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Sammenfatning

Deodoranter anvendes dagligt af store dele af befolkningen og kan indeholde
ingredienser, som visse duftstoffer og konserveringsmidler, der er hyppige ar-
sager til hudallergi. Herudover mistaenkes starre forbrug af visse antimikrobi-
elle midler, f.eks. triclosan at kunne medfare specifik bakterieresistens.

Hovedformalet med projektet var at kortleegge forekomsten af udvalgte duft-
stoffer og konserveringsmidler/antibakterielle midler i deodoranter pa det dan-
ske marked samt vurdere allergirisikoen ved en reekke udvalgte duftstoffer i
deodoranter.

Projektet var opdelt i 3 faser: i) kortleegning af deodoranter pa det danske
marked, indsamling af de mest solgte produkter og kontrol af maerkning ifalge
kosmetikbekendtgerelsen, ii) bestemmelse af indholdet af 26 deklarationsplig-
tige duftstoffer (som fra marts 2005 har skullet deklareres pa kosmetiske pro-
dukter) og udvalgte konserveringsmidler/antibakterielle midler, samt iii) risi-
kovurdering for udvalgte duftstoffer m.h.p. hudallergi, pa baggrund af analy-
seresultaterne.

Kortleegning og indsamling af de mest solgte deodoranter blev udfart pa basis
af oplysninger modtaget fra producenter/importarer og forhandlere af deodo-
ranter samt andre relevante oplysninger fra Internettet, SPT (Brancheforenin-
gen for sebe parfume og teknisk/kemiske artikler) og Informationscenter for
Miljg og Sundhed. Der blev i alt indkgbt 97 deodoranter, saledes at de fleste
merker pa markedet, forskellige typer af deodoranter samt produkter til bade
mand og kvinder indgik i undersggelsen. Af de 97 deodoranter, blev 23 pro-
dukter udvalgt til kemisk analyse for indhold af de udvalgte duftstoffer og 15
produkter, blev udvalgt til bestemmelse af triclosanindholdet.

Risikovurdering med hensyn til hudallergi blev foretaget for duftstofferne
isoeugenol, hydroxycitronellal, hydroxyisohexyl 3-cyclohexene carboxaldehy-
de (HICC), cinnamal og cinnamyl alcohol samt konserveringsmidlet triclosan.
Duftstofferne blev udvalgt sledes, at der var tale om potente allergener
og/eller hyppige arsager til allergi. Desuden blev der lagt vaegt pa, at der var
data fra klinisk undersggelser af personer med allergi over for deodoranter,
som grundlag for risikovurdering. Erfaringen viser, at greensevardier baseret
pa data fra personer med erhvervet allergi, er meget effektive til at forebygge
nye tilfeelde af allergi savel som at mindske sygdommens konsekvenser for de
personer, der har erhvervet allergien.

Undersggelsen viste at:
« 65,9 % af deodoranterne indeholdt en eller flere af de 26 deklare-
ringspligtige duftstoffer ifalge deklarationsoplysningerne pa pro-
dukterne.

« Duftstoffer i produkterne var af meget forskellige i potens og aller-
giforekomst. De mest potente stoffer - cinnamal, methyl heptin
carbonat og evernia prunastri extract (oak moss abs.) - var i feer-
rest produkter (1,1 % - 4,6 %).



Evernia prunastri extract indeholder to meget potente allergifrem-
kaldende stoffer (atranol og chloratranol), som den Videnskabelig
Komité, der radgiver EU-kommissionen vedrgrende kosmetik
(SCCP), har vurderet ikke bgr forekomme i kosmetik pa grund af
allergirisikoen. Evernia Prunastri extract var i 4,6 % af produkter-
ne.

Hydroxyisohexyl 3-cyclohexene carboxaldehyde (HICC), hydro-
xycitronellal og isoeugenol, der er arsag til mange allergitilfeelde,
var i henholdsvis 33 %, 27,3 % og 9,1 % af de parfumerede deodo-
ranter.

Den kemiske analyse af de 23 udvalgte produkter viste, at alle pro-
dukter indeholdt de duftstoffer, som fremgik af deklarationsoplys-
ningerne og saledes overholdt kravene i kosmetikbekendtgarelsen.

Risikovurderingen viste, at mellem 3,4 % - 6,8 % af produkterne
indeholdt duftstofferne, HICC, hydroxycitronellal eller isoeugenol
i en maengde, der overskred det maximalt acceptable ud fra den
anvendte metode.

Cinnamal blev kun fundet i et produkt i 5 ppm, hvilket ikke udgar
nogen risiko for allergi. Cinnamyl alcohol, som omdannes til cin-
namal i huden, var i 12,5 % af produkterne.

Alle produkter overholdt geldende lovgivningen, som ikke fore-
skriver maksimum tilladte koncentrationer for de udvalgte duft-
stoffer.

lalt ca. 40 % af deodoranterne indeholdt tilladte konserveringsmid-
ler. Det mest anvendte konserveringsmiddel/antimikrobielle stof i
deodoranterne var triclosan (i 15 % af produkterne) efterfulgt af
parabener (i 9 % af produkterne) og phenoxyethanol (i 7 % af
produkterne).

Triclosan var kun til stede i deodorantprodukter i den dyre priska-
tegori. Triclosanindholdet i de undersggte produkter var inden for
den maksimalt tilladte koncentration (0,3 %) i kosmetiske produk-
ter.

Triclosan er et allergen, men hyppigheden af allergi er ikke klar-
lagt. Der er ikke foretaget dosis-respons undersggelser af triclosans
allergifremkaldende effekter, og det var saledes ikke muligt at gen-
nemfgre en risikovurdering.

Det kan konkluderes at duftstoffer, der bade vides at veere potente allergener
og hyppige arsager til allergi hos forbrugere af kosmetik, hyppigt forekommer
i deodoranter. De mest potente er dog ogsa de mest sjeeldne. Allergenerne fo-
rekommer ofte i kombinationer. Allergentrykket er betydeligt i denne produkt-
type og der forekommer duftstoffer, som den Videnskabelig Komité, der rad-
giver EU-kommissionen vedrgrende kosmetik, har vurderet ikke bgr fore-
komme i kosmetik. Endvidere forekommer der i et mindretal af produkter ni-
veauer af duftstoffer, som udggr en ikke ubetydelig risiko for allergi. Alle pro-
dukter opfyldte geeldende lovgivning vedr. deklaration af indholdsstoffer samt
indholdet af duftstoffer og triclosan.



Summary

Deodorants are used daily by major parts of the population and they may
contain ingredients, such as certain fragrance ingredients and preservatives,
which are among the most frequent causes of skin allergy. Furthermore, in-
creased use of antimicrobials, eg. triclosan, has been suspected of causing
microbiological resistance.

The aim of this project was to map the presence of selected fragrance ingredi-
ents and preservatives/antibacterials in deodorants on the Danish market and
to perform risk assessment for a selected group of fragrance ingredients con-
cering allergic reactions in the skin

The project was divided into tree phases: i) mapping of deodorants on the
Danish market, collection of the most sold products and control of labelling
concerning declarations of contents according to the Cosmetic Directive ii)
determination of the contents of 26 fragrance ingredients, which since March
2005 have to be declared, and iii) risk assessment of selected fragrance ingre-
dients concerning contact allergy in view of the results of chemical analyses.

Mapping and collection of the most sold deodorants was based on informa-
tion received from producers/importers and distributors of deodorants as well
as other relevant information from the internet, SPT (Association of Danish
Cosmetics Toiletries Soap and Detergent Industries) and Informationcenter
for Environment and Health. In total, 97 deodorants were purchased, in such
a way that most brands on the market, different types of deodorants and
products intended for men and women were included in the investigation. Of
the 97 deodorants, 23 products were chosen for chemical analysis for the 26
regulated fragrance ingredients and 15 products were selected for the analysis
of triclosan content.

Risk assessment concerning contact allergy was performed for the fragrance
ingredients isoeugenol, hydroxycitronellal, hydroxyisohexyl 3-cyclohexene
carboxaldehyde (HICC), cinnamal and cinnamyl alcohol and the preservative
triclosan. The fragrance ingredients were selected to include potent allergens
as well as frequent causes of allergic reactions. In addition, data from clinical
investigation of individuals with allergic reactions to deodorants was also re-
quired as basis for the risk assessment. It is the experience that limit values,
derived from data from allergic individuals, are very efficient in preventing
new cases of allergy as well as reducing symptoms in those who are already
sensitized.

The results of the present investigation are as follows:
« According to ingredients list on the products, one or more of the
26 fragrance ingredients, regulated for labelling, were present in
65.9 % of the deodorants.

« The fragrance ingredients differed in potency and frequency of al-
lergic reactions. The most potent substances cinnamal, methyl
heptin carbonat and evernia prunastri extract (oak moss abs.) was
in the fewest products (1.1 % - 4.6 %).



« Evernia prunastri extract contains two very potent allergenic sub-
stances, which according to an opinion of The Scientific Commit-
tee on Consumer Products (SCCP) advisory to the European
Commission should not be present in cosmetics, due to the risk of
allergic reactions. Evernia Prunastri extract was present in 4.6 % of
the products.

« Hydroxyisohexyl 3-cyclohexene carboxaldehyde (HICC), hy-
droxycitronellal and isoeugenol, which are the cause of many aller-
gic reactions, were present in 33 %, 27.3 % and 9.1 % of the fra-
granced deodorants respectively.

« The chemical analysis of the 23 selected products showed that the
contents of fragrance ingredients conformed to the labelling on re-
spective products, and thus, they were in accordance with the
regulations.

o The risk assessment showed that between 3.4 % - 6.8 % of the
produkts, as a minium, contained the fragrance ingredients HICC,
hydroxycitronellal or isoeugenol in an amount, which surpassed
the maxium acceptable concentration derived from the applied
method.

« Cinnamal was found only in one product at a level of 5 ppm,
which is of no risk concerning allergy. Cinnamyl alcohol, which is
transformed to cinnamal in the skin, was present in 12.5 % of the
products.

« All products respected the cosmetic regulation, which provides no
limit values for the investigated fragrance ingredients.

« Approximately 40 % of the deodorants contained permitted pre-
servatives. The most used preservative/antimicrobial in the de-
odorants was triclosan (in 15 % of the products) followed by para-
bens (in 9 % of the products) and phenoxyethanol (in 7 % of the
products).

« Triclosan was only present in deodorants in the expensive product
category. The triclosan contents in the investigated products were
with- in the maximal allowed concentration (0.3 %) in cosmetic
products.

« Triclosan is an allergen, but the frequency of allergy is not known.
No dose-response investigations of triclosan’s allergenic effects
have been performed, and therefore, it was not possible to perform
its risk assessment.

It is concluded that fragrance ingredients, which are both potent allergens and
frequent causes of allergy among consumers, are used as ingredients in de-
odorants. However, the most potent allergens were also the most infrequent
ingredients. The allergens are often present in combination and the allergen
load is significant. Some fragrance ingredients are found in deodorants, which
according to The Scientific Committee on Consumer Products advisory to
the European Commission (SCCP) should not be present in cosmetics. Fur-
thermore in a minority of products the concentration levels of fragrance sub-
stances constitute a not insignificant risk of allergy. All products conformed to



the requirements of present regulations concerning labelling as well as content
of fragrance ingredients and triclosan.



10



1 Introduction

A majority of the population uses deodorants on a daily basis. The active in-
gredients in the deodorants are fragrances, preservatives/antimicrobials and
substances used for the reduction/inhibition of sweating. Fragrances and pre-
servatives are among the most common causes of skin allergy from cosmetic
products (1). The content as well as the use pattern of deodorants are respon-
sible for the increased risk of fragrance allergy associated to this product cate-
gory (2). Moreover, excessive use of certain antimicrobials in deodorants, for
example triclosan may lead to development of bacterial resistance against an-
tibiotics.

Contact allergy developes when low molecular weight substances, such as fra-
grance chemicals in deodorants, penetrate the skin and activate the immune
system in such a way that the immune system recognises and reacts to the al-
lergenic substance. The cells that participate in the allergic reaction are T-
lymphocytes, which circulate in the whole body. The process of allergy devel-
opment is called induction and occurs without symptoms. On subsequent ex-
posure to sufficient amounts of the allergenic substance, the immune system
will react to the susbstance and eczema will develop.

The symptoms of eczema are itchy redness, papules, swelling and some time
blisters on the exposed skin area. Allergy to ingredients of deodorants will ap-
pear in the armpits, but can spread to other parts of the body, if the use of the
product is continued. The process of developing allergic symptoms is called
provocation or elicitation. Once a person has developed allergy it is a livelong
condition, where exposure to sufficient amounts of allergen will result in ec-
zema and therefore exposure should be avoided. Otherwise the person may
experience recurring or chronic eczema.

A fragrance formula is typically composed of 10-300 fragrance substances
among approximately 2500 fragrance chemicals in use. In EU, 26 fragrance
substances, reported to cause allergy in humans, have been identified to help
the fragrance allergic persons to avoid exposure to the fragrance substance
they cannot tolerate. Since March 2005, it is required that these 26 substances
should be labelled on cosmetic products, when their content in leave-on cos-
metics is >10 ppm, or >100 ppm in rinse-off cosmetics, according to the EU
Cosmetic Directive (4). The same regulation has also been introduced for de-
tergent and cleaning products, both for household and industrial use, since
October 2005. This regulation is also useful for doctors in the case of sus-
pected fragrance allergy as it provides the tool to test patients with relevant
fragrance ingredients, establish the correct diagnosis and advise patients to
avoid exposure to specific substances in future in order not to develop ec-
zema.

According to the EU Cosmetic Directive, 55 different chemical substances
can be used as preservatives in cosmetic products under the conditions de-
scribed in the Directive.

In a survey of the ingredient labelling on 31 deodorants, the Information Cen-
tre for Environment & Health found that these products contained potential
skin allergens including one or more of the 26 fragrance substances, which
should now be declared in the ingredient list (3). The news paper Morgenav-
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isen Jyllandsposten has also found allergenic substances in 10 expensive (pres-
tige products of high price category) deodorants. On this background, the
Danish Environmental Protection Agency (DEPA) requested an investigation
of fragrance substances and preservatives/antimicrobials used in deodorants as
well as their concentration levels in these products. In addition an evaluation
of health risks of selected substances present in these products was required.

The project was divided in 3 phases: i) survey of deodorants on the Danish
market, collection of the most sold products and control of labelling to check
the compliance with the Cosmetic Directive (4); ii) in cooperation with DEPA
regarding selection of a number of products for the determination of the con-
tents of the 26 fragrance substances and some selected preservatives, which
are regulated according to Annex 3 and Annex VI of the Cosmetic Directive,
and finally conformity testing with the regulation according to the Cosmetic
Directive; and iii) risk assessment of deodorants on the basis of the analyti-
cally determined concentrations of the selected fragrance substances and pre-
servatives with regard to skin allergy.



2 Market survey and product sam-
pling

2.1 Market survey

The following strategy was adopted to ascertain a realistic overview of the de-
odorants sold on the Danish market:

- Contact to The Association of Danish Cosmetics Toiletries Soap and
Detergent Industries (SPT) to get an overview of deodorants on the
Danish market and the most sold deodorants,

- An overview of deodorants on the Danish Market via the internet,

- An overview of deodorants on the Danish market by visiting big su-
permarkets and some special perfume shops,

- Written/telephone contact to Danish manufactur-
ers/importers/distributors of deodorants as well as to deodorants re-
sponsible persons in big supermarkets to get information on most sold
deodorants,

- Contact to Information Centre for Environment and Health to get
relevant information on the deodorants, which were included in their
survey.

