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Photoallergic contact dermatitis (PACD) is a delayed-type reaction

that occurs when an exogenous agent contacts the skin, which is then

exposed to ultraviolet (UV) and/or visible radiation.1 We herein pre-

sent the first case of PACD caused by benzophenone in swimming

goggles.

CASE REPORT

A 66-year-old man developed a red periorbital pruritic rash that began

12 hours after wearing his new Arena Orbit 2 swimming goggles in an

outdoor pool. He presented with eyelid, periorbital, and scalp ery-

thema as well as vesicles and edema (Figure 1). We performed a patch

test with the Spanish baseline series, rubber and plastics/glues series

(Martitor, Barcelona, Spain), and two pieces of rubber from the eye

and the scalp zones of the goggles “as is”. Test series were applied on

the back under occlusion for 48 hours in Curatest and readings were

performed on day (D) 2, D4, and D8. Positive reactions were found to

quaternium-15 1% pet. (D2, D4, and D8++), p-tert-butylphenol form-

aldehyde resin 1% pet. (D8++), and benzoyl peroxide 1% pet. (D4 and

D8+) with unknown relevance. The patient showed no reaction to the

pieces of the goggles.

Due to the impossibility of contacting the manufacturer (Arena),

we performed high-performance liquid chromatography as well as gas

chromatography with mass spectrometry; the results showed the

presence of benzophenone (CAS no. 119-61-9) in the goggles. Chemi-

cal analysis could not identify any other compounds to which the

patient had reacted previously. Suspecting contamination, we asked

the patient whether he used sunscreen while wearing swimming gog-

gles, which he denied because he had previous reaction to sunscreens.

Photopatch testing with sunscreen series (Chemotechnique

F IGURE 1 Acute eczematous reaction in the area where the swimming goggles were in skin contact following sun exposure
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Diagnostics) and with two pieces of rubber from his goggles “as is”

was carried out by applying the allergens on one side of the back for

48 hours and exposing them to ultraviolet A (UVA) at 5 J/cm2. Read-

ings were performed on day D2, D4, and D7 according to ESCD

guidelines. Photopatch tests showed photoallergy to benzophenone-

10 10% pet. (++) and to the piece of the goggles (++) on D4 and D7

(Figure 2). Photopatch testing with a piece of rubber from the googles

“as is” yielded negative results in eight controls. After being able to

identify benzophenone in his goggles, test results suggested that the

patient suffered PACD caused by benzophenone contained in swim-

ming goggles. He was also advised to avoid all sunscreens containing

benzophenones.

DISCUSSION

Benzophenones are chemical UV light absorbers used in sunscreens

and cosmetic and industrial products to reduce photodegradation.

Benzophenones were named Contact Allergen of the Year by the

American Contact Dermatitis Society in 2014 to raise awareness of

allergic contact dermatitis (ACD) and PACD caused by these ubiqui-

tous aromatic ketones.2,3 Benzophenone identified in our patient's

goggles has recently been recognized as the culprit allergen in plastic

amusement park wristbands3 and is the simplest and non-derivatized

member of the benzophenone-type UV-absorbers. Research has

shown that benzophenone-3 has a high share of cross-reactivity with

octocrylene and ketoprofen.2 In our patient, a reaction to octocrylene

was negative. Unfortunately, it was not possible to test ketoprofen or

non-derivatized benzophenone.

Several cases of ACD caused by swimming goggles have been

reported due to dibutylthiourea,4 antioxidant amines,5 phenol-

formaldehyde resin, and benzoyl peroxide,6 and one case presented as

leukoderma with silprene-30A/B as the responsible allergen.7 Neverthe-

less, there are no previous reports of PACD caused by swimming goggles

and we report the first case due to benzophenone contained in them.
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F IGURE 2 Photopatch test showing a reaction (D4, D7 ++) to benzophenone-10 10% pet. (A) and to the patient's own swimming goggles
(B) only on sites irradiated with UVA at 5 J/cm2
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