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Aim and Scope

Multidimensional Gas Chromatography (MDGC) is a separation technique with great potentials in the (quantitative) profiling
of very complex mixtures of volatiles [1] and, when implemented in “comprehensive” configurations (GCxGC), is capable of higher
separation power, unmatched peak capacity and meaningful 2D elution patterns that facilitate analytes identification while providing
distinctive sample’s fingerprints.

Thermal modulators, and in particular those implementing a cryogenic device [2], are widely used for volatiles’ profiling because of
their very efficient band focusing that avoids break-through phenomena. However, these modulators have also some drawbacks
mainly related to the high costs in term of hardware and operations limiting their adoption for routine quality controls and high-
informative throughput screenings [3].

In this study the first Capillary Flow Technology (CFT) reverse-inject differential flow modulator is implemented with different column
configurations (lengths, diameters and stationary phase coupling) and detector combinations (Mass Spectrometry - MS and Flame
lonization Detection - FID) to evaluate its potential in the quantitative profiling of suspected allergens in medium-to-highly complex
fragrances.

System performance parameters (?D re-injection pulse width, 1D and 2D peak widths, retention times repeatability, MS
sensitivity at high flow rates and MS fragmentation pattern reliability) are evaluated on a model mixture including 62 chemicals listed
in the Scientific Committee on Consumer Safety (SCCS) Opinion on fragrance allergens in cosmetic products (1459/11 - 26/27 June,
2012). Within the different column combinations tested, the system demonstrating the best chromatographic performance has been
selected for quantitative profiling of fragrance allergens.
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R Iyl niErogen Samples One of the main advantages of differential flow modulated GCxGC implemented with Capillary Flow Tecnology microfluidic
Pure standards of n_alkan.es plates concerns the reliability of modulation dynamics. Table 2 reports experimental data on bi-dimensional retention times run-to-
Capillary columns, g;fc)er?wt?;)igl::ji;iz(? ;2;:}::2;:3“ run reproducibility. Data were obtained with the “Alternative Configuration PEG-OV1701” analyzing a 20 mg/L mixture injected six
B - :3:;231225“\32;9 AR T Sigma-AIérich (Milan, times in a three days time interval. Retention times (D and 2D), Normalized 2D Peak Volumes (FID signal) and Normalized Percent
Agilent 78908 GC equipped with 7650A from Agilent Italy). Responses are reported as Means and Percent Relative Standard Deviation (RSD%).
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identity confirmation, sensitivity up to sub-ppm level and confident quantitation based on Response Factors.
All these characteristics make this platform suitable for high-throughput screenings of complex fragrance
materials.
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