
In vivo bone formation by hMSCs showed a substantial decrease

in bone formation in the absence of AscAc whereas BAPN-treated

hMSCs produced a comparable amount of bone as cells grown in

control medium.

In summary, we showed that collagen, as well as its level of

crosslink, controls proliferation and differentiation of hMSCs

which could be further exploited to improve hMSCs-based bone

tissue engineering.
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Collagen-glycosaminoglycan (GAG) scaffolds are currently being

used in many tissue engineering applications including nerve,

cartilage and skin (1). The aim of this study was to investigate the

process of in vitro bone formation on a series of collagen-GAG

scaffold variants to find an optimal composition for use in bone

tissue engineering. Collagen-GAG scaffolds were made as previ-

ously described and crosslinked at 1058C (2). Scaffolds were di-

vided into two groups: [1] Collagen Variants: 0.5%, 0.75% and 1%

Collagen (w/v) and [2] GAG Variants: 0%, 0.022%, 0.044%

and 0.088% GAG (w/v). Scaffolds were seeded with 2�106

MC3T3-E1 cells and pre-cultured for 2 days to allow for prolifer-

ation before the addition of ascorbic acid and b-glycerophosphate.
Scaffolds were assessed at time points of 1, 3, 7, 14, 21 and 28 days.

Cell number, metabolic activity, alkaline phosphatase (pNPP as-

say) and osteopontin (ELISA) were measured at each time point

and scaffolds histologically assessed for mineralisation. Cell

number and metabolic activity was highest on the 1% collagen and

the 0.088% GAG scaffolds by day 28. Alkaline phosphatase was

seen to peak at day 14 although no difference was seen between

scaffolds. Nodules of mineralisation within the scaffold stained

with alizarin red appeared at day 14 and continued until day 28. The

results demonstrate that the 1% collagen and 0.088% GAG scaf-

folds variants are optimal for bone tissue engineering.
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Aim of this project is to investigate the ability of bacterial cellulose

(BC) and oxidized Bacterial cellulose (OBC) use as a scaffold in

tissue engineering. Bacterial cellulose was produced with being

provided optimum conditions from Acetobacter xylinus. BC was

transformed dialdehyde cellulose (DAC) as biodegradable form by

treating with periodate. Oxidation was carried out in aqueous so-

lution at 508C in the dark for 24 hours. The mole-to-mole ratio of

sodium metaperiodate to anhydroglucose repeat unit (AGU) of

cellulose was 0.5, 1.0 and 1.5.

In order to test cell response to the developed scaffolds osteo-

blast-like cells (SaOs-2) were cultured on them during two weeks.

Cell adhesion and morphology were analyzed by SEM while the

cell viability and proliferation were assessed byMTS test and DNA

quantification assays. Cell culturing experiments showed that cells

were able to attach on their surfaces. However it was found that

oxidation influenced cell viability, showing that there was an op-

timum oxidation degree for cell attachment. Besides the chemical

properties of the surface, the morphology was also found to be

dependent of oxidation degree. The one showed better ability for

cell attachment (AGU/cellulose: 1.0) has the surface more porous

which is a desirable property for a tissue engineering scaffold. Cell

attachment and proliferation on these scaffolds were successful,

whereas spreading of the cells on the material was not very fa-

vorable. Consequently, they can be used with surface modification

or with bioactive agent for spreading the cells on the scaffold better.
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In design of a tissue engineering scaffold, surface physicochemistry

is one of the most important issues to be considered. The physi-

cochemical properties of the surface directly influence the scaffold

performance by affecting the cellular response and ultimately ef-

fecting the new tissue formation. In order to improve the cell af-

finity, the surface hydrophiliticy, surface energy, surface roughness

and surface charge can be modify by different methods. Plasma

treatment is a versatile method for surface treatment of biode-

gradable polymers without altering their bulk properties. By this

method, it is possible to introduce or graft desired functional groups

onto the surface. This study aims to investigate the influence of Ar

plasma treatment on osteablast cell response for fiber mesh scaf-

folds from a starch-polycaprolactone blend. The scaffolds with

77% porosity were successfully produced by a wet spinning tech-

nique. The fiber surfaces were then treated by plasma at 30W for

15min using Argon as a working gas. It was observed that the

surface morphology and chemical composition were significantly

changed due to the etching and functionalization of the fiber sur-

faces. XPS analyses showed an increase of the oxygen content of

the fiber surfaces after plasma treatment (untreated scaffolds O/

C:0.26 and plasma treated scaffolds O/C:0.32). Both untreated and

treated scaffolds were examined using human osteoblast-like cells

(SaOs-2) during 2 weeks of culture. The cell seeded on wet-spun

SPCL fiber mesh scaffolds showed high viability and alkaline

phosphatase enzyme activity. Those values were found to be even

higher for the cells seeded on the plasma treated scaffolds.
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