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Occupational respiratory hypersensitivity caused by
preparations containing acrylates in dental personnel
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Summary

Background Allergic contact dermatitis caused by acrylate compounds is common in
dental personnel; they also often complain of work-related respiratory or conjunctival
symptoms.

Objective The aim of the present study was to report the cases of acrylates induced
respiratory hypersensitivity in dental personnel diagnosed in Finland during the last 6 years.
Methods Occupational asthma, rhinitis, laryngitis and pharyngitis cases were diagnosed
according to patient history, PEF monitoring, and a work-simulating provocation test.
Results Twelve cases of respiratory hypersensitivity caused by acrylates diagnosed in
dental personnel (six dentists and six dental nurses) in 1992—-97 are reported. During this
period one case of conjunctivitis and one of laryngitis have been published separately. Nine
cases of occupational asthma, two rhinitis cases, and one laryngitis case were verified
according to the challenge tests with dental acrylate compounds (acrylates, methacrylates
and epoxy acrylates). Only three patients had positive skin-prick test reactions to common
environmental allergens, and none reacted to acrylates in the skin-prick tests. Five patients
had an elevated total Ig&110 kU/L). PEF follow-up showed an occupational effect in all
examined eight patients with diagnosed asthma. The mean duration of exposure to acrylates
was 22 years, and the duration of respiratory symptoms 8 years.

Conclusions The results indicate that acrylates constitute an important hazard for dental
workers. The mechanism of respiratory hypersensitivity is still unknown, and it is probably
not IgE-mediated.

Keywords: occupational asthma, rhinitis, pharyngitis, laryngitis, acrylates, methacrylates

Clinical and Experimental Allergyol. 28, pp. 1404—1411. Submitted 18 November 1997;
revised 7 April 1998; accepted 13 May 1998.

floor coatings, surface treatments of leather, textiles and
paper products, nail cosmetics, and as glues, sealants and
The development of the methacrylate and acrylate comadhesives [1-3]. As acrylates are well known contact
pounds started in the 1930s, and they soon found extensiwalergens [1-3] and can also induce respiratory hypersen-
application in the manufacture of plastic glass (Plexiglasssitivity [4,5], sensitization may develop from a wide variety
Perspex, Lucite) used in aircrafts, paints, coatings, andf products in different occupations.

printing inks, as well as in dentistry [1-3]. Today acrylates Acrylates are esters of acrylic acid, and methacrylates
have a wide application in various products, such as thare esters of methacrylic acid. Three groups of acrylates
manufacture of dental prostheses and tooth fillings, printingre important in dentistry: (a) monofunctional methacrylates
colours, lacquers, paints, orthopedic prostheses and splintsiuch as methyl methacrylate (MMA) and 2-hydroxyethyl
soft contact lenses, histological preparations, floor waxesnethacrylate (2-HEMA) (b) multifunctional methacrylates
such as ethyleneglycol dimethacrylate (EGDMA) and

Correspondence: Dr P. Piifil&innish Institute of Occupational Health, triethyleneglycol dimethacrylate (TREGDMA), and
Topeliuksenkatu 41 aA, FIN-00250 Helsinki, Finland. (c) acrylated and methacrylated prepolymers such as
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2,2-bis[4-(2-hydroxy-3-methacryloxypropoxy)phenyl]pro-  Inhalation challenge tests with a placebo and dental
pane (BIS-GMA) and urethane dimethacrylate [1-3]. acrylate compounds (mixtures in liquid or powder form)

