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Preface 

The current report is the background report for the CLP-version of the 
Danish EPA advisory self-classification list. The list is based on assessments 
from (Q)SAR researchers from the National Food Institute – Technical 
University of Denmark. The advisory self-classification list is available as a 
database via www.mst.dk. 
 
With this amendment to the Danish EPA advisory self-classification list 
(Q)SAR based recommendations for classification are now available using the 
criteria from both the previous regulation on classification and labelling of 
dangerous substances and the new CLP-regulation which by 2015 completely 
will replace the previous regulation 
 
This report provides only the background material on the changes made in 
order to make the CLP-version of the list. The detailed documentation on the 
(Q)SAR-models and model-algorithms are described in detail in the previous 
report (Environmental project no 1322). 
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Summary 

When chemical substances are classified in terms of the danger they represent, 
their inherent properties are assessed on the basis of the knowledge and 
information available /2, 7, 8/. Such assessments are often carried out on the 
basis of results from laboratory test because the hazard classification criteria to 
a large extent refer to such results. Complete identification of the properties 
for which hazard classification criteria exist may be very time- and resource 
consuming. As a result, EU-harmonised classifications only exist for 
approximately 7.000 substances 
 
When harmonized data are lacking, the companies are according to the 
legislation, before marketing obliged to self-classify the chemicals they import 
or produce. Lack of test data on hazardous properties of chemicals however, 
makes it difficult for companies to meet these obligations. As an aid for 
addressing this issue, the Danish Environmental Protection Agency (DK-
EPA) has previously published a substance list - "The advisory list for self 
classification of chemical substances" – with advisory classifications for a 
number of endpoints and chemical substances /3, 10, 11/. The Advisory self-
classification list has been created by the use of (Q)SARs ((Quantitative) 
Structure-Activity Relationships) to predict the intrinsic  and harmful 
properties of chemicals and solely based on this to make advisory self-
classifications on chemicals with lack of test data.  
 
The advisory list has been published in three previous versions /3, 10, 11/. In 
all versions, the recommended classifications were made according to the 
Dangerous Substances Directive 67/548/EEC (DSD) /2/. The present report 
supplement the previous reports by describing a new advisory list based on 
the new regulation for classification and labelling of chemicals (CLP) /5/. 
 
The updated Advisory self-classification list contains the results of a 
systematic assessment of 49,292 discrete1 organic EINECS substances in 
relation to the following endpoints for which (Q)SAR model predictions were 
available: 
 

 Mutagenicity  
 Carcinogenicity  
 Reproductive toxicity (possible harm to the unborn child) 
 Acute oral toxicity  
 Skin irritation 
 Skin sensitisation  
 Danger to the aquatic environment 

 
The updated advisory list contains 33.835 chemicals with advisory 
classifications for one or more of the selected endpoints, and is available as an 
Excel file for download and as an online searchable database from DK-EPA's 
website (http://www.mst.dk). 
 
                                                  
1 Discrete organic substance means organic substances with an unambiguous 2D 
structural formula.  
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This report describes the revisions made in order to prepare a version of the 
advisory classifications that meet the classification criteria set out in the new 
CLP-regulation for classification and labelling of chemicals /5/. The (Q)SAR 
models employed in the latest earlier version of the advisory self-classification 
list has not been revised. For details about the theoretical work ((Q)SAR-
modelling and –algorithms) reference is therefore made to the latest two 
previous reports /10,11/. 
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Dansk sammenfatning 

Klassificeringsbekendtgørelsen (Bek. nr. 329 af 16/5 2002) og listen over 
farlige stoffer (1272/2008/EU, bilag VI, tabel 3.2) dækker i dag ca. 7.000 
stoffer, hvis fareklassificering er blevet harmoniseret i EU. Det betyder, at 
omkring 93.000 af de 100.204 eksisterende stoffer i EU (EINECS-
fortegnelsen) ikke er omfattet af en EU harmonisering af deres 
fareklassificering. For disse stoffer er det producentens eller importørens 
ansvar før markedsføring, at påføre en korrekt klassificering for stoffernes 
iboende farlige egenskaber (”selvklassificeringer”). Imidlertid er der for de 
fleste af disse stoffer kun få eller ingen test resultater (fra dyreforsøg m.m.) 
om stoffernes farlighed overfor mennesker eller miljø.  
 
