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Abstract

The quality of standard preparation is directly related to the effectiveness of the performance verification of the light inspection
machine and is a key link to ensure the quality of biological products and the safety of drug use. Based on the Quality by Design (QbD)
concept and the risk assessment framework, this paper systematically constructs the preparation process and management application
of standard substances for light inspection machines, with a focus on clarifying core technical parameters such as material selection,
particle size screening, and sample quantitative assessment. Based on the preparation example of liquid vaccine standards in vials,
a standardized workflow that meets the requirements of the pharmacopoeia was systematically constructed, providing verifiable and
traceable practical solutions. Practical experience shows that the standard substances prepared by this method can accurately simulate
the actual defect scenarios in production, effectively guarantee the detection performance of the light inspection machine, and provide
reliable technical support for the control of visible foreign substances in vaccines.
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