SPT and Information Centre for Environment and Health informed that all
information was on their respective home pages. There was no information on
the most sold deodorants on the Danish market on these webpages (5). How-
ever at the SPT’s homepage (5), information was given on the most sold
brands of perfumes (both for men and women) based on turnover in Danish
Kroner. SPT recommended a contact to its members to get more informa-
tion. The Information Centre for Environment and Health suggested that the
expensive deodorants (international brands with relatively high price) should
also be included in the present survey.

Google search on deodorant™ revealed over six million pages with deodor-
ants, of which approximately 53.000 pages with Danish addresses. The im-
pression from going through the first 200 pages was that the most deodorant
manufacturers, both Danish and international, advertise their products
through the internet and also inform about the quality and property of the re-
spective products. In some cases the ingredient list was also given, for exam-
ple 14 variants of Axe deodorant with different composition. The internet
search also revealed that the same products can be bought through several dif-
ferent addresses, but some specific products were available only through
specified shops. The addresses of Danish deodorant dealers on the internet
are described in Table 1. The list is not exhaustive as only 200 of the 53000
pages were reviewed.
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A number of retail shops were visited to get an overview of deodorants on the
Danish market. Thus several supermarkets, special perfume shops, clothing-
sport articles shops were visited. All of the shops visited were in the greater
Copenhagen area and in Roskilde County. Several shop own-
ers/fadministrators were requested to give information on the most sold prod-
ucts in their respective shops, but in most cases such information was not
given.

Table 1: Internet addresses for the shopping of deodorants in Denmark
(found in the first 200 of the 53000 web pages in Google search)

www.parfumeplus.dk
www.victorias-netshop.dk
www.haturimporten.dk
www.gedigent.dk
www.parfumer.dk
www.aloeverahomeshop.dk
www.kosmetikshoppen.dk
www.marketplace.dk
www.onlinesalg.dk
www.estart.dk
www.sorgenfr-blomster.dk
www.butiksus.dk
www.look4fashion.dk
www.landkoeb.dk
www.estell.dk
www.aloeverashop.dk
www.festogide.dk
www.aarstiderne.com
WWW.Yves-Rocher.dk
www.lavera.dk
www.duften.dk
www.paulchek.dk
www.shop.inf-wear.dk
www.jubii.dk
www.123parfume.dk
www.straberrynet
www.kelkoo.com
www.smartguy.dk
www.zirh.com/dk
www.dermalogica.dk
www.oriflame.dk

Twenty nine manufacturers and importers/distributors of deodorants in
Denmark, whose products were estimated to cover a major part of deodorant
market in Denmark, and six big supermarkets/magazines were contacted in
writing or by phone to get information on the most sold deodorants and the
number of units sold per year in Denmark. The administrators in three retail
shops provided information about the names of the most sold deodorants in
their shops. Five manufactures/importers of deodorants also informed about
the most sold brand of their respective products as well as the numbers of in-
dividual products sold per year. Furthermore, two manufacturers of deodor-
ants formulated products only for specific dealers. Three cosmetic importers
had no deodorants in their assortment. According to the information received,
approximately 2000-175000 units/year of individual deodorants of different
brands were sold in Denmark in 2006. All information received is treated con-
fidentially at NERI. The information received is used only for the present
study and has not been forwarded to anyone else.




Cosmetic products including deodorants are also sold via shops in airports, at
ferries and also through travel agencies. The customers in the airports and at
ferries can be Danes as well as of other nationalities. Therefore, sale of de-
odorants in these shops has not been considered in the present study, which is
focused on the deodorants on the Danish market. One of the travel agencies
in Denmark was contacted, in writing, to get information on the most sold de-
odorant via its shop, but no answer was received.

In the present investigation, information on the most sold deodorants via
membership of various cosmetic clubs (post-order cosmetic dealers) is not re-
guested and internet dealers of deodorants are not contacted, as it was consid-
ered a minor part of deodorants sold in Denmark.

2.2 Legislation

Cosmetic products including deodorants marketed in Denmark/EU should
comply with the EU Cosmetic Directive/Danish Statutory Order on Cosmetic
Products (4). The Cosmetic Directive requires labelling of cosmetic products
among others full declaration of ingredients. This also means that content of
all ingredients in deodorants should be declared on these products, according
to § 25 of the Danish Satutory Order concerning labelling of cosmetic prod-
ucts. Furthermore, according to § 33 of the Danish Satutory Order the manu-
facturer in EU or the responsible for marketing should also be identified on
the label, so that Member State authorties, for example DEPA, have easy ac-
cess to information concerning ingredients and risk assessment of the prod-
ucts.

This project is focussed on fragrance substances and preservatives, which
should only be used in deodorant formulation under the restrictions laid down
in Annex I11 and Annex VVI respectively. The requirements concerning con-
tents of other ingredients according to the Cosmetic Directive should also be
met, obviously. Deodorants should be labelled with the 26 named fragrance
substances if there concentration in the products is over 10 ppm. Further-
more, the products should be labelled “contains perfume (or aroma)”, if it
contains other than the 26 named fragrance substances, or less than 10 ppm
of these 26 substances. Maximum permitted concentration of triclosan, which
is analysed in the selected products in this study, in cosmetic products, and
thus, in deodorants is 0.3% (w/w).

2.3 Sampling of products and control of labelling

To control the labelling of the deodorants as well as to get an impression of a
reliable pattern of the exposure of Danish population by deodorant ingredi-
ents, sampling of deodorants was performed on the basis of:
- information received on the number of sold units of different brands of de-
odorants,
- the most popular deodorants (number of units sold) according to the sales-
men in

various shops/supermarkets visited
- the most sold men and women perfumes according to SPT’s homepage

The deodorants purchased for the present survey are described in Annex 1.
All products are bought in retail-outlets/magazines in the greater Copenhagen
area or in Roskilde in the period 18-22 May 2006. All-in-all 97 deodorants
were bought, so that most brands were included in the study, which included

15



16

all types of deodorants (55 sprays and 42 deo roll-on, cream deo and de-
ostick) both for men and women. Identification of the purchased products, in-
formation of manufacturers/importers/dealers and labelling of contents on the
products are described in Annex 1.

Labelling of all products was checked for the conformity of the declaration of
ingredients with the guidance in the Cosmetic Directive, and it was also
checked that the manufacturers/importers of the products were clearly identi-
fied. Names of some substances in the ingredient lists (in italics) were not in
agreement with the corresponding names in the Danish Statutory Order on
Cosmetic Products: anisyl alcohol/anise alcohol, hexyl cinnamicaldehyde/hexyl
cinnamal, hydroxymethypentyl cyclohexenecarboxaldehyde/hydroxyisohexyl 3-
cyclohexene carboxaldhyde, 3-methyl-4-(2,6,6-2-cyclohexen-1-yl)-3-butene-2-
one/alpha-isomethylionone and 2-(4-ter-butylbenzyl)-
propionaldehyd/butylphenyl methylpropional. A possible explanation for this is
that the names of the respective substances in the Danish Statutory Order are
not INCI names. Furthermore, labelling of ”limonene” can be interpreted as
the products contain ”’d-limonene”, as one of the 26 regulated fragrance sub-
stances.

Nine of the sampled products were not declared to contain perfume, but only
eight of these were explicitly labelled as perfume free. Seventeen of the sam-
pled products were labelled with “perfume”, without mentioning any specific
fragrance substance. This indicates that these products either did not contain
any of the 26 regulated fragrance substances, or the concentrations of these 26
fragrance substances in the products were less than the concentration (10
ppm) required for obligatory labelling according to the Cosmetic Directive.

The distribution of the individual 26 fragrance substances/extracts, whose
content should be declared according to the Cosmetic Directive, in the 88
perfume containing products, is described in Table 2. The frequency of la-
beled essential oils, which could be sources of some of the 26 fragrance sub-
stances, is not included in the Table 2. Besides the 26 regulated fragrance
substances, two other fragrance ingredients were labelled on the sampled de-
odorants: bisbolol in 4 products and triethyl citrate in 4 products.

Among the 26 fragrance substances, most commonly used in the formulation
of perfume containing deodorants was citronellol (65.9%), followed by li-
nalool

(53.4 %), d-limonene (53.4 %), geraniol (48.9 %), butylphenyl methyl propi-
onal (48.9 %), alpha isomethylionone (46.6 %), benzyl salicylate (39.8 %),
hydroxyisohexy! 3-cyclohexene carboxaldehyd (32.3 %), coumarin (32.3 %),
hydroxycitronellal (27.3 %), eugenol (27.3 %), citral (26.1 %) and benzyl
benzoate (25 %). The remaining 13 of the 26 fragrance substances were used
in less than 25% of the deodorants (Table 2). Comparison of the declared
contents of fragrance substances in the sampled deodorants with the content
of selected fragrance substances in deodorants on the European market, in an
earlier study (6) may indicate that the use of strong fragrance allergens in de-
odorants is decreasing. The two studies, however, cannot be directly com-
pared, as only a subsample of the deodorants were analysed chemically in the
present study.



Table 2. Fragrance substances labelled on the 88 perfume containing deodor-
ants*

Fragrance substance No. of % of products containing
products fragrance substances
Amyl cinnamal 9 10.2
Amylcinnamy! alcohol - -
Anise alcohol 2 2.3
Benzyl alcohol 15 17.1
Benzyl benzoate 22 25.0
Benzyl cinnamate 3 3.4
Benzyl salicylate 35 39.8
Butylphenyl methylpropional 43 48.9
Cinnamal 1 1.1
Cinnamyl alcohol 11 12,5
Citral 23 26.1
Citronellol 58 65.9
Coumarin 29 33.0
Eugenol 24 27.3
Farnesol 13 14.8
Geraniol 43 48.9
Hexyl cinnamal 29 33.0
Hydroxycitronellal 24 27.3
Hydroxyisohexyl-3-cyclohexene 29 33.0
carboxaldehyde (HICC)
Isoeugenol 8 9.1
alpha-isomethyl ionone 41 46.6
d-Limonene/limonene 47 53.4
Linalool 47 53.4
Methyl 2-octynoate 1 1.1
Evernia Prunastri extract/ oak- 4 4.6
moss/egemossekstrakt
Evernia Furfuracea ex- 2 2.3
tract/Traemossekstrakt

INCI (Inventory of Ingredients, Official Journal of the European Union) is
used, except for the substances with no INCI name

*17 products were labelled to contain perfume without mentioning any spe-
cific fragrance substance.

The declared content of preservatives/antimicrobials in the deodorants is de-
scribed in Table 3. Only about 40% of the deodorants contained the permit-
ted preservatives. It is therefore possible that one or more of the other ingredi-
ents in the remaining products functions as preservative/antimicrobial. For
example, ethanol which is used as solvent in the formulation of deodorants is
a well know antimicrobial substance, and the fragrance substance benzyl alco-
hol can also be used as a preservative according to the Cosmetic Directive. In
general, 0-3 preservatives/antimicrobial substances were present in the sam-
pled deodorants, except in the product No. 306, which contained 5 different
preservatives. The most commonly used preservative/antimicrobial substance
in the deodorants was triclosan (in 15 % of the products), followed by para-
bens (in 9 % of the products) and phenoxyethanol (in 7 % of the products).
Other preservatives (Table 3) were present in 1-2 % of the sampled products.
Triclosan was present only in the products of upper price category.
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Table 3. Preservative/antimicrobial labelling on the purchased deodorants.

Fragrance substance No. of products

Benzoic acid/Na-benzoate or other inor- 3
ganic benzoates

2-Bromo-2-nitropropane-1,3-diol

DMDH Hydantoin

Parabenes

Imidazolidinyl urea

lodopropynyl butylcarbamate

Phenoxyethanol

NI RIS

Sorbic acid (and its salts)

Triclosan 15

2.4 Selection of products for analysis

Products for the analyses as well as risk assessment of fragrance substances
and preservatives/antimicrobial substances were selected in cooperation with
DEPA. Fifteen of the products labelled to contain triclosan (Table 3), were
selected for the determination of triclosan. Only few products contained other
permitted preservatives/antimicrobial substances, and therefore, risk assess-
ment of additional fragrance substances than planned was prioritised, instead
of analysis and risk assessment of an additional preservative.

Fragrance substances were selected in such a way that these were potent aller-
gens and/or frequently involved in skin allergy, and a dose-response study in
allergic persons, with the deodorants containing these substances, had been
performed earlier. Isoeugenol, hydroxycitronellal and hydroxyisohexyl-3-
cyclohexene carboxaldehyde (HICC) were prioritised, because these are
among the most frequent allergenic fragrance substances and dose-response
studies using deodorants containing these fragrance substances on persons al-
lergic to these fragrance substances have been performed (7-10). Moreover
cinnamyl alcohol was selected, because it metabolises in the skin to cinnamal,
one of most allergenic fragrance substances, which itself was found only in
one of the products in this study. Finally, it was decided to include farnesol to
get an overview of the content of farnesol in deodorants, as this substance can
also be used as antimicrobial in addition to its function as fragrance substance.

For the analysis of the content of 26 regulated fragrance substances, 23 de-
odorants were selected in a way, so that these were among the most sold
products and at least two of the fragrance substances selected for risk assess-
ment were declared on the respective ingredient lists. Furthermore, all prod-
ucts containing isoeugenol and/or cinnamyl alcohol were selected for the
analysis. Determination of the contents of evernia prunastri extract (oakmoss)
and evernia furfuracea extract (treemoss) (among the 26 fragrance sub-
stances) is omitted, as a suitable method for the determination of these sub-
stances is not yet available. Thus, only 24 of the 26 fragrance substances were
analysed in the selected samples.



3 Analysis

3.1 Materials

The fragrance substance standards were obtained through various sources as
described in an earlier report (11). Triclosan-standard was purchased from
Sigma-Aldrich, Denmark. All other chemicals used were of pro analysi or
HPLC quality.

3.2 Analysis

3.2.1 Sample preparation

3.2.1.1 Fragrance substances

Aerosol spray-products were opened as described before (11) to remove and
measure the amount of propellant. A portion of the samples, without propel-
lant, was transferred into vials for the analysis by gas chromatography-mass
spectrometry (GC-MS).

Deostick and roll-on products were treated as follows: To approximately 2 g
sample, weighed exactly in a dark bottle, a few boiling chips and 8 ml metha-
nol were added and the flask was closed with a screw cap. The mixture was
mixed gently and warmed thereafter at 60°C for 5 min to dissolve the fatty
substances (heating of homogenous liquid products was not required). The
sample solution/suspension was then cooled to room temperature (20°C). A
20 cm (length) x 1.8 cm (diameter) glass column was packed with wet silica
gel (in methanol) to 7 cm. The cooled sample solution was quantitatively
transferred on to the silica-gel column and that was eluted with 20 ml metha-
nol. The first 5 ml of the eluate was discarded, and thereafter the eluate was
collected in a 25 ml measuring flask. The flask was filled up to the mark with
methanol. The fragrance extract thus obtained was transferred into GC vials
and analysed within 24 hours. Duplicate analysis was performed on each
sample.

3.2.1.2 Triclosan

To approximately 1 g homogenous sample weighed in a 100 ml dark bottle,
0.25 ml sulfuric acid (4M) and 10 ml methanol were added. The mixture was
shaken for 15 min at 60°C and then filtered through Whatman No. 2 filter
paper and collected in a 25 ml measuring flask. The measuring flask was filled
with methanol up to the mark. For each sample, two extracts were made. The
sample extracts were transferred into vials and analysed by high performance
liquid chromatography (HPLC).

