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Bone Implant Interaction (Bone Resorption)
Stress Distribution in the Bone Calculation of Bone Resorption Influence of Bone Condensing

Development using Design Optimisation and Testing
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• spongy bone is not able 
to support cortical bone

• cortical bone is highly 
stressed
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• bone remodelling procedure is driven by mechanical 
stimulus 

• bone resorption can be calculated using finite 
element analysis coupled with bone remodelling 
algorithm
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• different dental implant 
designs for bone 
condensing are available 

• Bego RI implant uses a 
special  thread to achieve 
bone condensing

• influence of bone condensing technique can be 
studied using finite element analysis coupled with 
bone remodelling algorithm 

• bone density is equivalent to Young´s modulus

• higher bone resorption without bone condensing 
compared to optimal (100%) condensed bone 
were found
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Final Implant Design

Implant Design Stresses Verification of Details
• precise CAD geometry used for calculation

• forces for pre stressing of abutment screw and 
chewing considered

• equivalent stress caused by chewing

• overview over whole implant system

• equivalent stress for cross section of implant

• critical locations verified
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Design Optimisation

220 MPa

340 MPa

initial design

optimised design

• minimisation of stresses to avoid early fractures • optimal design was found using finite element 
axial symmetric submodels (2D) with short 
calculation times

• implant was designed in a 3D CAD system

• CAD geometry was transferred to the finite 
element system

• stresses of optimised design was verified using 
CAD data

Verification of Optimised Design Verification by Testing

• lifetime of the implant has to be tested

• standard test according to ISO 14801 will lead to 
long testing times (usually more than two month)

• main influence on lifetime of the implant is the 
bending moment

• testing time can be reduced by rotating bending 
test devices to two weeks

• SN curves were taken to evaluate the resistance 
against fracture

lifetime in cycles
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