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Experimental investigation on a novel kind of ultrasound

contrast agents based on porous Poly (I-lactic-co-glycolic acid)

CHE Xiao-hua', LIN Wei-jun', ZHANG Hai-lan', CUI Wen-jin’, WANG Shen-guo®

(1. Institute of Acoustics, Chinese Academy of Sciences, Beijing 100080, China;

2. Institute of Chemistry, Chinese Academy of Sciences, Betjing 100080, China)
Abstract: A novel kind of ultrasound contrast agents based on porous poly (I-lactide-co-glycolic acid) was
investigated by acoustical measurements, in which strong scattered waves were found either in monostatic
or bistatic modes. Energy of scattered waves decreases rapidly with time, while the amplitude of the pulse
echoes from the wall of the water tank increases.
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(b)Scattered waves under monostatic mode. (c)Echoes from the tank wall.
0.4 - -
010 R ' (b) /-~n 7.0
e
0.08 / ; : 6.5
2 B, "
w 0.06 e E 6.0 =
0.04 '\c\-.\. ; 5.5
\.\.—.\“‘\o—o
0.02
i 1 . . 50
20 30
mf 8] / min B¢ B / min
(a) (b)
FE5 () ZUCHRHS A 905 B R RE R (b) B & B OBE T M ik v B2 5 1o 36 PR GT  RE L
Fig.5 Pulse echoes and scattered energy. (a)Bistatic mode with T and R forming a 90° angle. (b)Monostatic mode.
10! 16} 800 o
05 0, g I i ‘: il 0{ WMP- 3
34l i ‘V
10 o -16] il 800 R
wof T T T J_; 1g 800 '
a a— o o okl 0 l"»‘rfh =
= 10 5 46 > -aool o
B — T, T Bl g s A
= » HMW{“ ~ > ol ~ 0 “Mww e
:ﬁ 10 i # 500
= g T T T o = 9l BB oo 7““f’ Afi*i*;
710{ —{g -800 i -
] B 16 800
10 26 8 A Rl
o{ o L oy 0% h mfv
10 et ~ -800 Y N .
20 40 60 86 100 20740 85 80 100 120 140 100 o 1200 130 140
B0/ ps D TRV ANTE B fE /s
(a) (b) (c)

Fe6 (a)RIHFLIE 90N BHATE  (b) BUR E M T BT (o) K RETBE 1 1 ik
Fig.6 (a)Scattered waves in the histatic mode with T and R forming a 90° angle.

(b)Scattered waves in the monostatic mode. (c)Echoes from the tank wall.



(1]

Bleeker H J, Shung K K, Barnhart J L. Ultrasonic
characterization of Albunex, a new contrast agent[J]. J

Acoust Soc Am, 1990, 87(4): 1792-1797.

de Jong N, Hoff L, Skotland T, et al. Absorption and
scatter of encapsulated gas filled microspheres: theo-
retical considerations and some measurements|[J]. Ul-

trasonics, 1992, 30(2): 95-103.

de Jong N, Hoff L. Ultrasound scattering properties of
Albunex microspheres[]]. Ultrasonics, 1993, 31(3): 175-
181.

Lotsberg O, Hovem J M, Aksum B. Experimental ob-

servation of subharmonic oscillations in infoson bub-

bles[J]. J Acoust Soc Am, 1996, 99(3): 1366-1369.

[10]

[11]

[12]

2 109
(b):
0.14 150
012 /./'\./‘—l
o
" B . 3 45
0.10 : . .
: T :
= 0.08 M, ;\_.‘.\ T g 40 @
.\.'\o
0.086 : ~—_
0.04H - - - 135
0.02 4 I i ! 1 L i . | L i i ) I )
0 20 30 40 50 0 10 20 30 40 50
Bt 8] / min Bf [8] / min
(a) (b)
B7 (a)RBERL R 90K U REER  (b) AR BB o Bk b 5 5 [ R B S 5 RE B
Fig7 (a)Scattered energy in the bistatic mode. (b)Echoes and scattered energy in the monostatic mode.
(PLGA) [5] Liu J H, Zhang D, Gong X F, et al. High acoustic
, nonlinearity of a liquid containing microbubbles [J].
Chin Phys Lett, 1999, 16(10): 737-739.
[6] , , ,
[J].
,2000,19(2):131-137.
[7] Zhu Z M, Ma J, Yu J F, et al. Acoustic nonlinear-
’ ity of liquid containing encapsulated microbubbles [C].
’ ° I1CA2004, V-3575-3576.
[8] Kronenthal R L. Biodegradable polymers in medicine
s and surgery[M]. In: Kronenthal R L, User Z, Martin
R E, editors. Polymers in medicine and surgery, New
. York: Plenum, 1974.
[9] Huang S J. Biodegradable polymers-Biomaterials and
medical applications[M]. Kroschwitz JI, ed. New York:

Wiley & Sons, 1989.

Vert M, Li S, Spenlehauer G, Guerin P. Bioresorba-
bility and biocompatibility of aliphatic polyesters [J].
J Mater Sci Mater Med, 1992, 3:432-446.

Luo W J, Li S M, Wang S G, et al. Synthesis and
characterization of poly (L-lactide) —poly (ethylene gly-
col)multiblock copolymers [J]. ] Appl Polym Sci,
2002, 84(9): 1729-1736.

Chen W N, Luo W J, Wang S G, et al. Synthesis
and properties of poly(L-lactide)—poly(ethylene glycol)
multiblock  copolymers by coupling triblock copoly
mers|J]. Polym Adv Technol, 2003, 14(3-5), 245-253.
Wang S G, Wan Y Q, Cai Q, et al. Molecular design
of synthetic biodegradable polymers as cell scaffold

materials[J]. Chemical Research in Chinese Universi-

ties, 2004, 20(2): 191-194.



