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Volatiles & human health

Humans emit hundreds of volatile organic compounds (VOCs)

Many of these VOCs can reflect internal biochemical pathways,
and their chemical pattern may be used as a non-invasive route
towards diagnosing disease & monitoring therapy

Monitoring breath VOCs has attracted significant interest for
non-invasive diagnostic applications
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Skin emits volatile metabolites which can also be linked to
health status

Data on clinically relevant biomarker VOCs from skin is emerging (e.g.
cancer, diabetes, hepatic disease)
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..However this approach is still invasive to a patient
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Due to the analytical sensitivity required for detection of skin
volatiles, a pre-concentration step is typically employed

— Pre-concentration methods have included bag sampling,
contact-mode methods e.g. gauze, glass beads, and solid-phase
microextraction (SPME)
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Wearable platform for concentration of skin volatiles
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Developing a sampling protocol

Solid-phase microextraction (SPME)
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No direct contact with skin needed, Example of an extraction time-profile
sample can be analysed directly with no curve for skin volatiles

other sample preparation steps needed

Different SPME fibres were compared for extraction of skin volatiles. Polydimethylsiloxane
divinylbenzene/carboxen fibre (PDMS-DVB/CAR) was selected for further work on
concentration of skin volatiles based on compound recoveries, manufacturer
recommendations and previous literature reports on sampling volatile skin emissions



Analysis by GC-MS

Agilent 6890 GC-MSD, carrier gas: He, 1 mL/min; Splitless injection @ 250 °C
Column: SLB-5ms (30 m x 0.25 mm x 0.25 um)

Oven: 30 °C hold 5 min, 10 °C /min 270 °C, hold 5 min

MS scan range: 30-400 m/z, ion source: 230 °C, ionising energy: 70 eV
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Data processing

Feature detection & chromatogram alignment (XCMS)

Mass spectral database matching — compound IDs (National Institute of Standards
& Technology)

Retention index matching - using a standard mix of saturated alkanes (C,-C;)
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Skin volatiles typically contain a variety of aldehydes, acids, ketones, alkanes,
alkenes & esters derived from both endogenous and exogenous sources

Compound distribution profiles
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Their composition can vary temporally and also depends on sampling site and
numerous environmental factors

Control samples were collected to understand exogenous contributions (e.g.
SPME fibre blanks, background air, materials used in the study etc.)



Compound RT (min) CAS F1L | F2 | F3 | F4 | M1|M2| M3
Glycine 2.52 56-40-6 S x x
Acetic acid 3.11 64-19-7 x| ox [ x| x| x| x
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Ongoing clinical study at SVUH:
Understanding skin volatiles in chronic skin
conditions & moles towards development of
new non-invasive analytical tools

. WWW.cancer.gov -
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Some other research on skin volatiles

Detection of alcohol from the skin

W. Takken, Sci. Rep. 6 (2016) 27141.
04
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ST Skin barrier research
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