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INTRODUCTION
Epoxy resins are important raw materials with applica-
tions in practically every major industry. They are found
in adhesives and glues, laminates, surface coatings,
paints and inks, product finishes, vinyl gloves, dental
bonding agents, floor coverings and microscopy
immersion oil. They are used primarily as two-compo-
nent adhesive systems comprising an epoxy resin and
a curing agent (also called a hardener or catalyst). Some
epoxy products also contain additives which may be
irritants such as organic solvents, fillers such as fibre-
glass or sand, and pigments. Epoxy resin monomers
polymerise by cross-linking with the curing agents, or
hardeners, to form the final product which is solid. The
hardening agents are usually amines or acid anhy-
drides. These solids have a three-dimensional network.
The most commonly used monomer is made by com-
bining bisphenol A and epichlorohydrin to form digly-
cidyl ethers that vary in chain length. Some epoxies
cure in a few minutes at room temperature. Others
need additional time or heat to harden. 

The cured epoxy resin is non-sensitising. Allergic con-
tact dermatitis (ACD) results from exposure to the
uncured resin or to hardeners. Approximately 90% of
cases result from sensitisation to the epoxy monomer.
The curing agents are responsible for the remainder of
cases.1 Epoxy resins cause more cases of OCD than
any other chemical introduced in recent years.2,3

Therefore skin exposure to these substances in the
workplace should be avoided. Patch testing is used to
determine sensitivity to contact allergens, and specific
tests to diagnose allergy to epoxy resin chemicals are
available at the National Institute of Occupational
Health (NIOH).

CASES REPORTED
Ten workers who presented with possible work-related
skin disease and who had been exposed to epoxy resin
were referred to the NIOH for assessment between
January and August 2005. Eight workers came from
the same company. This company used both quick-set-
ting epoxy and heat-requiring epoxy. These processes
result in epoxy vapours which would be present in the
factory environment. 

Methods
The workers were clinically assessed by means of a
clinical and work history, and skin examination. Patch
testing was performed on all of the workers. The
European standard (ESS) and/or plastic/glue (PG) series
were used for testing. The ESS consists of 25 different
allergens which are the most frequently encountered
causes of allergic contact dermatitis. Among these is
epoxy resin which would pick up sensitisation in work-
ers exposed to the chemical. In the plastics, glues and
epoxy series in use at the time there were 7 other pos-
sible allergens found in epoxy resins; the newer series
available at NIOH now has 9 other allergens. 

Patch testing
Workers were referred for patch testing by occupation-
al health practitioners at the companies where they
work and by dermatologists. Patch tests were not
done on workers with acute widespread dermatitis or
those on oral steroids. The allergens used were
obtained from Chemotechnique Diagnostics (Malmö,
Sweden) and Trolab Hermal (Reinbeck, Germany) and
included the European standard and plastic, glues and
epoxy series of patches as well as substances obtained
from the workers’ respective workplaces. Patch testing
was performed with IQ chambers from Chemo-
technique and left in place for 3 days. They were read
between 15 and 30 minutes after removing the patch-
es. Ideally patches should be left in place for 48 hours,
removed, the results read and the reading repeated
after another 24 or 48 hours. This allows for differentia-
tion between allergic and irritant reactions since an irri-
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ALLERGIES IN THE WORKPLACE

ABSTRACT
Epoxy resins are a well-known cause of occupa-
tional contact dermatitis (OCD). A high index of sus-
picion for allergic or irritant contact dermatitis in
workers dealing with these agents should be main-
tained. The cases presented below highlight some
of the complexities of assessing skin reactions to
epoxy resins.

Contact dermatitis from epoxy resin exposure.



tant reaction fades by 72 hours. For practical reasons
the patches were read only once, after 3 days.

Patients were instructed to remove the patches if they
developed a severe reaction before the second visit
and to note exactly where the patches had been
placed. The reactions are graded as shown in Table I.

Results
Results are shown in Table II.

Clinical presentation 
A careful work history confirmed that all workers were
employed in factories in which epoxy resins were used. 

