
Academic Editor: Camilla Chello

Received: 20 July 2026
Revised: 20 September 2026
Accepted: 28 October 2026
Published: 2 November 2026

Copyright: © 2026 by the authors. 
Licensee MDPI, Basel, Switzerland. 
This article is an open access article 
distributed under the terms and 
conditions of the Creative Commons 
Attribution (CC BY) license.

Review

The Influence of (Meth)acrylates on Occupation-Associated Skin 
and Mucosal Allergic Reactions
Marija Delaš Aždajić 1 , 2 , * , Mirta Peček 3 , Lucija Črnjević 1 , Lana Premuž 4 , Christina Khouri Matić 1 
and Liborija Lugović-Mihić 1 , 4 

1  Department of Dermatovenerology, Sestre Milosrdnice University Hospital Center, Vinogradska cesta 29, 
10000 Zagreb, Croatia; liborija@sfzg.hr (L.L.-M.)

2  School of Medicine, The Catholic University of Croatia, Ilica 244, 10000 Zagreb, Croatia
3  Lipik Special Hospital for Medical Rehabilitation, Ul. Marije Terezije 13, 34551 Lipik, Croatia; 

mirta.pec@gmail.com
4  School of Dental Medicine, University of Zagreb, Gundulićeva 5, 10000 Zagreb, Croatia
* Correspondence: marija.delas.azdajic@kbcsm.hr

Abstract

Acrylates and methacrylates are common sources of skin and mucosal changes. Adverse, 
occupation-related reactions, such as allergies to acrylic resin monomers, have historically 
predominantly affected dental personnel. Nowadays, acrylic compounds are widely used in 
commercial products, the cosmetics industry, medical equipment, engineering and graphics; 
therefore, allergic reactions are common, especially in strongly sensitized patients. Generally, 
the most critical allergens among (meth)acyrlates are hydroxyethyl methacrylate (HEMA), 
hydroxypropyl methacrylate (HPMA), ethylene glycol dimethacrylate (EGDMA), methyl 
methacrylate (MMA), ethylene methyl acrylate (EMA), etc. Cross-reactivity between 
different acrylate and methacrylate compounds can also occur. Given the increasing number 
of occupational allergic reactions due to skin and mucosal contact with products containing 
(meth)acrylates, this review aims to present the latest data on reactions to these compounds 
across different professions. Greater awareness of (meth)acrylate allergies as a result of 
occupational exposure may improve patient safety and prevent chronic occupational skin 
and mucosal diseases.

Keywords: occupational disease; acrylates; methacrylates; allergic contact dermatitis; 
allergy; sensitization; irritant reaction; toxic reaction; skin; nails

1. Introduction
Occupational diseases encompass a broad range of diseases and conditions associated 

with work-related factors. In various occupations, including healthcare settings, occu-
pational exposure predominantly affects skin-exposed areas such as the hands, face and 
oral/nasal mucosa [1,2]. Adverse outcomes, including hand dermatitis or eczema, often re-
sult from repeated or prolonged contact with various substances, including acrylates [1–3]. 
Hand dermatitis most commonly presents as contact dermatitis, which can be classified 
into two distinct types: irritant contact dermatitis (ICD) and allergic contact dermatitis 
(ACD), each with a unique underlying pathogenesis (Figure 1). ICD, however, is the most 
common presentation of occupational skin disease [2,3].

Pathogenetically, ACD involves a type IV hypersensitivity reaction, i.e., an allergy medi-
ated by a delayed-type immune mechanism, which typically occurs 24 to 72 h after repeated 
contact with a sensitizing substance—hapten [2]. This process involves T-cell activation 
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with skin antigen-presenting cells, Langerhans cells, which capture these modified proteins 
and migrate to local lymph nodes, where they present the proteins to T-lymphocytes, creat-
ing a pool of sensitized memory T-cells. When the individual is exposed to the sensitizing 
substance again, these memory T-cells rush to the site of contact, and over the course of 
24 to 72 h, they release pro-inflammatory cytokines that recruit other inflammatory cells. 
This causes tissue damage with clinical manifestations (itching, localized swelling, blistering, 
and painful skin/oral erosions).

 

Figure 1. Occupation-related contact dermatitis in dental assistant.

While ACD involves an immune response to residual acrylate monomers or mask 
resins, ICD involves physical friction, trapped sweat, or harsh chemical sterilization residues. 
Although people often report having an allergic reaction to some substance, non-allergic 
reactions, or ICD, are actually more common. Irritant or toxic reactions can be caused by 
various non-allergic factors. Individuals with a history of atopic diathesis, who are prone 
to type I allergies and often suffer from atopic dermatitis, asthma, or allergic rhinitis, are at 
higher risk of unwanted reactions to acrylates due to many factors: having a defective skin 
barrier, which is frequently linked to filaggrin gene mutations, which allows potent acrylate 
monomers to easily penetrate the skin’s layers and trigger an immune response; frequent 
baseline inflammation (pre-existing skin irritation and micro-tears from atopic dermatitis are 
a good environment for chemical sensitization); and specific subtype susceptibility—such 
as hydroxypropyl methacrylate (HPMA), as confirmed by patch test.

Thus, accurately identifying and diagnosing ACD and ICD require understanding 
the patient’s working conditions and employing a comprehensive medical approach that 
includes detailed patient history and clinical examination. Since the clinical presentation 
of both conditions is usually similar, a patch skin test can be used to differentiate between 
them. A positive patch test, together with a patient history indicating hypersensitivity to 
specific allergens, is suggestive of ACD. Patch testing is the gold standard for confirming 
ACD, including for acrylate allergies. Because not all acrylate compounds are included 
in standard baseline series, additional testing with specific (meth)acrylate allergens may 
be necessary, particularly in dental and other professionals exposed occupationally [4–6]. 
Several factors contribute to this process of developing occupation-related skin changes. For 
instance, according to a study on hand skin changes among dental professionals and stu-
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dents [2], skin lesions were significantly more frequent among individuals who had longer 
work experience, made frequent glove changes, were in prolonged wet-work conditions and 
washed their hands more often, as well as those with a personal history of allergic conditions. 
Common allergens implicated in ACD include nickel, balsam of Peru, chromium, neomycin, 
formaldehyde, thimerosal, fragrance mix, cobalt, and parthenium [4]. Common sources of 
contact allergens for healthcare workers are gloves, hand disinfectants and other antiseptic 
products, and handcare cosmetics [6]. Among the numerous occupational allergens en-
countered in healthcare, acrylates and methacrylates are recognised as important causes 
of ACD, particularly among dental professionals. According to one study among dental 
healthcare providers [7], acrylates were identified as the second most common contact 
allergen (6.1%), after nickel sulfate (12.3%). Furthermore, one study conducted among 
physicians and dentists has demonstrated sensitization to specific occupational contact 
allergens, with some dentists testing positive for acrylates [8].

