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Patients and Methods
1780 patients (male – 1078, female – 702), aged between
19 and 75 years and suspected of allergic contact derma-
titis, were patch tested between 1989 and 1998 with the
European standard series (Chemotechnique), extended
with cresol, lanolin and gentamycin. Van der Bend
chambers were used. Readings were made at 2 and 3
days, as per ICDRG recommendations, and reactions
>π to fragrance mix and/or balsam of Peru were noted.
10 of the positive patients were further patch tested with
a fragrance series (Chemotechnique).

Results
95 patients (5.3%), 62 male and 33 female, showed posi-
tive reactions, 53 to fragrance mix, 17 to balsam of Peru
and 25 to both. Of the 10 tested with the fragrance
series, 7 were positive to both cinnamic aldehyde and
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cinnamic alcohol, 1 to ylang ylang oil, 1 to eugenol and
1 to both ylang ylang oil and eugenol.

Discussion
Fragrances are among the top 5 most frequent contact
allergens (2), accounting for 4–18% of all cases of al-
lergic contact dermatitis (3). In our study, the frequency
was 5.3%. Cinnamic aldehyde and cinnamic alcohol were
the commonest sensitizers, both being found as fra-
grance and flavourings in colas, vermouths, bitters
chewing gums, mouthwashes, toothpastes and soaps.
Many fragrance allergens are either ingredients of bal-
sam of Peru or closely related to them. In our study, 42
patients reacted to balsam of Peru. Thus, it remains a
useful marker of fragrance sensitivity.

Our findings underlined the frequency of fragrance al-
lergy in our male patients, the need for a high degree of
suspicion of fragrance sensitivity in chronic dermatitis,
and the importance of advising patients to avoid
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flavourings as well as fragrances, especially those allergic
to cinnamic aldehyde.
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Case Report
A 49-year-old chemist, with a long history of atopic der-
matitis, had worked for 15 years on the development of
solder-resistant inks for circuit boards. These inks were
cured by both heat and UV radiation. He had been in
his job for 5 years before developing dermatitis of the
hands and forearms. Patch testing at that time revealed
allergic reactions to methylene bisacrylamide and
ethylhexyl acrylate. He continued to work in the same
environment, successfully limiting exposure to these
sensitizers and with resolution of his symptoms. How-
ever, 10 years later, he was re-referred to the contact der-
matitis investigation unit with an exacerbation of his ec-
zema, which was now also affecting his face.

Table 1. Positive patch test results

D2 D4

Standard series
epoxy resin 1% pet. ππ π

Epoxy series
cycloaliphatic epoxy resin 0.5% pet. ππ ππ

Acrylate/print series
2-hydroxyethyl acrylate (0.1% pet.) ππ ππ
ethyleneglycol dimethacrylate (2% pet.) π π
triethyleneglycol dimethacrylate (2% pet.) ππ ππ
diethyleneglycol diacrylate (0.1% pet.) ππ ππ
epoxy acrylate (0.5% pet.) π ππ
triethyleneglycol diacrylate (0.1% pet.) ππ ππ
N,N-methylenebisacrylamide (1% pet.) ππ ππ

Materials handled by patient
carboxylated epoxy acrylate in π π

methoxypropylacetate (0.1% pet.)
epoxy novolac acrylate with trimethilylol π π

propane triacrylate (0.1% pet.)
TGIC with epoxy acrylates (0.1% pet.) ππ ππ
TGIC 0.1% pet. (±99% pure) ππ ππ

25 control subjects showed no positive reactions.
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Patch testing to a standard series, epoxy resin series,
phenol-formaldehyde series, selected acrylic monomers
from a printing series (Chemotechnique) and materials
handled at work by the patient was performed. Positive
reactions are recorded in Table 1.

Discussion
Triglcidyl isocyanurate (TGIC), CAS 2451–62–9, is a
triazine epoxy compound derived from epichlorhydrin
and isocyanuric acid. It is used as a hardener in thermo-
setting 1-component polyester powder paints. It is also
used in electrical insulation materials, resin moulding
systems, laminated sheetings and inks. Cases of allergic
contact dermatitis have previously been reported during
the manufacture and handling of the compound (1–3).
TGIC has also been associated with the development of
occupational asthma (4).

The application of a solder-resistant coating is an im-
portant stage in the manufacture of circuit boards. This
involves the application of epoxy resin or acrylate inks
to the boards, which are then cured by heat or UV light.
Photosensitive inks are increasingly being used in indus-
try. Their main advantage is increased speed of drying,
which in turn allows ease of handling and storage. How-
ever, they contain numerous potential sensitizers, includ-
ing acylic monomers (both polyfunctional and mono-
functional), epoxyacrylates and photoinitiators. 1 pre-
vious case of contact allergy to TGIC in UV-curable
printing inks in the manufacture of circuit boards has
been described (5). Our patient came into contact with
epoxy resins, acrylates and TGIC, both in the develop-
ment of the inks from raw materials and in the appli-
cation of these inks to the circuit boards, and thus some
of his positive results imply concomitant sensitization
rather than cross-reactivity. He has remained with the
same company, with less active involvement in the devel-
opment side, and still suffers flares of his dermatitis if




