
INDUSTRY Submission to CLH public consultation on 2-methyl-2H-
isothiazol-3-one (MIT, CAS: 2682-20-4) 
 

1. Human health classification 

Background 

2-methyl-(2H)-isothiazol-3-one (MIT) is an existing  biocidal active substance currently being 
evaluated under Regulation (EU) No 528/2012. The isothiazolinone class of preservatives are an 
extensively studied family of chemicals. It is well documented that all members of this chemistry 
class share a common mode of action underlined by a similar metabolic, kinetic and toxicity profile 
i.e they are highly reactive, targeting protein/enzyme structures within the cells and on doing so are 
rapidly converted into unreactive metabolites. As a result, the toxicity of the isothiazolinones is 
characterized by local, port of entry effects such as irritation/corrosion, as shown in approximately 
40 repeat dose toxicity studies of varying duration and involving numerous species in which the 
primary effect observed in each study was local irritation at the dose site. Taken together with the 
ADME data developed across the family as a whole, the findings of these studies indicate that the 
isothiazolinones react locally with cellular structures and upon doing so are rapidly converted to the 
inert (open ring) metabolite. As such the parent compound is not systemically available in any 
appreciable quantity to interact with targets distal to the port of entry and cause further toxicity in 
tissues distal to the dosing site. 

We therefore agree with the DS proposal to only propose classification of MIT for acute toxicity, 
corrosivity and dermal sensitization endpoints and classification for repeat dose toxicity, CMR 
endpoints or others is considered not appropriate. 

Acute toxicity endpoints 

We agree with the DS proposal that classification of MIT technical grade (>95%) for acute oral toxicity  
(Cat. 3) and acute dermal toxicity (Cat. 3) is appropriate.  

However we question the need for classification for acute inhalation toxicity and the proposal for 
labelling EUH 071 (Corrosive to the respiratory tract).  

At room temperature, MIT technical grade (>95%), for which the dossier is submitted, is a crystalline 
solid with a melting point of between 39 and 48ᵒC. As a result the potential for inhalation exposure 
to the technical material is considered negligible and in a practical sense, hazard phrases warning of 
inhalation toxicity would be ineffectual.  We also question the relevance of the acute inhalation 
classification for MIT given the effects observed in the acute inhalation study were primarily due to 
the irritating/corrosive nature of the test material. Under foreseeable use conditions, such 
atmospheres would never actually be generated. In addition, MIT like all isothiazolones causes local, 
port of entry effects. Therefore the over-riding cause of death in the acute inhalation study would be 
as a result of local irritation/corrosion of the respiratory tract. In obligate nasal breathers such as 
rats, the local effects result in asphyxiation caused by accumulation of exudates in the airways. This is 
apparent from the clinical signs and macroscopic findings observed during the study. 



On this practical basis we propose that MIT technical grade (>95%) is not classified for acute 
inhalation toxicity Cat. 2 (H330). 

 

Skin Sensitization 

We agree with the proposed subcategorization of MIT as Cat. 1A however we propose the GCL of 
0.1% for ‚strong‘ sensitizers be maintained based on arguments provided below. 

In section 3.4.2.2. the CLP Guidance describes in detail the approach of classification of a substance, 
the possibility for subcategorization (Category 1A or 1B) depending on fixed criteria and the setting 
of GCL/SCL’s depending upon the potency of the substance as determined from animal models.  In 
addition, the guidance discusses the suitability and types of data used for classification or for setting 
of a SCL within a weight of evidence framework.  

Determination of the appropriate sensitization subcategory and potency of MIT 

According to the latest CLP Guidance, section 3.4.2.2.3.2 evaluation of non human data. A substance 
shall be considered for sub category 1A when the following conditions are met: 

 

Table 1: Criteria in animal studies triggering the sub-categorisation 1A for sensitisation  

Study type Result triggering assignment of sub-category 1A 
 

Local lymph node assay EC3 value ≤ 2 % 
Guinea pig maximisation test ≥ 30 % responding at ≤ 0,1 % intradermal induction dose or  

≥ 60 % responding at > 0,1 % to ≤ 1 % intradermal induction dose  
 

Buehler assay ≥ 15 % responding at ≤ 0,2 % topical induction dose or  
≥ 60 % responding at > 0,2 % to ≤ 20 % topical induction dose 
 

 

Furthermore, the use of human data for classification is permitted in section 3.4.2.2.2.1. Again a 
substance shall be considered for subcategory 1A when the following conditions are met: 

(a) positive responses at ≤ 500 μg/cm2 (HRIPT, HMT – induction threshold);  
 

(b) diagnostic patch test data where there is a relatively high and substantial 
incidence of reactions in a defined population in relation to relatively low 
exposure;  
 

(c) other epidemiological evidence where there is a relatively high and substantial 
incidence of allergic contact dermatitis in relation to relatively low exposure.  
 