Aside from healthcare, the increased use of acrylates in cosmetics has also led to 
the rising trend of unwanted skin reactions. The popularity of long-lasting cosmetics has 
caused a massive surge in acrylate allergies in the beauty industry. Consequently, salon 
workers experience the highest rates of occupational exposure from applying and filing 
gel nails, acrylic extensions, shellac, eyelashes and hair extensions [9,10]. Thus, beauty 
industry professionals and consumers are at higher risk for unwanted reactions to acrylates. 
According to the literature, allergies to cosmetic components most frequently include 
reactions to fragrances, skin-conditioning agents, surfactants, and preservatives, as well as 
acrylates [11].

Specifically, acrylates in cosmetics and protective face masks cause skin and mucosal re-
actions, primarily through a delayed allergic response, i.e., ACD, or through direct chemical 
and mechanical irritation [5,10]. In acrylate-based skincare masks, polymerized acrylates 
used as film-formers or thickeners are generally stable and safe; however, they can trigger 
reactions if they contain residual, uncured monomers. Acrylates and acrylates-based face 
masks trigger skin reactions through four main mechanisms outlined below. In monomer 
sensitization, acrylate monomers, the raw liquid/powder blocks before they form a hard 
plastic or gel, act as potent skin sensitizers, and when unpolymerized monomer impurities 
come into prolonged contact with the skin of a sensitized person, they act as haptens. The 
subsequent exposure triggers ACD. Another important mechanism is cross-contamination 
and ectopic transfer. Beauty treatments, like ultraviolet (UV)-cured gel nails or eyelash 
extensions, may cause a contact allergic reaction to acrylates, and once an individual is 
sensitized, just touching/scratching the face can transfer residual monomers to facial skin, 
causing “ectopic” dermatitis on the eyelids, cheeks, or neck. Also, being sensitized to one 
type of acrylate often causes a cross-reaction to other acrylates in cosmetic creams or sheet 
masks. A third mechanism is occlusion and enhanced skin penetration. Here, cosmetic 
face masks and personal protective equipment masks trap expired air, sweat, and moisture, 
creating a warm, humid environment that hydrates the skin’s corneal layer, temporarily 
weakening the skin barrier, which allows trace chemical irritants, adhesive residues, or 
acrylates within the mask’s fabric to penetrate more deeply. This significantly increases the 
risk of both ICD and ACD. Finally, the adhesive material in protective face masks can be a 
source of exposure—certain medical/surgical/N95 masks utilize acrylic-based adhesives or 
resins in their structures, straps, or nasal foam pads to ensure a secure fit, and continuous 
friction, tight pressure, and sweat dissolve/release these bound chemicals, causing direct 
localized nasal, cheek and periauricular lesions.

As mentioned above, acrylates can trigger unwanted mucosal changes [5,10]. Exposure 
to acrylates and methacrylates, e.g., via dental prostheses, composite fillings, orthodon-
tic materials, and cosmetic gel nails, may cause oral manifestations including allergic or 
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irritant contact stomatitis. Here, the occurrence of lesions includes delayed-type (Type 
IV) allergies to residual, unpolymerized monomers. The primary oral/mucosal manifesta-
tions include mucosal erythema and hyperemia, limited to the areas directly touching the 
acrylate-containing material, like the palate or gums beneath a denture; burning mouth 
and oral pain (localized burning, stinging, or distinct pain even when visible tissue changes 
look minimal); oral lichenoid reactions (white, lace-like patches/lines that mimic oral 
lichen planus, occurring exactly where the tissue rests against the offending dental mate-
rial); vesicles, erosions, and ulceration, potentially with raw, painful sores or open ulcers; 
epithelial peeling and desquamation (sloughing off of the top layers of the oral lining, 
leaving the underlying tissue raw and sensitive); cheilitis and perioral dermatitis (severe 
lip or perioral inflammation, cracking, scaling, or redness); as well as subjective sensory 
disturbances—patients frequently report localized numbness (paresthesia) or a temporary 
loss of taste.

In this narrative review, a literature search was conducted using the PubMed database 
to identify studies investigating occupational exposure to acrylates and methacrylates as 
an important cause of ACD. The literature search included articles published up to July 
2026. Relevant publications were identified using combinations of keywords related to 
occupational disease; acrylates; methacrylates; allergic contact dermatitis; allergy; sensi-
tization; irritant reaction; toxic reaction and the dermatological conditions discussed in 
this review (respiratory manifestations, eye irritation, asthma, hand/facial/periungual 
dermatitis). Original research articles, clinical studies, observational studies, and review 
articles published in English were considered for inclusion. Additional relevant references, 
including case reports, were identified through manual screening of the reference lists of 
selected articles. Studies were included when they provided information on occupational 
allergic reactions due to skin and mucosal contact with products containing (meth)acrylates, 
disease burden, pathophysiological mechanisms, or related clinical outcomes. Publications 
not relevant to the objectives of the review were excluded.

2. Acrylates and Methacrylates: Properties, History, and Applications
Acrylates and methacrylates are compounds used in plastic and polymer production 

(they are formed by esterifying acrylic or methacrylic acid) [12,13]. Due to reactive double 
bonds, acrylates and methacrylates have polymerising characteristics when they form stable 
polymerised structures—polymerisation happens spontaneously at room temperature or is 
induced by heat or UV light [4,14].

