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Summary

Background. An increasing incidence of contact allergy to methylisothiazolinone (MTI)
has been seen, caused, in particular, by cosmetic products and paints. A study from
2015 showed that 93.0% of paints bought in five European countries contained MI. New
regulations have been discussed for paints in the EU, which may have influenced this
market.

Objectives. To re-evaluate the use and concentrations of MI and four other isothiazoli-
nones in water-based wall paints.

Methods. Water-based white wall paints (n = 60) were purchased in retail stores in five
European countries: Denmark, France, Germany, Sweden, and the United Kingdom. The
paints were analysed for isothiazolione content by the use of high-performance liquid
chromatography coupled to ultraviolet detection, and the results were confirmed with
high-performance liquid chromatography—tandem mass spectrometry.

Results. MI was identified in 55 (91.7%) of the paints, with concentrations rang-
ing from 1.1 to 142.7ppm. The other isothiazolinones were identified in 20.0%
[methylchloroisothiazolinone (MCI)] to 88.3% [benzisothiazolinone (BIT)] of the paints.
BIT concentrations varied significantly between countries, whereas MI and MCI concen-
trations did not. There were no statistically significant differences in MI, MCI and BIT
concentrations between the current study and the 2015 study.

Conclusions. MI and other isothiazolinones are widely used in paints available in
Europe. Their use does not seem to be decreasing.

Key words: benzisothiazolinone; dichlorooctylisothiazolinone; environmental label;
methylchloroisothiazolinone; methylisothiazolinone; octylisothiazolinone; paint; safety
data sheet.

The isothiazolinones

methylisothiazolinone  (MI), range of industrial chemical products (as biocides) and

methylchloroisothiazolinone (MCI), MCI/MI 3:1, ben- partly (MCI and MI) in cosmetic and household products,
zisothiazolinone (BIT), octylisothiazolinone (OIT) and owing to their activity against bacteria and fungi (1-5).

dichlorooctylisothiazolinone (DCOIT) (see Table 1 for Although isothiazolinones have been recognized since
further information) are preservatives used in a wide the 1970s as contact allergens, and the use of MCI/MI
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Table 1. Current classification as skin sensitizers (H317, formerly R43) of the isothiazolinones in this study; concentration limits for

classification and for additional labelling provisions (EUH208) (1, 2)

Classification as Skin Sens. H317

Common Harmonized or Category or Concentration limit Concentration limit

abbreviation(s) CAS no. notified subcategory for classification (%) for EUH2082

BIT 2634-33-5 Harmonized 1 >0.05 >1/10 of the
concentration limit
for classification

DCOIT 64359-81-5 Notified 1, 1A >1,>0.1

MI; MIT 2682-20-4 Notified? 1, 1AP >1,>0.12

MCI; CMIT 26172-55-4 Notified 1, 1A, 1B >1,>0.1

MCI/MI (3:1); CMIT/MIT (3:1) 55965-84-9 Harmonized 1 >0.0015

oIT 26530-20-1 Harmonized 1 >0.05

BIT, benzisothiazolinone; DCOIT, dichlorooctylisothiazolinone; MI or MIT, methylisothiazolinone; MCI or CMIT, methylchloroisothiazolinone;
MCI/MI (3:1) or CMIT/MIT (3:1), reaction mass of methylchloroisothiazolinone and methylisothiazolinone (3:1); OIT, octylisothiazolinone.
4EUH208, additional labelling provision to protect already sensitized individuals: ‘Contains (name of sensitising substance). May produce an

allergic reaction’.

bCommittee for Risk Assessment opinion on MI: subcategory 1A, specific concentration limit for classification: > 0.0015%.

(e.g. Kathon® CG) resulted in an epidemic of contact
allergy in the 1980s, it is the recent and unprecedented
epidemic of contact allergy to MI that has raised aware-
ness of products containing MI (4, 6—8). The epidemic
of contact allergy to MI was mainly driven by exposures
to cosmetic products; however, a substantial number of
the cases have been attributable to exposures to occupa-
tional products, for example water-based paints (9—12).
A recent multicentre prospective study of European
dermatitis patients has additionally shown that 7.3%
of MI-allergic patients have experienced symptoms, for
example flare-up episodes of airborne allergic contact
dermatitis, when they are in newly painted rooms (13).
In accordance with this, an experimental study showed
that MI may evaporate from newly painted walls for at
least 42 days (14).

