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Practice of Artificial Intelligence — Enabled Construction of a Quality Control Framework
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Deng Jiayin,Zhou Benjie
(The Seventh People's Hospital of Sun Yat — Sen University ,Shenzhen ,Guangdong 518107, China)
Abstract: Objective To improve the efficiency of quality control in drug clinical trials,and to reduce system defects. Methods Data
of 240 issues from 59 internal quality controls in a hospital and three third — party audit reports from the departments of
nephrology and rheumatology were collected,involving 305 lines of quality control report texts. After integration,a dataset of 545 lines
of standardized text was formed for the artificial intelligence (AI) — enabled construction of a quality control framework for drug
clinical trials. Text preprocessing was performed using the Jieba word; core themes were extracted via Latent Dirichlet Allocation
(LDA) topic modeling, and the "temporal — logical issues" theme was derived. Root cause analysis was conducted by the SMIE
(man, machine, material, method, environment, measurement) analysis method to formulate a quality control content table, and a
Python automated classification script was developed. Results Quality control issues were mainly concentrated in the department of
nephrology (46.67%) and the department of rheumatology (45.42%). Ten themes were extracted, including document archiving
issues, medical record consistency, safety event documentation, medication adherence, equipment calibration issues, investigator
qualifications, informed consent form (ICF) management, abnormal vital signs, sample handling and transportation, and ethical
approval issues, covering 80% of the quality control issues. A quality control content table was constructed, containing three to five
sub — standards across eleven themes, supporting iterative learning for real — time updates of the quality control issue database.
Conclusion The constructed framework for quality control in drug clinical trials can help promote traditional empirical quality
control toward Al — driven intelligent transformation quality control, and improve the efficiency of drug clinical trials under

compliance. The application of preventive self — inspection is suitable for high - risk departments.
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Fig. 1 Pie chart of the distribution of departments with internal

quality control issues in our hospital (n = 240)
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Fig.2 Bar chart of word frequency for the top 10 themes
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Fig. 3 Heatmap of theme classification for quality control issues

in 11 professional groups
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Tab.2 Quality control contents for 11 themes
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