FRAGRANCE ALLERGY IN CONSUMERS

Appendix

Background information on fragrance chemicals, which have been
identified as contact allergens in consumers
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Fragrance chemicals most frequently reported as contact allergens

Refn®* | Common name cas no comment
1 Amyl cinnamal 122-40-7 Ingredient of the Fragrance mix
2 Amylcinnamyl alcohol 101-85-9 May cross react with ampnaimal
(Refno 1)

3 Benzyl alcohol 100-51-6
4 Benzyl salicylate 118-58-1
5 Cinnamyl alcohol 104-54-1 Ingredient of the Fragrance mix
6 Cinnamal 104-55-2 Ingredient of the Fragrance mix
7 Citral 5392-40-5
8 Coumarin 91-64-5
9 Eugenol 97-53-0 Ingredient of the Fragrance mix
10 Geraniol 106-24-1 Ingredient of the Fragrance mix
11 Hydroxycitronellal 107-75-5 Ingredient of the Fragranue
12 Hydroxymethyl-

pentylcyclo- 31906-04-4

hexenecarboxaldehyde
13 Isoeugenol 97-54-1 Ingredient of the Fragrance mix

* Ref n° refers to the number of the short review presented offollzaving pages.
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Fragrance chemicals less frequently reported as contact allergens

=

Ref no* Common name Cas. Number Comments
14 Anisyl alcohol 105-13-5
15 Benzyl benzoate 120-51-4
16 Benzyl cinnamate 103-41-3
17 Citronellol 106-22-9
18 Farnesol 4602-84-0
19 Hexyl cinnamaldehyde 101-86-0 positive control substang
animal sensitisation tests.
20 Lilial 80-54-6 2-(4-tert-
butylbenzyl)propion-
aldehyde
21 d-Limonene 5989-27-5 Oxidization products are
strong sensitisers. Mostly
reported as an occupationa
allergen.
22 Linalool 78-70-6
23 Methyl heptine 111-12-6
carbonate
24 3-methyl-4-(2,6,6- |127-51-5 =y-Methylionone
trimethyl-2-
cyclohexen-1-yl)-3-
buten-2-one

*. Ref no refers to the number of the short review presentederidliowing pages
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Background documentation

Common name
Chemical name

Amyl cinnamal Refn° 1
2-benzylideneheptanal

Synonyms

a-amyl cinnamic aldehyde

Cas. no

122-40-7

Einecs

204-541-5

Data

Amyl cinnamal is one of 8 constituent of the fragrance rhat is used for
diagnosing contact allergy to fragrances.

General eczema patient population:
In an European multicentre study a total of 1072 patients ywateh tested in 9
different centres. 5/1072 (0.47%) had a positive reacticamgl cinnamal 1% in

pet (1).

Subgroups of patients:

176 patients suspect of fragrance sensitivity were patch testbcseliected
fragrance substances. 167 of these were tested with amyl cihB&end 5
patients (3 %) gave an allergic reaction (2).

713 patients with cutaneous reactions to cosmetic products werdiietnin

578 cases sensitization were observed. In 2 subjects amyl cihmam@ane of the
causative ingredients as judged by patch testing (3).

Among 156 patients with pure contact allergy to cosmetic productgl, am
cinnamal was one of the causative ingredient in 2 (1.3%) ottses (4).

* The causative ingredients were identified in 119 patients withaarallergy to
cosmetic products. 1/119 (0.8%) were allergic to amyl cinnamal, pattddtas
5% in pet. (5).

<13 patients sensitive tw-amyl cinnamal were identified over 3 years, 10 of the
were also sensitive ta-amyl cinnamic alcohol (6).

<179 patients suspected of cosmetic allergy were patch tested withdr@dnce
materials among these amyl cinnamal 10% in pet. 7 cases (3.9%) were fo
positive toa-amyl cinnamal (7).

As part of the fragrance mix:

«In an European multicentre study involving 6 countries, 78 patientswére
positive to one or the other of two different fragrance mixes, amdained amyl
cinnamal. The 78 patients were tested with the individual caresiis of the
mixes. 2/78 (2.6%) were positive to amylcinnamal 2% (8).

*The frequency of contact allergy to amyl cinnamal in patientstipesto the

fragrance mix, is reported in a range of studies from different cesitl.9 % of
the fragrance mix reactions were due to amyl cinnamal ity (@), 2.3% in
Denmark (10) and 2,5% in France (11).

Test concentration

*Test concentration: 1% cinnamyl alcohol is the standardemination used in
routine testing, however 2% in pet may be used according to De Grabt e
(12)and 5% in pet gave no irritant reactions when tested incbdrol
individuals (24).

Summary

Amyl cinnamal is a wellknown allergen as part of the diaimtest, the
fragrance mix. It accounts for 2%-3% of the reactions to the fragramcand
has been identified as a cause of allergic reactions in persoh&edema from

cosmetic products.
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Common name
Chemical name

Amylcinnamyl alcohol Refn° 2
2-pentyl-3-phenylprop-2-en-1-ol

Synonyms

a-amyl cinnamic alcohol

Cas. no

101-85-9

Einecs

202-982-8

Data

Patient subgroups

« 8 patients with contact allergy to ethylenediamine and the perfuim
mycolog cream were patch tested with the ingredients of the per{ad).
a-amyl cinnamyl alcohol 5% in pet were found to be strongly positive i
5/8 casesa-amyl cinnamyl alcohol was present in the cream in 0.001%.
Reactions to other fragrance ingredients, but less frequenttg, also
found (14).

« 20 perfume allergic patients were tested with several screeeigsof
fragrances. 15 were allergic due to perfumes in cosmetics. 2/20 deacts
with a positive reaction ta-amyl cinnamyl alcohol 5% in petrolatum.
(15).

11 patients sensitive -amyl cinnamic alcohol were identified over 3
years, 10 of these were also sensitiveoteamyl cinnamic aldehyde. Some
of the patients primarily sensitized by the perfume in a medicanTerst
concentration according to authors way below an irritangll€g).

<179 patients suspected of cosmetic allergy were patch tested with 16
fragrance materials among thes@amyl cinnamyl alcohol 20% in pet. 7
cases (3.9%) were found positivedeamyl cinnamyl alcohol . Test
concentrations were chosen based on existing recommenslatienpilot
study involving 60 eczema patients. Test concentrations wergech
deliberatly high, but non irritant, to avoid false negative tiac(7)

« 460 patients were considered to have contact allergy relatezbioatics.
80 patients were positive to the fragrance mix and by testing with

ingredients of the mix and other fragrances 3 cases of allergations to
amyl cinnamyl alcohol were identified. Test concentrasiomknown (16).

