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Introduction
Various regulatory programs require Bioaccumulation “B” assessment, e.g., REACH, with designations of Bioaccumulative (B), very B (vB), not (B/vB)
Various metrics for Bioaccumulation assessment exist, e.g., KOW, lab BCF, lab BMF, half-life, field BMF, field BAF, field TMF
Various quantitative criteria and quantitative and qualitative thresholds for the various Bioaccumulation metrics exist, e.g., REACH Annex XIII
There are no defined implementation strategies to integrate various Lines of Evidence (LOE) in a transparent, Quantitative Weight of Evidence (QWOE) Approach
A general approach for “B” assessment is proposed in Figure 1







Objectives
 Develop a user-friendly, organizational framework and computational tool in the form of an Excel/
VBA spreadsheet for integrating various Lines of Evidence (LOE) to aid “B” assessment
 Provide the capacity for transparency and consistency in “B” assessment
 As necessary, guide integrated (tiered) testing strategies (ITS; i.e., enabling generation of additional
LOE) to address uncertainty in “B” assessment, e.g., Fig. 1

Methods
 A conceptual overview of the Bioaccumulation Assessment Tool (BAT) is shown in Figure 2 for
aquatic bioaccumulation assessment and Figure 3 for terrestrial bioaccumulation assessment
 The BAT brings together measured and modelled data, e.g., chemical properties, in vivo data (BCFs,
BMFs, half-lives, absorption efficiency), in vitro data (intrinsic hepatic clearance rate) and in silico
data (BCF-QSARs, biotransformation rate), which are treated as Lines of Evidence (LOE)
 Multiple LOE (“Input” to the BAT) are evaluated using Data Evaluation Templates (DETs) – Figure 4
 LOE are subject to data quality evaluations using DETs – Figure 5
 Primary “Output” includes a suite of “B” assessment endpoints presented against user-defined
criteria and thresholds (e.g., BCF > 5,000 L/kg = “vB”) – Figure 6
 Information is compared for “B“ assessment, e.g., half-lives in terrestrial organisms vs. fish BCFs,
and summarized using a Quantitative Weight of Evidence (QWOE) Approach – Figure 7
 The chemical undergoing assessment can also be compared against measurements for benchmark
chemicals for the various metrics

Figure 1: A general work-flow for bioaccumulation assessment.
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Figure 2: Conceptual overview of the module for the aquatic bioaccumulation assessment tool.
1 Instead of octanol as a surrogate for lipid, tiered approach for inputs of partitioning data; if available,
e.g., kMW, KSW, KPW, etc; ppLFERs will be recommended - UFZ

Figure 3: Conceptual overview of the module for the terrestrial bioaccumulation assessment tool.
1 Instead of octanol as a surrogate for lipid, tiered approach for inputs of partitioning data; if available,
e.g., kMW, KSW, KPW, etc; ppLFERs will be recommended - UFZ

Figure 6: User-defined criteria and thresholds for B assessment metrics

Figure 4: Lab BMF Data Entry Template (DET)

Discussion





Figure 5: Lab BMF data quality evaluation criteria in Lab BMF DET

Figure 7: Example of summary QWOE information

Stakeholder involvement (e.g., industry, academia, regulatory scientists) included during development - BAT Advisory Team
Biotransformation rate constants obtained from in vivo, in silico and in vitro methods are included for aquatic and terrestrial
The BAT (Ver.1.0) will be freely available and accompanied by supporting documentation (e.g., tool description and user’s guide)
The BAT can continue to evolve with the emerging science and from practical experience in its application and evaluation
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