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Additive manufacturing, commonly known as 3D printing, is a rapidly growing 

industry for producing functional materials for real-world applications from 

polymers. However, as production worldwide doubled from 234 to 400 million 

tons over the last 20 years, so did the environmental concerns due to the heavy 

reliance on petroleum-based polymers and the low recycling rates: only 9% of 

these non-biodegradable plastics are recycled as 79% end up in landfills.1 As 

such, this research focuses on exploring sustainable alternatives for starting 

materials in photopolymerization-based 3D printing by studying the relationships 

between structure, processing and material properties. Out of the interesting 

substitutes available, vegetable oils emerged as a promising alternative for their 

abundance, their biodegradability and their structural properties. Transforming 

oils into advanced materials, particularly in developing coatings and printable 

resins, requires functionalization with acrylate groups to photopolymerize and 

3D print functional forms as seen in the figure below.3 

 
Figure 1. Overview of the vat photopolymerization processes and 

functionalization of vegetable oil.  

However, oil-based polymers are on the frailer side, so work to fine-tune their 

mechanical properties must be done, notably by incorporating other bio sourced 

monomers to the vegetable oil-based resins. These modifications influence the 

crosslinking properties and affect the polymer’s stiffness, elasticity and thermal 

properties. The resulting changes are evaluated through different methods such 

as photo-rheology for the monitoring of viscoelastic properties, dynamic 

mechanical analysis (DMA) for the mechanical behaviour, and complementary 

thermal techniques. This work aims to establish rational design guidelines for 

biobased photopolymerizable resins. 
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