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SUMMARY:  
 
This document has two aims:  
First, it suggests an Integrated Approach on Testing and Assessment (IATA) 
for skin corrosion and irritation, in view of replacing the "testing and 
evaluation strategy", which is currently provided in the supplement to TG 404 
and which requires adaptation to technical progress. 
Second, the document furthermore provides consistent information on key 
performance characteristics of each of the individual information sources 
comprising the IATA and provides guidance on how to integrate information 
for decision making within the approach (including decisions on the need for 
further testing) and when integrating all existing and generated information on 
the corrosive and irritant hazard potential of chemicals for final decisions for 
classification and labelling. 
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I. INTRODUCTION TO THE IATA FOR SKIN CORROSION AND IRRITATION 
 

1. Since 2002, the OECD TG 404 on in vivo acute dermal irritation and corrosion 
testing (OECD, 2002) contains a supplement describing a sequential testing 
and evaluation strategy for skin corrosion and irritation. While this supplement 
is not covered by the OECD Council decision on Mutual Acceptance of Data 
(MAD), it has nevertheless provided valuable guidance on how to consider 
existing information and organise the generation of new testing data on skin 
corrosion/irritation. Steps 5 and 6 of this sequential testing and evaluation 
strategy call for validated and accepted in vitro or ex vivo test methods for 
skin corrosion and skin irritation, respectively, before the use of the in vivo TG 
404 in step 7, with the purpose of minimising animal use. However this 
strategy does not foresee the use of negative results from validated and 
accepted in vitro skin irritation assays, requiring confirmatory in vivo testing in 
such situations. Since publication of the supplement in 2002, several Test 
Guidelines on in vitro methods for skin corrosion or irritation have been 
published and/or updated, notably TG 439 (OECD, 2013a) on in vitro skin 
irritation and TGs 430 (OECD, 2013b), 431 (OECD, 2013c) and 435 (OECD, 
2006) on in vitro skin corrosion. Depending on country requirements, the now 
available validated and OECD accepted in vitro methods may satisfy all 
information requirements for skin corrosion and irritation. Therefore, the 
supplement to TG 404 requires update in view of amending the possible use 
and usefulness of individual test methods described within this strategy and in 
order to avoid contradiction between the provisions of individual TGs on in 
vitro methods and the provisions of the TG 404 supplement. Moreover, in 
view of growing experience with the composition and use of IATAs, in 
particular for this specific health endpoint, a revision in view of incorporating 
current scientific and regulatory considerations and practices seems timely.  
 

2. In June 2009, during an OECD Expert Consultation Meeting on skin irritation, 
experts recommended that the TG 404 be updated (OECD, 2010: Annexe 7, 
page 158). In March 2010, WNT22 approved a project proposal from 
Germany to develop a Guidance Document (GD) for an Integrated Approach 
on Testing and Assessment (IATA) for skin corrosion and irritation. A first 
Expert Consultation Meeting (ECM) was held in Berlin in October 2010. The 
overall purpose of the first meeting was to prepare the development of a GD 
for such an IATA and to work towards recommendations to the WNT to 
revise, delete or merge any of the existing skin irritation and corrosion TGs. 
This initial effort has been followed by a second Expert Consultation Meeting 
(ECM) held in Helsinki in January 2012 and a third Meeting hosted by several 
other expert meetings between 2010 and 2013. 

 
3. The general objective of the GD is to establish an IATA for hazard 

identification of skin corrosion or irritation potential of chemicals (or the 
absence thereof) that provides adequate information for classification and 
labelling. The IATA is composed of well described and characterised 
“Modules”, each of which containing one to several individual information 
sources of similar type. The strengths and limitations as well as the potential 
role and contribution of each Module and their individual components in the 
IATA for skin irritation and corrosion are described with the purpose of 
minimizing the use of animals to the extent possible, while ensuring human 
safety. 

 
 
The OECD Sequential Testing and Evaluation Strategy 
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4. The current supplement of TG 404 testing strategy consists of a sequential 

order of eight steps. If at a given step no conclusion can be reached, the next 
step of the strategy is considered. These steps sequentially address 1) 
existing human and/or animal data, 2) Structure-Activity Relationships (SAR), 
3) pH, 4) systemic toxicity via dermal route, 5) the use of validated and 
accepted in vitro or ex vivo tests for skin corrosion, 6) the use of validated and 
accepted in vitro or ex vivo tests for skin irritation, and 7/8) the use of a 
confirmatory in vivo rabbit test in a stepwise manner if a negative result is 
obtained with the in vitro/ex vivo skin irritation assays (2). As the sequential 
testing strategy does not fall under MAD, it is not binding to OECD member 
countries and should therefore be considered only as a recommendation. 
Note that the testing strategy described in the supplement of TG 404 has 
inspired the tiered testing described in Chapter 3.2 of the UN Globally 
Harmonised System (GHS) (UN GHS for skin irritation and corrosion). 

 
 
The ECHA Integrated Testing Strategy 
 

5. Within the European Union, the European Chemicals Agency (ECHA) 
proposes a sequential strategy for skin irritation and/or corrosion in Chapter 
R.7a of its Guidance on information requirements and Chemical Safety 
Assessment under the REACH Regulation (ECHA, 2013). This Integrated 
Testing Strategy (ITS) has been developed during the REACH 
implementation project. While most of the building blocks are similar to the 
ones recommended within the supplement of the OECD TG 404, this testing 
strategy provides additional aspects on some elements such as the use of 
other toxicity data or weight-of-evidence (WoE) analysis of existing and 
relevant data. In addition, validated and accepted in vitro tests can be used to 
identify non-irritants and non-corrosives, in order to avoid any in vivo test for 
skin corrosion and irritation. 

 
 
The Berlin Expert Consultation Meeting in 2010 

 
6. In 2010, the OECD started an initiative to develop a) a GD on an IATA for 

skin corrosion and irritation and b) recommendations to the WNT for potential 
revisions, deletions and merging of existing in vivo and in vitro skin irritation 
and corrosion TGs, i.e., OECD TGs 404, 430, 431, 435 and 439. The major 
aspects to be addressed comprised: 

  
(i.) actual use of the TGs by industry and regulatory authorities; 
  

(ii.) strengths and limitations of the individual TGs; 
 

(iii.) the applicability domains (AD) of the TGs in particular addressing 
chemical classes; 

  

(iv.) suitability of the TGs for mixtures and preparations; 
  

(v.) development of new performance standards for TGs 430 & 431; 
  

(vi.) the occurrence of false negative corrosives in TGs 430, 431 and 435, 
and the results obtained with these chemicals using TG 439; 
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(vii.) the adaptation of the IATA to the progress achieved with validated in 
vitro tests and non-testing methods (NTM), including (Quantitative) 
Structure-Activity Relationships ((Q)SARs).  

 
7. The ECM agreed that in general the ITS developed during the REACH 

implementation project in 2006/2007 and subsequently published by ECHA 
(ECHA, 2013), with its step-wise procedure (data retrieval followed by WoE 
approach, and then, if necessary, additional testing), was suitable as a 
template for the development of the new OECD IATA. The ECHA ITS has 
been divided into three Parts (Figure 1): 
 
Figure 1: Overview of the ECHA ITS for irritation/corrosion (taken from 
ECHA, 2013) 
 

 
 
 

8. Furthermore, the ECM proposed to develop a modular approach, grouping 
the various individual information sources of the IATA in "Modules" according 
to the type of information provided. Each of the individual information sources 
would be described in a consistent manner in terms of its applicability, 
limitations and performance characteristics. Some of the ECM participants 
formed an IATA working group that considered necessary elements of the 
IATA prior to the 2nd ECM in 2012. The seven identified Modules can be 
subsumed in three major Parts (Table 1). 
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Table 1: Parts and Modules of the IATA. 
 

Part Module Data 

Part 1 (Existing 

information, physico-

chemical properties 

and non-testing 

methods) 

  

  

1 

 

 

2 

 

3 

 

 

 

4 

5 

Existing information 

- - Existing human data 

a) Local skin effects 

b) Human Patch Test (HPT) 

- - In vivo skin irritation and corrosion data (TG 

404) 

- - In vitro skin corrosion data 

a) TG 430 

b) TG 431 

c) TG 435 

- - In vitro skin irritation data (TG 439) 

- - Other in vivo and in vitro data 

a) In vitro skin corrosion or irritation data 

from test methods not adopted by the 

OECD 

b) Other in vivo and in vitro dermal 

toxicity data 

6 Physico-chemical properties (existing, 

measured or estimated) 

- - e.g., pH, acid/alkaline reserve  

7 Non-testing methods 

Part 2 (WoE analysis) 8 Phases and elements of WoE approaches 

Part 3 (Additional  

testing) 

(5b) Other in vivo and/or in vitro dermal toxicity 

testing (if required by other regulations) 

(3) In vitro skin corrosion testing 

(4) In vitro skin irritation testing 

(5a) In vitro skin irritation testing in test method 

not adopted by the OECD 

(2) In vivo skin irritation and corrosion testing 

  
9. The three Parts guide the assessment of skin irritation and corrosion. Under 

Part 1 (existing data) of the IATA, existing and available information is 
retrieved from literature and databases and other reliable sources for Modules 
1 to 5, while under Module 6 physico-chemical properties, primarily the pH, 
are considered. Module 7 covers non-testing methods. If the WoE (Part 2) is 
inconclusive regarding the skin irritation and corrosion potential, new testing, 
starting with in vitro methods, needs to be conducted (Part 3). Animal testing 
is foreseen only as a last resort (Figure 2). 



8 

 

 
10. A schematic outline of the IATA for skin irritation and corrosion focused on 

classification and labelling (C&L) is presented in Figure 2. Briefly, the 
information from Part 1 is evaluated in a weight of evidence approach. If the 
WoE is conclusive, decision for C&L can be carried out accordingly. If it is 
inconclusive, other in vivo or in vitro dermal toxicity tests (Module 5b) for 
which data are still not available but that may need to be conducted in some 
regulatory frameworks to satisfy other regulatory requirements, should be 
carried out first. Once available, these additional test results should be 
incorporated into a new WoE analysis. If the WoE is still inconclusive or no 
other in vivo or in vitro dermal toxicity tests need to be conducted, all 
available information from the WoE should be considered to formulate a 
hypothesis of the most likely skin irritation/corrosion potential of the chemical. 
This hypothesis will then guide the sequence of prospective testing to a top-
down or bottom-up approach.  

 
Figure 2: Scheme of the IATA for skin irritation and corrosion. 
?: Existing data from Modules 1-4 may permit a decision on C&L without the need for 
a Weight of Evidence assessment, e.g., existence of non-contradictory stand-alone 
data from high quality HPT and/or OECD accepted TGs for skin corrosion/irritation 
(TG 404, 430, 431, 435 and/or 439). 
§: TG 435 allows for the discrimination between Cat. 1A, Cat. 1B and Cat. 1C but 
with a limited applicability domain; TG 431 allows for the discrimination between Cat. 
1A and other corrosives but does not permit the sub-categorisation of the latter into 
Cat. 1B and Cat. 1C. It is important to note however that the protocol and prediction 
model of the EpiSkinTM test method permits sub-categorisation of corrosive 
chemicals into the three Categories 1A, 1B and 1C, but its ability to discriminate 
between Categories 1B and 1C was never formally evaluated/validated due to the 
lack of high quality reference in vivo data against which to benchmark the in vitro 
results. This method should nevertheless be considered for this purpose before any 
in vivo testing is performed; TG 430 only allows the identification of corrosives into a 
single category without any sub-categorisation, i.e., Cat. 1. 
ǂ: If outside the applicability domain of TG 435 
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11. The template for characterisation of the individual sources of information 
described in Modules 1-7 (Table 1) has been based on the Streamlined 
Summary Documents template developed for the in vitro eye test methods 
(OECD, 2013) and comprise the following information headlines: 

  

- Description/Definition 

- Scientific basis including Mode of Action (MoA) 

- Applicability domain 

- Predictive capacity, e.g., expressed as sensitivity, specificity and accuracy 
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- Reliability, e.g., expressed as within- and between-laboratory 
reproducibility 

- Strengths, weaknesses and limitations 

- Potential role in the IATA 

 
 

II. ELEMENTS OF THE IATA FOR SKIN CORROSION AND IRRITATION 
 

A.  Part 1: Existing Information, Physico-Chemical Properties and Non-
Testing Methods 

 
12. Evaluating existing data is key to avoiding unnecessary animal testing. It is 

also the fastest and cheapest way to arrive at a conclusion on skin 
irritation/corrosion potential, if the available data allow for it. In recent years, 
large databases have become available on the internet, e.g., the European 

C&L Inventory1 and the dissemination site for chemicals registered under 

REACH2. The Modules of Part 1 can be addressed in any order. It might not 

always be necessary to evaluate all of them, in particular, when the available 
data already allow for reliable classification into one of the GHS sub-
categories for irritation or corrosion (or into the main categories, if sub-
categorisation is not needed in a specific regulatory context). For Modules 1 
to 5, existing information can be retrieved by a comprehensive literature and 
database search (e.g., the above databases hosted by ECHA). The search 
should be performed systematically using search terms such as CAS number 

or chemical name. The OECD QSAR Toolbox3 is a good starting point to 

retrieve information for Modules 6 and 7 on physico-chemical and non-testing 
data as it allows for the identification of analogues (for read-across), retrieval 
of a first set of existing experimental (phys.-chem. and toxicological) data on 
both the target chemical and the analogues and finally characterisation of 
these chemicals with mechanistic and other profilers, including structural 
alerts for skin irritation and corrosion. Further existing data on analogues 
identified with the Toolbox can then be retrieved by repeating the above 
literature and database search for these compounds. If not retrieved from 
database searches or available estimates are doubtful, pH and potentially 
acidity and alkalinity, as well as other physico-chemical parameters may also 
be measured. 

