
p-tert-Butylphenol Formaldehyde Resin and Its
Impact on Children
Elise Herro and Sharon E. Jacob

p-tert-Butylphenol formaldehyde resin (PTBPFR) is widely

used as an adhesive owing to its rapid onset of action,

durability, flexibility, and heat resistance. Moreover, be-

cause of its tackiness, it is particularly useful as a glue

component on both leather and rubber products. Sensiti-

zation to this resin has been increasing since the first

cases of PTBPFR contact allergy in the late 1950s, and pe-

diatric contact allergy to this resin is a significant problem.

p-tert-Butylphenol formaldehyde resin has been reported

as a leading cause of shoe-associated dermatitis inter-

nationally, as well as a cause of allergic contact dermatitis

from its use in neoprene wet suits and sports equipment

such as shin guards. In summary, patch test screening of

both adults and children with PTBPFR is important, given

the ubiquitous use of this chemical.

CONTACT ALLERGY to adhesives is a common problem,
accounting for a significant percentage of patients referred to

contact dermatitis centers. More specifically, with a prevalence
ranging from 3.3% to 11.7%,1,2 footwear dermatitis is not an un-
common complaint among patients with allergic contact derma-
titis (ACD), especially children.3 Top adhesive allergens include
colophony, epoxy, acrylates, and p-tert-butylphenol formaldehyde
resin (PTBPFR), which gained favor owing to its flexibility, du-
rability, heat resistance, and rapid onset of action.4,5 It is impor-
tant to note that, like the other adhesives listed, sensitization to
this resin has also been recognized. More than 50 years ago,
Malten6 described the first cases of contact allergy to PTBPFR (in
10 cobblers reacting to a shoe adhesive); he then went on to
identify both this resin and p-tert-butylphenol (PTBP) as separate
sensitizers.7,8

p-tert-Butylphenol formaldehyde resin is an alkyl phenol resin
formed by combining PTBP and formaldehyde9 (Fig. 1). Synonyms
for PTBPFR include para-tertiary-butylphenol formaldehyde resin,

PTBP formaldehyde, butylphen, 4-(1,1-dimethylethyl)phenol, and
4-tert-butylphenolformaldehyde resin.10

Because of its tackiness, PTBPFR is particularly useful as a glue
component on both leather and rubber products.9 Table 1 lists
common products containing PTBPFR.

Since the first cases of contact allergy to PTBPFR were reported
in the late 1950s, sensitization to this resin has been increasing,11

perhaps because of its ubiquitous use. The components of the
resin that are the actual sensitizers have been in question for
years8,12 because PTBPFR is in its macromolecular form when
used as an adhesive, and this molecule is thought to potentially be
too large to penetrate the epidermis.7 Several chemically reactive
components of varying molecular weights have been discovered
either within the resin or as degradation products.8,11 Examples
of such components within the resin include PTBP, 2-methylol
p-tert-butylphenol, 2,6-dimethylol p-tert-butylphenol, and p-tert-
butylcatechol. Degradation products such as 2(3)-tert-butyl-4-
hydroxyanisole and 3,5-di-tert-butyl-4-hydroxytoluene have also
been reported to cause sensitization11 (Fig. 2). However, there is
no clear association with contact allergy to PTBPFR and to free
PTBP,7 and the pattern of reactivity of the allergen components
of PTBPFR can differ among patients sensitized to PTBPFR.8

On par with Malten’s initial reports, PTBPFR has been
reported as a leading cause of shoe-associated dermatitis inter-
nationally,13Y16 accounting for up to 24.7% of positive patch test
results (PPTs), according to the North American Contact Der-
matitis Group (NACDG).13 This high prevalence places this al-
lergen above many of the other chemicals commonly associated
with ACD of the feet (ie, those involved in leather and rubber
processing, namely, potassium dichromate, carba mix, thiuram
mix, mercaptobenzothiazole, mercapto mix, mixed dialkyl thio-
ureas, p-phenylenediamine, and black rubber mix). Of note, chil-
dren and adolescents can place themselves at greater risk for ACD
of the feet because of their common practice of wearing shoes
without socks.

