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Introduction

Bioconcentrationis the uptake of the test substance in an organism relative to the concentration of test substance in the surrounding medium leading to an increase in concentration.

BCF is used in REACH for:

C & L

Prioritization (PBT, vPvB)

Chemical Safety Assessment (CSA)

Both quantitative and qualitative (classification) evaluation may be requested to define if a chemical is PBT (persistent, bioaccumulative, toxic) and vPvB(very persistent, very bioaccumulative). We 

checked the performances of the QSAR model for BCF developed within the project CAESAR to get: 1)  a continuous value (regression method) or 2) a category (classifier): not B, B, or vB.

Regression model
CAESARmodelfor BCFalreadyproducedverygoodresultsin the predictionof a test setof compounds(R2 = 0.80) [1] - seeFig. 1. Herewe further checkedits predictivitywith a new dataset. Results

areshownin Fig. 2. Alsoin this caseCAESARshowedgoodresultsin the prediction.

Table1. Exclusionrules.

TheCAESARmodel is of generalapplicability,but somerestrictionsapply. We identified a seriesof chemicalclasseswhich are associatedto a higheruncertainty. Their list is givenin Table1. Sucha

behaviorisnot unusual. Forinstance,fluorinatedcompoundsareknownto bedifficult onesfor predictions[5]. In additionwe eliminatedpesticidesbecauseout of REACH.

Classifier

We evaluatedthe useof CAESARmodelasa classifier. While in regressionmodelsa confidenceinterval canbe used,in this casewe addedan uncertaintyvalueof 0.4 log unit, to keepinto account

experimentalandmodeluncertainty. Table2 showsthe predictedandexperimentalclasses.

The resultsshowsthat CAESARcan be used for classificationwith good performances. We notice that the few wrong assignmentsare due to relatively small errors in absolutevalues. We also

comparedthe resultsobtainedapplyingsimplethresholdsbasedon logP,asindicatedin someregulations,includingREACH[6]. Table3 showsthe resultsusingLogP= 3 andLogP= 4.5 asthresholds.

LogP= 3 avoidsfalsenegatives,whicharesomehowpresentwith the thresholdof LogP= 4.5. However,the numberof falsepositivesishuge,andthis reducesthe accuracyof the approach.

Furthermore, we notice that experimental data do have a relevant variability/uncertainty, which is about 0,75                

according to Dimitrov[2], 0.41 for  Arnot dataset [4] (only reliable data for the fishes suggested by OECD, seeFig. 3) or 0.3-0.4 log units according to EURAS. The uncertainty of the CAESAR model is 

within this range.The variability/uncertainty of experimental data may limit the distinction between B and vB.

B is BCF > 2000 L/kg = 3.3 in Log unit

vB is BCF > 5000 L/kg = 3.7 in Log unit

Materials& Methods

We checked a new QSAR model [1] based on:

BCF data:473 compounds produced only according to official guidelines[2].

Chemical structures & descriptors:structures checked by two persons (10% of the structures pruned); bidimensionalchemical descriptors (from Dragon and MDL) have been used.

CAESAR QSAR model: Combined model including 8 descriptors (combination of 2 individual models comprising 5 descriptors each). The larger role isdue to LogP. 

Validation: to further check the QSAR model we used the European database developed within EURAS [3]. Further data on LogPvariability has been obtained using the database developed 

by Arnot et al. [4].

Results& Discussions

Conclusions

CAESARmodelfor BCFisa powerfulpredictivetool, both asa classifierandto get reliablecontinuousvalues. Furthercheckwith a secondtest set,usinghighqualitydata,confirmedpreviousresultsof

regressionmodels. Asa classifierCAESARismuchmoreaccuratethan the simpleuseof logPasa threshold.
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Fig. 2 Predictions of Hybrid Model for compounds 
in Euras DB 
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COD RULES STRUCTURESCOD RULES STRUCTURESCOD RULES STRUCTURES

1 Sulfonicacid 4 Thiocyanate 7 Br

2 Phosphothioate 5 T-butyl 8 Cyanate

3
Phosphorothioate

6 Peroxide 9
Long aliphatic

chain

Table 2. Prediction of CAESARfor
Dimitrov DB[2] without (a) and with (b)
the 0.4 uncertainty value. ForEURAS[3]
data resultsare samewithout and with
the uncertanty(c).

Table3. LoPandLogBCFthresholds
for reliabledataasin [4] for the
fisheslistedby OECD.
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Fig. 1 Predictionsfor training and test set for Dimitrov
DB

Training set

Test set

R² = 0,8257

y = 0,8897x + 0,1453
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Fig. 3.  Variability analysis for Arnot dataset - OECD fish, score 1


