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Deodorants may cause allergic contact dermatitis result-
ing from a variety of allergens, such as fragrances,
preservatives, plant extracts, and other components
(1–5). The moist and occluded environment of the axil-
lae, the presence of hair follicles and shaving enhance the
penetration of the allergen, increasing the sensitization
risk (1). Contact dermatitis caused by cetyl PEG/PPG
10/1-dimethicone is described for the first time, following
the use of a deodorant.

Case Report

A 47-year-old male, non-atopic patient, working as an
ambulance driver, developed a symmetric erythematous
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Fig. 1. Symmetrical erythematous rash involving both axillae and
the lateral sides of the trunk, and the patient’s cream deodorant.

rash involving his armpits and the lateral trunk (Fig. 1).
He related the reaction to a fireproof jacket that he had
starting wearing at work a few weeks before that made
him sweat profusely.
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Table 1. Patch test results

Tested series and products Readings on D4 and D7 (readings on D2 all negative)

First step:

Baseline GEIDACa seriesb

Corticosteroid seriesc

Limonene and linalool hydroperoxides seriesd

Textile seriese, polo shirt piece and fireproof jacket ‘as is’ (moistened with aq.)

Personal care products ‘as is’f

Nickel sulfate (++)

Advance Sensitive Byly Deocream® deodorant ‘as is’g (++)

Second step:

Advance Sensitive Byly Deocream® deodorant ingredient combinationsh Cetyl PEG/PPG-10/1 dimethicone and pentaerythrityl tetra-di-t-butyl
hydroxyhydrocinnamate (maximum 5%) (++)

Third step:

Pentaerythrityl tetra-di-t-butyl hydroxyl hydrocinnamateh (0.1%, 0.5%,
1%,and 5% pet.)i

Sunscreen with cetyl PEG/PPG-10/1 dimethicone (Protextrem suncare natural
invisible 50 plus®)j ‘as is’; head lice treatment lotion with dimethicone;
propyleneglycol 5% aq. and 20% pet.k, polyethyleneglycol 400 pet.e,
epichlorohydrin 0.1% pet.k and bisphenol A 1% pet.k

Protextrem suncare natural invisible 50 plus® (with cetyl PEG/PPG-10/1
dimethicone)j ‘as is’ (++)

Fourth step:

Cetyl PEG/PPG-10/1 dimethiconel (5% and 30% pet.i ) (++)

aGEIDAC: Spanish Contact Dermatitis Research Group.
bBaseline series: TRUE Test® Series supplied by Allergeaze, SmartPractice (Calgary, Canada), and supplementary allergens supplied by Chemotechnique (Vellinge,
Sweden).
cCorticosteroid series supplied by Marti Tor® (Barcelona, Spain), AllergEaze® (Calgary, Canada) distributor in Spain, including methylprednisolone aceponate,
mometasone furoate, prednicarbate, clobetasol propionate, betamethasone-17-valerate, and betamethasone-17,21-dipropionate.
dLimonene hydroperoxides (0.1%, 0.2% and 0.3% pet.) and linalool hydroperoxides (0.25%, 0.5% and 1% pet.; Chemotechnique).
eChemotechnique.
f Rinse-off products were tested semi-open and leave-on products were patch tested normally.
gBarberà del Vallès, Barcelona, Spain. Reapplied on D4, and elicited a ++ booster reaction on D3.
hSupplied by the Advance Sensitive Byly Deocream® deodorant manufacturer. The other tested ingredients were cyclopentasiloxane polyglyceryl-4 isostearate,
disodium lauriminodipropionate tocopheryl phosphates, hydrolysed silk, butylene glycol, phenoxyethanol, glycerin, and aluminium sesquichlorohydrate.
iIn-house-diluted in the Guadalajara University Hospital Pharmacy Department.
jFerrer Internacional, Barcelona, Spain.
kAllergens supplied by AllergEaze®.
lCetyl PEG/PPG-10/1 dimethicone (Abil EM 90®; Evonik Goldschmidt, Essen, Germany) kindly provided by Ferrer Internacional, Barcelona, Spain.