3.2.2 Analysis of fragrance substances

Analysis of fragrance substances in the sample extracts as well as in the undi-
luted samples was performed by GC-MS, as described before (12). Each
sample as well as each calibration standard solution (2-100 ppm) were ana-
lysed in duplicate. Identification and determination was performed in selective
ion mode (SIM). Repeatability of the analytical method was evaluated for 10
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determinations of two mixtures of fragrance substances (10 ppm and 25 ppm
of each substance except farnesol). Repeatability test of farnesol (10 ppm and
25 ppm) determination was performed separately, because this in itself is a
mixture of three substances. Oakmoss/treemoss in the samples was identified
by the presence of evernic acid ethyl ester. Recovery of the fragrance sub-
stances, except oakmoss/treemoss, was investigated by the analysis of two
products, which were spiked with 10 ppm of each of the target fragrance sub-
stance. Only qualitative analysis of oakmoss/treemoss in the deodorants is per-
formed.

The detection limit of each substance was ca. 1 ppm and the limit of quantifi-
cation of the fragrance substances was ca. 2 ppm. Recovery of all fragrance
substances was 80-115% and relative standard deviation (repeatability) of the
method for all substances was 8-12%.

3.2.3 Analysis of triclosan

Each sample extract as well as all calibration solutions were analysed in dupli-
cate by HPLC as described before (13). Analyses of several dilutions of tri-
closan solution (5-300 ppm) were performed to generate calibration curve of
the substance. Repeatability of the analytical method was determined by the
analysis of two solutions of triclosan (30 ppm and 120 ppm), and the recov-
ery of triclosan in the products was investigated by the analysis of two prod-
ucts spiked to concentration levels 60 ppm and 120 ppm.

Identification of triclosan in the samples was performed by the comparison of
HPL C-retention time and UV-spectrum of the HPL C-peak of standard tri-
closan with those of the samples analysed under the same conditions as the
standard triclosan. The content of triclosan was determined by the use of cali-
bration curve of the standard triclosan. The recovery of triclosan from the
spiked samples was ca. 98%, and the relative standard deviation of the analyti-
cal method was less than 5%.



4 Results

Analysis of 24 regulated fragrance substances in 23 selected deodorants (19
spray products, 2 deostick and 2 roll-on) was performed by GC-MS at selec-
tive ion monitoring mode. The content of the fragrance substances in the in-
vestigated products is described in Table 4. The concentrations are not cor-
rected for the recovery of the fragrance substances.

None of the investigated products were found to contain amylcinnamyl alco-
hol or methyl heptin carbonate. The content of the remaining 22 fragrance
substances in the deodorants varied from approximately 2 ppm (detection
limit) to 11300 ppm (w/w for deostick and roll-on, w/v for other samples).
Frequency and concentration range of all of the target fragrance substances in
the investigated products are described in Table 5. As the contents of individ-
ual fragrance substances in the investigated products were in a broad range,
only concentration range (minimum and maximum concentration) for these is
reported in Table 5, while mean (x SD) and median values (Table 6) were
calculated only for the five fragrance substances selected for the risk assess-
ment. All 23 selected products contained the fragrance substances, which
were listed in the ingredient lists of the respective products, and they were la-
belled correctly with respect to content of fragrance substances.
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Table 4: Content of selected fragrance substances in the 23 investigated deodorants.

Fragrance substance

Content in ppm (ug/ml in spray,

ug/g in deostick/roll-on)

sprayl |spray2 | spray3 spray4 |spray5 |spray6 |spray7 |spray$8
alpha-Amylcinnamic 2.3 - - - - - - -
aldehyde
alpha-Amylcinnamic - - - - - - - -
alcohol
Anise alcohol - - - - - - - -
Benzyl alkohol 31.6 - 166.2 - - - 52.1 -
Benzyl benzoate 878.0 - 4054.2 - 53.9 - - -
Benzyl cinnamate - - - 143.2 - - - -
Benzyl salicylate 900.0 145.4 2472.8 - - 2085.7 - 1646.8
Butylphenyl methyl- 112.0 716.0 5455.0 9.4 - 15.0 597.5 1092.9
propional
Cinnamal 5.0 - - - - - - -
Cinnamyl alkohol - - - 296.7 1.7 37.9 - -
Citral 45.3 - - - - - 110.7 -
Citronellol 350.0 1069.6 783.3 280.0 93.7 41.5 - 289.2
Coumarin 7.2 - - 29.9 3.8 - 100.1 -
Eugenol 195.3 - - - 99.1 - - -
Farnesol - 595.0 660.9 - - 978.9 1791.0 1402.5
Geraniol 39.5 61.6 399.0 - 45.1 - 80.3 140.9
a-Hexylcinnamic alde- 369.4 1019.0 - - - 71.3 - 2502.9
hyde
Hydroxycitronellal dl 499,8 310,8 23,9 - - 114,5 354,6
HICC 274.0 143.6 73.1 18.3 12.2 28.9 892.1 -
Isoeugenol 20.7 - - - 6.9 - - 28.9
alpha-isomethylionone - 245.0 2588.0 - - - 548.8 1035.4
Limonene 3778.1 1977.0 1619.3 1083.3 5760.6 - 3794.6 4002.6
Linalool 110.2 302.3 73.9 42.2 115.6 1102.0 597.0 525.1
Methyl-2-octynoate - - - - - - - -
Oakmoos/Treemoss - - - - X - - -

HICC: Hydroxyisohexyl 3-cyclohexene carboxaldehyde; dl: detection limit ca. 1 ppm; X: contains oakmoss/treemoss




Table 4: continued

Content in ppm (ug/ml in spray,

Ug/g in deostick/roll-on)

Fragrance substance Deostick | spray 9 | spray 10 | spray 11 | spray 12 | spray 13 | deostick | spray 14
1 2
alpha-Amylcinnamic - - - - 66.3 - - -
aldehyde
alpha-Amylcinnamic - - - - - - - -
alcohol
Anise alcohol - - dl - - - - -
Benzyl alcohol - 129.9 - - - - - -
Benzyl benzoate - 20.2 11.2 183.5 65.3 - - -
Benzyl cinnamate - - - - - - - -
Benzyl salicylate - 2078.1 - - 474.0 - - -
Butylphenyl methyl- 114.2 - 23.6 - - 2405.0 dl -
propional
Cinnamal - - - - - - - -
Cinnamyl alkohol - 9.5 - 406.3 503.0 - - 35.5
Citral 202.4 - - - 38.8 99.9 - -
Citronellol 197.6 - 63.7 35.2 851.7 5847.5 dl 52.4
Coumarin 116.4 84.9 - 55.0 258.0 - - 49.5
Eugenol 1254 - 0.8 - 131.6 - - -
Farnesol - - - - - 649.1 9.0 -
Geraniol 103.1 30.3 206.9 23.9 141.2 242 .4 dl 24.4
a-Hexylcinnamic alde- - - - - 136.3 - dl 4434.0
hyde
Hydroxycitronellal - 89.2 dl 37.8 1746.5 - - 377.2
HICC 184.8 323.7 194 - - 168.5 - 4431.0
Isoeugenol 123.0 34.7 - - 138.4 - dl -
alpha-isomethylionone - - 5.8 - 477.0 - 14.8 269.1
Limonene - - - 1194.3 11386.5 | 1226.7 1022.8 -
Linalool 111.1 133.6 121.3 46.6 1164.9 998.5 86.0 32.1
Methyl-2-octynoate - - - - - - - -
Oakmoos/Treemoss - - - - X - - -

HICC: Hydroxyisohexyl 3-cyclohexene carboxaldehyde; dl: detection limit ca. 1 ppm; X: contains oakmoss/treemoss
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Table 4: continued

Content in ppm (ug/ml in spray,

Ug/g in deostick/roll-on)

Fragrance substance spray 15 | spray spray 17 | spray 18 | roll-on | roll-on 2 | spray 19
16 1
alpha-Amylcinnamic 42.3 - - 164.7 - - -
aldehyde
alpha-Amylcinnamic - - - - - - -
alcohol
Anise alcohol - - - - - 50.5 -
Benzyl alcohol 83.2 98.4 -
Benzyl benzoate 107.6 - 38.1 - - 3.2 201.6
Benzyl cinnamate 74.1 - - - - - -
Benzyl salicylate 136.3 - 5279.0 828.7 - - 211.7
Butylphenyl methyl- - - 3788.0 dl 2.4 dl 172.5
propional
Cinnamal - - - - - - -
Cinnamyl alkohol 240.1 39.6 36.1 - - 223.1
Citral 553.9 249.9 119.7 - 44.0 - 296.2
Citronellol 344.3 363.8 3161.0 107.9 16.5 89.2 289.9
Coumarin 1254.9 - - - 127.4 - 170.3
Eugenol 514.0 - - - - dl -
Farnesol - 269.4 - - 969.2 - -
Geraniol 124.7 184.8 101.2 dl 48.6 dl -
a-Hexylcinnamic alde- - - 2962.9 374.2 5.2 - 186.1
hyde
Hydroxycitronellal 292.6 337.5 1092.5 dl - 46.3 -
HICC - 28.3 350.5 - dl 28.5 270.6
Isoeugenol 67.5 - - - - - -
alpha-isomethylionone 1674.2 46.4 1788.0 292.1 128.2 250.0 120.9
Limonene 11229.0 | 2662.2 4507.1 - 5489.4 - 4538.3
Linalool 3447.1 1308.0 350.4 8.2 377.3 - 230.5
Methyl-2-octynoate - - - - - - -
Oakmoos/Treemoss X - - - - - -

HICC: Hydroxyisohexyl 3-cyclohexene carboxaldehyde; dI

: detection limit ca. 1 ppm; X: contains oakmoss/treemoss




Table 5: Frequency and content of selected fragrance substances in the 23
deodorants investigated.

Products containing | Concentration ran-
the fragrance sub- ge (ppm)
stance
Fragrance substance No. (%)
alpha-Amylcinnamic 4 17 2.3-164.7
aldehyde=
alpha-Amylcinnamic - - -
alcohol
Anise alcohol 2 9 di*, 50.5
Benzyl alcohol 6 26 31.6 - 166.2
Benzyl benzoate 11 48 3.2 -4054.2
Benzyl cinnamate 2 9 74.1, 143.2
Benzyl salicylate 11 48 136.3 - 5279.0
Butylphenyl methylpro- | 16 70 di* - 5.455.0
pional
Cinnamal = 1 4 5.0
Cinnamyl alcohol = 11 48 1.7 -503.0
Citrale 10 44 38.8 - 553.9
Citronellol= 21 91 di* - 5847.5
Coumarine 12 52 3.8-1254.9
Eugenol= 7 30 di*-514.0
Farnesol- 9 39 9.0-1791.0
Geraniol= 20 87 di* - 399.0
Hexyl cinnamal - 11 48 di* - 4434.0
Hydroxycitronellal= 16 70 diI* -1746.5
HICC:= 17 74 di* - 4431.0
Isoeugenol= 8 35 di*-138.4
Alpha-isomethylionone | 15 65 5.8 - 2588.0
d-Limonenee 16 70 1022.8 - 11386.5
Linalool- 22 96 8.2-3447.1
Methyl-2-octynoate° - - -
Evernia prunastris/ 3 13 X
furfuracea extract (Oak-
mMoos/Treemoss)

*detection limit of the respective substances: about 1 ppm

The most common fragrance allergens are contained in the two mixtures, which is
used for diagnosing fragrance allergy, called fragrance mix I () and fragrance mix Il
(), besides oxidation product of terpens (), and tree moss extract are commen aller-
gens. Methyl-2-octynoate is an extreme, but rare allergen. X: contains oak-
moss/treemoss

Table 6: Mean and median concentrations of the 5 selected fragrance sub-
stances in
23 deodorants selected for the analysis.

Fragrance Concentration i ppm
substance Mean+SD Median
Cinnamyl alcohol 166x+177 40
Farnesol 814547 661
Hydroxycitronellal | 333+470 203
HICC 426+1055 144
Isoeugenol 53+52 32
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The contents of triclosan in all of the investigated products are described in
Table 7. The content of triclosan could not be determined in one of the sam-
ples (2006-316) due to presence of a large interfering peak just adjacent to
triclosan peak in the HPLC chromatogram of the sample. The investigated
products contained 0.05-0.24% (w/v) triclosan, and thus, the triclosan con-
tents in the investigated products were within the maximum allowed concen-
tration (0.3%) in cosmetic products.

Table 7: Content of triclosan in the investigated products

Sample Triclosan content
% (w/w)

Spray 20 0.0797
Spray 21 0.0841
Deostick 3 0.0480
Spray 22 0.1853
Deostick 23 0.1158
Spray 24 0.0814
Spray 25 0.0516
Deostick 4 0.0536
Spray 26 0.0842
Spray 27 0.0781
Spray 15 0.2403
Spray 28 Interference
Spray 29 0.0538
Spray 30 0.1248
Spray 31 0.0666




5 Risk assessment

5.1 5.1 Deodorants and contact allergy

The use of perfumed deodorants is associated with an increased risk of per-
fume allergy. In a study of 925 eczema patients and a control group of 806
persons, randomly selected from the population, a statistically significant cor-
relation was found between skin rash to a perfumed deodorant as first time
symptom (odds ratio: 2,3-2,9) and later diagnosis of perfume allergy (14). In
a German study, eczema patients were patch tested with their own deodorants
(15). All-in-all 1069 deodorants were tested, of these 6.7% produced allergic
reactions. There was a statistically significant correlation between an allergic
reaction to ones own deodorant and perfume allergy, among these allergy to
HICC and cinnamal (15).

The environment in the armpit is moist and occluded, which like the presence
of hair follicles can increase penetration of certain allergens (16-18). Shaving
also increases penetration and thus the risk for skin allergy (19). In a case
study, 14 perfume allergic patients were asked to use one of their own de-
odorants in the armpit and as well as on the upper arm for one week. Twenty
deodorants were tested, and 12 of these (60%) produced eczema in the arm-
pit, while only 4 (20%) produced eczema on the upper arm (20). The de-
odorants, which gave a positive test, contained 1.3-8.6 times higher concen-
tration of allergenic fragrance substances than those products which were
negative in the study (20)

Deodorants are available in different formulations, such as aerosol sprays,
roll-ons, and sticks. There may be differences in bioavailability of allergenic
fragrance substances in different formulations of deodorants. In a small study,
a deodorant spray and a deostick with the same concentrations of allergenic
fragrance substances were tested in the cubital fossa of 7 perfume allergic pa-
tients. Five of these persons reacted to deospray, while only one reacted to de-
ostick. (21). The influence of deodorant matrix on allergy has not been inves-
tigated systematically. Other products are also important for perfume allergy,
especially perfumes, colognes, aftershave lotion and creams/lotions (14-15).

5.2 5.2 Risk assessment —in general

Exposure in the form of dose/cm® of an allergen is a decisive determinant for
the development of allergy (22, 23). Thus, the concentration of allergen in a
given product is important. The EU Commission has published guidelines for
risk assessment. The standard dose of deodorant is 0.5 g/day on a total surface
area of 100 cm?,i.e. 5 mg/ cm’ (24). The Research Institute for Fragrance
Materials (RIFM), which is financed by the perfume producers association
called International Fragrance Association (IFRA) use, in a new model for
risk assessment, 9.1mg/cm?/day. In several risk assessments, different doses
and surface areas have been used (18, 24, 25), for example the total skin area
exposed to deodorants has been estimated to be 100 cm? -240 cm’.
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In a recent study, the use of 6 different cosmetic products by American
women of 19-65 year of age was measured during a 14 days period (26), in-
cluding use of

deostick. The mean dose per application of deostick was 0.61 g (median 0.45
g), which corresponds to standard dose, and the average application fre-
guency was 1.3 per day (0-4). The 10% of the participants, who were the
most frequent users, used deodorant as a minimum twice a day (26). Other
deodorant formulations were not investigated in this study. Other factors, than
allergen dose, are of importance for development of allergy, e.g. the skin area
of the body, vehicle, simultaneous ocurrence of skin irritants in the formula-
tion and preexisting eczema (27).

