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Amendment of the Amendment of the 
European Cosmetics DirectiveEuropean Cosmetics Directive

Certain substances are contact allergens for Certain substances are contact allergens for 
fragrancefragrance--sensitive peoplesensitive people

26 substances26 substances
24 can be gas chromatographed24 can be gas chromatographed

Allergens must be in product list of ingredients Allergens must be in product list of ingredients 
if they exceed certain levelsif they exceed certain levels

0.001% in leave0.001% in leave--on productson products
0.01% in rinse0.01% in rinse--off productsoff products



Allergen NameAllergen Name Allergen NameAllergen Name
Amyl Amyl cinnamalcinnamal LyralLyral
Benzyl alcoholBenzyl alcohol Anise alcoholAnise alcohol

CinnamylCinnamyl
 

alcoholalcohol Benzyl Benzyl cinnamatecinnamate

CitralCitral FarnesolFarnesol
HydroxycitronellalHydroxycitronellal LilialLilial

EugenolEugenol LinaloolLinalool

IsoeugenolIsoeugenol Benzyl benzoateBenzyl benzoate
AmylcinnamylAmylcinnamyl

 
alcoholalcohol CitronellolCitronellol

Benzyl Benzyl salicylatesalicylate Hexyl Hexyl cinnamalcinnamal

CinnamalCinnamal LimoneneLimonene
CoumarinCoumarin Methyl 2Methyl 2--octynoateoctynoate
GeraniolGeraniol AlphaAlpha--isomethylisomethyl

 
iononeionone



Need for Fragrance Allergen Need for Fragrance Allergen 
Analytical Reference MaterialsAnalytical Reference Materials

Calibration and quantification for products Calibration and quantification for products 
containing fragrancescontaining fragrances

Individuals availableIndividuals available
But commercial mixes are wanted/neededBut commercial mixes are wanted/needed

Quality assurance purposesQuality assurance purposes
““Second sourceSecond source”” standardsstandards
Regulating/auditing bodies may not want inRegulating/auditing bodies may not want in--house house 
analysts preparing their own standards analysts preparing their own standards 



Challenges for Fragrance Allergen Challenges for Fragrance Allergen 
Analytical Reference MaterialsAnalytical Reference Materials

Hard to find materials meeting purity Hard to find materials meeting purity 
requirementsrequirements
Vendor specified purities often in errorVendor specified purities often in error

Even when they claim GC or GCEven when they claim GC or GC--MS on certificate MS on certificate 
of analysis!of analysis!

Comprehensive mixes are unstableComprehensive mixes are unstable
AldehydesAldehydes and and ketonesketones together acceptabletogether acceptable
NonNon--carbonyl compounds in separate mixcarbonyl compounds in separate mix



IFRA Allergen Standard IFRA Allergen Standard 
Purity RequirementsPurity Requirements

Almost all compounds:  >95%Almost all compounds:  >95%
AlphaAlpha--isomethylisomethyl ionone:  >88%ionone:  >88%

Isomers might be summed for purity Isomers might be summed for purity 
calculationscalculations
Method not clear as to how purity is determinedMethod not clear as to how purity is determined

Presumed to be area% for this workPresumed to be area% for this work
Does not necessarily specify GCDoes not necessarily specify GC--MSMS



GCGC--MS ConditionsMS Conditions

Split injection (~20 mg/Split injection (~20 mg/mLmL standards)standards)
30m x 0.25mm x 0.2530m x 0.25mm x 0.25µµm Rxim Rxi--5ms 5ms 

Constant linear velocity helium, Constant linear velocity helium, 35 cm/sec35 cm/sec
5050°°C (2 min), 10C (2 min), 10°°C/min to 300C/min to 300°°C (5 min)C (5 min)

Quadrupole mass spectrometerQuadrupole mass spectrometer
Electron ionization at 70 Electron ionization at 70 eVeV
40 to 400 40 to 400 m/zm/z