Specifically, acrylates, methacrylates, and cyanoacrylates are chemically related 
monomers that are widely used in dentistry, medicine, cosmetics, and various consumer 
products. Acrylates are derived from acrylic acid, whereas methacrylates are derived 
from methacrylic acid and contain an additional methyl group next to the carbon–carbon 
double bond [15]. Both acrylates and methacrylates contain a reactive double bond that 
allows polymerization and the formation of polymeric materials. Due to their structural 
similarities, acrylates and methacrylates may show similar sensitization patterns and cross-
reactivity [16].

The term “(meth)acrylates” is commonly used to refer to acrylates and methacrylates 
collectively. Cyanoacrylates, however, have a different chemical structure, and although 
they can also cause ACD, they should not be included under the general term “(meth)acry-
lates” [16,17]. Cyanoacrylates contain a cyano group adjacent to the carbon–carbon double 
bond and polymerize rapidly, which makes them particularly useful as adhesives. Thus, 
they are widely used in medical and surgical adhesives, as well as in cosmetic products 
such as eyelash adhesives.
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Cross-reactivity between different acrylates and methacrylates does not occur equally 
between all compounds [16,17]. Generally, when sensitization to one methacrylate or 
acrylate occurs, a person may then be susceptible to reactions to other structurally related 
compounds [17,18]. In contrast, clinically relevant cross-reactivity between cyanoacry-
lates and acrylates or methacrylates appears to be uncommon [17,19]. For this reason, 
cyanoacrylates should be evaluated separately when interpreting patch test results and 
assessing possible sources of occupational exposure [17,19]. This distinction is particularly 
important for 2-octyl cyanoacrylate (2-OCA), which is used in surgical adhesives [16,17]. 
After their introduction in the 1930s, acrylate and methacrylate compounds started to be 
widely used, especially for the mass production of Plexiglas (polymethyl methacrylate), 
as well as in metallurgy and the production of paints, coatings, and printing inks [4,5]. 
Acrylates and methacrylates are also commonly used in dental healthcare, where they are 
components of denture bases, composite resins, dentine bonding agents, and glass ionomer 
materials [13,20,21]. Their use in dentistry was traditionally mentioned as predominant. 
Over time, new acrylates have been introduced into dentistry, paints, adhesives, composite 
resins, printing inks, artificial nails, various medical devices, contact intraocular lenses, and 
bone cements for orthopedic endoprostheses [12].

In the past, ACD caused by (meth)acrylates predominantly affected dental personnel 
and workers in the fibre-glass, printing, painting and coating industries. Nowadays, an 
increasing number of allergic reactions are due to the use of nail coatings that contain 
blends of various petroleum-based acrylate/methacrylate derivatives. Consequently, in 
2020, European legislation restricted 2-hydroxyethyl methacrylate (2-HEMA) only in nail 
cosmetics to professional use [22,23].

Still, due to increasing use of acrylate compounds in the last few decades, a rise in 
(meth)acrylate ACD cases has been reported within the cosmetics industry [24]. The 
primary sources of sensitization are the application of artificial eyelashes, artificial hair 
extensions, and artificial nails [25,26].

3. Sensitization and Pathogenesis of Acrylate Allergies
Although fully polymerized (meth)acrylates are inert and non-toxic, residual active 

monomeric particles may occasionally be released from polymerized structures. These 
monomers act as haptens with high sensitization potential, inducing allergic manifestations 
with occurrence of ACD (type IV hypersensitivity reaction) which typically appears 24 to 
72 h after repeated contact with a sensitizing substance—hapten) [2,12,27–29].

By the mid-20th century, numerous cases of ACD caused by methyl methacrylate 
(MMA) had been documented, as well as potential irritant reactions. Many reports have 
since documented occupational ACD due to exposure to (meth)acrylate monomers. MMA 
is a potent dermal sensitizer which can cause a delayed (type IV) allergy. When the 
skin/mucosa of a previously sensitized person is repeatedly exposed to the monomer, it 
triggers an immune-mediated contact allergic reaction. Although the MMA molecule is 
too small to be recognized by the immune system on its own, it is chemically reactive and 
penetrates the skin, binding to native tissue proteins covalently. This combined structure 
acts as a hapten, which immune cells identify as a foreign threat. Because MMA causes skin 
barrier disruption, it may also trigger direct cytotoxicity and irritation (acute reactions), 
as in its liquid monomer state, MMA is a highly volatile, small-molecule organic solvent. 
Upon contact with the skin, the monomer dissolves the corneal protective lipid bilayers, 
causing direct cellular damage, such as cytotoxicity, and consequent localized manifestations 
(e.g., redness, burning) and ICD. Finally, there is the possibility of increased mucosal 
vulnerability—the oral cavity and gingiva lack the skin’s protective, keratinized outer layer, 
making them even more vulnerable. Free residual MMA monomers leaching from poorly 

https://doi.org/10.3390/allergies6040042

https://doi.org/10.3390/allergies6040042


Allergies 2026, 6, 42 6 of 18

cured dental prosthetics or cement can directly irritate the epithelial lining, inducing burning 
sensations, erythema, and mucosal peeling.

During the 1990s, a marked increase in acrylate sensitization among dental personnel 
was observed [30,31]. Considering the frequent occupational contact with acrylates and 
the potential for adverse reactions during dental procedures, dental professionals are 
particularly at risk of manifesting allergies to acrylates and methacrylates. Consequently, 
acrylates and, less commonly, methacrylates such as hydroxyethyl methacrylate (HEMA), 
triethylene glycol dimethacrylate (TEGDMA), and bisphenol A-glycidyl methacrylate (Bis-
GMA) are recognized as substances that may trigger both ICD and ACD. These sensitizing 
haptens are present in uncured dental adhesives and cements at concentrations ranging 
from 50% to 90% [32]. Due to the frequent occurrence of contact dermatitis caused by 
these compounds, the American Contact Dermatitis Society declared (meth)acrylates the 
“Allergen of the Year” in 2012, while isobornyl acrylate received the same designation in 
2020 [12,14,33].