Patch tests were performed as shown in Table 1,
according to ESCD guidelines (6). Positive results were
obtained with a cream deodorant on day (D) 4 and
D7 (Advance Sensitive Byly Deocream®; Byly, Barberà
del Vallés, Barcelona, Spain) tested ‘as is’ (Fig. 1). The
patient mentioned applying this deodorant repeatedly
to reduce his sweating. Seven controls showed nega-
tive test results with this product. The manufacturer
provided combinations of ingredients for further patch
testing, and only the combination of cetyl PEG/PPG-10/1
dimethicone and pentaerythrityl tetra-di-t-butyl hydrox-
yhydrocinnamate gave a positive result (maximum 5%).
The manufacturer was further requested to provide
these two components individually, but only pure pen-
taerythrityl tetra-di-t-butyl hydroxyhydrocinnamate, an
antioxidant (CAS no. 6683-19-8), was supplied. Patch
tests with this, diluted in house to 0.1%, 0.5%, 1% and
5% in pet., gave negative results. However, patch tests
with a sunscreen lotion containing cetyl PEG/PPG-10/1
dimethicone (Protextrem suncare natural invisible 50
plus®; Ferrer Internacional, Barcelona, Spain) gave a

positive reaction (++) on D4 (Fig. 2). Further patch
tests with cetyl PEG/PPG-10/1 dimethicone (Abil EM
90; Evonik Goldschmidt GmbH, Essen, Germany) 5%
and 30% pet., prepared in house, kindly provided by
Ferrer Internacional, gave a positive reaction on D4 (++)
(Fig. 2). Five controls tested with the same dilutions had
negative results.

Discussion

Cetyl PEG/PPG-10/1 dimethicone (INCI; molecular for-
mula C29H68O6Si4; molecular weight 625.2) (7), a skin
conditioner, emulsifier, and surfactant, is the copolymer of
cetyl dimethicone and an alkoxylated derivative of dime-
thicone, containing an average of 10 mol of ethylene oxide
and 1 mol of propylene oxide. This compound belongs to
the group of alkoxy polysiloxane copolymers, which are
frequently used in cosmetics because of their properties as
hair conditioners, viscosity-increasing agents, emulsion
stabilizers, and film formers (8).

Some of the trade names of cetyl PEG/PPG-10/
1dimethicone are: Abil® EM 90 (Evonik Goldschmidt;
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       Cetyl PEG/PPG-10/1 dimethicone

    5% pet. 

Cetyl PEG/PPG-10/1dimethicone and 
Pentaerythrityl Tetra-di-t-butyl 
hydroxyhydrocinnamate (max. 5%)

Sunscreen with cetyl 
PEG/PPG-10/1dimethicone 
(Protextrem suncare natural 
invisible 50 plus)® as is. 

    30% pet. 

Deodorant Byly® as is

Fig. 2. Positive patch test reactions to the combination of cetyl PEG/PPG-10/1 dimethicone and pentaerythrityl tetra-di-t-butyl
hydroxyhydrocinnamate provided by the deodorant manufacturer, a sunscreen lotion containing cetyl PEG/PPG-10/1 dimethicone from a
different brand, and in-house dilutions of cetyl PEG/PPG-10/1 dimethicone (5% and 30% pet.). Patch tests with in-house-diluted
pentaerythrityl tetra-di-t-butyl hydroxyhydrocinnamate (0.1%, 0.5%, 1% and 5% pet.) gave negative results.

Biosil Basics® I-90 (Biosil Technologies, Allendale, NJ,
USA); BRB 423® (BRB International Ittervoort, The
Netherlands); Emulsil® S-290 (Innospec Performance
Chemicals, Englewood, Colorado, USA); Mirasil® Bal-
ance (Bluestar Silicones, Lyon, France); and SeraSol®

SC 83-E (KCC Beauty, Abingdon, UK). According to the
Voluntary Cosmetic Registration Program (Food and
Drug Administration), cetyl PEG/PPG-10/1 dimethicone
was the ingredient of its kind with the third highest use
in cosmetics (8). A survey conducted by the Personal
Care Products Council showed that its maximum use
concentrations (15% for eyebrow pencils and 13.6% for
eye shadows) were the second highest of the ingredients
of its kind (8).