Skin sensitization from MMA in dental acrylates was were performed in a 6 fnchallenge chamber according to
reported already in the 1940s [6]. The newer acrylates aréhe international guidelines [26,27]. If the acrylate com-
probably stronger sensitizers than MMA [1-4,7,8]. Dentalpound was in liquid form, the patient handled the compound
personnel are at considerable risk of developing occupafor 30 min as follows: six drops of the dental primer and 6
tional allergy to acrylates. Dental acrylic products such asirops of the dental adhesive were added simultaneously for
prostheses [7,8], dental composite resins [9] and dentini0 min; two drops of each were then added in turn for 5 min,
bonding agents [10,11] have caused occupational allergiand repeated once. If the challenge test was negative, the
contact dermatitis (ACD). Clinically, the dermatitis often challenge test was repeated on another day with a double
appears as pulpitis of the fingertips, although wide-spreadose of both substances. The control challenge test was done
dermatitis is also seen. Dermatitis of the face and eyelidsvith polyol (Hydrogenated decene oligomers, Nexbase 200
may be caused by airborne particles of acrylates [12]. Ir6FG, Neste PAO NV, Beringen, Belgium) if the agent tested
dental work also some cases of respiratory hyperwas in fluid form, and with lactose if it was in powder form.
sensitivity, e.g. pharyngitis [4,13], laryngitis [14] and The FEV, and PEF values during the challenge test proce-
asthma [4,15,16] as well as conjunctivitis [8] have beendure were measured by a portable pocket-size spirometer
reported. In the present paper we report 12 cases dMicro Plus Spirometer, Micro Medical, UK) [28]. In case
respiratory hypersensitivity caused by acrylates in dentabf patients 1 and 2, the PEF values were followed up with a
personnel. Wright peak flow meter (Clement Clarke M286, Ferraris
Medical) and the FEYvalues with a Vitalograph S bellow
spirometer (Vitalograph, Buckingham, UK) according to a
method reported earlier [29]. The clinical symptoms and
Flow-volume spirometry was performed with a rolling seal lung auscultation were recorded, as well.
spirometer (Mijnhardt, Vicatest 3) connected to a micro- The mucosal response of the nose during the challenge
computer (Medicro MR-3), and Viljanen’s reference valuestests was registered, and nasal blockage and rhinorrhoea
were used [17]. Histamine challenge tests were performedere scored before and after the provocation test according
according Sovijavi's method [18] following FEV, (Forced to a method by Hytnen and Sala [30]. Physiological
expiratory volume in one second) values with a Vitalographmeasurements were also used in the recording of the
S bellow spirometer (Vitalograph, Buckingham, UK). A change in the nasal blockage either by rhinomanometry
15% reduction in FEY was considered significant and (Rhinomanometer NRG, Mercury Electronics, Glasgow,
the provocative dose of histamine diphosphate causingK) or acoustic rhinometry (RHIN2000, SR Electronics
a 15% reduction in FEY (PD,;s) was measured. The APS, Lynge, Denmark) [31]. The nasal response was
hyperresponsiveness was graded as strong withs RD considered positive if the status change and physiological
0.10mg, moderate with 0.11-0.40mg and slight withmeasurement criteria were fulfilled [30,31]. A scoring
0.41-1.6 mg. The long-term peak expiratory flow (PEF)method was used in the evaluation of the laryngeal and
monitoring at the workplace and on days off was madepharyngeal response [13,14]. The ocular reaction was fol-
according to the method of Burge [19] and the occupationalowed and evaluated by an ophthalmologist as described
effect was evaluated visually from the plotted presentatiorearlier [8].
[20].

Skin-prick tests to common environmental allergens Weres cuits
performed using a previously described method [21]. All
patients were also tested with natural rubber latex glovedVe diagnosed 12 patients in dental professions (six dental
[22], and a commercial latex extract (Stallergenes S.A.nurses and six dentists) to have respiratory and mucosal
Fresnes Cedex, France); tests with chloramine T weréypersensitivity caused by acrylates: nine had asthma, two
done if there was a positive work history also [23]. Skin-rhinitis, and one laryngitis, caused by acrylate compounds
prick tests with methyl methacrylate (MMA), 2-hydroxy- during 1992—-97. Most patients were involved with dental
methyl methacrylate (2-HEMA), bisfenol-A-diglycidyl- care, dental fillings and orthodontics. One dentist (patient
ether-methacrylate (BIS-GMA), ethyleneglycol dimetha-no. 6) was also engaged with dental prostheses. The age of
crylate (EGDMA) and triethyleneglycol dimethacrylate the patients was 47.3 9.5 years (meart sp), the duration
(TREGDMA) were done with human serum albumin of exposure to acrylates in the dental profession was
(HSA) conjugates as previously described [24]. The skin-21.8=* 7.4 years. The duration of acrylate exposure before
patch tests to acrylates were done with the occlusive Finthe onset of the symptoms caused by acrylates was
Chambef technique [25]. 13.5+ 8.9years, and the duration of symptoms was

