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Background Bone Remodeling Model Implementation Plan General Description of the DAP Bone Remodeling Model

Why Quantifying Change in Bone via Bone Remodeling is Objective of NASA Digital Astronaut Project (DAP) ation of Bone What does it do?
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= Skeletal loading along with endocrine regulation and local biochemical mediators are what drives the cellular £0 L A é* w i ] =i How does it do it:
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O R How does the computational algorithm work?
| | _ rf el Rates of change of bone volume fraction and cell populations are set to zero
Importance for the New Finite Element Based Strength Standard ; | . o e ;: / (Balanced healthy State Wlth Steady bone density).
® Other main objectives intend to inform the HHC Bone Discipline's efforts to address Bone Gap Fracture 3. We need a =
validated method to estimate the Risk of Fracture by evaluating the ratio of applied loads to bone fracture loads for ‘ Balance is broken by skeletal unloading, and rate of change 1S O longer 0.
expected mechanically-loaded activities during and after a mission

" One effort 1s underway to evaluate Finite Element (FE) estimates of bone strength (aka bone fracture loads) as a Ay | olp reduce L . . . . . .
potential standard for bone health. e ~fime bone - - affica The system 1ncluding bone properties and cell populations are integrated in

= A bone remodeling formulation that quantifies dynamic changes in bone has the potential of tracking changes in | = - of exercise protoco time to estimate the change,
volume fractions that can relate to QCT BMD and ash density estimates, upon which FE bone strength is based [1]. In el o maintain bone

addition coupling a BR model with a QCT based FE model may also provide geometry changes.

NOTE: Model parameters and methodology are currently focused on the femoral neck.

Mathematical Description Modeling the Influence of Skeletal loading Model Representation of Bone Loss Due to Insufficient Loading

System of ordinary differential equations Some likely intermediaries that enable sensor cells to trigger effector cells are NO and PGE-2 [5].
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