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Roughly 1.7 million people sustain a Traumatic Brain
Injury (TBI) every year. These injuries include, but are not
limited to, contusions, edema, hemorrhage, Intracranial
bleeding, and traumatic axonal injury. Among the leading
causes of clinically treated cases are blunt traumas to the
head resulting from falls, automotive collisions, and
assault. On the battlefield, improvised explosive devices o | ot At 1 _ ot £ o0
have led to TBI in as many as 62% of soldiers sustainin - : : * Indenter tip was held at the maximum aeptn for 20s;
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Analysis and Results
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Indentation Test Protocol BO1PorcS03, compressed to 18% Engineering Strain

 Ramp hold, Stress Relaxation Tests;

« 2.4mm diameter spherical tip was used to indent the top
surface of each cylindrical sample at a speed of 50mm/s;

« Maximum indentation depth h was prescribed between
0.4 and 0.9mm below the level of the contact surface;

« 30 cylindrical samples were obtained from 10 whole
porcine brains from six locations (circled in red);

« Each sample resulted in a right circular cylinder
10mm height and 10mm diameter;

« Samples are assumed homogeneous, incompressible,
Isotropic, and predominately white matter;

« Both indentation and compression tests were
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victims are either unaware of their condition or unable to — 20000 Coefficients |
receive adequate treatment before permanent brain damage l =g— A =25136.0 ] |
has occurred, thus reducing the quality of life of the i E o000 ¢ =180229.6 s 1|

Individual. Situations like these reveal critical gaps iIn
\_patient care, both In the clinical and battlefield settings. )
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The above graphs are results for the compression tests
performed on 5 brain samples strained from 5% to 30%
Engineering strain. Note the nonlinear stress strain behavior

Constitutive Modeling

2.4mm diameter spherical tip * Quasi-linear Viscoelasticity, Fung 1993
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s indenter K(g, t)._ G(t)o"(¢) In the Instantaneous elastic response. This Indicates that

One method of accurately diagnosing TBI severity involves an 250 gram capacity load cell Compression Tests . . brain tissue exhibits spatial nonlinear behavior. Data was

imaging technique that can discern changes in the mechanical ‘ * Polynomial hyper-elastic material model filtered using an 8 pole Butterworth filter at 1650Hz (CFC
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response of brain tissue. To achieve this, mechanical testing is i * Assumed form for the instantaneous response B N
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surface between indenter tip and specimen does not remain : : . | L. . . : :
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