In 2015, a comprehensive study on the use of MI, MCI
and BIT in water-based paints purchased in five European
countries was published (12). Seventy-one water-based
paints were purchased from December 2013 to January
2014. It was found, by the use of high-performance
liquid chromatography—tandem mass spectrometry
(HPLC-MS-MS), that 93.0% of the paints contained MI in
concentrations of up to 180.9 ppm, and that 95.8% of the
paints contained BIT in concentrations up to 462.5 ppm
(12). Notably, a few manufacturers managed to preserve
7% (n = 5) of the purchased paints without the use of MI
(12).In March 2016, the Committee for Risk Assessment
(RAC) of the European Chemicals Agency recommended
that MI should be classified (harmonized classification,
legally binding) as a skin sensitizer (Skin Sens 1A, H317)
with a specific concentration limit of 0.0015% (15). The
final decision on this recommendation is still awaited,

and, until MI has a harmonized classification as a skin
sensitizer, the rules of self-classification will apply to
MI: all non-harmonized skin-sensitizing substances
and mixtures (chemical products) (Skin Sens 1, 1A or
1B, H317) must be labelled on the product and safety
data sheet if the concentration exceeds one-tenth of
the concentration limit for classification and labelling
(Table 1) (16).

In this multicentre follow-up study, we wanted to inves-
tigate the use of selected isothiazolinones in water-based
paints purchased in Europe, and compare this with the
results of the similar 2015 investigation in order to detect
trends in the use of MI in particular, but also in the use of
related isothiazolinones (MCI, BIT, OIT, and DCOIT).

Materials and Methods

Paint collection and samples

A total of 60 white wall paints and wet room paints
intended for consumer and/or professional use were
purchased in retail stores in Denmark (Copenhagen),
France (Strasbourg), Germany (Erlangen), Sweden
(Stockholm) and the United Kingdom (London) between
1 June and 31 July 2016. As far as possible, the same
products were purchased as in 2014. All paints were
sent by courier to the Department of Environmental
Science, Aarhus University in Roskilde, Denmark, where
the cans were opened for the first time and the paints
were analysed. The paints were thoroughly mixed before
sampling. If a thin layer of transparent liquid was visible
on top of the paint in the paint can, a sample was taken
before mixing (12). A portion of 5ml was taken with a
disposable plastic syringe.
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Safety data sheets

At the time of purchase, safety data sheets were obtained,
as far as available, at the retail outlet or subsequently
from the producer’s or retailer’s website. The sheets were
meticulously searched for any information, warnings or
listings referring to isothiazolinones or for warnings con-
cerning allergy risks. The paint cans were inspected for
information on isothiazolinone content and environmen-
tal labelling. The environmental labels found comprised
‘EU Ecolabel’ (‘European Flower’; EU) (17), ‘Svanen’ (The
Nordic Swan label; Denmark and Sweden) (18), ‘Der
Blaue Engel’ (The Blue Angel; Germany) (19), ‘Svalan-
maérkt’ (Asthma and Allergy Association; Sweden) (20),
“TUOV NORD: Fiir Allergiker geeignet, Freiwillige Mate-
rialpriifung’ (optional material testing; Germany), and
volatile organic compound (VOC) labelling (low VOC con-
tent; minimal VOC content). The TUV NORD and VOC
labels were not included in the analysis.

