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Self-healing is an intrinsically exciting concept as it applies to the process of recovery, an almost commonplace effect found in living 
organisms, and extends to inanimate objects. Self-healing of artificial materials is as beneficial as it is to living creatures, as the effect 
significantly prolongs the lifetime of both. Self-healing polymers, cementitious materials, and coatings have already found 
commercial applications. Self-healing of crystals was first discovered in sodium chloride in 1980. However, the field has recently 
entered a renaissance when it was observed for the first time in the emerging material class of molecular crystals in 2016. The 
reinvigoration of interest in self-healing molecular crystals stems from their prospects as durable, lightweight, and flexible emissive 
or electronic materials. As ideally defectless and ordered media, organic crystals have unique optical, mechanical, and electrical 
properties, and the possibility of self-healing substantially increases their viability for durable, lightweight smart devices. 

 

Figure 1. Self-healing in crystals can occur through both diffusive and non-diffusive mechanisms. Diffusive mechanisms such as 
dynamic covalent chemistry, intercalation, and diffusion require material to migrate to heal a broken interface. Non-diffusive 

interactions such as electrostatic and phase transitions do not necessitate mass migration, and broken crystals have a snap-together-
like property. 
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