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The development  of  renewable and degradable  polymeric  networks  plays  a 
central role in reducing carbon footprints and promoting a circular materials 
economy.  The  introduction  of  dynamic  covalent  chemistries  such  as 
transesterification lead to Dynamic Polymer Networks (DPNs) characterized by 
reversible crosslinks that can rearrange over time, enabling stress relaxation, 
self-healing, and reprocessability. In this work we have reported the design of 
vegetable oils derived biobased formulations exploitable in UV-Curing process. 
In the first study [1] Grapeseed oil (GSO) and castor oil (CO) were selected as raw 
materials. GSO was maleinized and following methacrylated (MAGSO). Both GSO 
and  CO  were  epoxidized  via  an  environmentally  friendly  process.  MAGSO 
combined with epoxidized oils enabled dual-cured systems: photopolymerization 
was followed by thermal curing through epoxy–acid reactions, yielding highly 
cross-linked networks. Biobased formulations were successfully 3D-printed. The 
crosslinked  materials  showed  reprocessability,  while  also  being  chemically 
recyclable and degradable under mild alkaline conditions. 
In  a  second  work  [2],  fully  bio-based  photocurable  formulations  based  on 
epoxidized castor oil (ECO) and epoxidized soybean oil (ESO) were developed for 
DLP 3D printing. ECO provided dynamic polymer network behavior due to its 
hydroxyl groups but suffered from high viscosity. Blending with lower-viscosity 
ESO improved printability. Thermal, mechanical, and rheological properties were 
evaluated, and dynamic behavior was assessed using stress relaxation tests with 
a  biobased  catalyst.  The  ECO–ESO  70–30  blend  preserved  good  network 
dynamics.  The  formulations  showed  good  3D  printability  and  thermal 
reprocessability,  highlighting  the  promise  of  plant-oil-based  materials  for 
sustainable additive manufacturing.
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