Som en hjælp, har Miljøstyrelsen tidligere udgivet selvklassificeringslisten /3, 
10, 11/. (Q)SAR modeller ((kvantitative) struktur-aktivitets sammenhænge) 
blev brugt til at forudsige de iboende egenskaber og farlige virkninger af 
kemiske stoffer og kombinationer af disse forudsigelser blev anvendt til at 
forudsige hvordan stofferne skulle klassificeres efter de tidligere regler for 
klassificering og mærkning af kemikalier /2/. Nærværende rapport beskriver, 
hvordan denne liste er blevet opdateret med forudsigelser af, hvordan 
stofferne skal klassificeres efter de nye CLP- regler /5/, som allerede nu kan 
anvendes og som helt vil erstatte de gamle regler i 2015. 
 
Rapporten gennemgår den systematiske vurdering af 49.292 organiske 
enkeltstoffer2 fra EINECS-fortegnelsen for følgende effekter:  
 

 Skader på arveanlæggene  
 Kræftfremkaldende effekt 
 Reproduktionstoksicitet (skader på afkommet) 
 Akut dødelig virkning ved indtagelse 
 Allergifremkaldende effekt ved hudkontakt 
 Hud irritation  
 Farlighed for vandmiljøet 

 
Den opdaterede liste indeholder 33.835 stoffer med vejledende klassificeringer 
for en eller flere af de udvalgte effekter, og er tilgængelig via Miljøstyrelsens 
hjemmeside (www.mst.dk) som Excel fil til download og som en søgbar 
online database.  
 
Det har ikke været nødvendigt at ændre de (Q)SAR-modeller der blev 
anvendt til udarbejdelse af den tidligere version af den vejledende liste. Derfor 
henvises der til de seneste to rapporter /10, 11/ for detaljer om disse modeller. 
 

                                                  
2 Hermed menes organiske stoffer med en éntydig 2D strukturformel. 
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1 Introduction to the amendment 

1.1 Background 

When chemical substances are classified in terms of the danger they represent, 
their inherent properties are assessed on the basis of the knowledge and 
information available /2, 7, 8/. Such assessments are often carried out on the 
basis of laboratory test results because the hazard classification criteria to a 
large extent refer to such results. Assessment must be carried out individually 
for each property, which means that often extensive animal testing may be 
required for a single substance. Thus, complete identification of all the 
properties for which hazard classification criteria exist, at present requires 
results from many animal studies for just one substance.  
 
According to the legislation, it is the duty of the companies to self-classify the 
chemicals they import or produce. Lack of data on hazardous properties of 
chemicals however, makes it difficult for companies to fulfil this duty. As an 
aid The Danish Environmental Protection Agency (DK-EPA) published a 
substance list - "The advisory list for self classification of chemical substances" 
– with advisory classifications for a number of endpoints of more than 30,000 
substances /11/. The list has been published in three previous versions /3, 10, 
11/. In all three versions, the classification proposals were made according to 
the Dangerous Substances Directive 67/548/EEC (DSD) /2/. 
 
The lists were prepared using mathematical modelling, so-called 
(Quantitative) Structure-Activity Relationships, (Q)SARs, for prediction of 
properties of chemicals. Classifications based on (Q)SAR predicted 
dangerous properties can save time and money if used as an alternative to 
animal testing, as well as increase the level of information for chemicals that 
will not undergo testing.  
 
By January 2009 the new CLP regulation on classification, labelling and 
packaging of substances and mixtures has had legal effect in the EU /5/. This 
regulation will gradually replace the present regulation for classification and 
labelling. The new regulation will come into force for single substances 
December 1st 2010 and for mixtures June 1st 2015 /5/. 
 
The current report presents a new version of the advisory list for self 
classification of chemical substances which is adjusted according to the CLP-
regulation.  
 

