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Trabecular bone

Gibson, L. 1., and M. F. Ashby. Cellular Solids: Structure and Properties. 2nd ed. Cambridge
University Press, © 1997. Figures courtesy of Lorna Gibson and Cambridge University Press.
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Trabecular Bone Structure

Lumbar spine
11% dense
42 year old male

Images

removed due to copyright restrictions.

Femoral head
26% dense
37 year old male

Ralph Muller, ETH Zurich
Micro-CT images

Lumbar spine
6% dense
99 year old male



Trabecular Bone Structure

Femoral head Femoral head Femoral condyle (knee)

Source: Gibson. L. J. "The Mecahnical Behaviour of Cancellous Bone." Journal of
Biomechanics 18 (1985): 317-28. Courtesy of Elsevier. Used with permission.



http://www.sciencedirect.com/science/article/pii/0021929085902878
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Trabecular architecture and
mechanical loading

Figure removed due to copyright restrictions. See Figure 1: Pontzer, H., et al. "Trabecular Bone in the Bird Knee Responds
with High Sensitivity to Changes in Load Orientation." The Journal of Experimental Biology 209 (2006): 57-65.



http://jeb.biologists.org/content/209/1/57.abstract
http://jeb.biologists.org/content/209/1/57.abstract

Trabecular architecture and
mechanical loading

Figure removed due to copyright restrictions. See Figure 7: Pontzer, H., et al. "Trabecular Bone in the Bird Knee Responds
with High Sensitivity to Changes in Load Orientation." The Journal of Experimental Biology 209 (2006): 57-65.



http://jeb.biologists.org/content/209/1/57.abstract
http://jeb.biologists.org/content/209/1/57.abstract

Video: "Studying Locomotion With Rat Treadmills, Wind Tunnels." March 9, 2012. Science Friday. Accessed November 12, 2014.



https://web.archive.org/web/20140727023655/http://www.sciencefriday.com/video/03/09/2012/coolest-lab-ever.html
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Mechanical Pupeties of Trabewla Bowe
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Compressive
stress-strain curves

Figure removed due to copyright restrictions. See Fig. 1: Hayes, W. C., and D. R. Carter. "Postyield Behavior
of Subchondral Trabecular Bone." Journal of Biomedical Materials Research 10, no. 4 (1976): 537-44.

Hayes and Carter, 1976


http://onlinelibrary.wiley.com/doi/10.1002/jbm.820100409/abstract
http://onlinelibrary.wiley.com/doi/10.1002/jbm.820100409/abstract

Compression
Whale Vertebra

Images removed due to copyright restrictions. See Figure 5: Miller, R. S. C. Gerber, and W. C. Hayes. "Micro-compression:
A Novel Technique for the Non-destructive Assessment of Bone Failure." Technology and Health Care 6 (1998): 433-44.

Muller et al, 1998


http://www.ncbi.nlm.nih.gov/pubmed/10100946
http://www.ncbi.nlm.nih.gov/pubmed/10100946

Nazarian and Muller 2004

Source: Narzarian, A., and R. Miiller. "Time-lapsed Microstructural Imaging of Bone Failure Behavior."

Journal of Biomechanics 37 (2000): 1575-83. Courtesy of Elsevier. Used with permission.


http://www.sciencedirect.com/science/article/pii/S0021929003002549

Images removed due to copyright restrictions.
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Tension

Figure removed due to copyright restrictions. See Fig. 5.6: Gibson, L. J., et al.
Cellular Materials in Nature and Medicine. Cambridge University Press, 2010.

Carter et al., 1980


http://books.google.com/books?id=AKxiS4AKpyEC&pg=PA135
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Aligned Trabeculae

. e o
1 mm ﬂ@‘ 2 it

Femoral Condyle (Knee)

Source: Gibson. L. J. "The Mecahnical Behaviour of Cancellous Bone." Journal of
Biomechanics 18 (1985): 317-28. Courtesy of Elsevier. Used with permission.
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