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Abstract

The exhaled breath contains gases generated from human body. When disease occurs in the body, exhaled breath may include gas
components released from disease metabolism. If we can find specific elements through analysis of the exhaled gases, this approach is an
effective way to diagnose the disease. The lung function has a close relationship with exhalation. Exhaled gases from COPD (Chronic
Obstructive Pulmonary Disease) patients can be analyzed by gas chromatography-mass spectroscopy (GC-MS) and a gas sensor system.
The exhaled breath for healthy person and COPD patients had different components. Significantly more benzendicarboxylic acid was
detected from COPD patients than in healthy persons. In addition, patients had a variety of decane. Phosphorous compounds with
different isomers were detected from patients. The results obtained by gas sensor system were processed by PCA (Principal Component
Analysis). The PCA results revealed distinct difference between the patients and healthy people.
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Fig. 1. The measurement sensor system with metal oxide sensor.
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Fig. 2.The GC-MS result of exhaled breath of COPD and control
; (a) M/54 smoker of control and (b) M/72 smoker of
COPD.

Table 1. Comparison of patient with COPD and healthy

Person
Chemical Components COPDArea % Control
Cyclohexanol 0.11 044 0.14 0.68
Hentriacontane 0.03 0.04 0.03 0.03
Octadecane 0.03 0.04 0.03 0.03
Benzenedicarboxylic acid 0.32 0.15 0.08 0.08

Octahydro-4bbeta.,
8,10a.beta.-trimethyl-1 ~ 0.05 0.02 0.02 0.04
-phenanthrenol

Heptacosane 0.01 0.01 0.01 0.01
Tridecane 0.02 0.02 0.02 0.02
Phosoporic acid 0.04 0.04

Triphenyl phosphate 0.05 0.06
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Fig. 3. Test results for healthy subjects and patients with COPD;
Control 1: 59 years healthy man with exsmoker; Control
2: 54 years man with emphysema, smoker; COPD1: 72
years man with COPD, smoker; COPD 2: 63 years man
with exsmoker.
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Fig. 4. PCA to COPD patient's and control exhaled breath
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