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Where are we in Breathomics?  

*Modern breath testing commenced in 1971, with the work of Nobel Prize winner Linus 

Pauling. 

*Hundreds of scientific papers published suggesting the presence of VOC biomarkers 

across a range of diseases.  

  

Some puzzling questions  

1) Why is there very little agreement in identified biomarkers within a disease?  

2) Why is breath testing not using routinely in clinical setting?  

 

Some historical challenges 

*Maturity of breath sampling hardware and protocols for robust, repeatable sampling.  

*High end, expensive spectrometers vs low performance enose. 

*Different analytical techniques required in biomarker discovery and clinical translation.  

*Study design and size - small patient numbers in pilot studies and lack of blinded 

validation studies.  

 

Without solving these you can't have confidence in initial biomarker discovery and 

validation 
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FAIMS Programmable Chemical  

Sensor 

• Field Asymmetric Ion Mobility 

Spectrometry 

• Highly sensitive and selective 

• < ppb level 

• Tunable for untargeted and 

targeted detection 

• Simultaneous detection of 

multiple biomarkers.   

• Small size - suitable for point 

of care (POC) or central lab.  

 



• FAIMS = Field Asymmetric Ion Mobility Spectrometry (or DMS) 
 

• Variant of Ion mobility spectrometry (IMS)  

• Distinguishing ions according to differences in the speed that they 
move through a buffer gas under the influence of an electric field.  

 

 

 

 

• At low fields, an ion’s mobility (K) is constant and is a function of charge 
(z) and collision cross-section (Ω)  

 

• Ions with a larger cross-section are more likely to collide with gas 
molecules, travelling more slowly than smaller ions. 

Ion Mobility 

V d = K E 

Electric field  
strength 

Ion mobility 

Ion velocity 



FAIMS Basics 

• FAIMS uses an asymmetric alternating electric field, perpendicular to the 

direction of travel.  

 

 

 

 

 

 

• Ions will be subjected to an electric field  condition which causes them to drift in 

one direction at a velocity based on its ion mobility.   

 

• As the field is reversed in direction and magnitude, the ion changes direction 

and speed based on its new mobility at the new electric field conditions.  

 

• This is repeated at a rate based on the operating frequency of the device and 

usually results in a net drift towards an electrode.  

 

• By applying an additional compensation field (CF), this sideways drift can be 

cancelled out, correcting for the drift and focusses ions through the device. 

 

High field 

Low field 

Ratio thigh:tlow = 1:2 

0 V 



Dispersion 
field (DF) 

High field 

Low field 

• Each ion has a specific net sideways drift velocity 

• As the field reverses direction and magnitude, the ion changes direction and speed 

• The sideways drift can be cancelled out by applying the CF 

The FAIMS device, a tunable filter 



ReCIVA - Breath Collector 
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• Flexible 
• Breath volume 

• Alveolar and/or bronchial 

fraction.  

• Multiple samples for duplicate 

analysis 

• Reliable 
• Reduces environmental 

contamination 

• CE marked  

• Non-invasive 
• Adult and paediatric masks 

• Comfortable for all 

• Reusable 
• Disposable masks and filters 

 



Flexible breath collection 
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ReCIVA Sampler  
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Medical Applications   
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1 in 2 of us will be diagnosed with 

cancer 

Double-click to enter text 
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10 Year Survival, Changes Since 1971   
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Early Detection "Our Greatest Opportunity" 
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LuCID - Phase II Objectives  

 
• Largest breath biomarker trial 

ever undertaken in the world  

• Early detection of lung cancer 

• 21 sites across UK, Europe.  

• Target recruitment 3,000 

patients (1,500 cases, 1,500 

controls)   

• Chief Investigator: Dr Robert 

Rintoul, Papworth Hospital 
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LuCID - Lung Cancer Detection  
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LuCID - Lung Cancer Detection  
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LuCID - Lung Cancer Detection  
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LuCID - Lung Cancer Detection  

An increase in detection rates to 25% would save 9,547 lives and £246M over three years 
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Detecting Colon Cancer in Urine 

A clinical study of a 133 individuals (83 with colon cancer and 50 controls), undertaken between the University 

of Warwick and University Hospital Coventry , using the Owlstone FAIMS instrumentation, indicated that there 

was a clear differences between the VOC biomarkers seen in the urine of those with colon cancer compared 

with a control group - with sensitivity of CRC detection of 88%.  The reason for this is due to the alteration 

in gut bacterial flora in those with colon cancer which results in dys-fermentation, detected by changes in VOC 

signatures, which can ultimately be detected within urine.  

Bowel Cancer 

Screening by 

Analyzing Volatile 

Biomarkers in Urine  



Bowel Prep Adequacy  
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• Biomarkers locally produced by 

colorectal cancer dissolve in the 

bloodstream  

• Colorectal tumors have systemic 

effects generating other 

biomarkers  

• The kidneys filter the blood and 

remove waste products along 

with the biomarkers 

• Eventually the body excretes 

these biomarkers through the 

urine where they can be 

detected by Lonestar FAIMS 

analyzer  



Colon Cancer Screening Isn't Working  
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A Breathalyzer for Disease 
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• Our Vision: Owlstone Medical will 

become the global leader in non-invasive 

diagnostics for cancer, infectious disease 

and inflammatory disease  

 

• Our Goal: Save 100,000 lives and save 

$1.5B in health care costs.  

 

• Platform technology.  

 

• Pipeline of medical applications, including 

multi-billion dollar opportunities in colon 

cancer and lung cancer screening. 

 

• Clinical trials: Commenced in lung 

cancer (LuCID), colon cancer 

(InTERCEPT) and planned in stratification 

of therapy response for Asthma  

#cancer-breathalyzer 