Test concentrations

*Amyl cinnamyl alcohol 2% in pet is recommended for patch testing
according to De Groot (12). Higher concetrations have beed imsa
number of studies (7, 15).

Summary

Five single cases reported of contact allergy to amybkanyl alcohol and
allergic reactions by patch testing were found in 7/179-2£20@%) of
patients with contact eczema from cosmetics.

Amyl cinnamyl alcohol probably cross reacts with amyl cinrdm
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Common name
Chemical name

Benzyl alcohol (INCI) Refn° 3
Benzyl alcohol

Synonyms

Cas. No

100-51-6

Einecs

202-859-9

Data

General eczema patient population:
*0.5% of tested patients in Japan gave a positive reaction to bdoakich 5%.
Number of included patients unknown (17).

Subgroups of patients:

<20 perfume allergic patients were tested with several screesgrigs of
fragrances. 15 were allergic due to perfumes in cosmetics. Bertohi@ll5% gave
a positive reaction in 3/20 patients (15).

176 patients suspect of fragrance sensitivity were patch testbcseliected
fragrance substances. 167 of these were tested with benzybhk%hand 2
patients (1.2 %) gave an allergic reaction (2).

182 patients suspected of contact allergy to cosmetics were Essteldl twith a
series of 22 fragrance substances. 3 (1.6% )of the patients had aepsitth test
reaction to benzyl alcohol 10% which was also found in 10/79 cosrpetiducts
sent for analysis by the patients or their physicians. Benzghal 10% was
negative in a pilot study for irritant reactions in 81eczepatients (18).

«1.3% (2/156) of patients with contact allergy to cosmetiaducts were sensitize(l
to benzyl alcohol (4).

713 patients with cutaneous reactions to cosmetic products werdiietnin
578 cases sensitization were observed. In 3 subjects benzybhigak one of the
causative ingredients as judged by patch testing (3).

«242 randomly selected patients with proven contact allergy frofardifit origin
were tested with 7 perfume components. 4(1.6%) had a positteb pest to
benzyl alcohol (19).

Case reports:

*A 46 year old man with atopic eczema were allergic to the perfunae of
preparation used. Benzyl alcohol was found to be the causativediegteoy patch
testing with 5% in pet and found in the perfume in a high cotregion (13).

2 cases of contact allergy to a perfume and an after shave legomreported
together with contact allergy to benzyl alcohol, patch tegtetd% in pet (20)

Other studies

*Occurs in minor amounts in balsam of Peru, which is used as ansegeagent
for fragrance contact allergy (21).

Benzyl alcohol is also used as a preservative.

Test concentrations

*Benzyl alcohol 5% is recommended (12). Benzyl alcohol 10% megative in 20
eczema patients and 61 patients with cosmetic eczema, whed fesirritancy
(18).

Summary

Benzyl alcohol is found in several studies as a causeeofiglreactions in 1.2-
15% (2-4 cases in each study)of patients with eczema frometosproducts.
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Common name
Chemical name

Benzyl salicylate (INCI) Refn° 4
Benzyl-o-hydroxybenzoate

Synonyms

Cas. No

118-58-1

Einecs

204-262-9

Data

General eczema patient population:
*2.3% of tested patients in Japan gave a positive reaction to bealimyliate 2%.
Number of included patients unknown (17).

1943 consecutive eczema patients were examined with regaeshsitivity to
perfumes from toilet soap and detergents.78 patients (4%)eshpuositive
reactions to perfumes and in 75% of the cases the reaction wastoied
associated with sensitivity to benzyl salicylate patchegéh 2% pet. Benzyl
salicylate was present in the positive perfumes (22).

«241 patients were tested with a perfume screening series. 6 (2.5%)dusitise
reaction to benzyl salicylate 2% in pet (23).

Subgroups of patients:

20 perfume allergic patients were tested with several screesrgs of
fragrances. 15 were allergic due to perfumes in cosmetics. Berlimyllate 2%
gave a positive reaction in 2/20 patients (15).

176 patients suspect of fragrance sensitivity were patch testhdseliected
fragrance substances. 167 of these were tested with benzylatdié and 2%. 8
and 5 patients (4.8%-3%) reacted with an allergic reactiepeetively. Benzyl
salicylate was a more common cause of positive patch testoaadti Japan than
in Europe and US (2).

713 patients with cutaneous reactions to cosmetic products wenr#iiknn
578 cases sensitization were observed. In 1 subject benzyllatdigyas one of th¢
causative ingredients as judged by patch testing (3).

Test concentrations
*Benzyl salicylate 1% is recommended for patch testing (24).

Summary

Benzyl salicylate is as a cause of allergic reactiofs3-10% of patients with
eczema from cosmetic products and in one study accounted for 75%ctibrea
to commercial perfumes.
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Common name
Chemical name

Cinnamyl alcohol [INCI] Refn° 5
Cinnamic alcohol

Synonyms

Cas. no 104-54-1

Einecs 203-212-3

Data Cinnamyl alcohol is one of 8 constituent of the fragranoce thiat is used for

diagnosing contact allergy to fragrances.

General eczema patient population:
In an European multicentre study a total of 1072 patients wateh tested in 9
different centres. 6/1072 (0.56%) had a positive reactiairtoamyl alcohol 1%

).

Subgroups of patients:

<20 perfume allergic patients were tested with several screesgrigs of
fragrances. Cinnamyl alcohol 5% gave a positive reaction I8A675%) patients
50 control patients were tested with the fragrance allergensvanelnegative
(15).

713 patients with cutaneous reactions to cosmetic products wer diietrin

578 cases sensitization were observed. In 17 subjects cinnarolybhlvas one of
the causative ingredients as judged by patch testing. Thigtitoted 10% of
fragrance ingredients causing cutaneous reactions (3).

Among 156 patients with pure contact allergy to cosmetic productaacnyl
alcohol was one of the causative ingredient in 6 (3.8%) of tHees (4).

« The causative ingredients were identified in 119 patients withaarallergy to
cosmetic products. 2/119 (1.7%) were allergic to cinnamyl alcohol, gatthd in
5% in pet. (5).

<176 patients suspect of fragrance sensitivity were patch testbcseliected
fragrance substances. 167 of these were tested with cinnarogich%s% in
lanolin and 11(6.6%) had an allergic reaction (2).