Since 1973, the perfume industry’s’ association IFRA has published recom-
mendations for the use of allergenic fragrance substances. (28), which are
based on tests conducted in healthy voluenteers. In their earlier used model,
which is still in force for the majority of the substances, the scientific rationale
for the recommendations was seldom given. The problems of fragrance al-
lergy are a consequence of these recommendations being insufficient (29, 30).

Toxicologists from cosmetic industry have worked several years on the devel-
opment of a model for risk assessment. This is based on the results of a pre-
dictive test in mice, the so called Local Lymph Node Assay (LLNA), in some
cases supplemented with tests performed in healthy voluenteers (18, 23, 31).
The potential of a substance to induce skin allergy is predicted from the data
obtained through these tests (31, 33). The basis for the calculation includes
exposure estimate and uncertainty factors (18, 32).

The risk assessment model developed by the scientists in the cosmetic indus-
try includes scientific elements and it establishes safe limits, but it is not vali-
dated with respect to whether these limits will be able to prevent allergy. Be-
sides, the model aims exclusively at prevention of new cases of allergy and it
does not take into account the existing allergy problem in the population. It
has been demonstrated that limit values, which are based on data from tests
performed in persons with allergy, are very effective in preventing new cases
of allergy as well as in minimizing the consequences of the disease in persons,
who have already developed allergy (27). The results of such dose-response
investigations employing allergic persons have been shown to be highly repro-
ducible, even when these are performed in different clinics and in different
European countries (34).

The risk assessment presented here, is based on the clinical data derived from
tests employing patients with allergy. For comparison, an example of risk as-
sessment based on animal experiments and an overview of actual limit values,
which are in force or are proposed as official limit values as well as those rec-
ommended by perfume industry’s’ organisations (RIFM/IFRA), are pre-
sented.

5.3 The selected fragrance substances

5.3.1 Hydoxyisohexyl 3-cyclohexene carboxaldehyde (HICC)

Hydroxyisohexyl 3-cyclohexene carboxaldehyde (HICC) with the trade name
Lyral®, is one of the most frequent causes of perfume allergy. In studies per-
formed in European Dermatology clinics, 1.6%-2.7% of eczema patients have
been found to be allergic to HICC (35, 36). In a multicenter study in Ger-
many, 1.9% of eczema patients were found to be allergic to HICC (37) with-



out any significant sex difference. Similar results have also been found in the
Danish monitoring network of dermatologists. Here, 2.3% of men and 2.6% of
female eczema patients were found to be allergic to HICC in 2005; and in
2006, 1.3% of men and 2.7% of female eczema patients were allergic to HICC
(38). The frequency of HICC allergy among the tested eczema patients in a
dermatology department in Copenhagen is shown in Figure 1. There is a ten-
dency that patients with HICC allergy have eczema in the armpits more fre-
quently than other eczema patients, p = 0.065 (37).

Figure 1. Frequency of eczema patients with allergic reac-
tion to selected fragrance substances among all eczema pa-
tients (n = 3179) allergy tested at the Dermatology De-
partment of Gentofte Hospital in the period 2002-2005
(unpublished results)

‘Average positives 2002-2005 according to sex

Men  Women

2,97%

2,24%

1,70% 1,69% 1,66%

1,25%
1,07%
0,89%

|

Isoeugenol Evernia prunastri HICC Hydroxycitronellal

HICC: Hydroxyisohexyl 3-cyclohexene carboxaldehyde
(HICC). Isoeugenol and Evernia Prunastri extract (oak
moss abs.) are tested at 1 %, while hydroxycitronellal and
HICC are testet at 5 % in petrolatum.

HICC is included in the new perfume mixture, fragrance mix Il, which is rou-
tinely used for the diagnosis of perfume allergy. Furthermore, it is recom-
mended to test separately with HICC, because it is a very frequent allergen
(36).

In a European experimental study, 18 HICC allergic persons were patch-
tested with a serial dilution of HICC (6%-0.0006%), i.e. tested under occlu-
sion for 48 hours (39). It was possible from the dose response curve to calcu-
late the dose, which will cause an allergic reaction in 10% of allergic patients.
This dose was found to be 29 ppm HICC (CI: 7-69) (39). In a later investi-
gation employing a group of Danish eczema patients, an identical dose-
response curve was obtained (7), i.e. 10% reacted to 25 ppm HICC (CI: 0.8-
120).

HICC allergy is less frequent in North America, where this allergy has been
demonstrated in approximately 0.4 % of eczema patients. The possible expla-
nation is that HICC is less frequenly used in deodorants in North America,
and when used, it is in lower concentrations (40), while HICC is shown to be
very common on the European market. In a study in 1996, HICC was found
in 53% of deodorants (6), and in the present study HICC was present in 33%
of the deodorants (Table 2). On the basis of the high frequency of allergy to
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HICC, EU’s Scientific Committee on Consumer Products (SCCP) has rec-
ommended 200 ppm as maximum amount of HICC in cosmetic products
(41) (Table 8).

Table 8. Recommendations for limit values of selected fragrance substances
by the EU Scientific Committee (SCCP) and perfume industry’s organisation
IFRA.

Fragrance substance | SCCP* Year IFRA** Year
HICC 200 2003 15.000 ppm | 2004
ppm***

Hydroxycitronellal 10.000 ppm | 2001 10.000 ppm | 1992

2000 ppm before 1998

Isoeugenol 200 ppm 2001 200 ppm 1998
None before 2007
Cinnamal 1000 ppm 2001 500 ppm 2007

8000 ppm before 2004

Cinnamyl alcohol 8000 ppm 2001 4000 ppm 2004

* EU Scientific Committee on Consumer Products.

** |nternational Fragrance Association publishes guidelines and establishes limit values for the
use of fragrance substances with regard to health effects. Limit values in Table 8 are established
on the basis of allergenic effects (28).

*** Recommended through SCCP Opinion on HICC (41), but not yet implemented.

The limits of other substances are taken from the public hearing, prior to implementation in
Cosmetic Directive (46).

In the present investigation, 6 deodorants were found to contain more than
200 ppm HICC. This means that approximately 1/3 of the analysed deodor-
ants and at least 6.8% of the 88 perfumed deodorants, within this study, con-
tained more HICC than recommended due to the risk of allergy (41). There
was one deodorant, which contained 4431 ppm HICC, i.e. more than 20
times the limit recommended by the SCCP (41), and more than twice the
maximum concentration (1874 ppm) which was found in a similar study 10
years back (6). Use of deodorants implies a special kind of exposure as de-
scribed above, and the mentioned 200 ppm limit value of HICC is based on a
model calculation. This limit value has been tested later in a study employing
14 HICC allergic persons and 10 controls (7). They were supplied with a de-
odorant containing 200 ppm HICC for the use two times daily for 14 days in
one armpit, and a similar deodorant without HICC to be used in the contra-
lateral armpit. Within 14 days, 9/14 (69%) of the HICC allergic persons de-
veloped an allergic eczema soley in the armpit where HICC containing de-
odorants had been applied. A control group of healthy voluenteers used de-
odorants in the same way, but none developed eczema (Table 9). Thus, there
was a statistically significant correlation between the exposure to 200 ppm
HICC in a deodorant and development of eczema (p=0.02). When the expo-
sure dose was increased from 200 ppm HICC to 600 ppm and 800 ppm, all
persons in the test group developed eczema, but none in the control group
(Table 9). The amount of the deodorant used per day was estimated as realis-
tic (7). It was concluded that 200 ppm is not a safe limit value for HICC in
deodorants with regard to elicitation of the allergy, and it should be consid-
ered whether HICC should be used at all in this type of product (7). HICC
was present in 33% of the perfumed deodorants in the present study.




Table 9. Overview of results of deodorant provocation investigations with dif-
ferent allergens. Frequency in % of test groups, which reacted at different
doses of allergen applied in a roll-on antiperspirant, is given.

Isoeugenol Cinnamal(1) | Cinnamal(2) | Hcitron HICC
Dose in ppm
0 0 0 0 0 0
63 23
100 11
200 69 64
320 75 55 57
600 85
630 76 100
1000 99 71
1800 100
3200 100
No. test persons 13 8 9 7 14
No. of control persons 10 20 7 10
% control persons, who
reacted 0 0 0 0
Exposure should be: <63 ppm <100 ppm <320 ppm | <200 ppm
Reference (10) (9 (8) (7)

Hcitron: Hydroxycitronellal; HICC: hydroxyisohexyl cyclohexenecarboxaldehyde
(Lyral®).

As a major part of the test persons reacted to deodorants with the lowest con-
centration of HICC, it was attempted to statistically evaluate the data to de-
termine a concentration level, which can elicit allergic eczema in 10% of the
allergic persons, the so called ED 10% (Table 10). Although the data permits
such a calculation, i.e. the logistic dose-response model is statistically accept-
able; the relative low number of test persons influences the strength and give a
low precision of the estimates as well as large confidence intervals. For HICC,
it was estimated that 10% of HICC allergic patients will react to the use of a
deodorant with 29 ppm HICC in the product (Table 10). Only four of the
analysed deodorants in the present study contained less than 29 ppm HICC.
The estimates for the other selected fragrance substances have also a low pre-
sicion and therefore, these data are not used further in the risk assessment.

Table 10. The allergen concentration in deodorant (roll-on), which provokes
allergic eczema in persons with allergy to the substance. Estimates on the basis
of fitted dose-response curves with corresponding confidence intervals (58).

Substance ED10 % (95 %Cl)| ED25 % (95 % CI) ED50 % (95 % CI) Ref.
29 ppm (<5ppb-89 62 ppm (0,05-148) 136 ppm (4,3-296 7
Hydroxycitronella| 38 ppm (*) 103 ppm (*) 276 ppm (*) 8

Isoeugenol

20 ppm (0,4-56) | 53 ppm (5,8-130) | 146 ppm (47-478)| 10

Cinnamal (1+2)

109 ppm (39-169)| 169 ppm (86-245)| 263 ppm (170-397| 9

ED: Elicitation dose (concentration) for a defined part of the test population,
for example 10 %. CI: Confidence interval. *: can not be calculated. Group
size in some studies is small (see Table 9), thus there is a considerable uncer-
tainty of the estimates.

For comparison, the levels of allergenic fragrance substances, which will be
acceptable according to the risk assessment model used by the cos-
metic/perfume industry, are presented in Table 11. Characteristic for this
model is that as a starting point it uses the amount of the allergenic substance
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which can induce allergy in experimental animals (mice) or in healthy voluen-
teers. The model, which can be used in different ways, is based on several as-
sumptions. Furthermore, the model is not validated with regard to the levels
of the allergens which in fact are effective in prevention of development of
new cases of allergy, and it does not consider the existing allergy problems in
the population. Generally, the levels which will be considered acceptable ac-
cording to this model will be higher than those based on clinical data. This is
also seen for HICC, where the safe limit value is calculated to 2000 ppm.
(Table 11).

Table 11. Example of risk estimates for induction. Dose per application (con-
centration in deodorant), which is theoretically acceptable and calculated on the
basis of induction experiments using animals/healthy voluenteers (59).

Fragrance substance | Potency Reference dose* Acceptable conc.
(31,59)

HICC Weak 1 pg/lcm’ < 2000 ppm

Hydroxycitronellal Weak 1 pg/cm? < 2000 ppm

Isoeugenol Moderate 0,1 pg/cm’ < 200 ppm

Cinnamal Moderate 0,1 pg/cm’ < 200 ppm

*The reference dose for sensitisation is based on the potency of the substances (derived from
experiments) as default values and uncertainty factors. In the calculation, the maximum possi-
ble uncertainty factors have been used: a factor 10 for inter-individual variation, a factor 10 for
difference in matrix between the experiment and the real product, a factor 10 for experimental
conditions (armpit), all together 1000. The acceptable concentration is calculated from expo-
sure (0.5 g deodorant/day on a total of 100 cm? skin and the reference dose, so that the ratio of
the reference dose and exposure in pg/cm?’ is below 1.

The perfume industry (IFRA) has since April 2004 recommended that
maximum 1.5 % (15.000 ppm) HICC should be used in cosmetics (28), a
limit, which is associated with risk of allergy, independently of the model used
for the risk assessment (Tabel 9-11).

5.3.2 Hydroxycitronellal

Hydroxycitronellal is included in fragrance mix I, a perfume mixture contain-
ing eight fragrance substances, which is used for the diagnosis of perfume al-
lergy. It is the 3rd most frequent cause of allergy among the 8 substances in
the mixture (42). It is responsible for allergic reactions on an average in 13%
of the test persons, who show a positive reaction to fragrance mix I or who are
suspected of fragrance allergy. In a European study from the beginning of
1990’s, 0.75% of 1072 eczema patients reacted to hydroxycitronellal (43).
Danish data reveals that among eczema patients tested at a dermatology de-
partment in Copenhagen, 3% among women and 0.9% of men show an aller-
gic reaction to hydroxycitronellal (Figure 1).

The perfume industry’s association IFRA has for several years recommended
the use of maximum 1% hydroxycitronellal in the products, because of its al-
lergenic properties (28). This limit is based on experiments employing healthy
voluenteers (44). In the present investigation, hydroxycitronellal was found in
27% of the products with up to 0.17%; chemical analysis of the 23 selected
products revealed a median concentration of 203 ppm hydroxycitronellal.

In a case study, it was found that persons with the diagnosis of hydroxycitro-
nellal allergy had used products containing an average of 0.18% hydroxycitro-
nellal compared to products containing 0.032 % used by the persons, who did
not have hydroxycitronellal allergy (45). In a provocation study with 14 ec-
zema patients, among these seven with allergy to hydroxycitronellal, the pa-
tients were supplied with two deodorants in a blind and randomized way, one
with hydroxycitronellal and the other without hydroxycitronellal (8). Start



concentration of hydroxycitronellal was 320 ppm (0.032%), which was ap-
plied, in an armpit, two times daily up to 14 days; and the unperfumed de-
odorant was applied in the contralateral armpit as control. None in the control
group reacted, while all who were allergic to hydroxycitronellal reacted to de-
odorants containing hydroxycitronellal: four persons to the deodorant with
320 ppm (0.032%) hydroxycitronellal, one to 1000 ppm (0.1%) hydroxycit-
ronellal and yet two to the deodorant containing 3200 ppm (0.32%) hydroxy-
citronellal (Table 9). The amount of deodorants used was estimated as realis-
tic (8). This means that approximately half of the patients will react to con-
centrations, which are found in 10% of the deodorants (8/88) on the market.
This is a pattern similar to HICC, which is structurally related. The study
employing allergic patients indicated that deodorants should not contain more
than 320 ppm hydroxycitronellal (8). Concentrations at this level or higher
were found in six products, corresponding to approximately 1/3 of the prod-
ucts declared to contain hydroxycitronellal and 6.8% of the of the 88 per-
fumed products included in the study.

