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Contact allergy to components of
epoxy resin systems is an ongoing
problem in the construction industry.
Cases of airborne allergic contact
dermatitis due to epoxy resins have
been reported. Mostly, these patients
are not only sensitized to the resin but
also to hardeners and/or reactive
diluents. Few potentially allergenic
components of epoxy resin systems
are commercially available as a patch
test substance. Hence, by patch testing
with the available epoxy resin series
only, allergens responsible in the indi-
vidual case might be missed (1, 2).

Case Report

A 31-year-old bricklayer had been
working in his job for 13 years with-
out any skin problems. In April 2006,
he started working in a company spe-
cialized in concrete repair of bridges
where he was exposed to epoxy resin
systems every day. He worked almost
exclusively with three special prod-
ucts. In spite of adequate and alle-
gedly sufficient personal protection
equipment (protective suit, goggles,
facemask,andnitrilegloves), aderma-
titis of the forearms, in the region
proximal to the gloves’ edges, devel-
oped after 3 months. During the next
3 months, face eczema developed,

which was diagnosed as a work-
related airborne dermatitis. In Octo-
ber 2006, he presented with an acute
dermatitis with erythema, infiltration,
and vesicles of the forearms and the
face, marked over the periorbital
region. Patch testing was performed
according to International Contact
Dermatitis ResearchGroup guidelines
with the baseline series, epoxy resin
series, methacrylate series, and benzyl
alcohol (all allergens from Hermal,
Reinbek, Germany and applied on
the back for 2 D using Finn Cham-
bers� on Scanpor). The patient
reacted to epoxy resin based on digly-
cidyl ether of bisphenol A (DGEBA
resin), phenylglycidyl ether (PGE),
1,6-hexanediol diglycidyl ether (1,6-
HDDGE), 1,4-butanediol diglycidyl
ether (1,4-BDDGE), and bisphenol
A diglycidyl methacrylate (BIS-
GMA). Patch tests with isophorone
diamine (IPDA) and benzyl alcohol
remained negative (Table 1).

The patient returned to his job but
stopped working with epoxy resins.
However, airborne exposure was un-
avoidable because his colleagues at
the construction sites continued work-
ing with epoxy resin products. Hence,
his airborne dermatitis relapsed, and in
the course of the followingmonths, the
episodes of dermatitis increased in fre-
quency and intensity. Eventually, in
November 2007, he stopped working
in the construction industry, and the
dermatitis resolvedwithin a fewweeks.
In April 2008, we performed an addi-
tional patch test including three
substances kindly supplied by the pro-
ducer of the epoxy resin systems with
which the patient had worked. Occlu-
sion time was 1 D because of patch
testing with non-standardized allergen
preparations. He reacted to m-xylene
diamine (MXDA), 2,4,6-tris(dimethyl
aminomethyl)phenol (tris-DMP), and
(Z)-N-9-octadecenylpropane-1,3-
diamine (Table 1). Unfortunately, no
control patch tests could be performed.

Discussion

This case demonstrates some im-
portant features of contact allergy to

components of epoxy resin systems.
Firstly, some individuals, probably
with a special susceptibility, become
sensitized very quickly, in this case
after 3 months of exposure only, in
spite of appropriate personal protec-
tion. Secondly, airborne dermatitis
due to epoxy resins may not only
develop in industrial settings with
assumed high indoor airborne con-
centrations but also in open air expo-
sure at construction sites. Thirdly,
although sensitizations to the resins,
which are the most important aller-
gens, and several allergenic hardeners
and reactive diluents can be detected
by patch testing with the recently
improved commercially available
epoxy resin series, thismay not always
be sufficient.

