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Transparent polymer films are widely used as protective coatings in flat panel displays, touch screens, 

photovoltaic cells, and other devices. Accidental cuts and scratches tend to accumulate on the surface of 

transparent films and lead to the worsening of the optical transmission and distortion of displayed images. 

Thus, desirable but still challenging properties of such films are scratch resistance, with an ability to 

repair the damaged surface by self-healing.  

Recently, shape-memory polymers (SMPs) have attracted the attention of researchers, as materials 

capable of recovering their original shape after a temporary deformation when external stimulus is 

applied provides a mechanism to facilitate self-healing by bringing fractured surfaces into close proximity 

[1-2]. The main advantage of SMPs is the inherent shape recovery effect that eliminates the need for 

external force to partially or fully close the cracks, scratches, and other surface defects. 

Herein, photopolymerizable thiol-ene composition was prepared as mixture of pentaerythritol tetrakis(3-

mercaptopropionate) (PETMP) and 1,3,5-triallyl-1,3,5-triazine-2,4,6(1H,3H,5H)-trione (TTT) with 1wt. 

% of 2,2-dimethoxy-2-phenylacetophenone (DMPA) photoinitiator. Systematic analytical analysis 

employing Fourier transform infrared spectroscopy, ultraviolet–visible spectroscopy, pencil hardness, 

thermo-mechanical cyclic tensile and scratch testing was performed to investigate the crosslinked 

PETMP-TTT polymer coatings. These coatings exhibited high optical transparency and shape-memory 

assisted scratch-healing properties. Importantly, this is significant find as the scratch-healing properties 

for PETMP-TTT polymer network were not explored previously. Scratches produced on the PETMP-TTT 

polymer coatings applying different constant loading of 1.2 N, 1.5 N and 2.7 N were completely healed 

after external stimulus was applied. The crosslinked PETMP-TTT polymer network was also capable to 

initiate scratch recovery at ambient temperature conditions.  

With the emergence of new optoelectronic products like foldable smartphones and wearable electronic 

sensors with flexible electronic components, scratch-healing properties of materials acting as protective 

coatings will be more and more desirable. The particular crosslinked PETMP-TTT polymer network 

exhibiting high optical transparency and efficient shape-memory assisted scratch-healing properties could 

be considered as a functional layer for structured optoelectronic devices. Synthesis, deposition and curing 

technological procedures of PETMP-TTT coatings are not sophisticated, time efficient and scalable, and 

thus could be easily integrated in large area flexible electronic manufacturing processes. 
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