Copolymers are generally supposed to have a low
sensitization potential, because of their large size. How-
ever, several cases of contact dermatitis caused by them
have already been published (Table S2 in File S1). It has
been suggested that the hapten is not the copolymer
itself, but an additive, impurity, residual monomer,
byproduct, or degradation product (9). In particular,

cetyl PEG/PPG-10/1dimethicone was not sensitizing to
humans or guinea-pigs in maximization tests (8).

Corazza et al. systematically patch tested a popula-
tion of 310 patients with an emulsifier series including
cetyl PEG/PPG-10/1 dimethicone 30% pet., with neg-
ative results (10). Cross-reactions among copolymers
in cosmetics have not been detected. Interestingly, our
patient did not react to several related compounds,
including propyleneglycol, polyethyleneglycol 400, and
epichlorohydrin, the last of which has been proposed
by some authors as a good marker of ethylene oxide
sensitization (11). It is likely that sensitization to cetyl
PEG/PPG-10/1 dimethicone is not attributable to residual
ethylene oxide, at least in this case. A head lice treatment
lotion containing dimethicone also gave a negative
result.

In conclusion, we would like to raise awareness of the
potential risks of copolymers in cosmetics, and particu-
larly highlight the fact that cetyl PEG/PPG-10/1 dime-
thicone is able to sensitize. However, the risk appears to be
low. The increased sweating and occlusion secondary to
the use of an impermeable jacket probably played a role in
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the sensitization of our patient. Testing with the patient’s
cosmetics and individual ingredients is indispensable to
detect new allergens that would otherwise be overlooked
if only commercial series were tested. We believe that
both specialists and manufacturers should commit to
this task.
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Supporting Information

Additional Supporting Information may be found in the
online version of this article:

File S1. Supporting information file.
Table S2. Copolymers reported to cause allergic contact
dermatitis in cosmetic products.
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Online supplemental table 2. Copolymers reported to cause allergic contact dermatitis in cosmetic

products.

Polyvinyl pyrrolidone (PVP)/hexadecene copolymer (1-5)
PVP/eicosene copolymer (6-8)
PVP/1-triacontene copolymer (9)
Methoxy PEG-22/dodecyl glycol copolymer (10,11)
Methoxy PEG-17/dodecyl glycol copolymer (12)
PEG-22/dodecyl glycol copolymer (13)
Phtalic anhdride/trimellitic anhydride/glycol copolymer (14-17)
Polyvinyl methyl/maleic acid copolymer (18-22)
Hydroxyethylacrylate/sodium acryloyltaurate copolymer (23)
C30-38 oleofin/isopropyl maleate/MA copolymer (24,25)
Polyester-8 (polycrylene) (26)



Supplemental References

1. de Groot AC. Bruynzeel DP, Bos JD, et al. The allergens in cosmetics. Arch Dermatol 1988:

124: 1525-1529.

2. Fowler JF Jr. Allergic contact dermatitis to polyvinyl pyrrolidone/hexadecene copolymer.

Am J Contact Dermatitis 1995: 6: 243-244.

3. Scheman A, Cummins R. Contact allergy to PVP/hexadecene copolymer. Contact

Dermatitis 1998: 39: 201.

4. Quartier S, Garmyn M, Becart S, Goossens A. Allergic contact dermatitis to copolymers in

cosmetics--case report and review of the literature. Contact Dermatitis 2006: 55: 257-267.

5. Pastor N, Silvestre JF, Mataix J, et al. Contact cheilitis from bisabolol and

polyvinylpyrrolidone/hexadecene copolymer in lipstick. Contact Dermatitis 2008: 58: 178-

179.

6. Gallo R, Sacco DD, Ghigliotti G. Allergic contact dermatitis from PVP/eicosene copolymer

(Ganex V-220) in an emollient cream. Contact Dermatitis 2004: 50: 261.

7. le Coz CJ, Lefèbvre C, Ludmann F, Grosshans E. Polyvinyl pyrrolidone (PVP)/eicosene

copolymer: an emerging cosmetic allergen. Contact Dermatitis 2000: 43: 61-62.

