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Methods for Treating and Promoting Bone Regeneration

HYPOTHESIS:
Bone regeneration can be accelerated by use of novel local or systemic therapies.

PROJECT DESCRIPTION (Include design, methodology, data collection, techniques, data analysis to be
employed and evaluation and interpretation methodology)

Design: The effects of local or systemic drug treatments on promoting bone regeneration will be
determined by comparing drug-treated cohorts to vehicle/placebo control cohorts. Variables to be
assessed include drug dose, treatment regimen, and temporal effects on bone regeneration.
Methodology: Experiments will employ one or more animal models to assess different aspects of bone
regeneration. Surgical models may include rat knee arthritis, a closed femur fracture model in rats, a
femur segmental defect model in rats, cortical defect models in rats or rabbits, and posterolateral spinal
fusion in rabbits.

Data Collection: Drug effects will be evaluated using multiple outcome measures that may include (a)
measuring local or systemic drug levels, (b) drug effects on target pathways using molecular and cellular
measures, (c) bone and cartilage formation by X-ray, uCT, and histological methods, (d) assessment of
function using gait analysis, kinetic weight bearing, and X-ray videography, and (e€) mechanical
assessment of healing.

Data Analysis & Interpretation: Parametric and non-parametric statistical analyses of the data will be
employed to identify drug effects. Improvements in mechanical integrity of the bone and improved
functional use of the bone will be the principal outcomes. Secondary outcomes will include drug effects
on molecular and cellular mechanisms.

Techniques to be used: Multiple methods will be used to conduct, collect, and analyze data. Prominent
methods include: (a) animal surgery and care, (b) X-ray and radiographic image collection, (c)
histological specimen collection and preparation, (d) functional analysis of animal movement, (¢)
mechanical testing, (f) molecular and cellular methods, and (g) statistical data analysis.
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Please explain Cancer relevance: Bone tumors often manifest as fractures. Furthermore, tumor resection generally
leaves large boney defects that require significant intervention to stabilize the bone and to promote bone formation
to heal the defect caused by tumor resection.
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WHAT WILL THE STUDENT LEARN FROM THIS EXPERIENCE?

Student will learn bone biology and orthopaedic related methods for treating bone injuries at a basic
level. The students should also gain significant, practical knowledge of the scientific method,
experimentation related skeletal regeneration and tissue engineering, and data analysis.