1.2 The CLP regulation for Classification and labelling 

Criteria for classification, packaging and labelling of dangerous substances 
and preparations are harmonised in order to protect public health and the 
environment and ensure the free movement of such products /4, 5, 8/. Hazard 
labelling allows consumers to recognize dangerous substances and 
preparations easily and to take adequate measures as regards risk avoidance 
and safe handling and disposal.  
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New regulation 
The CLP regulation is based on the Globally Harmonised System of 
Classification and Labelling of Chemicals (GHS, UN 2007) /8/. The GHS 
classification criteria are in certain cases slightly different to those of the 
previous EU legislation on hazard classification, labelling and packaging of 
chemical substances /2, 4/.  
 
In comparison with the previous EU-regulation /2, 4/, new hazard statements 
and pictograms are introduced. For some of the endpoints, slightly revised 
classification criteria have also been introduced.  
 
Certain provisions under EU Community legislation (REACH and other 
regulation for chemicals) may be triggered by the CLP-classification of a 
substance or a mixture.  
 
The CLP-regulation came into force on 20 January 2009 and substances and 
mixtures could be classified according to the CLP-regulation from that date. 
By 1 December 2010 substances must be classified, labelled and packaged 
according to CLP /5/. However, until 1 June 2015 a substance must also be 
classified according to the DSD /2, 4/ to allow for mixtures to be classified 
either according to CLP or the DPD until 1 June 2015. 
 

1.3 (Q)SARs in chemical regulation  

Structure-activity relationships (SARs) and quantitative structure-activity 
relationships (QSARs), collectively referred to as (Q)SARs, are theoretical 
models that can be used to predict the physico-chemical, biological (e.g. 
toxicological) and environmental fate properties of molecules based on the 
chemical structure. 
 
(Q)SARs tools are used more and more by authorities e.g. in the US and the 
EU, as well as by industry, to assess physico-chemical, (eco-)toxicological, 
and fate properties of substances. 
 
REACH and CLP 
In the new EU chemicals legislation, REACH, all other options, including use 
of (Q)SARs, should be considered before performing (or requiring) 
vertebrate testing /1/. With the implementation of REACH-it is expected that 
(Q)SARs will be used increasingly for the direct replacement of test data as 
their use, when available and adequate, is in fact an obligation /6/. The goal of 
assessing many thousands of chemicals under REACH may not be achievable 
without the use of (Q)SARs and other non-test methods. Especially for low 
tonnage chemicals, (Q)SARs and other non-test methods may also give 
further information beyond the standard information requirements of 
regulations such as REACH. 
 
Similarly for CLP, (Q)SARs and other non-test methods may be used on a 
case-by-case basis to assess how chemicals should be classified. 
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2 Creation and use of the CLP-
version of the advisory self-
classification list  

The current chapter describes how the CLP-version of the advisory list was 
prepared. Since much of the new list is based on the previous list, reference is 
made to the previous report /11/ in relation to a number of issues: 
 

 The evaluated chemical substances 
 Use of test data 
 (Q)SAR reliability and validation 
 

2.1 The selected dangerous properties  

The table below provides an overview of the dangerous properties and 
classifications of the substances investigated the advisory list.  
 

Dangerous property Classification Wording of CLP-classification Change of self-
classification 
criteria 

Mutagenicity Muta2 Suspected of causing genetic 
defects 

 
No 

Carcinogenicity Carc2 Suspected of causing cancer No 
Reproductive 
toxicity 

Repr2 Suspected of damaging 
fertility or the unborn child 

 
No 

AcuteTox1 Fatal if swallowed 
AcuteTox2 Fatal if swallowed 
AcuteTox3 Toxic if swallowed 

Acute oral toxicity  

AcuteTox4 Harmful if swallowed 

 
 

yes 

Sensitisation by skin 
contact  

SkinSens1 May cause an allergic skin 
reaction 

No 

Irritant  SkinIrr2 Causes skin irritation Yes* 
Acute1 Very toxic to aquatic life 
Chronic1 Very toxic to aquatic life with 

long lasting effects 
Chronic2 Toxic to aquatic life with long 

lasting effects 

Danger to the 
aquatic environment 

Chronic3 Harmful to aquatic life with 
long lasting effects 

 
 
 

yes 

Table 1: Advisory classifications in the CLP-version of the advisory list 
 
*: Even though the classification criteria was slightly changed, the employed 
(Q)SAR approach remained unchanged (c.f. the text). 
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3 Technical description of the self-
classifications  

In the precious report, a detailed description is given of how the advisory 
classifications were assigned to the chemicals in the advisory self-classification 
list. This includes description of the classification rules and the (Q)SARs used 
for predicting the dangerous properties of the chemicals. The current section 
describes only those changes that have been made in order to make the CLP-
version of the list. 
 

