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Abstract
Bone–implant stability can be improved by fabricating porous titanium implant surfaces using additive manufacturing 
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interfacial bonded, a thorough understanding of the biomechanical properties of porous (lattice) implants is essential. 
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favorable physiological environment for bone ingrowth and strengthens the bond between the implant and bone. 
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technique. These studies proved that FE sub-modeling analysis can be 
used to investigate micromechanical behavior and that it is a reliable 
simulation method for resolving multi-scale mechanical issues that 
cannot be solved by traditional in vitro simulation or experiment.

In order to improve bone ingrowth capability, this study develops 
a novel lattice type that may be more suitable for AM bone-implant 
interface applications. In order to create a brand-new lattice, FE sub-
modeling analysis was used to comprehend the mechanical behavior of 
the bone-implant interface under micro-strain. In order to carry out the 
process of bone ingrowth, porous titanium alloy implants made with 
new Diamond lattices were inserted into the lateral femurs of rabbits for 
an eight-week period. To confirm the FE sub-modeling analysis result, 
interfacial tensile bonded strength tests between various lattices and 
bone tissues were carried out.

The fact that only strain was used as the bone remodeling index 
in the FE sub-model analysis was the study’s only drawback. Since 
strain energy and other indicators were recently proposed, the analyzed 
results were only used as a reference for trends. In the in vivo animal 
experiments, there was no special control over the rabbits’ activities 
(movement direction or jumping times) after surgery. The FE sub-
modeling analysis assumed load and boundary conditions, so simulation 
and animal experiment results cannot be directly validated. Because the 
tensile bonded strength test can directly indicate the normal bonded 
lattice strength and the surrounding bones after osseointegration, it 
was only used to understand the mechanical performance of the lattice 
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