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The host response to such a tissue engineered construct includes

an innate immune response (inflammatory response) towards the

biomaterial component and an adaptive immune response to-

wards an immunogenic biological component. Since biomaterials

are used as vehicles in such combination products it is important

to clarify the role of the biomaterial component in potentiating

the immune responses towards the biological component due to

the adjuvant effect of the biomaterial. Maturation of dendritic

cells (DCs) upon encountering a pathogen or ‘danger signal’ is

the central means by which adjuvants act in the enhancement of

an adaptive immune response to an associated antigen. DCs are

important in the context of biomaterials when there is a specific

immunogenic biological component present which is part of the

combination product. We have shown that poly(lactic-co-glycolic

acid) (PLGA) acts as an adjuvant in the immune response

against co-delivered antigen. As adjuvants act through the mat-

uration of DCs, we have determined a differential biomaterial

effect on DC maturation. We hypothesize that DCs use analo-

gous mechanisms to recognize and respond to biomaterials

as they use to recognize and respond to pathogens. We have

identified ‘danger signals’ associated with biomaterial implanta-

tion site and the significance of this is being evaluated using an

animal model. We are examining the pattern recognition recep-

tors which may be involved in mediating DC recognition of

and response to biomaterials, particularly focusing on toll like

receptor-4 (TLR4) and C-type lectin receptors and the biomate-

rial associated ligands, e.g. carbohydrate modifications of ad-

sorbed proteins.
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In tissue engineering (TE), several biological, mechanical and

geometrical design constraints need to be addressed in order to

create an adequate micro-environment for cells response. In this

study, the correlation between architectural features of the scaffold

construct and cellular behavior was investigated for a blend of

starch and polycaprolactone (SPCL). The aim was to determine the

effects of scaffold parameters on mechanical properties on cell

seeding efficiency and proliferation of human osteoblast-like cells

(SaOs-2) of scaffolds obtained via Rapid Prototyping (Bioplotter)

and fiber bonding. For fiber bonding, a L8 design of experiment

approach was used to produce different scaffold morphologies and

properties by systematically varying processing parameters. For

rapid prototyping, processing parameters such as filament orien-

tation, offset, and building layers were also varied to obtain dif-

ferent structural configurations.

Fiber bonding method produced randomly oriented fiber mesh

with porosity values up to 75%, whereas rapid prototyping method

produced a precise 3D architectures with similar porosity levels.

Correlation between the mechanical performance and scaffold

architecture was determined. Scaffold architecture was demon-

strated to have a profound effect on cell seeding efficiency and cell

proliferation. SEM micrographs and HE staining indicated cells’

preference during seeding towards points of geometric constraint

that resulted in higher seeding efficiencies for low values of po-

rosity. Conversely, high values of porosity revealed to be an im-

portant aspect to enhance cell proliferation for longer culture

periods. These results are an indication that scaffold architecture

can be optimized according to a specific envisaged cellular re-

sponse and period of culture.
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Previous studies have shown that dynamic bioreactor conditioning

of tissue engineered (TE) heart valves is beneficial to their growth

and maturation. To the authors’ knowledge, no bioreactor system

has yet employed a ventricular assist device (VAD) to host TE

valves. In this study, the InCor paediatric VAD (30mL blood

chamber volume) is used to this end. The pump of the VAD

system, the artificial ventricle, has two chambers: a blood and a

pneumatic chamber separated by an elastic membrane. A pneu-

matic driver provides pulsatile air-pressure to the ventricle’s

pneumatic chamber, ejecting the fluid in the blood chamber. A St.

Jude HP Mitral mechanical heart valve is placed in the inflow

position of the ventricle. The TE heart valve is placed in the

outflow position. The ventricle is coupled in series with a glass

Windkessel compliance chamber, throttle and glass reservoir,

connected by silicone tubings. The reservoir sits on a metal lab-

jack used to adjust ventricular filling pressure between 0 and 7.4

mmHg. Gaseous exchange with the reservoir interior was

achieved using a 0.2 mm filter. The system fits a standard incu-

bator, and all components which contact culture medium may be

autoclaved except for the ventricle, which is sterilized by ethylene-

oxide. Preliminary tests with a biological valve in the outflow

position achieved physiologically relevant values for pulmonary

artery pressures (med/min/max¼ 15.7/18.3/6.5mmHg), frequency

(70 bpm) and flow output (2.1 L/min). The use of this system

may better reproduce physiological pressure and flow condi-

tions, which may improve conditioning of tissue engineered

valves.
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