
type of simvastatin, the composition of the cryogel and the medium

temperature.
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Introduction: While dialysis can prolong survival for many pa-

tients with end stage renal disease (ESRD), only renal trans-

plantation can restore normal function, and renal transplantation

is severely limited by a critical donor shortage. Previous work

showed that cultured renal cells seeded on artificial renal de-

vices can form functional renal structures producing urine-like

fluid. In this study we investigated the feasibility of creating 3D

renal structures for in situ implantation within the native kidney

tissue.

Methods: Primary renal cells from 4 week old mice were grown

and expanded in culture. Cells were placed in a collagen-based 3D

culture environment. Cells were labeled with fluorescent markers

and injected into mouse kidneys for in vivo formation of renal

tissues. Collagen injection without cells and sham operated ani-

mals served as controls.

Results: Culture expanded single renal cells formed tubular

structures after 4 days in the collagen-based 3D culture condi-

tions. The tubules, lined with renal epithelial cells, progressively

increased in length and divided to form branching structures. Im-

planted renal cells formed tubular and glomerular structures within

the kidney tissue, as confirmed by the fluorescent markers. There

was no evidence of renal tissue formation in control and sham op-

erated groups.

Conclusion: These results demonstrate that cultured renal cells

can reconstitute into organized kidney structures in a collagen-

based 3D culture system. The implanted cells self assemble into

tubular and glomerular structures within the kidney tissue. The data

suggest that this may be the preferred approach to engineer func-

tional kidney tissues for the treatment of ESRD.

(OP 217) Osteoblast and Osteoclast Differentiation in an

In Vitro Three-Dimensional Model of Bone Turnover

F. Tortelli1, N. Pujic1, Y. Liu1, R. Cancedda1
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There is an increasing interest in developing innovative in vitro

tissue models using typical tissue-engineering approaches. The

expansion of models based on integration between cells and bio-

materials could help to better understand basic mechanism of hu-

man diseases and could be also used for the screening of new drugs,

by testing their efficacy and safety before clinical trials. This study

was designed to develop a novel 3D in vitromodel of bone turnover

using Skelite (67% Si-TCP and 33% HA/B-TCP) scaffolds in order

to investigate osteoblast-osteoclast interactions in a 3D environ-

ment and to compare it to traditional two-dimensional Petri-dish

cultures. Murine primary osteoblasts from C57Bl6/J mice and os-

teoclast precursors fromGFP transgenic mice (C57Bl/6-Tg(ACTB-

EGFP)1Osb/J) were co-cultured on 3D Skelite� scaffolds and on

standard plastic culture dishes. We compared the growth and the

differentiation of these cells in both culture conditions by prolif-

eration assay (3H-Thymidine incorporation) and histology. Os-

teoblast and osteoclast differentiation were then monitored by Real

Time PCR for Runx2, Osterix, Osteocalcin, Cathepsin K, TRAP

after co-culture in normal medium and following an osteogenic

stimulation. The GFP expression was examined to monitor the cell

type ratio during the cultures. The expression of each gene was

normalized to GAPDH and calibrated to the percentage of GFPþ or

GFP- cells if expressed by osteoclasts precursors or osteoblasts re-

spectively. In conclusion, our data show that the three-dimensional

mineralized environment induces osteoblast and osteoclast differ-

entiation and that the osteoclastogenic inductive properties of

murine osteoblasts are strongly dependent on their stage of matu-

ration.
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The success of bone tissue engineering (TE) strategies is strongly

dependent on the development of new synthetic materials com-

bining osteoconductive, osteoinductive and osteogenic properties.

Recent studies suggest that biomaterials incorporating silanol

groups promote and maintain osteogenesis with or without bio-

logical stimuli. This study aims to evaluate the osteoconductivity

and osteogenic properties of novel wet-spun fibre mesh scaffolds of

SPCL (blend of starch with polycaprolactone) with or without su-

perficial functionalized silanol (Si-OH) groups by seeding/culturing

them with goat marrow stromal cells (GBMCs). A calcium silicate

solution was used as a non-solvent to precipitate the SPCL solution

by wet-spinning and to develop an in situ functionalization meth-

odology of the SPCL fiber mesh with silanol groups. GBMCs were

seeded onto SPCL scaffolds with or without Si-OH groups (control)

for 7 or 14 days in different culture medium; shifting osteogenic

growth (beta-glycerophosphate, ascorbic acid) or differentiation

(dexamethasone) factors. The fiber meshes-GBMCs constructs

were characterized analyzing cellular viability, proliferation, early

differentiation as well as matrix mineralization. The bioactive 3D

fibre meshes with superficial Si-OH functional groups produced by

a one-step wet-spinning technique not only sustained cell prolifer-

ation and viability, which increased with the culturing time, but

also the higher ALP activity levels and matrix production in the

Si-OH fiber meshes indicated that Si-OH groups improve cellu-

lar functionality towards the osteoblastic phenotype, which we

believe to have an enormous potential for bone regeneration ap-

plications.
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