Analysis of isothiazolinones in samples

The concentration of isothiazolinones was measured in
all collected paint samples. As described elsewhere
(10, 12), a sample of 1g (£0.1g) from each paint
was extracted in 25 ml of methanol/0.4% formic acid
(20:80 vol/vol) by means of ultrasound for 10 min. The
suspension was filtered through a Phenex GF/CA (fibre-
glass/cellulose) filter (Phemonex®, Torrance, CA, USA),
and analysed by high-performance liquid chromatogra-
phy (HPLC) with ultraviolet detection; the results were
confirmed with HPLC-MS-MS. The analytes were sepa-
rated on a Kinetex C18 (100 x 2.1 mm) HPLC column
(Phemonex®, Torrance, CA, USA), and detected at a
wavelength of 275 nm. Liquid chromatography—tandem
mass spectrometry confirmation was performed with
electrospray ionization in positive mode. The mass spec-
trometer was operated in multiple reaction monitoring
mode with two mass transitions (parent ion/product
ion) for each analyte (m/z 116/101 and 116/71 for MT;
m/z 150/87 and 150/135 for MCI; m/z 152/109 and
152/134 for BIT; m/z 214/102 and 214/71 for OIT;
and m/z 282/170 and 282/71 for DCOIT). Detection of
the analytes was based on retention time and the most
abundant mass transition corresponding to an authentic
standard. Confirmation of analyte identity was based on
the response of the secondary mass transition relative
to the primary mass transition. Quantification of the
analytes was performed by the use of response factors
calculated from a four-point calibration curve (12, 14)
The recovery of the extraction method for paint
was calculated by spiking five different paints with the
analytes. The samples were spiked at three different
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concentrations: 0.1 yg/ml, 1.0 yug/ml, or 10 ug/ml.
Average recoveries obtained for MI, MCI, BIT and OIT
were 86%, 83%, 74%, and 53%, respectively. The recov-
ery of DCOIT was very low (5%), so the results for this
compound are probably characterized by a high level of
uncertainty. The limit of detection and limit of quantifi-
cation for all isothiazolinones were 1 ppm and 5 ppm,
respectively.

Labels

The EU Ecolabel allows for combined isothiazolinone
concentrations of up to 500 ppm in indoor paints, with
a maximum MI concentration of 200 ppm, a maxi-
mum BIT concentration of 500 ppm, a maximum OIT
concentration of 500 ppm, and a maximum MCI/MI
concentration of 15ppm (17). The Nordic Swan label
limits the combined concentrations of isothiazolinones to
500 ppm, with a maximum MI concentration of 100 ppm
and a maximum MCI/MI concentration of 15 ppm (18).
Der Blaue Engel limits the concentration of MCI/MI to
15 ppm, the concentration of BIT to 200 ppm, and the
concentration of MI/BIT (1:1) to 200 ppm (19). Products
labelled with Svalan are recommended by the Swedish
Asthma and Allergy Association. The products must be
‘free from allergens, perfumes and irritants in amounts
so that no reported medical cases are known’, except for
paints, for which only respiratory problems are consid-
ered. For paints, the criteria come into force 2 weeks after
application (20).

Statistics

The data were processed with spss™ (SPSS™ Statistics,
Chicago, IL, USA; IBM PASW Statistics) for Windows™,
edition 22.0, and R statistical software (www.r-project
.org), version 3.2.0. The Mann—Whitney U-test was
applied for (i) analysis of differences between the MI,
MCI and BIT concentrations found in the previously
tested paints (12) and the newly found MI, MCI and BIT
concentrations, (ii) analysis of differences in the MI, MCI,
BIT, OIT and DCOIT concentrations between paints with
environmental labels and paints with no environmen-
tal labelling, and (iii) analysis of differences in the MI,
MCI, BIT, OIT and DCOIT concentrations between wet
room paints and white wall paints. The distribution of
the measured values for MI and BIT were graphically
represented by a strip chart with an overlay box plot.
The Kruskal-Wallis H-test for global heterogeneity was
applied for analysis of differences in MI, MCI, BIT, OIT and
DCOIT concentrations across countries. The threshold
for statistical significance was predefined as a p-value of
<0.05.
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Results

Sixty paints were analysed for their contents of five isothi-
azolinones. MI was identifiedin 91.7% (n = 55) of the pur-
chased paints, with concentrations ranging from 1.1 to
142.7 ppm. MCI was identified in 20.0% (n=12) of the
paints, with concentrations ranging from 0.5 to 3.5 ppm.
BIT was identified in 88.3% (n=53) of the paints, with
concentrations ranging from 0.4 to 331.0 ppm. OIT was
identified in 26.7% (n=16) of the paints, with concen-
trations ranging from 0.03 to 16.01 ppm. DCOIT was
identified in 50.0% (n=30) of the paints, with concen-
trations ranging from 0.01 to 156.2 ppm. The concomi-
tant presence of MI, MCI and BIT is shown in Fig. 1b.
Table S1 shows a detailed description of the 60 paints with
regard to product names, analysis results, environmen-
tal labelling, and safety data sheet information. As in the
previous study, samples were taken from a thin layer of
surface liquid when obviously present (seven paints). The
concentration of MI in this surface layer was up to two
times higher than the concentration in the paint itself
after mixing.