Methods
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8.3 = 7.5years (range 1-23years). At the time of theof 350—470 L/min during work days and 420—460 L/min on
diagnosis, spirometry was normal in nine of the patientsdays off, regarded as diagnostic for occupational asthma
and three showed slight obstruction without significantcaused by acrylate compounds (Fig. 1). The histamine
response to bronchodilator. Histamine challenge testhallenge test showed no bronchial hyperreactivity after 1
showed moderate bronchial hyperreactivity in one andyear of treatment with an inhaled steroid. Inhaled budeso-
slight bronchial hyperreactivity in three, but the remainingnide and salbutamol were continued, and total avoidance of
eight did not display any bronchial hyperreactivity. Only exposure to acrylate compounds was considered necessary
one of our 12 patients (patient no. 5) had allergic contacbecause of her occupational rhinitis, pharyngitis and
eczema caused by ethyl acrylate caused by prosthetic wordsthma.
diagnosed 12years before the present examinations. The Patient no. 12 was a 49-year-old woman who had worked
other patients had no contact eczema associated with the uae a dental nurse since the early 1970s. Earlier, idiopathic
of acrylates. One patient had conjunctivitis caused byeft vocal paralysis had been found, otherwise she was
methacrylates in addition to the acrylate-induced asthmaealthy. In the beginning of 1996, she felt slight rhinitis
(patient no. 5). Also, contact urticaria caused by naturasymptoms, and in April 1996 the symptoms of dyspnoea
rubber (NRL) latex was verified in patient no. 4. Otherwiseappeared when she was handling acrylate compounds. In
the patients did not show positive skin-test reactions taJune 1996, treatment of inhaled fluticasone dipropionate and
NRL. The allergological data on the patients are presentedalmeterol had been started.
in Tables 1 and 2. Two cases are described in detail, one as In spirometry, slight partially variable central obstruction
an example of late reaction in challenge test and one oivas found, caused by the vocal cord paralysis. No bronchial
diagnostic PEF monitoring hyperreactivity was found in histamine challenge test. PEF
Patient no. 8 was a previously healthy 48-year-old dentamonitoring showed increased>20%) variation during
nurse who had worked since 1967 in dentistry. Her workworking days. In the bronchial challenge test with Scotch-
involved the mixing of dental composite resin products andoond® primer and adhesive (3M Company) (10 drops of
the preparation of dental gypsum forms. The exposure tdoth) no significant reduction in PEF or FEWmaximally —
various acrylates had lasted for about 27 years. In 1993 shEl%/— 9%) was found. The challenge test was repeated with
started to experience hoarseness and soreness of the thrd#,drops of both substances; a maximal reduction of FEV
nasal stuffiness and dyspnoea, especially when preparirty 24% was measured 6 h after the challenge test (Fig. 2).
orthodontal fixatives. In 1994, spirometry was normal,On the day after the challenge test, the lung functions had
histamine challenge test showed slight bronchial hyperreturned to prechallenge level, indicating specificity of the
reactivity, and PQs was 0.48mg. In a clinical exercise challenge test reaction. In the control challenge test no
test no indications of coronary heart disease nor asthmatieduction of PEF or FEYwas found. Inhaled fluticasone
reaction were found. Skin-prick tests to common allergensdipropionate, 50Q.g a day, was not discontinued during the
acrylates, chloramine-T and latex were negative. Inhalatiohallenge test. On the basis of the history, PEF monitor-
challenge test with ScotchboRgrimer and adhesive, con- ing, and the specific challenge test, a diagnosis of
taining 2-HEMA and BIS-GMA (3M Company, St Paul, occupational asthma caused by dental acrylate com-
MN, USA) did not reduce lung function test results, nor pounds was made. Inhaled fluticasone, salmeterol and
nasal or pharyngeal status. Inhalation challenge test witsalbutamol medications were continued, and avoidance of
Paladuf (methyl methacrylate) (Heraeus Kulzer, Wehr- acrylate exposure was recommended.
heim, Germany) liquid and powder (polymethyl methacry-
late) induced mucosal changes and symptoms of the UPPRS. . ission
respiratory tract, diagnosed as immediate hypersensitivity
rhinitis and pharyngitis. The airflow resistance in rhinomano-According to the Finnish Register of Occupational Diseases,
metry increased significantly (70%) after the challenge testthe annual incidence of occupational asthma in 1990-95
The challenge test did not induce significant reactions irwas 18/100000. The incidence of occupational asthma in
FEV4, but 16 h after the challenge test PEF was reduced bgental workers was at the same time slightly higher,
20%. Based on these findings, occupational hypersensitivit23/100 000. In addition to acrylate compounds, which were
rhinitis and pharyngitis caused by dental acrylate compoundthe causative agents in seven patients, other major causes in
were diagnosed. At this time the PEF monitoring did not showdental workers were natural rubber latex and disinfectants,
variation between workdays and leave days. e.g. chloramine-T. A recent study shows the increasing
The patient continued working in conditions of low- incidence of occupational asthma in the dental profession
ered exposure to acrylates, using nasal fluticasone dipron Finland [32]: in 1982-84 one case of occupational
pionate and inhaled budesonide dipropionate [8p0a  asthma was reported to the Finnish Register of Occupational
day. In spring 1995, PEF monitoring showed a variationDiseases, in 1986—88 no cases and in 1992—4, 19 cases were

