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Introduction

Self-Healing properties can be implemented into materials by autonomous and non-autonomous mechanisms. Especially in polymer chemistry, hydrogen bonds and electrostatic
Interactions as well as the thermoreversible Diels-Alder reaction between a diene and an dieneophile are commonly used, giving the possibility to heal micro cracks and fractures thus
increasing the life-times of such materials greatlyll-3l. However, many of the polymeric materials lack mechanical stability due to the necessary high backbone flexibility realized by low T,
materials. On the other side, pure inorganic materials lack potential healing mechanisms, or require high energy input to work due to the bonding situation in inorganic solids. Inorganic-
organic hybrid materials or nanocomposites are a new class of materials that combine the low T, required for seli-healing of the polymer systems with the mechanical strength of the
Inorganic nanoparticles. To establish self-healing nanocomposites the particle surface has to be tailored to achieve a strong interaction between organic and inorganic material and a
homogeneous distribution within the material.l®l Here we present the synthesis of ionically functionalized superparamagnetic iron oxide nanoparticles as well as organic polymers for the

formation of self-healing nanocomposites in which the self-healing mechanism can be triggered by external alternating magnetic fields.

Autonomous Self-Healing Non-Autonomous Self-Healing

Non-autonomous self-healing-materials require external stimuli that are not generated
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oxide nanoparticles.

Conclusion

» Building blocks for self-healing polymer matrices were synthesized, containing furan- and > Diethylenglycol methacrylate based polymers were synthesized via ATRP and FRP
lonic functionalities polymerization technigues

» Iron oxide nanoparticles were synthesized and functionalized with cationic phosphonic » Polymer matrix and inorganic filler showed excellent miscibility, yielding self-healing
acid derivatives nanocomposites
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