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Investigation of needle-free bubble injector by focusing of electric discharge
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MEMS

In this research, synergetic effect of electric discharge and high-speed
bubble cavitation was investigated. Novel physical and electrical effect of ablation was confirmed,
and minimally-invasive and deep proration ability were evaluated. Bubble ablation and adhesion of
chemicals on the air-liquid interface has been achieved simultaneously and found out enhanced more
powerful ablation and transportation ability of reagent. In this research, MEMS technology was used
to produced high-throughput injector by multiple injection head on a chip and produced novel needle

free bubble injector.
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Fig.1 Schematic of the electrically-induced bubble knife  Fig.2 Concept of bubble injection
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Electrically-induced bubble Injection Chip
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Fig.3 Merits of multiple injection Fig.4 Fabricated a 2D-chip bubble knife (Left)
& Photo of electrically-induced bubbles(Right)
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Fig.5 Model of electrically-induced bubble

(a)bubble knife, (b)electric-field concentration structure
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Fig.6 Setup of observing and generating bubbles  Fig.7 Result of generating electrically-induced
bubbles by dielectric-plate (one hole)

Fig.8 Result of generating electrically-induced bubbles by dielectric-plate (three holes)
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Fig.9 The relationship of resistance at electric-field concentrate structure and FBV, DBV to diameter (hole)
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