© 1998 Blackwell Science LtdZlinical and Experimental Allergy28, 1404—-1411



Occupational respiratory hypersensitivity in dental personnel407

Jawl

G66T 7661 7661 66T €66T Z66T sisouelp jo reap
(xare)) xSBukre
xSIIAROUN[UOD  eweOMIN J0RIU0D xSbuireyd xSy
xSbuhre ewyisy xSuIyy ewiyisy ewiyisy ewiyIsy sisoubelq
ON SO paipnis 10N SOA xSOA paipns 10N 43d ui 108y8 [euonednadQ
%82/%TT »%0¢2/%0¢ %9T/— %ET/%VT uononpal 43d/A\34 xeiN
e areT] alelpawiw| a9reT uonoeal 43d/A34 40 SpoN
lapmod pL VYNDSIG
JO 9sop sisayisoid pPE YINOAIHL pPOT +POT pocg +tpocC PZT +PT POT #0T asop abus|eyd
VIND-SIg
vas3da
arejfioeyiaw ‘YINDA3 VW3H
AN VINOA3IHL CWIN TWAN VINO-SIg CWIN swaipalbul
VvZ0s. dEESGL
puoqyo109s e+d B puogqyo100S 2P puoqydloyos
|[A1oe1sai04 ‘yees, asodindiinw ased v20S/.
inpejed uoyag 2p puogyo109s puoqyo109S puog-v-Ajay puoqyo109s 10npoud anlesned
Bw g T< Bw g T< pw o< pw o< Pw g < Bw g T< (G4) 1s91 abuas|eys suiwelsiH
[ewloN [ewloN [ewioN [ewJloN [ewloN [ewloN Anawouds
LT vT S0T 682 €8 962 (7n>) 36)
ON ON SOA ON ON SOA Aianisod »oud
ez eT Z 22 e % (sreak) swodiwAs jo uoneing
12 0g o 2 22 0z (s1eak) salA1oe 0] ainsodxa Jo uoneinQg
SOA/ON SOA/ON ON/S9A SOA/ON SOA/ON SaA/SOA Apwreyumo Aloisiy Adory
ON ON SOA ON ON ON Iaxows
1shuag 1shuag asinu [euag 1shuag 1shuag 1shuag uoissajoid
a[ewsa- alewa- a[ewa- a[ewsa4 afeN a[eN lapuas
18 18 o€ 19 8v 1A% aby
9 ] 1% € 4 T luained

'SaLIas pJepurls ul suoloeal aAnisod aiow 10 auo sueaw ANAnsod 3oLd

sdoip ‘p ‘ewyise 1o} eI dnsoubelp Jofeuwl., ‘sisoubelp [ed1udx ‘%0905 YIND-SIF ‘%05—0r (srejfioeydwip j00A|6ausiAyiam) YINDQIHL ‘g aimxiw arejkioeyisy
TWIN ‘%€ YWIH pue (srellioeyisw 1ayia-|ApioA|Bip-y-ajouaisig) VINDSIA %c9 Bulureiuod anisaype pue 901 (srejlioeysw [Ayte AxoipAy-z) vINTH Buiureiuod
1ud :ainxiw ayejlioeyisN ‘TWN ‘BAisaype ‘e Lawud ‘d ‘spunodwod arejfioe Aq pasned saseasip Alojesidsal woly Buuayns (g—1) swuaned jo sonsuaioeley) ‘T a|qel

