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Abstract

In this study, we evaluated the thermal denaturation characteristics of reusable NIPAM tissue mimicking
(TM) Phantom by measuring the thermal sensitivity. And the changes of acoustic characteristic and thermal
denaturation shape in NIPAM TM phantom according to the number of re-use time and re-use period were
observed. With the result, as the sonication time is increased, the sound velocity of NIPAM phantom was
decreased by 100 mys and the attenuation was increased slightly. However, the changes according to the
re-use period was not observed. In the thermal denaturation shape and size observation by ultrasound
sonicaton, the remarkable changes have not been confirmed. With the result of this study, NIPAM Phantom
was considered appropriate to evaluate and predict the effect of therapeutic ultrasound by in repeated

sonication test.
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I. MATERIAL AND METHOD
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Table 1. Components of NIPAM TM phantom

Ingredient weight ratio (%)
Degassed water 93.51
Acrylic acid (AAc) 0.27
N-isopropylacrylamide (NIPAV) 5.61
N,NO-methylenebisacrylamide (MBAmM) 0.23
ammonium persulfate (APS) 0.12
N,N,NO,NO-tetramethyl-ethylene (TEMED) 0.25
total 100
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Fig. 1. Experimental setup for thermal sensitivity test.
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Fig. 2. Experimental setup for ultrasound sonication.

I, RESULT AND DISCUSSION
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Fig. 3. Gray-scale and RGB scale changing of
NIPAM phantom by heating.
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Fig. 4. Acoustic parameter trends according to sonication time
and reuse period. (a) speed of sound, (b) acoustic attenuation.
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Fig. 5. Thermal denaturation shape by sonication times and
reuse period.
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Fig. 6. Lesion shape and area according to reuse
period. Reuse period: 1 day.
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Fig. 7. Lesion shape and area according to reuse
period. Reuse period: 2 day.
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Fig. 8. Lesion shape and area according to reuse
period. Reuse period: 3 day.
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