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Initiation of Traumatic Brain Injury: Predicting Cellular Damage at the
Molecular Scale
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When an imBact is applied to the head, non-physiological flow occurs within
the interstitial fluid of the cerebral parenchyma. To investigate the effect of this flow on the
cell membrane at the molecular level, molecular dynamics simulations of phospholipid bilayers under
shear flow were conducted. The results revealed that the membrane structure becomes unstable and
eventually ruptures when the applied shear rate exceeds a critical value. The critical shear rate
could be predicted through linear stability analysis. Additionally, it was observed that the
membrane experiences negative tension and undergoes compression below the critical shear rate.
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