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Fig2 Leaching mobility of various active pharmaceutical ingredients (APIs) under different pH conditions
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Abstract: [Objective] Identification of Active Pharmaceutical Ingredients (APIs) characterized by high groundwater contamination risk
during leaching processes, with evaluation of their migration potential under varying pH conditions. [Methods] A scoring system was
established by integrating three leaching mobility evaluation methods: the Groundwater Ubiquity Score (GUS), the Leaching Index
(LIX), and the Global Leaching Index (GLI). This system was employed to predict and evaluate the groundwater contamination risks
posed by the leaching migration of 59 APIs with diverse dissociation properties under pH conditions of 5.0, 7.0, and 9.0, thereby
identifying priority APIs requiring control.[Results] The results demonstrate the reliability of the assessment system: decreased pH
enhances the leaching mobility of APIs. At pH 5.0, 7.0, and 9.0, 30%, 25%, and 17% of the APIs were identified as high risk,
respectively. Eight compounds—ciprofloxacin, enrofloxacin, lincomycin, oxytetracycline, fluconazole, metformin, atenolol, and
cimetidine—consistently exhibited high groundwater contamination risk across all three evaluation methods and thus require priority
management. Variations in adsorption capacity and hydrophobicity were identified as the main factors contributing to differential risk
assessments among structurally similar APIs. Furthermore, high-risk APIs showed significantly higher detection rates in groundwater
monitoring studies, supporting the practical relevance of the assessment results.[Conclusion] The API contamination risk assessment
method established in this study addresses limitations of conventional approaches in predicting the environmental mobility of APIs with
diverse dissociation properties. It provides a more scientific and effective technical foundation and decision-making support for the
accurate identification and prioritized control of emerging contaminants in aquatic environments.

Keywords: Active Pharmaceutical Ingredients; Groundwater system; Leaching mobility; Priority pollutants; Detection frequency
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