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2,4,6-Tris(dimethylaminomethyl)phenol: the allergen which came in from the cold.

Johannes Geier?!, Heinrich Dickel?, Claudia Schréder-Kraft®#, Michal Gina®, Dagmar Simon?®,
Elke Weisshaar’, Claudia Lang?®, Richard Brans®°, Andrea Bauer, Harald Léffler!?, Steffen Schubert?;
for the IVDK.

1 Information Network of Departments of Dermatology (IVDK), Institute at the University Medical
Center Gottingen, Gottingen, Germany

2 Department of Dermatology, Venereology and Allergology, St. Josef Hospital, University Medical
Center, Ruhr University Bochum, Bochum, Germany

3 Institute for Interdisciplinary Dermatologic Prevention and Rehabilitation (iDerm) at the University
of Osnabriick, Osnabriick, Germany

4 Dermatologic Center, BG Klinikum Hamburg, Hamburg, Germany

5 Institute for Prevention and Occupational Medicine of the German Social Accident Insurance,
Institute of the Ruhr University Bochum (IPA), Bochum, Germany

6 Department of Dermatology, Inselspital, Bern University Hospital, University of Bern, Bern,
Switzerland

7 Occupational Dermatology, Department of Dermatology, Ruprecht-Karls University Heidelberg,
Heidelberg, Germany

8 Department of Dermatology, University Hospital Zurich, Zurich, Switzerland

9 Department of Dermatology, Environmental Medicine, and Health Theory, University of Osnabriick,
Osnabriick, Germany

10 Department of Dermatology, University Allergy Center, University Hospital Carl Gustav Carus,
Technical University Dresden, Dresden, Germany

11 Department of Dermatology, SLK Hospital Heilbronn, Heilbronn, Germany

Correspondence:

Prof. Dr. Johannes Geier

IVDK — Information Network of Departments of Dermatology
Institute at the University Medical Center Gottingen
Geiststr. 3

37073 Gottingen

Germany

Tel: +49 551 505 39 625, Fax: +49 551 505 39 629

Email: jgeier@gwdg.de

Conflict of interest: The authors declare no conflict of interest.

W) Check for updates

This article has been accepted for publication and undergone full peer review but has not been
through the copyediting, typesetting, pagination and proofreading process which may lead to
differences between this version and the Version of Record. Please cite this article as doi:
10.1111/cod.14268

17 SUOWWIOD 8A a0 3ol [dde a1 Aq pausenob ae sspie VO ‘88N JO S3In. 104 ArIq1T 3UIUQ AB|IM UO (SUOIIPUOD-PU-SWLBHW0D" A3 | 1M Afe1q 1 BU|UO//ST1L) SUORIPUOD Pue SW.R 1 81 89S *[2202/2T/6T] uo ArigiTauliuo Ae|iM ‘uled TseAun AQ 892FT'POO/TTTT OT/I0P/W0D A 1m Areiqjput|uo//sdny woly pspeojumoq ‘el ‘9e50009T



http://orcid.org/0000-0002-5047-8948
http://orcid.org/0000-0001-8965-9407
http://orcid.org/0000-0002-4411-3088
http://orcid.org/0000-0002-2359-2518
http://dx.doi.org/10.1111/cod.14268
http://dx.doi.org/10.1111/cod.14268
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fcod.14268&domain=pdf&date_stamp=2022-12-16

Johannes Geier
Heinrich Dickel
Michal Gina
Dagmar Simon
Elke Weisshaar
Claudia Lang
Richard Brans
Andrea Bauer
Harald Loffler
Steffen Schubert

Word count: 711

Keywords:

2,4,6-Tris(dimethylaminomethyl)phenol; tris-DMP; CAS 90-72-2; epoxy resin; patch testing;

orcid.org/0000-0002-5047-8948
orcid.org/0000-0001-6837-4402
orcid.org/0000-0003-2871-3232
orcid.org/0000-0001-8965-9407
orcid.org/0000-0002-7016-0224
orcid.org/0000-0003-0469-7661
orcid.org/0000-0002-1245-024X
orcid.org/0000-0002-4411-3088
orcid.org/0000-0002-2017-8469
orcid.org/0000-0002-2359-2518

85UB017 SUOWIWIOD 31810 8|qedldde 8y} Aq pausenob a.e sajo1le YO ‘8sn JO Se|n 104 Aiq1T 8UlIUO A8]IAA UO (SUORIPUOD-PUR-SWLRIA0D A3 I Aleid Ul UOy//:Sdny) SUORIPUOD pUe Swid | 84} 89S [2202/2T/6T] uo Ariqiauluo AB|im ‘ulg BIseAIuN AQ 892 T POO/TTTT OT/I0P/0D A 1M Atelq 1 puljuoy//sdny wolj papeojumoq ‘el ‘9e50009T



2,4,6-Tris(dimethylaminomethyl)phenol (tris-DMP; CAS No. 90-72-2) is a hardener / accelerator
frequently used in epoxy resin systems (ERS), especially at low ambient temperature [1]. First cases
of contact sensitization to tris-DMP have been observed at the Finnish Institute of Occupational
Health (FIOH) around 1990 [2]. Since then, contact sensitization to tris-DMP has been described in
several case reports from various European countries [1]. In the FIOH, 14 cases of contact
sensitization to tris-DMP have been registered from 1991 to 2013, rendering it the second most
frequent sensitizer among epoxy resin hardeners [1]. Since 2016, tris-DMP is available as patch test

preparation at 0.5% in petrolatum (pet.) from Chemotechnique, Vellinge, Sweden.