GCxGCGCxGC--FIDFID

30m x 0.25mm x 0.2530m x 0.25mm x 0.25µµm Rxim Rxi--1ms1ms
100% dimethyl polysiloxane100% dimethyl polysiloxane

4040°°C (1min), 4C (1min), 4°°C/min to 240C/min to 240°°CC

Thermal modulation, 3 secThermal modulation, 3 sec

1m x 0.10mm x 0.101m x 0.10mm x 0.10µµm Rxim Rxi--1717
50% diphenyl / 50% dimethyl polysiloxane50% diphenyl / 50% dimethyl polysiloxane

4545°°C (1min), 4C (1min), 4°°C/min to 245C/min to 245°°CC
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Allergen NameAllergen Name GCxGCGCxGC--FIDFID GCGC--MSMS
Amyl Amyl cinnamalcinnamal 98.298.2 97.197.1
Benzyl alcoholBenzyl alcohol 100100 100100

CinnamylCinnamyl
 

alcoholalcohol 98.598.5 98.898.8
CitralCitral 93.093.0 98.498.4

HydroxycitronellalHydroxycitronellal 41.241.2 92.392.3
EugenolEugenol 100100 99.599.5

IsoeugenolIsoeugenol 98.898.8 98.498.4
AmylcinnamylAmylcinnamyl

 
alcoholalcohol 68.968.9 74.374.3

Benzyl Benzyl salicylatesalicylate 99.899.8 100100
CinnamalCinnamal 85.085.0 87.587.5
CoumarinCoumarin 100100 99.999.9
GeraniolGeraniol 96.896.8 97.097.0



Allergen NameAllergen Name GCxGCGCxGC--FIDFID GCGC--MSMS
LyralLyral 98.598.5 98.098.0

Anise alcoholAnise alcohol 99.799.7 99.499.4
Benzyl Benzyl cinnamatecinnamate 99.999.9 99.799.7

FarnesolFarnesol 95.795.7 95.195.1
LilialLilial 94.194.1 96.496.4

LinaloolLinalool 97.597.5 97.597.5
Benzyl benzoateBenzyl benzoate 99.899.8 100100

CitronellolCitronellol 96.496.4 97.597.5
Hexyl Hexyl cinnamalcinnamal 95.795.7 94.494.4

LimoneneLimonene 99.799.7 100100
Methyl 2Methyl 2--octynoateoctynoate 99.299.2 99.199.1

AlphaAlpha--isomethylisomethyl
 

iononeionone 59.259.2 58.158.1
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RT (min)RT (min) Area%Area% RT1 (sec)RT1 (sec) RT2 (sec)RT2 (sec) Area%Area%
14.0914.09 7.37.3 15871587 1.601.60 7.27.2
14.2214.22 0.390.39 16021602 1.651.65 0.0520.052
14.2814.28 0.240.24
14.3714.37 1.71.7 16261626 1.651.65 0.860.86
14.4614.46 0.780.78 16381638 1.531.53 0.400.40
14.5414.54 0.430.43 16501650 1.501.50 0.280.28

16681668 1.531.53 0.100.10
14.6614.66 0.490.49 16681668 1.641.64 0.310.31

16801680 1.641.64 0.180.18
16861686 1.541.54 0.200.20

14.7814.78 5858 16951695 1.551.55 5959
14.8414.84 3.73.7 16951695 1.691.69 0.940.94
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GCxGCGCxGC--FID RepeatabilityFID Repeatability

AlphaAlpha--isomethylisomethyl iononeionone
Has wide range of area percentsHas wide range of area percents

Three vials analyzedThree vials analyzed
AutosamplerAutosampler injections, 0.2injections, 0.2µµLL
Triplicate injections of each, backTriplicate injections of each, back--toto--backback

All data processing done automatically through All data processing done automatically through 
GCxGC softwareGCxGC software

No manual review or integration adjustmentsNo manual review or integration adjustments
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RT1 (sec)RT1 (sec) RT2 (sec)RT2 (sec) Area% Area% AvgAvg RSD%RSD% ngng
 

