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Basic principles for designing 3D-printed personalized porous tantalum prosthesis”
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[Abstract] Objective To summarize the basic principles for designing the personalized porous tantalum
prostheses in order to guide the model design of prostheses,reduce the design risks and satisfy the clinical re-
quirements. Methods In the design of 53 cases of 3D-printed porous tantalum prostheses, the influences of
prostheses (size,mechanical properties) ,bone tissue (biomechanical and mechanobiological features) and tan-
talum material (density and cost) were comprehensively considered, thereby the basic principles for designing
porous tantalum prostheses were summarized. Results The design of personalized 3D-printed porous tanta-
lum prostheses needed to satisfy "four basic principles",including the anatomical matching principle of pros-
theses,safety principle of prostheses, effectiveness principle of stress in bone tissue, and safety principle of
bone tissue. On the basis of satisfying "four basic principles",the cost minimization principle was further con-
sidered. For the porous tantalum prostheses designed according to "four basic principles",the clinical applica-
tion and follow-up (the longest follow-up period 3 years) found that the function in the defect site of the pa-
tients received the designed porous tantalum prostheses was recovered well with no failure case. Conclusion
The four basic principles can guarantee the effectiveness and safety of the personalized porous tantalum pros-
theses in clinical application. When combining with the cost minimization principle, the clinical application of
personalized tantalum prostheses can be further facilitated.
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