Wer kann uns helfen nicht krank zu werden?

Auf dem Weg zum kiinstlichen Knochen
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Life Expectancy

Male life expectancy (The UNDP
Human Development Report 2009)
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Female life expectancy (The UNDP
Human Development Report 2009)




Life Expectancy
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Further Life Expectancy

[ ]
m Entwicklung der Lebenserwartung
Fernere Lebenserwartung im Alter von 60 Jahren, 1901 bis 2050, Stand: 2003
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German Population 2014

13th coordinated Population Projection for Germany
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https://www.destatis.de/bevoelkerungspyramide/



Population Pyramids

- 1.282.390.000

. 1401.586.000 2015

China

.. 143.122.000 2015

EUROPE
2015

m________________m
T

http://populationpyramid.net/



Osteoporosis

Bone Mass Over Lifetime
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Daily Clinical Cases
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Images partially adapted from en.wikipedia.org September 17", 2014.



Bone as Hierarchical Material
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Approach

Images partially adapted from en.wikipedia.org September 17", 2014.



Identify Mechanical Behaviour

Tension

Compression

Conewise
Damagable Spring
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Whole Bone Simulation

Vertebral body Loading scenarios

HRpQCT BVTV + Fabric | Failure load
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Intervertebral disc

Damage at failure

Courtesy of Dr. Ghislain Maquer.




Whole Bone Simulation
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Courtesy of Dr. Hadi Hosseini.
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Where To Go?
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Current state of knowledge
damaged elasto-plasticity
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Elasto-plastic and damage
mechanisms unknown
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Where To Go?
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In Silico Design of
Hierarchical Materials

In Silico Optimisation of

Treatment Strategies and | ——p l
Clinics Related Experiments m
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> Production Rrocesse's >
Based on In Silico Design
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For what? To dance!
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Thank you for your attention!
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