As part of the fragrance mix:

«In an European multicentre study involving 6 countries, 78 patients p@sitive
to one or the other of two different fragrance mixes, both coribg cinnamyl
alcohol. The patients were tested with the individual constisiefhthe mixes.
5/78 (6.4%) were positive to cinnamyl alcohol 1% (8).

*The frequency of contact allergy to cinnamyl alcohol in paseudsitive to the
fragrance mix, is reported in a range of studies from different ctes1t®.3% of
the fragrance mix reactions were due to cinnamyl alcohadlaty (9), 10.8% in
Denmark (10), 8% in Hungary (25) , 5.5% in Germany (26) and 14% in Fran
(11).

Other:

«Cinnamyl alcohol is restricted in the IFRA guideline to a maximum

concentration of 0.8%. In a children’s toy perfume cinnamyl alcores been
found in a concentration of 3.7% (27).

«Cinnamyl alcohol has induced sensitization in 2.7% (4/15@lthg volunteers
at exposure to a 4% concentration (28).

Test concentration

*Test concentration: 1% cinnamyl alcohol is the standardexination used in
routine testing, however 2% in pet may be used according to De Grab{¥2)
and 5% in pet gave no irritant reactions when tested in 100 comgotiduals

e

lise

(24).
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Summary

Cinnamyl alcohol is a well-known allergen as part of the disiimtest, the
fragrance mix. It accounts for 5-14% of the reactions to the fragraricelm
addition it has been shown to be a cause of allergic reactions bly pegt in
1.7%-75% of patients with eczema from cosmetic products.
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Common name
Chemical name

Cinnamal [INCI] Refn° 6
Cinnamaldehyde; 3-phenyl-2-propenal

Synonyms

Cinnamic aldehyde

Cas. no

104-55-2

Einecs

203-213-9

Data

Summary

Cinnamal is one of 8 constituent of the fragrance mix, thasésl for diagnosing contact

allergy to fragrances.

General eczema patient populations:
«In an European multicentre study a total of 1072 patients ywateh tested in 9 differen
centres. 10/1072 (0.9%) had a positive reaction to cinnd$ta{l).

«Cinnamal is a part of the North American Standard patch testsehat is used for
testing all eczema patients. In 1985-89 3.1% of 3964 patemdsin 1994/96 2.4% of
3112 patients were positive to cinnamal 1% (10). 85% of thaseswere of current
definite, probable or possible relevance (46).

Subgroups of patients:

20 perfume allergic patients were tested with several screesgings of fragrances.
Cinnamal 1% gave a positive reaction in 6/20 (30%) patients (15

182 patients suspected of contact allergy to cosmetics were pestiettl twith a series of
22 fragrance substances. 3.7% of the patients had a positive patobatetton to
cinnamal 0.5%. Cinnamal was found in 8/79 cosmetic products sent im&ysas by the
patients or their physicians (18).

713 patients with cutaneous reactions to cosmetic products werdigtbrin 578 cases
sensitization were observed. In 6 subjects cinnamal was ote aftusative ingredients
as judged by patch testing (3).

176 patients suspect of fragrance sensitivity were patch testhdsealiected fragrance
substances. 167 of these were tested with cinnamal 1% in ge24(il4.4%) gave an
allergic reaction (2).

As part of the fragrance mix:

«In an European multicentre study involving 6 countries, 78 patierggip®to one or
the other of two different fragrance mixes, both containingneimal, were tested with
the individual constituents of the mixes. 10/78 (12.8%) wasitive to cinnamal 1% (8)
*The frequency of contact allergy to cinnamal in patients pastiivthe fragrance mix, is
reported in a range of studies from different countries: 5.5% of tgrémce mix
reactions were due to cinnamal in Italy (9), 16.9% in DenmafX, 24% in Hungary
(25) , 21% in Germany (26) and 36% in France (11).

Others:

*Cinnamal has actively sensitized 8%-44% of healthy volerst@ising different
concentrations and experimental methods (29). AccordiniggdRRA guideline,
cinnamal must only be used in conjunction with substances priegesénsitization, but
no restrictions is made on the concentrations.

Test concentrations: 1% cinnamal is the standard concentration used in routine ¢es
(12). Higher concentrations may give irritant reaction3)(2

Cinnmal is a well proven allergen as part of the diagnostic tesfrgeance mix.

It accounts for 5-36% of the reactions to the fragrance mix. It givesiorecin 2-3% of
consecutively patch tested patients, most of which are ofaale. In addition it has
been shown to be a cause of allergic reactions by patch te&biB(Rbopatients with

eczema from cosmetic products in several studies.
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Common name

Chemical name

Citral Refn° 7

3,7-dimethyl-2,6-octadien-1-al, mix of cis and trans isomers

Cas. no

5392-40-5

Einecs

226-394-6

Data

General eczema patient population:

+228 patients were tested by the North American Contact Derm&ssearch Group in
1973/74 with citral 1% in pet. 1.7% had a positive patch testtien to citral (30).
*2455 eczema patients were patch tested with two separassnane standard fragrande
mix and a new mix containing dihydrocoumarine and citral indteleoak moss and
amyl cinnamic aldehyde. 6.7% of the patients reacted to the newa8igatients positive
to either of the mixes were patch tested with the individual ingredidsoeugenol gave
most reactions and next citral 2% in pet that gave reactions indi@ictuals, 16.7% of
those positive to the mix (8).

+19/1855, (1.0%) consecutively patch tested eczema patiiera European multicentre
study gave a positive reaction to Citral tested in 2% (3ls@eal communication).
Subgroups of patients:

182 patients suspected of contact allergy to cosmetics were peestiei twith a series of
22 fragrance substances. 2.6% of the patients had a positive patobatetson to citral
2% in pet. Citral was found in 4/79 cosmetic products sent in for arsabysthe patients
or their physicians (18).

Occupational setting:
4 bakers with hand eczema were patch tested with fragranaeifis. One reacted with
a positive reaction to citral 0.5% in pet. Relevance unknown). (32

Other data:

«Citral from different sources and in different concentratibase been studied by the
Human Maximization Test. In all tests citral induced semation in 12%-64% of human
volunteers, 3/25-16/25 (33). Citral was also studied in the repeated insuit ratcedureg
at 4-8% and sensitized 48% of a panel of 40 human volunteers (33)

According to IFRA guideline citral must only be used in conjunctiothveiubstances
preventing sensitization, but no restrictions is made on theoseentrations.

