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A New Diagnostic-Modality (yeorons

Breath Biopsy™
A new modality in diagnostics

Volatile organic compound (VOCs)
as biomarkers of cancer, inflammatory
disease and infectious disease.

The Owlistone FAIMS Platform
Next generation detection (NGD)

Software programmable microchip
spectrometer for detection of
disease VOCs.
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* Your lungs are very effective at exchanging chemicals with your blood,
including volatile metabolites and biomarkers that are generated even
at the earliest stages of disease.

* |t takes ~1 minute for your entire blood volume to circulate
around your body once.

» By continuously preconcentrating exhaled chemicals we can sample
and analyze the entire circulating blood volume.

* This is completely non-invasive and pain free.
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e Modern breath testing commenced in 1971, with the work
of Nobel Prize winner Linus Pauling.

e Hundreds of scientific papers published suggesting
) the presence of VOC biomarkers across a range
i of diseases.

SOME PUZZLING QUESTIONS

Why is there very little
agreement in identified
biomarkers within

a disease?

Why is breath testing
gS not used routinely
1 in clinical setting?

SOME HISTORICAL CHALLENGES

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

e Study design and size -
small patient numbers
in pilot studies and lack
of blinded validation
studies.

e High end, expensive spectrometer
vs low performance enose.

WITHOUT SOLVING THESE YOU CAN'T HAVE
CONFIDENCE IN INITIAL BIOMARKER

e Different analytical techniques
required in biomarker discovery

=7
]

and clinical translation. r DISCOVERY AND VALIDATION



FAIMS Programmable Chemical
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Field Asymmetric lon Mobility

Spectrometry

Highly sensitive and selective
< ppblevel

Tunable for untargeted and

targeted detection

Simultaneous detection of

multiple biomarkers.

Small size - suitable for point

of care (POC) or central lab.
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 FAIMS = Field Asymmetric lon Mobility Spectrometry (or DMS)

lon Mobility

« Variant of lon 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.
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« At low fields, an ion’s mobility (K) is constant and is a function of charge
(z) and collision cross-section (Q)

* lons with a larger cross-section are more likely to collide with gas
molecules, travelling more slowly than smaller ions.
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FAIMS Basics (yeorone

« FAIMS uses an asymmetric alternating electric field, perpendicular to the
direction of travel.

High field Ratio tygnitioy = 1:2

oV

Low field
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« lons 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.
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The FAIMS dévice, a tunable filter@mme

High fiel . .
‘gh field Dispersion

field (DF)
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* As the field reverses direction and magnitude, the ion changes direction and speed

* Each ion has a specific net sideways drift velocity

* The sideways drift can be cancelled out by applying the CF
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ReCIVA - Breath Collector (Shnezons
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« Flexible
. Breath volume

CO.,and Contaminant

Pressure Filter « Alveolar and/or bronchial
Sensor ° .
e ’ : fraction.
Supply : « Multiple samples for duplicate
. A}%EV A analysis
A « Reliable

e "Reduces environmental
contamination
e CE marked
Non-invasive

« Adult and paediatric masks
« Comfortable for all

Reusable
]  Disposable masks and filters
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Flexible breath collection
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Masin screen  Collection settings

Pump A

2Tubes 7]

Flow rate per tube A

o 200  mi/min

Collection volume per tube A
;250 ml

Pump A breath section

Upper airways only

lv)

Pump B
2 Tubes f~]

Flow rate per tube B
o 200 mi/min

.

Collection volume per tube B
4 500 ml

Upper airways enly
Lower airways only
v Upper and lower airways

Whole breath (including mouth air)

Upper ainways including mouth air

Fixed pressures

Always on
Z Save ";:g,? Advanced Settings
S 2
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Medical Applications (peerone

NON-INVASIVE PATIENT SAMPLING IN BREATH OR URINE

( \
( APPLICATIONS )
|
s —s N\
CLINICAL K ﬁ PRECISION
| DIAGNOSTICS = g MEDICINE
o !
INFECTIOUS INFLAMMATORY
CANCER DISEASE DISEASE
. ' W,




1 n*2.of us will be'diaghosed gvith

calncer

1IN 2

OF US WILL BE

DIAGNOSED

WITH CANCER
IN OUR LIFETIME
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10 Year Survival, €hanges Since 1971((;‘;%570“

ALL CANCERS 0% 50% 75% 100%
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COLON
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LUNG
PANCREAS

CASES PER YEAR
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Early Detectiong’ Our-Greatest Opportuni\@%{smﬁ