© 1998 Blackwell Science LtdClinical and Experimental Allergy28, 1404—-1411



1408 P. Piirild et al.

L66T 96671 G661 G66T G66T G66T sisouBelp Jo Jes A

xStibukreyd

xSy
ewyisy ewyisy *ShuIyy ewyisy ewyly ewyisy sisoubelq
S9A *»SOA ON S8 Axx »SOA *»SOA 43d u1 198yd [euonednddQ
»YET/%YC %.LT/%ET %971/%0¢2 %02/%9 %8T/S uononpal 43d/A34 XelN
are areT areT are areIpawiw| uonoeal 43d/A\34 10 apon

POT pinby
poc +P0¢ p0oc +pocC poc +P0¢ POT +POT ‘lWOQT Jopmod (047 asop abus|reyd

arejAloeylaw VYINIH
TWAN TWA TWA TWA ] VYINOS!d swaipaibul
e+d e+d e+d
asodindnyinw e +d asodinw asodindinw asodindnjnw e asodindnnw

puoqyo109s puoqy2109S puoqyo109s puoqy2109s Inpejed puoqy2109s 10npoud annesned
BwoT< 6.0 Bwzs 0 Bw gt 0 Bw gy o Bw g T< Efd) abuajreyo suiwersiH
uononnsqo oIS [ewIoN uononusqo ybis uononansqgo ybis [ewloN [ew.oN Anawouds
eY 092 0.2 €6 €02 65 (I EL
ON SaA ON ON ON ON Aunmsod xoud
1 6 9 0T Z o (s1eak) swoidwaAs Jo uoneing
8z 0T 22 (74 12 22 (sreak) saiAioe 01 ainsodxa Jo uoneing
S9A/ON SOA/SOA ON/ON ON/ON ON/ON ON/ON Ajlweyumo A101siy-Adory
ON ON ON ON ON ON layows
asiInu [eluag asinu [euaq asinu [eluag 1snuaq asinu [euaq asinu [eluag uoissajold
arewa alewa arewa arewa arewa alewsa- Japua9
6V 143 144 19 8 €9 aby
cT 1T 0T 6 8 L lusied

"S9lI8s prepue)s Ul suonoeal

nisod alow 1o auo sueaw AlAnIsod 3oud ‘sdolp ‘p “ewyise 1o} eLaIIo disoubelp ofew,, Sisoubeip [edluldy ‘%/E VINTIH Pue YINOSIE %29 Bulureluod anisaype pue
o0 YINTH Puluenuod Jawnd :ainxiw arejAioeyiaiN ‘TWIA ‘arejfioelp |09A416 ausjAyialg ‘vao3aq ‘erejfioeyiaw uodA|b susjAyia ‘vYIno a3 ‘arejlioeyiawip |024|6ausjAylam
VINOQIHL ‘erejfioeyiaw-iayia-|Ap1oA|bip-y-ajousjsig ‘VIND-SIg ‘arejlioeylaw [Ay1e AxoipAy-z ‘YINTH ‘enisaype ‘e ‘awud ‘d "TT—9 siuaned Jo sonsuiaoereyd g a|gel

© 1998 Blackwell Science LtdZlinical and Experimental Allergy28, 1404—1411



Occupational respiratory hypersensitivity in dental personnel409

—o— Control solution
450+ \/\o—o—N_‘_‘_\—o—-o —=— Methacrylate 10 drops
—e— Methacrylate 20 drops
. 2.8 oo
.E 400
£
3 26
w350 —=— lowest PEF =
o —e— best PEF = 241 4
L g
3001 fofof fof 2
1 1 1 1 1 1 1 1 ] 2_2 — 5
0 2 4 6 8 10 12 14 16 E
Time (days) 2.0 © L/ ! | | |
0 1 4 6 10 15

Fig. 1. PEF surveillance of patient no. 8. The lowest value of the .

day is presented with a square and the best values with a circle. F Time (h)

indicates the days off. Fig. 2. The FEV, follow-up during the inhalation challenge tests of
patient no. 12.

