
Self-Healing Polymers / Dynamic Polymers
What are Self-Healing Polymers?
● Polymers that can repair damage (cracks, cuts, stress) autonomously or when triggered by heat, light, or chemical

● Designed to extend material lifespan and reduce maintenance

● Two main types:

○ Intrinsic – the material’s own chemical bonds reform (reversible or dynamic bonds)

○ Extrinsic – healing agents (microcapsules or channels) release when damaged

● Key challenge: balancing healing ability with mechanical strength

New Development: Hybrid Self-Healing Polymer (Carnegie Mellon, 2025)
● Combines flexible linear copolymer + rigid brush particles
● Enables two healing mechanisms:

○ Intrinsic repair from polymer chain mobility

○ Assisted repair via rigid “helper” particles

● Results in stronger and stiffer materials that still self-heal

● Uses widely available chemistry → easier industrial adoption

● Promising for durable coatings, flexible electronics, and composites

https://www.materials.cmu.edu/news/2025/08/01-self-healing-discovery.html


