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The objective of this project was to examine the role of degree of 

bone mineralization (DBM) parameters in controlling dynamic 

masticatory loading demand and its applicability to the diagnosis of 

the mechanical stability of oral bone regions with complications. 

Human cadaveric mandibular cortical and trabecular bones were 

subject to nanoindentation, dynamic mechanical analysis, and static 

and fracture testing following non-invasive micro-CT and clinical 

cone beam CT (CBCT) scanning. The elastic modulus had significant 

positive correlations with plastic hardness and viscosity while 

negative correlations with viscoelastic normalized creep and tangent 

delta for both cortical and trabecular bone tissues of human cadaveric 

mandibles (r=0.343~0.852, p<0.001). CBCT based mean DBM had 

positive correlations with strength and toughness (r=0.429~0.482, 

p<0.05) at the macro-level of cortical bone. Micro-CT and CBCT 

based mean DBM had significant positive correlations with modulus, 

strength, and toughness (r=0.556~0.900, p<0.04) while no significant 

correlation with tangent delta (p>0.288) at the macro-level of 

trabecular bone. For clinical studies, oral bone sites with periodontal 

disease had no significantly different values for all clinical CBCT 

based DBM parameters from control sites (p>0.05). The mean DBM 

was significantly higher for the failed dental implant group than for 

the contralateral successful group (p<0.026) while variability of 

DBM were significantly lower (p<0.041). Left TMJ condyle had a 

significantly higher mean gray value (1384.503 vs. 1330.092, 

p<0.001) than the right condyle. These outcomes will provide 

baseline information to help develop an innovative strategy for early 

diagnosis to reduce the potential risk of progressive deterioration of 

the mechanical stability of oral bone with complications under 

dynamic masticatory loading.  

Were the original, 

specific aims of the 

proposal realized?    

Yes, the original specific aims were realized as described in the 

Summary.  
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Were the results 

published?  If not, are 

there plans to publish?  

If not, why not? 
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To what extent have 

you used, or how do 

you intend to use, 

AAOF funding to 

further your career?  
 

This AAOF biomedical research award is very helpful to produce the 

preliminary results that are needed to advance current scientific 

knowledge to the next level and develop large scale projects. These 

research activities inspire me to continue cultivating my research 

career. 
 