The distribution of MI concentrations is shown in
Fig. 2a. No statistically significant heterogeneity between
countries was observed for MI or MCI. However, BIT
(shown in Fig. 2b), OIT and DCOIT concentrations all
varied statistically significantly between countries. In
paints containing DCOIT, the concentration was found
to be up to 5.64 ppm, with a single outlier of 156.2 ppm.
Three paints (two Danish and one German) did not con-
tain detectable amounts of isothiazolinones. Another
German paint that was claimed to be free of preservatives
did, however, contain MI at a concentration of 1.05 ppm.
Nine paints had an MI concentration of <5 ppm, and
seven of these paints contained no detectable MI. MCI
was found in 12 of the purchased paints, of which eight
were purchased in Sweden. None of the paints pur-
chased in France or Germany were found to contain
MCI. The MI concentrations in paints containing MCI
ranged from 2.85 to 96.7 ppm, and were significantly
lower than the MI concentrations in paints without MCI
(Mann—Whitney U-test, p=0.027). The results suggest a
higher use of MCI/MI in paints purchased in Sweden than
in other countries. The MI concentration was always
higher than the MCI concentration, suggesting that MI
is used together with MCI/MI, which is now banned in
leave-on cosmetics.

Eleven of the purchased paints were wet room paints.
MI and MCI concentrations did not differ statistically
significantly between wall paints and wet room paints,
but BIT, OIT and DCOIT were all found in significantly
higher concentrations in wet room paints. Thirty-one
paints featured an environmental label of interest on

the can (Table 2). MI, MCI and DCOIT concentrations
did not differ statistically significantly between paints
with or without environmental labels. OIT was found in
lower concentrations in paints with environmental labels
(p=0.034), whereas BIT concentrations were higher in
paints with environmental labels (p = 0.048).

The Mann—Whitney U-test did not show any sta-
tistically significant differences in MI, MCI or BIT
concentrations between the paints purchased for the
2014 study as a whole or for any individual country.
The presence of MI, MCI and BIT according to chemical
analysis, information on paint cans and information
in safety data sheets was compared for each substance
and between the present study and the 2014 study.
Agreement between the three sources of information is
shown by the use of area-proportional Euler diagrams
in Fig. 1. The agreement was generally stronger in the
current study (Fig. 1d, f, h) than in the previous study
(Fig. 1c, e, g), in which it was poor. In both studies, the
presence of MCI was reported on cans and in safety data
sheets, including when no MCI was detected by chemical
analysis (Fig. 1e, f).

Discussion

In this multicentre follow-up study, we investigated
the concentrations of MI, MCI, BIT, OIT and DCOIT in
water-based paints purchased in five European countries:
Denmark, France, Germany, Sweden, and the United
Kingdom. The results show continued extensive use of MI
in water-based wall paints. We found MI in 91.7% of the
paints at a maximum concentration of 142.7 ppm, with
no statistical differences between the present data and
the 2015 study, in which 93% of paints contained MI at
concentrations up to 180.9 ppm (12). The use of MI in
paint has, throughout the last decade, been shown to be
a relevant exposure in patients with MI contact allergy,
and it is well recognized that MI may evaporate from
newly painted walls (14, 22-28). Additionally, a large
prospective observational study showed, in 2016, that
approximately 7% of all patients with MI contact allergy
had previously experienced allergic symptoms (dermati-
tis, rhinitis, and/or conjunctivitis) while in newly painted
rooms (13). Currently, it is unknown to what extent
consumers are primarily sensitized because of exposure
to paint preserved with MI; however, a Belgium case
showed that 53 ppm MI in a paint was enough to induce
airborne allergic contact dermatitis in a girl (26). Notably,
32 (53.3%) of the paints analysed contained MI at con-
centrations of > 50 ppm. Although, in recent years, there
has been some focus on reducing the use of MI in paint,
no significant change could be detected in our study.
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Fig. 1. Presence of isothiazolinones (MI, MCI and BIT) in white indoor paints according to chemical analysis, information on paint cans and
safety data sheets. Comparison between the sources of information, and between paints purchased in 2014 and 2016. Area-proportional
Euler diagrams visualize overlaps and discrepancies between sources of information (21). The number of paints (n) in each diagram is given.
Detailed numbers are shown in Tables S1 and S2, and in (10). In the present study, all paints purchased June—July 2016. Shown is any
presence of MI (red), MCI (green) or BIT (blue) in paint according to: chemical analysis (solid lines); information on can (dotted lines); and

information in safety data sheet (dashed lines).

