
i-SUP2010: Abstract submission form  April 18-21, 2010  

 

Non-destructive characterisation of the influence of surface 

modification on the morphology and mechanical behaviour of 

rapid prototyped Ti6Al4V bone tissue engineering scaffolds.  

Pyka G.1,2, Kerckhofs G.1,2, Van Bael S. 2,3, Schrooten J.1,2, Wevers M.1 

1 Department of Metallurgy and Materials Engineering, Katholieke Universiteit Leuven, B-3001 Leuven, Belgium 

e-mail: gregory.pyka@mtm.kuleuven.be , tel: +3216328612, fax +3216321990 

2 Prometheus, Division of Skeletal Tissue Engineering, Katholieke Universiteit Leuven, O&N 1, B-3001 Leuven, Belgium 

3 Department of Mechanical Engineering, Division of Production engineering, Machine design and Automation, Katholieke 

Universiteit Leuven,B-3001 Leuven, Belgium 

 

Introduction: Bone tissue engineering (TE) is a multidisciplinary field of science focussing on 

healing large bone defects by designing and manufacturing constructs that combine open porous 

biomaterials with osteogenic cells to support cell seeding and in vivo bone formation. Selective 

laser melting (SLM), a relatively young rapid prototyping technique, offers the opportunity to 

produce micro-porous structures with highly controlled morphological properties by using robust 

computer design. As a.o. strut surface roughness (SSR) influences cell behaviour within a 

scaffold and as the required scaffold surface control is at present close to the technical SLM-

device limits, a subsequent SSR modification is required to control cell behaviour. This study 

investigated the influence of surface post-treatment of SLM Ti6AL4V scaffolds on the strut 

topography as well as on the mechanical properties, both locally and of the global structure. 

Methods, results and discussion: The untreated SLM Ti6Al4V scaffold struts surface showed 

an inhomogeneous roughness caused by non-melted powder attached to the surface. Therefore, 

roughness reduction by chemical and electrochemical polishing was performed, which apart from 

removing the inhomogeneities on the struts, allows to obtain a more cell-friendly strut topology. 

The effect of the SSR reduction (SSRR) procedure on the struts roughness was quantified by a 

non-destructive SEM-based measurement protocol. It showed strut surface smoothening, but 

also a decreased strut diameter (this was confirmed by micro-CT quantification), and thus 

influenced the mechanical behaviour of the scaffolds. The latter was characterised by the 

combined use of micro-CT with in-situ mechanical loading and advanced 3D images analysis on 

the scaffolds prior to and after SSRR. It showed a decrease in the scaffold’s mechanical 

properties in function of applied SSRR procedure.  

Conclusions: A quantitative characterisation of the morphological and mechanical scaffold 

changes due to surface modification could be obtained by a micro-CT-based approach, thus 

allowing to set up a surface optimisation protocol to define optical, morphological and mechanical 

properties in function of the desired cell behaviour. The latter will involve in vitro cell experiments.  
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