All the workers complained of itch and/or a burning
sensation of the skin. Eight workers presented with
dermatitis (redness, swelling, blistering, weeping, scal-
ing and thickening of the skin). One worker presented
with swelling and redness of his eyes and lips which
was typical of urticaria. The tenth worker presented
with patchy loss of pigmentation known as leucoder-
ma. The distribution of the rash, namely on the hands,
arms, neck, body and face suggested that the workers
were exposed to dusts and vapours containing the sen-
sitising agents, as well as known direct skin contact.

Patch testing
• Four of the workers had definite reactions (1-2+) to

epoxy resin included in the European standard series.
This confirmed true allergy.

• A further 3 workers had questionable reactions (?) to
the same allergen, indicating possible allergic reac-
tions. Workers were also tested with relevant aller-
gens from the plastic and glues series but these
were negative.

• Four of the workers reacted to epoxy-based sub-
stances from the workplace.

• One of the workers developed mild irritant reactions
to workplace substances.

• Worker No. 7 complained of swelling of the eyes and
lips immediately after entering the workplace area
which is consistent with an acute urticaria.

• Worker No. 9 presented with leucoderma (resem-
bling vitiligo) around the eyes and on the neck.

DISCUSSION
From the results it can be seen that exposure to epoxy
in these workers caused occupational contact irritant
and allergic dermatitis, urticaria and leucoderma.
Symptomatic workers who are exposed to epoxy
resins should be assessed by means of a detailed medi-
cal work and exposure history, a medical examination
and comprehensive allergy testing. The most common

skin reaction in these workers was contact dermatitis
which is known to be the most common form of occu-
pational skin disease (OSD).4,5 In the cases considered
in this study half of those tested had definite reactions
to epoxy resins while three others had equivocal reac-
tions. This corresponds with other studies that indicate
that epoxy resin is a common cause of ACD.6-8

The questionable reactions indicated possible sensiti-
sation and these workers should be monitored and
retested if indicated.

In addition to the ESS the appropriate allergens from
the plastic, glues and epoxy series were applied but
these were negative. In the newer epoxy series
(Chemotechnique) additional allergens have recently
become available. These are important as it has been
shown that polyamine hardeners such as diethylenetri-
amine, triethylenetetramine and dimethyloamino
propylamine, as well as reactive diluents can also
cause allergic reactions.7-9

Therefore potential reactions in patients who may have
been allergic to these epoxy chemicals were not
detected. It is hoped that the NIOH will shortly acquire
these allergens. In addition positive reactions may have
been missed since reactions occasionally occur up to 6
to 7 days after application of the patch test.10

This case study highlights the importance of testing
with workplace agents and confirms the findings of
other studies.11 In one case the worker tested negative
to the epoxy allergens in the commercial series but
positive to the workplace substance. In another case
epoxy resin allergy was confirmed by a positive reac-
tion to the allergen supplied by the workplace. 

The composition of workplace agents may not be iden-
tical to the commercially available allergens because of
manufacturing variations and different formulations.
Tests with workplace substances, however, are prob-
lematic as false-negative and false-positive reactions
may occur. The substance may be inappropriately dilut-
ed or may contain other irritating constituents. 

Epoxy resins and many other chemicals used in the
workplace (e.g. thinners, mica, and solvents) may
cause irritant reactions in workers. Since patch tests
identify allergic reactions and are not useful in the
detection of irritant reactions the possibility of irritant
reactions should be considered in all cases. In the
cases described above many workers used thinners to
remove cured epoxy from their hands. In an attempt to
remove cured epoxy one worker resorted to using
sandpaper. 

Worker No. 7 complained of an almost immediate
swelling of the eyes and lips when entering the work
area. This is typical of an urticarial type of response
(probably IgE-mediated hypersensitivity reaction).
Urticarial reactions are rare but do occur in epoxy-resin-
exposed subjects, normally in conjunction with ACD.8

This IgE type of reaction is important since it can lead
to other occupational disorders such as rhinitis, con-
junctivitis and asthma.12

An unexpected finding was a case of leucoderma
(resembling vitiligo) around the eyes and on the neck of
worker No. 9. Several such cases following allergic
contact dermatitis to epoxy resin have been docu-
mented.3,8 Occupational health workers in companies
where epoxy resins are used should be aware of this
condition.

