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Abstract: The therapy of injecting a fixed amount of a prescribed drug for a predetermined time is an effective

treatment in relieving pain during anticancer treatments. Due to recent medical technology development, cancer is

currently classified as a disease that can be managed in the patient’s lifetime. If patients were able to use a drug

delivery system that was portable, sustainable and had an accurate flow control, they would be able to inject

medication whenever they need. In this study we developed a piezoelectric micropump for a drug delivery system by

designing a pump chamber, check valve and diaphragm. We also developed a driving circuit that consumes low

power and to which we applied a variety of signals. We fabricated a portable drug delivery system with this

piezoelectric micropump and driving circuit. In addition, through a performance test, we confirmed that the system

can precisely control the drug flow rate.
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Fig. 1 Schematic diagram of diaphragm micropump”
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(a) Designed model
Fig. 2 Diagram of the diaphragm

(b) Contours of displacement
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(b) Analytic diagram of center displacement
Fig. 3 The check valve for micropump

Fig. 4 Elements and photo of the developed
micropump
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Fig. 5 Schematic diagram of the experiment system
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Fig. 6 The flow rate of the developed micropump
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Fig. 8 Photos of driving circuit



(b) Waveform of the actuating time
Fig. 9 Experimental waveform of the
circuit
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