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PE-CVD processes improve cell affinity of polymer scaffolds for Tissue
Engineering 
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Tissue Engineering aims to become an alternative to organ transplant to reconstruct,

replace, or repair living tissues and organs. Porous biodegradable scaffolds have been

developed as temporary support and initial backbone for cells to assemble into a

functional tissue. The optimization of surface properties of scaffolds is a critical aspect,

as they influence the initial interactions between the cells and the material, particularly

the cell behaviour in terms of adhesion, growth and proliferation in the porous matrix.

Surface modification using plasma processes is a versatile and effective tool in tailoring

the surface physical/chemical properties of scaffolds to achieve the desired cell

response. A common problem with 3D scaffolds is limited cell colonization in the core of

the scaffolds. It can be resolved by properly tuning the parameters of the surface

modification at the periphery and within the scaffolds, in a way that cell adhesion and

penetration are balanced to provide a uniform cell distribution.

Poly ε-caprolactone (PCL) and poly 

D,L

-lactic acid (P

D,L

LA) scaffolds with controlled pore

dimensions (100-200 µm) have been produced by means of Solvent Casting /

Particulate Leaching and Supercritical CO

2

 processing, respectively. Both scaffold

types were processed in low pressure RF (13.56 MHz) Glow Discharges; ethylene/N

2

(for PCL) and allylamine (for P

D,L

LA) were used to deposit PE-CVD coatings using

several conditions (power, pressure, duration and plasma modulation were carefully

tuned), to increase the affinity of Saos2 osteoblast and 3T3 fibroblast cell lines

respectively and promote their penetration inside the scaffolds. Very promising results

were obtained in terms of deep penetration of the plasma polymerised allylamine

deposits, and improved cell affinity inside the scaffolds with respect to untreated ones.

In particular, a new double PE-CVD process from allylamine (core) and hexane

(periphery), gave both very interesting and promising results in terms of fibroblast

colonization of the core of the P

D,L

LA scaffolds, resulting in a homogeneous cell

distribution.
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