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Three cases of eczematous dermatitis of the knees are reported
in three children who had been wearing Sears, Roebuck and Co.
Toughskin® and/or Roughhouser® jeans with knee patches for
several months. All had strong positive patch tests to epoxy resin
(Epon® 825) from the standard screening patch test tray and to
pieces of the knee patches. Although Sears initially denied that
“epoxy resin” was present in the knee patch adhesive, it was later
confirmed that 4,4-isopropylidene diphenyl epichlorohydrin
(Epon® 828) was present. In 2 of the 3 patients patch-tested to
Epon® 828, results were positive, one test at a concentration of
1:20,000. The epoxy resin had been added to the knee patch
adhesive as an adhesion promoter. Sears has now substituted a
nonepoxy adhesive for the knee patch of their jeans.

Index terms: Dermatitis, clothing ® Dermatitis, contact ® Epoxy
resins
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Clothing may produce irritant or allergic reactions that
appear clinically as eczematous, petechial, urticarial, or
pigmented eruptions."? Allergic eczematous contact der-
matitis from fabric is usually due to dyes or synthetic resin
finishes.! To our knowledge, dermatitis has never been
reported from epoxy resin applied by a clothing manufac-
turer. We report three cases of allergic contact dermatitis
from epoxy resin in the knee patch adhesive of certain
types and sizes of boys’ jeans sold by Sears, Roebuck and
Co.

Materials and methods
Standard dermatological history and examination were
123
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performed. Patch testing was conducted accord-
ing to the methods recommended by the Task
Force on Contact Dermatitis of the American
Academy of Dermatology.” The patch test unit
was the A1 test” and the tape used was Scanpore.”
Patch tests were occluded for 48 hours, removed
by the patient, and read at 72 hours using a scale
of 1+ to 3+.

Case reports

Case 1. An 11-year-old boy was referred by his pediatri-
cian to the Cleveland Clinic in March 1981 with a 1%-year
history of persistent dermatitis of the legs, especially prom-
inent on the knees. His face, trunk, and arms were spared.
Therapy with antihistamines and topical corticosteroids con-
trolled the dermatitis only temporarily. He had a long
history of asthma, recurrent otitis media, and sinusitis. For
two years, he had frequently worn Sears Toughskin® and
Roughhouser® jeans of various colors (blue, brown, cran-
berry, and tan). There was no history of allergy to dyes,
rubber, adhesives, or medications. Certain brands of soap
irritated his skin.

On physical examination, there was a dry, patchy, ecze-

matous eruption on the knees and generalized asteatosis of

the legs, both anteriorly and posteriorly (Fig. I).
Initial patch testing was performed with the standard
screening tray of the American Academy of Dermatology.”

Material was taken from the pant legs and knee patches of

four pairs of Sears Toughskin® and Roughhouser® jeans,
clothing finishes, and miscellaneous chemicals. There were
2+ reactions to epoxy resin [1% petrolatum (pet)] (Fig. 2)
and each of the four pieces of knee patch material. There
were 1+ reactions to mercaptobenzothiazole (1% pet), pro-
pylene glycol [10% aqueous (aq)], and 1,3-butanediol (20%
aq). Patch tests were negative to all other substances includ-
ing the pant leg material from the four pairs of jeans and
the clothing finishes.

Further patch testing in July 1981 showed a strong 3+
reaction to the epoxy resin, Epon“828 (0.5% pet), and
negative patch tests to a new knee patch supplied by Sears.
The dermatitis resolved promptly following changing to
jeans without knee patches and application of betametha-
sone valerate ointment 0.1%. There had been no recurrence

Figure 1. Eczematous dermatitis of the knees (patient 1) and

knee patch on the inside of the pant leg.
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Figure 2. Positive patch test 1o epoxy resin (Epon®825) (pa-
tent 1).

of the dermatitis when the patient was seen four months
later.

Case 2. A nine-year-old boy was referred to the Depart-
ment of Dermatology at the Cleveland Clinic from the
Department of Pediatrics for a knee and thigh eruption of
one year’s duration. The dermatitis cleared partially in the
summer, but never entirely in spite of intermittent treat-
ment with topical corticosteroids and oral antihistamines
and antibiotics. The eruption always began on the knees.
There was no history of eczema or atopy; however, his
mother had had asthma and his sister eczema. He was
allergic to penicillin. For more than one year, he had worn
several pairs of Sears Toughskin® jeans. There was no
history of allergy to dyes, rubber, topical medications, or
adhesives.

Physical examination revealed a patchy, eczematous der-
matitis with excoriations on both knees but sparing other
areas.

Patch testing with the standard screening tray of the
American Academy of Dermatology® gave a 2+ reaction to
epoxy resin (1% pet). Simultaneous testing with the mate-
rials from both sides of the knee patch was 2+ positive (Fig.
3). Patch tests were negative to material from the pant legs
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Figure 3. Positive patch tests to both sides of the knee patch
(pad) (patient 2).

of the jeans, mercaptobenzothiazole, and other miscella-
neous chemicals including propylene glycol and 1, 3-
butanediol.

