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Ultrasonic Phantom Based on Plastic Material for Elastography
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Abstract A human tissue mimicking phantom is constructed to assess the performance of a medical ultrasound
elasticity imaging system. In a human body, the tumor or cancer is stiffer than its surrounding normal tissue. A
technique for imaging the elasticity of such a tissue is referred to as elastography. Homogeneous elasticity
phantoms with differing Young's moduli are constructed using a plastic hardener and softener to simulate the
mechanical characteristics of a diseased human tissue. The Young's modulus of the fabricated homogeneous
phantom materials were measured from 11.1 to 79.6 kPa depending on the mixing ratio of the amount of the
hardener to that of the softener. An ultrasound lesion mimicking phantom was made of these materials, and
ultrasound elasticity imaging was performed on it. It is confirmed in this paper that the fabricated plastic-based
elasticity phantom is useful in representing the elastic characteristics of a human tissue.
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Fig. 1 External view of plastic phantom (type 1)
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Fig. 2 A typical B-mode image to the plastic
phantom (type 1)
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Fig. 3 Experimental apparatus used to measure
the Young's modulus of the plastic
phantoms
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Table 1 Properties of plastic phantoms

1 70 130 1 111
2 140 60 1 204
3 160 40 1 58.5
4 180 20 1 79.6
4
—e— Type 1 -~
35 —— Type 2 )4 4

—8— Type3 /

Stress (kPa)
123

Strain (%)

Fig. 4 Relationship between stress and strain for
the 4 types of plastic phantoms

Fig. 5 External side view of the constructed
phantom for testing ultrasonic elastography
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Fig. 6 lllustration of the experimental apparatus
used to elasticity imaging

Fig. 7 B-mode image(left) and strain imagel(right)
of an ultrasound elasticity phantom
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Fig. 8 Strain graph at the horizontal dotted line in
Fig. 7
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