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Variations of Speed of Sound and Attenuation Coefficient with
Porosity and Structure in Bone Mimics

#A Y O Frr 0] Y
(Seong It Kim*, Min Joo Choi**, Kang Il Lee*)

ZRNRD BAER, TR A%

(HaUxp: 20104 78 5, $EUXE 20104 78 28Y; AHUXE 20100 83 58)

E Aol Wl thEg W ZoiAlRte] gt 24 2 iAo Hks Auiry| st 95 ohgd Zh Eejot
A2 A w27t of g =gt 0 %RE 65.9 %Y thEEE 2t o7l W RALAIS) 34 R A 12.7 mm
9 A7 9 1.0 MHz9] $4] FU5F 21 3 40| oo, vALE 230} ERARAE ol g8t Fo Tl
o3tof S A, S452 W BANQ) 727 SAo) ARRlo| thFgol 7Rl w2t A AFHeR st
1.0 MHzol ) Z3E 24 Aet o 2ol $24 Aol et chggo) dist) 4P A B vAZHA AnAS
viepdict ojeh 22 Fahs o A1E 9 8] RARIE o}gdte) thE AeAkEel sl Wi Adet Y JAsto), Al
wol 4 TrHPE S A 230 Wk ZUE R FuA TR Aol E48k: FHAAE olsfshod =gl Aok
ANEol: Eries, W BAA, g2, SUE, BT, B9 239, &%, WHAs

Fagol A 9 o3t FF Lok (15.4)

In the present study, polyacetal bone mimics with circular cylindrical pores were used to investigate variations of
speed of sound and attenuation coefficient with porosity and microarchitecture in bone, The speed of sound and
attenuation coefficient of the 6 bone mimics with porosities from 0 % to 65.9 % were measured by a through-
transmission method in water, using a pair of hroadband, unfocused transducers with a diameter of 12,7 mm and
a center frequency of 1.0 MHz. Independently of the structural properties of the bone mimics, the speed of sound
decreased almost }inearly with the increasing porosity. The attenuation coefficient measured at 1,0 MHz exhibited
linear or nonlinear correlations with the porosity, depending on the structural properties of the bone mimics, These
results are consistent with those previously published by other researchers using bone samples and mimics, and
advances our understanding of the relationships of the ultrasonic parameters for the diagnosis of osteoporosis with
the bone density and microarchitecture in human bones.
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Table 1. Structural properties {pore dameler, pore spacing, and pore axis} and porosity of the 6 bone mimics used in the present

study.

Group Mimic Pore diameter Pore spacing Pore axis # Porosity

# (a} (s} {n) {£)

1 Pure polyacetal without pores 0%
: 2 0.8 mm 3.0 mm 3 149 %
3 0.8 mm 2.0 mm 3 31.3 %
4 0.8 mm 1.3 mm 3 659 %

1 Pure potyacetal without pores 0%
9 5 0.8 mm .3 mm 1 297 %
6 0.8 mm 1.3 mm 2 478 %
4 0.8 mm 1.3 mm 3 65.9 %
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