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The concept of self healing materials is currently a fast developing research area in materials 

science with a wide range of promising industrial applications.  Both regions, The Flanders 

and the Netherlands launched big research programs on this topic (www.sim-flanders.be/ and 

www.agentschapnl.nl/programmas-regelingen/iop-self-healing-materials/).  Self healing 

concepts are built in traditional materials such as concrete, metals, ceramics, and composites.  

Additionally development of new generations of coatings is considered with self repair 

capabilities.  Both labs at VUB and TUDelft are running projects on the development of new 

generation coatings that will have self polymer repair combined with a new generation of 

inhibitors. Several polymer synthesis [1] routes are explored making use of both non 

autonomous [2] (trigger is eg heat) as well as autonomous repair [3].   This polymer approach 

is combined with inhibitor selections making use of high throughput electrochemical 

investigations to tackle multi metal approaches (collaborative research with TU Delft - 

CSIRO-Australia)  [4].   To study in detail the combined working principles of the inhibitor 

and the repair of the barrier properties in a created defect we are making use of 

complementary advanced local electrochemistry set ups such as Scanning Electrochemical 

Microcopy [5], Scanning Vibrating Electrodes [6], Scanning Selective Ion Selective 

Electrodes [7] and a local AFM combined with a new developed EIS approach [8].  This 

information is complemented with several spectroscopic and electron miscroscopy analyses.  

The overall approach will be discussed in detail making use of a thermo reversible polymer  

[8] systems developed at VUB. This physically cross linked polymer system shows a self-

healing ability based on the fracture and reformation of thermally reversible physical bonds in 

the polymer matrix. Because heat is necessary to trigger and assist the healing process, these 

materials are classified as non-autonomic healing polymers. Additionally inhibitors were 

added to the coating formulation. As such the feasibility was shown that a multiple action 

self-healing coating system on a metal was feasible to create.  Another system that was 

developed by TU Delft was the inclusion of self healing polymer capsules in an organic 

matrix that may work autonomously [3].   
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