivo studies, 40 female 5-week-old Wistar rats were

randomly divided into 2 groups of 20 animals each. From each

group 4 animals were used for each of the following time points: 3,

10, 15, 30, and 60 days. Group 1 was treated with BONITmatrix�.

Group 2 was a sham group.

At the time points indicated the biomaterials were explanted

along with the surrounding peri-implant tissue and fixed for his-

tological, histochemical and electron microscopical analysis. Cells

involved in the inflammatory response as well as development of

neo-angiogenesis associated with the biomaterial were quantified

at the above mentioned 5 time points.
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Prostate cancer is the most common cancer in males and the second

leading cause of male cancer deaths. Metastasis of prostate cancer

cells, specifically to bone, is reliant on the reciprocal interactions

between cancer cells and the bone niche/microenvironment. These

interactions are dependent on factors such as cytokines, growth

factors, serine proteases and bone related proteins.

The production of suitable matrices to study metastasis, carci-

nogenesis and in particular prostate cancer/bone microenviron-

ment interaction has been limited to specific protein matrices or

matrix secreted by immortalised cell lines. The latter are limited

since they are produced from a homogeneous population of cells

and tend to be locked into a particular stage of differentiation

retaining a set of characteristics representative of that phenotype.

As such, they may have undergone transformation processes al-

tering signalling pathways and modifying gene or receptor expres-

sion.

We have used matrices formed from human bone explant cul-

tures. Primary human osteoblasts were cultured for 5 weeks in

osteogenic medium to allow secretion of a mineralized matrix.

Cells were removed with ammonium hydroxide leaving the matrix

intact. Prostate cancer cells (eg PC3, LNCaP) were seeded onto the

osteoblast matrix and allowed to grow. Prostate cancer cells ad-

hered strongly to the matrix, were resistant to EDTA-mediated

detachment and displayed altered morphology when compared to

conventional coatings such as collagen I. Analyses of gene and

protein expression are currently underway.

We show that matrices produced by primary osteoblasts are an

excellent paradigm to study tumour/bone interaction such as those

observed in bone metastasis.
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From a biological viewpoint, almost all of the human tissues and

organs are deposited in nanofibers forms or structures, including

dentin, collagen, cartilage, and skin. All of them are characterized by

well organized hierarchical fibrous structures realigning in nano-

meter scale. As such, current research in electrospun polymer

nanofibers has focused one of their major applications on bioengi-

neering. Their promising potential can be seen in various biomedical

areas, including three dimensional scaffolds for cartilage regenera-

tions. The materials used include segmented polyuretanes, Pluro-

nics, poly(glycolic acid), poly(lactic acid), and their copolymers.

The development of new biomaterials for various engineering

applications requires different systems, including polymer/ceramic

composite materials with their interesting combination of specific

physico-chemical, mechanical and processing properties. Com-

bining unique properties of the organic component (oligomer or

polymer) and the inorganic one (inorganic particles or aggregates,

including ceramics), they fulfill the highest requirements of mod-

ern materials for medical applications.

New organic/inorganic hybrid materials prepared from multi-

block terpolymer as a polymeric matrix containing phthalic acid

segments (PBT) as hard block and hydrogenated dimer fatty acid

(DLA) as hydrophobic soft block, and poly(ethylene glycol) (PEG)

as second soft block of hydrophilic nature are presented in this

work. Two types of nancrystalline hydroxyapatites (non-calcined,

HAP I, and sintered, HAP III) were used in amount of 0.5wt% as

inorganic phase within hydrophilic/hydrophobic multiblock ter-

polymer matrix. The results related to the preparation of electro-

spun nanofibers for cartilage regeneration will be presented.
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Cartilage tissue loss, resulting from injury or disease, is a major

health problem worldwide. Tissue Engineering (TE) has a great

potential for the treatment of vast number of pathologies. In this

regard, bioreactor systems are used as frameworks for studying

fundamental aspects of cell response and tissue development, as

well as scale–up platforms for industrial application. It has been
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shown that mechanotransduction mechanisms modulate cell

functioning, including cell differentiation, proliferation and ex-

tracellular matrix (ECM) deposition, and that chondrocytes are

mechano–sensitive cells. Hydrogels are often used in TE to en-

capsulate chondrocytes and engineer cartilage–like constructs,

which are incompatible with flow perfusion bioreactors. In this

work, hydrostatic pressure (HP) was used as an alternative to

mechanically signal human chondrocytes encapsulated in gellan

gum hydrogel discs, as it has a profound effect on cartilage me-

tabolism in normal and pathological conditions. HP was applied in

both static and dynamic regimens. Dynamic conditions were used

in order to mimic the non–continuous in vivo loading of articular

cartilage and induce the production of cartilage–like ECM. The

effects of HP over chondrocytes was assessed by morphological

and histological characterization of the constructs: detection of

Sulphated glycosaminoglycans (GAGs), collagen type I and II;

