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KEYWORDS ABSTRACT
Tissue Biomechanics Determining mechanical properties of very soft tissues have been considered as a
Stress Correction in popular and challenging topic in biomechanics only in the last decades. In addition, these
Necking Zone tissues do not have any weight-bearing functions, however, their mechanical
. . characterization is important for designing new safety equipment, diagnosis and
Tissue Microstructure treatment of the diseases and tumors. Liver is one of the vital body organs that is highly
Tensile Tests porous and tearable and is highly susceptible to mechanical damage during accidents

and minimally invasive surgeries. In this study, a set of uniaxial tension tests was
performed on a bovine liver tissue. Linear elastic model in combination with the
Bridgman correction method was utilized to determine the mechanical properties, i.e.,
Young’s modulus. An image processing software was also developed utilizing MS
Visual Fortran language in order to obtain and track required geometric dimensions, i.e.,
radii of curvature, minimal sample radius in the necking zone, and probable detaching
during the test session. Our experiments showed a tensile elastic modulus of 15.51+1.62
kPa for the samples (p< 0.05). Different amounts for elastic modulus of the liver have
been reported in the literature. Hence, we conducted tension tests on samples with
progressively increasing diameters. The changes in the sample diameter was in the range
of 2.5 to 20 mm. In this way, the effect of sample diameter on elastic modulus was
inquired. Our results indicate an inverse relation between elastic modulus and diameter
in the tested zone. Such phenomena can be attributed to small sample size which is
similar to the size of liver lobules (a few millimeters). Hence, samples with diameters
in the range of lobule size cannot constitute a suitable representative element for the
liver tissue. To obtain valid results the sample diameters should be more than three times
that of the lobule.

Liver Lobule Size
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' Dynamic Testing Machine, Hct/25-400, Servo Hydraulic Valve
PID Controller, Zwick/Roell Co., Germany
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