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Breath Biopsy: measurement of VOCs characteristic of &
specific.diseases
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A Breath Biopsy is the measure of volatile organic compounds (VOCS),
produced as the end-product of metabolic processes within the body

| Changes in metabolic activity can produce patterns of VOCs
characteristic to specific disease

A Breath Biopsy studies are conducted on behalf of pharmaceutical or
academic clients, to discover novel biomarkers
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What do we need to-discover biomarkers from breath? \gRASEE
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Detection
of Low-level
VOCs in Breath

High Reproducibility
Standardized breath

collection parameters e.qg.
breath volume, fraction

ReCIVA Breath Sampler

Robust Analytical Workflow

Breath Biopsy Laboratory in
ISO 9001 certified company,
with stringent QC checks on

instruments, consumables
and breath samples

Breath Biopsy Services

High Sensitivity
Rigorous conditioning process for consumables and
filtered air supply ensure low background VOCs

Breath Biopsy Kits
CASPER Portable Air Supply



~.
Breath Biopsy Services Workflow (Sizzene

7MEDICAL

CLINICAL SITE

Install Breath Biopsy
Collection Station including

ReCIVA Breath Sampler D\

Regular supply of
> Breath Biopsy Kits including
ready-to-use Breath Biopsy

O
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-] o at clinical sites > Cartridge and Mask
}'/ \:' Collaa i Bi.opsy ’ " Send Breath Biopsy
1l ( samples and subject \ Cartridges for analysis
&l \ data in clinic Store at

4-8°C
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Secure transfer of N c hensive di
D subject metadata to ’ i ; omprehensive discovery

Breath Biopsy digital analysis of candidate
biobank pey g VOC biomarkers

Samples analyzed in
Owilstone Medical’s
Breath Biopsy Services
Laboratory
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A TD-GC-MS is relied on as the fiGold Standardo anal yt
I GC provides separation of complex VOC mixtures
i Capable of operating over wide analyte concentration range
I High sensitivity allows detection of low abundance biomarkers

I Mass spectra with accurate mass resolution provides structural information to facilitate identification of
VOCs

A Ongoing R&D collaboration with Thermo Sc i e n tta f i
integrate Q ExactiveE into Owlstone Me d i cBaeath s
Biopsy platform

I Qualify the mass analyzer and assess its ability to
meet the needs of Breath Biopsy

I Advance the application of non-invasive breath
sampling, addressing widely accepted challenges
associated with breath analysis
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State-of-the-art breath analysis workflows (Srazee
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Samples arrive at
Breath Biopsy Laboratory

'y
Analysis sequence creation
using in-house database

i
Sample analysis using
TD-GC-Orbitrap™

Targeted Analysis

Where promising biomarkers have been discovered,
a targeted analysis is possible

Untargeted Discovery Analysis

Discovery is necessary where biomarkers
attributed to a disease are unknown

Feature extraction via deconvolution of high resolution
TD-GC-Orbitrap data to produce features lists

Qualitative and Quantitative analysis
of target chemical list

Absolute quantitation of targets chemicals
from each breath samples

Statistical analysis plans, feature interpretation and link
to sample meta-data for comprehensive study analysis

Breath Biopsy Study Report
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Breath Analysis challenge 1: Complexity of matrix (e
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A Low-concentration analytes are to
be detected in a complex breath
matrix

Intensity [cou
- a

A Requirement for the detection of
both high-abundance VOCs and
trace-level analytes within a single
analysis

A Typical concentrations of chemicals in breath span 5 orders of magnitude

ng on tube0.01 0.5 50 100 150 200 250 500 1000

Mix 1]

Mix 2
Mix 3
Mix 4
Mix 5
Mix 6
Mix 7
Mix 8
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Analytical Methodology (Srazene
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A Analytical methodology to enable both untargeted

Selectivity is determined by: discovery and targeted analysis of breath requires
» Theisolation width (quadrupole) a balance of selectivity, sensitivity and mass

« The Orbitrap mass analyzer resolution

» The mass extraction window (mass accuracy) SDECtra| scan Speed

A Considerations for methodology for Breath Biopsy
using TD-GC-Orbitrap:
I Mass resolution
I AGC target
I Data scan rate
I Scan mode (full scan/ SIM)
I Mass accuracy

Sensitivity is determined by:

* The number of ions measured
« The isolation width (gquadrupole)

S dis d ined by: .- . A
can speed is determined by A For example, utilisationofthe C-Tr ap6s AGC
+ The Orbitrap mass analyzer resolution

e e e can prevent overloading and space charge effects
within the mass analyser due to high abundance
VOCs




~.

High Resolution Accurate Mass (HRAM) (pazeoe

A HRAM is crucial for untargeted metabolomics analyses for the detection of low-
concentration analytes in complex matrix

A Sub-1 ppm mass accuracy can be achieved across the width of chromatographic peaks

A lon ratio stability can be guaranteed at varying concentrations across the width of the
chromatographic peaks
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Breath Analysis challenge 2: untargeted discovery (s

A Untargeted discovery analysis is an important aspect of the breath biopsy
workflow for metabolomics analysis and biomarker discovery

A The crucial challenge is reliable and reproducible deconvolution of
fragmentation patterns of TD-GC-MS analysis in general

Workflow Tree

A Compound Discoverer v3.1: \ i
A Incorporates GC Deconvolution and statistical ==

analysis into a single software

A Includes option to embed custom scripts
(python and R)

A Ability to export flat feature table




