Odontogenic demineralized dentin matrix powder based bio-ink without compromise between biofunctionality and printability for 3D bioprinted dental constructs
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Abstract
Currently, there has been a demand for the development of a bio-ink suitable for regenerative dentistry. However, the existing bio-inks have a limitation in that tissue regeneration ability must be sacrificed for excellent printability. Therefore, in this study, a demineralized dentin matrix powder (DDMp) based bioink was developed without compromise between 3D printability and dental regeneration ability. As the concentration of DDMp in cell laden bioinks increases, the bioink showed improved z-axis printability , while high cell viability(>95%) and continuous proliferation(> 7 day). Furthermore, mineralization of DPSC enhanced due to upregulated odontogenic differentiation. Finally, a centimeter scale 3D dental construct for dental regeneration was fabricated utilizing this bioink. These results showed that it is possible to construct a 3D regenerative dental construct with high shape fidelity and regeneration ability for dental regeneration using 3D bioprinting and tooth derivatives.
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