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Prevention of traumatic brain injury due to rotational impact is important from the
frequency and severity of the injury in various accidents. However, head injury
criterions existing have not been able to correctly estimate or predict the injuries. In
order to establish the injury criterion capable of evaluating the severe traumatic brain
injury, the multi scale relationships between the rigid-body motion of a head measured
in dummy, brain parenchyma deformation and cell scale damage should be elucidated
seamlessly. In this study, we constructed a precise head physical model and carried out
the side impact experiments to clarify the relationship between the brain parenchyma
deformation and rigid body motion of the head. In addition, in order to elucidate the
relationship of cell damage and brain parenchyma deformation, brain physical model
with cultured PC12 cells was developed and shear deformation was applied to the
model. As the results obtained in the side impact experiments, the most important
mechanism of deep brain deformation behavior was due to reverse rotation of the left
and right brain. In addition, the 0.25 shear or principal strain of brain parenchyma
model causes significant increase of neuritis damage rate.
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