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Abstract: It is essential for micro jet injectors in the biomedical sector to operate under high pressure. High
pressure injection, however, is accompanied by high volumes. On/Off valves that can be operated at high speeds
have been used to address this problem. In this research, piezoelectric actuators which have a response frequency
of the order of hundreds of kilohertz were used as the On/Off valve and experiments were applied. Researchers
developed a controller to precisely manipulate the piezoelectric valve with various waveforms. They also
fabricated five types of nozzles to consider the effect of nozzle type on injection. This allowed researchers to
manipulate and confirm factors that can affect the injection volume and force. Results of this experiment have
shown how to decrease the injection volume and increase the injection force. and it is predicted that the
optimized injection volume and force value can be determined depending on the skin type.
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Table 1 Scoring the smart material actuators

Materials Shape Thin

Elastomer | Memory | Muscle | Film

Characteristics Alloy PZT
Scalability 4 2 5 5
Durability 5 3 4 5
E(r)?rf;;fibility 3 2 2 >
Controllability 4 2 4 5
Efficiency 4 2 3 5
Response 4 2 3 5
Strain 5 4 4 2
Stress 3 5 2 5
Total 32 22 27 37
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Fig. 3 Supporting experimental equipments
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Fig. 5 Measurement devices for weight and force

(a) Force measurement
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Table 2 Nozzles of various lengths & diameters

Nozzle type Diameter [mm] Length [mm)]
A 0.2 0.6
B 0.2 3.0
C 0.2 5.0
D 0.1 0.6
E 0.3 0.6

Fig. 6 Injection force measurement versus nozzles
of various lengths

Nozzle Type : A, B, C
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Fig. 7 Graph for injection volume versus nozzles of
various lengths
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Nozzle Type

:A,D,E
Nozzle Type : A, D,
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