The CLP regulation states that human evidence in the form of diagnostic patch test data may be 
relevant for classification only,  where there is relatively high and substancial incidence of reactions 
in a defined population. In the guidance to the application of the CLP criteria (ECHA version 4.1 June 
2015) the frequency is described as high if it is >1.0% or if the number of cases reported is > 100. 



Given the number of studies describing MIT prevalence rates in the clinical population in various 
european countries it is clear the total number of cases would exceed this value.  

In addition, several studies, including published articles, indicate that MIT is a strong sensitizer in the 
LLNA assay (Basketter et al 2003 reported an EC3 value of 0.4%). Therefore, based on clinical 
evidence described in the dossier and the available animal data, the classification of MIT as Sensitizer 
1A would be considered most appropriate. 

Table 2: Comparison of presented MIT dataset with existing CLP criteria 
 

Assay Criteria MIT data Category 
Local lymph 
node assay  

EC3 value ≤ 2 %  
 

>0.76% Dow 
0.4% Basketter et all 
2003 

1A 

Guinea pig 
maximisation 
test  

≥ 30 % responding 
at ≤ 0,1 % 
intradermal induction 
dose or  
≥ 60 % responding 
at > 0,1 % to ≤ 1 % 
intradermal induction 
dose  
 

26% response at 0.1% 
(Dow) 
100% response at 1% 
(Thor) 

1A 

Buehler assay  ≥ 15 % responding 
at ≤ 0,2 % topical 
induction dose or  
≥ 60 % responding 
at > 0,2 % to ≤ 20 
% topical induction 
dose 
  

60% response at 1.5% 1A 

 

Determination of GCL/SCL for MIT 

With regard to potency and the setting of specific concentration limits, the guidance section 
3.4.2.2.5, states; 

‚SCLs for skin sensitisation can be set based on the results from animal testing as reported below. SCLs are set 
on the basis of testing of the substance and never on the basis of testing of a mixture containing the 
sensitising substance (see CLP Annex I, 3.4.3.1.1). Setting of SCL is based on potency; potency is already 
considered for subcategorisation defining generic concentration limits. SCL generally applies for the most 
potent skin sensitisers classified in 1A.‘ (emphasis added) 

The last sentence of this section implies that SCL’s can only be set for the most potent sensitizers, the 
so called ‚extreme‘ sensitizers. In order to determine into which category MIT should be placed the 
animal data is compared below with the criteria taken from the guidance (shown below, Figure 1): 

  



 

Figure 1: setting of potency criteria from CLP Guidance 

 
 
LLNA 
EC3-value (% w/v)  

Potency  Predicted sub-category 
(*)  
 

≤ 0.2  Extreme  1A  
> 0.2 - ≤ 2  Strong  1A  
> 2  Moderate  1B  

 
 
GPMT 
Concentration for 
intradermal 
induction (% w/v)  
 

 
Incidence sensitised 
guinea pigs (%)  

 
Potency  

 
Predicted sub-
category (*)  

≤ 0.1  ≥ 60  Extreme  1A  
≤ 0.1  >30 - <60  Strong  1A  
>0.1 - ≤ 1.0  ≥60  Strong  1A  
>0.1 - ≤ 1.0 (**)  >30 - <60 (**)  Moderate  1B  
> 1.0 (**)  ≥ 30 (**)  Moderate  1B  

 
 
 
Beuhler Assay 
Intradermal 
induction (% w/v)  

Incidence sensitised 
guinea pigs (%)  

Potency  Predicted sub-
category (*)  
 

≤ 0.2  ≥ 60  Extreme  1A  
≤ 0.2  >15 - <60  Strong  1A  
>0.2 - ≤ 20  ≥ 60  Strong  1A  
>0.2 - ≤ 20 (**)  >15 - <60 (**)  Moderate  1B  
> 20 (**)  ≥ 15 (**)  Moderate  1B  

 
 

 

By directly comparing the above criteria with the evidence presented for MIT the appropriate 
potency classification for MIT would be „strong“ based on conduct of 2 key LLNA studies with 
reported EC3 values of 0.4 and 0.76% and further supported by the Beuhler and Magnusson-Kligman 
assays. 