This highlights the need for sufficient legislation
restricting the content of MI, particularly in paints,
as self-regulation has proven unsuccessful.

The concentration of OIT in paint was much lower
than expected. A previous Danish registry-based study
from 2014 showed that OIT was present at relatively high
concentrations in chemical products for occupational
use, including varnishes and paints (3). Observational
studies have additionally shown that OIT contact allergy
is frequently found in painters (29, 30). The recovery
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of OIT in the present study was only 53%, which may
have led to some underestimation of its occurrence in
paints. DCOIT is used in antifouling paints to impede
the growth of barnacles, algae and other marine organ-
isms on the outer layer of hulls of ships (31). However,
DCOIT was found in high concentrations, and rela-
tively frequently, in our analysed paints. This indicates
that DCOIT may be a relevant contact allergen in,
especially, painters with suspected contact allergy to
paints.
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Fig. 2. The distributions of the concentrations of methylisothiazolinone (a) and benzisothiazolinone (b) in water-based paints across five
European countries presented as a boxplot with an overlay strip chart, which represents each measurement as a triangle. The number of
paints from each country is shown below the country name. All paints were purchased in June—July 2016.

Table 2. Frequencies of available safety data sheets (SDSs) for paints at the time of purchase, along with the frequencies of environmental
labelling®and information on the presence of methylisothiazolinone across five European countries

SDS available upon

European country purchase, % (n/total)

Environmental labelling® on
paint can, % (n/total)

Any Ml information

In SDS,
% (n/total)

On paint can,
% (n/total)

Denmark 92.9 (13/14)
France 0 (0/6)
Germany 88.9 (8/9)
Sweden 100 (20/20)
UK 45.5 (5/11)
Total 76.7 (46/60)

51.7 (31/60)

71.4(10/14) 30.8 (4/13) 21.4 (3/14)
33.3(2/6) NA 16.7 (1/6)
77.8(7/9) 25.0 (2/8) 33.3(3/9)

60.0 (12/20) 25.0 (5/20) 10.0 (2/20)

0(0/11) 80.0 (4/5) 54.5 (6/11)

32.6 (15/46) 25.0 (15/60)

4EU Ecolabel, Nordic Swan label, Der Blaue Engel, and Svalan (by the Swedish Asthma and Allergy Association); NA, not available.

All paints were purchased in June—July 2016.

Seven paints were found to have a thin surface layer
of liquid, known as anti-skinning agent, which is added
to the surface to prevent skinning during storage of the
paint. The same types of isothiazolinones were found in
the surface layer as in the paint itself, but in generally
higher concentrations. MI concentrations in the surface
layer were up to twice as high as in the paint after mixing,
in accordance with the previous study on analysed paints
(12). Consumers and painters using such paints may be
exposed to particularly high concentrations of MI while
mixing the paints.

Labelling of paints that contain MI, regardless of
concentration, is essential to avoid flare-up episodes in
already sensitized individuals. There was a remarkable
improvement concerning information on cans and in
safety data sheets between 2014 and 2016. The explana-
tion must be the entry into force by June 2015 of the CLP
requirement to give information according to EUH208
(e.g. ‘Contains methylisothiazolinone. May produce an
allergic reaction’) for concentrations down to one-tenth
of the concentration limit. However, our data showed
that only 38.3% (n = 23) of paints were either labelled as
containing MI on the paint can, or had information on
MI given in the safety data sheet. It is, however, unlikely

that the average consumer examines safety data sheets.
Hence, if information is provided only in safety data
sheets, secondary and tertiary prevention is not fully
addressed. Hitherto, MI has needed to be labelled accord-
ing to the self-classification rules. Often, self-classification
has considerably less protective classification limits than
harmonized classification does, although the same cri-
teria and guidelines should be applied. Notwithstanding
several years of delay, the RAC concluded in its opinion
that MI should be classified as ‘Skin Sens 1A, H317,
with a specific concentration limit of 0.0015% (15). This
recommendation still awaits final decision, however. We
suggest, for health protection, that industry should apply
this classification now, before it is required to do so by law.