There are many acrylates which may cause allergic reactions, including bisphenol 
A-glycidyl methacrylate (Bis-GMA), ethylene methyl acrylate (EMA), HEMA, hydrox-
ypropyl methacrylate (HPMA), bisphenol A-glycidyl methacrylate (Bis-GMA), ethylene 
glycol dimethacrylate (EGDMA), isobornyl acrylate (IBOA), MMA, pentaerythritol tri-
acrylate (PETA-3), triethylene glycol dimethacrylate (TEGDMA), tripropylene glycol di-
acrylate (TPGDA), urethane dimethacrylate (UDMA), 2-octyl cyanoacrylate (2-OCA) and 
4-acryloylmorpholine (4-ACMO).

Ethylene methyl acrylate, a flexible thermoplastic copolymer used in packaging and 
adhesives, and ethyl methacrylate, a reactive liquid monomer primarily used in dental 
products and cosmetic acrylic nails, share the same acronym (EMA); however, they are 
entirely different chemical substances with distinct physical states, molecular structures, 
and industrial uses.

4. Sources of Acrylate Exposure
Historically, occupational (meth)acrylate allergies predominantly affected dental per-

sonnel. However, since acrylic compounds are nowadays widely used in commercial 
products, industry, medical equipment, engineering and graphics, concomitant allergic 
reactions to acrylic resin monomers are common, especially in strongly sensitized patients 
(Figure 2). 

Figure 2. Occupations in which reactions to (meth)acrylates may occur.
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The last few decades have seen an increase in unwanted reactions, including ACD to 
(meth)acrylate, especially within the cosmetic industry. This is attributed to the increasing 
use of acrylate compounds, with more common reactions to artificial nails and eyelashes or 
artificial hair extensions [24–26]. The widespread availability, low-cost and frequent use 
of artificial products based on acrylates, methacrylates, or cyanoacrylates have resulted 
in numerous adverse reactions [26,33]. With nail polishes, the most popular technique 
used to involve the application of powder and liquid mixtures containing acrylates onto 
the nail plate; this method is now rarely used due to its time-consuming nature. Modern 
long-lasting acrylate-based nail coatings contain blends of various petroleum-based acry-
late/methacrylate derivatives that are applied to the nail plate and polymerized under UV 
light [34]. Again, these products are widely accepted and used in the cosmetic industry 
due to their affordability and ease of application [25,26].

Recent reviews have confirmed that nail cosmetics remain among the fastest-growing 
sources of acrylate sensitization. All types of artificial nails contain acrylates and can induce 
allergic or irritant reactions among nail technicians and beauticians and their clients. Also, 
the increasing availability of home-use gel nail kits and UV-curable products has contributed 
to a continued rise in ACD among both nail technicians and consumers [35].

The causes of these unwanted reactions are various: uncured monomers (liquid gel or 
acrylic touching the skin before it hardens); under-curing (using incompatible UV/LED 
lamps or expired bulbs, leaving uncured reactive chemicals behind); nail dust (inhaling 
or touching microscopic dust particles generated when filing down enhancements); and 
poor technique (sloppy application that allows product to pool in the cuticles or sidewalls). 
Thus, nail artists often develop ACD from repeated skin contact with uncured acrylate and 
methacrylate monomers from gel and acrylic nail products. Reactions may also happen due 
to uncured monomers—liquid gels and acrylic powders contain small molecules that act as 
strong skin sensitizers before they are fully hardened (polymerized) under a UV/LED lamp. 
It is important to note that sensitivity is lifelong, i.e., once a nail artist becomes sensitized 
through repeated tiny exposures, the allergy is permanent and re-exposure triggers faster, 
worse reactions.

Acrylates are also widely used in healthcare settings, and allergic reactions have been 
reported to acrylates present in bone cement as part of orthopedic endoprostheses, glue 
closure for venous reflux, intraocular lenses, hearing aids, and histological embedding 
materials [36,37]. Wound dressings and adhesives have also been identified as potential 
sources of acrylate sensitization [38]. In surgical practice, cases of severe ACD have been 
described following exposure to surgical adhesives containing acrylates such as 2-OCA [39]. 
Prolonged exposure or re-exposure to skin adhesives increased the risk of allergic reaction, 
particularly in patients with inflamed or compromised skin [38]. A rising number of medical 
devices such as electrodes used for transcutaneous electrical nerve stimulation (TENS), 
electrocardiogram electrodes (ECG) and diabetic devices have recently been reported 
as a potential trigger to ACD due to acrylates [22,39–42]. According to the results of a 
multicenter study, skin reactions to the diabetic device were observed immediately beneath 
the adhesive area of the glucose sensor, with confirmed allergy to IBOA in the majority of 
affected patients [39,43]. More recently, IBOA has also been identified as a sensitizer in a 
tubeless insulin pump, due to similar adhesive-related reactions [44]. New reports continue 
to identify acrylates, particularly IBOA and related compounds, as relevant allergens in 
wearable diabetes devices, highlighting the need for improved material transparency and 
diagnostic approaches [45].

Cases of ACD to acrylates have also been described in aesthetic medicine following 
intradermal injection of a filler used for nasal tip correction, with subsequent confirmation 
of allergy to MMA [46]. Finally, potential reactions to acrylates due to their presence in 
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everyday convenience products has been connected to daily use of incontinence or menstrual 
pads [25,47,48].

In addition, industrial and manufacturing workers are also at risk. Spencer et al. 
reported that over a quarter of all patients were exposed to (meth)acrylates in industry jobs, 
with anaerobic thread sealants containing (meth)acrylates as the most common sources of 
ACD [5]. Thus, unwanted reactions to acrylates may occur in industries using paint and 
lacquer (e.g., car manufacturing, or printing and graphic designing [5,10]. Those working 
with anaerobic sealants, fiberglass, structural adhesives (like superglues), and windscreen 
glues may also develop reactions [10].