evaluation of mRNA expression by real time RT–PCR analysis,

and visualization of the chondrocytes inside the produced matrix

by bright–field microscopy. HP was shown to affect the synthetic

capacity and viability of chondrocytes, depending on the mode,

duration and magnitude of pressure. The properties of the hydrogel

were also shown to depend of HP conditions.
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Human adipose tissue-derived stem cells (hATSC) have been

contemplated as reparative cells for cartilage engineering. Chon-

drogenic differentiation of hATSC can be induced by an enriched

culture medium and a three dimensional environment. Given that

bone is vascularized and cartilage not, oxygen tension has been

suggested as a regulatory factor for osteo-chondrogenic differenti-

ation. Our work aimed at determining whether hypoxia affects

the osteo-chondrogenic potential of hATSC. HATSC were cultured

in chondrogenic or osteogenic medium for 30 days, in pellets or

monolayers, and under 5% or 20% oxygen tension. Cell differenti-

ation was monitored by real-time PCR (COL2A1, aggrecan and

osteocalcin). The chondrogenic differentiation was further evaluated

by Alcian Blue and immunohistological staining for glycosamino-

glycans (GAG) and type II collagen respectively. The osteogenic

differentiation was also assessed by the staining of mineralized

matrix (Alizarin Red ) and measurement of alkaline phosphatase

activity (ALP). The expression of chondrogenic markers was up-

regulated when hATSC were exposed to hypoxia in chondrogenic

medium. Conversely, osteocalcin expression, mineralization and

ALP activity were severely reduced under hypoxic condition even in

the presence of osteogenic medium. Our data strongly suggest that

hypoxia favors the chondrogenic differentiation of hATSC as evi-

denced by the expression of the chondrogenic markers, whereas it

could alter their osteogenic potential. Our results highlight the dif-

ferential regulatory role of hypoxia on the chondrogenic and oste-

ogenic differentiation process of hATSC. These data could help us

exploit the potential of tissue engineering and stem cells to replace or

restore the function of osteoarticular tissues.
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Oral cancer is the sixth most common cancer in the world. After

oncological resection the defect is reconstructed using free skin

flaps. Tissue-engineered mucosa (TEM) can be used to reconstruct

the defects after resection. Upon transplantation, a period of hyp-

oxia occurs resulting in a limited cellular respiration which can

lead to graft rejection. Therefore the aim of this study was to

determine the effect of hypoxia on TEM.

Human keratinocytes and fibroblasts were isolated from buccal

mucosa and seeded onto a scaffold of acellular human donor skin.

After 14 days of culture at the air-liquid interfase TEMwas exposed

to 1.5% and 20% O2 during 6, 12 and 24h. After each incubation

period, media was harvested and TEM was snapfrozen or embed-

ded in paraffin. The effect of hypoxia on TEMwas visualized using

hematoxiline/eosine (HE) staining and a Hydroxiprobe-1 kit. The

harvested media was analyzed forMMP-9 activity. TIMP-1, TIMP-

2 and HIF-1a proteins were analyzed by western blot. Secretion of

VEGF and PDGF was assessed by ELISA.

TEM exposed to hypoxia showed presence of hypoxic cells and

a disturbed basal cell layer compared to TEM exposed to nor-

moxia. Significantly higher levels of MMP-9 activity were de-

tected in supernatant of hypoxic TEM. An increased expression of

TIMP-1, TIMP-2 and HIF-1a was found in TEM cultured under

hypoxic conditions. In addition, the secretion of VEGF and PDGF

was enhanced on TEM exposed to hypoxia.

Our results suggest that hypoxia preconditioning of TEM may

favour wound healing and angiogenesis upon transplantation.
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Mesenchymal stem cells (MSCs) are the promising ‘‘seeding

cells’’ for tissue engineering and excellent tools for gene therapy.

However, MSCs are in limited quantity and their viability de-

creases with the individual age increases, which makes it necessary

for them to be expanded in vitro. Many researches indicated that

hypoxia accelerated MSCs proliferation and differentiation, but all

were in two dimension and static conditions. So in this paper,

MSCs were cultured and expanded in hypoxic, three-dimensional

and dynamic conditions in vitro.
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