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The popularity of mobile wearable health devices has skyrocketed. 
Some of these devices are worn on the wrist and have been associ-
ated with the development of allergic contact dermatitis. Although 
nickel has been the suspected culprit in cases reported by the 
media for consumers, we present a rare report of a patient who 
developed a localized contact dermatitis that was linked to acrylate 
allergy on epicutaneous patch testing. We surmise that the source 
of this acrylate might derive from leaching of this compound from 
the rechargeable battery housing given its correspondence to where 
the rash arose.
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Mobile health devices enable patients and clinicians 
to monitor the type, quantity, and quality of every-
day activities and hold the promise of improv-

ing patient health and health care practices.1 In 2013,  
75% of surveyed consumers in the United States owned 
a fitness technology product, either a dedicated fitness 
device, application, or portable blood pressure moni-
tor.2 Ownership of dedicated wearable fitness devices 
among consumers in the United States increased from 
3% in 2012 to 9% in 2013. The immense popularity of 

wearable fitness devices is evident in the trajectory of  
their reported sales, which increased from $43 million in 
2009 to $854 million in 2013.2 Recognizing that “wide-
spread adoption and use of mobile technologies is opening  
new and innovative ways to improve health,”3 the  
US Food and Drug Administration (FDA) ruled that  
“[technologies] that can pose a greater risk to patients 
will require FDA review.” One popular class of mobile 
technologies—activity and sleep sensors—falls outside 
the FDA’s regulatory guidance. To enable continuous 
monitoring, these sensors often are embedded into wear-
able devices. 

Reports in the media have documented skin rashes 
arising in conjunction with use of one type of device,4 
which may be related to nickel contact allergy, and the 
manufacturer has reported that the metal housing consists 
of surgical stainless steel that is known to contain nickel. 
We report a complication related to continuous use of an 
unregulated, commercially available, watchlike wearable 
sensor that was linked not to nickel but to an acrylate-
containing component.

Case Report
An otherwise healthy 52-year-old woman with no history 
of contact allergy presented with an intensely itchy erup-
tion involving the left wrist arising 4 days after continuous 
use of a new watchlike wearable fitness sensor. By day 11, 
the eruption evolved into a well-demarcated, erythematous, 
scaly plaque at the location where the device’s rechargeable 
battery metal housing came into contact with skin (Figure 1).

Dimethylglyoxime testing of the metal housing and 
clips was negative, but testing of contacts within the hous-
ing was positive for nickel (Figure 2). Epicutaneous patch 
testing of the patient using a modified North American 
Contact Dermatitis Group patch test series (Table) dem-
onstrated no reaction to nickel, instead showing a strong 
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PRACTICE POINTS
•	  Mobile wearable health devices are likely to become 

an important potential source of contact sensitization 
as their use increases given their often prolonged 
contact time with the skin.  

•	  Mobile wearable health devices may pose a risk for 
allergic contact dermatitis as a result of a variety of 
components that come into contact with the skin, 
including but not limited to metals, rubber compo-
nents, adhesives, and dyes.
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positive (2+) reaction at 48 and 72 hours to methyl meth-
acrylate 2% and a positive (1+) reaction at 96 hours to 
ethyl acrylate 0.1% (Figure 3). 

Comment
Acrylates are used as adhesives to bond metal to plastic 
and as part of lithium ion polymer batteries, presumably 
similar to the one used in this device.5 Our patient had 
a history of using acrylic nail polish, which may have 
been a source of prior sensitization. Exposure to sweat or 
other moisture could theoretically dissolve such a water-
soluble polymer,6 allowing for skin contact. Other acrylate 
polymers have been reported to break down slowly in 
contact with water, leading to contact sensitization to the 

monomer.7 The manufacturer of the device was contacted 
for additional information but declined to provide specific 
details regarding the device’s composition (personal com-
munication, January 2014).

