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IT Dr. Gambert GmbH

Sensor Private + Annually Growth
Manufacturer Independent > 20%
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Development Production
High Performance Sensors Outstanding Quality
Multidisciplinary Team Flexibility

Mission

Sales
International Certifications
Excellent Customer Support

Intellectual Property
> 15 Patents
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First electrochemical First lead-free Fastest electrochemical
NO-ppb sensor galvanic oxygen sensor oxygen sensor

Milestones

_ H,S Sensor with widest
Long life sensors for
- measurememnt range for ppm oxygen Sensors
emmission control _
biogas measurements
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Comparison of Techniques for Breath Analysis

Technique Breath by | Main- | Clinical | Size/ Interference | Price
Breath stream | Use Weight | by Humidity

Paramagnetic

+ — + — +/— —
Optical Analysis

+ +/— + — +/— —
Mass
Spectrometry + — — — + —
Raman
Scattering + — — — + _
Electrochemical
Sensor + + + + + +

+ possible/advantageous — impossible/disadvantageous
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NO In the airways

* is an endogeneous regulator (e.g. peripheral blood flow,
Immunreactions, neurotransmitter)

« was first reported in exhaled breath in 1991

e 1993 it was proven that NO in exhaled air is elevated in patients
with asthma
» reason for increased concentration in breath is inflammation

inflammed epithelial cells
increased production of NO

normal epithelial cells
minute release of NO
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Asthma and NO in exhaled air

« Asthma is a chronic inflammatory process, leading to airflow
limitation and increased responsiveness to various stimuli

* In Germany in 5% of the adults and 10 % of the children, 5000
deaths annually

« Diagnosis and therapy today rely on symptoms (lung function
tests) or on invasive methods (biopsies, bronchoalveolar lavage)

« Measurement of NO in exhaled air makes a non invasive
monitoring of the inflammation possible

« As meaningful as biopsies
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Asthma and NO In exhaled air

« Correct asthma diagnosis
* Shows response to steroids,
their efficiency and the
compliance of the patient
* Less medication and less
acute exacerbations
with NO monitoring (cost saving) :
* Results are avialable instantly
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NO values before and after intake of
steroids (Silkoff et al, JACI 2004)
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Concentration of NO in the airways

Sinus sampling

(1000-30000 ppb) Nasal breathing (15-40 ppb)

Oral breathing (5-15 ppb)

Tracheal breathing (<3 ppb)
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Standardization of the measurement

American Thoracic Society Documents

ATS/ERS Recommendations for Standardized
Procedures for the Online and Offline Measurement
of Exhaled Lower Respiratory Nitric Oxide and MNasal
Nitric Oxide, 2005
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The American Thoracic Society (ATS) More than 1200 publications since 1991
European Respiratory Society (ERS) on exhaled NO

have set up guidelines for the measurement
of NO in 1997/2005
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Guide to interpretation of Fey, values in patients with airway disease

Do not use this guide if patient is a smoker. Data are inconclusive for current smokers,
NOTE! Fyy, values are compl y to spi y values.

NORMAL i | HIGH

Adult 20-35

Paediatric
<12 years

15-25

Maybe eosinophilic

inflammation

~ May require further
investigation

~ Primary ciliary dyskinesia Moderately raised Fey,, may indicate  — Poor compliance with

~ Cystic fibrosis underlying inflammation, but note steroid therapy

- Bronchopulmonary dysplasia that: — Recent allergen exposure

= Cold and influenza can raise Feyg — Steroid dose inadequate

- Some patients have higher - Steroid resistance

baseline Fey, levels

NOTE! Not all patients with
high Feyg values display
symptoms.

AEI‘OCI'i ne - Improving management and care of patients with inflammatory disorders

Aerocrine AB, P.O. Box 1024, SE-171 21 Solna, Sweden. Phone +46 8 629 07 BO. Fax +46 8 629 07 81. E-mail info@aeroctine.com. www.aerocrine.com

Aerocrine Inc. One Dag Hammarskjold Plaza, 885 Second Ave,, 45th floor. New York, NY 10017-2201,
Phone: (212) 810-2480, toll free: (866) ASK-NIOX, fax: (212) 656-1723, info.US@aerocrine.com, www.aerocrine.com.
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Measurement of NO In the clinic
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Measurement of NO in the doctors office

« Small, light weight, portable
« Simple handling for physician
and patient
* No calibration necessary
» For the doctors office or home care
« For adults and children
« Accurate and reproducible
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Electrochemical NO Sensor
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Electrochemical NO Sensor

Filter membrane
Reference electrode

Counter electrode
Diffusion barrier

Working electrode Membrane

Stainless Steel i
Gas inlet Electrolyte ainless Stee Potentiostat

o

Sensor Housing —»

VGND-Upot

Output voltage

VGND = virtual ground VGND
Upot = potentistat voltage = hias voltag
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Sampling system with fast oxygen sensor
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Breath curve with fast oxygen sensor
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Applications of Breath by Breath
Oxygen Measurements

Oxygen Measurement only
Pulmonary Testing
Mechanical Ventilation
Inspiratory pO,

End-Tidal pO,

Pulse Rate

Sports Medicine

Oxygen Uptake/Consumption

Energy Consumption/Metabolism

Oxygen and CO, combined
Respiratory Quotient
Anaesthesia

Combination with other Parameters
Cardiac Output

Calorimetry

Spirometry
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