3.1 Mutagenicity 

The CLP-criteria for classification for mutagenicity are divided into 3 
different categories: 
 
Classification as mutagenic, category 1A (Muta1A; H340: May cause genetic 
defects) is based on evidence of a causal association between human exposure 
to the substance and heritable genetic damage.  
 
Classification as mutagenic, category 1B (Muta1B; H340:  May cause genetic 
defects) is based on animal studies showing mutagenicity to germ cells either 
in assays on germ cells or by demonstrating mutagenic effects in somatic cells 
in vivo or in vitro as well as metabolic proof that the substances reaches the 
germ cells.  
 
Classification as mutagenic, category 2 (Muta2; H341: Suspected of causing 
genetic defects) is based on animal studies showing mutagenity to germ cells 
either in assays on germ cells or by demonstrating mutagenic effects in 
somatic cells in vivo or in vitro as well as metabolic proof that the substances 
reaches the germ cells.  
 
(Q)SAR based evaluation 
The criteria for CLP-classification are the same as used under the Dangerous 
substance directive (DSD). Thus, the same procedure for screening the 
substances for mutagenicity were applied as described in the previous report 
/11/. 
 
Briefly, five (Q)SAR models for predicting genotoxicity were used. For a 
substance to be selected as a probable mutagen it was necessary for the 
following criteria to be fulfilled: Positive prediction in two or more models, 
accepting only predictions where no significant deactivating fragments were 
detected. If one or more positive tests could be seen (as part of the training 
sets for the models) for any genotoxicity endpoint, this took precedence over 
model predictions.  
 
When classification is proposed on basis of test data, a positive result in a 
single in vivo test is sufficient evidence on which to base the classification. 
Contrary to that, positive predictions in at least two models were required.  
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5,742 of the chemicals investigated in the current project met the criteria in 
the systematic evaluation and were assigned advisory classifications, Muta2. 
 

 
Figure 2: Schematic diagram illustrating the systematic evaluation applied to assign 
advisory classifications for mutagenicity. 
 

3.2 Carcinogenicity 

This endpoint can in the CLP regulation result in classification in 3 different 
categories: 
 
Classification as carcinogen in category 1A (Carc1A; May cause cancer)  is 
based on a strong causal relationship in humans. 
 
Classification as carcinogen in category 1B (Carc1B; H350: May cause cancer) 
is based on conclusive animal data from 2 species or 1 species with supportive 
evidence such as genotoxic effects in vitro or in vivo. 
 
Classification as carcinogen in category 2 (Carc2; H351: Suspected of causing 
cancer) is subdivided into two: 
 

a) Well-investigated substances with restricted tumorigenic effects. It is 
normally based on clear data of tumour formation in one species. 
Mutagenicity data in vitro and in vivo can be used as supportive 
evidence. 

b) Substances that are insufficiently investigated, but raising concern for 
man. 

  
(Q)SAR based evaluation 
The criteria for CLP-classification are the same as used under the Dangerous 
substance directive (DSD). Thus, the same procedure for screening the 
substances for mutagenicity were applied as described in the previous report 
/11/. 
 
Briefly, four models predicting carcinogenicity in vivo and models predicting 
three genotoxicity in vitro endpoints were applied in the screening. For a 

 Assessment of mutagenicity  
Models for in vivo 

 
 Drosophila melanogaster SLRL 
 Mouse micronucleus 
 Rodent dominant lethal 
 Mouse sister chromosome exchange 
 Mouse COMET 
 

Positive test result in at least 
one training set or  
positive prediction in at least 
two models 

Advisory classification 
Muta2 
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substance to be selected as a probable carcinogen it was necessary for the 
following criteria to be fulfilled: Positive according to the ICSAS methodology 
/7/, corresponding to two or more positive carcinogenicity predictions, 
accepting only predictions for chemicals without significant deactivating 
fragments.  
 