Test concentrations
*2% in petrolatum is the recommended concentration (12).

Summary

Citral is a cause of allergic reactions in about 1% of coiseqatch tested patients. It
was the most frequent cause of reactions to a new diagnostic téisidoance contact
allergy and proved to cause contact allergic reactions in 2.6% afrgatwith eczema
from cosmetic products.
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Common name
Chemical name

Coumarin  (INCI) Refn° 8
1-benzopyran-2-one;cis-o-coumarinic acid lactone

Synonyms

occurs naturally in tonka beans and other plants.

Cas. no

91-64-5

Einecs

202-086-7

Data

General eczema patient population:

*241 consecutive patients were patch tested with coumarin 5%. 2 (0.8%)gdusitiae
reaction (23).

+14.000 consecutive eczema patients were patch tested with countarin pet or for a
short period 8% in pet. 58 (0.4%) showed a positive reaction. 20/58 casesutdadentified
by other markers of perfume allergy and would have been missedifiadn had not been
patch tested (34).

Subgroups of patients:

<20 perfume allergic patients were tested with several screesgrigs of fragrances. 15 had
dermatitis related to the use of a cosmetic product. Coumarin 5% gas@tev@oeaction in
2/20 (10%) patients (15).

176 patients suspect of fragrance sensitivity were patch testhdealiected fragrance
substances. 167 of these were tested with coumarin 5% and 2 p&lif®s reacted with ar
allergic reaction (2).

182 patients suspected of contact allergy to cosmetics were peestiefd twith a series of 22
fragrance substances. 6.8% of the patients had a positive patchaesbn to coumarin 8%
in pet. Coumarin was found in 16/79 (20.3%) cosmetic products sent in forssalythe
patients or their physicians. The concentration of 8% coumaais tested in a total of 54
controls and no reactions were found (18).

713 patients with cutaneous reactions to cosmetic products wertdfigknin 578 cases
sensitization were observed. In 4 subjects coumarin was one cfilsative ingredients as
judged by patch testing (3).

*The causative ingredients were identified in 119 patients withamrallergy to cosmetic
products. 1/119 (0.8%) were allergic to coumarin patch teist&ds in pet. (5).

A group of 242 randomly selected eczema patients were patch testedasfume
components. 9 (3.7%) were positive to coumarin 5.8% at patstimy (19).

Case reports:

A women developed severe eczema from using a perfumed lotioth Reting showed a
strong reaction to coumarin 0.5% in pet and the diluent, which wastitaents of the
perfume formulation of the lotion (35).

A women developed severe eczema from a perfume. She was posiiatch testing to the
perfume. By chemical fractionation it was established that@arin was the causative
ingredient. It was contained in a concentration of 0.23% in thiupee (36).

Test concentrations:
*Coumarin 5% is the recommended patch test concentration (12).

Summary

Coumarin is a cause of allergic reactions in about 0.4-0.8%mdeutive patch tested
patients. 1/3 of these cases is not detected by the fragrance mismam has caused conta
allergic reactions in 0.8-10% of patients with eczema frosnoetic products
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Common name | Eugenol (INCI) Refn° 9
Chemical name | Eugenol

Synonyms

Cas. no 97-53-0

Einecs 202-589-1

Data Eugenol is one of 8 constituent of the fragrance mix, that i@ fssaliagnosing contact
allergy to fragrances.

Consecutive patients:

«In an European multicentre study a total of 1072 patients wateh tested in 9 different
centres. 13/1072 (1.2%) had a positive reaction to eugend1)%

Subgroups of patients:

«20 perfume allergic patients were tested with several screesgrgs of fragrances. Eugenpl
2% gave a positive reaction in 4/20 (20%) patients (15).

713 patients with cutaneous reactions to cosmetic products wertfigknin 578 cases
sensitization were observed. In 4 subjects eugenol was one ddtisative ingredients as
judged by patch testing (3).

*Among 156 patients with pure contact allergy to cosmetic productsneligas one of the
causative ingredient in 11 (7.1%) of the cases (4).

176 patients suspect of fragrance sensitivity were patch testhdseliected fragrance
substances. 167 of these were tested with eugenol 5% and 13 patiertts) Ga8e an
allergic reaction (2).

As part of the fragrance mix:

In an European multicentre study involving 6 countries,

78 patients positive to one or the other of two different fragranbess, both containing
eugenol, were tested with the individual constituents ofrtibees. 8/78 (10.3%) were
positive to eugenol 2% (8).

*The frequency of contact allergy to eugenol in patients positithédragrance mix, is
reported in a range of studies from different countries: 16.7% of tgrénce mix reactions
were due to eugenol in Italy (9), 12.2% in Denmark (10), 4% in ¢tany (25) ,6.8% in
Germany (26) and 22% in France (11).

Test concentrations:

*1% eugenol is the standard concentration used in routine testmgMer 2% have been
used for a number of years and is recommended by De Groot (12). In a studude¥tobin
pet was tested in 100 healthy volunteers and gave no read@dn

Summary Eugenol is a well known contact allergen. Many investigathave been performed. It is the
cause of sensitization in 1.2% of consecutive eczema patiedtaaounts for 4%-16% of
reactions to the fragrance mix. Eugenol has caused coritaiia reactions in 0.7-20% of
patients with eczema from cosmetic products
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Common name
Chemical name

Geraniol (INCI) Ref n° 10

Synonyms

Cas. no

106-24-1

Einecs

203-377-1

Data

Geraniol is one of 8 constituent of the fragrance mix, thased for diagnosing
contact allergy to fragrances.

Consecutive patients:

In an European multicentre study a total of 1072 patients wateh tested in 9
different centres. 4/1072 (0.4%) had a positive reaction targel 1% (1).
Subgroups of patients:

<20 perfume allergic patients were tested with several screesgngs of fragrances.
Geraniol 5% gave a positive reaction in 6/20 (30%) patient}. (15

«182 patients suspected of contact allergy to cosmetics were peesttetd twith a series
of 22 fragrance substances. 1.6% of the patients had a positive patgledction to
geraniol 1%. Geraniol was found in 4/79 cosmetic products sent foysiadly the
patients or their physicians (18).

713 patients with cutaneous reactions to cosmetic products werdiietknin 578
cases sensitization were observed. In 8 subjects geraniol veasf tine causative
ingredients as judged by patch testing (3).

*Geraniol caused contact allergy in 2/156 (1.2%) patients suffering é@rtact
allergy to cosmetic products (4).

