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Figure 1 ~ Microbubbles with perfluoropropane and a little oxygen as their inner gases , prepared by sonication for 1
minute with the frequency of 20 kHz and the power of 150 W under 20 T ( x 200)
A. Microbubbles preserved for 1 h after preparation, with 40 % sugar and 5 % albumin as their me mbrane components ;
B. Microbubbles preserved for 1 h after preparation , no sugar in their me mbrane component ; C. Microbubbles preserved
for 1 month, with 40 % sugar and 5 % albumin as their me mbrane components ; D. Microbubbles preserved for I month ,
no sugar in their me mbrane components
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Table 1  Microbubbles prepared under different
sugar concentratiors (20 C)
Sugar N (number/ mL) N, ( number/ mL) tyo
concentration/ % (x10%) (x10%) h day
0 2.448 2.351 3943 16.4
10 2.433 2.392 937.9 39.1
20 2.506 2 .468 1043.2 435
30 2.485 2.452 1192.3 49 .2
40 2.499 2 .467 1236 .8 51.5
50 2.506 2474 12403 51.7

N , N, : Concentration of the microbubbles prepared after 1 h and

24 h, respectirely
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Figure 3  Curves about the relation between te mperature

and microbubble livability
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Figure 4 Optical microscope picture of the microbubbles
containing 40 % sugar kept for half a year ( x200)
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Figure 5 Fundamental wave and secondary harmonic

wave detected by measuring probe

A . Fundamental ultrasound signal received by probe of
1 MHz; B. Secondary harmonic ultrasound signal
received by probe of 2 MHz
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STUDY ON THE PREPARATION OF A NEWSUGAR ALBUMIN
MICROBUBBLE ULTRASOUND CONTRAST AGENT

DU Yong feng, WAN Mngxi, ZHAO Werr ming

( Department of Bionedical Engineering, Xi'an Jiaotong University , Xi'an 710049 , China)

ABSTRACT: AIM To study a new sugar albumin microbubble ultrasound contrast agents with diameters ranging
in several microns. METHODS  Mcrobubbles were prepared by sonication in controlled power and frequency .
Petfluoropropane and a little oxygen were adopted as the gas components in the microbubbles . The half life time and the
change of microbubble size as well as heat resistance of the albumin microbubble ultrasound contrast agent when adding
saccharsse were investigated. The secondary harmonic ability of the produced sugar microbubble were evaluated.
RESULTS With increasing sugar concentration in a certain range under normal temperature , the stability of albumin
microbubble was constantly enhanced. When the sugar concentration reached 40 %, microbubble halflife time was
prolonged to more than 50 days, size of the 96 % microbubbles remained 2 - 5 microns and no obvious incorporation
occured between microbubbles when kept 2 weeks under normal temperature (20 'C) . At the same time heat resistance
was also enhanced. The prepared sugar albumin microbubbles ( containing 40 % sugar) showed no obvious change in
quantity when kept half year under 4 °C. The sugar containing microbubbles also showed stronger nonlinear propetties
than the background scatter and compared metal panel . CONCLUSION 1t is possible to prepare excellent microbubble
ultrasound contrast agent with 40 % sugar and albumin as its me mbrane components , perfluoropropane and a little oxygen
as its inner gases .
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