In conclusion, the proposed classification of MI as
a skin sensitizer with a specific concentration limit of
15 ppm is, without doubt, an important step forwards.
However, the continued extensive use of MI warrants
restrictions on the use of MI in paint, owing to the risk
of contact allergy, both airborne and by direct con-
tact. It is of special concern that the paints carrying an
environmental label do not provide any extra safety. Both
the current study and the previous one (12) have shown
that paints without MI, MCI or BIT do exist, and thus
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that it is possible to preserve paint without the use of

isothiazolinones.

Supporting Information

Additional Supporting Information may be found in the

online version of this article:

Table S1. Detailed description of all 60 purchased paints

ISOTHIAZOLINONES IN EUROPEAN PAINTS e THOMSEN ET AL.

isothiazolinones, labelling on the presence of isothiazoli-

none in the paint, and environmental labelling. All paints
purchased June—July 2016.

Table S2. Any presence of MI, MCI or BIT in white indoor

paints in five EU countries in 2014 and 2016, according

to chemical analysis with HPLC, information on cans, and
information in safety data sheets®. All paints purchased

regarding product name, product type, concentrations of

References

1

o

w

u

N

o]

Nel

10

European Chemicals Agency (ECHA).
Guidance on the Application of the CLP
Criteria Version 5.0, July 2017. Available
at: https://echa.europa.eu/documents/
10162/23036412/clp_en.pdf/58b5dc6d-
ac2a-4910-9702-e9e1f5051cc5 (last
accessed 01 October 2017).

European Chemicals Agency (ECHA). C&L
inventory. Available at: https://echa
.europa.eu/information-on-chemicals/cl-
inventory-database (last accessed 01
October 2017).

Friis U F, Menné T, Flyvholm M A et al.
Isothiazolinones in commercial products
at Danish workplaces. Contact Dermatitis
2014:71: 65-74.

Bruze M, Uter W, Gongalo M et al.
Incompetence and failure to regulate
methylisothiazolinone. Contact Dermatitis
2015:72:353-354.

Garcia-Hidalgo E, Sottas V, von Goetz N

et al. Occurrence and concentrations of
isothiazolinones in detergents and
cosmetics in Switzerland. Contact
Dermatitis 2017: 76: 96-106.

Fischer R, Hurni H. On
benzisothiazolinones: a series with a range
of bacteriostatic and fungistatic activity.
Arzneimittelforschung 1964: 14:
1301-1306.

de Groot A, Herxheimer A. Isothiazolinone
preservative cause of a continuing
epidemic of cosmetic dermatitis. Lancet
1989:1:314-316.

Gongalo M, Goossens A. While Rome
burns: the epidemic of contact allergy to
methylisothiazolinone. Contact Dermatitis
2013:68:257-258.

Uter W, Geier ], Bauer A, Schnuch A. Risk
factors associated with
methylisothiazolinone contact
sensitization. Contact Dermatitis 2013: 69:
231-238.

Aerts O, Baeck M, Constandt L et al. The
dramatic increase in the rate of
methylisothiazolinone contact allergy in

11

12

13

14

15

16

17

Belgium: a multicentre study. Contact
Dermatitis 2014: 71: 41-48.

Lundov M D, Opstrup M S, Johansen J D.
Methylisothiazolinone contact allergy — a
growing epidemic. Contact Dermatitis
2013:69:271-275.

Schwensen J F, Lundov M D, Bossi R et al.
Methylisothiazolinone and
benzisothiazolinone are widely used in
paint: a multicentre study of paints from
five European countries. Contact Dermatitis
2015:72:127-138.

Schwensen J F, Uter W, Bruze M et al. The
epidemic of methylisothiazolinone: a
European prospective study. Contact
Dermatitis 2017:76:272-279.

Lundov M D, Kolarik B, Bossi R et al.
Emission of isothiazolinones from
water-based paints. Environ Sci Technol
2014:48:6989-6994.