The dermatitis resolved promptly following changing
brands of jeans and application of 1% hydrocortisone cream.
Follow-up inquiry in March 1983 revealed no recurrence of
the dermatitis with avoidance of the Toughskin® jeans.

Case 3. A seven-year-old boy presented to a private
dermatologist (JDG) in Kokomo, Indiana in February 1981
with an eczematous eruption on the knees of one month’s
duration.

There had been no recent purchases of clothing and six
days out of seven he wore one of four pairs of Toughskin®
jeans. These were regularly laundered and excess detergent
was removed because of a chronic problem with dry skin.
Overbathing had been carefully avoided during the winter
months and particularly following the onset of the eruption
for this reason. As a baby, the patient had had numerous
episodes of irritation on the face and around the mouth.
Treatment with 10% Crotamiton cream was not found
beneficial. There was no history of contact dermatitis, al-
lergy to dyes or adhesives, or exposure to unusual adhesive
materials. The patient and maternal grandfather have prom-
inent allergic rhinitis.

Physical examination revealed a patchy, eczematous erup-
tion of the dorsal surface of the knees with sparing of other
areas (Fig. 4).

Patch testing was done with the American Academy of
Dermatology standard screening patch test series® as well as
to material removed from the knee patches of one pair of
Toughskin™ jeans. All tests were negative except for epoxy
resin (1% pet) and the knee patch material, both of which
produced spreading 2+ reactions at 72 hours.

The condition responded promptly following avoidance
of Toughskin® jeans and 24-hour occlusion with betametha-
sone valerate cream 0.1%, twice in a 72-hour period.
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Figure 4. Patchy eczematous dermatitis of the knees (patient 3).

In March 1981, Sears indicated that there was no “epoxy
resin” in Toughskin® jeans. However, on further inquiry
concerning the other two patients, they responded that the
adhesive was not, strictly speaking, an epoxy resin but con-
tained epichlorhydrin, known to be an allergen.

Later patch testing was performed with the adhesive
epoxy resin (Epon®828). A patch test with 0.005%
Epon®828 in white petrolatum was negative at 72 hours.
The next higher concentration, 0.05%, was applied and
produced a 2+ reaction at 72 hours. By that time, the
previous test to the lower concentration (0.005%) was also
positive.

Discussion

To our knowledge, these are the first reported
cases of allergic contact dermatitis from epoxy
resin applied to fabric in its manufacture. Sjor-
berg et al* described contact dermatitis from
clothing contaminated with epoxy resin from
tools used to connect epoxy-containing cables.
Dermatitis developed on the thigh of a worker at
the site of contact with the trouser pocket and
persisted for three months after he stopped work-
ing with epoxy resin.

After we identified the knee patch adhesive as
the probable cause of dermatitis in these chil-
dren, on inquiry Sears identified the manufac-
turer and included a form letter for such inquir-
ies (personal communication: letter from Neme-
chek FL; Sears, Roebuck and Co, Chicago, Illi-
nois; May 11, 1981). It stated that certain Sears
boys’ jeans knee patches may have caused slight
irritation in some children with sensitive or atopic
skin. It further stated that Sears would begin
using a new knee patch tested and proved to
cause no skin reaction on children who had
shown a reaction to the original knee patch.

The incriminated knee patch was used on
denim Western-styled Toughskin® jeans, sizes 2—
6X, 8-16, and Husky Plus; denim Western-styled
Roughhouser® jeans, sizes 8—16 and Husky Plus.
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Table. Components of allergenic knee patch
adhesive

Raw material Trade name

Magnesium oxide Maglite D®
Calcium carbonate Atomite®

Carbon black Regal®300
Chlorosulfonated polyethylene Hypalon®LD 999
Chlorosulfonated polyethylene Hypalon®45
Titanium dioxide Ti Pure LW®
Polyethylene glycol Carbowax®4000
Diisodecylphthalate DIDP®

4,4-Isopropylidene /diphenyl epichlorohydrin Epon®828

Correspondence with the adhesive manufac-
turer identified 4,4-isopropylidene diphenyl epi-
chlorohydrin, an epoxy resin, as one of the com-
ponents (Table) (personal communication: letter
from Fosgate CM; Haartz-Mason Inc.; Water-
town, Massachusetts, May 28, 1981). Between
1976 and 1980 the basic elastomers in the adhe-
sive were the chlorosulfonated polyethylenes Hy-
palon® LD999 and Hypalon®45 by Dupont. Pre-
viously, a Dupont neoprene-based adhesive was
used, but was found to be destroyed by the new
petroleum-based spray-and-wash cleaners. The
current knee patch containing a polyvinyl chlo-
ride (PVC)-based adhesive has been in use since
1980. In laboratory tests of mechanical resistance
to abrasion, the Hypalon® knee patch containing
the epoxy resin was three times more resistant
than the current PVC patch.