reported. This increase of occupational asthma is mostly due
to acrylates. In 1985-91 we found three cases of respiratory Patients 1 and 2 do not fulfil all the criteria of asthma
hypersensitivity caused by acrylates in dental personnglTable 1). They were examined according to the old follow-
[4,13], whereas in 1992-97 altogether 14 cases have beerp method during the challenge procedure [29] when FEV
diagnosed. Two cases of acrylates caused respiratory @vas not measured as often as PEF. The PEF monitoring of
mucosal hypersensitivity have been published separatelgatient 1 could not be done because he was on sick leave.
[8,14]. Twelve further cases of respiratory hypersensitivityAsthma was diagnosed, based on the patient history and
induced by acrylates in dental personnel in Finland in 1992-the suggestive challenge test reaction, and also because
97 are reported in the present paper. Reports of occupationptevious moderate bronchial hyperreactivity had disap-
hypersensitivity in dental personnel from other countries argpeared before the present studies, which were conducted
scarce [15,16], although one would expect the problem to bafter about 1 year’s sick leave and daily inhaled beclo-
similar in other industrialized countries. methasone dipropionate (100§) medication. In the case

In our patients, the duration of exposure was overof patient 2, simultaneous FEVmeasurement during the
20years, and the patients developed respiratory symptonmaximal PEF reduction is missing. In his case, the findings
after about 14 years of exposure. The likely reason for thesupporting the diagnosis of asthma were the suggestively
long latency period is the relatively sparce use of acrylatepositive challenge test reaction, the patient history, and the
in the 1970s; their use did not become widespread until th€EF work place monitoring with about 20% variation
1980s. In any way, the latency period in occupationalduring working days ane 10% during days off.
asthma caused by acrylates seems to be much longer thanin the present study, only three of the patients with
in asthma caused by other low molecular weight chemicalspccupational asthma reacted positively to histamine
such as di-isocyanates [33]. In the past decade new acrylathallenge test. According to Burge [34], 20% of patients
compounds have been taken into use [1-4,7,8]. These mayith occupational asthma do not show bronchial hyper-
be more potent sensitizers, which may be another reason foeeactitivity during non-specific challenge testing. Six out of
the increase in acrylate hypersensitivity. nine patients with asthma had received inhaled steroids

In three patients, occupational asthma was diagnosebefore the inhalation provocation tests, which decreases
based on the inhalation provocation tests (FE&duction  bronchial hyperreactivity. In addition, most of the asth-
= 20%) [27] combined with the patients’ history of expo- matics had been on sick leave before the provocation
sure and symptoms. Allergic rhinitis, laryngitis, pharyngitis tests, which also might have influenced on the result in
or conjunctivitis were also diagnosed following tests in athe histamine challenge test.
provocation chamber. Eight out of nine patients diagnosed There is one report of acrylic acid to have caused positive
to have asthma showed a work-related effect of PERmmediate skin prick reaction with urticaria [35]. We have
recordings. In one patient with asthma, PEF monitoringnot so far found any positive immediate skin test reactions
was not performed. Thus, PEF monitoring seems to bef acrylic compounds to compare with; all the present cases
valuable in the diagnostics of occupational asthma causewere skin-prick test negative. However, negative skin-prick
by acrylate compounds. test reactions do not exclude IgE-mediation. Negative
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results may also depend on the skin-prick test materialhypersensitivity in dental personnel in 1991 [4]. Since then
HSA-conjugated skin-prick test substances [36] are prothe number of cases has increased conspiciously. The
duced mainly on a trial-and-error basis [37] and we cannopresent paper demonstrates the importance of protecting
be certain that our conjugates are optimal to detect type flental personnel against acrylates and emphasizes the
allergy. Acrylates are also known to be irritant. Acrylatesnecessity of thorough examinations of their work-related
are volatile liquids at room temperature and may irritate theespiratory symptoms. A new study has been undertaken by
respiratory tract. Rats exposed to 75ppm of acrylic acidhe authors to study the working conditions of dental
displayed damage to the nasal mucosa within 14 days, argkrsonnel, their exposure levels to acrylates, and how to
mice showed similar damage at a much smaller, 5ppmprotect the airways from acrylates.
dosage [38]. Therefore, the hypersensitivity reactions could
be thought to be ‘irritant’. However, we have challenged 36
other patients to dental acrylates without significant reactiomcknowledgements
in challenge test. Ten of them showed bronchial hyper-
reactitivity in histamine challenge testing. Thus, it is not Thank you to Antti Karjalainen for calculating the incidence
likely that the challenge test reactions of the patientsValueS from the Finnish Register of Occupational Diseases,
presented here would be irritant. In most of the patientstnd Timo Tuomi, for collecting the challenge test data for
the reduction in lung function occurred 6 or more hours aftethe 36 other patients challenged to dental acrylates.
the challenge test. Only two patients had a maximal reduc-
tion in lung function immediately after the provocation,
though the reduction in lung fu_nction was noF significant in Raferences
these. Our results do not explain the mechanism of acrylates
induced asthma, although the late nature of the challengel Bjorkner B. Sensitizing capacity of ultraviolet curable acrylic
test reactions may point to mechanisms other than IgE  compounds, MD Thesis, Lund, Sweden, 1984:1-78.
e 2 Bjorkner B. Plastic materials. In: Rycroft RJG, Méenfie