European Chemicals Agency (ECHA).
Committee for risk assessment, RAC.
Opinion, proposing harmonised
classification and labelling at EU level of
2-methylisothiazol-3(2H)-one (ISO),
Adopted 10 March 2016. Available at:
https://echa.europa.eu/documents/
10162/b32e77aa-b720-4f66-ad16-
a413dadf1631 (last accessed 6 June
2017).

European Chemicals Agency (ECHA).
Guidance on labelling and packaging in
accordance with regulation (EC) No.
1272/2008, Reference ECHA-16-G-05-EN
2016 April, 2017. Available at: https://
echa.europa.eu/documents/10162/
23036412/clp_labelling_en.pdf/
89628d94-573a-4024-86¢c-
0b4052a74d65 (last accessed 6 June
2017).

The European Commission. Commission
decision of 28 May 2014 establishing the
ecological criteria for the award of the EU
Ecolabel for indoor and outdoor paints and
varnishes (notified under document
C(2014) 3429) (2014/312/EU). Off ] Eur
Union 2014: L164: 45-73. Available at:

© 2017 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
Contact Dermatitis

June—July 2016.

18

19

20

21

22

23

24

25

26

http://eur-lex.europa.eu/legal-content/
EN/TXT/HTML/?uri=CELEX:
32014D0312&from=EN (last accessed 1
October 2017).

Nordic Ecolabelling. Nordic Ecolabelling of
Indoor paints and varnishes. Version 3.3,
5 November 2015-31 December 2019.
15 March 2015. Available at:
http://wwwecolabeldk/-/criteriadoc/2445
(last accessed 1 October 2017.

Ral GmbH: Der Blaue Engel. January 2015.
Available at: https://produktinfo.blauer-
engel.de/uploads/raluz_uz/UZ-102-2015
.zip (last accessed 1 October 2017).

Astma och Allergi Férbundet: Svalan.
Available at: http://
astmaoallergiforbundet.se/wp-content/
uploads/2016/10/Kriterier-M--larf--rg
.pdf (last accessed 1 October 2017).
Micallef L, Rodgers P. eulerAPE: Drawing
Area-Proportional 3-Venn Diagrams Using
Ellipses. PLos One 2014:9:e101717.
Kaae J, Menné T, Thyssen ] P. Presumed
primary contact sensitization to
methylisothiazolinone from paint: a
chemical that became airborne. Contact
Dermatitis 2012: 66: 341-342.

Lundov M D, Mosbech H, Thyssen J P et al.
Two cases of airborne allergic contact
dermatitis caused by
methylisothiazolinone in paint. Contact
Dermatitis 2011: 65: 176-179.

Lundov M D, Friis UF, Menné T, Johansen ]
D. Methylisothiazolinone in paint forces a
patient out of her apartment. Contact
Dermatitis 2013: 69: 252-253.

Alwan W, White I R, Banerjee P.
Presumed airborne contact allergy to
methylisothiazolinone causing acute
severe facial dermatitis and respiratory
difficulty. Contact Dermatitis 2014: 70:
320-321.

Aerts O, Cattaert N, Lambert J, Goossens
A. Airborne and systemic dermatitis,
mimicking atopic dermatitis, caused by
methylisothiazolinone in a young child.
Contact Dermatitis 2013: 68: 250-251.