5. Cross-Reactivity Among Acrylates and Methacrylates
Cross-reactivity between different acrylate and methacrylate compounds occurs be-

cause of their similar chemical structures. Once a person becomes sensitized to one type of 
acrylate, cross-reactions might happen from other types from the same group, even when 
contained in different products. Consequently, sensitized individuals may react to multiple 
related monomers, even when exposure has primarily occurred to a single compound. 
This may complicate the identification of the causative allergen and the interpretation 
of patch test results. According to data, cyanoacrylates generally do not cross-react with 
(meth)acrylates; therefore, they might be a safe alternative option in sensitized patients [42]. 
Careful evaluation of both occupational and everyday exposures is essential in patients 
with suspected acrylate allergy [4,5].

6. Occupational Acrylate Allergy in Dental Professionals
Occupational allergy to (meth)acrylates still predominates among dental personnel in 

comparison to other professionals. In comparison to other professionals, where varying 
frequencies of sensitization to (meth)acrylates have been reported [4,49]. The most critical 
allergens for dentists and dental assistants are 2-HEMA and MMA, whereas for dental 
technicians, the predominant allergen is EGDMA) [50]. According to recent survey research, 
dental technicians have a noticeably higher prevalence of dermatoses after contact with 
acrylates (71.7%) [51]. Occupational skin exposure to allergens in dental clinics, together 
with frequent disinfection, hand washing and prolonged use of protective gloves, triggers 
or worsens hand eczema symptoms among dental staff [52]. Cross-sensitization should not 
be forgotten, especially if previous sensitization through non-dental sources such as nail 
polish or industrial adhesives has happened [53].

7. Clinical Manifestations of Occupational Acrylate Allergy
Typical cutaneous manifestations of (meth)acrylate allergy in various professions 

include hand eczema, pulpitis of the fingertips (particularly of the first three fingers), and 
generalized dermatitis [50,54–58]. Occupational exposure, common causes and route of 
exposure to acrylates and common allergic and irritant manifestations are presented in 
Table 1. Due to the airborne release of acrylate particles or the transfer of allergens via 
contaminated tools or hands, facial and eyelid involvement may also occur [25,56]. So, in 
addition to cutaneous changes, acrylates can elicit mucosal manifestations including adverse 
respiratory reactions, such as dyspnea, asthma (with or without angioedema), or rhinocon-
junctivitis [59]. Some epidemiological studies of unwanted reactions to (meth)acrylates 
are presented in Table 2.
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Table 1. Occupational exposure to acrylates and common allergic and irritant manifestations.

OCCUPATION
MAIN SOURCE 
OF ACRYLATE 

EXPOSURE

MAIN 
ROUTE(S) 

OF 
EXPOSURE

COMMON 
ACRYLATES/

METHACRYLATES

TYPICAL 
CUTANEOUS 
MANIFESTA-

TIONS

TYPICAL 
MUCOSAL/

RESPIRATORY 
MANIFESTA-

TIONS

REFERENCES

ORTHODON-
TIST

Orthodontic 
appliances, 

bonding agents

Skin contact, 
inhalation

MMA, HEMA, 
TEGDMA, 
Bis-GMA

Allergic and 
irritant contact 

dermatitis, 
predominantly of 

the hands

Eye irritation; 
occasional 

asthma/rhinitis
Wiechens, 2025 [52]

DENTIST Composite resins, 
adhesives

Skin contact, 
inhalation

HEMA, TEGDMA, 
UDMA, Bis-GMA

Contact 
dermatitis, 

predominantly of 
the hands and 

face

Eye and 
respiratory 
irritation

Lyapina, 2014; 
Kanerva, 2000; 
Aljohani, 2025; 

Aalto-Korte, 2007; 
Premuž, 2026; 
Smidtas, 2026; 

Rustemeyer, 2019 
[14,30,49–51,53,54]

DENTAL 
TECHNICIAN

Denture-base 
resins, acrylic 

processing

Skin contact, 
inhalation

MMA, EMA, 
HEMA

Contact 
dermatitis, 

predominantly of 
the hands; 
frequently 

chronic

Respiratory 
irritation

Aalto-Korte, 2007; 
Premuž, 2026; 
Smidtas, 2026; 

Rustemeyer, 2019 
[50,51,53,54]

DENTAL 
ASSISTANT Dental materials Skin contact HEMA, TEGDMA, 

MMA

Irritant contact 
dermatitis, 

predominantly of 
the hands

Eye irritation

Aalto-Korte, 2007; 
Premuž, 2026; 
Smidtas, 2026; 

Rustemeyer, 2019 
[50,51,53,54]

ORTHOPEDIC 
SURGEON Bone cement Skin contact, 

inhalation MMA Contact 
dermatitis

Respiratory 
irritation

Sasseville, 2012; 
Leggat, 2009 [12,36]

SURGEON
Surgical 

glues/wound 
adhesives

Skin contact

Butyl acrylate, 
sodium 

polyacrylate, 
EGDMA, 2-OCA

Contact 
dermatitis, 

predominantly of 
the hands

— Leggat, 2009 [36]

NURSE/HEALTH-
CARE 

PROFES-
SIONAL

Medical 
adhesives, bone 

cement
Skin contact Cyanoacrylates, 

MMA

Contact 
dermatitis, 

predominantly 
irritant

—
Moshirfar, 2021; 
Rouhani, 2026 

[37,38]

NAIL 
TECHNICIAN

Acrylic and gel 
nail systems

Skin contact, 
inhalation

EMA, HEMA, 
Di-HEMA

Contact 
dermatitis, often 

involving the face; 
periungual 

dermatitis; nail 
dystrophy

—

Raposo, 2017;
Lin, 2018;

Gatica-Ortega, 2017;
Gonçalo, 2018; 
Mieriņa, 2025; 

Marrero-Alemán, 
2019

[24–26,28,34,60]

COSMETOLO-
GIST

UV gels, nail 
products Skin contact HEMA, EMA

Contact 
dermatitis, 

predominantly of 
the hands and 

face

—
Rieder, 2016; 

Morgado, 2019 
[61,62]

HAIRDRESSER Hair products Skin contact Acrylate 
copolymers

Irritant and 
allergic contact 

dermatitis
— Uter, 2023 [9]

PLASTIC/
POLYMER 
WORKER

Acrylic resin 
production

Skin contact, 
inhalation MMA, EMA Contact 

dermatitis
Asthma; 

conjunctivitis Borak, 2011 [63]

CONSTRUC-
TION 

WORKER

Adhesives, 
sealants

Skin contact, 
inhalation MMA

Contact 
dermatitis, 

predominantly of 
the hands

Respiratory 
irritation Geukens, 2001 [64]
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Table 1. Cont.

