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Purpose: The aim of this work was to develop a targeted TD-GC-MS analytical 1|‘:cl)lr this method, pr_rOX|mateI3é%66MBBAof datatls generated r:jertsample_:, _\;\_"th ﬁaCh Composite Scoring View Settings An analytical workflow was developed fully within Chromeleon software, including but not
workflow for breath biomarker research, with a data workflow fully contained in Thermo ull sequence producing aroun o Cross the company, ata a(_:qU|S| lon _as _ _ _ _ _ _ _ _ o _ limited to:
Scientific™ Chromeleon™ software. reached 5 to 6.6 TB annually, reflecting the substant!al volume_of high-resolution The identity of each deuterated and target peak is confirmed using Composite Integrated tools for dataset tabulation and visualization allow the creation of
accurate mass (HRAM) data generated through routine operations. Scoring, thus achieving high-confidence (Tier 1) IDs (adapted from Schrimpe- customizable, sequence-wide tables and plots with interactive elements to support . Afully integrated, compliant, and traceable method for data acquisition, analysis,
. Rutledge et al 2016), by a combination of mass accuracy (< 5 ppm), fragment ion data analysis and reporting.
_ _ _ _ _ Chro_melec_)n_CDS, ver3|on_7.3.2 MUDb, v_vhlch IS d_eployed as a I_ab-Wlde enterprise standards analysed in each analytical sequence. Additionally, in-house HRAM wi?h check standards (used as refgrence) on the left. J g J a ’ - Enterprise-wide deployment in a cloud environment provides centralized
. Brea_th B'QIOSY? IS émerging as a powerful 'Fe_chnlque_lr_l the deyelqpment of novel solution Wlt_hl_n a cloud envwon_ment. This centralized, scalable mfrastructl_Jr_e_ libraries containing >1000 entries can be searched within the software to guide the Octanal MS Quantitation instrument control, scalable storage, and remote data access.
non-invasive disease biomarkers and precision medicine applications. Gas ensures efficient data processing, secure storage, and enhanced accessibility to identification of compounds which are not present in the target list. 14000 EWlConf. 1
chromatography (GC) coupled to mass spectrometric (MS) detection remains the support scientific workflows. M Conf. 2  Automated system suitability and performance checks (SST/IRC) to prevent loss of
gold-standard for the identification and quantitation of the diverse breath Figure 3. Target compound 2-Methylbutanoic acid in breath sample with “Confirmed” 3 120 [WConf. 3 critical patient samples by halting acquisition in the event of instrument issues,
metabolome. Figure 1. Cloud-based network rure virtual Composite Scoring result. § IllConf. 4 while ensuring key method parameters remain within validated acceptance criteria.
_ _ _ _ o allows users to control 9 e SQL Server S o5 10
* Typical discovery workflows rely on untargeted analysis, which has major limitations instruments and perform data i i I et o oot e £ « Robust compound identification through composite scoring and ion ratio
In terms of robust Compound identification (ID), tranSIatability and CrOSS'StUdy anaIySiS remotely with Domain Data Vault & 2019 2022 co E'SN Confirmed 8 80 confirmation against reference Standards’ su pporting h|gh ana'ytical Confidence,
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comparisons. On the other hand, targeted analysis provides higher confidence data y integ Son o 88 5 N improved data quality, and broad compound coverage.
- - - vaults, instrument PCs and data || Azure virtual processing machines | p i Area=319196 < 60 !
but is currently limited to small panels of compounds (e.g. carbonyl compounds (Xie » 1 ol o OOooO O S0 & 20 147 S
et al 2024)). processing virtual machines. ooo Sy 8 oos 127 : 40 * Interactive visualization and data review tools that support efficient curation and
o - 1] b ensure the stability and reproducibility of quantitative results across sequences.
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accelerating the growth of breathomics applications. nSrumentPC gy storage OF OF e s 00wt | T L e e
-~ [ 1 < (qV (o] AN AN ™M ™M ™M < Tp) Lo
L O T 8.006 I\I I\I I\I l\l rxl I\I I\I I\I I\I l\l I\I
- v & & & & & & & & & &% &
. Instrument PCs ’ _ 8 8 8 8 LHO 8 8 S 8 8 LHO
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Sam ple and Data Integ ”ty sous ] data quality assessment compounds (VOCs) originating from breath’, Metabolomics: Official journal of the
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prevent analysis which is expected to be unsuccessful. For more extreme failures, N 'J — 1 mn A method validation and verification study was performed using two breath sample _ _ _
Test Method acquisition stops and relevant users are notified by email which allows for rapid odm e 1oz o0 o o s om cohorts. The full analytical workflow was applied, incorporating all elements of Schrimpe-Rutledge, A.C. et al. (2016) ‘Untargeted metabolomics strategies-
_ _ _ resolution. . . intermediate precision, with added major instrument maintenance between the two challenges and emerging directions’, Journal of the American Society for Mass
Samples (single tube) are analysed on a thermal desorption (TD) unit (Markes _ _ N _ _ Quantitation sample cohorts. Precision across the entire workflow was assessed. Spectrometry, 27(12), pp. 18971905
TD100xr) coupled to a GC-MS (Thermo Scientific™ Orbitrap™ Q Exactive™ mass Patient-derived samples generate critical data and are often irreplaceable, making : r EE '
spectrometer) system on the method known as the Breath Biopsy OMNI®, reinjection impractical or impossible. Therefore, proactive management of out-of- Automatic Gain Control (AGC) Figure 6. Proportion of target compounds (n=200) with check standard (n=6-7 per sequence) Xie, Z. et al. (2024) ‘Detection of COVID-19 by quantitative analysis of carbonyl
specification (OOS) conditions is essential. To preserve sample integrity and avoid precision below 20% RSD threshold within individual sequences, studies and between - ; Y
. . o . . . . _ : : : compounds in exhaled breath’, Scientific reports, 14(1), p. 14568.
The target list contains 200 compounds originating from breath, based on our invalid analyses, the system is configured to halt runs when OOS conditions are IS correction and compound-specific linear regression with weighting (typically studies. C = Cohort, S = Sequence. Internal threshold of 70% (2140 compounds) applied. P P (1), p
previously published work (Arulvasan et al 2024), with additional targets from Arulvasan detected either in the system itself or in preceding injections. 1/Amount?) results in direct quantitation of each target compound over linear
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