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Project description:
Bone fragility is usually studied in mouse and rat models. The preferred mechanical test to assess bone fracture resistance is notched fracture testing of the femur. This method requires that a precise notch is placed on the femur. The goal of this project is to create a device to clamp rodent femurs and create sharp notches of precise depth. 
The student team will need to create a fixture to hold the dissected femur so that the notch is created at a consistent location and without rolling. Then, the team will need to devise a strategy for precisely notching the bone with a fine blade to a consistent, specified depth. The device will need to work with mouse and rat bones, which have substantially different sizes. It is expected that the team will test their apparatus using 3D printed femurs.
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Figure. Upper: Schematic of bending test on notched femur. Lower: cross-section at the location of the notch, following fracture. From Ritchie et al.,2008, Bone.
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These solutions assume a circular cross section whereas long bones
generally are far less uniform. A “propagation of errors” calculation
through these “thick-walled pipe” stress-intensity solutions shows
that deviations of the bone dimensions away from a circular cross

Ki = Fy0p /TR0 , (5)

where F, is a geometry factor and oy, the applied bending stress, is
calculated from the bending moment M (=PS/4) in terms of the
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Fig. 3. Schematic diagram of where the specimens were taken from the femurs. For the mice the entire shaft of the femur was used and for the rats only the half of the shaft closest to
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Measurement of the
toughness of bone: A tutorial
with special reference to ...

R. Ritchie, K. Koester, S.
AU Jonova et al.
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Abstract:

Quantitative assessment of the strength and
toughness of bon has become an ntegral
part of many biological and bioengieering
studes on the structural propertes of bone
and their degradation due to aging, disease
and therapeutic reatment, Wheress the
biomechanica techriques for characterizng
bone strength are wel documented, few
studies have focused on the theory,
methodology, and various experimental
procedures for evaluating the fracture

of bone, e, tsresistance to
fracture, with particuar reference to whole
bone testing in small animal studies. In this
tutorial, we consider the many techniques for
evalusting toughness and assess ther spec
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