OCCUPATION
MAIN SOURCE 
OF ACRYLATE 

EXPOSURE

MAIN 
ROUTE(S) 

OF 
EXPOSURE

COMMON 
ACRYLATES/

METHACRYLATES

TYPICAL 
CUTANEOUS 
MANIFESTA-

TIONS

TYPICAL 
MUCOSAL/

RESPIRATORY 
MANIFESTA-

TIONS

REFERENCES

FLOORING 
INSTALLER

Acrylic flooring 
materials

Skin contact, 
inhalation MMA

Contact 
dermatitis, 

predominantly of 
the hands; 

potentially severe

— Spencer, 2016 [5]

PIPE 
RELINING 
WORKER

Acrylate-resin 
inner coatings 
applied within 
existing pipes

Skin contact, 
particularly 

facial 
contamination

HPMA, TPGDA

Contact 
dermatitis, 

predominantly of 
the face; skin 

edema

— Szumniak, 2025 [56]

PAINTER/DEC-
ORATOR Acrylic paints Skin contact, 

inhalation Acrylic polymers Contact 
dermatitis Conjunctivitis Geukens, 2001 [64]

AUTOMOTIVE 
PAINTER

Automotive 
coatings

Skin contact, 
inhalation Methacrylates Contact 

dermatitis Asthma Spencer, 2016 [5]

WOOD/FURNI-
TURE 

WORKER

UV-cured acrylate 
lacquer Skin contact PETA-3

Contact 
dermatitis; 
potentially 

airborne allergic 
contact dermatitis

— Saval, 2007 [55]

PRINTING 
WORKER UV-curable inks Skin contact, 

inhalation
Acrylate oligomers, 

HEMA
Contact 

dermatitis Eye irritation Geukens, 2001 [64]

ELECTRONICS 
WORKER

Adhesives, 
coatings Skin contact Acrylate adhesives

Contact 
dermatitis, 

predominantly of 
the hands

— Geukens, 2001 [64]

ARTIST/CON-
SERVATOR

Acrylic paints, 
resins

Skin contact, 
inhalation

Acrylic polymers, 
MMA

Contact 
dermatitis, 

predominantly of 
the hands

Respiratory 
irritation; conjunc-

tival/ocular 
symptoms

Geukens, 2001 [64]

MOBILE-
PHONE 

INDUSTRY 
WORKER

UV-cured acrylic 
glue used in 

screen-protector 
applications

Skin contact IBOA, 4-ACMO

Contact 
dermatitis, 

predominantly of 
the hands

—

Amat-Samaranch, 
2021;

Herreros-Montejano, 
2022

[57,58]

Abbreviations: Acrylates: ethylene methyl acrylate (EMA), isobornyl acrylate (IBOA), pentaerythri-
tol triacrylate (PETA-3), tripropylene glycol diacrylate (TPGDA), 2-octyl cyanoacrylate (2-OCA), 
4-acryloylmorpholine (4-ACMO). Methacrylates: bisphenol A-glycidyl methacrylate (Bis-GMA), 
ethylene glycol di-methacrylate (EGDMA), hydroxyethyl methacrylate (HEMA), hydroxypropyl 
methacrylate (HPMA), methyl methacrylate (MMA), triethylene glycol dimethacrylate (TEGDMA), 
urethane dimethacrylate (UDMA), 2-hydroxyethyl methacrylate (Di-HEMA).

Clinically, an allergic reaction to acrylates typically appears 24 to 72 h after skin contact, 
but developing the actual allergy in the first place takes months to years of repeated exposure. 
The reaction time is 1 to 4 days: skin symptoms (like a rash, redness, or itching) usually 
show up 24 to 72 h after touching uncured acrylate. The pathogenetic mechanism involves a 
delayed response and a type IV hypersensitivity reaction. Since T-cells react slowly, the skin 
may look fine right after a manicure or dental work and then break out days later. It should 
be kept in mind, however, that sensitization can last months or years—it is possible for a 
person to use products containing acrylates for a long time with no issues before ultimately 
developing a reaction.
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Table 2. Data from epidemiological studies on unwanted reactions to (meth)acrylates in various 
occupations—examples from literature.

OCCUPATIONAL 
SECTOR/

POPULATION
STUDY POPULATION/

DESIGN MAIN FINDINGS

VARIOUS 
OCCUPATIONS

Lillienberg, 
2013 [65]

13,284 subjects born 1945–1973; 
questionnaire administered on 

two occasions

429 subjects developed new-onset asthma. Incidence was 
1.3/1000 person-years in men and 2.4/1000 person-years 

in women. Men exposed to epoxy compounds, 
diisocyanates and acrylates had increased risk of 

new-onset asthma. Acrylate-exposed groups included 
dentists, dental assistants, plumbers/pipe fitters, and 

electrical/electronic equipment mechanics.

VARIOUS 
OCCUPATIONS

Geukens, 
2001 [64]

13,833 patients from different 
occupations/industries 
evaluated for suspected 

occupational sensitization to 
(meth)acrylates

Occupational contact allergy to (meth)acrylates was 
diagnosed in 31 patients. Most frequent sensitizers were 
EGDMA (17 positive tests), HEMA (14), and TEGDMA 

(6). A total of 14/31 patients worked in dentistry. In 7/31, 
sensitization was associated with paints, lacquers, 

varnishes, resins, glues, coatings or adhesives. One 
fiberglass worker was allergic to 2-HEMA and EGDMA.

VARIOUS 
OCCUPATIONS

Aalto-Korte, 
2021 [10]

426 patients patch-tested with 
≥1 acrylate series over 10 years

55 patients tested positive to at least one acrylic 
compound. Most frequent allergens were 2-HEMA 

(21 cases), EGDMA (18), and 2-HPMA (16).
Thirty-one cases of allergic contact dermatitis (ACD) were 

attributed to specific exposures: anaerobic sealants (8), 
dental products (7), windscreen glues (3), eyelash/nail 

products (7), UV-cured printing inks (3), paints/lacquers 
(2), and polyester resin (1).