5.3.3 Isoeugenol

Isoeugenol is a moderate/strong allergen. It is included in fragrance mix I, a
perfume mixture containing eight fragrance substances, which is used for the
diagnosis of perfume allergy. This is the second most frequent allergen among
the eight substances in the mixture (42). It is responsible for allergic reactions
on an average in 18.9% of the tested persons, who show a positive reaction to
fragrance mix I or who are suspected of having fragrance allergy (42). Danish
data show that among eczema patients tested at a dermatology department in
Copenhagen, 1.5% show an allergic reaction to isoeugenol (Figure 1). In an
earlier investigation, 20/73 (29%) of the deodorants on the European market
were found to contain 1-458 ppm isoeugenol (6). In the present investigation
eight products (9%) contained a median concentration of isoeugenol at 32
ppm and a maximum concentration of 138.4 ppm. The perfume industry has
since 1992 recommended a maximum isoeugenol concentration in cosmetic
products at 0.2%, and from May 1998, a maximum concentration of 0.02%.
This limit is in public consultation within EU with regard to implementation
in the Cosmetic Directive (46). Deodorants in the present investigation con-
form to this limit.

In a provocation study with 23 eczema patients, among these 13 with allergy
to isoeugenol, these were supplied with two deodorants, one with and another
without isoeugenol (10). The start concentration was 63 ppm (0.0063%)
isoeugenol in the deodorant, which was applied in an armpit two times daily
up to 14 days, and the unperfumed deodorant was applied in the other armpit
as control. If no reaction was observed, a deodorant with higher concentration
of isoeugenol, 200 ppm (0.02%), was applied for additional 14 days, and if
still no reaction was observed then a deodorant with higher isoeugenol con-
centration, 630 ppm (0.063%), was applied for addition 14 days (Table 9).
None in the control group reacted, while 10 of the 13 patients with isoeugenol
allergy reacted to deodorants with isoeugenol. Of these, three patients reacted
to a deodorant with 63 ppm isoeugenol, 4 patients to a deodorant with 200
ppm isoeugenol and 3 more reacted to the use of a deodorant with 630 ppm
isoeugenol. None of the control persons reacted to the deodorants. This
means that seven of the 13 (53%) allergic person got allergic reactions from
the use of deodorants containing isoeugenol at 200 ppm concentration level,
the maximum concentration recommended by the industry. On the basis of
this study the isoeugenol level in products should be kept below 63 ppm. This
was the case in 5/8 isoeugenol containing deodorants in the present study.

33



34

This means that isoeugenol concentration in at least 3.4% of the 88 perfumed
deodorants in the present study was higher than recommended.

Although the perfume industry’s organisation IFRA in 1998 reduced the rec-
ommended concentration of isoeugenol from 2000 ppm to 200 ppm, the in-
cidence of isoeugenol allergy has not reduced (47). This is possibly due to the
use of structurally related substances (for example isoeugenol acetate) instead
of isoeugenol (48). It will be important to make a survey of the use of sub-
stances structurally related to isoeugenol.

5.3.4 Cinnamal/cinnamyl alcohol

Cinnamal is a moderate/strong allergen, which has been in focus for several
years due to its allergenic properties (1, 49). In the earlier mentioned investi-
gation cinnamal was found in 17% of the deodorants (6). In the present inves-
tigation, cinnamal was present in only one deodorant (1.1%) at a concentra-
tion level of 5 ppm. A limit of 0.1% cinnamal is in public consulation for the
implementation in the Cosmetic Directive (46). The risk estimate, performed
by the cosmetic industry, indicates that there is a significant risk of sensitisa-
tion by exposure to 0.1% cinnamal (31). Perfume industry has recently rec-
ommended use of maximum 0.05% (500 ppm) in cosmetic products, fully
implemented in 2007 (28). Earlier, perfume industry did not give any rec-
ommendation to a maximum limit for cinnamal. Both in a Danish and a Brit-
ish investigation, the frequency of allergy to cinnamal and cinnamyl alcohol
was found to be reduced over a long period (50, 51), possibly related to re-
duction in use of these substances. In a study of eczema patients allergic to
cinnamal, allergic eczema was developed in one of nine patients (11%) by the
use of a 100 ppm cinnamal containing deodorant, and in 99% of the patients
by the use of deodorant containing 1000 ppm cinnamal (9). An unperfumed
control deodorant did not give any reaction. In the paper (9), it is recom-
mended to keep the cinnamal concentration in the products below 100 ppm.
The products in the present investigation conform to this recommendation.

In the analysis of deodorants cinnamyl alcohol, which can transform to cin-
namal in the skin (52-55) was included. Animals which were sensitised to one
of these substances also reacted to the other substance (52). Simultaneous re-
action of the two substances is also often seen in humans (56). Cinnamal is a
more potent allergen and induces allergy in animals at 15 times lower concen-
tration than cinnamyl alcohol (52). In humans, 80% of the persons allergic to
cinnamal will also react to cinnamyl alcohol in identical concentrations at
patch testning (56). In the present investigation, cinnamyl alcohol was found
in 11 deodorants (12 %) in concentrations from 1.7 ppm to 503 ppm, median
40 ppm. A limit of 0.8 % cinnamyl alcohol is in public consultation for im-
plementation in the Cosmetic Directive (46). The Perfume industry’s organi-
sation IFRA has, since 2002 with final implementation in 2004, recom-
mended its members not to use cinnamyl alcohol in concentrations above
0.4% (28). This is based on a number of old studies, where the concentration
which did not produced allergy in healthy persons was 4 % cinnamyl alcohol
(no-effect level) (55, 57). In perfume industry’s earlier risk assessments, this
level was divided by an uncertainty factor of 10, to define the safe limits (58).
Although the data has been available for many years, the limit has not previ-
ously been in accordance to this principle.

Cinnamal was found at 5 ppm in one product in this investigation, which does
not pose any risk. The level of cinnamyl alcohol is difficult to assess as there is
no quantitative clinical data. However, the data illustrates that persons allergic
to cinnamal can be exposed to substances in the products, which may pro-



duce ezema, even though cinnamal is not present in the products. For this
reason, cinnamyl alcohol should be used under the same conditions as cinna-
mal, i.e. below 100 ppm (Table 9), which was the case for about half of the
products containing cinnamyl alcohol in the present investigation.

5.4 Farnesol

Farnesol can be used in deodorants both as an antimicrobial substance and as
a fragrance substance. It is considered to be an important allergen (6). Farne-
sol is included in the new perfume mixture, fragrance mix Il, which is used
routinely for the diagnosis of perfume allergy. Farnesol allergy was detected in
0.4%-0.5% of eczema patients tested in two different European multicenter
studies (35, 36).

In a German multicenter study, 2021 eczema patients were tested and 1.1%
was found to be allergic to farnesol. On this basis, it was estimated that 10.000
persons in Germany were allergic to farnesol (61). In the present investigation
13 products (14.8%) were found to contain farnesol, and in the subgroup of
23 deodorants, subjected to chemical analysis, 9 of the products contained
farnesol. The median concentration of farnesol in these products was 661
ppm (range 9-1771 ppm, Table 3 and Table 7).

Perfume industry’s organisation IFRA has adopted a new model for quantita-
tive risk assessment, which is based on same principles as in Table 11, except
that the concrete reference value is calculated specifically on the basis of ex-
perimental results employing humans and not on the basis of normal values as
in Table 12 (28). Until now, no limit values for farnesol have been adopted,
but for new formulations limit values are introduced from June 2007 and for
old formulation from June 2008. The limit values are laid down because of al-
lergenic properties and introduced for 11 different product categories. The
limit value for deodorants is 0.11% (1100 ppm). In the present investigation,
only two deodorants were found to contain more than 1100 ppm farnesol.
Thus in the present situation, this limit will probably not affect the Danish
market or incidence of allergy. A safe limit is, however, required to prevent
the use of higher concentrations in future. The proposed limit value can be
validated by dose-response study employing persons with farnesol allergy.

5.4 55 Comments concerning other fragrance substances

The 26 fragrance substances, which should be declared when used in cosmet-
ics, are very different with regard to both allergenic potency as well as inci-
dence of allergy. The most allergenic and frequently occurring allergens are
the 14 fragrance substances, which are routinely used for the screening of per-
fume allergy, i.e. the ingredients of fragrance mix | and fragrance mix Il (indi-
cated in Table 5). However, there are differences in allergenic properties of
the individual substances even within this group (62). Besides, methyl 2-
octynoate is a very potent allergen (28), and oxidation products of d-limonene
and linalool are frequent allergens (63, 64).

Evernia Prunastri extract (oak moss) is a natural extract, which is included in
fragrance mix | and this is also an ingredient that frequently gives positive re-
action (42). It contains the most potent known allergens, atranol and
chloroatranol (65, 66). On the basis of allergy risk, the SCCP has recom-
mended that these two substances should not be present in cosmetic products
(67). Four of the products in the present investigation contained evernia
prunastri extract. Even though the content is not quantified, this is inappro-
priate.
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Methyl 2-octynoate has been shown to be an extreme allergen in experiments
using healthy voluenteers (28). It was declared on one deodorant (Table 4).
On the basis its of sensitisation properties the recommended limits of use by
IFRA is 0.01% and this limit is proposed for adoption in the Cosmetic Direc-
tive (46). Methyl 2-octynoate allergy is not frequent, because it is seldom used
and has had a low limit value compared to other fragrance substances.

5.5 5.6 Allergen load of fragrance substances

The present investigation included 88 perfumed deodorants from the Danish
market. According to ingredients listing on the products, up to 65.9 % of these
contained one or more of the fragrance substances which were selected for the
study. Among these cinnamal was present in 1% of the deodorants, isoeugenol
in 9%, hydroxycitronellal in 27.3% and HICC in 33 % of the deodorants. Ap-
proximately one fourth of the deodorants (n=23), which was selected for the
guantitative analysis of fragrance substances, contained 5-17 of the 26 target
fragrance substances in the products, median eight fragrance substances per
product. Thus, there is a considerable allergen load in a considerable part of
deodorants on the Danish market, further the same allergenic substances are
commonly used. There are approximately 2500 fragrance substances used in
the formulation of perfumes. Of these, about 10% have been described as al-
lergenic in humans (68).The products in the present investigation concerned
1% of available fragrance ingredients, even so it was the same substances
which were used in many of the deodorants.

Although, there is a great difference in allergenic potency and use concentra-
tion of individual substances, as described above, the more potent allergens
were found in a number of products and in combination with other allergens.
This may be of concern, as several substances are structurally alike and thus
they will contribute to additional allergy risk when they are used together.
How the simultaneous allergen exposure affects the risk of allergy is not
known, but simultaneous exposure to several allergens in allergic patients can
produce synergistic reactions (69)

5.6 5.7 Triclosan

Triclosan is an antibacterial substance, which is used in deodorants and other
cosmetics (70) and also in other types of products, such as cutting oils (71).
The Swiss Contact Dermatitis Group tested 2295 eczema patients with tricol-
san in the years 1989/90 and found a positive reaction in 0.8% of these. In the
same study, 5.7% patients gave a positive reaction to the preservative formal-
dehyde and 5.5% reacted positive to methylchloroisothiazoli-
none/methylisothiazolinone (72). In a study from 1970’s, no positive reaction
was recorded when 902 eczema patients were tested with 0.5% and 1% tri-
closan in a 16 months period, but two cases of positive reaction were recorded
when tests were performed with 2% triclosan in another period of 17 month
(73). Both of these patients were sensitised by tricosan containing deodorants,
and one of these also had used a soap containing triclosan. In another study
from the same period, 292 patients tested negative to triclosan while positive
reaction was observed in two cases. One was sensitized by the use of triclosan
containing foot powder deodorant and the other by the use of a deostick con-
taining 0.12% triclosan for a couple of years. This last patient later performed
a use-test with a soap containing 0.5% triclosan and developed eczema on one
arm, where the soap was used, while the other arm, where a trriclosan free
soap was applied, was eczema free. Also in the same time period a case from



England was reported, where a woman developed allergic eczema after using
a deodorant spray containing triclosan for 3 months (74).

In a Norwegian study, three persons were found to be sensitised to triclosan
among 103 tested patients, in two of the persons from the use of a room disin-
fection product containing 3% triclosan, and in the third case for unknown
reason (75). Three cases of allergy to triclosan as result of the use of the same
room disinfection product were also reported from Italy (76). A nurse trainee
with allergy to triclosan as a result of the use of a hand disinfection product is
reported from England (77) and a patient with allergy to triclosan and other
preservatives from a soap (78). In a recent report from Finland, 0.2% of the
5376 tested patients with suspected cosmetic allergy were shown to be allergic
to triclosan in the period 1995-1996 and 0.1% of the 6598 patients tested in
the period 2000-2002 (79).

Allergy to triclosan is not tested routinely, and thus, the cases of allergy to tri-
closan are possibly overseen. In the present investigation, triclosan was found
in 15 products (17%) in concentrations from 0.05%-0.24%, which is within
the maximum permitted limit in cosmetic products. In USA, triclosan is typi-
cally used in the concentration range 0.15-0.30% (80), which also corre-
sponds to that found in the present investigation. Triclosan is an allergen, the
frequency of allergy to this substance has not been mapped, but it is possibly
less frequent compared to that due to other preservatives, for example me-
thylchloroisothiazolinone/ methylisothiazolinone. A dose-response study of
triclosan’s allergenic effects has not been performed, and therefore, it is not
possible to perform a risk assessment.
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6 Discussion

Deodorants are associated with an increased risk of skin allergy as a conse-
guence of their contents and use pattern related to especially, allergenic fra-
grance substances but also in some cases preservatives. In the present investi-
gation labelling of the most sold deodorants on the Danish market was
checked, followed by the analysis of selected products and a risk assessment of
selected substances.

Ninety seven deodorants, considered to be the most sold on the Danish mar-

ket, were purchased, of these, nine products were not declared to contain per-
fume, while ”perfume” was declared on 17 products but without naming any
individual fragrance substance.

On the basis of the labelling of the contents on the purchased deodorants, 23
products were selected for the analysis of the content of 26 fragrance sub-
stances, and 15 deodorants were selected for the determination of triclosan
content. The products for the analyses were selected such that exposure to the
fragrance substances cinnamyl alcohol, farnesol, hydroxycitronellal,
isoeugenol, HICC and isoeugenol could be estimated. The fragrance sub-
stances to be included in the risk assessment were selected on the basis that
these were frequent/potent allergens and a dose-response study of persons al-
lergic to the respective substance was available. This was the case for cinne-
mal, hydroxycitronellal, HICC and isoeugenol (7-10). Cinnamyl alcohol can
transform in the skin to cinnamal and was also chosen for the quantitative
analysis to illustrate potential cinnamal exposure. Farnesol has been identified
as an important allergen in deodorants (61). It was therefore selected to get an
overview of the exposure from this substance.

According to the labelling of the products, 65.9% of the deodorants contained
one or more of the fragrance allergens, which were selected for the study. The
26 fragrance substances, which should be declared when used in cosmetics,
include allergens which differes in potency and incidence of allergy. The most
allergenic and frequent allergens are 14 fragrance substances, which are used
for the screening of perfume allergy, i.e. the ingredients of fragrance mix | and
fragrance mix Il. However even with in this group there is a difference in al-
lergenic properties of the individual substances. In addition the substance
methyl heptin carbonate is very potent allergen (28), and oxidation products
of d-limonene and linalool are frequent allergens (63, 64). Evernia furfuracea
extract (tree moss), which is among the 26 fragrance substance, has been
shown to be a very common allergen (62). These important allergens were
present in 1.1%-65.9% of the products (Table 4). The most potent allergens,
cinnamal, methyl 2-octynoate and evernia prunastri extract were present in
realtively few products. Evernia Prunastri extract contains some of the most
potent allergens ever identified: chloroatranol and atranol (65, 66). The EU
Commission’s Scientific Committee SCCP, has recommended that these sub-
stances should not be present in cosmetic products due to their allergenic
properties (67). In the present investigation, evernia prunastri extract was pre-
sent in four products, and although their content in the products is not quanti-
fied, it is not appropriate.



