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Abstract: Dental healthcare data faces three critical challenges:

protection, and

difficulty in sharing,  weak privacy
lack of standardized protocols. This paper proposes a "five—in—one" Trusted Data
Space (TDS) solution, establishing a secure data circulation ecosystem through synergistic technological
and institutional innovations. Technologically, the framework adopts federated learning and
homomorphic encryption to achieve "data usability without visibility". Its five—layer architecture built
on the HL7 FHIR standard facilitates real—time heterogeneous data exchange. Governance mechanisms
incorporate a three—tiered data classification system, launching regulatory sandboxes trials and
blockchain—based smart contracts for quantifiable data value distribution. Ecological development
follows a three—phase strategy: provincial platform foundational deployment, regional alliance piloting
and national ecosystem construction, complemented by algorithmic bias mitigation and patient—centric
education. Anchored in China ’ s national Data Elements X strategy, this dental healthcare TDS
framework aims to resolve industry pain points and advance secure, high—efficiency medical data
circulation.
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