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Expanding the Range of TBI Studies: Histopathological Changes in the Braln foIIowmg Repetitive Blast Wave Exposure

Introduction | Test sectlon with : _
Blast-induced traumatic brain injury (bTBI) can be caused by explosives from the battlefield, in regions of conflict, and even civilian n W e ;fj; - e g v V\\ -
areas due to acts of terrorism!!' 21131, Advancing precision diagnostics and therapeutics, for service members and veterans with bTBI

requires an understanding of the long-term changes in the brain after blast exposure. Human subjects cannot be used in blast injury o

research, due to ethical reasons. So, a pig model and an oxyacetylene-driven advanced blast simulator (ABS; Fig. 1) is used to advance
preclinical bTBI research since the brain anatomy and vasculature 1s similar to a human.

Objective of Pilot Study: Examine the histopathological changes in the brain immediately and two-weeks following nonlethal
repetitive blast wave exposure to capture the long-term effects and outcomes after bTBL

Outcomes of Pilot Study: Set the stage for future preclinical bTBI research with current and future collaborators to (1) detect bTBI both
on-site and in a quantitative manner, which will influence the development of precision diagnostics and therapeutics for service members 5
and veterans, (11) identify blast parameters that could be correlated with injury risk to predict the long-term effects and outcomes after

bTBI, (111) develop scaling laws that can translate blast injury results from animals to humans, and (iv) yield experimental data for
validating digital twin models that can predict the mechanisms of bTBI.
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Fig. 1: Oxyacetylene- a’rzven advanced blast Szmulator (ABS) at Iowa State Umverszly Length: 43-ft (13.11 m),
Cross-section of Test Section: 4-ft x 4-ft (1.22 mx 1.22 m), EWE: 8-ft x 8-ft (2.44 m x 2.44 m).
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Digital image correlation (DIC) Analysis: Quantify (1) skin deformation for the minipigs and (11) rigid body motion due to blast wave exposure, using
images recorded at 20,000 frames per second from two high-speed cameras (Photron SA-Z) calibrated for stereovision.
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