Although there is a great difference in the allergenic potency and use concen-
tration of the individual fragrance substances, even potent allergens are used
in several products and in combination with other allergens. Several sub-
stances are structurally similar and they will contribute additionally to the risk
of allergy, when they are used simultaneously. The influence of a high allergen
load on the risk of allergy is not known, but simultaneous exposure to several
allergens in allergic individuals can give synergistic reactions (69).

Among the fragrance substances selected for risk assessment, hydroxyisohexyl
3-cyclohexene carboxaldehyd (HICC) was declared on 33 % of the products,
hydroxycitronellal on 27.3 %, isoeugenol on 9.1 %, and cinnamal on 1.1 % of
the deodorants. In an investigation from 1996, HICC was found in 53 % of
73 deodorants, hydroxycitronellal in 50 %, isoeugenol in 29 %, and cinnamal
in 17 % (6). Obviously, there appears to be a decline in the use of these sub-
stances. However, both local and international products from five European
countries were included in the first investigation. Furthermore, in the previous
investigation, the content of the fragrance allergens was determined by chemi-
cal analysis, while in the present investigation the frequency was based on the
information from the labelling on the products. In addition, there is an admin-
istrative limit of 10 ppm, under which the regulated fragrance substances need
not be labelled. Thus, alone on this basis, the results of the two investigations
may come out differently and cannot be compared. Thus it is not possible to
conclude that use pattern of these fragrance allergens has changed over time.

The risk assessment was based on investigations employing persons with al-
lergy to the respective substances, as it is known that limit values derived from
such data are very effective in prevention of new cases of allergy as well as in
limiting the consequences of the disease in persons who have aquired allergy
(27). From the studies on HICC-allergic persons, the acceptable concentra-
tion of this substance in deodorant will be under 200 ppm (7); the exact limit
could not be established in the study. Among the 23 products selected for
chemical analysis, 17 of which were declared to contain HICC, six products
were found to contain more than 200 ppm HICC. This means that 1/3 of the
products containing HICC, corresponding to 6.8% of the 88 perfumed de-
odorants included in the present study, did not comply with the recommenda-
tion made by SCCP. The HICC content in one deodorant was 4431 ppm, i.e.
more than 20 fold the above mentioned limit and more than twice the maxi-
mum concentration found in the earlier deodorant investigation performed 10
years back (6).

Perfume industry’s organisation IFRA has decided that 15.000 ppm is the
limit value for HICC to limit the risk of allergy. The scientific basis for the
limit value is not available in the open scientific literature. It has been pro-
posed that HICC should not be present in deodorants because of allergy risk
(7). HICC was present in 33% of the deodorants on the Danish market.

From the studies on hydrocycitronellal allergic persons, the acceptable limit of
hydroxycitronellal in deodorants would be under 320 ppm (8); the precise
limit could not be established in the study. The chemical analysis of 23 se-
lected deodorants revealed that six products contained 320 ppm or more hy-
droxycitronellal. This means that hydroxycitronellal in at least 6.8% of the 88
perfumed deodorants in the present study was 320 ppm or more, maximum
1746 ppm. This level of hydroxycitronellal is higher than the the maximum
hydroxycitronellal, i.e. 1023 ppm found in deodorants in the previous study,
10 years back (6). Perfume industry’s organisation IFRA has set 10.000 ppm
as limit value for hydroxycitronellal to limit the risk of allergy. The scientific
basis for the limit value is not available in the open scientific literature.
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From the studies on isoeugenol-allergic persons, the acceptable concentration
of isoeugenol in deodorants will be under 63 ppm (10); the precise limit could
not be set in the study. The chemical analysis of 23 selected deodorants re-
vealed that the concentration of isoeugenol in three of the products was 63
ppm or more. This means that at least 3.4% of the 88 deodorants in the pre-
sent study contained 63 ppm or more isoeugenol, maximum 138 ppm, which
is lower than the maximum concentration (458 ppm), found in deodorants
10 years back (6).

Perfume industry’s organisation IFRA has set 200 ppm as acceptable limit for
isoeugenol to limit the risk of allergy. The scientific basis for the limit value is
not available in the open scientific literature, but this limit value is not far from
the above mention 63 ppm. In the mean time, the lower limit (200 ppm) has
not resulted in lower incidence of isoeugenol allergy, which is possibly due to
the use of substances structurally related to isoeugenol (47, 48).

From the studies on cinnamal allergic persons, the acceptable concentration of
cinnamal in deodorants will be under 100 ppm (9); the precise limit could not
be established in the study. The chemical analysis of the 23 selected products
revealed that one product contained 5 ppm cinnamal, which is not considered
to be of any risk. Perfume industry’s organisation IFRA has set 500 ppm as
acceptable limit for cinnamal to limit the risk of allergy. The scientific basis
for the limit value is not available in the open scientific literature. Cinnamyl
alcohol can transform to cinnamal in the skin (52-55), so that animals sensi-
tised to one of these substances reacted to the other substance (52). Simulta-
neous reactions of these two substances in humans have also often been ob-
served (56). Cinnamy alcohol should be included in the risk assessment of
cinnamal. Cinnamy alcohol was determined in 23 selected deodorants in the
present study.

Farnesol was present in 14.8 % of the investigated products. The chemical
analysis of 23 selected products revealed 9-1791 ppm farnesol in these prod-
ucts. A dose-response study on farnesol allergic persons has not yet been per-
formed,; therefore, it is not possible to perform risk assessment of farnesol ex-
posure.

Perfume industry has from summer 2007 introduced an 1100 ppm limit for
the use of farnesol. In the present study, only two deodorants contained farne-
sol over this limit. Thus, in present situation, the proposed limit will not affect
the Danish market or incidence of farnesol allergy. This limit should be vali-
dated in the studies employing farnesol allergic persons.

The preservative triclosan was found in 15 products in concentrations from
480 ppm to 2400 ppm and was present mainly in expensive deodorants. Tri-
closan is an allergen, the frequency of allergy is not yet mapped, but is consid-
ered to be lower than for several other preservatives, for example methyl-
chloroisothiazolinone/methylisothiazolinone (80). A dose-response study of
allergenic effect of triclosan has not yet been performed, and therefore, it is
not possible to perform a risk assessment.

Analyses of fragrance substances in the 23 selected deodorants revealed that
labelling of the products with respect to the content of these substances com-
plied with the guidelines in the Cosmetic Directive. None of the limits set by
the perfume industry’s organisation IFRA were violated. There are no
adopted/ implemented limits in EU for permitted concentrations of the se-
lected fragrance substances, and thus neither in Danish Statutory Order on
Cosmetics.



It can be concluded that fragrance substances, which are both potent allergens
and frequent causes of allergy in cosmetic users, are present in deodorants.
The most potent fragrance allergens are also used the least. The allergens are
often present in combination, and the allergen load in these products is con-
siderable. The deodorants contain fragrance substances, which SCCP has
evaluated and recommended should not be present in cosmetics. In some
products the concentrations of certain fragrance substances were at levels,
which are considered to cause a not insignificant risk of allergy. All products
complied with the existing legislation.

Fragrance substances are among the most frequent causes of allergy. Deodor-
ants are associated with an increased risk of development of skin allergy be-
cause of the exposure conditions in the armpit. The use of allergenic fra-
grance substances in deodorants is an area, where an effort to prevent fra-
grance allergy will be advantageous.
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Products purchased for the survey of deodorants
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NERI Manufacturer/ Ingredients labelled

No. Importer

2006- The Body Shop, Alcohol Denat, Agqua, Parfum, Ben-

242- UK zyl Benzoate, Benzyl Salicylate,

MIMI Dipropylene Glycol, 1-Butyl Alcohol,
Hexyl Cinnamal, Limonene, Euge-
nol, Hydroxyisohexyl 3-Cyclohexene
Carboxaldehyde, Citronellol, Lina-
lool, Buthylphenyl methylpropional,
Geraniol, Isoeugenol, Citral, Denato-
nium Benzoate, Amyl Cinnamal,
Hydroxycitronellal, Coumarin, Ben-
zyl Alcohol.

2006- The Body Shop, Alcohol Denat, Aluminium Chloro-

243- UK hydrate, parfum, Hydroxyethylcellu-

MIMI lose, 1-Butyl Alcohol; Denatonium
Benzoate.

2006- P&G Alcohol Denat. Water, Butane, Oc-

244- Prestige Beaute, tyldodecanol, Parfum/Fragrance,

MIMI UK Triethyl citrate, Farnesol, Limonene,
Linalool, Butylphenyl methylpropi-
onal, Citral, Geraniol

2006- P&G Aluminium chlorohydrate, PPG-15

245- Prestige Beaute, stearyl ether, Steareth-2, Parfum,

MIMI UK Steareth-21, Benzyl alcohol,
Phenoxyethanol, Disodium EDTA,
BHT

2006- COTY SA Alcohol Denat., Butane, Isobutane,

246- Isabella Rossellini | Propane, Parfum/Fragrance,

MIMI parfums, UK Propylene glycol, Triethyl citrate,
Butylphenyl methylpropional, Hexyl
cinnamal, Farnesol, Linalool,
Citronellol, Limonene,
Hydroxycitronellal, Alpha-isomethyl
ionone, Hydroxyisohexyl 3-
cyclohexene carboxaldehyde,
Benzylsalicylate, Geraniol

2006- Elisabeth Arden, Alcohol Denat., Water, Par-

247- UK fum/Fragrance, Glycerin, BHT, Al-

MIMI pha-isomethyl ionone, Benzyl alco-
hol, Benzyl benzoate, Benzyl salicyla-
te, Butylphenyl methylpropional,
Citronellol, Farnesol, Geraniol,
Hydroxycitronellal, Hydroxyisohexyl
3-cyclohexene carboxaldehyde, Li-
monene, Linalool

2006- Valmistusmaa Aqua, Aluminium chlorohydrate,

249- Tanska for COOP | PPG-6 Stearate, Glyceryl Sterate,

MIMI Norden AB Ceteth-20, Steareth-20,

Octyldodecanol, PPG-15 stearyl
ether, Aloe barbadensis (Aloe Vera),
Allantoin, Citric Acid,
Parfum/Fragrance, Methylparaben,
Propylparaben




NERI Manufacturer/ Ingredients labelled

No. Importer

2006- Valmistusmaa Aqua, Aluminium chlorohydrate,

249- Tanska for COOP | PPG-6 Stearate, Glyceryl Sterate,

MIMI Norden AB Ceteth-20, Steareth-20,
Octyldodecanol, PPG-15 stearyl
ether, Aloe barbadensis (Aloe Vera),
Allantoin, Citric Acid,
Parfum/Fragrance, Methylparaben,
Propylparaben

2006- Cederroth Alcohol Denat., Propane, Butane,

250- DK-Lynge Parfum/Fragrance, Dipropylene gly-

MIMI col, Alpha-isomethyl ionone, Limo-
nene, Hexyl cinnamal, Linalool, Hy-
droxyisohexyl 3-cyclohexene carbo-
xyaldehyde, Benzyl salicylate, Bu-
tylphenyl methylpropional

2006- Derma Pharm A/S | Aqua, Aluminium chlorohydrate,

251- for COOP dan- Steareth-2, Caprylic/Capric triglyc-

MIMI mark eride, Steareth-20

2006- Hunca France Butane, Alcohol Denat., Propane,

252- www.hunca.com Parfum/Fragrance, Alpha-isomethyl

MIMI ionone, Benzyl benzoate, Butylphenyl
methylpropional, Citral, Citronellol,
Eugenol, Geraniol, Hexyl cinnamal,
Hydroxycitronellal, Hydroxyisohexyl
3-cyclohexene carboxaldehyde,
Isoeuganol, Limonene, Linalool,
Propylene glycol, Ethylhexylglycerin

2006- DOETSCH Alcohol Denat., Butane, Propane,

253- GRETHER AG, | Isobutane, Triethy Icitrate, Par-

MIMI Germany fum/Fragrance, BHT, Isopropyl

www. Fenjal.com | myristate, Propylene glycol, Cinna-

my! alcohol, Hydroxycitronellal,
Coumarin, Hydroxyisohexyl 3-
cyclohexene carboxaldehyde, Butyl-
phenyl methylpropional, Linalool,
Benzyl benzoate, Citronellol, Limo-
nene

2006- Colgate-Palmolive | Aqua, Aluminium sesquichlorohy-

254- drate, Steareth-2, PPG-15 stearyl

MIMI ether, Steareth-20, Cyclopentasilox-
ane, Parfum/Fragrance, Tetrasodium
EDTA, DMDMHydantoin, BHT,
Aloe barbadensis, lodopropynyl Bu-
tylcarbamate, Amyl cinnamal, Citro-
nellol, Hexyl cinnamal, Hydroxyiso-
hexyl 3-cyclohexene carboxaldehyde,
Linalool

2006- Www.ray- Alcohol Denat, Butane, Propane,

255- saxx.com Isobutane, Triethyl Citrate, Parfum,

MIMI aqua

2006- MATAS Butane, Propane, isobutane, cyc-

256- DK-3450 lomethicone, almuminium chlorohy-

MIMI Allerad drate, parfum, quaternium-18 Hec-

torite
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NERI Manufacturer/ Ingredients labelled

No. Importer

2006- Biotherm, Aluminium Chlorohydrate, PPG-15

257- France Stearyl ether, Cetearyl Alcohol,

MIMI Ceteareth-33, Dimethicone, Bis-
abolol, Methylparaben, Propylpara-
ben, C12-13 Alkyl Lactate, Silica,
Parfum/Fragrance.

2006- MATAS Alcohol (denatureret med Denato-

258- DK-3450 nium Benzoate), Ricinus Communis,

MIMI Allerad Stearic Acid, Cetearyl Alcohol,
Ethylhexylglycerin, Parfum, Denato-
nium Benzoate, Phenoxyethanol, So-
dium Hydroxide.

2006- MATAS Aqgua, Aluminium Chlorohydrate,

259- DK-3450 Allergd | Octyldodecanol, Cetearyl Alcohol,

MIMI Ceteareth-20, Ceteareth-12, Zinc Ri-
cinoleate, Parfum, Phenoxyethanol,
Methylparaben, Ethylparaben, Pro-
pylparaben.

2006- Plaisir Aqua, almuminium chlorohydrate,

260- M-cosmetics, Al- | alcohol(denatureret med denatonium

MIMI lered benzoate), PEG-40, Hydrogenated
Cator Oil, Ethylhexyl glycerine,
Creatine, Fucus vesiculosus, denato-
nium benzoate, maltodextrin

2006- Parfums Isobutane, Alcohol denat., Par-

261- Vanderbilt, fum/Fragrance, Eugenol, Triclosan,

MIMI France Limonene, Linalool, Benzyl Salicyla-
te, Benzyl Benzoate, Alpha-Isomethyl
lonone, Benzyl Salicylate, Benzyl
Benzoate, Alpha-lIsomethyl, lonone,
Geraniol, Citronellol, Hexyl Cinna-
mal, Amyl Cinnamal.

