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INTRODUCTION

Testing of Unknown or Variable Composition, Complex Reaction Products or Biological Materials (UVCB) poses a regulatory challenge and classical Water Accommodated Fraction (WAF)
tests are often criticized as uninterpretable for risk assessment purposes. Natural Complex Substances (NCS1) are characterized at >90% while NCS2 are UVCBs of which often <50% of
the composition is known. NCS of all kinds are generally considered difficult to risk assess as Predicted Environmental Concentration (PEC) and Predicted No Effect Concentration (PNEC)
between compartments cannot easily be calculated. Generally, it is considered that an additivity approach to toxicity can be used to assess aquatic toxicity of NCS. But this assumption is
not valid for non-polar narcotic substances, and notably for NCS1&2 (even though some of these contain non-narcotics). Based on two projects combining toxicity testing of complex
mixture and toxicity predictive approaches, this presentation will discuss the potential of in silico approaches to predict the toxicity of NCS1&2 as well as to perform a meaningful
environmental risk assessment.

Artificial Mixture: risk assessment

Natural Complex Substance 2: hazard assessment

Can WAF in silico approach accurately predict NIbanum resinoid, Ferula

Can WAF in silico approach derive PECs and PNECs for multi-constituents * galbaniflua Boiss.) acute and chronic ecotoxicity ?

 Artificial equimolar mixture of 4 constituents with logP values ranging from 1 to 4, 1) Volatile fraction (34%): NCS2 fragmented in 3 fractions
increasing by one log unit from logP =1 18 substances > 1%
e Constituents stable and easily monitored in water (sesqui and mono-terpenes: all baseline toxicity)

* All constituents are non-polar narcotics compounds

6 substances > 1% (e.g. galbanic acid, fernesiferol A,
— HO\/\@ coladonin: 2 mechanisms of toxic action)
HO . OH 3) Non-volatile and non-bioavailable fraction (34%):

No identification of peaks was undertaken, all bioavailable parts of the substance

Sanderol Nopol 3,3,5-trimethylcyclohexan- 2-methylbutan-2-ol having been leached out by extensive washing
Log P: 4 logP : 3 1-one (logP: 2) logP: 1
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Daphnia magna Lumbriculus variegatus
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- tne B clouliion wes Used o [IEeld T sedliment Widy sieng s within a mixture. . 2/ using a combination of the in silico WAF method and the additivity
O 5|rpllar|t|gs were found .W'th the .Iaboratory = although W Activity of a compou<ndi | approach when different mechanisms of action were identified.
— mixtures in laboratory sediment studies are technically too complicated. i : : : :
Q _ . . . o : a, = x;i X Y; . For the volatile fraction, all constituents were non-polar narcotics, and
~ | The PEC fractions were estimated using the chemical activity method ;. molar fraction of compound - all predictions were similar and within a factor 2 of the experimental
TR and the PEC/PNEC ratio characterised as activities (PEA/PNEA) allowing |  v::activity coefficient of compound i data
o | : : : : '
| risk assessment to be performed in water and sediment ivi ' : : .
o | P ; Activity of a mixture Predicted daphnids and algal acute ecotoxicity
QO ! compartments. : | : : L
O PEA i a. = 2 a. . was overestimated because analytical monitoring demonstrated a
= ACTIVITY RCR = § m l . strong loss of some compounds during ecotoxicological testing.
A 1 § PNEA Concentration adjustment in silico solved this issue. The additivity
< 08 approach with different mechanisms of action led to a less accurate
- Fundamentally no change from result with or without analytical result correction.
y standard PEC/PNEC methodology . i Thein silico WAF predictions were very close to lab testing results for
| i . Mix of a set of chemicalsin :
02 == : 5 e _ . the whole substance and especially so when based on the measured
O o § RCR > 1 in this example i di erent proportions . composition for the chronic toxicity.
: ' = different activities
PEA PN A N
The WAF in silico modelling approach is relevant to predict the acute and the chronic aquatic ecotoxicity and risk of mixtures. The Artificial Mixture project demonstrated
that environmental risk assessment of mixtures in multiple compartments is possible using a chemical activity approach.
The NCS2 project illustrated that fractionation and characterisation of the whole substance provides meaningful insight of the ecotoxicity mechanism of complex substances and could be
amenable to risk assessment of the characterizable fractions as above, the inert fraction being considered in the same way as the organic fraction of sediment (i.e. not essential to be
characterised to provide a meaningful result).
Modelling and experimental approaches are complementary. Experiments validate the in silico and the in silico mechanistically explains the experimental. The reproducibility of the
approach in other NCS2 is currently undergoing.
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