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Introduction N . | - Tiered assessment strategy for bioaccumulation
The octanol-water partition coefficient (log Kg,y) is both an intrinsic

substance property and an input parameter for modelling, e.g. for  Secumuasion.
quantitative structure-activity relationships (QSARs) and in vitro-in gy m]/@)

predominantly in lipid

vivo extrapolations (IVIVE). These approaches are used in the tiered . i Bo 1 concern

Hydrophobicity: || Ifionisation = Yes

assessment strategy for bioaccumulation to reduce animal testing 08 K pKa & logD
(following the 3R principles). ot
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Scope | Tiered assessment strategy
» Considering the variability of a chemical’s log K, (predicted and gy for bioaccumulation in water-
measured) in bioaccumulation assessments ‘ /D) | breathing organisms: Mode of
_ _ _ © Meaboltc paen aquatic bioaccumulation:
» Analysing the impact of variable log K,y on results of IVIVE and R i dependticsing Predominantly in lipid.
QSAR models over the entire range of a chemical’s log Ky, values —rr——— Q.= Evaluate against

» Comparing the predictivity of IVIVE and different QSAR models regulatory threshold of concern
3 — = Move to higher tier if data is

Results - (TME, apex predator data) - not ConCIUSive;
» Higher variability of QSAR and IVIVE predicted bioconcentration
factors (BCF) with increasing log Kqy
» Diverse effects of variable log K, in IVIVE and QSAR models | | o S |
(1) Accumulation not predominantly in lipid; (2) Accumulation of ionisable substances; (3) Accumulation of superhydro-

> COm pa red tO eXperimenta| BCF in f|sh " more BCF ove restimates phobic substances; (4) Evaluation of test data / selection of test depends on regulatory questions; (5) In case of no aquatic

bioaccumulation, move to assessment for air breathing organisms; (6) The “best” BCF is used to evaluate the hazard for

with QSAR mOdE|S, more BCF underestimates with IVIVE Secondary Poisoning in a separate hazard assessment (UBA 2026).

Other data:

TGZ—-%Z?;(;EEEHHE “SP"= Secondary POlSOﬂing;
- “?" = Tnconclusive data

Additional
information
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Decision

Variability of log K,w Consensus log Kg,,
» __§ » Measured and calculated log K,y reveal considerable variability up to
. one log unit and more, without systematic pattern
" el i

. » No method (experimental or computational) is consistently superior
O ﬁ';w,,g,g;-e'%"i':'!"’ (or inferior) for determining log Ky,

4 s » Consolidation of variable log Ky, i.€. the mean of 5+ independent
Scatterplot of log K, values for 173 case study chemicals obtained by different experimental and computational eStimates, results in robust and reproducible (usua”y within 0.2 |()g

methods. The x-axis represents the case study chemicals sorted by increasing mean log K, the y-axis shows

the range of the log K, data for each chemical (Nendza et al. 2025). UnitS) consensus IOg KOW'
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Case study chemicals IVIVE

4 substances with experimental in vivo BCF (OECD QSAR ToolBox Comparative analyses of extrapolated BCF values using in vitro
v4.8) and in vitro intrinsic clearance by rainbow trout (results of an substrate depletion assays (OECD TG 319A/B) with IVIVE and an
international ring trial (Nichols et al. 2018)). empirical model across the entire range of the case study chemicals’

e log Ko\, log Ko\, log Ko\, BCF exp. log Koy Values.
(consensus) (min) (max) Fish *
Fenthion 55-38-9 178.32 3.93 2.49 4.68 170
4-n-Nonylphenol 104-40-5 220.36 5.97 5.09 6.50 190

Pyrene 129-00-0 202.26 4.91 3.95 5.46 309
Methoxychlor 72-43-5 345.64 5.52 4.27 6.18 38300

* (truncated) mean of data from OECD ToolBox

Fenthion 4-n-Nonylphenol

BCF IVIVE
BCF IVIVE

BCF QSARs

Comparative analyses of predicted BCF values using EPISuite v4.11
and CATALOGIC BCF baseline model v06.15 across the entire range
of the case study chemicals’ log K, values.
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S9 S9 S9 8- Consensus log KOW & experimental BCF
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Conclusions

> Reliable log K,y values and selection of appropriate BCF QSARs
and IVIVE are critical for valid results.

» Any (measured) log K,y value should be confirmed by an
independent (calculated) value. If they disagree (with regard to
o | . T A the assessment endpoint), note that either of them may be wrong.

& BCFBAF upper trophic level (assuming no biotransformation) @ CATALOGIC BCF corrected (assuming biotransformation) e CATALOGIC BCF Max (assuming no biotransformation) [ screxperimental > U S i n g CO n Se n S u S I O g KOW re d u Ce S p ro p a g a te d e rro rS , h e n Ce

. _ _ uncertainties, in BCF estimates.
References: UBA 2026 (Report for FKZ 3722 65 402 0; in press), Krause & Goss 2021 (B-compass Fish Version 1.2), Laue

et al. 2024 https://doi.org/10.1021/acs.est.3c02216, Nendza et al. 2025 https://doi.org/10.1186/s12302-025-01072-2, : : :
Nichols et al. 2013 https://doi.org/10.1002/etc.2219, Nichols et al. 2018 https://doi.org/10.1093/toxsci/kfy113. Acknowledgements: German Enwrpnment Agengy (U_mweltbunde_samt) FKZ 3722 65 402 0: Integrated assessment
strategy for the assessment of aquatic and terrestrial bioaccumulation.

BCF QSAR pred
BCF QSAR pred




