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GUIDELINES FOR ABSTRACT READERS

The JBMR® Supplement 1 Abstracts serves as a compiled version of the Abstracts. Authors submit their own abstracts and are 
charged a fee to do so. Each abstract must be sponsored by a current ASBMR member. Authors are responsible for the accuracy 
of the content that they post. Authors are responsible for ensuring compliance with applicable human subject and animal subject 
procedures. When an abstract is submitted, one person is identified as the Presenting Author, the person who is expected to present 
the abstract at the ASBMR Annual Meeting.

The ASBMR depends upon the honesty of the authors and presenters and relies on their assertions that they have had sufficient full 
access to the data to be and are convinced of its reliability. The ASBMR expects that authors and presenters:

•	 Will disclose any conflicts of interest, real or perceived.
•	 Should disclose any relationship that may bias one’s presentation or which, if known, could give the perception of bias.
•	 Will affirm, for any study funded by an organization with a proprietary or financial interest, that they had full access to all 

the data in the study.
•	 Are responsible for the content of abstracts, presentations, slides, and reference materials.
•	 Keep the planning, content and execution of abstracts, speaker presentations, slides, abstracts and reference materials free 

from corporate influence, bias or control.
•	 Should give a balanced view of therapeutic options by providing several treatment options, whenever possible, and by 

always citing the best available evidence.
•	 Should disclose when any commercial product is not labeled for the use under discussion or that the product is still 

investigational.

The ASBMR:
•	 Will note those speakers who have disclosed relationships, including the nature of the relationship and the associated 

commercial entity. 
•	 Will peer-review the abstracts according to categories, but only to determine which will be selected for oral presentation, 

for poster presentations or for any awards. Abstracts are not otherwise subject to any quality or content review by ASBMR 
or JBMR®.

•	 Expects the audience for the Abstracts to be researchers, physicians and other health and allied health professionals.
•	 Protects the Abstracts by copyright, and prohibits the reproduction, distribution or transmission of the abstracts without the 

express written permission of ASBMR.
•	 Embargoes the Abstracts for public release in written, oral or electronic communications – until the start time of the session 

in which the presentation is being made at the ASBMR Annual Meeting

Disclaimer. All authored abstracts, findings, conclusions, recommendations or oral presentations are those of the author(s) and/
or speaker(s) and do not reflect the views of the American Society for Bone and Mineral Research or imply any endorsement. No 
responsibility is assumed, and responsibility is hereby disclaimed, by the American Society for Bone and Mineral Research for any 
injury and/or damage to persons or property as a matter of products’ liability, negligence or otherwise, or from any use or operation 
of methods, products, instructions or ideas presented in the abstracts or at the ASBMR Annual Meeting. Independent verification 
of diagnosis and drug dosages should be made. Discussions, views and recommendations regarding medical procedures, choice of 
drugs and drug dosages are the responsibility of the authors and presenters.
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gold standard to be employed for prediction of load [1] in preference to relatively inaccurate, 
expensive and time-consuming tools such as FEA. In addition, examples of areas where 
such predictive capability is of great value are the design and post-operative analysis of 
orthopaedic implants [2].Nine hydrated third metacarpal bones (B1-B9) from thoroughbred 
horses were tested in ex vivo experiments. A set of strain gauges was attached to the lateral, 
dorsal, and palmar cortices of the bones. Compressive cyclic loads were applied to the bones 
using an MTS machine. Displacement of the machine ends, the values of six kinds strains, 
the applied load, and the rate of loading were recorded. The input sector had 10 variables, 
including time (t), side (left or right limb), age (y), and strains (ε). The output of the simula-
tion was the cyclic load being applied to the bone samples.The ANN model was successfully 
trained using ex-vivo measurements from B1, B3, B4, and B5. Afterwards, the ANN model 
was employed to predict the responses of B7. Figure 1a presents the comparison of the ex-vi-
vo experiments and the load prediction of the ANN. The trend of experimental results was 
consistent with the prediction of the ANN. A force-displacement curve recorded experimen-
tally and that obtained via the ANN model are demonstrated in Figure 1b. A histogram of 
errors between the ex-vivo load and the prediction of the ANN is presented in Figure 1c. The 
outcome of regression analysis between experimental results and the prediction of the ANN 
model is illustrated in Figure 1d.Artificial neural networks (nonlinear mapping approach) 
were used to solve the forward problem for the estimation of applied load. The ability of 
ANN to predict load from measurements of displacement, rate of loading, age, side (left or 
right limb), and strains was discussed. ANN is an invaluable tool for quantifying responses 
of long bones under mechanical loading.[1] A. A. Zadpoor. (2013). J Mech Behav Biomed 
Mater. 27: 249-61.[2] S. Mouloodi et al. (2020). J Mech Behav Biomed Mater. 102: 103527.

