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Abstract
Environmental contaminants originating from industrial activities, environmental emissions, and food processing can be unintentionally introduced into the food chain, resulting in human dietary exposure. Total Diet Studies (TDS) are widely used to estimate population-level exposure and assess health risks associated with such hazardous substances. However, conventional TDS programs primarily focus on regulated or well-characterized contaminants. Existing chemical prioritization frameworks, including Chemical Ranking and Scoring (CRS) methods, are generally based on intrinsic chemical properties and baseline exposure conditions. Although recent exposure modeling tools allow partial adjustment of prioritization according to changes in use patterns, the integration of broader environmental drivers—such as climate change and dietary transitions—into quantitative prioritization frameworks remains limited. Emerging drivers, including climate change and shifts in dietary patterns, may alter the occurrence, distribution, and exposure pathways of contaminants, thereby necessitating a more proactive and systematic prioritization framework. 
[bookmark: _GoBack]This study aimed to develop a structured prioritization framework and a semi-quantitative scoring system (TDS-CRS) to support the selection of hazardous substances for TDS, incorporating environmental and dietary changes. 
The proposed framework builds upon the Food-CRS system developed in 2009 by the Ministry of Food and Drug Safety and was further refined to incorporate environmental changes such as climate variability and evolving dietary patterns. A tiered prioritization approach was applied, consisting of (i) initial screening using Chemical Ranking and Scoring (CRS), (ii) expert-based evaluation, and (iii) inclusion in TDS followed by quantitative risk assessment. The system integrates multi-media environmental fate modeling, environmental-to-food transfer processes, and human exposure assessment. Input data include environmental emission and monitoring data (air, water, soil), physicochemical properties and fate parameters, food-chain transfer factors (e.g., BCF, BTF), toxicological endpoints (carcinogenicity, chronic and reproductive toxicity), and food consumption data. A semi-quantitative scoring system (range: 0–300) was established based on exposure potential, toxicity, and regulatory relevance. In addition, potential changes in exposure patterns due to climate-induced variations in environmental concentrations and shifts in dietary intake were quantitatively incorporated into the prioritization process. Finally, the prioritized substances were compared with the existing list of TDS priority substances, and overlapping substances were excluded; the remaining candidates were further evaluated through expert consultation to determine their suitability for inclusion in future TDS programs. 
From an initial pool of 748 environmental contaminants, approximately 250 substances were shortlisted based on international regulatory relevance, and 103 substances were further selected by incorporating domestic emission and distribution characteristics. After excluding substances already included in existing TDS programs, priority candidates were identified, encompassing metals, persistent organic pollutants, endocrine-disrupting chemicals, and other organic contaminants. The TDS-CRS framework enabled the quantitative estimation of dietary exposure (e.g., estimated daily intake) and risk metrics, supporting evidence-based prioritization. Furthermore, the 103 prioritized substances identified through the TDS-CRS were compared with an existing list of 54 TDS priority substances; after removing overlapping substances, the remaining candidates will be further evaluated through expert review to determine their suitability as future TDS target substances. 
The proposed TDS-CRS framework provides a transparent, flexible, and science-based tool for prioritizing hazardous substances in TDS. By incorporating climate change and dietary transitions, the framework advances beyond conventional static approaches toward dynamic, exposure-responsive prioritization. This approach enhances the early identification of emerging contaminants and supports proactive risk management. Further refinement and validation are required to facilitate regulatory implementation. 
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