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Disposable Pump System with a Spiral-Type Magnetic Micromachine
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We propose a disposable pump system with a spiral-type magnetic micromachine. The machine is composed
of a permanent magnet and a spiral blade. When a rotating magnetic field is applied, the machine rotates and pumps
a surrounding liquid. Since the machine works wirelessly, It is possible to create a small, disposable pump. When a
plate containing the machine in a fluid channel is placed on a stage containing two coils for generating a rotating
magnetic field, the machine functions as a pump. In this system, the flow rate can be controlled by the rotation
frequency. In addition, the system can pump the liquid selectively through several fluid channels containing similar
machines on plates.
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Fig. 1 Schematic view of the spiral-type magnetic
micromachine.
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Fig. 2 Photograph of the spiral-type magnetic
micromachine.

Rotational magnetic field
Disposable plate Magnetic micromachine

r 1

~ 3 1 *
~ 3 *

SN — - -

'/
Staé;e Coils for generating the rotating

magnetic field

Fig. 3 Disposable pump system.

Fig. 4 Photograph of disposable plate containing
the machine.

Fig. 5 Photograph of the space containing the
machine in the fluid channel.
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Fig. 6 Cross section of the space containing the
machine in the fluid channel.

Fig. 7 Photograph of the stage for generating
the rotational magnetic field.
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Fig. 8 Relation between the frequency and the
flow rate.
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Fig. 9 Disposable pump system for pumping the
liquid selectively.
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Fig. 14 Range of pumping quantitatively.
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