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Polyurethanes are versatile materials and are widely used in industrial
and consumer settings. We present a case of a worker from a bullet-
proof glass manufacturing company who developed sensitization to
both the isocyanate and to a component of the polyurethane resin

which contained polyols.

CASE REPORT

A 29-year-old woman with an atopic background presented with a
1-month history of intermittent hand dermatitis following an acciden-
tal exposure to polyurethane resin at work. The resin was used to seal
glass sheets together to create bulletproof glass and was composed of
Part A: isophorone diisocyanate (IPDI; CAS 4098-71-9) and Part B:
gamma-glycidoxypropyltrimethoxysilane  (CAS 2530-83-8);  bis(1,-
2,2,6,6-pentamethyl-4-piperidyl) sebacate (CAS 41556-67-7); phenyl
mercury neodecanoate (CAS 26545-49); polyol blend. The patient wore
nitrile gloves, long-sleeved clothing and protective goggles, but was
exposed to the resin on her wrist after it leaked out of a closed system.
She developed dermatitis at the site of exposure on her wrist. A few

days later, she developed a pruritic rash involving her hands, arms, and

neck, and oedema of her eyelids and face. The patient was treated with
oral prednisolone and the more generalized rash resolved over days.
She then gave a history of ongoing intermittent hand dermatitis. She
had no associated respiratory symptoms.

Patch testing was completed with the Australian Baseline Series, the
rubber and isocyanate series, and the patient’s own samples from work,
appropriately diluted using allergEAZE patch test chambers
(SmartPractice, Phoenix, Arizona) and allergens from Chemotechnique
Diagnostics (Vellinge, Sweden). Positive patch test reactions were seen to
Part A 1% pet., Part B 1% pet., and IPDI 1.0% pet. (Table 1). The patient

did not react to the hardened polyurethane that was tested “as is” or to

TABLE 1 Patch testing reactions on day 2 and 4
Allergen Concentration Day 2 Day 4
Part A 1.0% pet. + +
Part B 1.0% pet. + +
Hardened polyurethane “as is” - -
Isophorone diisocyanate 1.0% pet. - +
Isophorone diamine 0.1% pet. - -
Formaldehyde 1.0% aq. = +
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isophorone diamine 0.1% pet. She also had a positive patch test reaction

to formaldehyde 1.0% aq., which was not thought to be relevant to the

acute dermatitis. A latex-specific immunoglobulin E test was negative.

DISCUSSION

Polyurethane resins are formed by a reaction between a diisocyanate and
polyol compound.? Polyurethanes are used in various products including
paints, glues, adhesives, varnishes, elastomers as well as soft and hard
foams.® Most polyurethanes, particularly in rigid foams, use aromatic iso-
cyanates such as toluene diisocyanate and 4,4'-diphenylmethane
diisocyanate. In coatings and adhesives where having visible or UV radia-
tion and weather resistance characteristics are desirable, aliphatic isocya-
nates including 1,6-hexamethylene diisocyanate (HDI) and IPDI are used.?
Isocyanates are strong sensitizers known to cause occupational asthma
and allergic contact dermatitis (ACD).?® Cases of ACD to isocyanates have
been documented in various settings such as manufacturing of electronics,
motor vehicles, adhesives, glues, lacquer, paints, and in road workers and
technicians of laboratories, printing firms, and telephone companies.?®
Accidental spillage is often a source of sensitization as in our patient.®

Our patient also developed ACD to Part B of the polyurethane resin,
which is a compound of multiple hydroxyl groups often made up of poly-
esters or polyethers.”> Of the polyol components, bis(1,2,2,6,6-penta-
methyl-4piperidyl)sebacate (CAS 41556-67-7) has been reported to be a
potential skin sensitizer which could be a possible culprit for the patient’s
positive patch test reaction to part B of the polyurethane resin.” We did
not have that polyol available for testing to confirm this.

To our knowledge, this is the first report of ACD to both the
isocyanate and polyol groups in the manufacture of ballistic proof
glass. This case highlights the importance of appropriate training and
use of personal protective equipment when handling polyurethane

components, as a result of their strong allergenic potential.
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High-visibility reflective tape forms an important component of per-

sonal, protective equipment for industrial workers, designed to reduce

the occurrence of workplace injuries. However, in rare instances, this

high-visibility tape can contribute to occupational morbidity.*

85U80|7 SUOWLLIOD 3ARea.D 8|qedl|dde ays Aq peusenob a1e Sspie YO ‘@SN JO S9N 1o A%eiqi8UIIUO /8|1 UO (SUORIPUOD-pUe-SWR} W00 A3 1M ARe1q 1 Bul|UO//:SANY) SUORIPUOD pue swie 1 8y 8eS *[€202/T0/0g] uo ArigiTauluo A8|im ‘0odeAlT JO AsAIUN AQ ZE0KT POO/TTTT OT/I0P/L0 A8 |1 AreJq iUl UO//SANY WOy papeoumod *f ‘220z ‘9850009


https://orcid.org/0000-0001-6988-9555
https://orcid.org/0000-0001-6988-9555
https://orcid.org/0000-0003-2554-6918
https://orcid.org/0000-0003-2554-6918
https://orcid.org/0000-0002-1856-5400
https://orcid.org/0000-0002-1856-5400
http://www.ec.gc.ca/ese-ees/default.asp?lang=En&n=F638D9CF-1
http://www.ec.gc.ca/ese-ees/default.asp?lang=En&n=F638D9CF-1
info:doi/10.1111/cod.14032
https://orcid.org/0000-0003-4645-8087
https://orcid.org/0000-0003-2554-6918
mailto:frachiu@hotmail.com