VARIOUS 
OCCUPATIONS

Ramos, 
2014 [66]

2263 individuals studied over 
7 years; 122 underwent patch 

testing

37/122 (30.3%) had a positive reaction to a (meth)acrylate. 
Exposures included artificial acrylic nails (28; 75.7%), 

dental prostheses (4; 10.8%), occupational dental 
materials (3; 8.1%), and industrial production of traffic 
signs/caravans (2; 5.4%). Most patients (31/37; 83.8%) 

reacted to multiple (meth)acrylates.
Most frequent positive reactions: HEMA (81.1%), HPMA 
(78.4%), HEA (54.1%), TREGDA (43.3%), ethyl acrylate 
(37.8%), EGDMA (32.4%), and TEGDMA (32.4%). Nail 
beauticians were the most affected occupational group.

VARIOUS 
OCCUPATIONS

Muttardi, 
2016 [27]

241 consecutive patients 
patch-tested with 

meth(acrylates) and 
cyanoacrylates, 2012–2015

16 patients had positive patch-test reactions. Occupational 
exposure was identified in 8/16: 6 beauticians/nail 
technicians, 1 dental nurse, and 1 electrician. All 

beauticians/nail technicians had multiple acrylate 
allergies. 2-HEMA was the most common allergen 

(12 patients), followed by EGMA and 2-HPA. A total of 
11 patients were allergic to >1 acrylate.

VARIOUS 
OCCUPATIONS

Drucker, 
2011 [67]

3991 patients patch-tested, 
1998–2007

44 patients had a positive reaction to ≥1 acrylate. Most 
common relevant exposures were artificial nails (14) and 

dental materials (9). HEMA, ethyl acrylate (EA), and 
methyl methacrylate (MMA) were the most frequently 

positive screening allergens.

DENTISTRY Aalto-Korte, 
2007 [50]

Dental personnel with allergic 
reactions to acrylic monomers 

identified from Institute of 
Occupational Health records 

over 12 years

Among patients tested with methacrylates, 32/473 had at 
least one allergic reaction.

DENTISTRY Wrangsjö, 
2001 [68]

174 dental personnel referred 
for occupational dermatological 

evaluation
24/109 (22%) had positive reactions to (meth)acrylates.
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Table 2. Cont.

OCCUPATIONAL 
SECTOR/

POPULATION
STUDY POPULATION/

DESIGN MAIN FINDINGS

DENTISTRY Lyapina, 
2014 [14]

139 participants, including 
occupationally exposed dental 
professionals, dental students 

and non-occupationally 
exposed participants

Positive patch-test reactions were reported to MMA (27), 
TEGMA (33), EGDMA (26), Bis-GMA (28), 2-HEMA 

(29), and THFMA (27).

DENTISTRY
Herati-
zadeh, 

2018 [31]

Retrospective 14-year analysis 
(2001–2015) of patch-test data 
concerning dental technicians 

with occupational contact 
dermatitis

Study concerned occupational contact dermatitis 
associated with dental technician exposure to 

(meth)acrylates.

BEAUTY/COS-
METICS

Raposo, 
2017 [28]

230 cases of ACD caused by 
(meth)acrylates: 55 technicians, 

56 consumers and 119 with 
mixed exposure

Most common sensitizers were HEMA (90%), HPMA 
(64.1%), and EGDMA (54.5%).

BEAUTY/COS-
METICS

Gospodi-
nova, 

2023 [69]

34 manicurists with skin lesions 
evaluated in three dermatology 

centres

European baseline patch testing identified positive 
reactions to 2-HEMA in 5 patients (31.25%). Among 

18 patients tested with the professional MN-1000 series, 
positive reactions were most frequent for 2-HEMA and 
2-HPMA (16/18; 88.9% each), EGDMA (15/18; 83.3%), 

and 2-HEA (11/18; 61.1%). Frequent 
co-sensitization/cross-reactivity among sensitizers was 

reported.

MANUFACTUR-
ING/INDUSTRY

Saval, 
2007 [55]

9 employees working in a 
painting department; all 
underwent patch testing

All 9 workers had a positive skin reaction to the PETA-3 
series.

MANUFACTUR-
ING/INDUS-

TRY/RESPIRA-
TORY DISEASE

Savonius, 
1993 [70]

3152 patients examined for 
suspected occupational 

respiratory disease

880 were diagnosed with occupational asthma/respiratory 
disease. A total of 18 cases were attributed to acrylates, 12 

to cyanoacrylates, 4 to methacrylates, and 2 to other 
acrylates.

ELECTRONICS / 
MOBILE-PHONE 

INDUSTRY

Herreros-
Montejano, 
2022 [58]

13 workers from a chain selling 
phone screen protectors 
investigated for fingertip 

dermatitis

Chemical analysis identified ACMO, IBMA and lauryl 
acrylate in one glue sample. Of 7 patients patch-tested 
with identified substances, 6/7 were positive to ACMO 

0.5% pet.

PRINT/GRAPH-
ICS

Geukens, 
2001 [64]

13,833 patients from different 
occupations/industries 
evaluated for suspected 

occupational sensitization to 
(meth)acrylates

Among those working in the printing industry, 3 patients 
had occupational contact allergy to (meth)acrylates.