Based on this potency classification the GCL of 0.1% would apply (Table 3.4.2-i). 

The data presented in the dossier are therefore shown below with the appropriate assignment of 
subcategory as well as the potency assessment. 

  



Table 3: Summary of sub-categorisation and potency for MIT based on data provided 

Species/ 
Tested 
material 

Method Number of animals sensitized/total 
number of animals 

Result 
 

Potency Rating and 
subcategorization 
according to CLP 
guidance 2015 

Guinea pig 
/Hartley, 

RH-24,573. 

Purity:  
99.8% a.i. 

 

OECD 406,  
Skin sensitization, 
Buehler 
 
GLP 

Induction at 1000, 5000, 15,000 or 
30,000 ppm MIT  
Incidence of erythema after challenge 
with 1000 ppm MIT was 0/10, 0/10, 1/10, 
and 0/10, respectively.  Incidence of 
erythema after challenge with 5000 ppm 
a.i. MIT was 0/10, 2/10, 1/10, and 2/10, 
respectively. 
Incidence of erythema after challenge at 
15,000 ppm a.i. MIT was 1/10, 6/10, 3/10 
and 5/10, respectively. 

Sensitizer at 
concentrations 
greater than 
>1000 ppm MIT 
[or >100 µg 
MIT/cm2 ] 

Strong – 1A 

Guinea pig 
/Hartley 

OECD 406,  

Skin sensitisation, 
Magnusson-
Kligman 

 

GLP 

Induction at 550 or 800 ppm MIT 

Challenge of 500 ppm MIT or 800 ppm 
MIT at 24 or 48h, no dermal reactions.   

Rechallenge phase: 4/20 animals 
induced at 550 ppm a.i. exhibited a 
dermal reaction to the rechallenge 
application of 1000 ppm a.i.   

5/19 animals induced at 800 ppm a.i. 
responded to 1000 ppm a.i. 

Not a sensitizer at 
concentrations ≤ 
800 ppm a.i. [or ≤ 
35 µg a.i./cm2 ]. 

Strong – 1A 

Guinea pig 
/Dunkin-
Hartley, 

Acticide SR 
3267, 

 (49 % a.i. in 
water) 

 

OECD 406,  
Skin sensitization, 
Magnusson-
Klingmann 
 
GLP 

First induction: 0.1 % intradermally. 
Second induction: 10 % topical 
application under occlusion for 48 hours. 
Challenge: 1 % topical application under 
occlusion (24 hours).  
 
Positive reaction was observed in 10/10 
treated animals in 4/10 intensive 
erythema and swelling. In control 
animals no positive reaction was 
observed.   

Sensitizer at 1 % 
concentration of 
MIT. 

Strong – 1A 

Guinea pig 
/Hsd 
Poc:DH 
(SPF), 19.7 
% MIT in 
water.  

Skin sensitisation, 
Open 
Epicutaneous 
Method 

See table (A6.1.5/03)* 

 

Not a sensitizer at 
concentrations ≤   
3000 ppm a.i. [or 
≤ 38 µg a.i./cm2 ].  

 

Not classifiable as 
assay not in CLP 
guidance 

Mice/ 
CBA/J;  

10.37 % 
MIT in 
water. 

 

OECD 429, Local 
lymph node 

GLP 

Stimulation index was:  

2.08 at 0.15 % 

2.40 at 0.45 % 

2.23 at 0.76 % 

6.64 at 1.35 % 

4.73 at 1.57 % 

6.62 at 1.8 % 

Sensitizer at 
concentrations 
greater than 7600 
ppm a.i. (or > 152 
µg a.i./cm2) 

Strong - 1A 



Mice/ 
CBA/J; 

NMMA 
(99.9%)  

OECD 429, Local 
lymph node 

GLP 

Stimulation index was:  

0,81 at 3 % 

0,66 at 10 % 

0,60 at 30 % 

Not sensitizer at 
concentration up 
to and including 
300,000 ppm a.i. 
[or 6000 µg 
a.i./cm²] 

Not applicable – study 
performed on 
metabolite 

 

1.2  Use of Human Data for setting of an SCL 

In addition to the use of animal data for setting the SCL, the guidance does also say; 

 ‚SCLs shall be set when there is adequate and reliable scientific information available showing that 
the specific hazard is evident below the GCL for classification.... Reliable data could be human data 
from e.g. work place studies where the exposure is defined‘ (emphasis added). 

