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Development and Application of Constant Flow Generating Injector with

Pulse Energy Source as Driving Force
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A pulsed-power source has the advantage of releasing a peak power over a short time interval. In this study, we
implemented two types of such energy source, namely laser and dielectric break down power sources. We built the high-
pressure flow-output actuator utilizing such power sources in a micro-jet drug delivery system. We compared the jet speed
from each power source and analyzed the drug penetration performance of the micro-jet injector. We found that hat the
bubble growth rate caused by a dielectric breakdown power source per power input was three times faster than the laser
power source. By using the micro-jet injector, we performed the insulin injection test using mouse models having diabetes
mellitus to evaluate whether micro-jet injector has equivalent drug delivery performance when compared against
conventional syringe-type injection.
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Fig. 2 Dielectric breakdown based hand-piece injector
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Fig. 5 Sequential images of bubble growth in the chamber
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Fig. 6 Trend of both spark-generated and laser-generated bubble
over time
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Table 1 Comparison of injection volume and injection time with
other transdermal injection devices

Product Injection volume Injection time
(Author) [ml] [s]
Our device 0.12 10
(A. Taberner)* 0.12 0.13
(A. Schoubben)'’ 0.15 0.01
Intraject'® 0.5 0.06
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