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Porcine small intestine submucosa (SIS) has been successfully

used to improve the healing of ligaments and tendons. In the

current study, our objective was to examine the organization of the

extracellular matrix, measure the collagen fibril diameter, and

analyze the gene expressions of the fibrillogenesis-related mole-

cules, specifically, collagen types I, III, V and small leucine-rich

proteoglycans including decorin, biglycan, lumican and fi-

bromodulin, in the healing rabbit MCL treated with SIS at 6 weeks

post-injury. Twenty rabbits were equally divided into two groups.

In the SIS-treated group, a 6mm gap was surgically created in the

right MCL and a layer of SIS was sutured covering the gap. For

the non-treated group, the gap-injured MCLs remained untreated.

The results revealed that in the SIS-treated group the collagen

fibers were more regularly aligned as well as the cell nuclei than

that for the non-treated group. Additionally, in the SIS-treated

group larger collagen fibrils (90–120 nm) appeared around the fi-

broblasts and the range of the fibril diameter distribution was from

24 to 120 nm while the collagen fibrils in the non-treated group

were uniformly small and the distribution of fibril diameter was

limited from 26 to 87 nm. Simultaneously, the gene expressions of

collagen type V, decorin, biglycan and lumican were down-

regulated by 41%, 58%, 43% and 51%, respectively ( p< 0.05).

The present results suggested that the significant reduction in the

gene expressions of fibrillogenesis-related molecules in the healing

MCLs following SIS treatment are closely related to the improved

morphological characteristics.
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We developed a natural, 3-D interconnected porous scaffold de-

rived from cartilage extracellular matrix (ECM). Human cartilage

was physically shattered, and cartilage matrix microfilaments were

prepared after differential centrifugation, then decellularized se-

quentially with use of hypotonic buffer, TritonX-100, and a nu-

clease solution and made into a 3% (w/v) suspension. The scaffold

was fabricated by simple freeze drying, then cross-linked by de-

hydrothermal treatment and immersed in a carbodiimide solution

(1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride

and N-hydroxysucinimide). On histology, scaffolds showed most

of the ECM components after removal of the cell fragments, and

scanning electron microscopy revealed a 3-D interconnected po-

rous structure. Cellular viability assay revealed no cytotoxic ef-

fects. In vitro study showed that the novel scaffold could provide a

suitable 3-D environment to support the proliferation and differ-

entiationofbonemarrow-derivedmesenchymal stemcells (BMSCs)

to chondrocytes. BMSCs were induced along the chondrogenic

lineages for 21 days in medium containing transforming growth

factor beta-3 (TGF-b1), then labeled with fluorescent dye PKH26

and seeded onto scaffolds at 2�107 cells/ml. Cell-scaffold con-

structs were implanted subcutaneously into nude mice. Four weeks

later, cartilage-like tissue formed, with positive staining for Sa-

franin O, tuoluidine blue and collagen II. Cells in the samples

seemed to confirm that they originated from the labeled BMSCs, as

confirmed by in vivo fluorescent imaging and immunofluorescence

examination. In conclusion, the cartilage ECM-derived porous

scaffold shows potential as biomaterial for cartilage tissue engi-

neering, and PKH26 fluorescent labeling and in vivo fluorescent

imaging can be useful for cell tracking and analyzing cell-scaffold

constructs in vivo.
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It isknown thatbothMesenchymalStemCells (MSCs)andAdipose-

derived Stem Cells (ASCs) are able to ameliorate the CNS con-

dition upon injury. However it is still not clear whether they have

the similar or opposite effects on the different CNS derived cell

populations. In this sense the objective of the present work was to

understand if ASCs and MSCs preferentially act on different CNS

derived cell populations. Hippocampal neurons and glial cells were

exposed to MSCs and ASCs conditioned media (CM) (obtained 24,

48, 72 and 96 after 3 days of culture of HUCPVCs) for 1week. Cell

viability experiments (MTS test) revealed that CM obtained for

both cell populations at all time points did not cause any delete-

rious effects on neurons and glial cells. Immunocytochemistry and

total cell counts revealed that hippocampal cultures incubated with

CM displayed higher numbers of neurons (MAP-2 positive cells)

when compared to the control. However this effect was higher for

ASCs CM (up to 6 fold) when compared to MSCs CM (up to 2

fold). Furthermore it was also observed in glial cell cultures that

MSCs CM preferentially stimulated oligodendrocytes (O4) pro-

liferation. Similar effects on hippocampal neurons populations

were observed whenever direct contact co-culture systems were

used. The work here in presented suggests that ASCs and MSCs

release different growth factors. Moreover it was also observed that
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ASCs secrete neuroregulary molecules that preferentially promote

neuronal differentiation/survival, while MSCs mainly act upon

glial cell populations, namely oligodendrocytes.
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Tendon repair is a current challenging clinical problem, as tendons

have a poor intrinsic healing potential. The aim of this study was to

identify an in vitro model of collagen membrane seeded with fi-

broblasts, as a potential tool for improving the biological and

biomechanical properties of the repair tissue.

