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This study investigates the potential of a chitosan—siloxane—glycerophosphate composite
hydrogel as a scaffold material for dental pulp regeneration. In particular, systems incorporating
trimethoxysilane aldehyde (TMSA), which showed promising applicability, were examined in
terms of gel properties and responses of osteoblast-like MG63 cells. As the TMSA content
increased, the gelation time decreased, reaching approximately 15 minutes at a molar ratio of
1.0. Mechanical testing and XPS analysis suggested that the formation of Schiff bases and
increased siloxane bonding led to a denser gel network and enhanced fracture strength.
Additionally, higher TMSA content resulted in increased release of Si(IV) ions. Cell culture
experiments revealed that hydrogels with high TMSA content significantly promoted the
adhesion and proliferation of MG63 cells, while maintaining normal cell morphology. Although
overall cell proliferation was suppressed in the presence of hydrogel extracts compared to
standard culture conditions, TMSA-derived components mitigated this inhibitory effect. These
findings suggest that chitosan hydrogels containing TMSA exhibit rapid gelation, structural
stability, and the ability to enhance cell proliferation, indicating their potential as scaffold
materials for dental pulp regeneration.
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26D,

XPS HIEDFER LV, TMSA WIEDOEINZLEN, T 7 — VIHRO v — 7 mfgkt
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