In addition to playing an important role as a contact allergen
in footwear, PTBPFR has also been reported as a cause of ACD
associated with a significant number of other uses, such as a plastic
bonder in hearing aids.17 Up to 27% of patients who have otitis
externa and use hearing aids react positively when patch tested
with earmold components.18 Additional PTBPFR sources that have
been reported to cause ACD are electrocardiography-monitoring
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electrodes,19 adhesive dressings and labels,4,20 and fingernail
adhesives.7,21

More recently, PTBPFR has been frequently recognized as a
cause of ACD associated with wet suits and thermal (neoprene)
sauna shorts.9,5,22 Although thiourea derivatives are classically
thought to be a primary source of sensitization to products made
of or containing neoprene, PTBPFR does play a role5,22; in fact,
thiourea derivatives and PTBPFR are touted as the ‘‘neoprene
cement allergens.’’ Neoprene is a durable synthetic rubber material
resistant to oils, solvents, and extreme climate conditions.23 De-
veloped in 1930 by DuPont, it was initially used in industrial
applications, gaskets, and printing rollers. However, during World
War II, as the United States faced a rubber shortage, neoprene
production increased; large amounts were used in military ap-
plications and for combat attire such as gloves and face masks.24

Neoprene is now widely used in a number of products, from sports
items (wet suits), slimming suits, gloves, and footwear to holders
and clips for hand sanitizers and insulating covers for canned
drinks. PTBPFR is used in neoprene because of its adhesive
qualities.5

European prevalence rates of contact allergy to PTBPFR range
from 0.8% to 1.7%.7,25,26 Furthermore, the NACDG reports the
frequency of relevant positive patch test reactions to PTBPFR to
be 1.3% in children (aged 0Y18 years) and 1.1% in adults (aged
Q19 years).27 Pediatric contact allergy to this resin is a significant
problem. A decade ago, Bruckner et al28 found that PTBPFR was
the fourth most common allergen detected; 1.2% of children in a
population of 85 asymptomatic children aged 6 months to 5 years

had a PPT. Moreover, in 2008, the NACDG ranked PTBPFR as the
sixteenth most reactive allergen tested.27 Additionally, in a recent
study of 100 patients with suspected ACD at our institution,29

PTBPFR ranked as the third most common allergen (14% of
children were affected). Furthermore, we have noted an associa-
tion with ‘‘foam-type’’ mattress covers and ‘‘memory’’ pillows.

Among adolescents, one relevant source of exposure to
PTBPFR is sports equipment (ie, wrist supports, shin and knee
guards,30Y32 athletic tape,33 and swimming goggles34). Athletes
may be particularly susceptible to ACD because of the warmmoist
environment and the occlusion to which the skin is subjected.
This, in addition to moisture causing the breakdown of PTBPFR
and the release of allergens, makes the inclusion of this resin in
athletic gear a greater risk.35

In tests for contact allergy to PTBPFR, a concentration of 1% in
petrolatum is commonly used. However, Handley et al36 suggested
that this resin’s inclusion in the European Standard series be
questioned because of the lack of a clinically relevant source in the
case of about half of the patients who had PPTs in their study.
That being said, we recognize that with the ubiquitous use of
PTBPFR (beyond its association with shoes),37 there may be po-
tential sources that have been overlooked, such as toddler’s foam
pillows, children’s toys, and Halloween costumes. Thus, testing
of children may be necessary with presentations other than foot

Figure 1. p-tert-Butylphenol formaldehyde resin.

TABLE 1. Products Containing p-tert-Butylphenol
Formaldehyde Resin

Adhesives: glues7,33 and fingernail adhesives7,21

Adhesive tapes, labels, dressings, and electrodes39

Varnishes

Leather products: shoes,13 watch straps,40 purses, and belts

Rubber products: shoes,13 neoprene wet suits, and sauna shorts9,22

Inks4

Medical items: hearing aids17 and prostheses7,41

Plywood7

Sports equipment: wrist supports, shin guards,30 athletic tapes,33 and

swimming goggles34

Figure 2. Chemical structures: 2-methylol p-tert-butylphenol (A);
2,6-dimethylol p-tert-butylphenol (B), p-tert-butylphenol (C), p-tert-
butylcatechol (D), 2(3)-tert-butyl-4-hydroxyanisole (E), 3,5-di-tert-butyl-
4-hydroxytoluene (F).
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dermatitis. p-tert-Butylphenol formaldehyde resin is currently
included in both the European Standard series and the NACDG
standard series of allergens and serves as a screening tool for
PTBPFR and related allergens because formaldehyde alone is not
necessarily correlated with PTBPFR allergy.7,38

In summary, patch test screening with PTBPFR for both adults
and children is important, given the ubiquitous use of this
chemical.
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