Disclosures: Saeed Mouloodi, None
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Random Walk in 3D Model of Water Diffusion in the Human Mineralized 
Collagen Fibril *Fabiano Bini1, Andrada Pica1, Andrea Marinozzi2, Franco 
Marinozzi1. 1Department of Mechanical and Aerospace Engineering, “Sapienza” 
University of Rome, Italy, 2Orthopedy and Traumatology Area, “Campus Bio-
Medico” University, Italy

At the nanoscale bone tissue is characterized by the mineralized collagen fibril (MCF), 
a recurring structure mainly composed of apatite mineral, tropocollagen molecules (TC) and 
water. The latter has a crucial role in bone biomineralization. In this study, we aim to analyse 
the mass transport at the collagen-apatite level of porosity by means of a 3D random walk 
model.We considered a representative building block of the MCF according to [1-2]. We 
assumed a mineral volume fraction that represents an intermediate mineralized condition 
(32%vol). The geometrical dimensions of the nanocrystals and TC molecules are obtained 
with random extractions from Gaussian probability distribution functions within the range 
indicated in literature. We generated a model of the building block using the Metropolis 
algorithm in which platelets start in a regular configuration and then are subjected to random 
displacements and inclinations. The analysed arrangement of the building block is obtained 
after roughly 6·106 moves and rotations.The water diffusion within the building block is 
simulated by using a 3D random walk method. We computed the trajectory of the water 
molecule for 30k time steps Δt = 5·10-10 s and take the average over 300 water particles. 
We assume that mineral platelets and TC molecules are impermeable obstacles to water 
diffusion. Periodic boundary conditions are used to prevent error from the finite size of the 
building block.The diffusion coefficient is calculated from the mean square displacement 
of water molecules (MSD) according to the equation D=MSD/2nt, where D is the diffusion 
coefficient, n is the spatial dimension, i.e. n=3, t is the time, i.e. t = nT·Δt, with nT –number 
of time steps [3].The model provides a good prediction of the apparent diffusion coefficient, 
i.e. D = 3.25·10-10 m2/s in agreement with previous results achieved from experimental 
[4] and computational investigations [2]. The 3D random walk model is a valuable tool for 

investigating the influence of the structural hindrance on the diffusivity since the structure of 
the building block is included in the diffusion model.Insights into MCF structure and proper-
ties enhance the understanding of bone mineralization and may improve the design of smart 
structural nanomaterials.References:1. Jäger et al. (2000). Biophys. J. 79: 1737-17462. Bini 
et al. (2019). Sci. Rep. 9:26583. Stylianopoulos et al. (2010). Biophys. J. 99:3119-31284. 
Marinozzi et al. (2014). Biomatter 4:1 e28237 
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P-316
The Interactive Effects of Dynamization Time and Degree on Bone Healing 
*Ruisen Fu1, Bettina Willie2, Haisheng Yang1. 1Department of Biomedical 
Engineering, Beijing University of Technology, China, 2McGill University, 
Shriners Hospitals for Children, Canada

Introduction: Dynamization, reducing the fixation stiffness from a rigid to a more flex-
ible condition, is widely used clinically to promote fracture healing. However, the most 
effective time to apply dynamization on healing outcomes remains controversial. Preclinical 
studies have demonstrated that dynamization with a degree of ~0.1 (the ratio of the flexible 
to rigid stiffness) at an early stage of healing (e.g. one week post-osteotomy) in rat femurs 
led to delayed healing (1-2). In contrast, a clinical study observed enhanced bone healing 
with early dynamization (3). It should be noted that the baseline fixation stiffness as well 
as the dynamization degree are different between those studies. Given the critical role of 
the fixation stiffness in determining the interfragmentary movement and thus regulating the 
healing process, it is important to understand how the degree and timing of dynamization 
interactively affects the healing process. Thus, the aim of the current study was to use finite 
element modeling to quantify the combined effect of degree and timing of dynamization 
on healing outcomes in an ovine model.Methods: Based on an ovine tibial fracture healing 
model which involves a fuzzy logic-based mechano-regulated tissue differentiation algo-
rithm (4-5), we applied varied dynamization degrees (DC=0.1 to 1; 1 represents a rigid 
fixation) at 1, 2, 3, and 4 weeks (R1wF, R2wF, R3wF, R4wF) and computationally evaluated 
bone formation and biomechanical integrity during the healing process.Results: Our results 
demonstrated that early dynamization (at 1 and 2 weeks) significantly affected the healing 
process and outcomes (Fig. 1). However, the beneficial effect of early dynamization was 
dependent of the dynamization degree. Specifically, a higher dynamization degree (e.g. 0.1) 
led to a marked delay in bone formation and unrecovered stiffness whereas moderate dynam-
ization degrees (e.g. 0.3 or 0.5) significantly enhanced bone formation and biomechanical 
properties of the fractured bone (Fig. 1).Conclusions: Our results suggest that dynamization 
degree and timing interactively affects the healing process and therefore clinical application 
of dynamization should consider their interaction carefully to achieve a beneficial healing 
outcome.References: [1]. Claes et al, JOR, 2009. [2]. Willie et al, CORR, 2011. [3]. Huang 
et al, Injury, 2012. [4]. Shefelbine et al, JB, 2005. [5]. Simon et al, CMBBE, 2011. Acknowl-
edgement: NSFC (11702008), BJNSF (7202003).




