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1,2-Benzisothiazolin-3-one (BIT) (CAS no. 2634-33-5) is
a biocide and fungicide that is widely used in paint and
varnishes, but also in household cleaning products such
as laundry detergents, and in agriculture pesticide formu-
lations. BIT is the most frequently used isothiazolinone
on the Danish market, followed by methylisothiazolinone
(MI) and methylchloroisothiazolinone (MCI)/MI (1).
A Danish study found 985 registered products on the
Danish market containing BIT (1). BIT is a well-known
contact allergen, and can also cause airborne and sys-
temic contact dermatitis (2). BIT was found to be not
safe for use in cosmetic products in 2012 (3), and most
published cases are therefore occupational (4–11).

The Allergen Bank is a service established in 1992
for dermatologists in practice in Denmark, where, on a
subscription basis, they can gain access to extra contact
allergens, for example BIT, as supplements to the baseline
series for case-by-case testing of individual patients (12).
BIT (0.05% and 0.1% pet.) has been available from the
Allergen Bank since 2001, and is found in the shoe series
and a cooling lubricant series, but can also be ordered as
an individual allergen.

Methods and Results

Patch test results from eczema patients from 2002 to
2015 tested with BIT (0.1% and 0.05% pet.) at the
department of dermatology and in the dermatology
offices were reviewed. At the department of dermatology,
Odense University Hospital, benzisothiazolinone (0.1%
and 0.05% pet.; Trolab®, SmartPractice, Phoenix, AZ,
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USA) was tested in Finn Chambers® on Scanpor® tape
(SmartPractice), applying 20 mg. For dermatologists
subscribing to the service, 30 mg of benzisothiazolinone
in pet. (0.1% and/or 0.05%) was sent to the office in IQ
Ultra Chambers® (Chemotechnique Diagnostics, Vellinge,
Sweden). Patch tests were read on day (D)3/D4 and D7
at the department according to ESCD recommendations
(13). In the dermatology offices tests were performed
according to their clinical routines. The Allergen Bank
had 55 subscribers in 2015. It was up to the individual
clinician to decide which concentration of BIT to use for
testing, or whether to use both concentrations.

Three hundred and ninety-two patients were tested
with 0.05% BIT and 183 with 0.1% BIT; 27 patients had
positive patch test reactions to BIT (0.05% and/or 0.1%).
Nearly 2.5 times more patients were tested in private prac-
tice than in the dermatology department, so more posi-
tive reactions to BIT were diagnosed in private practice
(Table 1). Most patch test reactions were weak or mod-
erate (+ or ++) on D3/D4, and only one negative patch
test reaction turned positive on D5/D7. No doubtful or
irritant reactions were found. Eight patients were patch
tested simultaneously with both 0.05% and 0.1% BIT; 4
had positive reactions to both, and 4 had negative reac-
tions to 0.05% BIT and + reactions to 0.1% BIT (Table 2).
Of the patients with positive patch test reactions to BIT,
85% were men, and 67% had hand eczema; 63% of cases
were occupationally related. However, we have no detailed
information about occupations. Current relevance was
reported for 4 cases from the dermatology department
and for less than half of the patients tested in private prac-
tice (Table 1). Two of 4 of the patients from the department
had concomitant reactions to MCI/MI (data not shown).
However, data on concomitant reactions between isothia-
zolinones for patients tested in private practice were not
available.
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Table 1. Patch test reactions to 1,2-benzisothiazolin-3-one in private practice and at the department of dermatology from 2001 to 2015

Dermatology offices Department of dermatology

D3/D4 D3/D4
0.05 pet. 0.1 pet. 0.05 pet. 0.1 pet.

?+ 0 0 0 0
+ 8 3 0 1
++ 8 3 2 2
+++ 3 1 0 0
No. of additional positive reactions only on D5/D7 1 – – –
No. of tested patients 283 124 109 59
No. of positive reactions (%) 20 (7) 7 (6) 2 (2) 3 (5)
Clinical relevance, no. (%) 10 (50) 2 (29) 2 (100) 3 (100)

Table 2. Patch test results on D3/D4 of patients tested simultane-
ously with 1,2-benzisothiazolin-3-one 0.1% and 0.05%

Patient no 0.05 pet. 0.1 pet.

1 Negative ++
2 Negative +
3 Negative +
4 Negative +
5 ++ ++
6 ++ ++
7 ++ ++
8 +++ +++

Discussion

Almost all publications on contact allergy to BIT are case
reports. BIT is considered to be a weak to moderate con-
tact allergen and less sensitizing than MI (3, 14, 15). In
this study of aimed testing, 5.5% of 183 patients tested
with BIT 0.1% pet. had positive reactions, and 5.6% of
392 tested with BIT 0.05% pet. had positive reactions.
In a large central European study, 8728 patients were
tested (aimed testing) and 141 (1.6%) had positive patch
test reactions to BIT 0.1% pet. (16). Lundov et al. found
a prevalence of 0.2% positive patch test reactions among
2411 patients tested consecutively with 0.1% BIT aq., and
BIT is therefore considered to be a rare allergen, despite its
frequent use in water-based paints (17, 18).

