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Acrylate polymers are an important cause of allergic contact dermatitis. Over the last decades, the vec‑

tor of allergy to methacrylic acid esters has shifted from industrial products to the beauty and medical 

industries. In the described clinical case, the potential risk of sensitization to 2‑hydroxyethyl methacry‑

late, a component of medical products, is emphasized, particularly in patients working in the cosmetol‑

ogy field. The authors present a clinical case of allergic contact dermatitis caused by 2‑hydroxyethyl 

methacrylate, a component of the adhesive in a medical plaster. Basic diagnostic measures, including 

allergodiagnostics using a patch test, were conducted. Based on the collected data, the diagnosis was 

verified, and therapy for allergic contact dermatitis was prescribed according to the international clini‑

cal treatment protocol. The increasing number of cases of allergic contact dermatitis caused by acrylate 

compounds in medical materials requires further investigation and the implementation of effective 

preventive measures to ensure patient safety.
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Акрилатные полимеры являются важной причиной развития аллергического контактного дерматита. 

За последние десятилетия вектор аллергии на эфиры метакриловой кислоты переместился от продук‑

тов химической промышленности в индустрию красоты и медицинские материалы. В описанном кли‑

ническом примере подчеркивается потенциальный риск развития сенсибилизации к содержащемуся 

в составе медицинских изделий 2‑гидроксиэтилметакрилату, в частности у пациентов, работающих 

в косметологической сфере. Авторы представили клинический случай развития аллергического кон‑

тактного дерматита, вызванного 2‑гидроксиэтилметакрилатом — компонентом клеящего вещества 

в составе медицинского пластыря. Проведены основные диагностические мероприятия, включая ал‑

лергодиагностику с использованием патч‑теста. На основании собранных данных верифицирован диа‑

гноз и назначена терапия аллергического контактного дерматита согласно международному клиниче‑

скому протоколу лечения. Рост количества случаев аллергического контактного дерматита, вызванных 

акрилатными соединениями в составе медицинских материалов, требует дальнейшего исследования 

и внедрения эффективных профилактических мер для обеспечения безопасности пациентов.
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INTRODUCTION
Contact dermatitis is an inflammatory eczematous 

skin disease. Typical forms of contact dermatitis in‑

clude irritant contact dermatitis and allergic contact 

dermatitis. Irritant contact dermatitis is a non‑specific 

skin reaction to direct chemical exposure by releasing 

inflammatory mediators from epidermal cells. Allergic 

contact dermatitis (ACD) is a type IV (delayed‑ acting) 

hypersensitivity reaction to a small molecule of fewer 

than 500 daltons or a hapten that comes into contact 

with the skin of a sensitized person [1].

According to the latest data, ACD accounts for 20% 

of contact dermatitis, while allergens vary greatly de‑

pending on geographic location, age, gender, different 

preferences, and comorbidities of the population [2]. 

For example, women are at greater risk of develop‑

ing ACD because they are more likely to encounter 

household irritants and beauty products [3].

The incidence of allergic contact dermatitis is cur‑

rently growing. The increase in morbidity is due to 

various social and medical aspects, particularly the 

development of the chemical industry [4]. Nowadays, 

acrylates are a considerable part of the thriving chem‑

ical industry. Acrylate monomers containing an acrylic 

group, obtained from acrylic and methacrylic acids, 

are increasingly being used [5, 6]. The development 

of 2‑hydroxyethyl methacrylate (HEMA) and other ac‑

rylate compounds began in the 1930s. In a short time, 

scientists have found applications in producing var‑

nishes, plastics, adhesives, latex paints, and surface 

coatings [7]. Acrylate monomers released from the 

polymer structure act as haptens, have a high aller‑

genic potential, and can often cause allergic contact 

dermatitis [8].

CASE REPORT
A 32‑year‑old patient, female applied to the Allergy 

Centre “DiVera” in Karaganda city with complaints of 

severe itching, burning, and rashes on the skin. Ac‑

cording to anamnesis morbi, the patient underwent 

a planned operation for delivery by cesarean section 

according to Joel‑ Cohen. During hospitalization, the 

sutures were treated with a chlorhexidine solution 

and medical patches. 48 hours after using medical 

bactericidal polymer‑ based adhesive plasters (Bioplas‑

ter), itchy rashes and bumps were observed on the 

abdomen skin next to postoperative sutures and the 

chest skin. Skin redness, itching, and weeping were 

noted on the surface of both arms in the area where 

the intravenous catheter was applied. According to 

the examination, except for the chest rashes, inflam‑

mation and redness had clear boundaries correspond‑

ing to the areas of application of the medical plaster. 

The patient did not take any treatment independently 

and consulted an allergist‑ immunologist.

According to anamnesis vitae, she has worked as 

a nail service master for 3.5 years.

Allergy anamnesis: a previous triple reaction to 

medical patches (within two years) manifested by 

urticaria. The condition resolved quickly by taking 

the antihistamines — Chloropyramine 25 mg per os. 

In November 2022, while performing a beauty pro‑

cedure using gel polish, onycholysis and eczematous 

rashes appeared. The patient’s condition improved 

by taking the corticosteroid Dexamethasone and the 

antihistamine drug Fexofenadine per os. Previously, 

the patient rarely used this procedure for herself. Her 

work process was always carried out with gloves.

