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Investigation on characteristics of needle free liquid jet generated by IDM 
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ABSTRACT 

This study presents the investigation on characteristics of medical needle-free 

jet injection. By using impact driven method (IDM), medical liquid jet was generated by 

a spring-powered prototype of injection device. The device has a maximum injection 

volume of 0.2 ml with two different nozzles diameters which are 0.3 and 0.5 mm. 

Moreover, the spring stiffness varied with the spring coil diameters is ranged from 30 

to 135 N/m. In experiment, jet velocity, jet impact pressure and jet penetration in 

porcine skin are examined to assess the practically medical injection potential of the 

prototype. It is found that the device can produce the jet velocity and impact pressure 

around 115 - 270 m/s and 10 - 45 MPa respectively, depending on spring stiffness and 

nozzle diameter. In addition, injection hole deep around 2- 35 mm in porcine skin mm 

can be achieved. From the experiment results, it is confirmable that the prototype 

gives the medical injection potential for practical injection. However, development of 

the prototype to be robust and user friendly are required in the further work. 
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