 
 

Module 1 – Existing human data 
 

13. Two different types of human data need to be considered, namely non-
standardised human data on local skin effects and data obtained from 
standardised skin irritation human patch testing (HPT). While the first is 
usually associated with a high level of uncertainty and can therefore rarely be 
used on its own for C&L decisions without a WoE assessment, the latter is 
commonly of much higher quality as it is usually acquired under standardised 
conditions and with strict acceptance criteria. If considered suitable and 
adequately documented human data, especially HPT data, should have 
precedence over other data. Examples of how existing human data can be 

                                                 
1
 http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database, as of 2013-09-23 

2
 http://echa.europa.eu/de/information-on-chemicals/registered-substances, as of 2013-09-23 

3
 http://www.oecd.org/env/ehs/risk-assessment/theoecdqsartoolbox.htm, as of 2013-09-23 

Comment [MH1]: Non-EU group 
members, please add further databases 

where available. 

http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
http://echa.europa.eu/de/information-on-chemicals/registered-substances
http://www.oecd.org/env/ehs/risk-assessment/theoecdqsartoolbox.htm
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used in hazard classification for irritancy are provided in recent ECETOC 
publications (ECETOC, 2002; ECETOC, 2009). 
 

a) Local skin effects 
 

14. Existing human data on local skin effects originate from clinical and 
occupational studies, poison information centres, case reports and 
retrospective epidemiological studies. They provide information directly 
related to effects on the skin i.e., local skin effects, following single or 
repeated exposure. The exposure could be of accidental nature or prolonged 
(i.e., cumulative), for example in occupational settings, but it is often difficult 
to quantify. As such, although human data from accidents or poison centre 
databases can provide evidence for classification, absence of incidents is not 
itself evidence for no classification as exposures are generally unknown or 
uncertain. It can also be anticipated that this type of human data is available 
in exceptional cases only and, when available, the quality, reliability and 
relevance of the existing data for hazard assessment should be critically 
reviewed before any regulatory decision is taken. Indeed, there may be a 
significant level of uncertainty in human data on local skin effects due to poor 
reporting and lack of specific information on exposure (dose and duration) 
and other critical aspects. For example, in case reports, information on 
chemical identity and purity, exposure, health status of the persons exposed 
and even the symptoms reported is often lacking. Specific limitations of 
poison centre data have been summarised by Hoffman (2007). Existing 
human data on local skin effects may be particularly relevant when they 
demonstrate effects which cannot be observed in experimental animal 
studies. As animal studies are designed to assess irritation as a result of 
acute exposure only, human data may in particular provide useful information 
on the cumulative effects leading to irritation (Irritant Contact Dermatitis, ICD) 
in humans. 

 
15. It should be possible to discern corrosive properties of chemicals from mere 

irritation in humans based on existing human data on local skin effects, if a 
follow-up of the initial assessment after the accidental exposure is available. 
Corrosive reactions are typified by ulcers, bleeding and bloody scabs and, 
after recovery, the skin will be discoloured due to blanching of the skin, 
complete areas of alopecia and scars (see Chapter 3.2 of GHS, defining skin 
corrosion based on effects observed in the in vivo rabbit test), i.e., skin 
corrosion is an irreversible damage. However, human data are usually not 
sufficient to sub-categorise chemicals according to their corrosion potential, 
e.g., UN GHS Categories 1A, 1B and 1C, as required in some regulatory 
frameworks and legislations. A clear case for Cat. 1A 
classification,(corresponding to 3 minutes in rabbits) would be an accidental 
splash which gave rise to necrosis of the skin. In cases where a prolonged 
exposure was needed before necrosis occurred (not to be confused with 
delayed effects), Cat. 1B/1C seems more reasonable. The distinction 
between Cat. 1B and Cat. 1C (corresponding to 1 hour and 4 hours exposure 
in rabbits, respectively) may not be so obvious in practice. If the distinction 
between Cat. 1A and Cat. 1B/1C is not clearly apparent then a simple 
classification as Cat. 1 (without sub-categorisation) should be used. 

 
Module 1a – Existing human data: Local skin effects 

Description/Definition Existing human data on local skin effects originate from 
clinical and occupational studies, poison information 
centres, case reports and retrospective epidemiological 
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studies, following single or repeated exposure 
(accidental or prolonged exposure in e.g., occupational 
settings). 

Scientific basis incl. MoA As obtained from humans, all MoA are potentially 
covered. 

Applicability domain All chemicals for which a clear and direct effect on the 
skin can be concluded from the available data, but not 
clearly defined as most data are obtained from 
accidental exposure.  

Predictive capacity Depends very much on the amount and quality of the 
available information, but usually associated with a 
high level of uncertainty due to lack of critical 
information such as chemical identity and purity, 
exposure (dose and duration), health status of the 
persons exposed and/or the reported symptoms. 

Reliability Difficult to assess due to uncontrolled exposures (dose 
and timings) and reporting. 

Strengths, weaknesses 
and limitations 

Strengths: 
- Relevance: data obtained directly from the 

species of interest (humans). 
- May provide useful information on the 

cumulative effects leading to irritation (Irritant 
Contact Dermatitis, ICD) in humans. 

Weaknesses: 
- Not standardised. 
- Mostly based on accidental/uncontrolled 

exposure, leading to a high level of uncertainty. 
- Sufficient data to evaluate the actual exposure 

(duration and dose) might not be available. 
- Data might be incomplete, insufficient or even 

inaccurate (Hoffman, 2007). 
- Data on the reversibility of the effect might not 

be available, because incidents are many 
times not followed-up after the initial 
assessment following the exposure. 

- Data on additional, potentially confounding 
factors (e.g., substance purity, health status of 
the affected person, additional exposures) 
might not be available. 

- No GHS criteria for C&L based on human data 
are available. 

- Usually not sufficient to sub-categorise 
chemicals according to their corrosion potency, 
e.g., UN GHS Categories 1A, 1B and 1C. 

Limitations: 
- Differences in populations (Robinson, 2002). 
- Rarely available and, if available, rarely with 

the necessary quality to be used for C&L 
decisions. 

Potential role in the IATA Should be used in a WoE with other existing data, but 
should not overrule high quality data obtained with 
OECD TGs for skin irritation and/or corrosion (TGs 
404, 430, 431, 435 or 439) unless the human data are 
of high and unquestionable quality. May be particularly 
relevant when they demonstrate effects which cannot 
be observed in experimental animal studies. 

 
 

b) Human Patch Test (HPT) 
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16. Existing human data from skin irritation human patch testing (HPT) might also 

be available. HPT is a controlled study involving the exposure of small 
patches of skin of human volunteers to chemicals for which skin corrosion 
and other unacceptable toxicological hazards can be excluded. HPT data 
have been compiled for example by Jírová et al. (2010), Basketter et al. 
(2012), as well as Ishii et al. (2013). It is emphasised that testing with human 
volunteers is discouraged for purposes of compliance with legal requirements 
relating to chemical safety assessments. Available good quality data should 
nevertheless be considered as appropriate and used for C&L decision 
making. It should however be noted that GHS does not contain clear criteria 
for classification for skin irritation based on human data. 

 
17. For human patch testing several high quality studies exist (Basketter et al., 

1994; Hall-Manning et al., 1995; York et al., 1996; Basketter el al., 1997; 
Robinson et al., 1998; Robinson et al., 2001; Basketter et al. 2004; Robinson 
et al., 2005; Jirova et al., 2007; Jirova et al., 2010; Basketter et al., 2012; Ishii 
et al., 2013). The issue of use of human data has been discussed at OECD 
several times but did not yet result in any concrete action. A Test Guideline 
on HPT was proposed in 1997 and proposals for inclusion of human data in 
validation studies have also been discussed without success. However, TG 
439 (OECD, 2013a) does include references to human data in the form of 
HPT test results, in particular in the associated Performance Standards based 
on the EURL ECVAM Performance Standards for in vitro skin irritation testing 
using Reconstructed human Epidermis (RhE).  

 

Module 1b – Existing human data: Human Patch Test (HPT) 

Description/Definition Controlled study involving the exposure of small 
patches of skin of human volunteers to chemicals that 
are not sensitising and not acutely toxic via the dermal 
route. In the standard HPT developed by Basketter and 
coworkers in 1994, chemicals (0.2 ml liquids; 0.2 g 
moistened solids) are applied on 25-mm Hill Top 
Chambers containing a Webril pad to the skin of the 
upper outer arm of 30 human volunteers for up to 4 hr. 
Exposure time progressively increases from 15 and 30 
min through 1, 2, 3 and 4 hr, with each progressive 
application at a new skin site, until a positive irritation 
reaction is reported by the volunteer and/or recorded 
by a trained assessor. Treatment sites are assessed 
for the presence of irritation using a 4-point scale at 24, 
48 and 72 hr after patch test removal. Sodium lauryl 
sulphate (SLS) at 20% aq. is used as positive control; 
water is used as negative control. The number of 
panelists who develop a positive irritant reaction after 
progressive exposure up to 4 hr is determined. The 
substance is classified as skin irritant, when the 
incidence of positive irritation reactions to the undiluted 
test substance is significantly greater than or not 
significantly different (using Fisher’s exact test) than 
the level of reaction in the same panel of volunteers to 
20% SLS. 

Scientific basis incl. MoA As performed in humans and all possible effects 
(erythema, oedema, scabbing and bleaching) are 
evaluated, all MoA are covered. 

Applicability domain The HPT was developed for safety testing of cosmetic 
and household products and has been later adopted 
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for testing of Medical Devices according to ISO 10993-
10. However, in some instances and after careful 
ethical review the HPT has also been used for testing 
of chemicals. Only chemicals for which skin corrosion 
and other unacceptable toxicological hazards can be 
excluded can be tested (only chemicals producing no 
effects other than skin irritation). Dyes and other 
coloured chemicals may impair the scoring of effects, 
in particular erythema. 

Predictive capacity Since skin irritation responses are determined in 30 
human volunteers and statistically compared with the 
positive control (20% SLS), it can be assumed that 
HPT are highly predictive of effects in humans. 
Nevertheless, there is evidence for ethic/population 
differences (Robinson, 2002) that might not always be 
captured. Such variations can obviously not be 
captured either with the regulatory in vivo or in vitro 
tests. 

Reliability If the HPT has been performed according to the 
standard protocol and evaluated by trained assessors 
the reliability should be at least meet the level of the 
animal test according to OECD 404. 

Strengths, weaknesses 
and limitations 

Strengths: 
- Relevance (highly predictive). 
- Usually, standardised, high quality data. 

Weaknesses: 
- Only retrospective data should be considered. 

Prospective testing not recommended for 
ethical reasons. 

- No GHS criteria for C&L based on human data 
are available. 

Limitations: 
- Differences in populations (Robinson, 2002). 
- Rarely available and mostly for chemicals with 

intended dermal contact e.g., cosmetic 
ingredients. 

Potential role in the IATA If a high-quality HPT result is already available, it 
should be considered as the strongest basis for C&L 
decision making (subject to the ethical considerations 
relevant for the respective regulatory programme). 
When contradictory HPT and animal (TG 404) data are 
available and WoE analysis including all other existing 
data and (Q)SAR profiling is not conclusive towards 
one or the other result, confirmatory in vitro testing 
should be considered. For ethical reasons, HPT must 
not be included in a strategy as a prospective testing 
option. 

 
 

Module 2 – In vivo skin irritation and corrosion data (TG 404) 
 

18. The TG 404 (OECD, 2002) on Acute Dermal Irritation/Corrosion describes an 
in vivo test method performed on albino rabbits. It is based on a test 
developed by Draize for the assessment of systemic and local toxicity to skin 
and mucous membranes (Draize et al. 1944). TG 404 has been revised twice 
(in 1992 to include the possibilities to i) waive in vivo testing based on a 
positive in vitro skin corrosion test result and ii) use one animal in a first step 
of the in vivo procedure allowing certain chemicals to be exempted from 

p
H
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further testing, and in 2002 to include a sequential testing and evaluation 
strategy as a supplement to the TG). 