Clinically, acrylate allergy most commonly manifests as skin changes on the face and/or 
eyelids, eczema with fingertip fissuring (pulpitis), nail dystrophy, acquired leukoderma on 
the fingertips, and/or periungual dermatitis [27,60,64,66,71]. Nail abnormalities resembling 
psoriasis may also occur, characterized by onycholysis and subungual hyperkeratosis. Nails 
can be affected independently or in association with finger dermatitis [61]. These cutaneous 
manifestations, apart from ACD, are often also caused by other dermatoses such as ICD. 
However, symptoms of acrylate reaction are various, including local skin changes (severe 
itching, erythema, blisters, swelling, periungual changes, peeling skin, pulpitis, etc.); ec-
topic dermatitis (lesions on the face, eyelids, neck, or lips from touching these areas with 
contaminated hands or breathing in dust); and nail damage (lifting of the natural nail plate 
(onycholysis), thinning, or complete nail loss). For instance, nail technicians may develop 
various symptoms including hand eczema (red, itchy, and blistered skin on the fingers, 
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palms, and hands); cracked fingertips (painful, dry, and fissured skin that makes holding 
tools difficult); airborne reactions (facial rashes, eyelid dermatitis, and respiratory irritation 
caused by breathing in nail dust or vapors); or nail dystrophy (loosening or damage to the 
technician’s own nail plates from accidental exposure).

The differential diagnosis of acrylate-induced dermatitis may be challenging because 
its clinical presentation often resembles other inflammatory skin diseases. ICD should 
be distinguished from ACD, especially in healthcare workers exposed to frequent hand 
washing and glove use. Sometimes manifestations may be similar to other skin disorders, 
including atopic dermatitis, psoriasis, and dyshidrotic eczema. Also, diseases sometimes 
overlap, and accurate recognition is needed. A detailed occupational history and patch 
testing are therefore essential for establishing the correct diagnosis and identifying the 
responsible allergen [2,4,5].

8. Prevention and Protective Measures
When considering available preventive measures, healthcare professionals should 

identify potential occupational hazards in workplace settings, confirm accurate diagnosis 
and introduce preventive measures in order to avoid allergic reactions among affected 
workers [13]. Preventive measures should emphasize non-contact techniques, the cor-
rect use of personal protective equipment, avoiding exposure to risk products and job 
replacement or replacing risk products with non-sensitizing or non-cross-reactive alterna-
tives [72]. Furthermore, product labels should include all contained acrylic compounds, 
even acrylic monomers/impurities at concentrations lower than 1%, which could help 
in selecting products that a sensitized person could use [30]. When selecting protective 
gloves, affected workers should be aware that nitrile rubber gloves provide better protection 
against methacrylate penetration with higher penetration resistance and lower monomer 
penetration rates; therefore, nitrile gloves are considered more effective than latex gloves, 
but only for short exposures [4,62] due to their chemical breakthrough time and real-world 
movement limits during chemical handling A standard nitrile glove for many aggressive 
solvents, alcohols, or mild acids will successfully hold off the chemical for about 15 to 
20 min, while after 20 min, the chemical will have saturated the synthetic rubber matrix 
and begun leaking through to skin (even if the glove still looks perfectly dry and intact 
on the outside). For prolonged contact with an allergen, it is recommended to change 
gloves frequently using additional cotton gloves or 5-layer laminate gloves (ethylene–vinyl 
alcohol–polyethylene) [26].

In addition to the appropriate use of personal protective equipment, maintaining skin 
barrier integrity is an important component of prevention. Regular application of fragrance-
free emollients and moisturizers may reduce skin dryness and irritation caused by frequent 
hand washing and disinfectant use. Healthcare workers should also avoid unnecessary 
exposure to harsh detergents and chemicals outside the workplace. Education on proper 
skin care practices may help reduce the incidence of occupational dermatitis and improve 
long-term skin health, particularly among individuals at increased risk of sensitization [2,6]. 
Early recognition of occupational skin disease is essential for preventing chronic dermatitis 
and continued exposure to allergens. Healthcare workers with persistent skin symptoms 
should undergo appropriate clinical evaluation and, when indicated, patch testing. Regular 
use of personal protective equipment and adherence to preventive measures may reduce 
the risk of occupational hand eczema. Identifying sensitized individuals at an early stage 
can also facilitate appropriate workplace modifications and reduce further exposure [2,4,8].

Concerning ACD/ICD prevention and the safe handling of artificial acrylic and gel 
nails, various measures are suggested: wearing protective equipment (thick nitrile gloves, 
at least 8-mil, rather than latex or vinyl, which allow monomers to pass through); proper 
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curing (match gel products with the exact manufacturer-recommended UV/LED lamp 
to ensure complete polymerization); adequate ventilation (install source-capture exhaust 
ventilation at nail stations to capture hazardous dust and vapors); and immediate cleanup 
(resolve accidental skin contact immediately and clean up sticky inhibition layers safely). For 
management and treatment concerning reactions to artificial acrylic and gel nails, it is first 
necessary to cease exposure. To soothe the skin (fragrance-free emollients or mild over-the-
counter hydrocortisone can be applied for short-term relief. An adequate medical evaluation 
can also be necessary, e.g., patch testing to identify the specific offending monomers. It 
is important to emphasize that an acrylate allergy is lifelong and can complicate future 
medical/dental procedures, like white dental fillings or orthopedic bone cements.

9. Conclusions
Occupational exposure to acrylates remains an important cause of ACD among health-

care workers, especially dental professionals. The widespread use of acrylate-containing 
dental materials, cosmetic products, and medical devices contributes to an increasing risk 
of sensitization. Early recognition of skin and mucosal changes and appropriate diagnostic 
evaluation are essential for preventing chronic disease and continued exposure. Adequate 
preventive measures, including the use of suitable protective equipment and safe han-
dling of uncured materials, can reduce occupational risk. Greater awareness of acrylate 
allergies among healthcare professionals may improve patient safety and occupational 
health outcomes.
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Abbreviations
The following abbreviations are used in this manuscript:

ACD allergic contact dermatitis
Bis-GMA bisphenol A-glycidyl methacrylate
ECG electrocardiogram electrodes
EGDMA ethylene glycol dimethacrylate
EMA ethylene methyl acrylate
HEMA hydroxyethyl methacrylate
HPMA hydroxypropyl methacrylate
IBOA isobornyl acrylate
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ICD irritant contact dermatitis
MMA methyl methacrylate
PETA-3 pentaerythritol triacrylate
TEGDMA triethylene glycol dimethacrylate
TENS transcutaneous electrical nerve stimulation
TPGDA tripropylene glycol diacrylate
UDMA urethane dimethacrylate
2-OCA 2-octyl cyanoacrylate
4-ACMO 4-acryloylmorpholine
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