If one or more positive tests were observed (as part of the training sets for the 
models) for any cancer endpoint, this took precedence over model 
predictions. As the models are heavily biased towards making a correct 
prediction for substances included in the training set the latter criterion only 
resulted in little change. However, it was felt that there was no reason to 
artificially reduce the quality of the advisory classification by neglecting to use 
test data, which were available.  
 
One or more negative tests in the training set of each model also took 
precedence over predictions of that model, except in cases where positive 
training set tests were present in other cancer models.  
 
Identification of genotoxic carcinogens 
Since many non-genotoxic carcinogens are acting by a wide variety of often 
unknown mechanisms, it was chosen to focus here on chemicals likely to 
cause cancer through a genotoxic mechanism. Therefore, a further selection 
criterion for genotoxicity was set up. 
 
As opposed to the selection criteria for mutagenicity, not all genotoxic 
carcinogens are necessarily clastogenic (cause loss, addition or rearrangement 
of parts of chromosomes). To select the genotoxic chemicals from the 
chemicals already predicted positive for in vivo carcinogenicity, which include 
genotoxic as well as non-genotoxic carcinogens, a battery of models for 
sensitive in vitro genotoxicity endpoints was used. 
 
The genotoxicity criterion was a positive estimate in one or more of the 
models for the following in vitro genotoxicity endpoints; Reverse mutation test 
(Ames), chromosomal aberrations (CHO/CHL), or mutations in mouse 
lymphoma.  
 
A schematic diagram of the systematic evaluation is given in figure 3. 
According to these criteria, 3,726 of the chemicals assessed in the current 
project were identified as genotoxic carcinogens and selected for advisory 
classification for carcinogenicity. The models employed do not allow 
discrimination between classifications in the three categories, so the lower 
classification Carc2 was applied in all cases. 
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Figure 3: Schematic diagram illustrating the systematic evaluation applied to 
assign advisory classifications for carcinogenicity.  
 

3.3 Reproductive toxicity 

This endpoint can result in classification in 3 different categories: 
 
Classification as toxic to reproduction in category 1A (Repr1A; H360: May 
damage fertility or the unborn child) is based on a strong causal relationship 
in humans. 
 
Classification as toxic to reproduction in category 1B (Repr1B; H360: May 
damage fertility or the unborn child) is based primarily on animal data, and 
secondly on “other relevant information”. Data from in vitro studies, or 
studies on avian eggs, are regarded as “supportive evidence” and would only 
exceptionally lead to classification in the absence of in vivo data. 
 
Classification as toxic to reproduction in category 2 (Repr2; H361: Suspected of 
damaging fertility or the unborn child) is based primarily on animal data, and 
secondly on “other relevant information”. Substances in category 2 are 
insufficiently investigated, but raising concern for man. 
 
Classification for reproductive toxicity covers a wide range of effects on either 
fertility or to the developing organism before and after birth (structural or 
functional damage). The (Q)SAR models applied in the current project only 
cover certain but far from all types of harm to the unborn child. Hence only 
certain types of mechanisms causing malformations or foetal mortality are 

 

Genotoxicity screening 
 
Predictions from models for in vitro 

 
 Reverse mutation test (Ames) 
 Chromosomal aberration (CHO/CHL) 
 Mouse lymphoma 

 

Positive prediction or  
positive experimental test  
in at least one model

Advisory classification 
Carc2 

Assessment of carcinogenicity 
 
Predictions from models for in vivo 

 
 Carcinogenicity, male rat 
 Carcinogenicity, female rat 
 Carcinogenicity, male mouse 
 Carcinogenicity, female mouse

Positive prediction according 
to the FDA ICSAS method,  
or positive experimental test 
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covered. No (Q)SAR models were used for effects concerning other types of 
developmental toxicity and fertility. 
 
(Q)SAR based evaluation 
The criteria for CLP-classification are the same as used under the Dangerous 
substance directive (DSD). Thus, the same type of procedure for screening 
the substances for mutagenicity were applied as described in the previous 
report /11/. 
 
