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Concept of multiphase flow injection

Perforation of cell wall by using cavitation
Young's modulus of cell wall is GPa order, but 
cavitation is enable to perforation of metal

Transportation by using micro-bubble flow 
and adsorption force of micro-bubble
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Process flow of bubble knife

1. Insulation of Cu micro-wire into glass tube

2. Disconnect by thermal glass puller

3. Insulation of micro-electrode into injection probe 
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Experiment
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1: 5 pulses #1, bubble injection
2: 5 pulses #2, bubble injection
3: no mRNA, conventional injection
4: 0.5 ng mRNA/oocyte, conventional injection 
5: 1.0 ng mRNA/oocyte, conventional injection
6: 5.0 ng mRNA/oocyte, conventional injection

Succeeded in injection of mRNA and translation 
and injection volume was 100～200 pL
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Biocompatibility and chemical action to reagent
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1. We succeed in injection of Fluorescent beads into 
BY-2 cell by using perforation ability of cavitation 

and transportation ability of micro-bubble flow and adsorption force.
2. For evaluation of biocompatibility and chemical action to reagent, we injected mRNA 
into Xenopus and confirmed translation of GST-FLAG was successfully operated．
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