OCOC
16951695 1.551.55 5959 0.710.71 1111
17611761 1.571.57 2323 0.510.51 4.24.2

15871587 1.591.59 7.27.2 0.450.45 1.31.3
18601860 1.631.63 1.61.6 0.640.64 0.290.29

16261626 1.641.64 0.940.94 3.43.4 0.170.17
16951695 1.691.69 0.900.90 0.570.57 0.170.17
18001800 1.551.55 0.110.11 3.33.3 0.0200.020
16681668 1.531.53 0.110.11 4141 0.0200.020

13111311 1.541.54 0.0980.098 4.14.1 0.0180.018
20402040 1.971.97 0.0810.081 2727 0.0150.015



GCxGCGCxGC--FID LinearityFID Linearity

Benzyl alcoholBenzyl alcohol
100% purity100% purity
20.94 mg/20.94 mg/mLmL stockstock

2.09 pg to 20.9 2.09 pg to 20.9 ngng on columnon column
Four ordersFour orders--ofof--magnitudemagnitude

Calibration curveCalibration curve
External standardExternal standard
1/conc weighting1/conc weighting



Benzyl alcohol
2.09 pg to 20.9 ng



Benzyl alcohol
2.09 pg to 209 pg

Zoom of lower end of 2.09 pg to 20.9 ng curve



GCxGCGCxGC--FID of PerfumesFID of Perfumes



Geranial (Citral)

*
*

True Star



Tommy Girl

Methyl 2-octynoate

Estragole



Tommy GirlMethyl 2-octynoate

Estragole







AllergenAllergen GCxGCGCxGC--FIDFID GCGC--MSMS
LinaloolLinalool 0.710.71 0.840.84
GeraniolGeraniol 0.760.76 3.03.0

HydroxycitronellalHydroxycitronellal 0.530.53 0.630.63
AlphaAlpha--isomethylisomethyl

 
iononeionone 0.0170.017 NDND

LilialLilial 8.58.5 7.47.4
Amyl Amyl cinnamalcinnamal 8.08.0 NDND
HexylHexyl

 
cinnamalcinnamal 0.850.85 0.660.66

Benzyl benzoateBenzyl benzoate 0.0170.017 0.0200.020
Benzyl Benzyl salicylatesalicylate 8.38.3 6.66.6

Perfume Analysis Perfume Analysis --
 

LovelyLovely

Values in area%



Amyl cinnamal?



Amyl cinnamal?

Methyldihydrojasmonate



AllergenAllergen RxiRxi--1717 StabilwaxStabilwax GCGC--MSMS
LinaloolLinalool 0.710.71 1.11.1 0.840.84
GeraniolGeraniol 0.760.76 0.730.73 3.03.0

HydroxycitronellalHydroxycitronellal 0.530.53 0.540.54 0.630.63
AlphaAlpha--isomethylisomethyl

 
iononeionone 0.0170.017 0.00770.0077 NDND

LilialLilial 8.58.5 8.38.3 7.47.4
Amyl Amyl cinnamalcinnamal 8.08.0 NDND NDND
HexylHexyl

 
cinnamalcinnamal 0.850.85 0.810.81 0.660.66

Benzyl benzoateBenzyl benzoate 0.0170.017 0.0200.020 0.0200.020
Benzyl Benzyl salicylatesalicylate 8.38.3 8.48.4 6.66.6

Perfume Analysis Perfume Analysis --
 

LovelyLovely

Values in area%
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GC x Parallel DualGC x Parallel Dual--Column GCColumn GC--FIDFID
Rxi-17 and Stabilwax

 
secondary columns



GC x Parallel DualGC x Parallel Dual--Column GCColumn GC--FIDFID

Use Use GerstelGerstel MACH MACH 
as primary columnas primary column
Modulate on 0.10mm Modulate on 0.10mm 
uncoated fused silicauncoated fused silica
Y split to two FIDSY split to two FIDS

RxiRxi--17 and 17 and StabilwaxStabilwax
Use Agilent oven as Use Agilent oven as 
secondary ovensecondary oven
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