 

Module 2 – In vivo skin irritation and corrosion data (TG 404) 

Description/Definition The TG 404 measures the corrosive or inflammatory 
response produced in reaction to exposure to corrosive or 
irritant chemicals in albino rabbits. The test chemical is 
applied in a single dose to the skin and the degree of 
irritation/corrosion is observed and scored at specific 
intervals and is further described in order to provide a 
complete evaluation of the effects. The duration of the study 
should be sufficient to evaluate whether the effects 
observed are reversibility or irreversible. 

Scientific basis incl. 
MoA 

TG 404 measures the downstream effects of the 
inflammatory response produced in reaction to the tissue 
trauma/noxious stimuli induced by irritant chemicals. Such 
localised cell and tissue damage leads to release of 
inflammatory mediators, nerve stimulation, axonal reflexes, 
pain and itching (Welss et al., 2004; Kindt et al., 2006; Fluhr 
et al., 2008). The inflammatory response ultimately leads to 
observable phenomena such as localised skin swelling 
(edema) and redness (erythema). These downstream 
events are visually observed and scored. 

The rabbit model has been established as rabbit skin is 
assumed to be more sensitive than human skin. This 
increased sensitivity may at least partly result from the fact 
that rabbit skin bears fur. Furthermore, it can be assumed 
that the MoAs leading to skin corrosion or irritation are 
comparable between rabbits and humans. Exposure of 4 
hours adds to the increased sensitivity.  

Applicability domain A wide range of chemical classes can be tested according 
to OECD TG 404. Dyes and other coloured chemicals may 
impair the scoring of effects, especially erythema. Similarly, 
physico-chemical properties such as volatility may 
considerably reduce the amount of chemical in contact with 
skin. Nevertheless, the chemical will also be volatile in a 
potential human exposure situation. Not applicable to the 
testing of gasses and aerosols. 

Predictive capacity Test may be overpredictive for irritation/corrosion in humans  
e.g., due to clipping of fur, interspecies differences, etc. 
(Philips et al., 1972; York et. Al, 1994; Robinson et al., 
2001; Basketter et al., 2004; Hoffmann et al., 2008; Jirova et 
al., 2010). Available Human Patch Test data seem to 
confirm this idea (Jírová et al., 2010; Basketter et al., 2012; 
Ishii et al., 2013). 
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Reliability One analysis indicates that the within-test variability of the 
Draize test (variability between rabbits within a test) for the 
prediction of skin irritation after the introduction of TG 404 
and GLP is low (Hoffmann et al., 2005), especially 
considering a dichotomous system like Cat. 2 vs. No Cat. 
However, as the probabilities of incorrect classification are 
largest around the classification borders, the use of two 
thresholds to discriminate between three classes, i.e., Cat. 2 
vs. Cat. 3 vs. No Cat. will increase the overall likelihood of 
misclassification, especially for Cat. 3, which is placed at the 
centre of the irritation scale and is delimited by two cut-offs 
separating it from Cat. 2 and No Cat., respectively. In fact, it 
was shown that GHS Cat. 3 has the lowest probability for 
correct classifications and the smallest predictive value. In 
this context it should be noted that inter-animal variability is 
one of the reasons for employing primarily a single irritant 
category under UN GHS (Cat. 2; Cat. 3 is an optional opt-
in). The UN GHS text explicitly acknowledges that “…animal 
responses in a test may be quite variable” in the context of 
explaining the rationale for one single irritant category (Cat. 
2) (UN, 2011; paragraph 3.2.5.1, sub point c).  

A second analysis looked at the possibility of reducing the 
number of rabbits tested for corrosion (Cat. 1 vs. not 
corrosive) or irritation (Cat. 2 vs. No Cat.) from 3 to 2 based 
on within-test variability (Hoffman, 2011). The study showed 
low variability for identification of skin corrosion, where 
reduction of testing from 3 to 2 animals would have no 
impact on classification. However, the reliability of TG 404 
to sub-categorise corrosive chemicals to UN GHS 
Categories 1A, 1B and 1C has not been evaluated. 
Discrimination between 1B and 1C at the centre of the 
corrosion scale might be particularly variable. The study 
also showed that variation was somewhat higher for skin 
irritation, where reduction of testing from 3 to 2 animals 
would have some impact on classification for skin irritation 
due to variability between animals. 

Finally, it should be noted that prediction of results between 
studies may significantly vary due to subjective scoring, 
dosing by weight (ignoring density differences), insufficiently 
standardised washing procedures, etc. Weil and Scala 
(1971) have shown that considerable variation existed 
between laboratories.  

Strengths, 
weaknesses and 
limitations 

Strengths: 

- Reversibility of effects can be observed. 
- Reflects all possible modes of action of skin irritant 

and corrosive reactions present in rabbit skin. 
- large experience on the method indicates that the 

method provides human safety. 
- Permits the classification of chemicals according to 

their full irritation or corrosion potency i.e., No Cat., 
Cat. 3, Cat. 2, Cat 1C, Cat. 1B or Cat. 1A. 

Weaknesses: 

- Animal experiment, which may potentially involve 
suffering due to the corrosive or the inflammatory 
reactions (pain, itching, etc.). 

- Being performed in a proxy model (the rabbit) 
the test may make incorrect predictions due 
to species differences (e.g., Philips et al. 
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1972; Basketter et al. 2004). 

- Overprediction of skin irritation/corrosion in 
humans (e.g., York et al., 1994; Robinson et 
al., 2001; Basketter et al.,2004, Jirova et al. 
2010), possibly cause by, e.g.: 

a) Clipped tight fur promoting follicular 
penetration (‘shunt pathway’) that 
might be excessive as compared to 
the human situation. 

b) Clipping of the fur may cause minor 
invisible skin abrasions, facilitating 
the penetration via the abrasions. 

- Variability of results due to lack of 
standardisation of certain parameters, e.g.: 

a) Subjective scoring without use of 
positive or benchmark controls. 

b) Dosing solids per weight (0.5g/6 cm²) 
does not consider density 
differences. Solids should be dosed 
by bulk volume with a calibrated 
spoon. 

c) No standardised procedure described 
for removal of the test chemical: 
water wipe might be insufficient, no 
suitable solvents recommended. 

d) Difficulties to apply solids directly to 
the skin ensuring adequate retention. 

Limitations: 

- Coloured chemicals are difficult to score due the 
visual inspection of the skin and skin redness being 
a readout. 

Potential role in the 
IATA 

In case Draize test data of adequate quality are available, 
these should carry a high intrinsic weight in the context of a 
Weight of Evidence (WoE) analysis. Otherwise, the Draize 
test should be used only as a last option after in vitro testing 
to clarify Cat. 3 vs. No Cat..or Cat. 1B vs. Cat 1C for 
chemicals falling out of the applicability domain of TG 435, 
if the use of in vitro test methods not adopted by the OECD 
cannot be accepted. It may in exceptional cases also be 
used, when in vitro testing is not feasible or reliable (see 
also Part 1 and Part 3). 

 
 

Module 3 – In vitro skin corrosion data (TGs 430, 431, 435) 
 

a) TG 430: In vitro skin corrosion: Transcutaneous Electrical Resistance 
test method (TER) 
 

19. TG 430 was first adopted on 13 April 2004 together with TG 431 and was 
revised on 26 July 2013. The revision became necessary because the first 
version of TG 430 did not define Performance Standards (PS) allowing the 
assessment of effects of methodological modifications on the predictive 
performance (reliability and relevance) of the TER. Since the apparatus used 
in the validation studies is not commercially available, it was of particular 
importance to define Performance Standards for TG 430. 
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Module 3a – In vitro skin corrosion data: TG 430 (TER) 

Description/Definition The test material is applied for up to 24 hours to the 
epidermal surfaces of rat skin discs in a two compartment 
test system in which the skin discs function as the 
separation between the compartments (OECD, 2013b). The 
skin discs are taken from humanely killed rats aged 28-30 
days. Corrosive materials are identified by their ability to 
produce a loss of normal stratum corneum integrity and 
barrier function, which is measured as a reduction in the 
transcutaneous electrical resistance below a threshold level. 
For rat TER, a cut-off value has been selected based on 
extensive data for a wide range of chemicals where the vast 
majority of values were either clearly well above, or well 
below this value. Generally, materials that are non-corrosive 
in animals but are irritant or non-irritant do not reduce the 
TER below this cut-off value (OECD, 2013b). 

Scientific basis incl. 
MoA 

- Rat skin used as a model of human skin due to 
comparable physiology. 

- TER measurement as readout of corrosive effects 
on the skin and its barrier (stratum corneum, SC), 
e.g., due to erosion of the SC. 

Applicability domain Discriminates skin corrosives (Cat. 1) from non-corrosives. 
Not accepted for distinguishing skin corrosive sub-
categories 1A, 1B and 1C. This test method also does not 
discriminate skin irritants (Cat. 2) from chemicals not 
requiring classification for skin irritation/corrosion (No Cat.). 

Generally applicable to a wide range of chemical classes 
and physical states including liquids, semi-solids, solids and 
waxes. The liquids may be aqueous or non-aqueous; solids 
may be soluble or insoluble in water. Applicable to both 
substances and mixtures, although only limited information 
on the testing of mixtures is available. Not applicable to the 
testing of gasses and aerosols (although this is true for 
almost all tests, including OECD TG 404). 

Predictive capacity When compared to the rabbit test classifications as Cat. 1 
(corrosive) and NC (not corrosive), the TER was validated 
with a sensitivity of 88.1%, a specificity of 72.4% and an 
associated accuracy of 79.4%. Based on the predictive 
capacity obtained with the TER for the 24 Reference 
Chemicals mentioned in TG 430, any future similar or 
modified TER test method must achieve a sensitivity ≥ 90%, 
a specificity ≥ 75% and an accuracy ≥ 82.5% when testing 
those 24 Reference Chemicals. 

Reliability For prediction of GHS Cat 1 vs. non-corrosive a within-
laboratory reproducibility of ≥ 90% and a between-
laboratory reproducibility ≥ 80% has been demonstrated in 
the validation studies and recommended as a minimum 
requirement for future TER test methods. 

Strengths, 
weaknesses and 
limitations 

Strengths: 

- Validated test. 
- It is based on a different mode of action (skin barrier 

breakdown) than RhE (TG 431) and pH (TG 435) 
based corrosion tests, and thus may be valuable to 
complement evidence of results from these tests. It 
should be noted however that all three in vitro skin 
corrosion TGs (430, 431 and 435) are considered 
stand-alone tests that permit the detection or 
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exclusion of corrosive effects and classification of 
test chemicals for skin corrosion without further 
testing. 

Weaknesses: 

- May be considered an in vivo animal experiment in 
some countries due to the need to shave, wash and 
treat the animals with antibiotics during the 4-6 days 
before the animal is sacrificed for the test. 

- Animals are sacrificed for the purpose of testing. 
- The TER cut-off value for predicting skin corrosion 

varies with age and strain of the rats (see para 15-
17 of revised OECD TG 430; OECD, 2013b). It is 
also dependent on parameters of the apparatus, 
and it will have to be newly established if species 
other than rat are used (Davies et al., 2004). 

Limitations: 

- No corrosive sub-categorisation possible. Only 
allows the classification of corrosive chemicals to 
Cat. 1. 

 

Potential role in the 
IATA 

The TER may be used as a stand-alone test method for the 
detection or exclusion of corrosive effects of test chemicals. 
If corrosive sub-categorisation is required other test 
methods should be considered. A negative result in the 
TER test method will require an additional in vitro skin 
irritation test, if not performed upfront, to determine if the 
chemical should be classified Cat. 2 (irritant) or if it does not 
require classification (No Cat.), and thus replace the in vivo 
test according to OECD TG 404. 

 
 

b) TG 431: In vitro skin corrosion: Reconstructed human epidermis (RhE) 
test method 

 
20. TG 431 In vitro Skin Corrosion: Reconstructed Human Epidermis (RhE) Test 

Method was first adopted on 13 April 2004 together with the TG 430 and 
revised on 26 July 2013. The original TG comprised two validated RhE 
models (EpiSkinTM and EpiDermTM). The revision in 2013 became necessary 
because post validation studies performed by the RhE model producers in 
2012 with a refined protocol correcting interferences of unspecific MTT 
reduction by the test chemicals improved the performance of both, 
discrimination of corrosives from non-corrosives as well as sub-categorisation 
of corrosives in UN GHS Cat. 1 and Cat. 1B/1C. In addition, two other RhE 
models (SkinEthicTM RHE and Epidermal Skin Test epiCS®) were included, as 
well as an annexed overview on methodological differences for each of the 
four validated and accepted RhE models. 

