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Instrument performance: = P
+ MDC: 0.3 ppm — 12 s integration time (30) P
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« No cross correlation for common constituents of breath % CrEe
(CO,, H,0, CO, NH;...) § 10004
o
» Wide dynamic range (below ppm to several vol %) §
« Near-infrared distributed-feedback diode laser — 1.65 ym 0 s0 160 150_ 260 250
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« Long-term stability, low maintenance (~once a year) Calibration curve of the instrument
« Adjustable flow rate — from 2 ml/min to 150 ml/min
Schematic representation of the device « Integrated eletronic unit containing laser driver and
temperature controller, a microphone amplifier, a data
The photoacoustic instrument consists of four main ] . :
rocessing unit, and several input and output ports
parts a near infrared diode laser (DL); a dual-pass P 9 P putp
measuring cell (PA) with a microphone (M), a . Several communication channels — R$232/RS485,
controlling and processing electronic unit (E).
Gas sampling system incorporates a rotameter (RM), Modbus or 4-20 mA
a membrane pump (MP) and sampling chambers that The compact, portable
are optimized for the experimental subject group. + Internal memory to store the measured data photoacoustic instrument

Medicallapplications

Breath analysis T control treated with antibiotic
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« Expired air contains information on substances in blood
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« Breath analysis can be a noninvasive, real-time, easy-to-use method

for common clinical practice
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* Numerous animal and human clinical studies investigates breath (including methane)
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components and their correlation with metabolic processes and state of health 0 . 10 ) 20 0 10 20
Time (min) Time (min)
Methane in breath Methane measurements of two mice. Initially, methane concentration of room
. . o air was measured, vertical lines indicate time when gas flow from the sampling
* Animal studies (rodents with different treatments) chamber started. Solid lines show moving average over 20 points
* Human studies (normal respiration, artificial respiration during open-heart surgery) Measurement of expired air during

artificial respiration Measurement of expired air

 Optimized sampling chambers, gas sampling rate and measurement protocol E 5 0
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Composition of inhaled air (respiratory gas) has to be taken into g 3 Bt - st / .

consideration because its oxygen concentration is occasionally Ke) il S 304 I H \
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Methane originating from the ~patient is  Two consecutively measured breath
superimposed on the relatively high methane  samples of a methane-producer person
content of the respiratory gas (inhaled air)

Acknowledgements f—
— HUNGARY'S RENEWAL

The authors are grateful for the support of TAMOP 4.2.1/B-09/1/KONV-2010-005, TAMOP-4.2.2-08/1-2008-0013 and TAMOP-4.2.2-08/1-2008-0001 projects of the Hungarian R

Ministry of Education. n L e

The presentation is supported by the European Union and co-funded by the European Social Fund. Project number: TAMOP-4.2.2/B-10/1-2010-0012

Project title: “Broadening the knowledge base and supporting the long term professional sustainability of the Research University Centre of Excellence at the z

University of Szeged by ensuring the rising generation of excellent scientists.” SZECHENY' PLAN
This research was realized in the frames of TAMOP 4.2.4. A/2-11-1-2012-0001 ,National Excellence Program — Elaborating and operating an inland student and

researcher personal support system” The project was subsidized by the European Union and co-financed by the European Social Fund.