https://echa.europa.eu/documents/10162/23036412/clp_en.pdf/58b5dc6d-ac2a-4910-9702-e9e1f5051cc5
https://echa.europa.eu/documents/10162/23036412/clp_en.pdf/58b5dc6d-ac2a-4910-9702-e9e1f5051cc5
https://echa.europa.eu/documents/10162/23036412/clp_en.pdf/58b5dc6d-ac2a-4910-9702-e9e1f5051cc5
https://echa.europa.eu/information-on-chemicals/cl-inventory-database
https://echa.europa.eu/information-on-chemicals/cl-inventory-database
https://echa.europa.eu/information-on-chemicals/cl-inventory-database
https://echa.europa.eu/documents/10162/b32e77aa-b720-4f66-ad16-a413dadf1631
https://echa.europa.eu/documents/10162/b32e77aa-b720-4f66-ad16-a413dadf1631
https://echa.europa.eu/documents/10162/b32e77aa-b720-4f66-ad16-a413dadf1631
https://echa.europa.eu/documents/10162/23036412/clp_labelling_en.pdf/89628d94-573a-4024-86cc-0b4052a74d65
https://echa.europa.eu/documents/10162/23036412/clp_labelling_en.pdf/89628d94-573a-4024-86cc-0b4052a74d65
https://echa.europa.eu/documents/10162/23036412/clp_labelling_en.pdf/89628d94-573a-4024-86cc-0b4052a74d65
https://echa.europa.eu/documents/10162/23036412/clp_labelling_en.pdf/89628d94-573a-4024-86cc-0b4052a74d65
https://echa.europa.eu/documents/10162/23036412/clp_labelling_en.pdf/89628d94-573a-4024-86cc-0b4052a74d65
http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32014D0312&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32014D0312&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32014D0312&from=EN
https://produktinfo.blauer-engel.de/uploads/raluz_uz/UZ-102-2015.zip
https://produktinfo.blauer-engel.de/uploads/raluz_uz/UZ-102-2015.zip
https://produktinfo.blauer-engel.de/uploads/raluz_uz/UZ-102-2015.zip
http://astmaoallergiforbundet.se/wp-content/uploads/2016/10/Kriterier-M--larf--rg.pdf
http://astmaoallergiforbundet.se/wp-content/uploads/2016/10/Kriterier-M--larf--rg.pdf
http://astmaoallergiforbundet.se/wp-content/uploads/2016/10/Kriterier-M--larf--rg.pdf
http://astmaoallergiforbundet.se/wp-content/uploads/2016/10/Kriterier-M--larf--rg.pdf

ISOTHIAZOLINONES IN EUROPEAN PAINTS e THOMSEN ET AL.

27 Kaur-Knudsen D, Menné T, Christina by isothiazolinones contained in wall paint 30 Mose A P, Frost S, Ohlund U, Andersen K
Carlsen B. Systemic allergic dermatitis products. Allergol Int 2013: 62: 395-397. E. Allergic contact dermatitis from
following airborne exposure to 29 Mose A P, Lundov M D, Zachariae C et al. octylisothiazolinone. Contact Dermatitis
1.2-benzisothiazolin-3 Contact 0 tional contact dermatitis i 2013: 69: 49-52.

,2-benzisothiazolin-3-one. Contac ational conta rmatitis in
¢ ) 'SO © one. Lontac c'cup onateo .C ¢ s 31 GuardiolaF A, Cuesta A, Meseguer J,
Dermatitis 2012: 67: 310—-312. painters: an analysis of patch test data Esteban M A. Risks of using antifouling

28 Tokunaga M, Fujii H, Okada K et al. from the Danish Contact Dermatitis Group. biocides in aquaculture. Int ] Mol Sci 2012:

Occupational airborne contact dermatitis Contact Dermatitis 2012: 67: 293-297. 13:1541-1560.

© 2017 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
8 Contact Dermatitis



Table S2. Any presence of MI, MCl or BIT in white indoor paints in 5 EU countries in 2014 and
2016, accordning to chemical analysis with HPLC, information on cans, and information in

safety data sheets®. All paints purchased June-July 2016.

2014 2016
Region for diagram Number Number
M, MClI, BIT Ml 2 3
(@) 2014:n=71 MClI 0 0
(b) 2016: n =60 BIT 4 2
Ml, MCI 0 1
Ml, BIT 47 40
MClI, BIT 0 0
MI, MCl, BIT 17 11
mi Analysis 25 7
(c) 2014:n =48 Can 0 0
(d) 2016: n =46 SDS 0 0
Analysis, can 8 5
Analysis, SDS 8 6
Can, SDS 0 0
Analysis, can, SDS 5 25
MCI Analysis 4 2
(e) 2014: n =48 Can 1 0
(f) 2016: n=46 SDS 6 2
Analysis, can 2 0
Analysis, SDS 2 1
Can, SDS 2 12
Analysis, can, SDS 2 9
BIT Analysis 24 3
(g) 2014: n =48 Can 0 0
(h) 2016: n =46 SDS 0 0
Analysis, can 8 5
Analysis, SDS 8 4
Can, SDS 0 2
Analysis, can, SDS 5 27

BIT, benzisothiazolinone; MCl, methylchloroisothiazolinone; Ml, methylisothiazolinone; SDS,

safety data sheet

@ SDS were available for 48 of the paints purchased in 2014, and for 46 in 2016.
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