«176 patients suspect of fragrance sensitivity were patch testbdseliected fragranc
substances. 167 of these were tested with geraniol 5% and 5 pd8edts) gave an
allergic reaction (2).

As part of the fragrance mix:

¢In an European multicentre study involving 6 countries, 78 patierddip®to one
or the other of two different fragrance mixes, both containingagml, were tested
with the individual constituents of the mixes. 4/78 (5.1%) were posit\getraniol
1% (8).

*The frequency of contact allergy to geraniol in patients posttiMbe fragrance mix,
is reported in a range of studies from different countries: 7.4% ofriggance mix
reactions were due to geraniol in Italy (9), 3.3 % in Denmdi®)( 4% in Hungary
(25),6.8% in Germany (26) and 22% in France (11).

Test concentration

*1% geraniol is the standard concentration used in routinetepéti2), however 2%
have been used for a number of years and is recommended by De(&hdh a
study 5% geraniol in pet was tested in 100 healthy volunteers and gaxétant
reactions (24)

172

Summary

Geraniol is a well-known contact allergen as an ingredient in tagristic test, the
fragrance mix. It is a cause of sensitization in 0.4% of consecutizerea patients
and accounts 3%-7% of reactions to the fragrance mix.

Geraniol has caused contact allergic reactions in 1.2-308atiénts with eczema
from cosmetic products
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Common name
Chemical name

Hydroxycitronellal Refn° 11
7-Hydroxycitronellal

Synonyms

Laurine

Cas. No

107-75-5

Einecs

203-518-7

D Data

Hydroxycitronellal is one of 8 constituent of the fragrantx, which is used for diagnosing contagt
allergy to fragrances.

General eczema patients population:

«In an European multicentre study a total of 1072 patients wateh tested in 9 different centres.
8/1072 (0.75%) had a positive reaction to Hydroxycitrorelbs (1).

Subgroups of patients:

<20 perfume allergic patients were tested with several screes@rigs of fragrances.
Hydroxycitronellal 4% gave a positive reaction in 9/20 (45%haf patients (15).

182 patients suspected of contact allergy to cosmetics were peestet twith a series of 22 fragrang
substances. 19/182 (10.5%) of the patients had a positive pegtictetiction to hydroxycitronellal
10%. Hydroxycitronellal was found in 47/79 (59%) of cosmetiogucts sent in for analysis by the
patients or their physicians (18).

+713 patients with cutaneous reactions to cosmetic products werdietbnin 578 cases sensitizatid
were observed. In 11 subjects hydroxycitronellal was oneet#usative ingredients as judged by
patch testing (3).

« 156 patients with contact allergy to cosmetic products were idedtifitydroxycitronellal was one
of the causative ingredients in 6 cases (3.8%), as deterrbinpdtch testing (4).

23 cosmetic products, which had caused contact allergic readtidrispatients with perfume
allergy, were subjected to chemical analysis. The products phéilbnts sensitive to
hydroxycitronellal, n=6, was found to contain the substance.cbinéent of hydroxycitronellal was af
average 5 times higher in cosmetics from hydroxycitronellasgiee patients compared with
hydroxycitronellal negative patients (37)

176 patients suspect of fragrance sensitivity were patch testhdelitcted fragrance substances.
167 of these were tested with hydroxycitronellal 4% and 23 ptdi€l 3.8%) reacted with an allergi
reaction (2).

As part of the Fragrance mix:

*In an European multicentre study involving 6 countries, 78 patienitiy®$o one or the other of
two different fragrance mixes, both containing hydroxycitréelelvere tested with the individual
constituents of the mixes. 7/78 (9%) were positive to hydritkyeellal 5% (8).

*The frequency of contact allergy to hydroxycitronellal in patsgmositive to the fragrance mix, is
reported in a range of studies from different countries: 16% of thogdrace mix reactions were due
to hydroxycitronellal in Italy (9), 7.4 % in Denmark (10), 1G#%Hungary (25) 6.2% in Germany
(26) and 5% in France (11).

Others:

*Hydroxycitronellal is restricted in the IFRA guideline to 1% in caneer products due to its
sensitizing properties. 5% hydroxycitronellal has been founétse sensitization in 36% of healthly
voluenteers (38).
Test concentration
*1% hydroxycitronellal is the standard concentration used inmeugsting, however 2% have beer
used for a number of years and is recommended by De Groot (18)study 5% hydroxycitronellal
in pet was tested in 100 healthy voluenteers and gave naritrieactions (24)

1%

=)

T

Summary

Hydroxycitronellal is a well known contact allergen agéadient in the diagnostic test, the fragrange
mix. It is a cause of sensitization in 0.75% of consecutive eezpatients and accounts 6%-16% of|
reactions to the fragrance mix. Hydroxycitronellal hassmalicontact allergic reactions in 10%-459
of patients with eczema from cosmetic products
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Common name
Chemical name

Hydroxymethyl-pentylcyclo-hexenecarboxaldehyde Refa°
4-(4-Hydroxy-4-methylpentyl)cyclohex-3-enecarbaldehyde

Synonyms

Lyral

Cas. No

31906-04-4

Einecs

250-863-4

Data

General eczema patient population:

106 patients were tested with Lyral 5% and 1% in petrolatum as part of a
screening study for fragrance contact allergy. 3 (2.8%) had a poptiteh test
reaction to Lyral 5% and 1 (0.9%) to Lyral 1%. Clinical relevance wdas no
firmly established, but may have been present in 2 patients (1

1855 eczema patients were tested with a screenings serigdrafgtance
allergens among these Lyral 5% in pet. 50/1855 (2.7%) weréymsat patch
testing to Lyral. Judged by history 2/3 Lyral positive casese either
definitively or probably relevant. In 4 cases of Lyral allergyextended
exposure evaluation was performed. Lyral was identified in one semo
cosmetic products, that had caused contact dermatitis (41).

Subgroups of patients

* The causative ingredients were identified in 75 patients withawirdllergy to
cosmetic products. One patient was allergic to Lyral which wasepitds a
deodorant cream, patch test concentration unknown (42).

Case-reports:

« A 28 year old man developed allergic contact dermatitis to two sépar
underarm deodorants. By patch testing with fractions of the pedurom the
products it was established that Lyral was responsible for thetian to both
products. An additional fragrance allergen, acetyl cedrene, was fouone of
the two deodorants (43).

* A 20 year-old woman presented with a 5-months history of severeat#isn
in both axillae, related to the use of her underarm deodorant of eiart
brand.