Briefly, three models predicting in vivo teratogenicity or fetal lethality related 
endpoints were applied in the assessment. For a substance to be selected as 
probably toxic to reproduction in the assessment, the criterion was a positive 
prediction in any of the three models and without a negative prediction in the 
model for teratogenic risk in humans (see Figure 4).  
 
The screening resulted in a list of 4,036 positive predictions. The models 
employed do not allow discrimination between classifications in the three 
classification categories, so the lower classification Repr2 was applied in all 
cases. 
 

 
Figure 4: Schematic diagram illustrating the systematic evaluation applied to 
assign advisory classifications for reproductive toxicity. 
 

3.4 Acute oral toxicity 

The formalized criteria for classification for acute oral toxicity include a 
number of options of tests including fixed-dose procedure and interpretation 
of the various sources of information about acute oral toxicity. This 
information is referred to as the acute toxicity estimate (ATE), and is based 
on acute LC50/LD50 values, most often from tests in the rat. The following 
classification criteria are used. 
 
Classification Classification criteria 
AcuteTox1 ATE � 5 mg/kg body weight 
AcuteTox2 5 < ATE � 50 mg/kg body weight 
AcuteTox3 50 < ATE � 300 mg/kg body weight  
AcuteTox4 300 < ATE � 2000 mg/kg body 

weight 
Table 5: CLP-criteria for classification for acute oral toxicity 

 Assessment for reproductive toxicity  
 
Predictions from models for in vivo 

 
 Teratogenicity, human 
 Drosophila melanogaster SLRL  
 Rodent dominant lethal 

 

Positive prediction in at least  
one model and not predicted  
negative for teratogenicity 

Advisory classification 
Repr2 
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(Q)SAR based evaluation 
The criteria for CLP-classification are using different cut-off values as 
compared to those used under the Dangerous substance directive (DSD). 
Thus, the procedure for screening the substances for acute oral toxicity were 
slightly modified from the descriptions in the previous report /11/. These 
modifications only covered the new cut-off values.  
 
Briefly, acute toxicity was predicted as follows: 

 If test data from the rat were readily available (i.e. had been used to 
establish the model) these took precedence over any predictions. 

 Acute toxicity data from the mouse was used to predict rat oral 
LD50’s using four QAARs (Quantitative Activity-Activity 
Relationships referred to as QSAR 1´, QSAR 2´, QSAR 3´, QSAR 
4´), see /11/ for further details.  

 If no test data were available, rat oral LD50 was estimated according to 
the Pharma Algorithms Inc. ToxBoxes (vers. 2.9) acute toxicity LD50 
for Rat (oral), see /11/ for further details.  

 
A schematic diagram of the systematic evaluation is given in figure 5. 
 
This resulted in the following numbers of substances with classification for 
acute oral toxicity: 
 
Acute oral toxicity category Number of classifications 

AcuteTox1 60 
AcuteTox2 259 
AcuteTox3 1968 
AcuteTox4 12937 

 

Figure 5: Diagram illustrating the systematic evaluation used to assign 
advisory classifications for acute oral toxicity 

> 5 mg/kg and 
≤ 300 mg/kg

> 50 mg/kg 
and 
≤ 300 mg/kg 

≤ 5 mg/kg > 300 mg/kg and 
≤ 2000 mg/kg 

Yes Yes Yes Yes Yes 

No No No No No LD50 
oral 
rat

LD50 
oral 
mou

Test data?

LD50 iv mouse 

and 
LD50 ip mouse

LD50 ip 
mouse 

LD50 iv 
mouse 

QSAR 2* QSAR 3* QSAR 4* 

QSAR 1* 

Predicted or tested LD50 oral, rat

AcuteTox1 AcuteTox

LD50 oral 
rat 

ToxBoxes

AcuteToxAcuteTox
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3.5 Sensitisation by skin contact 

This endpoint can result in a classification for skin sensitisation in category 1 
(SkinSens1; May cause an allergic skin reaction). The classification is based 
on evidence in humans that the substance can lead to sensitisation by skin 
contact in a substantial number of persons, or if there are positive results from 
an appropriate animal test.  
 
