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Micro-design-Surface topography

Improve 

osseointegration

Improve implant 

fixation and 

stability

Improve wound 

healing

Enlarge 

surface area



• Tool fracture and chattering

• Significant amount of material waste.

• Can introduce microcracks on the 

metal

• Costly and time-consuming process.



Laser powder bed fusion (LPBF): selective laser

melting (SLM) or direct metal laser sintering (DMLS)

The electron beam powder bed fusion (EPBF)  

/electron beam melting (EBM)



• Survival rate of 94% (3y follow up)

• Can be personalized 
• Surface roughness >15μm (high)

• Mechanical performance scarce 
• Long term biologic reliability missing 



Geometric type 

Varying cross section shape

Over or under size part

Surface roughness: Due to exposure amount 

to laser/electron beam and heat dissipation 

Poor surface quality and structural integrity can diminish the mechanical performance

of the metallic structures

Dimensional inaccuracy: Due to shrinkage 

and residual stresses 



Microstructural  type 

Material property imperfection: Due to 

process parameters and building orientation

Poor surface quality and structural integrity can diminish the mechanical performance

of the metallic structures

Porosity:  Due to melting speed (Insufficient 

melting  and gas entrapment
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