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Painless Microjet Injector Using Laser Pulse Energy
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Abstract: We have developed a laser-based needle-free liquid drug-injection device. A laser beam is focused inside the
liquid contained in the rubber chamber of a micro-scale. The focused laser beam causes explosive bubble growth, and
the sudden volume increase in a sealed chamber drives a microjet of liquid drug through the micronozzle. The exit
diameter of a nozzle is less than 100 um, and we verify that the injected microjet is fast enough to penetrate soft human
tissue. In the experiment, the microjet penetrated a 5% gelatin-water solution that replicates the human thrombus and
pork-fat tissue.
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Fig. 1 An illustration of the principle of microjet
generation
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Fig. 3 Microjet penetration into 5% gelatin-water
solution (top and middle) and pork fat tissue
(down)
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