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Volumetric bioprinting is opening new possibilities for rapidly fabricating 
centimeter-scale living tissues, yet the development of advanced bioinks 
remains a key challenge for bone regeneration. In this talk, I will present recent 
progress in designing gelatin-based bioinks using step-growth crosslinking 
strategies, which enable improved printing efficiency, cytocompatibility, and 
mechanical performance compared to conventional approaches. These systems 
support high-resolution fabrication under mild conditions while promoting 
osteogenic differentiation. 
I will further discuss how material design can be leveraged to guide tissue 
maturation, including control over degradation, mechanics, and stem cell 
behavior. Particular attention will be given to strategies for vascularization, such 
as engineered, time-dependent dissolution features that enhance both 
angiogenesis and osteogenesis, as well as comparisons between recombinant 
and animal-derived gelatin hydrogels in driving in vivo vascular responses. 
Case studies using digital light processing, volumetric additive manufacturing, 
and indirect 3D printing of MRI and CT-traceable scaffolds will be presented, 
alongside recent advances in real-time in vivo implant monitoring. In addition, I 
will highlight emerging approaches such as NMP polymerization on printed 
gelatin constructs to further expand post-fabrication functionalization. 
Finally, these developments will be positioned across multiple biofabrication 
platforms, including volumetric printing, DLP, and two-photon polymerization, 
illustrating new opportunities for scalable, functional, and trackable tissue 
engineering constructs. 
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