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formation. Many methods have been developed for scaffold

preparation. However, precise control of porous structures such as

interconnectivity and open surface structure remains challenge-

able. In this study, we developed a template method for the prep-

aration of porous scaffolds by using biodegradable polymer

template and ice particulates. Two kinds of collagen scaffolds were

prepared. One is collagen mesh that was prepared by using a

synthetic poly(DL-lactic-co-glycolic acid) knitted mesh as a tem-

plate. At first a hybrid mesh of PLGA knitted and collagen was

prepared by forming web-like collagen microsponges in the

openings of a PLGA knitted mesh. And then the PLGA knitted

mesh was selectively removed. The interconnected porous struc-

ture of collagen mesh was confirmed by SEM observation. Another

collagen scaffold is collagen sponge with open surface structure

prepared by using embossing ice particulates as a template. Ice

particulates were formed on a plate and collagen aqueous solution

was poured onto them. Collagen sponge with a surface structure of

open big pores and a bulk porous structure of small pores was

prepared after freeze-drying. These collagen scaffolds were used

for cell culture of human dermal fibroblasts. The fibroblasts ad-

hered and proliferated in the collagen scaffolds. The open surface

and interconnected porous structures facilitated cell seeding and

homogeneous cell distribution. The template method is a useful

technique for the preparation of precisely controlled porous scaf-

folds for tissue engineering.

(OP 81) Development of Regenerative Therapies Using Ge-

netically Modified Cell Transplantation

T. O’Brien1
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Cell therapy may provide novel approaches to aid tissue regener-

ation. Genetic modification of cells may enhance the therapeutic

effect and cell therapy may be considered a form of gene delivery

given the homing characteristics of these cells. Thus combined

gene and cell therapy approaches hold great potential for future

therapeutics. A large number of vector systems exist for genetic

modification of cells. These include non-viral means such as lipo-

somes, adenovirus, adenoassociated virus and lentivirus. Me-

senchymal stem cells and endothelial progenitor cells may have

therapeutic use in a broad variety of diseases such as myocardial

infarction and peripheral vascular disease. We have demonstrated

that adenoviral vectors are a highly efficient gene delivery system

for both cell types. Lentivirus can efficiently transduce mesenchy-

mal stem cells but are randomly integrated into the host cell genome.

Autologous cell transplantation has advantages in terms of

avoidance of allogeneic immune responses but disadvantages as

the cells may be dysfunctional when harvested from diseased in-

dividuals. We explored this in the context of using endothelial

progenitor cells as an autologous therapy for diabetic vascular

disease. Endothelial progenitor cells were found to be dysfunc-

tional in patients with diabetes mellitus. We showed that genetic

modification of endothelial progenitor cells harvested from dia-

betic animals with an adenoviral vector encoding eNOS improved

the ability of these cells to enhance wound healing.

Thus genetic modification of stem cells may enhance the ther-

apeutic effect especially in the context of autologous cell trans-

plantation.
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Dexamethasone-loaded carboxymethylchitosan/poly(amidoamine)

dendrimer nanoparticles, CMC/PAMAM-Dex were successfully

synthesized to find applications as a controlled system of relevant

molecules in Bone Tissue Engineering. These are aimed at modu-

lating the proliferation and differentiation of stem cells, both in vitro

and in vivo. In previous work, we have demonstrated that CMC/

PAMAM-Dex nanoparticles are internalized with high efficiency

by different cell types, namely osteoblastic-cells, SaOs-2 and rat

bone marrow stromal cells, RBMSCs. The biocompatibility of HA

and SPCL scaffolds was also assessed by means of seeding

RBMSCs onto the materials and performing a luminescent cell

viability assay, after 24 and 72 hrs.

In this work, the ability of the nanoparticles to induce the os-

teogenic differentiation of RBMSCs and bone formation was in-

vestigated by exposing the nanoparticles (dispersed in culture

media) to RBMSCs during expansion period, then cells were

trypsinized and seeded (cell number of 1�106 per scaffold) over-

night onto the hydroxyapatite, HA and starch-polycaprolactone,

SPCL scaffolds. Afterwards, the constructs were implanted sub-

cutaneously on the back of F344 rats for the period of 4 weeks.

After the implantation period, the animals were sacrificed and

constructs retrieved. Micro-Computed Tomography (m-CT) anal-
ysis, ALP activity, osteocalcin content (ELISA), and calcium

content were performed to investigate new bone formation. For

routine examination of undecalcified constructs, Haematoxylin &

Eosin (H&E) and Toluidine blue staining were also carried out.

Results have shown that CMC/PAMAM-Dex nanoparticles are

biocompatible and enhanced new bone formation as compared to

controls (RBMSCs/scaffolds that were not exposed to nano-

partiles), in vivo.

(OP 83) Different Configurations of Membranes for Bioarti-

ficial Liver Application
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Fulminant hepatic failure and acute episodes in chronic liver

failure are associated with high mortality due to a sudden loss of

liver functions. Organ transplantation is the only treatment avail-

able to improve patient survival but shortage of donors worldwide
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