Prevalence data and clinical data certainly points to the sub-categoristion as 1A, however, the data 
cannot be considered as reliable, and therefore suitable for setting an SCL, as evidenced by the 
guidance, since the exposure at which induction occured has not been defined.  

The above described approach has previously been adopted by RAC for the fragrance 
hydroxyisohexyl 3-cyclohexene carboxaldehyde (HICC), where an extensive body of clinical evidence 
also exists for this substance. In the opinion and RCOM document published for this substance the 
RAC noted ‚SCLs should be set when there is adequate and reliable scientific information available 
showing that the specific hazard is evident below the GCL for classification. SCLs may be based on 
human studies e.g. workplace studies, however data on concentration of HICC associated with 
induction of sensitization in humans is limited. Therefore RAC concludes that no SCLs can be assigned 
to HICC‘.  Given that similar clinical datasets exist for both HICC and MIT, there would therefore seem 
to be good precedence for applying a similar rationale for both these substances. 

The HRIPT data presented for MIT show responses in 1 volunteer in each of the cohorts exposed to 
400 or 500 ppm but not at 600 ppm despite the size of the cohort being significant (>200 persons). 
Overall the HRIPT is a study designed to maximise exposure to the test substance to try to generate a 
response, the exposure is repeated over a 21 day period and involves occlusion and can be 
considered an extreme exposure scenario. In addition, the HRIPT study uses a formulated product 
diluted in water which may affect the sensitization potential due to vehicle effects. The CLP guidance 
states that ‚SCLs can only be set on the basis of testing of the substance and never a mixture 
containing that substance‘,(emphasis added), in addition section 3.4.2.2.3.1 states ‚the use of HRIPT 
studies may be useful in a weight of evidence approach for determining subcategorization‘. 
Therefore, given the guidance criteria and the lack of dose-response in the HRIPT study, it’s suitability 
for defining an SCL is questionable and given no other human data are suitable for use in defining a 
revised SCL for MIT it should be concluded that only animal data can be used for defining the SCL. 

Further, in a recent SCCS opinion released for public consultation in July 2015, the focus is on 
prevention of ellicitation in already sensitized individuals rather than prevention of induction. From a 
scientific standpoint we question the robustness of much of the human data presented in the 
opinion and in the CLH dossier and it’s suitability for classification purposes as many of the reports 



are not peer reviewed, adequate reporting and presentation of data is lacking, and exposure levels 
causing induction are not sufficiently characterized.  

Taken together the animal data suggest the potency categorization of ‚strong‘ is applicable to MIT 
and the GCL of 0.1% should be applied given the lack of suitable data to suggest otherwise. In 
addition, the elicitation labelling limit applied would be 0.01% and would warn potentially sensitized 
persons of the presence of MIT in a product above this level. 

 

Respiratory Sensitization 

The DS discussion on respiratory sensitisation describes cases of airborne contact dermatitis that are 
not relevant for respiratory sensitization but should be discussed in the context of dermal 
sensitization.  

The reports in the dossier specifically describe dermal sensitisation cases as a result of deposition of 
MIT on the skin from the surrounding air, the implication being that MIT is a potent dermal sensitiser 
that can cause outbreaks of allergic contact dermatitis in susceptible (already induced) persons at 
low concentrations. The non-peer reviewed data provided are therefore considered not appropriate 
for the evaluation of respiratory sensitisation. 

It is widely known and accepted that the hazards of dermal and respiratory sensitization differ in so 
far as the underlying immunological mechanisms involved in the development of the disease state 
depend on a substances ability to invoke a TH1 (dermal sensitization) or TH2 (respiratory 
sensitization), mediated immune response. Investigations involving both CMIT/MIT and MIT have 
demonstrated that these substances do not invoke a TH2 mediated response associated with 
respiratory sensitization and thus are unlikely to be respiratory sensitizers (Basketter et al 2003). 
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2. Environmental classification 

Comment on chronic aquatic classification (M factor). 

