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Investigation on Impact Pressure of Needle-free Liquid Jet Generated by Impact

Driven Method Powered by Spring Force
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Abstract

In previous study, it was found that high speed liquid jet generated by using Impact Driven Method
(IDM) enhances the drug delivery performance of needle-free jet injector. However, the IDM injectors
normally powered by gas source are massive and expectably expensive. Moreover there are problem
with the imprecise controllable. Therefore, to untangle this problem, in this research, the IDM injector
by using spring being power source instead of compressed gas have been developed and investigated.
Influence of two parameters being ejected volume and spring constant on impact pressure and jet
velocity were explored. In experiment both of 0.2 mL and 0.5 mL nozzle with diameter of 0.2 mm
and the device employs the spring constant which are 30.9, 52 and 104.2 N/m are used. It is found
that maximum pressures given by the device are around 2.74 and 488.96 MPa. These are depended

on injection volume and spring constant. High volume and spring constant gives the high pressure.
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Moreover pluses jet injected due to shock wave reflection and oscillation of spring during jet

generation are found.

KEYWORDS: high-speed water jet, impact pressure, Impact Driven Method (IDM).
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