 

Module 3b – In vitro skin corrosion data: TG 431 

Description/Definition TG 431 is based on reconstructed human epidermis (RhE), 
which in its overall design (the use of human derived non-
transformed epidermal keratinocytes as cell source and use 
of representative tissue and cytoarchitecture) closely mimics 
the biochemical and physiological properties of the upper 
parts of the human skin i.e., the epidermis. The RhE models 
are constructed by culturing the keratinocytes at the air-
liquid interface to form a multilayered, highly differentiated 
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model of the human epidermis. It consists of organized 
basal, spinous and granular layers, and a multilayered 
stratum corneum containing intercellular lamellar lipid layers 
representing main lipid classes analogous to those found in 
vivo. Test chemicals are applied topically to the three-
dimensional RhE models, and exposed for 3 min and 1 hour 
in all RhE test methods and also for 4 hours in the 
EpiSkin

TM
 test method. Cell viability is measured 

immediately following chemical exposure by dehydrogenase 
conversion of the vital dye MTT [3-(4,5-Dimethylthiazol-2-
yl)-2,5-diphenyltetrazolium bromide, Thiazolyl blue 
tetrazolium bromide; CAS number 298-93-1], into a blue 
formazan salt that is quantitatively measured after extraction 
from tissues (OECD, 2013c). Corrosive chemicals are 
identified by their ability to decrease cell viability below 
defined threshold levels. 

Scientific basis incl. 
MoA 

The RhE test methods are based on the premise that 
corrosive chemicals are able to penetrate the stratum 
corneum by diffusion or erosion, and are cytotoxic to the 
cells in the underlying layers. Cell viability is measured by 
the MTT assay immediately after exposure. 

Applicability domain Discriminates skin corrosives (Cat. 1) from non-corrosives. 
One test method (EpiSkin

TM
) can distinguish corrosive 1A 

from a combination of Cat. 1B and Cat. 1C corrosives (Cat. 
1B/1C), while three other test methods (EpiDerm

TM
 SCT, 

SkinEthic
TM

 RhE and epiCS
®
) at current can identify Cat. 

1B/1C corrosives from not-further resolved corrosives (Cat. 
1). TG 431 does not permit at present the use of any of the 
methods to distinguish Cat. 1B from Cat. 1C corrosives. 
These test methods do not discriminate skin irritants (Cat. 2) 
from chemicals not requiring classification for skin 
irritation/corrosion (No Cat.). 

TG 431 is expected to be generally applicable across 
chemical classes and to solids, liquids, and semi-solids. The 
liquids may be aqueous or non-aqueous; solids may be 
soluble or insoluble in water. It is however not applicable to 
the testing of gases and aerosols (although this is true for 
almost all tests, including OECD TG 404). 

Predictive capacity For the prediction of GHS Cat. 1 vs. not corrosive, in the full 
validation study and catch-up validation studies a sensitivity 
of > 95%, a specificity of > 80% and an accuracy of > 87,5% 
was obtained and listed as a minimum requirement for 
future RhE models. 

For discrimination of Cat. 1A, Cat. 1B/1C and not corrosive 
chemicals (1A vs. 1B-and-1C vs. not corrosive), the 
following predictive capacity is recommended as a minimum 
requirement for future RhE models (OECD 190, 2013): 

Sensitivity (C vs NC): ≥ 95% (actual for EpiSkin: 100%) 

Correctly classified 1A: ≥ 70% (actual for EpiSkin: 96.7%)  

1A Underclassified 1B-and-1C: ≤ 30% (actual for EpiSkin: 
3.3%) 

1A Underclassified NC: ≤ 5% (actual for EpiSkin: 0%)  

Correctly classified 1B-and-1C: ≥ 80% (actual for EpiSkin: 
80%) 

1B-and-1C Overclassified 1A: ≤ 21.50% (actual for EpiSkin: 
20%) 

1B and 1C Underclassified NC: ≤ 10% (actual for EpiSkin: 
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0%) 

Specificity: ≥ 80% (actual for EpiSkin: 80%) 

NC Overclassified 1A ≤ 5% (actual for EpiSkin: 0%) 

NC Overclassified 1B-and-1C ≤ 20% (actual for EpiSkin: 
20%) 

Accuracy (C vs. NC): ≥ 87.5% (actual for EpiSkin: 93.3%) 
Accuracy (1A vs. 1B-and-1C vs. NC): ≥ 77.5% (actual for 
EpiSkin: 85.6%) 

Reliability For prediction of GHS Cat. 1 vs. not corrosive, a within-
laboratory reproducibility of ≥ 90% and a between-
laboratory reproducibility ≥ 80% have been demonstrated in 
the validation studies and recommended as a minimum 
requirement for future RhE models. 

For the discrimination of Cat. 1A, Cat. 1B/1C and not 
corrosive chemicals (1A vs. 1B-and-1C vs. not corrosive), a 
within-laboratory reproducibility of ≥ 80% and a between-
laboratory reproducibility of ≥ 70% have been demonstrated 
in the validation studies and recommended as a minimum 
requirement for future RhE models. 

Strengths, 
weaknesses and 
limitations 

Strengths: 

- Several equivalent models available. 
- At least partial sub-categorisation possible. 

Weaknesses: 

- Test chemicals that act directly on MTT (e.g., MTT-
reducer), those that are naturally coloured, or 
become coloured during tissue treatment need the 
use of adapted controls. Use of HPLC and 
photometry to detect and quantify formazan in 
tissue extracts may reduce the limitations observed 
with coloured chemicals and chemicals that became 
coloured during tissue treatment, but this technique 
is not yet mentioned in the TG and therefore not 
necessarily accepted by authorities. 

Limitations: 

- While the validation database contained pure 
substances and mixtures of pure substances, the 
experience with complex formulations is still limited. 
However, some data indicated at least a high 
specificity for the classification of corrosive vs. non-
corrosive complex formulations (Kolle et al., 2013). 
As the study however did not identify the 
composition and ingredient identity of the 
formulations, the data cannot be readily integrated 
into a description of the applicability domain of 
these test methods. 

- This TG does not allow for discriminating between 
UN GHS skin corrosive sub-categories 1B and 1C. 

Potential role in the 
IATA 

The RhE test methods may be used as a stand-alone test 
method for the detection or exclusion of corrosive effects of 
test chemicals. A negative result in these test methods will 
require an additional in vitro skin irritation test, if not 
performed upfront, to determine if the chemical should be 
classified Cat. 2 (irritant) or if it does not require 
classification (No Cat.), and thus replace the in vivo test 
according to OECD TG 404. TG 431 also allows for the 
sub-categorisation of corrosive chemicals into Cat. 1A or 
Cat. 1B/1C but does not permit the distinction of the latter 
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into Cat. 1B and Cat. 1C. It is important to note however 
that the protocol and prediction model of the EpiSkin

TM
 test 

method permits sub-categorisation of corrosive chemicals 
into the three Categories 1A, 1B and 1C, but its ability to 
discriminate between Categories 1B and 1C was never 
formally evaluated/validated due to the lack of high quality 
reference in vivo data against which to benchmark the in 
vitro results. This method should nevertheless be 
considered for this purpose before any in vivo testing is 
performed (see Module 5a below).  

 
 

c) TG 435: In vitro Membrane Barrier test method for skin corrosion 
 

21. TG 435 In vitro Membrane Barrier Test Method for Skin Corrosion was 
adopted on 19 July 2006 and was the third in vitro test method for skin 
corrosion. To allow the assessment of similar “me-too” test methods, TG 435 
was the first OECD TG with annexed Performance Standards, since up at 
present the test method is only available from one commercial supplier.  
 

Module 3c – In vitro skin corrosion data: TG 435 

Description/Definition The test system is composed of two components, a 
synthetic macromolecular bio-barrier and a chemical 
detection system composed of pH sensitive dyes; the basis 
of this test method is that it detects membrane barrier 
damage caused by corrosive test chemicals after the 
application of the test chemical to the surface of the artificial 
membrane barrier, presumably by the same mechanism(s) 
of corrosion that operate on living skin. Penetration of the 
membrane barrier (or breakthrough) may be measured by a 
number of procedures, including a change in the colour of a 
pH indicator dye or in some other property of the indicator 
solution below the barrier. 

Scientific basis incl. 
MoA 

Artificial membrane as surrogate for in vivo membrane 
barrier damage, presumably by the same mechanism(s) of 
corrosion that operate on living skin. 

Applicability domain Accepted to discriminate skin corrosive subcategories 1A, 
1B and 1C versus non-corrosives. 

This test method does not discriminate skin irritants (Cat. 2) 
from chemicals not requiring classification for skin 
irritation/corrosion (No Cat.). 

Method considered valid for the limited applicability domain 
of only acids, bases and acid derivatives (NIH, 1999; ESAC, 
2001). 

Usually not applicable to chemicals with 4.5 < pH < 8.5 
because these are not detected by the chemical detection 
system used to detect passage of chemicals through the 
bio-barrier. 

The in vitro membrane barrier test methods may be used to 
test solids (soluble or insoluble in water), liquids (aqueous 
or non-aqueous), and emulsions. It is however not 
applicable to the testing of gases and aerosols (although 
this is true for almost all tests, including OECD TG 404). 

Predictive capacity When compared to the rabbit test classifications as C 
(corrosive) and NC (not corrosive), the test was validated 
with a sensitivity of 86% (54/63), a specificity of 68% (15/22) 
and an accuracy of 81% (69/85) for acids, bases and acid 
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derivatives under the UN GHS classification system (NIH, 
1999). For sub-categorisation, the accuracies in identifying 
Cat. 1A, 1B, 1C and NC within the applicability domain of 
the test method were 60% (3/5), 82-88% (9/11 or 15/17), 
33% (1/3) and 75% (12/16), respectively (NIH, 1999). 

Reliability The test method showed acceptable within- and between-
laboratory reproducibility in a validation study (Fentem et al., 
1998). The between-laboratory reproducibility for corrosive 
versus non-corrosive and UN GHS skin corrosion sub-
categories of any similar or modified membrane barrier test 
should be at least 93%. In terms of membrane breakthrough 
times, the median coefficient of variation (CV) should not 
exceed 30% for studies conducted in different laboratories 
and should not exceed 5% for replicate measurements 
within a study. 

Strengths, 
weaknesses and 
limitations 

Strengths: 

- Allows full sub-categorisation into Cat 1A, 1B and 
1C. 

Weaknesses: 

- Low compatibility: in the EU Validation Study 
(Fentem et al., 1998), 58% of the test chemicals 
were not compatible with the Chemical Detection 
System (CDS). 

- artificial system. 

Limitations: 

- The test may be used only for organic and inorganic 
acids, acid derivatives, and bases in the pH ranges 
below pH 4.5 and above pH 8.5. 

- Test materials not causing detectable changes in 
the chemical detection system (4.5 < pH < 8.5) may 
not be tested. 

Potential role in the 
IATA 

According to Worth et al. (1998) a sequential combination of 
pH, SAR and TER or RhE corrosion test (EpiSkin

TM
) already 

provides a 100% correct prediction of corrosives. 
Considering that the RhE test methods can now also 
differentiate between Cat. 1A and Cat. 1B/1C corrosives, 
the membrane barrier test may potentially be of particular 
value where discrimination between sub-categories 1B and 
1C is required. It may also be particularly useful to sub-
categorise corrosive chemicals identified on the basis of 
extreme pH (see Module 6 below). A negative result in the 
membrane barrier test method will require an additional in 
vitro skin irritation test, if not performed upfront, to 
determine if the chemical should be classified Cat. 2 
(irritant) or if it does not require classification (No Cat.), and 
thus replace the in vivo test according to OECD TG 404. 

 
 

Module 4 – In vitro skin irritation data (TG 439) 
 

22. TG 439 on In vitro Skin Irritation: Reconstructed Human Epidermis (RhE) Test 
Method was first adopted on 22 July 2010 comprising three validated RhE 
models (EpiSkinTM, EpiDermTM and SkinEthicTM RHE). It constitutes the first in 
vitro test for skin irritation. A revised version was adopted on 26 July 2013, 
comprising a fourth validated RhE model (LabCyte EPI-MODEL24) as well as 
an annexed overview on methodological differences for each of the four 
validated and accepted RhE models. A further Annex of the TG includes 
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Performance Standards (PS). The updated Test Guideline will allow 
performance assessments of possible future RhE models used for the 
purpose of skin irritation testing and an easy update / revision of the current 
TG 439. 
 

Module 4 – In vitro skin irritation data: TG 439 

Description/Definition TG 439 is based on RhE, which in its overall design (the 
use of human derived non-transformed epidermis 
keratinocytes as cell source and use of representative 
tissue and cytoarchitecture) closely mimics the 
biochemical and physiological properties of the upper 
parts of the human skin i.e., the epidermis. The RhE 
models are constructed by culturing the keratinocytes at 
the air-liquid interface to form a multilayered, highly 
differentiated model of the human epidermis. It consists 
of organized basal, spinous and granular layers, and a 
multilayered stratum corneum containing intercellular 
lamellar lipid layers representing main lipid classes 
analogous to those found in vivo. The test chemical is 
applied topically to the three-dimensional RhE model. 
Test chemicals are applied topically to the three-
dimensional RhE models, and exposed for 15 min to 
EpiSkin

TM
 and LabCyte EPI-MODEL24, for 42 min to 

SkinEthic
TM

 RHE and for 60 min to EpiDem
TM

. Cell 
viability is measured after a 42 hour post-treatment 
incubation period by dehydrogenase conversion of the 
vital dye MTT [3-(4,5-Dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide, Thiazolyl blue tetrazolium 
bromide; CAS number 298-93-1], into a blue formazan 
salt that is quantitatively measured after extraction from 
tissues (OECD, 2013a). Irritant chemicals are identified 
by their ability to decrease tissue viability below 50% of 
the negative control. 

