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Magneto-Rheological materials consist in magnetic particle embedded in a non-magnetic medium, where this
host in Magneto-Rheological Elastomers (MRE) is a mechanically soft polymer and in Magneto-Rheological
Fluids (MRF), the host is a viscous liquid. These materials properties take benefice of the two components.
MRE are known to present a magnetically-induced stiffening [1] and an apparent magnetostriction [2]. The
key, here, is the dipolar interaction of the magnetic particles exposed to the external magnetic field. This interaction is sensitive to the particle distribution (random, chain, sheet,…) inside the composite [2,3,4] yielding
to different types of behaviour. MREs through their unique properties are leading to a new generation of
sensors, actuators (artificial muscles) and energy harvesting systems.
Magneto-Rheological Fluid (MRF) provides a new damping system where, in contrast to regular damping
system, the fluid viscosity is magnetically tuneable due to the formation of particles structure. Biology also
has a great use of these magnetic fluids; (i) contrast agent for Nuclear Magnetic Resonance Imaging, (ii) the socalled Magnetic Drug Targeting (MDT) which is a medical technique based on the simple concept of attaching
a therapeutic drug to a small magnetic carrier that is dragged to a precise location by external magnetic field
gradient [5]. (iii) The magnetic particles can also be used for localized hyperthermia in a cancer treatment:
when the particles reach the specified area, an AC magnetic field is then applied to overheat the cancer cell
which kill them or at least weaken them [6].
These two categories of material are intensively studied for optimizing the physical properties or directly into
devices.
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