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Magnetic micro/nano robots have the potential to revolutionize technological change in biotechnology and medicine. As a main
feature, it is driven by an external magnetic field and controlled wirelessly to achieve miniaturization. Thus, minimally invasive
diagnosis and treatment are possible. There is a growing interest in research to replace the traditional robot technology with the micro
robot technology for the minimally invasive and targeted treatment. Therefore, this paper examines the control method, mechanism
and research trend of micro robot.
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Fig. 1. (Color online) Properties of uniform and gradient magnetic fields: (a) configuration of Helmholtz coil and (b) configuration of Maxwell

coil.
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Fig. 2. (Color online) (a) Configuration of electromagnetic control system using Helmholtz and Maxwell coils for magnetic force control [17] (b)
3-axis Helmholtz coil system for magnetic torque control [11], (c) saddle coil with Helmholtz coil [26], (d) 6 DOFs coil system [27], and (e)

magnetic force control based on permanent magnet [28].
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Fig. 3. (Color online) Mechanisms of magnetic microrobots: (a) Tail-based undulatory mechanism using an alternating magnetic field, (b)
Oscillatory mechanism using multi-magnets on the flexible materials within a rotating field or an alternating field, (c) Rolling motion by a rotating
magnetic field, and (d) Spiral-type magnetic microrobot within a rotating magnetic field.
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Fig. 4. (Color online) Potential applications of magnetic Micro/Nano robots in biomedical fields.
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Fig. 5. (Color online) Application examples of magnetic micro/nano robot: (a) Active guidewire system [29,30], (b) Capsule-type endoscope with
drug delivery robot [20,31], (c) drilling robot in blood vessel [6,10], (d) spiral-type microrobot for drug delivery and hyperthermia [15], (e) spiral-
type microrobot for micro-fluid control system [4], (f) microrobot for cell manipulation [32], (g) manipulation of magnetic nanoparticles for
magnetic hyperthermia [11], and (h) application of micro-assembly [1].
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