Scientific basis incl. 
MoA 

Chemical-induced skin irritation, manifested by erythema 
and oedema, is the result of a cascade of events 
beginning with penetration of the stratum corneum and 
damage to the underlying layers of keratinocytes. 
Stressed, damaged or dying keratinocytes release 
mediators that initiate an inflammatory reaction, which 
acts on the cells in the dermis, particularly the stromal 
and endothelial cells. It is the dilation and increased 
permeability of the endothelial cells that produce the 
observed erythema and oedema in vivo. The RhE-based 
test methods measure the initiating events in the 
cascade i.e., cell and tissue damage measured through 
decreased tissue viability in vitro. TG 439 also addresses 
reversibility of the irritation effect by determining tissue 
viability 42 h after the end of exposure. 

Applicability domain Discriminates skin irritants (Cat. 2) from chemicals not 
classified for skin irritation (No Cat.). Not designed to 
classify chemicals to the optional GHS Cat. 3 (mild 
irritants). In the EU, where Cat. 3 has not been adopted 
and all Cat. 3 chemicals are considered not classified 
(No Cat.), the RhE-based test methods can be used as a 
skin irritation replacement test methods. These test 
methods do not discriminate skin irritants (Cat. 2) from 
skin corrosives (Cat. 1). 

RhE are applicable to solids, liquids, semi-solids and 
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waxes. The liquids may be aqueous or non-aqueous; 
solids may be soluble or insoluble in water. 

Predictive capacity For the prediction of GHS Cat 2 vs. No Cat., in the full 
validation study and catch-up validation studies a 
sensitivity of ≥ 80%, a specificity of ≥ 70% and an 
accuracy of ≥ 75% was obtained and listed as minimum 
requirement for future RhE models. 

Reliability The test methods showed acceptable within- and 
between-laboratory reproducibility in full and catch-up 
validation studies, with within-laboratory reproducibility of 
≥ 90% and between-laboratory reproducibility of about ≥ 
80%. 

Strengths, weaknesses 
and limitations 

Strengths: 

- Thoroughly validated. 
- Accepted as sufficient for UN GHS classification 

Cat. 2 versus No Cat. 

Weaknesses: 

- While the validation data base contained pure 
chemicals and mixtures of pure chemicals, the 
experience with complex formulations is still 
limited. A report containing data on mixtures 
(e.g., agrochemicals) is difficult to interpret as the 
composition of the mixtures has not been 
identified (Kolle et al., 2013). 

Limitations: 

- Optical properties of the test chemical or its 
chemical action on MTT (e.g., chemicals may 
prevent or reverse the colour generation as well 
as cause it) may interfere with the assay leading 
to a false estimate of viability. This may occur 
when a specific test chemical is not completely 
removed from the tissue by rinsing or when it 
penetrates the epidermis. 

- If a test chemical acts directly on the MTT (e.g., 
MTT-reducer), is naturally coloured, or becomes 
coloured during tissue treatment, additional 
controls should be used to detect and correct for 
test chemical interference with the viability 
measurement technique. Detailed description of 
how to correct direct MTT reduction and 
interferences by colouring agents is available in 

the SOPs for the four validated test methods. 

Potential role in the 
IATA 

The RhE-based test methods are able to identify Cat. 2 
and No Cat. chemicals and can thus serve as stand-
alone skin irritation methods in countries where optional 
Cat. 3 is not implemented. For authorities adopting Cat. 
3, additional testing in an in vitro skin irritation test 
method not adopted by the OECD (see Module 5a 
below) or in the in vivo test method (see Module 2 above) 
may be required to resolve Cat. 3 from No Cat. A positive 
result in the RhE-based test methods will require an 
additional in vitro skin corrosion test, if not performed 
upfront, to determine if the final classification of the 
chemical should be Cat. 2 (irritant) or Cat. 1(A, B or C) 
(corrosive), and thus replace the in vivo test according to 
OECD TG 404. 
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Module 5 – Other in vivo and in vitro data 

 
a) In vitro skin irritation or corrosion data from test methods not adopted 

by the OECD 
 

23. Existing data from test methods not yet adopted by the OECD may also be 
considered in a WoE assessment. The weight of such data on the overall 
WoE assessment will depend on several factors, including the status of 
validation of the test methods used, the quality and completeness of the 
available data, the biological and mechanistic relevance of the test methods, 
the predictive capacity and reproducibility of the test methods, amongst other. 
Prospective testing with such methods may also be considered at the end of 
Part 3 of the IATA, before animal testing is performed, in order to obtain data 
that cannot be provided by the currently adopted in vitro test methods and if 
such information is required by regulatory authorities. Prospective use of 
these methods could be considered when (i) discrimination between optional 
sub-categories 1B and 1C for chemicals outside of the applicability domain of 
TG 435 is required, (ii) discrimination of optional Cat. 3 from No Cat. is 
required, or (iii) the test chemical cannot be tested with the in vitro test 
methods currently adopted by the OECD due to limitations or non-
applicability. Below is a short description of currently available in vitro 
methods capable of addressing at least one of the points listed above. This 
chapter should be updated as new test methods are developed and become 
available. 
 

24. TG 431 can be used to sub-categorise corrosive chemicals into Cat. 1A or 
Cat. 1B/1C but does not permit the distinction of the latter into Cat. 1B and 
Cat. 1C. Nevertheless, the protocol and prediction model of the EpiSkinTM test 
method, as described in TG 431, permits sub-categorisation of corrosive 
chemicals into the three sub-categories 1A, 1B and 1C. Cat. 1A applies to 
chemicals that are identified as corrosive after 3 min of exposure, Cat. 1B to 
chemicals that are identified as corrosive after 1 hour of exposure and Cat. 
1C to chemicals that are identified as corrosive after 4 hours of exposure 
(INVITTOX, 2011). The ability of the EpiSkinTM test method to discriminate 
between Categories 1B and 1C was never formally evaluated/validated due to 
the lack of high quality reference in vivo data against which to benchmark the 
in vitro results. However, data obtained by L’Oréal during a post validation 
study performed with a refined protocol correcting interferences of unspecific 
MTT reduction by the test chemicals and submitted to the OECD in 2012, 
indicated accuracies for identifying Cat. 1A vs. Cat. 1B vs. Cat. 1C vs. Not 
Corrosive (NC) similar to what was obtained with TG 435 (26% of the 
predictions obtained with 9 Cat. 1B chemicals were underclassifications as 
Cat. 1C, while 33% of the predictions obtained with 3 Cat. 1C chemicals were 
overclassifications as Cat. 1B). L’Oréal also demonstrated a very good within 
laboratory reproducibility of the EpiSkinTM test method for 1A vs. 1B vs. 1C vs. 
NC of 82.4% (70/85) based on triple testing of 85 chemicals. The EpiSkinTM 
test method should therefore be considered for discriminating between Cat. 
1B and Cat. 1C before any in vivo testing is performed. 
 

25. The IRR-IS® test method is an EpiSkinTM based method capable of 
determining the skin irritation potency of chemicals, based on the quantitative 
analysis of gene expression profiles. The IRR-IS® is able to predict irritancy of 
chemicals according to UN GHS, including the differentiation of non-irritants 
(No Cat.), mild-irritants (Cat. 3) and irritants (Cat. 2). The protocol of the IRR-
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IS® test method is almost identical to the protocol of the EpiSkinTM skin 
irritation test method, with the only differences being on the extent of the post-
treatment incubation period and the endpoint measured. The post-treatment 
incubation period is reduced from 42 hours to 6 hours and the endpoint 
addressed is the expression of 13 selected genes involved in inflammatory 
and erythema pathways measured by quantitative RT-PCR (instead of 
cytotoxicity as in TG 439). This endpoint shows no limitations towards the 
testing of coloured chemicals or direct-MTT reducers. An algorithm is used to 
calculate an Irritation Index (II) based on the expression of the 13 genes. 
Depending of the value of the II the chemical can then be classified as non-
irritant (II ≤ 1.7), optional GHS Cat. 3 (1.7 < II < 5) or Cat. 2 (II ≥ 5). In a blind 
study with 45 chemicals, a within-laboratory reproducibility of > 95% was 
achieved, and the following predictive capacity was obtained: 

- Correctly predicted Cat. 2: 71.4% (10/14) 
- Underpredictions Cat. 2  Cat. 3: 21.4% (3/14) 
- Underpredictions Cat. 2  No Cat.: 7.1% (1/14) 
- Correctly predicted Cat. 3: 71.4% (10/14) 
- Overpredictions Cat. 3  Cat. 2: 14.3% (2/14) 
- Underpredictions Cat. 3  No Cat.: 14.3% (2/14) 
- Correctly predicted No Cat.: 76.5% (13/17) 
- Overpredictions No Cat.  Cat. 2: 11.8% (2/17) 
- Overpredictions No Cat.  Cat. 3: 11.8% (2/17) 
- Accuracy: 73.3% (33/45) 

The IRR-IS® has been successfully transferred, but no full formal validation 
study has yet been conducted nor are there between-laboratory 
reproducibility data available. However, to satisfy the needs of authorities 
adopting optional Cat. 3 and before any in vivo testing is performed, 
additional testing in IRR-IS® of chemicals identified as No Cat. by TG 439 
should be considered to resolve Cat. 3 from No Cat. 
 

 
b) Other in vivo and in vitro dermal toxicity data 

 
26. Other in vivo or in vitro toxicity data of dermal exposure may provide 

additional information regarding the skin effects of a test chemical. Such data 
may be derived from one or more of the following OECD TG’s: 

 
- TG 402 Acute Dermal Toxicity 
   

- TG 406 Skin Sensitisation (GPMT and Buehler Test) 
   

- TG 410 Repeated Dose Dermal Toxicity Study,  21/28 days 
   

- TG 412 Subchronic Dermal Toxicity Study, 90 days  
   

- TGs 429, 442A, 442B Skin Sensitisation, LLNA protocols 
 

- TG 427 Skin Absorption: in vivo Method 
 

- TG 428 Skin Absorption: in vitro Method 
 

27. In systemic dermal toxicity studies, irritant and corrosive effects should be 
avoided. This is also particularly true for all types of sensitisation studies, for 
which the elicitation phase has to be performed with non-irritant 
concentrations of the test chemical (some level of irritation is usually required 
in the induction phase). Thus, positive data of these adverse effects can only 
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be derived from pilot dose range finding studies, which are generally 
performed only on 1-2 animals per dose, and in general not well documented. 
 

28. In case acute local dermal toxicity data are available from the above 
mentioned studies, a number of considerations should be well thought-out 
when evaluating the data: 
The dosing design of the systemic studies mentioned above significantly 
differs from a local acute skin irritation / corrosion study. In a local in vivo skin 
irritation / corrosion test (TG 404) the undiluted (neat) test chemical is applied 
to a very small area of 6 cm² (which equals about 0.25% of the body surface), 
while in systemic studies the test chemical is applied to a large area of the 
body surface (at least 10%; OECD Test Guidelines and Draize et al., 1944), 
so that even the highest (limit) doses of 1000 mg / kg b.w. (TG 410 and TG 
412), or 2000 mg / kg b.w. (TG 402) are applied in dilutions, hampering the 
assessment of possible effects of the neat test chemical. On the other hand, 
the exposure duration in these studies is longer than the 4 hours required in 
TG 404. Finally, the doses administered in systemic toxicity studies, including 
single maximum dose limit tests, are always administered as preparations in a 
vehicle/solvent, in contrast to local acute skin irritation / corrosion studies, 
where vehicle/solvents are not commonly used. 
 

29. In conclusion, although positive data obtained with a dilution of a test 
chemical in the above mentioned systemic studies, even with a species other 
than rabbit, may be used for a positive classification of an irritant potential, 
the authors of this document were unable to identify such cases. Positive data 
from range finder experiments for systemic studies or sensitisation studies 
may, however, be used in a weight of evidence approach (see Part 2). 
Negative results from other in vivo and/or in vitro dermal toxicity data can, 
however, not negate any irritant potential observed with in vitro or in vivo skin 
irritation OECD TGs (TG 439 or TG 404) or justify a non-classification. 
 

30. Finally, information obtained from skin penetration studies using TGs 427 or 
428 may provide evidence on the skin corrosion potential of a test chemical. 
Thus, rapid penetrating and cytotoxic chemicals or clearly corrosive 
chemicals may be assumed to be corrosive and classified as Cat. 1 if 
supported by other evidence in a WoE assessment. Data obtained with TGs 
427 or 428 may also be used to help orient chemicals to a top-down or 
bottom-up approach in Part 3 of the IATA. 
 
