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Mass Detector Conditions 

 Mass Detector System:  Xevo TQD 

 Ionisation mode:   APCI (+ and –) 

 Corona voltage (APCI):  10 µA 

 Source temperature:  150 oC 

 APCI Probe temperature:  600 oC 

 Desolvation gas:  1000 L/hr 

 Cone gas:   15 L/hr 

 Acquisition:  Multiple Reaction Monitoring (MRM)7 

 
RESULTS AND DISCUSSION 
The MS conditions were optimized for the analysis of 24 
currently regulated cosmetic allergens.8 Six additional 
compounds were also analyzed, considering cosmetic 
allergens that could potentially be added during future 
regulation changes, and two compounds that are 
potential carcinogens (methyl eugenol and 4-allyl 
anisole). The established MRM method7 utilizes fast 
polarity switching available on the Xevo TQD, which 
enables the analysis of positive and negative allergens 
within the same analytical analysis. 

The analysis of the 24 regulated8 and 6 additional 
compounds was achieved using the Xevo TQD in MRM 
mode with APCI ionization (+/-), coupled to an 
ACQUITY UPC2 System. Optimum MRM and UPC2 
conditions were developed with the elution of all 
compounds within a 7-minute run.7 Mixed calibration 
standards, 0.25 to 25 ppm, were prepared and 
analyzed.  
 

Shampoo and Perfume Analysis 
The MRM mass detection method was used after 
appropriate sample preparation for the analysis of 
shampoo and perfume samples. 

Perfume samples were fortified at the regulated 
labelling limit of 0.001% for leave on products (10 mg/
kg) with 24 cosmetic allergens, and four additional 
compounds. Example MRM chromatograms achieved for 
fortified perfume are shown in Figure 2. 

 

 

 
 

 
 
 

 

 

 

 

 

 

 

 
 
 

 
 
 
 
 
 

 
 
 
 

 

CONCLUSION 
 
 Separation by UPC2 is an ideal alternative to both HPLC 

and GC analysis. 

 Ability to run LC and GC amenable compounds in a single 
analysis. 

 Fast 7 minute analysis of the 24 regulated and 6 non-
regulated volatile allergens containing:  

 different classes of compounds;   
 different polarities. 

 UPC2 with MS detection offers an orthogonal technique, 
which enables greater selectivity and specificity 
compared to either HPLC or GC analysis alone.     

 The developed 7 minute UPC2 method, is greater than 6 
times faster than existing HPLC and GC methods, with 
95% less solvent usage than existing HPLC methods.  
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Various cosmetic allergens compounds are isomeric, for 
example Farnesol where potentially four isomeric forms 
can be produced (Figure 3).  

 

 

 

 

 

 

 

 

 
 

For the example of farnesol, normally trans,trans-farnesol 
is the major isomer, with trans,cis-farnesol and cis,trans-
farnesol being the minor forms, leaving cis,cis-farnesol 
which is rarely seen. This is demonstrated by the MRM 
chromatograms (Figure 4) for farnesol in a shampoo 
sample fortified at 10 mg/Kg (one tenth of the regulated 
labelling limit of 0.01% for rinse off products), and the 
nearest equivalent standard (0.5 ppm), which illustrated 
several isomeric farnesol peaks.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Additional benefits of using ACQUITY UPC2 coupled to the 
Xevo TQD over previous methodology include improved 
selectivity and sensitivity for the analysis of cosmetic 
allergens. The established method achieves resolution 
between analytes, isomers, and matrix. Additionally, the 
attained sensitivity is four times less than required (0.25 
ppm). 

 
 
 
 
 
 
 

 

  
Time
(min) 

Flow rate 
(mL/min) 

 

%A 
(CO2) 

%B Curve 

1 Initial 1.5 99.5 0.5 - 

2 4.50 1.5 85.4 14.6 6 

3 4.60 1.5 80.0 20.0 6 

4 5.00 1.5 80.0 20.0 6 

5 5.05 1.5 99.5 0.5 6 

6 7.00 1.5 99.5 0.5 6 

Table 1. ACQUITY UPC2  mobile phase gradient. 

INTRODUCTION 
Volatile cosmetic allergens encompass 
compounds with different polarities from a 
wide range of different classes (phenols, 
cyclic hydrocarbons, alcohols, carbonyl 
compounds, esters and lactones) also 
many are small molecules with similar 
structures which often produce non-
specific fragment ions for mass 
spectrometric detection. 
Current analytical methods used for the 
analysis of cosmetic allergens include: Gas 
Chromatography Mass Spectrometry1-3 
(GC/MS), Headspace-GC/MS,4 GC-GC/MS, 
Liquid Chromatography-UV ( LC-UV),5 and 
LC-MS,6 which all have run times between 
approx. 30 and 40 minutes. But in various 
cases existing methods lack selectivity, 
sensitivity, resolution, and do not cover 
the full range of allergens required in a 
single run.   
There are many challenges that need to be 
addressed for any method used for 
allergen analysis. For example, the 
resolution achieved between analytes, 
isomers and matrix components all need 
to be optimized, and the sensitivity of the 
method should be at least 1 ppm (greater 
preferred).  
Convergence Chromatography (CC) is a 
separation technique that uses carbon 
dioxide as the primary mobile phase, with 
a co-solvent such as methanol or 
acetonitrile to give similar selectivity as 
normal phase LC. 
This poster will consider the analysis of 
cosmetic allergens using UltraPerformance 
Convergence Chromatography (UPC2) with 
MS detection (see Figure 1). 

METHODS 
UPC2 Conditions 

 System: ACQUITY UPC2  

 Run times: 7 min 

 Column: ACQUITY UPC2 C18 HSS, 3.0 mm x 150 
mm, 1.8 µm  

 Injection volume: 3.0 µL  

 CCM back pressure: 1500 psi 

 Mobile phase A: CO2   

 Mobile phase B: Methanol (0.1% Formic Acid)   

 Isocratic Solvent Manager Solvent: Methanol  

 Isocratic Solvent Manager Flow Rate: 0.4 mL/min 

 UPC2 mobile phase gradient is detailed in Table 1. 

 

Figure 1. The Xevo TQD and the ACQUITY UPC2.  

Figure 2. MRM chromatograms for 24 cosmetic allergens 
and four additional compounds in perfume, fortified at 10 
mg/kg (0.001%). 

Figure 3. Four isomers of Farnesol.   
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Figure 4. MRM chromatograms for shampoo fortified at 10 
mg/Kg (0.01%), the  nearest equivalent standard (0.5 
ppm), and a blank shampoo sample.   
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