Testing with Standard series was negative, including the Fragnamix.
Subsequent patch testing with the ingredients of her deodorant gdhbaieshe
was allergic to Lyral, tested in 10% in pet, contained in the fragea
compound in the deodorant (59).

Test concentration

eLyral 10% in pet has ben reported to be non-irritant under patch deslititons
(12)

Summary

Lyral was a cause of allergic reactions in about 2.8% ofcatige patch tested
patients. 2/3 of the cases were relevant. In addition three re@iegses of
contact allergy to Lyral from cosmetic products are established.
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Common name
Chemical name

Isoeugenol Refn° 13
Isoeugenol

Synonyms

Cas. No

97-54-1

Einecs

202-590-7

Data

Isoeugenol is one of 8 constituent of the fragrance mix, thegdd for diagnosing contact
allergy to fragrances.

General eczema patients population:
«In an European multicentre study a total of 1072 patients wateh tested in 9 different
centres. 20/1072 (1.86%) had a positive reaction to Isoeidéa (1).

Subgroups of patients:

«20 perfume allergic patients were tested with several screesgrigs of fragrances.
Isoeugenol 2% gave a positive reaction in 5/20 (25%) of the pati@m).

+713 patients with cutaneous reactions to cosmetic products werdielbrin 578 cases
sensitisation were observed. In 10 subjects isoeugenol was dne cditisative ingredients
as judged by patch testing (3).
* 156 patients with contact allergy to cosmetic products were idedtifsoeugenol was on
of the causative ingredients in 16 cases (10.3%), as detedniyipatch testing (4).

As part of the fragrance mix:

«In an European multicentre study involving 6 countries, 78 patierggip®to one or the
other of two different fragrance mixes, both containing isoeofjemere tested with the
individual constituents of the mixes. 16/78 (20,5%) wersi{dee to isoeugenol 2%, which
was the most frequent allergen (8).

*The frequency of contact allergy to isoeugenol in patients pesitithe fragrance mix, is
reported in a range of studies from different countries: 22% of thggdirece mix reactions
were due to Isoeugenol in Italy (9), 18.5 % in Denmark (10), 8%lungary (25), 16.6%
in Germany (26) and 17% in France (11).

Others:

sIsoeugenol was restricted in the IFRA guideline to 0.2% until May 1998, evties
concentration was lowered to 0.02%. Isoeugenol has beemn tourause sensitisation in
12-36% of healthy volunteers (39,40).

Test concentrations
*1% isoeugenol is the standard concentration used in routinedgestiowever 2% havi
been used for a number of years (12). In a study 5% isoeugenol in pet wasireded

healthy volunteers and gave no irritant reactions (24)

tF

Conclusion

Isoeugenol is a well-known contact allergen as ingrediehei diagnostic test, the
fragrance mix. It is a cause of sensitisation in 1.9% of consecutzenea patients and
accounts for 6%-22% of reactions to the fragrance mix. Isoeugenol haesdcemrstact

allergic reactions in 2-25% of patients with eczema from aatsmproducts
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Common name Anisyl alcohol Ref n° 14

Chemical name 4-methoxybenzyl alcohol
Synonyms

Cas. No 105-13-5

Einecs 203-273-6

Data Subgroups of patients

176 patients suspect of fragrance sensitivity were patch testbd wi
selected fragrance substances. 167 of these were tested vayhaoohol
5% in pet and 3 (1.6%) reacted with an allergic reaction (2).

<20 perfume allergic patients were tested with several screesgrigs of
fragrances. 15 were allergic due to perfumes in cosmetics. Anisyhel
5% in pet. gave a positive reaction in 4/20 (20%)(15).

Test concentration

* 5% anisyl alcohol has been reported to be a non-irritant patth tes
concentration (12)

Conclusion Two studies reported with contact allergy to anisylfedtamong patients
with cosmetic eczema. 3 and 4 cases were documented (1.6-20%).

50




Common name Benzyl benzoate (INCI) Refn° 15

Chemical name Benzyl benzoate
Synonyms

Cas. no 120-51-4

Einecs 204-402-9

Data Consecutive patients:

335 and 284 patients were tested by the North American Contact
Dermatitis Research Group in 1979/80 with benzyl benzoaté2gét. 1%
of the 284 had a positive patch test reaction to benzyl benzodta@re of
the 335 patients (30).

*241 patients were tested with a perfume screening series. 1 (0.4%) had a
positive reaction to benzyl benzoate 2% in pet (23).

Subgroups of patients:

20 perfume allergic patients were tested with several screesairgs of
fragrances. 15 were allergic due to perfumes in cosmetics. Benzgbhee
5% gave a positive reaction in 1/20 patients (15).

713 patients with cutaneous reactions to cosmetic products were
identified. In 578 cases sensitization were observed. In 1 subjezibe
benzoate was one of the causative ingredients as judged lhyteating

@3).

*Benzoyl benzoate is one of the main components of Peru Balshioh is
used as a screening agent for fragrance contact allergyl@3)cases with
contact allergy to Peru balsam was tested with known ingrediggts
(12%) were positive to Benzoyl benzoate tested 5% in pe). (44

Other studies:
*Occurs in fairly large amounts in a number of blossom concretds an
absolutes as tuberose and hyacinth (45).

Test concentrations

*Benzyl benzoate 5% in pet is the recommended patch test coatientr
according to De Groot (12).

Summary Benzyl benzoate is positive in several studies, but osityge case are
reported in each except for patients sensitive to Peru balsam
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Common name
Chemical name

Benzyl cinnamate (INCI) Refn° 16
Benzyl 3-phenyl-2-propenoate

Synonyms

Cinnamein

Cas. No

103-41-3

Einecs

203-109-3

Data

Subgroups of patients:

182 patients suspected of contact allergy to cosmetics were feestiefd t
with a series of 22 fragrance substances. 6 (3.2%) of the patients had
positive patch test reaction to benzylcinnamate 8%. No Benmyérnate
was found in 79 cosmetic products sent in for analysis by the patant
their physicians (18).

*Benzyl cinnamate is a component of balsam of Peru (21), wisiclsed as|
a screening agent for fragrance contact allergy.103 cases withato
allergy to Peru balsam was tested with known ingredients. 1%j1@ere
positive to Benzyl cinnamate tested 5% in pet. (44).