Methods

The German Contact Dermatitis Research Group (DKG) included tris-DMP in the “adhesives and
glues” series and the “building trade” series in October 2016. Tris-DMP 0.5% pet. has been patch
tested following DKG guidelines [3] in the departments of dermatology joining the Information
Network of Departments of Dermatology (IVDK) in 5467 patients in the years 2017 to 2021. Results

of these tests were retrospectively analysed.

Results

Patch test results are shown in table 1. Positive reactions to tris-DMP occurred in 28 patients (0.5%).
Seven positive reactions (25%) would have been missed if patch tests would have been read until day
3 (D3) only. In 6 patients, positive reactions occurred at D4, and in one patient at D7. In 2 patients, a
weak positive reaction (+) at D3 evolved into a strong positive reaction (++) at D4. Patch tests had
been read until D4 or even D7 in 1964 patients (35.9%). Of the 28 tris-DMP-positive patients, 23 were
males; the mean age was 47.0 years. Four of the tris-DMP positive patients were floor layers, 4
construction workers or bricklayers, 3 tile setters, and 3 painters. Additional details about those
sensitized to tris-DMP, compared to those with a negative tris-DMP patch test, can be found in online
supplemental table 1. Of the 28 tris-DMP positive patients, 27 were or had previously been patch
tested with epoxy resin based on bisphenol A diglycidyl ether (DGEBA). Of these, 23 (85.2%) reacted
to the DGEBA resin. In all, concomitant sensitizations to other ERS components occurred in 26 of the
28 tris-DMP positive patients (online supplemental table 2). For comparison, in the study period,
sensitization to m-xylylene diamine (MXDA) was diagnosed in 63 of 5978 tested patients (1.1%), and
to isophorone diamine (IPDA) in 32 out of 6097 patients (0.5%).
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Discussion

Consistent with the FIOH data [1], we found sensitizations to tris-DMP less frequently than
sensitizations to MXDA, but with a similar frequency as sensitizations to IPDA. Sensitization to tris-
DMP without sensitization to other ERS components occurred less, but not significantly, frequently
than in the FIOH (IVDK: 2 / 28 pat.; FIOH: 3 / 14 pat). However, 9 out of 14 FIOH patients (64%)
sensitized to tris-DMP, but only 3 of the 28 tris-DMP positive IVDK patients (11%), were painters.
Among our tris-DMP sensitized patients, there were more floor layers, bricklayers, construction

workers, and tile setters.

One quarter of the 28 positive reactions to tris-DMP in our study did not occur before D4. As only
about one third of the patch tests have been read after D3, the true frequency of tris-DMP
sensitization might have been higher. In the FIOH, late readings at D4, D5 or D6 had been done
routinely [1], suggesting that their (higher) reported frequency of sensitization (1.9%) may be more
realistic. However, it should be considered that far more occupational dermatitis patients are patch
tested in the FIOH than in the IVDK [1], which may explain the higher proportion of positive

reactions.

According to information from ERS formulators, tris-DMP is used at higher concentrations in ERS
designed for colder ambient temperatures. Thus, it may be that the products used by the Central
European patients patch tested in the IVDK contained less tris-DMP than the products used by the
Finnish patients tested in the FIOH. Unfortunately, this is not always evident from the safety data
sheets, since usually no specific concentration, but rather a concentration range, is declared for tris-

DMP.

Summing up, we can confirm that tris-DMP is a relevant sensitizer in ERS. In order not to miss cases

of sensitization, late readings at D4 and D7 should be done when patch testing with tris-DMP.
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Table 1.
IVDK, 2017-2021, patch test reactions to tris-DMP 0.5% in petrolatum.

Day 3 Day 3,4 or7
Reaction Count Percent Count Percent
Negative 5412 99.0 5408 98.9
Doubtful 28 0.5 25 0.5
+ 11 0.2 15 0.3
++ 7 0.1 10 0.2
+++ 3 0.1 3 0.1
Irritant 6 0.1 6 0.1
Total 5467 100.0 5467 100.0

References

[1] Aalto-Korte K, Suuronen K, Kuuliala O, Henriks-Eckerman ML, Jolanki R. Contact allergy to epoxy
hardeners. Contact Dermatitis. 2014 Sep;71(3):145-53. doi: 10.1111/co0d.12280. Epub 2014 Jul 2.
PMID: 24990536.

[2] Kanerva L, Jolanki R, Estlander T. Allergic contact dermatitis from epoxy resin hardeners.
American Journal of Contact Dermatitis 1991; 2(2): 89-97

[3] Mahler V, Nast A, Bauer A, Becker D, Brasch J, Breuer K, Dickel H, Drexler H, Elsner P, Geier J, John
SM, Kreft B, Kéllner A, Merk H, Ott H, Pleschka S, Portisch M, Spornraft-Ragaller P, Weisshaar E,
Werfel T, Worm M, Schnuch A, Uter W. S3 guidelines: Epicutaneous patch testing with contact
allergens and drugs - Short version, Part 1. J Dtsch Dermatol Ges. 2019 Oct;17(10):1076-1093.
doi: 10.1111/ddg.13956. PMID: 31631537.

85U8017 SUOWIOD BAIRe.D 3|edi|dde ay) Aq peusench afe sajoiife YO ‘@SN JO S9N o) Areig17 8UIUO A3|IM UO (SUOIIIPUOD-PUE-SWBIW0D AB | 1M ARelq 1 fou|UO//:SdNy) SUONIPUOD Pue SWe 1 8Y1 8eS *[2202/ZT/6T] Uo Akiqiauliuo AB|Im ‘uieg TIseAIUN AQ 8921T POO/TTTT OT/I0p/L0 A8 |IM Areuq 1jpul uoy//:sdny woJy pepeo|umod ‘ef '9e50009T



	1