mediation. Frosch PJ, eds Textbook of Contact Dermatitis, Springer-

The challenge tests were done with the dental acrylate ' ’

. d hich ) h I Verlag, Berlin-Heidelberg-New York, 2nd edn, 1995:539-72.
resin products which contain other components as well as; ;505 L, Estlander T, Jolanki R. Occupational skin allergy in

impurities. We have recently analysed products containing e gental profession. Derm Clinics 1994, 12:517—32.

acryla_tes, and compared the results with the data giver] iNg Savonius B, Keskinen H, Tuppurainen M, Kanerva L. Occupa-
material safety data sheets (MSDSs) or product declarations tional respiratory disease caused by acrylics. Clin Exp Allergy

[39,40]. From an allergological point of view, the informa- 1993, 23:416-24.

tion given in MSDSs is insufficient. Recent studies [39,40] 5 Pickering CA, Bainbridge D, Birthwhistle IH, Griffiths DL.
have reported that, e.g. 37% undeclared triethylene glycol Occupational asthma due to methacrylate in an orthopaedic
dimethacrylate (TREGDMA) in a dental composite resin, _ theatre sister. Lancet 1986, 292:1362-3. _
4.6% undeclared ethylene glycol dimethacrylate in a liquid 6 Stevenson WJ. Methyl-methacrylate dermatitis. Contact Point
used to make dental prostheses, 8.1% undeclared hydroxy- 1941, 18:171-3,

roovl methacrvlate in a reinforced composite resin and 7 Kanerva L, Estlander T, Jolanki R, Tarvainen K. Occupational
propy y P allergic contact dermatitis caused by work with dental

26% undeclared 2-hydroxyethyl methacrylatg in a glue. prostheses. Contact Dermatitis 1993, 28:268—75.
All the above acrylates are well-known sensitizers. Other g ggtiander T, Kanerva L, Kari O, Jolanki R, i$a K. Occu-

undeclared allergens, e.g. epoxy resin, were present as well pational conjunctivitis associated with type IV allergy to
[39,40]. In the case of patient 6 the causative product also methacrylates. Allerergy 1996, 51:56-9.

contained small amounts of dibutyl phthalate. Accordingly, 9 Kanerva L, Estlander T, Jolanki R. Allergic contact dermatitis
dental personnel are exposed to many undeclared acrylates from dental composite resins due to aromatic epoxy acrylates
and other allergens. To ascertain what component is causing and aliphatic acrylates. Contact Dermatitis 1989, 20:201-11.
the asthmatic reactions, provocations with all the mentioned® Kanerva L, Turjanmaa K, Estlander T, Jolanki R. Occupational
undeclared compounds ought to be undertaken. However, in @ll€rgic contact dermatitis from 2-hydroxyethyl methacrylate
this series of clinical challenge tests this was not practicable. (2-HEMA) in & new dentin adhesive. Am J Contact Dermatitis

. . 1991, 2:24-30.
The present paper demonstrates the increasing prObleﬂ Kanerva L, Henriks-Eckerman M-L, Estlander T, Jolanki R

of dental personnel developing respiratory hypersensitivity Tarvainen K. Occupational allergic contact dermatitis and
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