 

Module 6 – Physico-chemical properties (existing or measured) 
 

31. Chemicals that spontaneously undergo rapid exothermic decomposition 
reactions with water or air (e.g., anhydrids, alkylated metal alkoxides or alkali 
metals), chemicals with a high oxidative activity like (hydro)peroxides, as well 
as chemicals with extreme pH, are likely to damage the integrity of the cells 
upon contact with human tissues, such as skin, and thus may be classified as 
skin corrosives (Cat. 1). 

 
32. For chemicals with pH ≤ 2.0 or pH ≥ 11.5, skin corrosion could be expected. 

However, using an extreme pH for classification of a substance or a mixture 
as skin corrosive (Cat. 1) is a worst case assumption that should only be 
considered if no further data are available. As mentioned in OECD TG 404, 
where extreme pH is the only basis of classification as corrosive, it may also 
be important to take into consideration the acid/alkaline reserve (a measure of 
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the buffering capacity of a chemical), especially for classification of mixtures 
containing acidic or alkaline substances (Young et al., 1988) (Figure 3). 
Nevertheless, it should be noted that the sensitivity of pH for identifying skin 
corrosive pure substances may be considerably reduced when combined with 
acid/alkaline reserve information (Worth et al., 1998). 

 

 
Figure 3: Relationship of pH, acid/alkaline reserve and classification of 
corrosive, irritant or not classified chemicals, according to UN GHS. Figure 
modified after Young et al. (1988). 

 
33. The determination of pH should be performed following TG 122 (2013). This 

Test Guideline also describes procedures to determine acid reserve or alkali 
reserve for chemicals that are acidic (pH < 4) or alkaline (pH > 10) by titration 
with standard sodium hydroxide or sulphuric acid solution using electrometric 
endpoint detection. 

 
34. However, the pH or pH in combination with buffering capacity should not be 

used alone to exonerate from classification as corrosive. Indeed, when the pH 
or pH in combination with acid/alkaline reserve suggest that the chemical 
might not be corrosive, further in vitro testing should be considered. 

 

Module 6 – Physico-chemical properties: pH 

Description/Definition pH measurement (considering buffering capacity, if 
relevant). 

Scientific basis incl. 
MoA 

Chemicals exhibiting extreme pH (either pH ≤ 2.0 or pH ≥ 
11.5) are likely to produce visible necrosis of the skin. 

Applicability domain OECD guideline 122 describes the procedure to determine 
pH, acidity and alkalinity of aqueous solutions or aqueous 
dispersions in the range of 0 ≤ pH ≤ 14. Although TG 122 
allows pre-treatment with acetone to avoid plugging of the 
electrodes, it is apparent that some chemical properties, 
such as low water solubility or rapid hydrolysis, might impair 
pH measurements. 
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Predictive capacity According to Worth et al. (1998), pH is able to identify skin 
corrosive substances with a high specificity (94%; 31/33) but 
with rather low sensitivity (56%; 15/27). Worth et al. (1998) 
further reported that when the acid/alkaline reserve is also 
considered in combination with pH, the sensitivity is 
significantly decreased (29%; 7/24), with almost no change 
in specificity (92%; 11/12). The acid/alkaline reserve was 
however shown to have a positive impact with buffering 
mixtures (Young et al., 1988). It should also be noted that 
despite in low number, some chemicals with extreme pH did 
not show corrosive effects in native skin (false positives) 
(Worth et al., 1998). 

Reliability The studies were performed in single laboratories (Young et 
al., 1988; Worth et al., 1998). Therefore the reliability cannot 
be assessed. 

Strengths, 
weaknesses and 
limitations 

Strengths:  

- Simplicity. 
- Low cost. 
- High specificity for identifying skin corrosion (low 

number of false positives). 

Weaknesses: 

- No reliability information available. 
- Detects skin corrosion induced by pH effects but not 

by other mechanisms. 
- Low sensitivity for identifying skin corrosion (high 

number of false negatives: there are several skin 
corrosives without an extreme pH). 

Limitations: 

- Does not allow the sub-categorisation of corrosive 
chemicals, which is mandatory for some legislations. 
Only allows the classification of chemicals identified 
as corrosive as Cat. 1. 

- An extreme pH may be considered in a WoE 
together with other data, but it shouldn’t necessarily 
result in a classification to Cat. 1, since.there are 
cases of chemicals with extreme pH that are not 
skin corrosives. 

Potential role in an 
IATA 

Initial screen to identify skin corrosives based on extreme 
pH. Could be followed by an in vitro membrane barrier test 
(Module 3c) if sub-categorisation is required. 

 
 

35. Other physico-chemical properties such as melting point, molecular weight, 
octanol-water partition coefficient, surface tension, vapour pressure, aqueous 
solubility and lipid solubility, may also be used to identify chemicals with skin 
irritation or corrosion potential (Walker et al., 2005) or chemicals not likely to 
cause such adverse health effects (Gerner et al., 2004). Such physic-
chemical parameters may be measured or estimated using non-testing 
methods, e.g., (Q)SARs, and may be used to help orient chemicals to a top-
down or bottom-up approach in Part 3 of the IATA (Figure 2). 
 
 

Module 7 – Non-testing methods 
 

36. Non-testing methods can be divided into three different categories (7):  
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(i.) Analogue approaches: Read-Across, SAR, and grouping (category 
formation) 

  

(ii.) ‘Classical’ QSARs, which quantitatively correlate activity to structure 
or structure-derived descriptors,, and  

  

(iii.) expert and other prediction systems that often include several SARs, 
QSARs, expert rules and/or data  

 
 These methods can be used if their proposed scientific validity has been 

documented according to internationally agreed procedures and if they 
provide adequate, relevant and reliable data for skin corrosion and irritation, 
for the chemical of interest. Justifications for QSARs and Expert Systems are 
provided by means of a QSAR Model Reporting Format (QMRF) proposing 
validity of the method including consideration of the OECD QSAR principles: 
(i) defining of the endpoint, (ii) defining the algorithm, (iii) defining the AD, (iv) 
defining goodness of fit and robustness, (v) defining predictivity and (vi) 
providing a mechanistic understanding. In addition, the adequacy and 
reliability of individual predictions is demonstrated by means of a QSAR 
Prediction Reporting Format (QPRF) (see 
http://ihcp.jrc.ec.europa.eu/our_labs/predictive_toxicology/qsar_tools/QRF). 

 
With the introduction of the OECD QSAR Toolbox4 in combination with the 
eChem portal5, useful tools are provided for: 
 

 Finding existing data on the chemical under question (target),  
 

 Identifying analogues for potential read-across and grouping and finding 
existing data on these analogues, 

 

 Applying a number of SARs and other profilers for skin irritation and 
corrosion to the target structure, 

 

 Grouping and deriving simple QSAR or trend relationships. 
 

37. Guidance on how to apply (Q)SARs for regulatory use and on how to assess 
the validity and suitability of (Q)SAR models and adequacy of their predictions 
is available from the corresponding section of the OECD website6 and is also 
provided in the corresponding OECD GD (OECD, 2007a). 

 
38. First the model should be described in accordance with OECD principles on 

(Q)SARs (OECD, 2004c), and documented by means of a QMRF. 
Interpretation of the model is additionally needed. For example a model 
based on the logarithm of the octanol/water partition coefficient (Kow) may 
indicate how the log Kow should be derived, measured, calculated, with which 
program, whether ionised chemicals can be used as well. For more 
complicated parameters e.g., the quantum descriptors HOMO (Highest 
Occupied Molecular Orbital energy) and LUMO (Lowest Unoccupied 
Molecular Orbital energy), this is even more crucial as the calculation 
outcome depends on the configuration state of the molecule. The 
performance parameters for the model (i.e., correlation coefficient, 

                                                 
4
 http://www.oecd.org/env/ehs/risk-assessment/theoecdqsartoolbox.htm, as of 2013-09-23 

5
 http://www.echemportal.org, as of 2013-09-23 

6
 http://www.oecd.org/env/ehs/risk-assessment/guidancedocumentsandreportsrelatedtoqsars.htm, as of 

2013-09-23 

http://ihcp.jrc.ec.europa.eu/our_labs/predictive_toxicology/qsar_tools/QRF
http://www.oecd.org/env/ehs/risk-assessment/theoecdqsartoolbox.htm
http://www.echemportal.org/
http://www.oecd.org/env/ehs/risk-assessment/guidancedocumentsandreportsrelatedtoqsars.htm
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sensitivity/specificity, etc.) have to be reported. When the predictivity of a 
model is assessed, it should be assessed whether the test set is within the 
applicability domain of the model. The guidance given by the authors/builders 
of the model should be a starting point.  

 
39. The second step is to evaluate the prediction for a specific chemical. The 

OECD principles on (Q)SARs again apply. One of the most important 
principles is the chemical’s fit in the applicability domain (i.e., is the chemical 
within the applicability domain of the model, and does information exist on the 
predictivity?). The outcome of the prediction should be assessed and 
documented in the form of a QPRF. 

 
40. The third and last step of the evaluation explicitly needs to meet regulatory 

requirements. In this last evaluation the (Q)SAR prediction is weighed against 
the possible mechanism of skin irritation and corrosion. It has to be compared 
with the effects that can be observed in the in vivo test, to evaluate whether 
all skin irritation/corrosion pathways are covered. In this last step, the hazard 
of defatting properties has to be assessed as well. (Q)SAR models have to be 
evaluated considering the possible mechanism and how this would relate to 
EU hazard classification. 

 
Module 7 – Non-testing methods 

Description/Definition - Analogue approaches (read-across, SARs, and 
grouping). 

- QSARs. 
- Expert and other prediction systems that often include 

several QSARs, expert rules and data. 

Scientific basis incl. MoA Mainly correlative approaches based on the general 
assumption that chemicals with comparable structural 
properties have comparable skin corrosion and irritation 
properties. However this might change once the 
Adverse Outcome Pathway (AOP) project

7
 has made 

further progress or more QSARs might become 
available built on mechanistically based high-throughput 
in vitro data. 

Applicability domain Model-specific and needs to be defined in a QMRF. 
However, often not available. 

Predictive capacity Model-, domain- and context-specific. 

Reliability Not applicable. 

Strengths, weaknesses 
and limitations 

Strengths: 
- Ease of application. 
- Low cost. 

Weaknesses: 
- Results often expressed in terms of likelihoods. 
- Usually small Applicability Domain. 

Limitations: 
- Expert knowledge required to interpret results. 
- Limited applicability. 
- Unlike in vitro methods, scientific validity is not 

independently assessed but proposed by 
means of a standardised reporting format. 

Potential role in an IATA Non-testing methods are usually used as supporting 
information in a WoE approach, e.g., to support 
observations from other in vivo or in vitro dermal toxicity 

                                                 
7
 Cf. OECD Series on Testing and Assessment No. 184 

http://search.oecd.org/officialdocuments/displaydocumentpdf/?cote=env/jm/mono%282013%296&docla
nguage=en, as of 2013-09-23 

http://search.oecd.org/officialdocuments/displaydocumentpdf/?cote=env/jm/mono%282013%296&doclanguage=en
http://search.oecd.org/officialdocuments/displaydocumentpdf/?cote=env/jm/mono%282013%296&doclanguage=en
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tests (Module 5b) but also to support skin corrosion or 
irritation in vitro results (Modules 3, 4 and/or 5a). If 
further testing is required, information generated with 
this Module may be used for deciding on how to address 
Part 3 i.e., initiate a top-down or a bottom-up approach 
(Figure 2). 

 
 

Analogue approaches 
 

41. Read-across, SARs and Grouping/Category formation are treated together 
because they all represent approaches based on the same basic concept. 

 
42. The data from structural analogues that exhibit corrosion (or irritation) 

potential can be used to predict the effect in the chemical of interest and 
derogate from further assessment, as indicated in the OECD testing strategy 
for skin irritation/corrosion (OECD, 2002). Negative data from structural 
analogues may also be used to make predictions in certain cases, provided 
that there are no other substructures in the chemical that are considered likely 
to cause the effect.  

 
43. A variety of SARs for predicting the presence of irritation or corrosion have 

been described by Hulzebos et al. (2001, 2003, 2005), and others have been 
incorporated into the BfR rulebase and the SICRET tool (Walker et al., 2005). 
These alerts have later been incorporated into the Toxtree software as well as 
into the OECD QSAR Toolbox. 

 
 

QSARs and expert systems on skin irritation and corrosion 
 

44. Most of the QSARs reported in the literature have been developed from small 
data sets of specific groups of compounds, although in some cases more 
diverse and larger datasets were also examined. In general, it has been 
suggested that basic physico-chemical parameters such as acidity, basicity, 
hydrophobicity, and molecular size as well as electrophilic reactivity are useful 
to predict the toxic potential of homologous chemicals. Also the ability for skin 
penetration likely constitutes a relevant factor. In contrast, models intended to 
predict the toxic potential of heterogeneous groups of chemicals emphasise 
the commonality of structural features.  