8. Smith HR, Armstrong K, Wakelin SH, White IR. Contact allergy to PVP/eicosene

copolymer. Contact Dermatitis 1999: 40: 283.

9. Stone N, Varma S, Hughes TM, Stone NM. Allergic contact dermatitis frompolyvinyl

pyrrolidone (PVP)/1-triacontene copolymer in a sunscreen. Contact Dermatitis 2002: 47:

49.

10. Goossens A, Armingaud P, Avenel-Audran M, et al. An epidemic of allergic contact

dermatitis due to epilating products. Contact Dermatitis 2002: 47: 67-70.



11. Lasek-Duriez A, Castelain MC, Modiano P. Allergic contact dermatitis due to methoxy

PEG-22 dodecyl glycol present in a cosmetic cold cream. Ann Dermatol Venereol 2013: 140:

528-30.

12. Le Coz CJ, Heid E. Allergic contact dermatitis from methoxy PEG-17/dodecyl glycol

copolymer (Elfacos OW 100). Contact Dermatitis 2001: 44: 308-9.

13. Amsler E, Al-Raddadi R, Frances C. Allergic contact dermatitis caused by PEG-22/dodecyl

glycol copolymer in a skin-repairing cream. Contact Dermatitis 2017: 77: 49-63.

14. Nassif AS, Le Coz CJ, Collet E. A rare nail polish allergen: phthalicanhydride, trimellitic

anhydride and glycols copolymer. Contact Dermatitis 2007: 56: 172-173.

15. Gach JE, Stone NM, Finch TM. A series of four cases of allergic contact

dermatitis to phthalic anhydride/trimellitic anhydride/glycols copolymer in nail varnish.

Contact Dermatitis 2005: 53: 63-64.

16. Moffitt DL, Sansom JE. Allergic contact dermatitis from phthalicanhydride/trimellitic

anhydride/glycols copolymer in nail varnish. Contact Dermatitis 2002: 46: 236.

17. Rajkomar V, Collier N, Street G, Williams J. Nail varnish allergens: the new and the old.

Contact Dermatitis 2016: 75 (Suppl. 1), 37-59.

18. Heskel NS. Allergic contact dermatitis from Stomadhesive paste. Contact Dermatitis 1987:

16: 119-121.

19. Scalf LA, Fowler JF Jr. Peristomal allergic contact dermatitis due to Gantrez in Stomahesive

paste. J Am Acad Dermatol 2000: 42: 355-356.

20. Martin JA, Hughes TM, Stone NM. Peristomal allergic contact dermatitis—case report and

review of the literature. Contact Dermatitis. 2005: 52: 273-5.



21. Field S, O'Sullivan C, Murphy M, Bourke JF. Peristomal allergic contact dermatitis to

stoma-adhesive paste containing monobutyl ester/maleic acid of polymethylvinylether

(Gantrez 425) but not to Isopropyl ester/maleic anhydride of polymethylvinylether (Gantrez

335). Contact Dermatitis 2010: 62: 120-121.

22. Jacobs M, Gilissen L, Vandevenne AS, Goossens A. Peristomal allergic contact dermatitis

caused by stoma adhesive paste containing N-butyl monoester of polymethyl vinyl ether

maleic acid. Contact Dermatitis 2015 Nov: 73: 314-316.

23. Lucidarme N, Aerts O, Roelandts R, Goossens A. Hydroxyethyl acrylate: a potential allergen

in cosmetic creams? Contact Dermatitis 2008;59:321-2.

24. Kai AC, White JML, White IR, Johnston G, McFadden JP. Contact dermatitis caused by

C30-38 oleofin/isopropyl maleate/MA copolymer in a sunscreen. Contact dermatitis 2011:

64: 353-362.

25. Swinnen I, Goossens A, Rustemeyer T. Allergic contact dermatitis caused by C30-38

olefin/isopropyl maleate/MA copolymer in cosmetics. Contact Dermatitis 2012: 67: 318-20.

26. Esdaile B, Cooper SM. Allergic contact dermatitis caused by polyester-8 (Polycrylene) in a

sunscreen moisturizer. Contact Dermatitis 2012: 67: 101-118.


	2018-78-236-9.pdf
	cod12922-sup-0001-AppendixS1.pdf

