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Performance of Electromagnetic Actuator for Needle-Free Jet Injection
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Abstract

This research aims to study the design and performance of the electromagnetic actuator for drug
delivery using needless free injection. Effects of voltage, the bobbin materials (aluminum and plastic) and jet
generation methods (driving method and impact method) on coil and jet velocities are studied. The coil and jet
velocities were measured by laser beam interruption method. The preliminary characteristics of generated jets
were visualized by high-speed video camera. From the experimental results, it was found that the coil velocity
increased when the voltage supplying to the coil increased. The maximum coil velocity at 500 volt of aluminum
bobbin and plastics bobbin are 2.55 m/s and 4.59 m/s, respectively, which generated the jet velocity of 200
m/s and 190 m/s, respectively. Moreover, the jet velocity generated by the driving method depended on the coill
velocity, while it generated by impact method depended on the momentum of the coil. It can be concluded that
this actuator has enough potential for needless free injection.

Keywords: Electromagnetic actuator, Needle-free jet injection, Laser beam interruption
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Impact method - Aluminum
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