 
45. Expert systems are computer programs that guide hazard assessment by 

predicting toxicity endpoints of certain chemical structures based on the 
available information. They can be based on an automated rule-induction 
system (e.g., TOPKAT, HazardExpert and MultiCASE), or on a knowledge-
based system (e.g., DEREK or the BfR-DSS).  

 
46. In the case of classification models for skin corrosion, where it is not indicated 

whether the predicted classification should be Cat. 1A, 1B or 1C, a Cat. 1 
prediction without further sub-categorisation should be used. Very few models 
are available (see Gallegos Saliner et al., 2006 for review). Available models 
tend to focus on defined chemical classes (e.g., acids, bases, phenols) and 
may be useful as an alternative to in vitro testing for such chemicals. 
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Table 2: Overview of available (Q)SARs for skin and eye irritation/corrosion 
and the availability of QSAR model reporting formats (QMRFs), in  which the 
application of the OECD principles for QSARs is illustrated. 

 
Category of 
model or 
source 

Reference or 
name 
of the model 

Description Applicability 
domain 

 

Draft 
QMRF* 
developed 

Literature 
models 

Barratt, 1995 Statistical model Acids, Bases , 
Phenols and 
pKa, 

no 

 Berner et 
al.,1988, 1990a, 
1990b 

Mathematical 
model 

pKa related 
acids 

no 

 Nangia et al., 
1996 

Mathematical 
model 

pKa related 
for bases 

no 

 Barratt, 1996b Statistical model Electrophiles no 

 Smith et al. 2000 
a,b 

Statistical model Esters no 

 Barratt, 1996b Statistical model Neutral 
organics 

no 

 Gerner et al., 
2004, 
2005; Walker et 
al., 
2004 

Rule-based 
model 

New 
Chemicals 
Database, 
organic 
chemicals 

yes 

Computerised 
models 

TOPKAT, 
commercial 

Mathematical 
model using 
connectivity 
descriptors 

Organic 
chemicals 

no 

 DerekfW, 
commercial 

Expert system 
using structural 
alerts 

Organic 
chemicals and 
some metals 

no 

 MultiCASE, 
commercial 

Mathematical 
model using 
fragments 

Organic 
chemicals 

no 

 Hazard expert, 
commercial 

Organic 
chemicals using 
structural alerts 

Organic 
chemicals 

no 

 BfR rulebase, 
free, 
available in-
house 
at BfR 

Rule-based 
model 

New 
Chemicals 
Database, 
organic 
chemicals 

yes 

Review papers Hulzebos et al., 
2001, 2003, 
2005 

N.A. N.A. N.A. 

 Patlewicz et al., 
2003 

N.A. N.A. N.A. 

 Gallegos Saliner 
et 
al (2006) 

N.A. N.A. N.A . 

 *) QMRF: (Q)SAR model reporting format see Section R.6.1 (available at http://qsardb.jrc.it). 
 **) see Annex II and III for more information on these models 
 N.A. – Not Applicable 

 
A detailed description of the above models is given in Appendix R.7.2-2 of the 
ECHA IR/CSA guidance 7a.) 

 
 

Comment [JB2]: Needs to be updated 
e.g., OECD Toolbox should be listed. Since 

Table 2 does not yet reflect the actual 
scientific status of (Q)SAR systems for 

prediction of skin irritation and corrosion, 

Table 2 will be updated accordingly until 
the Expert Consultation Meeting in Berlin 

on 09 - 10 December 2013. 
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B. Part 2: Weight of Evidence Analysis 
 

Module 8 – Phases and elements of Weight of Evidence approaches 
 

47. A Weight of Evidence (WoE) determination means that all available and 
scientifically justified information bearing on the determination of hazard is 
considered together. In case of skin corrosion/irritation this includes structural 
information, information on physico-chemical parameters (e.g., pH, 
acid/alkaline reserve), information from category approaches (e.g., grouping, 
read-across), (Q)SAR results, the results of suitable in vitro tests, relevant 
animal data, skin irritation information/data on other similar mixtures, and 
human data. The quality and consistency of the data should be taken into 
account when weighing each piece of available information. Both positive and 
negative results can be assembled together in a single weight of evidence 
determination. Evaluation must be performed on a case-by-case basis and 
with expert judgement. However, normally positive results that are adequate 
for classification should not be overruled by negative findings.  

 
48. A WoE approach involves an assessment of the relative values/weights of 

different pieces of the available information that has been retrieved and 
gathered in previous steps. These weights/values can be assigned either in a 
more objective way by applying a formalized procedure (e.g., based on 
Bayesian logic, as in Rorije et al., 2013) or by using expert judgement. The 
weight given to the available evidence will be influenced by factors such as 
the quality of the data, consistency of results/data, nature and severity of 
effects, relevance of the information for the given regulatory endpoint. In all 
cases the relevance, reliability and adequacy for the purpose have to be 
considered.  

 
49. Examples of tools to evaluate the quality include the Klimisch scores 

(Klimisch et al., 1997) and Hill’s criteria for evaluation of epidemiological data 
(Hill,1965), as well as the JRC’s ToxRTool for scoring in vivo and in vitro data 
(Schneider et al., 2009). 

 
50. In the GHS, an evidence based approach is given prominence for 

classification. All available information that can contribute to the determination 
of classification for an endpoint is considered together.  

 
51. In the following paragraphs a suggestion of the steps and elements of WoE is 

given. 
 
 
Place/role of WoE in the IATA 

 
52. WoE should be carried out before any additional in vitro or in vivo testing is 

performed. Physico-chemical information, QSAR, read-across, grouping 
information and/or existing in vivo, in vitro and/or human data might be 
considered sufficient to conclude on skin corrosion and irritation. 

  
 
Coverage of relevant sources of information 
 
53. The IATA specifies several types of existing information that can be used, 

provided these are of sufficient quality. Structural information, physico-
chemical properties, data on structurally-related chemicals obtained by read-
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across or grouping approaches, QSAR modelling data, existing human data 
and data from acute or sub-acute dermal toxicity studies in laboratory animals 
as well as in vitro data are listed. In the WoE analysis, the availability of 
specified types of data should be checked. The sources of those data 
obviously vary, ranging from clinical study reports, scientific publications, data 
from poison information centres, guideline tests, up to worker surveillance 
data of the chemical companies.  

 
 
Assessment of data quality 
 
54. The quality of the data that is obtained for a WoE needs to be assessed, 

since the quality will contribute to the value/weight of each data element. In 
case the quality of a certain study is deemed to be inappropriate, it is 
recommendable not to consider those data in the WoE, but focus on other 
pieces of information which are of sufficient quality. Quality might be 
inappropriate e.g., due to missing validation of the methodology, “non-
adherence” to the relevant test guideline/method, lack of adequate controls, 
deficiencies in data reporting etc. 

 
55. The quality of toxicological studies is usually described by assigning Klimisch 

scores. The process of score assignment was originally described by Klimisch 
et al. (1997). In order to reduce the subjectivity and to increase the 
transparency in Klimisch score assignment, Schneider et al. (2009) proposed 
a scoring tool in form of a questionnaire, called the ‘ToxRTool’8, as a 
convenient means of summarising and assessing study quality based on the 
Klimisch system. Epidemiological data can be evaluated using Hill’s criteria 
(Hill, 1965). 

 
 

Reliability of information 
 
56. The quality of the study, the method, the reporting of the results, and the 

conclusions that are drawn, must be evaluated carefully. Reasons why 
existing study data may vary in quality include the use of outdated test 
guidelines, the failure to characterise the test chemical properly (in terms of 
purity, physical characteristics, etc.) and the use of crude 
techniques/procedures that have since become refined, Moreover, other 
reasons could be poor reporting of information and poor quality assurance. 

 
57. For many existing chemicals, at least some of the available information could 

have been generated prior to the requirements of Good Laboratory Practice 
(GLP) and the standardisation of testing methods. While such information 
may still be usable, both the data and the methodology used must be 
evaluated in order to determine their reliability. Such an evaluation would 
ideally require an evidence-based evaluation i.e., a systematic and consistent 
evaluation following pre-defined, transparent and independently reviewed 
criteria before making decisions. These should always include justifications 
for the use of particular data sets on the basis of the criteria-based 
evaluation. For some chemicals, information may be available from tests 
conducted according to OECD Test Guidelines (or other standards like CEN, 
ISO, ASTM, OSPAR methods, national standard methods), and in 
compliance with the principles of GLP or equivalent standards. 

                                                 
8
 http://ihcp.jrc.ec.europa.eu/our_labs/eurl-ecvam/archive-publications/toxrtool, as of 2013-09-23 

http://ihcp.jrc.ec.europa.eu/our_labs/eurl-ecvam/archive-publications/toxrtool
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Adequacy of information 
 
58. Adequacy defines the usefulness of information for the purpose of hazard 

and risk assessment, in other words whether the available information allows 
clear decision-making about whether the chemical is non-irritant, irritant or 
corrosive and an adequate classification can be derived. The evaluation of 
adequacy of test results and documentation for the intended purpose is 
particularly important for chemicals where there may be (a number of) test 
results available, but where some or all of them have not been carried out 
according to current standards. Where there is more than one study, the 
greatest weight is attached to the studies that are the most relevant and 
reliable. For each endpoint, robust summaries need to be prepared for the 
key studies. Sound scientific judgement is an important principle in 
considering the adequacy of information and determining the key study. 

 
 

Non-testing data 
 
(Q)SAR data 
 
59. It is important to distinguish between the proposed validity of the (Q)SAR 

model per se, and the reliability and adequacy of an individual (Q)SAR 
estimate (i.e., the application of the (Q)SAR model to a specific chemical), 
and the appropriateness of the documentation (e.g., QMRF) associated with 
models and their predictions. 

 
60. Guidance on how to characterise (Q)SARs according to the OECD (Q)SAR 

validation principles is provided in the corresponding OECD GD (OECD, 
2007a).  

 
61. The information in the QMRF and QPRF should be used when assessing 

whether a prediction is adequate for the purpose of classification and 
labelling and/or risk assessment. The assessment will also need to take into 
account the regulatory context. This means that the assessments of QSAR 
validity (typically proposed in scientific publications) and QSAR estimate 
reliability need to be supplemented with an assessment of the relevance of 
the prediction for the regulatory purposes, which includes an assessment of 
completeness, i.e., whether the information is sufficient to make the 
regulatory decision, and if not, what additional (experimental) information is 
needed. The decision will be taken on a case-by-case basis. 

 
62. (Q)SAR predictions may be gathered from databases (in which the 

predictions have already been generated and documented) or generated de 
novo through the available models. 

 
Data obtained by grouping approaches  
 
63. Conclusions about the likely properties of a chemical can also be based on 

the knowledge of the properties of one or more similar chemicals, by applying 
grouping methods. 
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64. The corresponding OECD guidance provides information on the use of 
grouping of chemicals and read-across approaches (OECD, 2007b – 
currently being updated) 

 
65. As with (Q)SARs, grouping approaches can be used to indicate either the 

presence or the absence of an effect.  
 
 

Existing human data  
 

66. The strength of the epidemiological evidence for specific health effects 
depends, among other things, on the type of analyses and on the magnitude 
and specificity of the response.  Human data other than epidemiological 
studies can come from e.g., case reports, clinical studies, occupational 
disease registries or other occupational surveillance schemes and from 
poison centre information. In principle all types of toxic effects can be 
reported in such studies; however, in many cases they address acute and/or 
local effects. Confidence in the findings is increased when comparable results 
are obtained in several independent studies on populations exposed to the 
same agent under different conditions. Other characteristics that support a 
causal association are presence of a dose-response association, a consistent 
relationship in time and (biological) plausibility, i.e., aspects covered by 
epidemiological criteria such as those of Hill (1965).  

 
67. A comprehensive guidance of both the evaluation and use of epidemiological 

evidence for risk assessment purposes is provided by Kryzanowski et al. 
(WHO, 2000). 
 

68. High quality human data may also be obtained from historical HPT studies 
(Basketter et al., 1994; Hall-Manning et al., 1995; York et al., 1996; Basketter 
el al., 1997; Robinson et al., 1998; Robinson et al., 2001; Basketter et al. 
2004; Robinson et al., 2005; Jirova et al., 2007; Jirova et al., 2010; Basketter 
et al., 2012; Ishii et al., 2013). High quality HPT data may be considered as 
one of the strongest basis for C&L decision making (subject to the ethical 
considerations relevant for the respective regulatory programme). However, 
when contradictory HPT and animal (TG 404) data are available and WoE 
analysis including all other existing data and (Q)SAR profiling is not 
conclusive towards one or the other result, confirmatory in vitro testing should 
be performed. 

 
69. It is emphasised that testing with human volunteers is strongly discouraged 

for ethical reasons, but when there are good quality data already available 
they may be used as appropriate, in well justified cases. 

