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[Abstract] Quality control (QC) of biospecimens from oral and maxillofacial tumors patients constitutes a critical
foundation for the prevention, diagnosis, treatment, and precision medicine research of these diseases. Biospecimen
quality directly governs the discovery and validation of disease biomarkers, the elucidation of pathogenesis, and the effi-
cacy of clinical translation. QC spans the entire biospecimen lifecycle—encompassing collection, processing, storage,
transportation, and utilization. Its primary objectives are to ensure sample integrity, reliability, traceability, and consis-
tency, thereby guaranteeing the robustness of research data; the accuracy of molecular subtyping, biomarker identifica-
tion, and treatment response prediction; and the precision of clinical decision-making. However, current QC frameworks
for these biospecimens remain underdeveloped. Drawing on domestic and international technical standards, regulatory
guidelines, and recent research advances, this paper elaborates on the importance of implementing a QC management
system throughout the biospecimen lifecycle. It focuses on QC methodologies tailored to diverse biospecimen types, ex-
amining how standardized sampling procedures, regulated preprocessing workflows, and optimized long-term storage
conditions influence sample quality. We aim to provide concrete guidance and a transferable paradigm for establishing
standardized QC protocols and an informatics-enabled traceability system specific to oral and maxillofacial tumors.
Such efforts are intended to enhance the research value and clinical utility of these biospecimens, furnishing reliable
sample resources and technical support for the development of precision diagnostics and therapeutics. Furthermore, we
advocate for a dual-track “QC plus Ethics” management framework within biobanks. This approach would reinforce
ethical and legal safeguards, establishing a robust barrier to support safe scientific innovation and clinical translation.
[Key words] oral and maxillofacial tumors; biological specimens; quality control; standardization; preven-
tion; diagnosis; treatment; precision medicine
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Figure 1 Quality control flowchart for tissue samples from patients with oral and maxillofacial tumors
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