2006- MATAS Aqua, Aluminium chlorohydrate,

262- DK-3450 Cyclopentasiloxane, Alcohol (Dena-

MIMI Allerad tureret med Denatonium Benzoate),
Glyceryl Stearate, Cetyl Alcohol,
PEG-100 Stearate, Dicaprylyl, Car-
bonate, PEG-75 Strarate, Ceteth-20,
Steareth-20, Tocopherol, Zinc Rici-
noleate, Polyglyceryl-3 caprylate,
Denatonium Benzoate.

2006- A/s Blumagller, Aqua, Aluminium chlorohydrate,

263- DK-Odense Glycerin, PPG-15 stearyl Ether,

MIMI Steareth-2, Cyclopentasiloxane,

Steareth-21, Parfum, Talc, Allantoin,
Dimethicone, BHT.




NERI Manufacturer/ Ingredients labelled
No. Importer
2006- Unilever Butane, Isobutane, Propane, Alumi-
264- www.unilever.dk | nium Chlorohydrate, Cyclomethico-
MIMI ne, PPG-14 Butyl Ether, Parfum,
Disteardimonium Hectorite, Heliant-
hus Annuus, Dimethiconol, Octyldo-
decanol, BHT, Alpha-lsomethyl, lo-
none, Benzyl Alcohol, Benzyl Salicy-
late, Butylphenyl methylpropional,
Citronellol, Coumarin, Eugenol, Ge-
raniol, Hexyl Cinnamal, Linalool.
2006- Procter & Gamb- | Butane, Dipropylene glycol, isobuta-
265- le, UK ne, propane, isopropyl myristate, zinc
MIMI phenolsulfonate, hydroxyisohexyl 3-
cyclohexene, carboxaldehyde, limo-
nene, linalool, coumarin, isoeugenol,
eugenol, citronellol, geraniol, benzyl
benzoate, cinnamyl alcohol, evernia
prunastri
2006- Parfumeurs Cre- | Aqua, Alcohol denat., Isobutane, li-
266- ateurs, France nalool, geraniol, triclosan, parfum,
MIMI alpha isomethyl ionone, coumarin,
limonene, hydroxyisohexyl 3-
cyclohexene carboxaldehyde, citro-
nellol, citral, butylphenyl-
methylpropional, benzyl salicylate
2006- Licence by Puma | Alcohol denat., isobutane, propane,
267- Metropolitan cos- | butane, triethyl citrate, isopropyl
MIMI metics, Germany | myristate, farnesol, linalool, benzyl
salicylate, benzophenone-2, hexyl
cinnamal, citronellol, hydroxyiso-
hexyl 3-cyclohexene carboxaldehyde,
butylphenyl methylpropional, cinna-
my! alkohol
2006- Unilever DK Isobutane, propane, butane, cyclo-
268- www.unilever.com | methicone, aluminium chlorohydrate,
MIMI C12-15 alkyl benzoate, disteardimo-
nium hectorite, propylene carbonate,
alpha-isomethyl ionone, benzyl sali-
cylate, butylphenyl methylpropional,
citronellol, hexyl cinnamal, hydroxy-
citronellal, hydroxyisohexyl 3-
cyclohexene carboxaldehyde, limo-
nene, linalool
2006- COTY SA, Aqua, Alcohol denat., PEG-40, hy-
269- France drogenated castor oil, trideceth-9,
MIMI PEG-5, ethylhexanoate, triethyl cit-

rate, bisabolol, farnesol, linalool, bu-
tylphenyl, methylpropional, hydroxy-
isohexyl 3-cyclohexene carboxalde-
hyde, alpha-isomethyl ionone, limo-
nene, hydroxycitronellal, coumarin,
citronellol, geraniol, benzyl alcohol
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NERI Manufacturer/ Ingredients labelled

No. Importer

2006- COTY SA, Aqua, PEG-40, hydrogenated castor

270- France oil, trideceth-9, peg-5, ethylhexa-

MIMI noate, hexyl cinnamal, benzyl salicy-
late, triethyl citrate, butylphenyl
methylpropional, bisabolol, farnesol,
alpha-isomethyl ionone, linalool, hy-
drocitronellal, citronellol, limonene,
geraniol, isoeugenol

2006- Cindy Crawford, Isobutane, propane, propylene glycol,

271- Star Parfume, butane, triethyl citrate, isopropyl,

MIMI Germany myristate, farnesol, BHT

www.cindy.com

2006- www.hummel.dk | Alcohol denat., isobutane, propane,

272- butane, cyclopentasiloxane, alumini-

MIMI um, chlorohydrate, quaternium-18
hectorite, parfum

2006- COTY SA, Alcohol denat., isobutane, propane,

273- UK butane, propylene glycol, triethyl ci-

MIMI trate, limonene, hexyl cinnamal, bu-
tylphenyl methylpropional, farnesol,
linalool

2006- Gillette Cyclopentasiloxane, stearyl alcohol,

274- Espoo-Espo aluminium zirconium pentachloro-

MIMI hydrex, GLY, PEG-14 butyl ether,
hydrogenated castor oil, myristyl,
myristate, zea mays, silica dimethyl-
silylate, silica, butylphenyl methyl-
propional, citral, citronellol, couma-
rin, eugenol, geraniol, hydroxyisohe-
xyl
3-cyclohexene carboxaldehyde,
isoeugenol, linalool, Cl1 42090

2006- E. Tjellesen A/S Alcohol denat., Aqua, isobutane,

275- www.goshcosmeti | propane, butane, triethyl citrate, par-

MIMI cs.com fum, benzyl salicylate, hydroxyisohe-
xyl 3-cyclohexene carboxaldehyde,
linalool, hydroxycitronellal, couma-
rin, isoeugenol, benzyl alcohol, gera-
niol, benzyl benzoate, cinnamyl alco-
hol

2006- Unilever DK Aqua, Aluminium chlorohydrate, he-

276- www.unilever.com | lianthus annuus, steareth-2, steareth-

MIMI 20, cholesterol, lecithin, tocopherol,

alpha-isomethyl ionone, benzyl alco-
hol, benzyl salicylate, citronellol, ge-
raniol, limonene, linalool




2006-
277-
MIMI

Schwarzkopf &
henkel, Germany

Alcohol denat., isobutane, propane,
butane, isopropyl myristate, pheno-
xyethanol, ethyl- hexylglycerin, to-
copheryl acetate, benzyl salicylate, li-
nalool, limonene, coumarin, bu-
tylphenyl methylpropional, citral, eu-
genol, geraniol, benzyl benzoate ci-
tronellol
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NERI Manufacturer/ Ingredients labelled

No. Importer

2006- Unilever DK Isobutane, propane, butane, alumini-

278- www.unilever.com | um chlorohydrate, cyclomethicone,

MIMI disteardimonium hectorite, corn
starch modified, mannitol, BHT ci-
tric acid, sodium ascorbate, calcium
disodium EDTA, propylene carbona-
te, parfum, benzyl benzoate, benzyl
salicylate, citronellol, coumarin, eu-
genol, geraniol, limonene, linalool

2006- AJs bluemgller Aqgua, aluminium chlorohydrate,

279- DK-Odense glycerin, PEG-15, stearyl ether,

MIMI steareth-2, cyclopentasiloxane,
steareth-21, talc, dimethicone, allan-
toin, BHT

2006- AJs bluemgller Aluminium chlorohydrate, glycerin,

280- DK-Odense PEG-15, stearyl ether, steareth-2,

MIMI cyclopentasiloxane, steareth-21, di-
methicone, allantoin, BHT

2006- Unilever DK Alcohol denat., isobutane, propane,

281- www.unilever.com | butane, pentetic acid, isopropyl my-

MIMI ristate, aminomethyl propanol, BHT,
parfum, alpha-isomethyl ionone,
benzyl alcohol, benzyl benzoate, ben-
zyl salicylate, butylphenyl methylpro-
pional, citral, citronellol, coumarin,
eugenol, evernia furfurscea, geraniol,
hexyl cinnamal, hydroxycitronellal,
limonene, linalool

2006- Consiva Non- Alcohol denat., isobutane, propane,

282- Food A/S, DK isopropyl myristate, parfum, anise

MIMI alkohol, benzyl benzoate, citronellol,
eugenol, geraniol, hydroxycitronellal,
hydroxyisohexyl 3-cyclohexene car-
boxaldehyde, linalool, alpha-
isomethyl ionone, butylphenyl
methylpropional

2006- E. Tjellesen A/S Aqua, isobutane, propane, butane,

283- www.goshcosmeti | triethyl citrate, isopropyl myristate,

MIMI cs.com propylene glycol, parfum, benzyl
benzoate, limonene, coumarine, hy-
droxycitronellal, linalool, citronellol,
cinnamyl alkohol, geraniol

2006- Beiersdorf (BDF), | Aqua, Aluminium chlorohydrate,

284- Germany PEG-15, stearyl ether, steareth-2,

MIMI steareth-21, chitosan, hydrolyzed
pearl, persea gratissima, trisodium
EDTA, parfum

2006- AJs bluemgller isobutane, propane, butane,

285- DK-Odense cyclopentasiloxane, aluminium ses-

MIMI WWWw.sanex.net quichlorohydrate, dimethicone, talc

disteardimonium hectorite, propylene
carbonate, dimethiconol, parfum




NERI Manufacturer/ Ingredients labelled

No. Importer

2006- COTY AS, Water, Aluminium chlorohydrate,

286- Germany PEG-15, stearyl ether, steareth-2,

MIMI steareth-20, allantion, coumarin, cyc-
lomethcone, alpha-isomethyl ionone,
linalool, silica dimethyl silylate, ethyl-
hexylglycerin, acacia Senegal gum

2006- Unilever DK Aqua, Aluminium chlorohydrate,

287- www.unilever.com | glycerin, helianthus annuus, steareth-

MIMI 2, steareth-20, alpha-isomethyl iono-
ne, benzyl alcohol, benzyl benzoate,
benzyl salicylate, butylphenyl
methylpropional, citronellol, geraniol,
hexyl cinnamal, hydroxycitronellal,
linalool

2006- Als bluemgller Aqua, Isobutan, Aluminium chloro-

288- DK-Odense hydrate, propane, isododecane, bu-

MIMI www.sanex.net tane, isopropyl, palmitate, glycerin,
isohexadecane, lauryl PEG/PPG
18/18, methicone, BHT

2006- E. Tjellesen A/S Alcohol denat., propane, butane,

289- www.goshcosmeti | isobutane, triethyl citrate, parfum,

MIMI cs.com aqua

2006- Maurer + wirtz Alcohol denat., Butane, dipropylene

290- www.tabac- glycol, ethylhexylglycerin, tocopheryl

MIMI original.de acetate, fragrance, limonene, linalool,
hydroxycitronellal, coumarin, citro-
nellol, alpha-isomethyl ionone, benzyl
salicylate, evernia prunastri (oak
moss) extract, cinnamyl alcohol, ci-
tral, euge-nol, hexyl cinnamal, isoeu-
genol, evernia furfuracea (treemoss)
extract, geraniol, amyl cinnamal,
benzyl benzoate

2006- E. Tjellesen A/S Aqua, Ethylhexyl stearate, Alumini-

291- www.goshcosmeti | um chlorohydrate, steareth-6, propy-

MIMI cs.com lene glycol, stearyl alcohol, cyclo-
methicone, methylparabene, allan-
toin, hexyl cinnamal, benzyl salicyla-
te, eugenol, linalool. geraniol, hydro-
xycitronellal, citronellol

2006- Parfums Vander- | Aqua, Aluminium chlorohydrate,

292- bilt, France PPG-15, stearyl ether, cetearyl alco-

MIMI hol, ceteareth-33, iodopropynyl bu-
tyl-carbamate, PEG-4 dilaurate,
PEG-4 laurate, eugenol, dimethicone,
limo-nene, benzyl salicylate, linalool,
benzyl benzoate, alpha-isomethyl io-
none, geraniol, citronellol, citral, he-
xyl cinnamal, amyl cinnamal

2006- Calvin Klein Cos- | Water, Propylene glycol, butylene

293- metics glycol, PEG-8, sodium stearate,

MIMI Dist. By Unilever | poloxamer 407, oleth-20, sodium hy-

droxide, tetrasodium EDTA, tri-
closan, parfum
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NERI Manufacturer/ Ingredients labelled

No. Importer

2006- Chanel, Paris Aqua, Propylene glycol, triethyl cit-

294- rate, triclosan, PEG-40 hydrogenated

MIMI castor oil, linalool, butylphenyl
methylpropional, BHT, limonene,
citric acid, benzyl salicylate, alpha-
isomethyl ionone, citronellol, citral,
coumarin

2006- www.lemale- Aqua, Propylene glycol, butylene gly-

295- jpg.com col, sodium stearate, laureth-4, sorbi-

MIMI tol, phenoxyethanol, butylphenyl
methylpropional, coumarin, hydroxy-
isohexyl 3-cyclohexene carboxalde-
hyde, alpha-isomethyl ionone, limo-
nene, linalool, citral, cinnamal,
eugenol, CI 60730, C114700, parfum

2006- Parfums Issey Alcohol denat. Dipropylene glycol,

296- Miyake, phenoxyethanol, farnesol, butyl-

MIMI France phenyl methylpropional, linalool,
limonene, glyceryl laurate, menthoxy
propanediol, hydroxyisohexyl 3-
cyclohexene carboxaldehyde, citro-
nellol, geraniol, citral, PEG hydro-
genated castor oil, propylene glycol,
salvia officinalis (sage water),
methylparaben, butylparaben, ethyl-
paraben, propylparaben, isobutylpa-
raben

2006- Parfums ralph Aqua, Propylene glycol, dipropylene

297- lauren, France glycol, sodium stearate, triclosan,

MIMI parfum, limonene, linalool, butylphe-
nyl methylpropional, alpha-isomethyl
ionone, hexyl cinnamal, triethanola-
mine, panthenol, eugenol, tocopheryl
acetate, citronellol, geraniol, isoeuge-
nol

2006- Giorgio armani Alcohol denat, aqua, Isobutane,

298- parfums triclosan, linalool, limonene,

MIMI Dist. Disigner butylphenyl methylpropional, alpha-

fragrances, isomethyl ionone, benzyl salicylate,
Montreal, canada | geraniol, citral, citronellol, eugenol

2006- Clinique labs., Alcohol denat. parfum, Limonene, li-

299- UK nalool, butylphenyl methylpropional,

MIMI benzyl salicylate, citronellol, citral,
triclosan

2006- Tommy hilfinger, | Alcohol denat., water, Propylene gly-

300- UK col, sodium stearate, capryloyl gly-

MIMI cine, parfum, alpha-isomethyl io-

none, limonene, linalool, hydroxyiso-
hexyl 3-cyclohexene carboxaldehyde,
citral




2006-
301-
MIMI

Giorgio armani
parfums

Dist. Disigner
fragrances,
Montreal, canada

Aqua, Propylene glycol, glycerin,
sodium stesrate, steareth-100,
behenic acid, EDTA, sodium
hydroxide, triclosan, parfum,
limonene, butylphenyl
methylpropional, linalool, alpha-
isomethyl ionone, hydroxycitronellal,
coumarin, hexyl cinnamal, geraniol,
citronellol, citral
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NERI Manufacturer/ Ingredients labelled

No. Importer

2006- P&G prestige Alcohol denat., water, Propylene gly-

302- beaute, col, butylene glycol, stearic acid,

MIMI UK Palmitic acid, octyldodecanol, so-
dium hydroxide, farnesol, limonene,
linalool, butylphenyl methylpropio-
nal, citral, parfum