Test concentrations:
*Benzyl cinnamate 5% is recommended for patch testing accotdibg
Groot (12)

1%

Summary

Benzyl cinnamate positive in one study of patients with contietgy to
cosmetic products and in a high proportion of patients with contésigy
to Peru balsam.
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Common name
Chemical name

Citronellol (INCI) Refn° 17
3,7-Dimethyl-6-octenol

Synonyms

Cas. no

106-22-9

Einecs

203-375-0

Data

General eczema patient population:

« 100 patients were tested with citronellol 5% and 1% in petrolatupeats
of a screening study for fragrance contact allergy. 1 (1%)dpdsitive
patch test reaction to citronellol 1%, but none to 5%. The patient was
without a history of fragrance sensitivity (1)

Subgroups of patients:

« 20 perfume allergic patients were tested with several screesginegs of
fragrances. 15 had dermatitis related to cosmetic products. €itobb%
gave a positive reaction in 7/20 (35%) patients (15).

* The causative ingredients were identified in 75 patients withiagzin
allergy to cosmetic products. 1 patient was allergic to citrofello
concentration unknown, present in a lotion (42).

* The causative ingredients were identified in 119 patients wittazin
allergy to cosmetic products. 2/119 (1.7%) were allergic to citronellol,
patch tested in 2% in pet. (5).

Test concentrations

«Citronellol 1-2% in petrolatum is the recommended patch test
concentration (12).

Summary

One case of contact allergy to citronellol of uncentelievance found by
testing consecutive patients. Two studies of eczema patierttsasgimetic
eczema show more than one case each of patch test reactidtmerneltol.
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Common name
Chemical name

Farnesol (INCI) Refn° 18
3,7,11 trimethyldodeca-2,6,10 trienol

Synonyms

Cas. no

4602-84-0

Einecs

225-004-1

Data

General eczema patients population:

* 466 patients were patch tested by the Japanese society of contact
dermatitis. Farnesol 2%, 5% and 10% was used. 1.1% of the patients
reacted positively to farnesol 10% or 5% and 0.2% to farnesol Z8p (1

Subgroups of patients:

182 patients suspected of contact allergy to cosmetics were feesttetu t
with a series of 22 fragrance substances. 2 (1.1%) of the patients had
positive patch test reaction to farnesol 4% in pet. Farnesol wafoand in
any of 79 cosmetic products sent in for analysis by the patientsedr t
physicians. The patch test concentration of Farnesol 4% wasl loasa
negative result in testing 20 control eczema patients (18)

111 patients were tested with farnesol 1% in lanolin. 8 cases of
sensitization to farnesol were found. 6 of the 8 also reactédedalsam of
Peru (47).

Case Reports:
« A women with an axillary dermatitis due to a deodorant tested pediti
farnesol 5% in pet, probably used as preservative in the deoda@rant (

Other:

*Farnesol has been mentioned as a constituent of Peru B&l$ap1).
 1/230 Patients with contact allergy to Peru balsam reacted@lso
Farnesol (44).

*Restricted in IFRA —guideline: Farnesol should be at least 96% puee. [Th

recommendation is based on a private communication that falrnes
containing impurities caused sensitization while preparatbas least
96% purity did not.

Test concentrations
eFarnesol 4% is the recommended patch test concentration (12)

Summary

One study of eczema patients with cosmetic eczema shows tweafse
contact allergy to farnesol. Additional cases in Peru balsartip®s

patients are found.
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Common name Hexyl cinnamaldehyde Refn° 19

Chemical name a-hexyl cinnamaldehyde
Synonyms

Cas. No 101-86-0

Einecs 202-983-3

Data

Subgroups of patients:
20 perfume allergic patients were tested with several screesargs of
fragrances. Hexylcinnamal 2% was positive in one patient.(15)

Ingredients responsible for allergy to cosmetics were detemrimé19
patients suffering from cosmetic-related contact dermatitis.
One was allergic to hexylcinnamic aldehyde 5% (5).

<179 patients suspected of cosmetic allergy were patch tested wities
of 16 fragrance substances. 7/179 (3.9%) had a positive patch test to fiexyl
cinnamic aldehyde 10% (7).

Other information :

* Hexyl cinnamic aldehyde is a positive control substance in thEDE
guideline for animal sensitization tests (48)

Test concentration

*Hexylcinnamic aldehyde 2% is the recommended patch test coatientr
according to De Groot (12)

Summary Two studies with one case and one study with 7 cases ottafieagy to
hexyl cinnamic aldehyde were found among patients with eczema fro
cosmetic products.
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Common name
Chemical name

Refn° 20
2-(4-tert-Butylbenzyl)propionaldehyde (Lilial)
2-(4-tert-Butylbenzyl)propionaldehyde;4-(1,1-Dimethylethsd)-
methylbenzenepropanal; p-tdtityl-a-methylhydrocinnamaldehyde

Synonyms

Lilial , Lilestral

Cas. No

80-54-6

Einecs

201-289-8

Data

General eczema patient population:

*3/685 (0.44) consecutive, Japanese patients with eczema had arcallg
reaction to lilial 10% (17).

Subgroups of patients:

176 patients suspect of fragrance sensitivity were patch testbd wi
selected fragrance substances. 167 of these were tested iaitb% and 2
patients (1.2%) reacted with an allergic reaction (2).

<179 patients suspected of cosmetic allergy were patch tested sities
of 16 fragrance substances. 5/179 (2.8%) had a positive patch testlto |
20%. However some of these may have been false positiveseaatiie to
the excited skin syndrome (7).

Case reports:

» A young man developed axillary dermatitis after using a new roll-on
antiperspirant. He was patch test positive to the deodorant armkthene
from the deodorant. Fractionation and subsequent patch testthg of
perfume showed that the offending allergen was lilial (49).

Test concentrations:

*Patch tests were performed with 0%, 2%,5% and 10% lilial in 685
patients with contact dermatitis. Only one irritant reactizas found to
each concentration and 10% lilial was recommended for pastimge(17).
De Groot recommends 1% lilial for patch testing (12)

Summary

Two cases of contact allergy to Lilial were found in a stfdyr6 eczema
patients with cosmetic eczema and a case with contact alleddiat
from a deodorant. More cases found but these may have been faitbeep(
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Common name
Chemical name

d-Limonene Ref n° 21
(R)-p-Mentha-1,8-diene

Synonyms

Cas. no

5989-27-5

Einecs

227-813-5

Data

General eczema patient population

» Oxidised d-limonen were tested on consecutive patients. Twhésteere
used one oxidised for 10 weeks and one for 20 weeks. Patients wee itest
both Stockholm and Leuven. 4/153 (2.6%) and 2/216 (0.9%) were positive fo
the first batch of d-limonen, test concentration 3% in the twdip@ating
clinic. 8/413 (1.9%) and 14/953 (1.6%) reacted to the second batch at a 39
concentration. Many of the limonene positive cases reactetatrkers of
fragrance contact allergy, such as the fragrance mix, Peru balsdroolophony
(50).

