
OW

Monika Nendza1, Verena Kosfeld2, Sylvia Gimeno3, Christian Schlechtriem2

1Analytisches Laboratorium, Luhnstedt, Germany, 2Fraunhofer IME, Schmallenberg, Germany, 3dsm-firmenich, Louvain-La-Neuve, Belgium   

IVIVE
Comparative analyses of extrapolated BCF values using in vitro 
substrate depletion assays (OECD TG 319A/B) with IVIVE and an 
empirical model across the entire range of the case study chemicals’ 
log KOW values. 

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 KOW values. 
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Introduction
The octanol–water partition coefficient (log KOW) is both an intrinsic 
substance property and an input parameter for modelling, e.g. for 
quantitative structure-activity relationships (QSARs) and in vitro-in 
vivo extrapolations (IVIVE). These approaches are used in the tiered 
assessment strategy for bioaccumulation to reduce animal testing 
(following the 3R principles).

Scope
 Considering the variability of a chemical’s log KOW (predicted and 

measured) in bioaccumulation assessments

 Analysing the impact of variable log KOW on results of IVIVE and 
QSAR models over the entire range of a chemical’s log KOW values

 Comparing the predictivity of IVIVE and different QSAR models

Results
 Higher variability of QSAR and IVIVE predicted bioconcentration 

factors (BCF) with increasing log KOW

 Diverse effects of variable log KOW in IVIVE and QSAR models

 Compared to experimental BCF in fish: more BCF overestimates 
with QSAR models, more BCF underestimates with IVIVE

Case study chemicals
4 substances with experimental in vivo BCF (OECD QSAR ToolBox
v4.8) and in vitro intrinsic clearance by rainbow trout (results of an 
international ring trial (Nichols et al. 2018)).
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Consensus log KOW

 Measured and calculated log KOW reveal considerable variability up to 
one log unit and more, without systematic pattern 

 No method (experimental or computational) is consistently superior 
(or inferior) for determining log KOW, 

 Consolidation of variable log KOW, i.e. the mean of 5+ independent 
estimates, results in robust and reproducible (usually within 0.2 log 
units) consensus log KOW. 

Variability of log KOW

Scatterplot of log KOW values for 173 case study chemicals obtained by different experimental and computational 
methods. The x-axis represents the case study chemicals sorted by increasing mean log KOW, the y-axis shows 
the range of the log KOW data for each chemical (Nendza et al. 2025). 

Conclusions
 Reliable log KOW values and selection of appropriate BCF QSARs 

and IVIVE are critical for valid results.

 Any (measured) log KOW value should be confirmed by an 
independent (calculated) value. If they disagree (with regard to
the assessment endpoint), note that either of them may be wrong.

 Using consensus log KOW reduces propagated errors, hence 
uncertainties, in BCF estimates.

Tiered assessment strategy for bioaccumulation 

(1) Accumulation not predominantly in lipid; (2) Accumulation of ionisable substances; (3) Accumulation of superhydro-
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 
Secondary Poisoning in a separate hazard assessment (UBA 2026).

* (truncated) mean of data from OECD ToolBox

= Evaluate against 
regulatory threshold of concern 
Move to higher tier if data is 
not conclusive; 

“SP”= Secondary Poisoning; 
“?” = Inconclusive data

Tiered assessment strategy 
for bioaccumulation in water-
breathing organisms: Mode of 
aquatic bioaccumulation: 
Predominantly in lipid.
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