(Q)SAR based evaluation 
The current advisory classifications for sensitisation by skin contact originate 
from 2001 and have not been updated. The general documentation on the 
assessments undertaken - start list, criteria for application domain etc. - can be 
found in the documentation report from 2001 /3/.  
 

 
Figure 6: Schematic diagram illustrating the systematic evaluation applied to 
assign advisory classifications for sensitisation by skin contact 
 
9.669 chemicals met the above criteria, for which an advisory classification of 
SkinSens1 was assigned. This large number of chemicals with predicted 
sensitizing effects is based on models representing the current “state-of-the-
art”. To address the issue that the models may be over-sensitive further 
investigations were conducted. Estimates of percentages of allergens on 
EINECS ranged from 5-25%, with some preference being expressed for 10%, 
which is the number of Annex VI of CLP (or previously Annex I of DSD) 
substances currently classified for this effect. It is not possible, however, to 
estimate the influence of confounders on the distribution represented in 
Annex I. Positive bias can have been introduced because chemicals testing 
positive are over-represented. Negative bias can have been caused by the fact 
that most of the chemicals have never been tested at all. The question of 
numbers remains open.  
 

3.6 Skin irritation 

This endpoint can result in a classification for skin irritation category 2 
(SkinIrr2; Causes skin irritation).  
 
(Q)SAR based evaluation 
The criteria for CLP-classification are slightly changed compared with those 
that are used under the Dangerous substance directive (DSD) because the cut 
off value in the Magnuson-Kligman test with rabbits to discriminate between 

 

 
Advisory classification 

SkinSens1. 

 “Very Active” in the  
Allergic Contact Dermatitis model 

TOPKAT 
 

 Sensitisation model (Guinea Pig) 
 Strong sensitisation vs. Weak/Any 

(Guinea Pig) 

Positive in the Sensitisation model  
AND 
Prediction of Strong sensitisation 

Assessment of sensitisation by skin contact 

OR 

 
MultiCASE 

 

 Allergic Contact Dermatitis       
(Guinea Pig)  
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skin irritants and non skin irritants has been increased from a score value of 
2.0 to 2.2. However because the previous conducted (Q)SAR model 
predictions of skin irritation related to strong skin irritants, the same 
procedure for screening the substances for skin irritation were applied as 
described in the previous report (c.f. /11/ for further details). 
 
Substances which cause significant inflammation of the skin determined on 
the rabbit according to the cutaneous irritation Annex V test method 
(persisting for more than 24h after exposure of less than 4h) should be 
classified for skin irritation with SkinIrr2.  
 
Briefly skin irritation was predicted as follows: 

 If test data for rabbits were readily available, these took precedence 
over any predictions.  

 If no test data were available, skin irritation was estimated according to 
the DK MultiCASE model for severe skin irritation vs mild skin 
irritation, see /11/ for further details. 

 
A schematic diagram of the systematic evaluation is given in figure 7. 
 

 
Figure 7: Schematic diagram illustrating the systematic evaluation used to 
assign advisory classifications for skin irritation 
 
This resulted in 8,005 substances, which were assigned an advisory 
classification of SkinIrr2. As the model does not discriminate between strong 
irritants and corrosive chemicals, the advisory classifications based on the 
predictions from the model should be considered as “minimum 
classifications”. 
 

3.7 Danger to the aquatic environment 

The CLP-classification criteria are composed of three main elements: 1) 
potential for rapid degradation, 2) bioconcentration potential in fish, and 3) 
short-term toxicity to aquatic organisms (fish, daphnia, and algae). 
Classifications are assigned according to the following scheme: 
 
 

 
Skin irritation screening 

 
Predictions from model for in vivo 

 
 Skin irritation in rabbits, Severe vs. Mild 

Positive prediction or positive 
training set test 

Advisory classification 
Xi; R38 
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Classification Classification criteria* 
Acute1 
Very toxic to aquatic life 

EC50/LC50 ≤ 1.0 mg/L 

Chronic1 
Very toxic to aquatic life with long lasting effects. 

EC50/LC50 ≤ 1.0 mg/L  
and not readily degradable or  
BCF**≥ 500  

Chronic2 
Toxic to aquatic life with long lasting effects. 

