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Fundamental study for medical and industrial applications of vesicles containing
microbubbles
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In this study, we successfully achieved the mass production of
microbubble-encapsulated water droplets with a diameter of less than 5 microns using a flow-focusing
type microchannel. Furthermore, we succeeded in generating microbubble-encapsulated vesicles with

diameters below 5 microns by employing the oil-water interfacial passage method on the generated
droplets. Additionally, as a selective manipulation technique for the microbubble-encapsulated
vesicles, we explored the use of acoustic radiation force through ultrasound irradiation, and
successfully demonstrated the movement of the vesicles under ultrasound exposure using an ultrasound
transducer. These techniques form the fundamental basis for manipulating vesicles using ultrasound
irradiation, particularly in scenarios such as extracorporeal applications and remote fields.
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Fig.1 Schematic of experimental setup and geometry of the microchannel

Table 1 The dimensions of microchannel

welum] | wa[um] | Az[pum] | Loy[um] | wor [#m]| Wouc[um] | h[um]
50 um Type | 285 188 194 47 53 176 46
25 um Type | 285 188 193 47 25 80 46
10 pm Type | 285 188 195 30 10 32 46

Fig. 2 V-shape ultrasound transducer Fig. 3 Ring-type array transducer
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Fig. 4 Photos of microbubble containing water droplet generations
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Figure 5: Generated Microbubble Encapsulated Vesicle

Table 2: The Number of Generated Vesicles

Vesicle Size Microbubble Microbubble
Encapsulated | Not Encapsulated
(um] _ _
[-] [-]
0-5 33 6654
5-10 31 2566
10— 31 496
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Fig.6 Moving distance of vesicles Fig. 7 Bubble Capturing
by Ring Transducer
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