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The adolescent girl was referred for patch testing before
placement of a permanent retainer. One year ago, she experi-
enced a severe adverse reaction to the application of standard
braces. Two days after placement, she noted a pruritic and burn-
ing rash on her forehead that spread down her face and then to
her neck and arms. The braces were removed 5 days after place-
ment, leaving the brackets adhered to the teeth. With the rash
worsening, the brackets were then removed, and subsequently,
the rash resolved completely within a week.

Dental alignment was achieved using Invisalign for 1 year,
and the patient experienced no further problems. Having com-
pleted alignment, a permanent retainer was now planned for
maintenance care. The patient and her mother were concerned
about the potential risk of allergic reaction to retainer compo-
nents. The orthodontist provided details on all materials to be
used and included samples of the wires, adhesives, curing agents,
and other retainer components for product patch testing.

The patient was patch tested with the North American Core
Allergen Series, dental screening patient grouping, and all re-
tainer components intended for direct application to the oral
mucosa. At 48 and 96 hours, she had a 1+ reaction with ery-
thema and pruritis to a 3M Transbond Light Cure adhesive sam-
ple provided by the orthodontist, which at 96 hours evolved to a
3+ reaction with blistering and epidermal erosion. No reaction
was observed to metal wires or other retainer and installation
components. The adhesive ingredients include silane-treated
quartz, bisphenol A diglycidyl ether dimethacrylate (Bis-GMA),
triethylene glycol dimethacrylate, dichlorodimethylsilane, N,N-
dimethylbenzocaine, and diphenyliodonium hexafluorophosphate.
Notably, the same adhesive was used in the original brace brackets,
so the patient had a previous exposure, and the timing of both
her reaction and recovery implicated the adhesive as the cause
of the braces-related rash.

Previous similar case reports of dental adhesive reactions
identified Bis-GMA as the responsible allergen based on patch
testing results.” However, the dental screening grouping tested
on this patient includes Bis-GMA, which was negative on patch
testing, suggesting that either a different ingredient was respon-
sible or the concentration differed. One limitation in the current
case is that the adhesive sample was applied undiluted and was
not light cured, so the more reactive unpolymerized material
was in contact with the epidermis, potentially generating a stron-
ger reaction than if light cured.®

Based on the patch testing results, a removable Invisalign re-
tainer was chosen for maintenance. With increasing reports of
allergies to dental devices, patch testing should be considered
in individuals with a history of contact reactions to metals or
acrylics. In this case, patch testing was performed after a severe
reaction to traditional braces containing metal wires and acrylic
bonding materials. Patch testing revealed contact allergies to the
dental acrylic adhesive, effectively ruling out installation of a

permanent retainer. This case demonstrates that dental profes-
sionals should be aware of the potential risk of allergy not only
to the metal components of braces but also to the acrylics and
adhesives used in placing the appliances.
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Contact Allergy to Propylene Glycol and
Cross-Reactions

To the Editor:

Propylene glycol (PG) and similar derivatives are considered
possible cross-reactors. Although PG is on the American Contact
Dermatitis Society core series, other related compounds are not
commonly tested.! Cross-reaction (CR) between PG, its deriva-
tives, and related chemicals is unknown because of a lack of data.

In our center, all patch-positive PG patients are informed to
avoid any chemicals containing the exact word “propylene
glycol” or the abbreviation “PG” to avoid potential CR. The
American Contact Dermatitis Society Contact Allergen Man-
agement Program uses the same criteria and currently considers
more than 150 derivatives as possible cross-reactors.

Materials were tested with vehicles and concentrations listed
in Patch Testing, Third Edition.” Propylene glycol acetate (Spectrum
Chemical), dipropylene glycol, and PG monostearate (Tokyo
Chemical Industry Chemicals), as well as hexylene, butylene,
and pentylene glycols (Sigma-Aldrich), were tested.
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Between March 2017 and January 2018, we tested 435 pa-
tients to PG, dipropylene glycol (20% petrolatum [pet]), PG
monostearate (10% pet), and PG diacetate (10% pet). Thirty-
three PG reactions were recorded, with 1 patient (3% CR) pos-
itive to both PG and dipropylene glycol. There were no reactions
to PG monostearate or PG diacetate. Dipropylene glycol is a
mixture of 3 isomers, and patch testing to these isomers would
be needed to determine which caused this reaction.

In addition, 451 patients were tested to PG and pentylene
glycol (10% aqueous [aq]), hexylene glycol (5% aq), and butyl-
ene glycol (5% aq), and there was 1 recorded positive to
pentylene glycol, but this patient was negative to PG.

Between January 2014 and June 2016, we previously reported
99 PG-positive patients who were tested to butylene glycol and
98 PG-positive patients tested to hexylene and pentylene gly-
cols. One patient tested positive to both pentylene glycol and
PG (1% CR), whereas no patients tested positive to butylene gly-
col or hexylene glycol.”

Propylene glycol is found in cosmetics, personal care prod-
ucts, medications, and foods.> Propylene glycol consists of a
propane molecule with a hydroxyl group at positions 1 and 2.
Propylene glycol diacetate substitutes the hydroxyl group at po-
sitions 1 and 2 forming an ester, whereas PG monostearate
substitutes 1 hydroxyl group at position 1 with a fatty acid chain
17 carbons long. Butylene, pentylene, and hexylene glycol con-
sist of a hydroxyl group at position 1, with various carbon chain
lengths before the final hydroxyl group.

Our data suggest that PG-sensitized persons are unlikely to
cross-react with the PG derivatives: dipropylene glycol, PG
monostearate, PG diacetate, hexylene glycol, pentylene glycol,
and butylene glycol. Because there are insufficient data on all
150+ PG derivatives, it is difficult to generalize these findings,
and further testing of additional PG derivatives is warranted to

evaluate for potential relevant CRs. One limitation of the study
is that each PG derivative was only tested at 1%. Concentrations
were chosen to be beneath irritancy threshold for 48-hour
closed-patch testing on human subjects, or if they were not pre-
viously tested on human subjects, then the percentage was deter-
mined as one that is least likely to cause irritation.” Subsequent
testing at different concentrations with a range of PG derivatives
would be of value.
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