Rolis of fabric for the patch were supplied to
Haartz-Mason, Inc. by the manufacturer of the
jeans, most recently, Texas Apparel Company.
After the adhesive was applied, the rolls were
returned to Texas Apparel who cut the patches
and vulcanized them to the inside of the pant leg
with heat and pressure. The raw fabric had first
been bleached and treated with finishing chemi-
cals. The adhesive became the filling between the
pant shell and the knee patch (personal commu-
nication: telephone conversation with Sieber WE;
Haartz-Mason Inc, November 30, 1981).
Epon®828 was present in the adhesive in a con-
centration of 3% to 4% and served as an adhesion
promoter.

Initial patch testing by Dunlap on behalf of
Sears demonstrated positive patch tests to the
knee patch (personal communication: letter from
Dunlap FE; Chicago Heights, Illinois; June 5,
1981). However, attempts to obtain the chemical
components were unsuccessful at that time.
Based on these tests, Sears subsequently con-
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tracted with a new adhesive supplier who for-
mulated the current PVC-based adhesive.

As of May 1981, the epoxy resin-containing
adhesive was still present in some jeans sold by
Sears. Rather than withdrawing these jeans from
the market, Sears provided inquirers with infor-
mation to identify the jeans with the new PVC,
nonepoxy resin-containing adhesive. These con-
tained the code letters DB on the joker tickets
sewn into the pocket seam and the permanent
size label sewn inside the fly.

The dermatitis was initially reported to der-
matologists by Vail in June 1980.> During the
preceding two winters he had seen several pre-
pubertal boys with a distinctive pruritic, dry,
follicular papular dermatitis on the knees and
lower anterior thighs. Most had an atoplc back-
ground and all wore Sears Toughskin® jeans reg-
ularly. Bland topical therapy and avoidance of
the jeans cleared the dermatitis.

In August 1980, Hadler et al® reported that
patch tests with the knee patch material were
negative. They identified a problem from iron-
on knee patches. However, in our conversations
with Haartz-Mason Inc., the company denied
selling these adbesives for use on iron-on patches.

Occupational and nonoccupational contact
dermatitis from epoxy resin and its related chem-
istry have recently been discussed.””'" Many in-
dustrial epoxy resins are reported to evoke sen-
sitivity, including those in varnishes, paints, lam-
inated E)lastics, glues, and electrical insulation.
Fregert ! states that frequent unexplained reac-
tions to epoxy resin at routine patch testing sug-
gest sensitization from the nonworking environ-
ment from two main sources: hobby glues and
residues of unhardened resin on coated objects.
He has identified unhardened epoxy resin oligo-
mers with a molecular weight of 340, the sensi-
tizing portion of epoxy resin, on sign boards,
bottle caps, film cassettes, metal packages, brass
doorknobs, etc, and epoxy-sensitive people have
shown positive patch test reactions to these ob-
jects. He postulates that most individuals have
been sensitized from other sources such as glues.
The amounts of unhardened resin remain suffi-
cient to at least elicit dermatitis in sensitized
individuals.

The knee patch used by one of our sensitive
patients was analyzed in March 1982 by Sigfrid
Fregert, M.D. (personal communication: letter
from the Department of Occupational Dermatol-
ogy, University Hospital, Lund, Sweden, March
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22, 1982). He found no unhardened epoxy
resin.'® However, in view of the positive patch
test to a piece of another knee patch in our
patient (with negative results in 20 control pa-
tients), batch variations may exist and unhar-
dened epoxy is likely to have been present.

Although our patients were not tested to all
components of the adhesive, the case for
Epon®828 as the cause of the dermatitis is con-
clusive. Positive patch tests for epoxy resin are
unusual in children. The epoxy resin in the stan-
dard screening tray® is Epon®825, which pro-
duced strong positive reactions in all three pa-
tients. Tests on the two who returned for further
patch testing with Epon®828, were both positive;
one test at a concentration of 1:20,000 (0.005%)
was positive. Patient 1 was patch-test positive to
mercaptobenzothiazole, propylene glycol and bu-
tanediol; however, these substances were not
present in the knee patch adhesive and were not
contributory to the dermatitis. Our patients had
never developed dermatitis on the knees before
wearing the Sears jeans and the eruption resolved
promptly with avoidance of the jeans.

In conclusion, several points should be empha-
sized about our patients. The cause of the der-
matitis was covert to the patients but obvious to
the examining physicians. These cases are prime
examples of the value of patch testing with the
standard screening tray instead of only “aimed”
patch testing with the overtly suspected object.
These cases also illustrate the difficulty in obtain-
ing accurate and complete information from
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commercial sources, especially when several com-
panies are involved. Familiarity with generic and
trade names is essential.
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