2006- Clinique labs., Purified water, aluminium

303- UK chlorohydrate, ceteth-2, PPG-11

MIMI stearyl ether, steareth-20,
myristalkonium chloride,
guaternium-14, trisodium EDTA,
sorbic acid, methylparaben,
propylparaben, butylparaben

2006- Dr. Hauschka skin | Aqua, Alcohol, triethyl citrate, glyc-

304- care erin, ricinus communis, zinc rici-

MIMI Manufactured by | noleate, bentonite, salvia offcinalis,

WALA Heilmittel | hemamelis virginiana, limonene, li-
GmbH nalool, geraniol, citral, benzyl benzo-

ate, farnesol, coumarine, citronellol,
eugenol, benzyl salicylate, buxus
chinensis, sucrose laurate, cetearyl al-
cohol, lecithin, sodium magnesium
silicate, xanthan gum, citric acid,
components of natural essential oils

2006- Allison A/S Water, Propylene glycol, sodium

305- www.allison.dk stearate, PEG-7 glyceryl cocoate,

MIMI PPG-3 myristyl ether, polyceryl-3
caprylate, sodium gluconate, sodium
hydroxide, parfum

2006- Allison A/S Aqua, Aluminium chlorohydrate,

306- www.allisoncosme | cetearyl alcohol, octyldodecanol,

MIMI tics.com ceteareth-12, ceteareth-20, glycerin,
oryza sativa, butylene glycol,
Propylene glycol, ethylhexylglycerin,
ginkgo biloba, zingriber officinale,
tocophenol, sodium benzoate,
potassium sorbate, sorbic acid,
phenoxyethanol, methylparaben,
ethylparaben, butylparaben,
isobutylparaben, propylparaben,
imidazolidinyl urea, Aroma

2006- Naomi Campbell | Alcohol denat., Propane, butane, iso-

307- metropolitan cos- | butane, propylene glycol, ethylhexyl-

MIMI metics, Germany | glycerin, isopropyl myristate, bis-
abolol, limonene, linalool, cirtonellol,
BHT

2006- Parfums Cacharel | Alcohol denat., aqua, Isobutane, tri-

308- Paris closan, hydroxyisohexyl 3-

MIMI cyclohexene carboxaldehyde, hy-

droxycitronellal, alpha-isomethyl io-
none, coumarin, geraniol, citronellol,
cinnamyl alcohol, linalool




NERI Manufacturer/ Ingredients labelled
No. Importer
2006- Sprite Antonio Propane, isobutane, dipropylene gly-
309- Banderas col, triethylcitrate triclosan, hydroxyi-
MIMI sohexyl 3-cyclohexene carboxaldehy-
de, limonene, alpha-isomethyl iono-
ne, linalool, coumarine, benzyl ben-
zoate, parfum
2006- Jackpot fragran- Propane, butane, isobutene, cyclome-
310- ces, thicone, dimethicone, isopropyl
MIMI NL myristate, octoxyglycerin, parfum
2006- Jackpot fragran- Propane, butane, isobutene, cyclome-
310- ces, thicone, dimethicone, isopropyl
MIMI NL myristate, octoxyglycerin, parfum
2006- GUCCI Aqua, Propylene glycol, butylene
311- Scannon S.A., glycol, glycerin, sodium stearate,
MIMI Paris sorbeth-30, PPG-3 myristyl ether,
PPG-1, PPG-9 lauryl glycol ether,
bis-PEG-18 methyl ether dimethyl
silane, methylpropanediol, hexyl
cinnamal, butylphenyl
methylpropional, hydroxypropyl
cyclodextrin, ethylhexylglycerin,
hydroxyisohexyl 3-cyclohexene
carboxaldehyde, dipotassium
glycyrrhizate, sodium thiosulfate,
BHT, methyl lactate, alpha-isomethyl
ionone, linalool, citronellol, amyl
cinnamal, geraniol, CI 17200, CI
47005
2006- Kenzo parfums, Aqua, Propylene glycol, sodium stea-
312- France rate, nylon-12, laureth-23, ethylhe-
MIMI xylglycerin, Cl 77891, nylon-6,
citronellol, geraniol, butylphenyl me-
thylpropional, benzyl benzoate, sodi-
um hydroxide, limonene, alpha-
isomethyl ionone, hexyl cinnamal,
benzylcinnamal, linalool, methyl-2-
octynoate, linaool, benzyl alcohol,
hydroxycitronellal, eugenol
2006- Chanel, France Aqua, Alcohol denat., Propylene gly-
313- col, triethyl citrate, PEG-40 hydroge-
MIMI nared castor oil, triclosan, BHT, ci-

tric acid, parfum, amyl cinnamal,
benzyl alcohol, benzyl benzoate, ben-
zyl cinnamate, benzyl salicylate, cin-
namyl alcohol, citral, citronellol,
coumarin, eugenol, geraniol, hydro-
xycitronellal, isoeugenol, limonene,
linalool, alpha-isomethyl ionone,
evernia prunastri (oakmoss) extract

61



62

NERI
No

Manufacturer/
Importer

Ingredients labelled

2006-
314-
MIMI

Orgins Nat. Res.,
UK

butylene glycol, hamamekis virginia-
na (winterbloom), sodium stesrate,
pentadoxynol-200, PEG-12 dimethi-
cone, essential oils, menthe arvensis
(field mint), litsea cubeba, cinnamo-
mum camphora (shiu), ocimum basi-
licum (basil), ribes nigrum (black
currant), rosa damascene (rose),
jasmine grandiflorum (jasmine), ca-
nanga odorata (ylang ylang), citrus
aurantium (neroli), vetiveria zizanoi-
des (vetiver), myrocarpus fastgiatus
(cabreuva), pimento acris (bay), ge-
raniol, linalool, farnesol, benzyl sali-
cylate, eugenol, limonene, gaultheria
fragrantissima, isosteareth-20, glyce-
ryl laurate, glycerin, sodium chloride,
benzoic acid

2006-
315-
MIMI

Lancome,
France

Aqgua, Aluminium chlorohydrate,
cetearyl alcohol, isopropyl myristate,
cetyl esters, Propylene glycol, oleth-
12, CI 15510, CI 14700, hydroxyiso-
hexyl 3-cyclohexene carboxaldehyde,
evernia furfuracea, limonene, linalool,
benzyl salicylate, benzyl alcohol, ben-
zyl benzoate, cinamyl alcohol, pro-
pylparaben, alpha-isomethyl ionone,
geraniol, methylparaben, citronellol,
coumarin, hexyl cinnamal, amyl cin-
namal, parfum

2006-
316-
MIMI

ESTEE
LAUDER.com

Propane, butane, isobutane,
cyclopentasiloxane, aluminium
chlorohydrate, isopropyl myristate,
diethylhexyl malate, disteardimonium
hectorite, propylene carbonate, tri-
closan, parfum

2006-
317-
MIMI

Cosmea ACO A/S
Harsholm

Aqua, Aluminium chlorohydrate,
propylene glycol, glyceryl stearate,
PEG-100 stearate, cetyl alkohol, oc-
tyldodecanol, cyclomethcone, hy-
droxyethylcellulose, allantoin, parfum

2006-
318-
MIMI

Cosmea ACO A/S
Harsholm

Aqua, Aluminium chlorohydrate,
propylene glycol, glyceryl stearate,
PEG-100 stearate, cetyl alkohol, oc-
tyldodecanol, cyclomethcone, hy-
droxyethylcellulose, allantoin

2006-
319-
MIMI

Loéreal Danmark
A/S

Aqgua, Aluminium sesquichlorohy-
drate, PPG-15 stearyl ether, cetearyl
alcohol, ceteareth-33, C12-13 alky!l
lactate, dimethicone, iodopropylnyl
butylcarbamate, PEG4- dialurate,
PEG-4 dilaurate, PEG-4 laurate, par-
fum




NERI Manufacturer/ Ingredients labelled
No. Importer
2006- Loreal Danmark Isobutane, Aluminium chlorohydrate,
320- AJS cyclopentasiloxane, triethyl citrate,
MIMI isopropyl palmitate, stearalkonium
bentonite, parfum
2006- Van Gils parfume | Isobutane, propane, octyl stearate,
321- www.vangilsparfu | butane, talc, octylglycerin, PEG-10
MIMI me.com rapeseed sterol, persea gratissima,
parfum
2006- Parfums Davidoff, | Alcohol denat., Cetearyl ethylhexa-
322- paris noate, balm mint (Melissa officinalis)
MIMI Lancaster Group | extract, bisabolol, limonene, linalool,
triethyl citrate, alpha isomethyl io-
none, hydroxyisohexyl 3-cyclohexene
carboxaldehyde, farnesol, hydroxyl-
citronellal, citral, citronellol, geraniol
2006- Calvin Klein Cos- | Alcohol denat., water, Pentylene gly-
323- metics col, alpha-isomethyl ionone, benzyl
MIMI Dist. By Unilever | salicylate, butylphenyl methylpropi-
cosmetics Intl. onal, citronellol, coumarin, diethyl-
hexyl sebacate, hexyl cinnamal, hy-
droxycitronellal, limonene, linalool
2006- Gorgio Armani Alcohol, butylphenyl methylpropi-
324- parfumes, italy onal, linalool, triclosan, benzylsalicy-
MIMI late, alpha isomethyl ionone, limo-
nene, geraniol, citronellol, coumarin
2006- Dolce & Gabbana | Aqua, Alcohol denat., Triclosan,
325- dealers benzophenone-2, parfum
MIMI
2006- Parfums Christian | Alcohol, Dipropylene glycol, triethyl
326- Dior citrate, ethylhexylglycerin, parfum,
MIMI www.dior.com butylphenyl methylpropional, benzyl
salicylate, hexyl cinnamal, hydroxy-
citronellal, benzophenone-2, citronel-
lol, alpha isomethyl ionone, hydroxy-
isohexyl 3-cyclohexene carboxalde-
hyde, limonene, linalool, BHT, gera-
niol, benzyl benzoate, cinnamyl alco-
hol, citral, Cl 14700
2006- Cosmeurop par- Butane, propane, dipropylene glycol,
327- fums ethylhexylglycerin, tocopheryl acetat,
MIMI www. Bettybar- hydroxyisohexyl 3-cyclohexene car-
clayfragrance.de boxaldehyde, butylphenyl methyl-
propional, linalool, alpha isomethyl
ionone, coumarin, limonene, parfum
2006- Unilever DK Aqua, Aluminium chlorohydrate,
328- www.unilever.com | Glycerine helianthus annuus, stea-
MIMI rath-2, stearath-20, hydrolysed silk,

parfum, alpha isomethyl ionone, amyl
cinnamal, benzyl alcohol, benzyl sali-
cylate, butylphenyl methylpropional,
cinnamyl alkohol, citronellol, gera-
niol, hexyl cinnamal, hydroxycitro-
nellal, linalool
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NERI Manufacturer/ Ingredients labelled

No. Importer

2006- Beiersdorf Butane, isobutane, propane, cyclo-

329- www. Nivea.com | methicone, Aluminium chlorohydra-

MIMI te, disteardimonium hectorite, di-
methcone, octyldodecanol, persea
gratissima, butyloctanoic acid, to-
copheryl acetate, benzyl salicylate,
hydroxyisohexyl 3-cyclohexene car-
boxaldehyde, citronellol, geraniol,
coumarin, butylphenyl methylpro-
pional, alpha isomethyl ionone, limo-
nene, eugenol, parfum

2006- AJs bluemgller Alcohol denat., isobutane, propane,

330- DK-Odense octyldodecanol, parfum, alpha iso-

MIMI methyl ionone, butylphenyl methyl-
propional, citral, citronellol, cou-
marin, geraniol, farnesol, hydroxy-
isohexyl 3-cyclohexene carboxalde-
hyde, limonene, linalool

2006- Beiersdorf Aqgua, Butane, isobutane, propane,

331- www. Nivea.com | Aluminium chlorohydrate, cyclo-

MIMI methicone, C12-15 alkyl benzoate,
dicaprylyl carbonate, dicaprylyl ether,
cetyl PEG/PPG-10/1 dimerhicone,
polyglycetyl-2 dipolyhydroxylsteara-
te, polysorbate 65, phenoxyethanol,
butyloctanoic acid, methyl paraben

2006- Consiva non-food | Aluminium chlorohydrate, PPG-10

332- cetyl ether, stearate-2, stearate-20,

MIMI silk amino acid, methylmethacrylate,
crosspolymer, imidazolidinyl urea,
sodium benzoate, anise alcohol, ben-
zyl benzoate, citronellol, eugenol, ge-
raniol, hydroxycitronellal, hydroxyi-
sohexyl 3-cyclohexene carboxaldehy-
de, alpha isomethyl ionone, bu-
tylphenyl methylpropional

2006- Als bluemgller Aqua, Aluminium chlorohydrate,

333- DK-Odense cetearyl alcohol, octyldodecanol,

MIMI ceteareth-12, ceteareth-20, 2-bromo-
2-nitropropane-1,3-diol

2006- Beiersdorf Butane, isobutane, propane, cyclo-

334- www. Nivea.com methicone, Aluminium chlorohydra-

MIMI te, dimethicone, disteardimonium

Hectorite, octyldodecanol, persea
gratissima, butyl octanoic acid, to-
copheryl acetate, hydroxyisohexyl 3-
cyclohexene carboxaldehyde, limo-
nene, alpha isomethyl ionone, citro-
nellol, butylphenyl methylpropional.
linalool, benzyl salicylate, hexyl cin-
namal, cinnmyl alkohol, coumarin,
citral, benzyl benzoate, parfum




NERI Manufacturer/ Ingredients labelled

No. Importer

2006- Parfumeurs Cre- | Isobutane, linalool, geraniol, tri-

335- ateurs, Belgium closan, coumarin, citronellol, butyl-

MIMI phenyl methylpropional, hexyl cin-
namal, benzyl alcohol, parfum

2006- Unilever DK Alcohol denat., aqua, Aluminium

336- www.unilever.com | chlorohydrate, hydroxypropylcellulo-

MIMI se, benzyl alcohol, benzyl salicylate,
butylphenyl methylpropional, couma-
rin, limonene, silica, parfum

2006- Teraline Ammonium alum

337- DK-skagdstrup

MIMI Wwwiteraline.dk

2006- Beiersdorf Aqua, Aluminium chlorohydrate,

338- www. Nivea.com PPG-15 stearyl ether, stearate-2,

MIMI stearate-21, chitosan, persea gratissi-
ma, trisodium EDTA, limonene, hy-
droxyisohexyl 3-cyclohexene carbo-
xaldehyde, linalool, alpha isomethyl
ionone, citronellol, geraniol, benzyl
salicylate, hexyl cinnamal, butylphe-
nyl methylpropional

2006- Beiersdorf Aqua, Aluminium chlorohydrate,

338- www. Nivea.com | PPG-15 stearyl ether, stearate-2,

MIMI stearate-21, chitosan, persea gratissi-
ma, trisodium EDTA, limonene, hy-
droxyisohexyl 3-cyclohexene carbo-
xaldehyde, linalool, alpha isomethyl
ionone, citronellol, geraniol, benzyl
salicylate, hexyl cinnamal, butylphe-
nyl methylpropional

2006- Unilever DK Butane, isobutane, propane, Alumi-

339- www.unilever.com | nium chlorohydrate, cyclomethicone,

MIMI PPG-14 butyl eyher, disteardimo-

nium hectorite, helianthus annuus,
dimethiconol octyldodecanol, BHT,
alpha isomethyl ionone, benzyl cin-
namate, benzyl salicylate, butylphenyl
methylpropional, citronellol, eugenol,
hexyl cinnamal, hydroxycitronellal
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