
Preliminary SEM and EDS have confirmed the presence of

minerals on the scaffold surface. In addition, cells cultured on

scaffolds containing ACP demonstrated increased ALP activity.
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Objectives: The engineering of functional microvasculature has

special impact for voluminous and metabolically active tissues. In

order to quantify formation of coherent vascular networks, ap-

propriate 3D imaging and image processing is needed. We present

a model for in vitro engineering, imaging and comprehensive

analysis of microvessel-like structures.

Material and methods: Small-diameter vessel equivalents were

fabricated from collagenous scaffolds, ATSC and endothelial cells.

Specimens were compared after 16 days of rotation or pulsatile

perfusion with regard to ‘‘capillary’’ density, recruitment of a-
actin-positive cells and branching from the central lumen. Algo-

rithms were developed for 3D measurement of characteristic

quantities of capillary-like structures and for pericytal recruitment

from CLSM (confocal laser scanning microscopy) data.

Results: The aggregates were imaged and measured three-

dimensionally by use of CLSM and image analysis. Capillary

density and the maturation of capillary-like structures ascertained

by the recruitment of á-actin-positive cells reached the highest

degree in the luminal portion of the perfused specimens. Manually

acquired histomorphometrical data were compared with computed

CLSM derived data and agree with results from automated 3D

measurement.

Conclusion: Application of hydrodynamic forces (flow and

pressure) is essential for microvascular engineering in vitro and has

impact for the engineering of ‘‘feeder donor vessel’’ with the

ability to supply surrounding tissues for the purposes of plastic and

reconstructive surgery.
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In this study, chitosan conjugates with starch and fibroin were

produced for increasing degradability in the presence of physio-

logical enzymes and cell proliferation capacities of biomaterials.

The degradation profile was monitored over prolonged time peri-

ods and characterization of chemical changes during degradation

periods were investigated by spectroscopic methods. Various ratios

of starch, fibroin and chitosan (%, (weight/weight)) were prepared.

The in vitro cell culture studies were conducted to evaluate bio-

compatibility and proliferation capacities of conjugate materials.

The DNA content of cells at certain time points of cell culture was

measured for their proliferation potentials. The cell morphologies

such as cell area and maximum cell length were measured over a

large cell population. The spectrum traces suggest that the weight

loss was primarily from starch degradation by a-amylase. The

absorption bands after protease degradation showed no significant

changes and this result can indicate that the enzyme activity was

impaired or inhibited by extensive crosslinking between oxidized

starch and fibroin or chitosan (a natural substrate of protease)

biopolymers. The DNA quantities of conjugate materials after cell

culture were increased linearly with higher fibroin ratios. This

result proves that fibroin incorporation into chitosan and starch

matrix is improving adsorption and proliferation properties of

conjugate materials. The unique cell features were detected for

each type of conjugate material. In general, the cells on pure fibroin

and chitosan had a higher cell area than conjugates. Higher fibroin

content steadily increased the cell area and cell length.
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Introduction: Atherosclerotic disease is the leading cause of death

in Western society. Most patients do not have suitable/sufficient

autologous tissue as bypass material. The main natural materials

constituting the arterial wall are type I collagen (for strength)

and elastin (for elasticity). Therefore, the goal of this study is to

use highly-purified type I collagen and elastin to create tubular

grafts.

Materials & Methods: Elastin fibres in diluted acetic acid were

moulded around a mandrel, frozen and lyophilised. Subsequently,

type I collagen in diluted acetic acid was moulded around the

elastin sleeve and mandrel, frozen and lyophilised. Mono- and

dual-layered scaffolds were chemically crosslinked (EDC/NHS),

with or without heparin. The growth factors VEGF and FGF-2

were bound to heparin by dipping techniques. The morphology and

ultrastructure were studied with SEM and TEM. The degree of

crosslinking and the amount of covalently bound heparin were

measured. Proteins and growth factors within the scaffold were

examined by (immuno) histology.

Results: Tubular mono- and dual-layered constructs were made.

Histology and TEM clearly showed attachment of the collagen

layer to the elastin layer. Crosslinking efficiency was 60%. Up to

20% of heparin was covalently attached to the scaffolds. Im-

munohistology demonstrated that heparin, VEGF and FGF-2 were

present throughout the scaffold.

Conclusion: These preliminary results are encouraging for the

construction of completely natural grafts, as (1) type I collagen and

elastin are the main components of the arterial wall, (2) this graft is

molecularly-defined and (3) glycosaminoglycans and growth fac-

tors can be added easily.
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