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Agenda

• Why use breath?

• What is the breath Atlas?

• Creating the breath Atlas?

• How do we use the Atlas?



What is the breath VOC Atlas and what are its benefits?

• Owlstone's breath VOC Atlas: a growing 
list of VOCs found on breath in diverse 
healthy participants.

• Benefits: understanding biological 
pathways and behaviour of breath 
VOCs, aiding biomarker validation.

• Helps optimize processes in breath 
sampling platform.

• Enables targeted performance 
improvement of compounds during 
breath analysis.



VOCs on Breath are a Mix of Endogenous Metabolites and 
Exogenous Chemicals 

Metabolic processes produce VOCs as a result of physiological and

pathological mechanisms. Some of these are excreted through breath.

Diet, exercise, medications, and microbiota contribute

towards VOCs present on human breath through

distribution and metabolism of external compounds.

Environmental exposures and background contaminants

are also present.



Study to Collect On Breath VOCs
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• Breath and background samples collected during 
the same visit for all participants

• Questionnaire-based metadata includes:

– Age

– Gender

– BMI

– Resting BP

– Behaviours (diet, exercise, smoking status, etc)

Study Cohort

Age Group 
(yr)

Male (n) Female (n)

18-30 10 14

31-50 19 18

51-70 12 15

71+ 4 2

Ethnicities

Group 1 Group  2 Group 3 Group 4 Group 5 Group 6 Group 7

64 7 9 11 1 1 1

Mean storage time: 15 days



Demographic Details



The OMNI® platform



Breath Analysis Using TD-GC-MS 

• We use TD-GC-MS (Orbitrap) – creating the 
Gold Standard for VOC biomarker discovery.

● Column: TG-624SilMS 1.4 µm film x 0.25 mm 
ID x 30 m

● GC Conditions:

● MS Settings:  Full scan m/z 30 to 450

• Resolution 60,000

Rate 
(°C/min) Temp (°C)

Hold time 
(min)

Initial 0 37 4

1 5 150 0

2 20 300 10.9

Thermo Scientific™ TRACE™ 1310 GC system connected to Q Exactive GC Orbitrap MS 



Untargeted FE: VOC grouping 

• Peak detection and deconvolution: fragment ions with the same peak shape and RT 
are grouped together to create compounds

• Compounds are grouped across all samples based on RT and spectra similarity

Sample 1

Sample 3

Sample 2



Extracted VOCs from Compound Discoverer



Maximize On-Breath Compound Detection
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Total on-breath features

• 346 on-breath features by our "standard deviation" metric

• 585 by at least one of our 3 metrics



Compound ID workflow

The Compound ID workflow provides a standardized end-to-end process for the identification of on-breath compounds.



Compound ID workflow

The Compound ID workflow provides a standardized end-to-end process for the identification of on-breath compounds.



Need to Reconstruct Libraries

• Influence of C-trap on ion fragment abundancies

• Example shown for PFTBA calibrant solution for 
MS

• Decrease value to promote trapping of lower m/z 
ions

• Increase value to promote trapping of higher m/z 
ions

-3 V 0 V

3 V



Library spectra addition



Compound ID workflow

The Compound ID workflow provides a standardized end-to-end process for the identification of on-breath compounds.



Feature matching and ID confirmation



Manual feature matching process



Example of a successful match (component vs in-house ATLAS 
library)



Summary stats: % of analysed standards successfully ID’d as 
on-breath

568 compounds analysed

432 compounds added 
to our in-house

library

154 confirmed on-
breath IDs!!!



Breadth of Atlas VOCs



Landscape of VOC’s 

Untargeted feature distribution
(Compound Discoverer)

Isothermal at max column temp



Concentration range in breath



The Atlas today



The ATLAS today



Conclusions

• The Breath Biopsy Atlas is a compendium of on-breath VOCs observed in a diverse 
cohort of UK adults
• Analysed using Breath Biopsy Omni®

• VOC IDs confirmed using chemical standards

• 3 metrics distinguish on-breath VOCs from environmental background

• Atlas will serve as a reference dataset to facilitate biomarker discovery projects

• Atlas consists of +154 compounds confirmed to date, with multiple biological 
pathways represented

• Future work will expand the breadth of biological pathways and chemical classes 
included in the Atlas 
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