BIT has been used for patch testing in a variety of con-
centrations and vehicles (eth., aq., and pet.), and Chew
and Maibach concluded in 1997 that BIT 0.1% pet. was
irritant, in contrast to Andersen and Rycroft, who sug-
gested patch testing with BIT 0.1% pet., and commented
that BIT 0.1% aq. was not irritant and that aq. could be
used as test vehicle as well (19, 20). There are no solid
data showing the optimal test concentration and vehicle
for BIT. No irritant reactions were recorded for either con-
centration. As BIT is a widely used preservative, the occur-
rence of allergic contact dermatitis caused by BIT may be
underestimated, and dermatologists should increase their
awareness of this allergen. The data in this study were col-
lected retrospectively, and this is an important limitation,
as information about occupation and specific products is
unavailable. However, BIT was used for aimed testing, and
was most often ordered as a single allergen after exposure
analysis. Perhaps the clinical relevance is underreported
from private practice, but we do not know whether this
is the case. Cross-reactivity between different isothiazoli-
nones has been discussed previously, as have concomitant
sensitizations, and this may explain some of the missing
relevance in certain patients, but this was not specifically
investigated in this study (16). A study is needed to estab-
lish the optimal patch test concentration of BIT.

References
1 Friis U F, Menné T, Flyvholm M A et al.

Isothiazolinones in commercial products
at Danish workplaces. Contact Dermatitis
2014: 71: 65–74.

2 Kaur-Knudsen D, Menné T, Carlsen BC.
Systemic allergic dermatitis following
airborne exposure to

1,2-benzisothiazolin-3-one. Contact
Dermatitis 2012: 67: 310–312.

3 European Commission, Scientific
Committee on Consumer Products.
Opinion on Benzisothiazolinone, 2012.
Available at: http://ec.europa.eu/health/
scientific_committees/consumer_safety/

docs/sccs_o_099.pdf (last accessed 02
November 2015).

4 Hardcastle N J, Gawkrodger D J.
Occupational contact dermatitis to
1,2-benzisothiazolin-3-one and
5-chloro-2-methylisothiazolin-3-one/
2-methylisothiazolin-3-one in paint

© 2016 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
Contact Dermatitis, 75, 308–332 325



Contact Dermatitis • Contact Points

DCOIT IN BLACK TROUSERS • UMEKOJI ET AL.

manufacturers. Contact Dermatitis 2005:
53: 115–116.

5 Muhn C, Sasseville D. Occupational
allergic contact dermatitis from
1,2-benzisothiazolin-3-one without
cross-sensitization to other
isothiazolinones. Contact Dermatitis 2003:
48: 230–231.

6 Nielsen H. Occupational exposure to
isothiazolinones. A study based on a
product register. Contact Dermatitis 1994:
31: 18–21.

7 Pedersen N B. Occupational allergy from
1,2-benzisothiazolin-3-one and other
preservatives in plastic emulsions. Contact
Dermatitis 1976: 2: 340–342.

8 Roberts D L, Messenger A G, Summerly R.
Occupational dermatitis due to
1,2-benzisothiazolin-3-one in the pottery
industry. Contact Dermatitis 1981: 7:
145–147.

9 Taran J M, Delaney T A. Allergic contact
dermatitis to 1,2-benzisothiazolin-3-one
in the carpet industry. Australas J Dermatol
1997: 38: 42–43.

10 Walker S L, Yell J A, Beck M H.
Occupational allergic contact dermatitis
caused by 1,2-benzisothiazolin-3-one in a

varnish maker, followed by sensitization to
benzalkonium chloride in Oilatum Plus
bath additive. Contact Dermatitis 2004:
50: 104–105.

11 Aalto-Korte K, Ackermann L,
Henriks-Eckerman M L et al.
1,2-Benzisothiazolin-3-one in disposable
polyvinyl chloride gloves for medical use.
Contact Dermatitis 2007: 57: 365–370.

12 Andersen K E, Rastogi S C, Carlsen L. The
allergen bank: a source of extra contact
allergens for the dermatologist in practice.
Acta Derm Venereol 1996: 76: 136–140.

13 Johansen J D, Aalto-Korte K, Agner T et al.
European Society of Contact Dermatitis
guideline for diagnostic patch
testing – recommendations on best
practice. Contact Dermatitis 2015: 73:
195–221.

14 Andersen K E, Hamann K. The sensitizing
potential of metalworking fluid biocides
(phenolic and thiazole compounds) in the
guinea-pig maximization test in relation
to patch-test reactivity in eczema patients.
Food Chem Toxicol 1984: 22: 655–660.

15 Basketter D A, Rodford R, Kimber I et al.
Skin sensitization risk assessment: a
comparative evaluation of 3

isothiazolinone biocides. Contact
Dermatitis 1999: 40: 150–154.

16 Geier J, Lessmann H, Schnuch A, Uter W.
Concomitant reactivity to
methylisothiazolinone,
benzisothiazolinone, and
octylisothiazolinone. International
Network of Departments of Dermatology
data, 2009–2013. Contact Dermatitis
2015: 72: 337–339.

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

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

19 Andersen K E, Rycroft R J. Recommended
patch test concentrations for
preservatives, biocides and antimicrobials.
Contact Dermatitis 1991: 25: 1–18.

20 Chew A L, Maibach H I.
1,2-Benzisothiazolin-3-one (Proxel):
irritant or allergen? A clinical study and
literature review. Contact Dermatitis 1997:
36: 131–136.

© 2016 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
326 Contact Dermatitis, 75, 308–332


