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Abstract Disease diagnosis technology based on human breath analysis, which belongs to the scope of non-destructive
medical diagnosis research, is an important development direction of medical diagnosis in the future and will play an
important role in non-destructive medical disease diagnosis in the future. Especially in the context of the current rampant
new crown epidemic, the demand for non-invasive, real-time, and highly accurate disease diagnosis technology is more
urgent. Based on the basic principles and technical characteristics of cavity-enhanced absorption spectroscopy, this paper
outlines the history and current situation of the development of cavity-enhanced human breath diagnosis technology at home
and abroad, and analyzes the future development direction of cavity-enhanced human breath diagnosis technology on the

basis of summarizing the characteristics of human breath diagnosis, which can provide reference for the development and

application of the subsequent technology.
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Fig. 1 Human breath detection equipment according to reports on the Internet Network™"”
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Tablel Representative “VOCs” in the human exhaled air""”

Gas species

Concentration level

Pathological manifestations

Acetaldehyde(C,H,0) 107
Acetone(C,H,0) 10°°
Ammonia(NH,) 107

Carbon monoxide(CO) 10°°

Carbonyl sulfide(OCS) 1077

Ethane(C,H;) 107
Ethanol(C,H,O) 107
Formaldehyde(CH,O) 10°°
Hydrocarbon(H,C,) 107
Isoprene(CHy) 1077
Methane(CH,) 10°°

Metabolism of ethanol
Decarboxylation, diabetes
Protein metabolism, liver and kidney disease
Respiratory tract infection
Gut bacteria, liver disease
Lipid peroxidation, cancer
Intestinal bacteria
Lung cancer, breast cancer
Lipid peroxidation, metabolism
Biosynthesis of cholesterol

Intestinal bacteria
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Table 2 Typical breath gas analysis techniques and their characteristics™

Technique Real-time capability Selectivity Detection sensitivity Multispecies Pretreatment
MS-based technique Intermediate Intermediate High Multiple Need
Sensor technique Intermediate Intermediate Intermediate Single No
Laser spectroscopy High High High 1-3 pecies No
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