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INTRODUCTION: The surface of a material is 

the first contact with the cellular environment 

upon inoculation (in vitro) or implantation (in 

vivo) and as such these surfaces must, at 

minimum, possess properties amenable to cell 

adhesion. However, many polymers used as 

biomaterials lack functional moieties and the 

overall hydrophobic nature of the polymers 

encourage non-specific protein adsorption. One 

method of changing the surface properties of 

polymeric biomaterials is graft copolymerization 

of functional polymers thereby providing 

functional groups and reduced hydrophobicity to 

the material. 

METHODS: The polymers investigated in the 

current study are PLGA, PCL and PHBV. Films 

(serving as model substrates) were produced by 

solvent casting or spin coating, scaffold were made 

by thermally induced phase separation (TIPS), 3D 

printing, or selective laser sintering (SLS). Surface 

modification strategies applied involved 

hydrolysis, graft copolymerisation, or in case of 

SLS, was inherent in the process. 

RESULTS: The ability to modify the interior of 

scaffolds is of outmost important for tissue 

engineering applications. We have shown that the 

choice of solvent during graft copolymerisation of 

TIPS scaffolds will affect the position of the 

grafted layer.[1,2] We have now expanded this to 

3D printed scaffolds. In the case of SLS, the 

process cause thermal degradation of the polymer 

substrate. This cause introduction of a high density 

of carboxylate groups on the scaffold surface 

resulting in rapid water uptake.[3]  

The graft copolymerisation method is very 

versatile, allowing for a large range of functional 

groups to be introduce on the polyester surface. It 

also allows for introduction of dual functionalities 

with enhanced surface properties.[1] The potential 

issue using this method, is that the grafted chains 

themselves are not biodegradable and will remain 

in circulation after the polyester substrate 

degrades.[4] It is therefore important to control the 

molecular mass of the grafted chains such that they 

can be cleared by renal filtration.[4] This can be 

achieved using radiation induced RAFT mediated 

grafting of a methacrylate or acrylate monomer as 

illustrated in Scheme 1.  

Scheme 1. Chemical reaction of modifying 

PCL by radiation induced RAFT mediated 

grafting. 

DISCUSSION & CONCLUSIONS: Once a 

suitable surface modification process has been 

achieved, it is important to evaluate (i) how the 

modification process has affected the bulk 

properties and (ii) the stability of the surface 

layer.[4] In regards to bulk properties, some 

studies investigates changes to mechanical 

properties or changes to rate of degradation. 

However, thus far, very little attention has been 

paid to evaluation of surface layer stability. 

Therefore, new methods will need to be developed 

to look into this process in detail. Depending on 

the surface modification process, different 

scenarios will take place. For hydrolysis or SLS, 

the reduced molecular mass of the polymer at the 

surface could enhance surface layer solubility. For 

graft copolymers, the penetration of the grafting 

process into the substrate depends on the 

solvent/monomer/polymer system used,[2] and this 

will likely affect the surface layer stability. A new 

tool-box for polyester-based materials modified by 

different methods therefore needs to be developed. 
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