 
 
Evaluation of consistency of the data 
 
70. The consistency of the existing data from various sources is crucial and 

should therefore be thoroughly evaluated in WoE. In case the data elements 
are of comparable weight but give inconsistent evidence (e.g., QSAR is 
positive and available limited human data is negative), usually WoE analysis 
will not be conclusive and prospective in vitro and/or in vivo testing will have 
to be conducted (Part 3 of the IATA). In case the weights of the individual 
pieces of evidence differ considerably (e.g., where irritation is observed in an 
LLNA as a piece of evidence with lower weight and existing human data of 
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good quality indicate lack of irritancy as evidence with higher weight), a WoE 
conclusion may be drawn according to the evidence carrying the highest 
weight. Consistent data, on the other hand, which come from several 
studies/sources may be considered sufficient for regulatory purposes. If high 
quality HPT, in vitro (Modules 3 and 4) and/or in vivo (Module 2) data are 
available, these should carry the highest weight in the WoE assessment. 

 
 
Assessment of the coverage of relevant parameters and observations 
 
71. While in a standard in vivo test guideline the required 

parameters/observations have been specified and often build the basis for 
decision making (e.g., C&L for skin irritation is mainly directly derived from 
Draize scores), it is not always possible to extract information equivalent to 
those parameters from non-testing data. Therefore, an important element of 
WoE is to consider to what extent the parameters and observations were 
addressed by each data element of the WoE. 

 
 

Conclusions of WoE  
 

72. In the final analysis of the WoE, each data element will be characterised for 
its quality, relevance, coverage (e.g., irritation and/or corrosion) and 
associated uncertainty. The assessor would either decide to include or 
exclude the existing information based on these. When consistency is seen 
among ”qualified” data elements, WoE will usually reach a conclusion that the 
relevant endpoint or information requirement has been sufficiently covered 
and further testing is not necessary. When on the other hand, insufficient 
information remains after the ”non-qualified” data have been rejected/put 
aside and/or when the remaining information is inconsistent or contradictory, 
WoE would reach to a conclusion that the relevant endpoint or information 
requirement has not been sufficiently covered and further testing is 
necessary, depending on the specific legal/regulatory framework. 
 

73. The WoE assessment needs to be transparently explained and documented 
to enable a logical flow leading to the decision/conclusion. 

 
 

C. Part 3: Additional Testing 
 

74. In case the existing information and the WoE does not allow for an 
unequivocal decision regarding the skin corrosion and/or irritation 
potential/potency of the chemical, the generation of additional QSAR, read 
across, or relevant physico-chemical data should be considered. If data from 
several QSAR models are already available and are known to disagree, it 
may not be helpful to generate another QSAR result. If however no QSAR 
analysis has been performed, the generation of QSAR information might just 
be sufficient to supplement the existing data and come to a conclusion on 
C&L. If the WoE considering the additional physic-chemical and non-testing 
data is still inconclusive, other in vivo or in vitro dermal toxicity tests (Module 
5b) for which data are not yet available but that may need to be conducted in 
some regulatory frameworks to satisfy other regulatory requirements, should 
be carried out first. Once available, these additional test results should be 
incorporated into a new WoE analysis. If the WoE is however still inconclusive 
or no other in vivo or in vitro dermal toxicity tests need to be conducted, 
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additional testing will be required (Part 3 of the IATA). All available 
information and the WoE assessment should be used to formulate a 
hypothesis of the most likely skin irritation/corrosion potential of the chemical. 
This hypothesis and the regulatory context under which a decision must be 
taken should then guide the choice of test methods to be used and the 
sequence of the prospective testing in either a top-down or a bottom-up 
approach (Figures 2 and 4). 

 
75. Testing options include adopted in vitro skin corrosion test methods (Module 

3: TGs 430, 431 and 435), adopted in vitro skin irritation test methods 
(Module 4: TG 439), in vitro skin irritation or corrosion test methods not 
adopted by the OECD (Module 5a) or, in exceptional cases, the regulatory in 
vivo test method (Module 2: TG 404). The properties of these tests have been 
described in the respective Modules above. In case of in vitro skin corrosion 
testing, the most appropriate TG for the test chemical and the specific 
purpose should be chosen. In particular, the applicability domain and the 
ability of the test methods to provide information on sub-categorisation may 
play an important role in the choice of test method to be used. 
 

76. The top-down approach (start with an in vitro skin corrosion test followed by 
an in vitro skin irritation test in case the chemical is identified as not being 
corrosive in the first test) should be used when the chemical is deemed to be 
irritant or corrosive to skin based on all collected information and the WoE 
assessment. The bottom-up approach, on the other hand (start with an in vitro 
skin irritation test followed by an in vitro skin corrosion test in case the 
chemical is identified as being irritant in the first test) should be conducted 
only when the chemical is deemed not to be irritant to skin based on all 
collected information and the WoE assessment (Figures 2 and 4). This 
precautionary approach is recommended due to the difference in exposure 
times between the in vitro RhE-based skin irritation tests and the in vitro RhE-
based skin corrosion tests. While the former have exposure times varying 
from 15 min to 1 hour (see Module 4 above) and a unified classification cut-off 
at 50% tissue viability, the latter have maximum exposure times of 1 to 4 
hours (see Module 3b above) and classification cut-offs for these maximum 
exposures at 15% or 35% tissue viability. Based on these characteristics, it 
cannot be excluded that in some situations a skin corrosive chemical is 
correctly identified as corrosive in the in vitro RhE-based skin corrosion test 
methods but identified as being non-irritant in the in vitro RhE-based skin 
irritation test methods. It is expected that the probability for this situation to 
occur increases as the exposure time in the in vitro RhE-based skin irritation 
test methods decreases i.e., being higher for EpiSkinTM SIT (15 min) and 
LabCyte EPI-MODEL24 SIT (15 min), smaller for SkinEthicTM RHE SIT (42 
min) and minor, if at all existing, for EpiDermTM SIT (60 min). However, if 
existing information and WoE assessment point to the chemical being non-
irritant, it should be safe to start a bottom-up approach without risking to 
identify a corrosive chemical as non-irritant. 

 
 

Testing of mixtures 

 

77. Mixtures are defined as “a mixture or a solution composed of two or more 

substances in which they do not react” (UN, 2011). Whereas mixtures cover a 

wide spectrum of categories and composition, the type of regulatory testing 

required may depend on the type of mixture. For example, cosmetic 
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formulations can no longer be tested using animal studies in some 

geographical regions (EC, 2009). In contrast biocidal products including 

mixtures, may be subject to specific testing requirements (e.g., EU, 2012). As 

such, depending on the field and/or sector, the use of validated in vitro 

assays to assess mixtures is of relevance. Examples where in vitro testing of 

preparations and/or mixtures could be useful and/or relevant include 

cosmetics, detergents and cleaning products, biocides, and plant protection 

products. Furthermore, in cases where testing is not required and information 

on the irritating or corrosive properties of the mixture is only required for 

classification and labelling, the bridging principles or the additivity approach 

should be applied (UN GHS, 2011). 

 

78. Most of the currently adopted in vitro test methods for skin irritation or 

corrosion (i.e., OECD TGs 430, 431 and 439) have undergone scientific 

validation studies that, although covering a wide range of chemical classes 

and physical states, were conducted mainly based on substances (Fentem et 

al., 1998; Liebsch et al., 2000; Kandárová et al., 2006; Tornier et al., 2010; 

Spielmann et al., 2007; Eskes et al., 2007; Kandárová et al., 2009; Kojima et 

al., 2012; Kojima et al., 2013). The only exception is TG 435, for which a 

number of mixtures (n=152) were reported to be tested (NIH, 1999).  

 

79. Moreover, only limited information is available in the public domain on the 

testing of mixtures with test methods falling under TGs 430, 431 or 439 

(Eskes et al., 2012; Kolle et al., 2013). The applicability of the test methods 

within TGs 430, 431 and 439 for the assessment of mixtures may depend on: 

i) the types and categories of products tested, ii) the endpoint(s) assessed 

(corrosion versus irritation), and iii) the adopted in vitro test method protocol 

used. It is therefore not possible to generalise the applicability of the currently 

adopted in vitro skin irritation or corrosion TGs based on the types of mixtures 

assessed. Furthermore, it is not possible to define generalised criteria on the 

amount of evidence needed to demonstrate the applicability of an adopted in 

vitro assay to test mixtures, as it may depend on the availability of in vivo 

(animal and/or human) data, as well as on the variety, category and types of 

mixture evaluated. 

 

80. As an extension of its applicability to substances, test methods falling within 

TGs 430, 431 or 439 are assumed to be applicable to the testing of mixtures. 

As a consequence, mixtures should be treated like substances within the 

IATA for skin corrosion and irritation. However, if additional information is 

generated in the future, this should be taken into account, in combination with 

the existing evidence, to evaluate the usefulness of a test method to assess 

mixtures. In cases where evidence can be demonstrated on the non-

applicability of the Test Guideline to a specific category of mixtures (e.g., 

following a strategy as described by Eskes and co-workers, 2012), the Test 

Guideline should not be used for that specific category of mixtures. Similar 

care should be taken in case specific chemical classes or physico-chemical 

properties are found not to be applicable to the current Test Guidelines (e.g., 

gases, aerosols, specific pH ranges, etc.). 
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III. STRUCTURE OF THE IATA FOR SKIN CORROSION AND IRRITATION 
 

81. The structure provided by the three Parts and the information on the eight 
Modules described above (Table 1) allow for composing a IATA. Ideally, this 
IATA should be universally applicable and ensure human safety, while 
making maximum use of existing data, being resource efficient and 
minimising or eliminating the requirement for animal experiments.   
 

82. While the three Parts are considered as a sequence, the Modules 1 to 7 of 
Part 1 might be arranged as appropriate. This will be especially helpful in 
cases in which information on one Module or a few Modules cannot be 
outweighed by any other information, so that a conclusion on the skin irritation 
and corrosion potential can be drawn without considering further Modules.  
 

83. The default weights of the Modules due to their relevance play an important 
role in this context. Based on their relevance only, existing high quality human 
data (in particular high-quality HPT data - Module 1b) have the highest 
weight, followed by in vivo rabbit skin corrosion/irritation data (Module 2) and 
in vitro skin corrosion or irritation data (Modules 3 & 4), non-testing methods 
(Module 7), other in vivo or in vitro data (Module 5), and physico-chemical 
information (Module 6).  It should however be pointed out that these default 
relative weights can always be modified on a case-by-case basis, but they do 
serve as a starting point on which any proposed deviation should require 
justification. 
 

84. Furthermore, the retrieval of existing information groups Modules 1 to 4 and 
5a, as they directly relate to skin irritation/corrosion. In contrast Module 5b 
requires a different search for other in vitro and in vivo dermal toxicity studies. 
Therefore, the search for existing data could be approached in a stepwise 
manner: only when the search for Modules 1 to 4 plus 5a does not result in 
information that allows concluding on skin irritation/corrosion 
potential/potency, a second search specifically for Module 5b would become 
necessary.  
 

85. Some examples that would allow a straightforward and trivial WoE based on 
partial information in Part 1, i.e., the Modules 1 to 7, and considering the 
grouped stepwise search are given here: 
 

 If it is known that the chemical being evaluated has an extreme pH (Module 6) 
or contains a hydroperoxide group (Module 7), it can be concluded that this 
chemical is corrosive (Cat. 1) without searching for other existing information 
(Modules 1 to 5). However, if sub-categorisation is required further 
information will need to be collected. 

 If HPT data (Module 1b) of good quality exist and, no in vivo or in vitro skin 
irritation/corrosion data are available (Modules 2 to 5a) or if available they are 
consistent with the HPT result, there is no need to evaluate Modules 5b to 7. 

 If only in vivo data on skin irritation and corrosion (Module 2) of sufficient 
quality are available, there is no need to evaluate Modules 3 to 7. 

 If only one reliable in vitro skin corrosion test is available indicating a 
corrosion potential there is no need to evaluate Modules 5 to 7. 
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 If skin irritation and corrosion information is only available for analogues(s) 
and a convincing read-across (Module 7) case can be made, there is no need 
to evaluate Modules 5 and 6. 
 

86. The hierarchical approach to Part 1 is implemented in the strategy as shown 
in Figure 4. 
 
 
 

Figure 4: Detailed IATA for skin irritation and corrosion. 
*: If corrosive sub-categorisation is required an appropriate in vitro skin corrosion test 
needs to be conducted. 
§: TG 435 allows for the discrimination between Cat. 1A, Cat. 1B and Cat. 1C but 
with a limited applicability domain; TG 431 allows for the discrimination between Cat. 
1A and other corrosives but does not permit the sub-categorisation of the latter into 
Cat. 1B and Cat. 1C. It is important to note however that the protocol and prediction 
model of the EpiSkinTM test method permits sub-categorisation of corrosive 
chemicals into the three Categories 1A, 1B and 1C, but its ability to discriminate 
between Categories 1B and 1C was never formally evaluated/validated due to the 
lack of high quality reference in vivo data against which to benchmark the in vitro 
results. This method should nevertheless be considered for this purpose before any 
in vivo testing is performed; TG 430 only allows the identification of corrosives into a 
single category without any sub-categorisation, i.e., Cat. 1. 
ǂ: If outside the applicability domain of TG 435 
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