Achilles tendons’ specimens were taken from young pigs.

Specimens were cut in small pieces, cultured in vitro, in order to

allow cells to leave the specimens and to reach the confluence.

Fibroblasts were then enzymatically isolated, resuspended and ex-

panded since confluence was reached again. The cells were see-

ded onto membranes of collagen type I and III of 6mm of

diameter at 3 different concentrations. Membranes were cultured

in vitro at standard culture conditions for 2 and 5 additional weeks,

then retrieved from culture for macroscopic, histological and SEM

analysis.

Macroscopically, seeded membranes showed shrinkage and re-

duced biomechanical integrity compared to unseeded membranes.

Histological examination demonstrated the presence of vital cells

within the membranes with matrix production.

The results from this study demonstrate that swine fibroblasts

can be seeded onto a collagen scaffold. These cells remain vital

during in vitro culture. The shrinkage of the experimental samples

was probably due to a enzyme produced by the fibroblasts. Further

studies will demonstrate the survival of the cells and the reparative

potential of fibroblast transplantation in an orthotopic in vivomodel.

We believe this model could be a valuable tool for tendon lesions,

working either as a cell-carrier and a as patch augmentation.
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Lens implantation is a routine procedure in elderly people. The

opacified lens is replaced by a non-accommodating artificial lens.

New approaches to replace the lens include the use of injectable gels

that allow accommodation in presbyopic people. Surgical inter-

vention in the lens capsule and application of gel materials invoke a

strong response in lens epithelial cells (LEC). In vivo, they prolif-

erate and trans-differentiate towards a cell type with fibrotic prop-

erties. This reduces accommodation amplitude and visual clarity.

Models exist in vivo and in vitro to study effects of treatment of

the capsular bag to prevent the LEC response. The aim of this study

was to develop a model in which the (prevention of) fibrosis can be

studied in the intact lens ex vivo.

Pig eyes were operated upon. The natural lens material was

removed, the capsular bag was treated and a silicone-based gel was

injected as lens replacement. The entire lens was taken out and

incubated in medium for 6weeks. Then mechanical properties

were measured relatively to freshly implanted lenses. The entire

lens was fluorescently stained and visualized with CLSM.

Results indicate the formation of fibrotic tissue in untreated

lenses. Fibrosis could be reduced by treatment of the capsular bag.

Mechanical properties were influenced by the presence of fibrotic

tissue. The model therewith serves as an ideal interpolation be-

tween in vitro and in vivo data. It can be used to evaluate new

concepts of lens replacements that allow accommodation.
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Introduction: Several different materials have been employed as

scaffolds in Tissue Engineering. In this work we describe the de-

velopment, in vitro studies and preliminary results of grafting a

new scaffold based on globular proteins of plasma.

Material and Methods: The scaffold was based on the mixture

of plasma globular proteins (albumin) and a crosslinking agent

(glutaraldehyde). Albumin was obtained from concentrates and di-

rectly from plasma or serum. The resulting mixture was frozen,

lyophilised and hydrated. The behaviour of this new scaffold was

studied in vitro by culturing several mesenchymal cell lines and

in vivo by experimental grafting.

Results: The structure obtained after lyophilization and hy-

dratation was porous and flexible with pores and septa of differ-

ent thickness depending on albumin concentration. The scaffold was

not toxic for the cells, which were able to take on the surface and

express differentiation markers (type II collagen, oil red, Von

Kossa…). In vitro, the scaffold was not degraded by the cultured

cells. After grafting the scaffold without cells, a progressive deg-

radation without inflammatory reaction was observed. After 3–

4months, the scaffold was completely degraded. When the scaffold

was grafted with differentiated chondrocytes, a complete cartilage

structure was observed. When the scaffold was grafted with adi-

pocytes, a fat tissue surrounding the scaffold was observed.

Conclusions: Albumin based scaffolds are non-toxic and well-

tolerated. Cells are able to adhere and differentiate. This scaffold is

easy to obtain, can be used to regenerate mesenchymal tissues and

represent a new alternative to other materials for tissue engineering

techniques.
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