« 2/88 (2.3%) of patch tested patients reacted to oxidised limonene

in 2% concentration. Probable relevance was documented inameeot a
mechanic using a d-limonen hand cleanser (51)

Subgroups of patients:

179 patients suspected of cosmetic allergy were patch tested aties of 16
fragrance substances. 2/179 (1.1%) had a positive patclotédirhonene 10%.

(.
Occupational setting

*2/105 (1.9%) car mechanics were allergic to d-limonene 5% in pet at patc
testing (52)

Other information:

« d-limonene is apart from being a fragrance substance also usedrieade
metal and for hand cleansing in industry

«Air-oxidation of d-limonene is essential for its sensitizineefs. Some of the
oxidation products of d-limonene has been demonstrated to be potesitizers
in animal assays (53).

*IFRA-guideline recommends that d-limonene and natural pisdeontaining
substantial amount of it, should only be used when the level ofqmigs is kept
to the lowest practical level, for instance by adding antioxidatthe time of
production (IFRA guideline, dec 95).

» The addition of the antioxidant butylated hydroxytoluene (BTH) pnéve
autooxidation of d-limonene for periods depending on the purity of d-limeng
and room temperature (54).

« d-Limonene is classified, labelled and warned as a sensitizéer the EU
Dangerous Substances and Preparations Directive due to ity &bfiirm
allergenic oxidisation products.

Summary

Oxidisation products of d-limonene are strong allergens. Aauoi cases of
contact allergy from occupational exposures to d-limonene is rehortee
frequency of contact allergy to oxidised limonene is 1-2%ansecutive eczemg
patients. The relationship between contact allergy to oxidiskehonene and
fragrances in cosmetic products need to be further examined.
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Common name
Chemical name

Linalool (INCI) Ref n° 22
Linalool

Synonyms

Cas. no

78-70-6

Einecs

201-134-4

Data

Subgroups of patients:

« 75 patients with contact allergy to cosmetic products were idedtif
among 1781 patients tested . 3 patients gave an allergic redotio
Linalool, which was present in a shampoo, hair lotion and aisigafeam
(42).

* The causative ingredients were identified in 119 patients witheain
allergy to cosmetic products. One patient was allergic to linajmatch
tested in 10% in pet. (5).

Case-reports:
* A 52 year old man developed contact allergy to his after-shavelbol

and hydroxycitronallal present in the after-shave was detenirasghe
causative ingredient by patch testing (55).

Test concentrations:
Linalool 30% may be used for patch testing according to De Groot (12

Summary

One study with one case and one study with 3 cases of cati¢agy to
linalool were found among patients with eczema from cosmetidyoets.
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Common name
Chemical name

Methyl heptine carbonate Ref n° 23
Methyl oct-2-ynoate

Synonyms

Cas. no

111-12-6

Einecs

203-836-6

Data

Subgroups of patients:

182 patients suspected of contact allergy to cosmetics were pateld te
with a series of 22 fragrance substances. 2 patients (1.1%) had agosili
patch test to methylheptine carbonate 0.5%. The test concemtrads
based on a pilot study were 1/34 patients with contact dermatitis to
cosmetics had a positive reaction to 0.5% methyl heptine catb¢ha).
Methylheptine carbonate was detected in 3/79 cosmetic producighoro
in by the patients (18).

278 patients were tested by the North American Contact Dermatiti
Research Group with methylheptine carbonate 1%, as part of axgtgee
series for fragrance contact sensitivity. 1/278 (0.4%) texh(30).

Occupational setting:

* 4 bakers with hand eczema were patch tested with fragrances/fia
One reacted with a one plus reaction to methyl heptine carb@n3ie in
pet. Relevance unknown (32).

Case-reports:

A 19 year old women developed contact dermatitis after havindeebr
for 3 years with mixing fragrances in a fragrance laboratorg &gularly
worked with methyl octine carbonate and occasionally witlthyleheptine
carbonate. She was positive at patch testing to each of theted te
separately at 1% in pet (56).

*A 32 year old barber developed hand eczema. Patch testing slaowed
allergic reaction to an after shave. Further patch testing avittagrance
series showed positive reactions to: Methyl heptine carleod &% pet,
hydroxycitronellal 10% in pet and cinnamic alcohol 5% in pet. Alleiar
fragrance materials were shown to be present in the after slyave
chemical analysis (57).

Other data:

Methyl heptine carbonate is restricted to 0.01% in consumer products
(IFRA guideline), due to a strong sensitizing potential. This is basea
private communication to IFRA.

Test concentration:

*Methyl heptine carbonate 0.5% is recommended for patch testing
according to De Groot (12)

Summary

Single cases were reported. Is a strong sensitizer amoodi-RA.
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Ref n° 24

Common name 3-Methyl-4-(2,6,6-trimethyl-2-cyclohexen-1-yl)-3-buten-2-one
Chemical name 3-Methyl-4-(2,6,6-trimethyl-2-cyclohexen-1-yl)-3-buten-2-one
Synonyms y-methylionone

Cas. No 127-51-5

Einecs 204-846-3

Data

Subgroups of patients:
179 patients suspected of cosmetic allergy were patch tested wéties
of 16 fragrance substances. 2/179 (1.1%) had a positive patch iest to
methylionone 10% (7).

 The causative ingredients were identified in 75 patients withamin
allergy to cosmetic products. 1 patient was allergig-toethylionone ,
concentration unknown. Its presence was detected in a rouge (42)

* The causative ingredients were identified in 119 patients withezin
allergy to cosmetic products. 1/119 (0.8%) was allergigtoethylionone,
patch tested in 5% in pet. (5).

Case-reports:
« 86 year old women developed a rash from using a cologne. Patahgtest
with the cologne gave a strong positive reaction. 18 componemtstine
cologne were tested and reactions were found to ionones, dhes#f was
y-methylionone (58).

Test concentration

* y-Methylionone 10% in pet is recommended for patch testing accordifg
to De Groot (12).

Summary One study with two cases and two studies of 1 case of contact atleygy
methylionone were found among patients with eczema from dasme
products.
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