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Biomedical Applications of Magnetic Fluids

WA AR

Yoshinori MITAMURA

A magnetic fluid is a liquid which becomes strongly magnetized in the presence of a magnetic field. A magnetic fluid
is a stable colloidal suspension of sub-domain magnetic particles in a liquid carrier. The particles, which have an average size
of about 10 nm, are coated with a surfactant which prevents particle agglomeration even when a strong magnetic field
gradient is applied to the magnetic fluid. The surfactant must overcome the attractive van der Waals and magnetic forces

between the particles. Magnetic fluids are used in many applications.
dampers) or electromechanical (e.g., loudspeakers, stepper motors and sensors).

They are either mechanical (e.g., seals, bearings and
Also biomedical applications (e. g.,

magnetic drug targeting, magnetic fluid hyperthermia, MRI (magnetic resonance imaging) contrast agent and blood pumps)
have been studied and been clinically applied. This article reviews biomedical applications of magnetic fluids.
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Fig. 1 Magnetic fluid
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Fig. 2 Magnetic drug targeting[3]
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Fig.3 Survival rate of cancer cells to heating treatment
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Fig. 4 Temperature and heating time for the same
hyperthermia effect
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Fig. 5 RF hyperthermia treatment apparatus
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Fig. 6 Microwave hyperthermia treatment apparatus
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Fig.7 Magnetic fluid actuator-driven artificial heart
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Fig. 8 Magnetic fluid / magnet actuator pump
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Fig. 10 Static pressure produced by performance of magnetic

fluid / magnet actuator
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Fig. 11 Magnetic fluid / magnet actuator pump performance
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