Dow disagrees with the M factor of 1 suggested for the chronic classification, based on the 
assessment of MIT being non-rapidly degradable.  

MIT is rapidly biodegradable 



Dow suggests aligning the conclusion of the classification with the evidence of rapid degradation 
presented in section 5.2 (degradation). As outlined in section 5.1.3 (summary and discussion of 
degradation), biological half-lives in the environment are very short, ranging from a couple of hours 
to less than 3 days. MIT was shown to be rapidly degraded via the biotic route to small polar 
compounds, which were rapidly biodegraded (section 5.1.3, p.82). The metabolism involves first the 
cleavage of the highly reactive N-S bond and subsequent oxidation. Since the metabolites of MIT 
have low molecular weight and are highly polar, it is difficult to separate them chromatographically 
and (mass) spectrometrically from “background” components of environmental samples (water, soil, 
sediment, sewage).  Their definitive identification would ideally be made by demonstrated matching 
of chromatographic retention and mass spectral signals with those of authentic pure reference 
materials.  However, by review of existing data for other isothiazolinones, knowledge of the typical 
biotic degradation pathway for this group of chemicals and application of predictive modelling 
software, the toxicity and fate of key metabolites can be estimated. 
 

Dow suggest to add the results of the ecotoxicity testing of several degradation products associated 
with MIT degradation, which demonstrate the loss of biocidal activity  consequent to the cleavage of 
the isothiazolone ring  and thus the low hazard of the metabolites. 

Chemical Name N-methyl malonamic acid N-methyl acetamide Malonamic acid 

Abbreviation NMMA NMA MA 

Structure 
   

Laboratory testing    

Fish 96-h LC50 (mg·L-1) > 1000  > 694 > 1000 

Daphnid 48-h EC50 (mg·L-1) >> 863 >> 986 >> 1000 

Green algae 96-h EC50 (mg·L-

1) 
128 5.8 >1080 

QSAR prediction with Ecosar Neutral  organic model  

Fish 96-h LC50 (mg·L-1) 
73800 10400 1.61E+05  

Daphnid 48-h EC50 (mg·L-1) 
2.81E+04 4490 5.79E+04  

Green algae 96-h EC50 (mg·L-

1) 2.95E+03  639.6  5020  

Prediction of ready 
biodegradation yes yes yes 

The metabolites of MIT shown above have direct structural analogy to metabolites identified from 
biodegradation of another isothiazolinone, 2-octyl-2H-isothiazol-3-one (OIT) (CAS 26530-20-1).  In 
the instance of NMMA and NMA, the analogous metabolites of OIT have structures wherein the N-
methyl group is replaced with the N-(n-octyl) group.  For both of these metabolites of OIT (N-(n-
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octyl) malonamic acid and N-(n-octyl) acetamide), pure references substances were obtained and 
tested for ready biodegradability in the OECD 301F test; both producing results which demonstrate 
“ready biodegradability” of these OIT metabolites.  The MA metabolite of MIT is analogous to the 
NMMA metabolite and the corresponding metabolite of OIT, differing only in the absence of alkyl 
(i.e., methyl or n-octyl) substitution of the amino group.  Based on known and predicted microbial 
metabolism pathways, the MA metabolite could be expected to occur as a transient metabolite of 
NMMA, and by this analogy in structure and convergence of pathways, can be expected to exhibit 
“ready biodegradability” as well.   

Algal endpoints: 

Dow agrees with the algal endpoints as stated in section 5.5: 

24 h ErC50 of 0.0695 mg a.i./l obtained for the marine alga species Skeletonema costatum (ErC50 
24 h ErC10 of 0.024 mg a.i./l obtained for the freshwater alga species Pseudokierchneriella 
subcapitata. 

Conclusion 

Considering the rapid primary biodegradation of MIT evidenced in several environmental fate studies 
and taking into account that the degradation product which do not fullfill the criteria for classification 
as hazardous to the aquatic environment (Section 4.1.2.9.3), MIT can be considered as rapidly 
biodegradable. In consequence, no M factor is required for chronic aquatic effects 
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