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Covalent adaptable networks (CANs) provide processing potential otherwise inaccessible in
thermosets. The rearrangement of network topology by bond exchange under stimulus
(light, heat, pH), is core to the processing capacity; however, is not desirable in some end-
use products. Therefore, the implementation of sequentially-controlled orthogonal stages
with variable processes is favorable. The combination of dual-cure and dynamic networks
overcomes these limitations by arresting dynamic capacity with a permanent network once
desired dynamic processing is completed.

These types of dual-cure polymer networks enable multistage control over the processing
of materials to ensure both desirable processing and end-use properties. Traditionally
leveraged for adhesives, coatings, and dental applications, this approach, particularly when
combined with the CANs paradigm has the potential to be broadened for applicaations in
numerous areas including holography and volumetric additive manufacturing. Through
sequentially-controlled orthogonality, multistage CANs overcome the desired-property
mismatch in processes including dynamic stress relaxation, holographic photopolymer
writing, and volumetric additive manufacturing.

Specifically, tomographic volumetric additive manufacturing has powerful advantages over
other 3D printing techniques in that the entire volume of the part is polymerized
simultaneously. To realize fully this technology, the field must move from traditional resins
for SLA and DLP to material platforms intended for the methodology. A tunable, degradable,
CAN scaffold enabled the use of a wide range of monomers and therefore provided access
to a wide array of mechanical properties. Notably, green parts with glassy properties were
achieved. The platform further provided consistent print timing and quality for small features,
which were revealed upon degelation of the unpolymerized out-of-part scaffold.



