Development of a Real-time Breath Analysis

Platform and Applications: Diagnosis in
ETH SEADM

o oot sy Humans and Dru g Monitoring in Mice

1. Overview 4. Drugs detection 6. Diagnosis of OSA

* Exhaled breath contains relevant metabolites that may reflect the * Sensitivity was tested towards vapors of common drugs [10]. * We have studied obstructive sleep apnea (OSA) in a randomized
biochemical activity within a subject. * Drugs were injected into a nitrogen flow of 0.2 L/min. controlled trial [14].

* However, in contrast to other biofluids (e.g. plasma), the analysis of * Figure 4 shows that the system was able to detect these drugs from « We found a panel of breath metabolites that were significantly
breath remains far less explored. concentrations of tenths of ppt in the gas phase, with a linear enhanced in breath after treatment withdrawal. Figure 6 shows a

* Secondary Electrospray lonization (SESI) in tandem with Atmospheric response across three orders of magnitude. particular example (pentenal). Further identification of the compounds
Pressure ionization Mass Spectrometry (APl MS) has achieved * Such low concentrations are deemed to be necessary to be detected enabled gaining insights into OSA.
sensitivities in the sub-ppt range for polar vapors such as drugs, in exhaled breath of small animals such as mice.
explosives and breath [1-7]. o005 e g2 0001 100.

* Low-Flow SESI (LF-SESI), was developed in tandem with a Differential , Integrated signal vs gas phase concentration 3-2 - - — P
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Figure 1 LFSESI configuration: Electrospray ions (blue) transfer charge to sample vapors é o o
(vellow) which become ionized (green) and get into the MS. Figure 4 Detection of several drugs of interest v
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 The breath anaIyS|s.pIa.tform consists basically on a hea.ted asymmetric * Aldehydes and furans in breath in real time were studied [12,13]. E . lfl.._,mj
LFSESI chamber which is coupled to the MS atmospheric pressure * High volatile aldehydes (less than six carbon atoms), not detected in s A
interfacg A 2-.axis micrometric positioning system prov.ides fine. exhaled breath condensate studies, were identified. g T '}Hk' L N
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0.0E+0 " We conclude that the real-time mass spectrometric analysis of exhaled
0 9 4 6 metabolites may contribute to address some of the most relevant

. : clinical and pharmacological problems, which are currentl
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investigated through the analysis of body fluids other than breath.
We developed a real-time breath analysis platform which allows In
1. Mechanical alignment; 2. Thermal —C9 —C10 Cll —Cl2 —C13 Cla vivo monitoring of exhaled compounds.

Figure 2 Orbitrap Mass Spectrometer
with LFSESI [10]:

insulation surrounding the core; 3.
High voltage electronics; 4.

Electrospray vial holder; 5. Transfer 4-OH-2-alkenals 9. ACkn 0W|Edgement5
line; 6. Electrospray positioning; 7.
Temperature control connection for i We gratefully acknowledge Dr. Juan Zhang (Novartis AG) for the donation of the LTQ Orbitrap
core and transfer line *é 1.0E+6 instrument used in this study and the European Community’s Seventh Framework Programme
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