Physical examination

The patient’s condition is of moderate severity due 

to skin lesions. The tongue is covered with a white 

coating. Skin examination: on the anterior surface 

of the chest, the lower third of the neck skin (Fig. 1), 

and the anterior surface of the abdomen (Fig. 2), 

pinkish‑red hyperemia is observed. There is a bright 

red hyperemia with clear boundaries, crusts, and 

peeling elements on the right and left‑hand inner and 

outer surfaces (Fig. 3, 4). There are no auscultatory 

changes in the heart and lungs. The abdomen is soft 

and painless during the palpation.

Laboratory results

The following results were obtained: eosinophilia 

(9.2 x 109/l), an elevated total IgE in the blood serum 

by ELISA method (310 IU/ml).

Allergy skin tests

Сonsidering the history of the disease and 

allergy anamnesis, the patient was recommended 

a diagnostic patch test IQ Ultimate ™ using MA‑1000 

Acrylate Series (Adhesives).
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Patch test results revealed a strongly positive 

reaction (++) to 2‑hydroxyethyl methacrylate hapten 

with the formation of discrete vesicles.

The patient was diagnosed with allergic contact 

dermatitis,  sensitization to 2‑hydroxyethyl 

methacrylate (in the composition of varnish and 

medical plasters). The diagnosis was made based 

on the patient’s symptoms, past and present illness 

history, physical examination, laboratory and allergy 

skin tests.

Treatment

The outpatient therapy included:

1) topical soaks with Burow solution (1:40 dilution);

2) hypoallergenic diet;

3) elimination measures: restriction of synthetic 

detergents and excluding gel polishes and medical 

patches, replacement of patches with a protective 

film for the skin and hypoallergenic surgical fabric 

tapes;

4) medications: loratadine 10 mg once daily 

for 14 days per os; topical steroids — mometasone 

furoate, 0.1%, 1–2 times a day for 10 days.

Further management: use of emollients in order to 

restore the barrier properties of the skin.

Treatment outcomes

After the treatment, there was a gradual decrease 

in hyperemia and rashes on the skin. The symptoms 

completely resolved within 10 days. The total level of 

IgE normalized to 70 IU/ml.

DISCUSSION
Describing this clinical case, we emphasize the in‑

creasing importance of 2‑hydroxyethyl methacrylate 

(HEMA) compounds in developing allergic contact 

dermatitis. The growing use of long‑lasting chemi‑

cal nail products leads to sensitization and increased 

chances of allergic contact dermatitis [8]. Nail mas‑

ters and beauticians account for most of occupational 

Figure 1. Hyperemia on the chest and lower 

third of the neck

Figure 2. Hyperemia and swelling on the abdomen surface

Figure 3. Bright red hyperemia with clear bound-

aries on left hand

Figure 4. Hyperemia, crusts and peeling elements on the 

right and hand
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cases of HEMA‑induced allergic contact dermatitis 

and are considered the subgroup most susceptible to 

developing ACD [9]. All types of artificial nails contain 

acrylates and may cause sensitization. This applies to 

cosmetologists who work directly with such materials 

and people receiving nail services [10].

Sensitization can develop after months or even 

years of using gel nail polish [11]. Clinical manifesta‑

tions of skin allergy include periungual eczematous 

lesions, nail dystrophy, sometimes with concomitant 

atypical localizations such as abdominal or neck der‑

matitis [12].

In our case report, the patient’s allergic history indi‑

cated a previous reaction to the gel polish procedure. 

Afterward, typical clinical manifestations of ACD ap‑

peared. One month after the allergic reaction to the 

nail procedure, the patient had a surgery operation 

and was recommended to use medical patches con‑

taining HEMA as an adhesive substance [13].

According to disease anamnesis, authors assumed 

that the patient was explicitly sensitized to the medi‑

cal patch component, given the nature of the rash 

with clear boundaries. The authors’ assumption was 

confirmed by laboratory and specific skin allergy 

examinations. The laboratory tests revealed eosino‑

philia and a high level of total Ig E. The total IgE level 

was apparently associated with repeated exposure 

to an allergen [14]. The increase in the level of blood 

eosinophils was due to the allergic component of the 

immune response, accompanied by hyperproduction 

of IgE [15].

Furthermore, we observed a strongly positive reac‑

tion with the formation of discrete vesicles during the 

patch‑test with HEMA, which was a part of the gen‑

eral panel of specific haptens. Considering the symp‑

toms, allergic anamnesis and anamnesis vitae, the 

patient was diagnosed with allergic contact dermati‑

tis and sensitization to 2‑hydroxyethyl methacrylate.

Some studies on allergic reactions also confirm 

the possibility of sensitization to other acrylates in 

medical materials using an adhesive substance. For 

instance, there are cases of ACD after the use of hair 

prosthesis fixators [12] and popular medical devices 

for express glucose monitoring, where the device 

is fixed on the skin for 14 days using an adhesive 

including acrylates [16].

CONCLUSION
Nowadays, 2‑hydroxyethyl methacrylate has be‑

come a common cause of allergic contact dermati‑

tis. Acrylates are most frequently used by the beauty 

industry, including nail service, but a new significant 

trend is allergic contact dermatitis caused by medical 

products. Our case report demonstrated long‑term 

sensitization to 2‑hydroxyethyl methacrylate in con‑

nection with professional activities. Sensitization led 

to a pronounced allergic reaction due to exposure to 

another material — a medical patch that included an 

identical chemical polymer in its composition. In most 

cases, contact dermatitis resolves on its own and is 

treated with simple, supportive measures. However, 

in some patients, the disease has a chronic course and 

can significantly affect the quality of life. The grow‑

ing number of ACD cases caused by HEMA in medical 

materials certainly requires more effective preven‑

tive measures and particular regulations in the patient 

safety area.
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