EC50/LC50 > 1 and ≤ 10 mg/L  
and not readily degradable or  
BCF** ≥ 500 

Chronic3 
Harmful to aquatic life with long lasting effects. 

EC50/LC50 > 10 and ≤ 100 mg/L  
and not readily degradable or 
BCF** ≥ 500 

Chronic4 
May cause long lasting harmful effects to aquatic 
life 
 

Cases when data do not allow classification under 
the above criteria but there are nevertheless 
some grounds for concern. 

Table 10: EU criteria for classification for danger to the aquatic 
environment  
* EC50/LC50 is the lowest concentration where effects are seen in 50% of the species in ecotoxicity 
tests fish, daphnia or algae.  
** BCF: Bioconcentration factor 
 
(Q)SAR based evaluation 
Advisory classifications were assigned on the basis of combinations of 
estimates for ready biodegradability, bioconcentration in fish and acute 
toxicity to aquatic organisms according to the criteria in table 10. Different 
combinations of (Q)SAR models were used as illustrated in figure 8. It is 
noted that the classification criteria of the new CLP Regulation is slightly 
changed form the previously employed ones: 
 

 The BCF trigger has been increased from 100 to 500 (and the 
equivalent log Kow trigger has been increased from 3 to 4) 

 
 The combination of high bioaccumulation potential BCF > 500) 

(or log Kow > 4) and an acute aquatic toxicity value between 10 
and 100 ppm also results in classification (hazard statement 
“chronic 3”), which was not the case according to the previous 
criteria  

 
Details about the models used are described in the previous report /11/. 
 
Classification with hazard statement “Chronic 4” was not used in this 
exercise, as the (Q)SAR based evaluation is unsuitable for predictions of 
classification in cases where (Q)SAR data do not fulfil the criteria mentioned 
in table 10 but when there are nevertheless reasons for concern. Another 
reason is that when the bioaccumulation potential in fish is predicted to be 
above 500 then the acute aquatic toxicity in fish, daphnia and/or algae are 
always below 100 ppm, which means that one of the other possible 
environmental hazard classifications apply.   
 
It is noted that compared to the classification criteria according to which 
abiotic degradation (and assessment of primary degradation products for their 
environmental hazard classification) can be used, only predictions concerning 
potential for rapid biodegradation was employed here. Furthermore only 
predictions for bioconcentration in fish were used even though the 
classification criteria refers to use of log Kow when reliable measured BCF 
data in fish are not available.  
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A total of 17,779 of the chemicals assessed in the current project were selected 
according to one of the four classification categories based on the combination 
of model predictions as indicated in the classification criteria and shown in 
Figure 8. The classifications for danger to the aquatic environment were 
assigned to the following number of chemicals: 
 
Acute1 3,619 
Chronic1 6,093 
Chronic2 4,946 
Chronic3 3,121 
 
 
 

 
 
 
 
 
 
 
 
 
Ready   
 
 
 
 
 

Assessment of acute aquatic toxicity  
 Fish  
 Daphnia 
 Algae 
 Non-polar narcosis 

LC50≤1,0 mg/L 1,0 mg/L<LC50≤10,0 mg/L 10,0 mg/L<LC50≤100,0 mg/L 

Not ready 

BCF≥500 BCF≥500 

Ready  Not ready Not ready 

Acute 1 Chron cat 1

Biodegradation 

Bioconcentration 

Biodegradation Biodegradation 

Bioconcentration 

Ready 

Chron cat 3Chron cat 2

Figure 8: Schematic diagram illustrating the systematic evaluation 
applied to assign advisory classifications for danger to the aquatic 
environment. 
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4 Conclusions 

This report introduces the advisory classifications in the DK EPA CLP-
version of the Advisory self-classification List (CLP-AL) for: 
 

 Carcinogenicity  
 Mutagenicity  
 Reproductive toxicity/harm to the unborn child  
 Acute oral toxicity 
 Sensitisation by skin contact 
 Skin irritation 
 Danger to the aquatic environment 

 
With the exception of the slightly changed criteria for classification for 
environmental hazard and acute oral toxicity, the CLP-AL is based on the 
same models and model use ((Q)SAR- algorithms) as the advisory self 
classification list based on the DSD regulation for classification and labelling 
/11/.  
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