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Nowadays many industries employ Three-Dimensional-Printing (3DP), one of the most promising 

and revolutionary innovative manufacturing technologies in the production processes. The greatest 

advantages of 3D printing are relied on the high versatility of this technique, the progressive printers’ 

price knock off and the considerable saving of raw materials. The exploration of innovative functional 

materials is one of the most interesting survey field to fulfill the ever-increasing market manufacturing 

demand [1]. Temperature-, light-, pH-responsive and mechanochromic smart polymers are deeply 

investigated to this end. Among many monomers, azo-based scaffolds have been reported to 

provide well-defined either photohardening or photosoftening 3D devices [2]. 

Figure 1: Structure of monomers 

 

 

 

In the present work, we have designed, synthetized and characterized dye-functionalized 

polyacrylates or polymethacrylates, prepared in a straightforward manner, for Digital Light 

Processing (DLP). The azo-benzene monomers are used due to the high speed of light curing and 

the ability to trigger mechanical responses, upon irradiation, due to the trans-cis isomerization. 

Various substituents have been introduced, in ortho to the azo moiety, to modulate the 

monomer/polymer properties both by steric and electronic effects. For instance, the polymers elastic 

modulus has shown remarkable variations, as a function of the laser power at 532 nm, as depicted 

in Figure 2 

 

 

 

 

 

Figure 2: Trend of elastic modulus under increasing 

power of the laser 
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