Since epoxy resin exposure is a common cause of
OCD, it is important that the work environment is well
controlled and the workers properly protected. The
reactions on the face and neck seen in some of the
workers demonstrate the importance of vapours and
possibly dusts in causing OCD.
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Table I. Interpretation of patch test reactions

Grade Reaction Appearance

– Negative Normal

? Questionable Erythema

1+ Weak Non vesicular with 

erythema and papules

2+ Strong Vesicular or oedematous

3+ Extreme Spreading, bullous or 

ulcerative

IR Irritant Glazed, ‘burned appear-

ance’, pustular, edge effect



Airborne contamination must be controlled through the
introduction of adequate ventilation such as local
exhaust ventilation.13 In addition personal protective
equipment should include safety glasses, face shield,
and full face respirators depending on the extent of
exposure.

Appropriate hand and body protection is required. The
glove material should be appropriate for the type of
chemical exposure. Latex gloves give good protection
against epoxy resins but only fair protection against the
hardeners and solvents encountered. Ethyl vinyl alco-
hol laminate gloves on the other hand provide excellent
protection if used within the limits of the breakthrough
time. They should be replaced if damaged.14 Chemical-
resistant clothing, including disposable aprons, cover-
alls, lab coats and sleeves, should also be used.13

SUMMARY
Epoxy resins cause dermatitis, both true allergic and
irritant, leucoderma and urticaria. Health care workers
should be alert to the problems caused by these chemi-

cals and should ensure that all possible cases are fully
assessed. It is important that optimum protective
measures should be instituted to protect all workers
from these potentially dangerous substances. 
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Table II. Summary of exposure, clinical findings and patch test reactions for individual cases

Job description Occupational exposure Clinical findings Patch test
Allergen Reaction

1. Encapsulating Epoxy resin, thinners, mica Itchy, vesicular rash Epoxy resin (ESS) ?

on arms, neck & Potassium dichromate (ESS) ?

around eyes Clioquinol (ESS) 2+

Fragrance mix (ESS) ?

Epoxy resin (W) 1+

2. Crane driver Epoxy resin, mica sheets Itchy rash on feet, Epoxy resin (ESS) 2+

upper body & arms, Fragrance mix (ESS) 2+

hyperpigmented areas Epoxy resin (W) 2+

seen

3. Process worker Epoxy resin, thinners, mica Itchy rash on dorsum Cobalt Chloride (ESS) 1–2+

of hands, arms & neck Epoxy resin (ESS) ?

Nickel sulphate (ESS) 1+

4. Process worker Epoxy resin, thinners, Itchy rash on neck, ESS Neg

mica & grease face & forearms, 

swelling of eyes & face

5. Armature winder Epoxy resins, thinners, Itchy, red rash & dry, ESS Neg

varnish, Bostik putty, scaly skin on inner Epoxylite (W) ?IR

thermosetting tape forearm Hot potting resin (Part A) (W) ?IR

6. Encapsulating Epoxy resin, thinners, mica, Itchy rash on dorsum Epoxy resin (ESS) 1+

heavy-duty hand cleaner of hands, forearms, Epoxylite (W) 1+

neck & eyelids, 

swelling of eyes

7. Encapsulating Epoxy resin, thinners, Red, swollen eyes & Epoxy resin (ESS) 1+

mica & grease swollen lips, no visible 

contact dermatitis

8. Core making Epoxy resins; powder coating, Itchy vesicular rash on Epoxy resin (ESS) ?

Heavy-duty hand cleaner palmar & dorsal surface 

of hands, & web spaces

9. Coil taping Epoxy resin, thinners, mica Depigmented areas Epoxy resin (ESS) 2+

around eyes & neck Nickel sulphate (ESS) 2+

(Contact leucoderma)

10. Apprentice Epoxy resin, cold glue, Dry, scaly, cracked skin Wool alcohols (ESS) ?

pattern maker wood, thinners on hands, starts as Paratertiary phenol 

itchy, vesicular rash formaldehyde resin (ESS) ?

Reactions: Neg = negative; ? = questionable; 1+ = weak; 2+ = strong; 3+ = extreme; IR = irritant. 

Allergens: ESS = European Standard Series; W = substances from the workplace.
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