Our patient was allergic to several
components of the epoxy resin sys-
tems to which he was occupationally
exposed, i.e. DGEBA resin, 1,6-
HDDGE,MXDA, tris-DMP, and (Z)-
N-9-octadecenylpropane-1,3-diamine.
In the study, ‘EPOX 2002’, 1,6-
HDDGE, and MXDA were the most
frequent allergens among the reactive
diluents and hardeners, respectively
(2). Reactions to tris-DMP were not
observed in ‘EPOX 2002’ when tested
at 0.25% pet. In the present case, we
tested tris-DMP at 1% pet. because
reports in the literature suggested that
higher test concentrations were ade-
quate, and cases of contact allergy to
tris-DMPwere detected by patch test-
ing this hardener at 0.5 or 1% pet. (3,
4). We could not find any reports of
contact allergy to (Z)-N-9-octa-
decenylpropane-1,3-diamine (Fig. 1)
in the literature. Analogously to other
amine hardeners, we chose a test
concentration of 0.5% pet., which
elicited a strong vesicular patch test
reaction. Although we could not per-
form any patch tests in controls, we
regard this reaction allergic, and not
irritant, due to the relatively low test
concentration.

In addition to the substances men-
tioned, our patient also reacted to other
chemical compounds that were part of
the series tested in 2006. These were
PGE, BIS-GMA, and 1,4-BDDGE.



We have demonstrated immunological
cross reactivity between DGEBA resin
and PGE by elicitation of an allergic
reaction to PGE in animals experimen-
tally sensitized toDGEBA resin (5). As
recently described, we feel that con-
comitant reactions to DGEBA resin
and BIS-GMA are also caused by
immunological cross reactivity (6). This
case supports our view, as the patient
had no known contact to BIS-GMA.
1,4-BDDGE and 1,6-HDDGE are
structurally very similar, and in ‘EPOX
2002’, concordance of allergic reactions
to both these reactive diluents was very
high (2). Hence, with these substances,
immunological cross reactivity seems
to be the most probable explanation,
although this mechanism is not proven
in animal experiments.

Regarding the spectrum of sensiti-
zation, this case underlines the neces-
sity of patch testing with components

of a patient’s own products, although
the diagnosis seemed to be clear by
testing with commercially available
patch test series. Sensitization to tris-
DMP would have been overlooked
without extensive additional diagnos-
tics. The same applies to the probable
sensitization to (Z)-N-9-octadecenyl-
propane-1,3-diamine, which, to our
knowledge, is described here for the
first time.
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Table 1. Patch test results (reactions at D3; scoring according to International Contact Dermatitis Research Group guidelines)

Compound/patch test substance
(abbreviation; synonyms) CAS no.

Test
concentration*
(%) Producer

Patch test,
October 2006

Patch test,
April 2008

Components of the occupationally used epoxy resins products
Epoxy resin based on diglycidyl ether
of bisphenol A (DGEBA resin)

25068-38-6 1 H þþ NT

1,6-hexanediol diglycidyl ether [1,6-HDDGE;
1,6-bis(2,3-epoxypropoxy)hexan]

16096-31-4 0.25 H þþ NT

Isophorone diamine (IPDA; 3-aminomethyl-
3,5,5-trimethylcyclohexylamine)

2855-13-2 0.5 H Negative NT

(Z)-N-9-octadecenylpropane-1,3-diamine
(N-oleyl-1,3-propylene diamine)

7173-62-8 0.5 I NT þþþ

2,4,6-tris(dimethyl aminomethyl)phenol
(tris-DMP)

90-72-2 1.0 I NT þþ

m-xylene diamine [MXDA; m-xylylene diamine;
m-phenylenebis(methylamine)]

1477-55-0 0.1 C NT þþ

Tetraethylene pentamine
(TEPA; 3,6,9-triazaundecan-1,11-diamine)

112-57-2 0.5 I NT Negative

Trimethylhexane-1,6-diamine
(mixture of isomers)

25620-58-0 0.5 H NT Negative

Benzyl alcohol 100-51-6 1.0 H Negative NT
Substances tested positive as part of commercially available test series
1,4-butanediol diglycidyl ether (1,4-BDDGE) 2425-79-8 0.25 H þþ NT
Phenylglycidyl ether (PGE) 122-60-1 0.25 H þþ NT
Bisphenol A diglycidyl methacrylate
(BIS-GMA)

1565-94-2 2.0 H þþ NT

þþ, erythema, infiltration vesicles; þþþ, erythema, infiltration, coalescent vesicles; C, Chemotechnique, Vellinge, Sweden; H, Hermal,
Reinbek, Germany; I, in house preparation; NT, not tested.
*All preparations in pet.
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Fig. 1. Chemical structure of (Z)-N-9-octadecenylpropane-1,3-diamine.
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