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[Abstract] Infected bone defects combine bacterial persistence, biofilrns, dysregulated inflammation, oxidative
injury, and poor perfusion, hindering infection control and bone regeneration. Chitosan can form injectable hydrogels
for local delivery and defect filling. This review summarizes evidence on infection-specific microenvironments,
network and payload design, antimicrobial regulation, immune—vascular—osteogenic remodeling, and translation.
Current systems often separate early bacterial control from later repair, but trigger thresholds, wet mechanics,
degradation-release coupling, relevant models, sterilization, and batch consistency remain inadequately defined.
Future studies should define target product profiles, compare candidates with debridement, standard antimicrobials,
and stable fixation, and prioritize recurrence-free infection control before perfusion, bone quality, mechanical
recovery, and surgical usability.

[Keywords] chitosan; hydrogel; infected bone defect; osteomyelitis; microenvironment; bone regeneration; clinical
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