Although not considered toxic,8 acrylate was named 
Allergen of the Year in 2012 by the American Contact 
Dermatitis Society.9-11 Nickel might be a source of allergy 
for some other patients who wear mobile health devices, 
but we concluded that this particular patient devel-
oped allergic contact dermatitis from prolonged exposure  
to low levels of methyl methacrylate or another acrylate 
due to gradual breakdown of the acrylate polymer used  
in the rechargeable battery housing for this wearable 
health device. 

Given the FDA’s tailored risk approach to regulation, 
many wearable sensors that may contain potential contact 
allergens such as nickel and acrylates do not fall under 
the FDA regulatory framework. This case should alert 
physicians to the lack of regulatory oversight for many 
mobile technologies. They should consider a screen-
ing history for contact allergens before recommending 
wearable sensors and broader testing for contact aller-
gens should exposed patients develop reactions. Future 
wearable sensor materials and designs should minimize 
exposure to allergens given prolonged contact with  
continuous use. In the absence of regulation, manufactur-
ers of these devices should consider due care testing prior 
to commercialization. 

Acknowledgment—We are indebted to Alexander  
S. Rattner, PhD (State College, Pennsylvania), who pro-
vided his engineering expertise and insight during con-
versations with the authors.

FIGURE 1. Localized geometric eczematous dermatitis at one site on 
the left wrist in close contact to the wearable device.

FIGURE 2. The metal housing for this wearable device (point A). Within 
the well is the rechargeable battery component (point B).

FIGURE 3. Degree of patch test positivity at 72 hours showing a 
strong positive (2+) reaction to methyl methacrylate 2% and a weaker 
reaction (1+) to ethyl acrylate 0.1% at 96 hours.
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Modified North American Contact Dermatitis Group Patch Test Series Designed  
for Pediatric Patientsa 

2-Mercaptobenzothiazole Euxyl K400 (Methyldibromo glutaronitrile/phenoxyethanol) 2%

4-Phenylenediamine base 1% Formaldehyde 1%

Amerchol L101 50% Fragrance mix I 8%

Amidoamine 0.1% Fragrance mix II 14%

Bacitracin 20% Hydrocortisone 17-butyrate

Balsam of Peru (Myroxylon pereirae) 25% Imidazolidinyl urea 2%

Benzalkonium chloride 0.1% Mercapto mix 1%

Benzocaine 5% pet Methacrylate

Benzophenone 10% Methylchloroisothiazolinone/methylisothiazolinone

Benzyl alcohol 1% Methylisothiazolinone 0.2% 

Betamethasone-17-valerate 0.12% Mixed dialkyl thiourea

Bisphenol A Neomycin sulfate 20%

Bronopol (2-bromo-2-nitropropane-1,3-diol) 0.5% Nickel sulfate hexahydrate 2.5% 

Budesonide 0.1% Paraben mix 12% 

Carba mix 3%  Para-tertiary-butylphenol-formaldehyde resin 1%

Chlorhexidine Petrolatum (control)

Cinnamic aldehyde 1% Potassium dichromate 0.25%

Cobalt chloride hexahydrate 1% Propolis 10% 

Cocamidopropyl betaine 1% Propylene glycol 30%

Colophony 20% Quaternium 15 2%

Compositae mix 6% Sesquiterpene lactone mix

Desoximetasone 1% Sodium lauryl sulfate

Di-alpha tocopherol Sorbitan sesquioleate 20%

Diazolidinyl urea (Germall II) 1% Tea tree oil

Disperse blue 124/106 mix Thiuram mix (A) 1% 

Disperse yellow 3 Titanium

Disperse yellow-9 1% Tixocortol-21-pivalate 1% 

DMDM (1,3-bis[hydroxymethyl]-5,5-dimethylimidazolidine 
   -2,4-dione) hydantoin 1%

Tosylamide/formaldehyde resin 10% 

Triamcinolone 0.1%
Ethyl acrylate Triclosan
Ethyl cyanoacrylate

Ethylenediamine dihydrochloride 1%

aBased on the pediatric contact dermatitis test series used at the Children’s Hospital of Philadelphia. 
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