DIAGNOSED EARLIER

e

than 5in10 s

DIAGNOSED EARLIER
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COLON
CANCER

than9in10 s e 5 or more yea

DIAGNOSED LATER
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than1in10 s

DIAGNOSED LATER
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than1in10s e 5 or more yea
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LUNG CANCER INDICATOR DETECTION

« 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




THIS YEAR

LUNG

CANCER
WILL COST

U S HEALTHCARE
PROVIDERS

Billion

12.1

THIS YEAR
221,200

PEOPLE

will be

DIAGNOSED
with
LUNG CANCER

and

158,040

WILL DIE
IN THE US

-




STAGE IV
ot 100

PEOPLE WILL

SURVIVE

LUNG CANCER

70

N




UNFORTUNATELY

ONLY

OF
PATIENTS

ARE DETECTED
AT STAGE |
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_ LUNG CANCER INDICATOR DETECTION

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

We aim to improve the {
Stage | diagnosis rate 4 4
from 14.5% to 25%. Eachyearinthe UK
Adjust the number to
see the impact. 43,463 A
people get lung
\ cancer
- 25.0% + 75.0%
10,865 32,598
people diagnosed at stage | beyond stage | when people
diagnosed
T5% sunvive only 5% survive

8,148 1,629
people people
9,777
people survive
25% die 95% die
2,717 30,969
people people

36,870 33,686
sy people die

arsm £759.4m Ower 3 years, increasing the

today MHS annual detection rate to 25.0% saves 2
cost 9,579 lives and £246.3m.
| 1
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EARLY DIAGNOSIS OF COLORECTAL CANCER -
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Bowel Cancer
Screening by
Analyzing Volatile

Biomarkers in Urine
.
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INTERCEPT

EARLY DIAGNOSIS OF COLORECTAL CANCER
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Colorectal tumors have systemic
effects generating other biomarkers

« Biomarkers locally produced by
colorectal cancer dissolve in the
bloodstream

« Colorectal tumors have systemic
effects generating other
biomarkers

« The kidneys filter the blood and
et i v b remove waste products along
of aah with the biomarkers

« Eventually the body excretes
these biomarkers through the
urine where they can be
detected by Lonestar FAIMS
analyzer

Eventually the biomarkers
excreted through the urine

evaporate and are detected by
Lonestar (FAIMS)

N
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INTERCEPT

EARLY DIAGNOSIS OF COLORECTAL CANCER
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AFPROXIMATELY 15 THE  THE GLOBAL

IT IS RESPONSIELE
450,000 mosrosns  CECOND  seavowc cusoiy
4 IS ESTIMATED TO BE
PEOPLE IN EUROPE 21 5,000 EAADUSEL%EPSELQIH
DEATHS FROII'-QPEB%TI‘;JIEER $ 99

ARE DIAGNOSED WITH
ANNUALLY  meENAND WOMEN!

COLORECTAL

CANCER T BILLION

Fris \ THERE IS AN URGENT
DETECTED EARLY,
gl&&ﬁi; AND GROWING NEED

THERE IS A
" TO IMPROVE EARLY DIAGNOSIS

of cancer N COLORECTAL CANCER \ /)
IS DIAGNOSED

AT STAGE 1

IN THE UK? @ A @

O EVEN WITH CURRENT
SCREENING METHODS, ONLY
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UK
ffifffffifififififii

60% of 10 millio ned with FIT
Age range* 0- 5 jears old

FRANCE
treteeteeeeeeeeees

42% of 19 millio ned with FIT
Age range* 50- 4 years old

GERMANY
ffififiififfififiifi

18% of 28 million population screene d wath FIT
Age range* > old

ITALY
ififififiiiififiifii

27% of 16 millio d with FIT
Age range* ears old

SPAIN
ififtififififififiif

14% of 11 millio creened with FIT
Age range* - ears

INTERCEPT

EARLY DIAGNOSIS OF COLORECTAL CANCER
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OUT OF 100 PATIENTS
84 CANCERS ARE DETECTED
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EARLY DIAGNOSIS OF COLORECTAL CANCER
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OWLSTONE FAIMS INCREASES
RATE OF CANCER DETECTION BY

0170

31 84

OUT OF 100 PATIENTS OUT OF 100 PATIENTS
WITH COLON CANCER WITH COLON CANCER
ARE DETECTED ARE DETECTED
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* Our Vision: Owlstone Medical will
become the global leader in non-invasive
diagnostics for cancer, infectious disease
and inflammatory disease

e Qur 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
ancer (LuCID), colon cancer
T) and planned in stratification

#cancer-breathalyzer
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