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Measurement of Soft Tissue Elasticity in Vitro — Common Methods
and Applications
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Abstract: Elasticity is an important characteristic of soft tissue which can be used for
establishment of tissue mechanical model, simulation and analysis of biomechanical systems,
diagnosis of diseases, and evaluation of new treatment efficacy. From the fundamental knowledge
of elastic mechanics and material mechanics, the elasticity of soft tissue can be measured using

standard testing methods such as compression, tension, torsion and bending. The advantages of

HUANG Yan-ping, ZHENG Yong-ping these tests are simple boundary conditions so that intrinsic elastic properties such as Young's
Department of Health Technology and Informatics,  modulus, shear modulus or Poisson's ratio can be easily measured. However, because of the
The Hong Kong Polytechnic University, Hong Kong,  requirement of preparation of samples with a regular shape, these tests can be only applied for
China soft tissue assessment in vitro. With the incorporation of viscoelastic models, these tests can
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also be used to measure the nonlinear elastic and viscous parameters of soft tissues. Because of
easy operation, these tests have been widely used to measure the elastic properties of soft tissues
in practice. In this paper, we introduce some common techniques for the measurement of soft
tissues elasticity in vitro and discuss the advantages and disadvantages of these techniques and
corresponding biomechanical models. Finally we use the mechanical test of articular cartilage
in vitro as an example to explain the applications of these methods in fields of biomedical
engineering.

Key words: elasticity; elasticity measurement; siress; strain; Young's modulus; shear modulus;

Poisson's ratio; viscoelasticity; mechanical test; compression; tension; torsion; bending; swelling
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