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Study on Sensitive Structure of Graphene Resonant Pressure Sensor

FAN Shangchun, ZHANG Jin, ZHU Liming

(School of Instrumentation and Optoelectronic Engineering, Beihang University, Beijing 100191, China)

Abstract: In this paper, a harmonic oscillator with a graphene material as a beam was designed with reference
to a silicon resonant pressure sensor. The theoretical analysis and finite element simulation of the harmonic os-
cillator were carried out and the working mechanism was revealed. Moreover, the influence of the structural pa-
rameters of the resonator on the sensitivity was explored. The simulation results showed that the sensitivity not
only decreased with the thickness of the silicon film and the length of the beam, but increased with the in-
crease of the length and depth of the groove. Further, the preparation of graphene, the transfer and adsorption
of graphene, the graphene High-precision cutting, and other harmonic oscillator processing technology were
studied.

Key words: graphene; resonator; sensitive structure; processing technology finite; element method
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Electronic Nose and Diagnosis Model for the Detection of Human Gastrointestinal
Diseases Based on Hydrogen and Methane Breath Test

GAO Fan'?, ZHANG Xusheng', WANG Min', ZHANG Junyu', WANG Ping'

(1.College of Biomedical Engineering and Instrument Science, Zhejiang University, Hangzhou 310027, China; 2.College of Au-

tomation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; Hydrogen and methane breath test has been widely used in the diagnosis of sugar intolerance, small
intestinal bacterial overgrowth (SIBO) and other gastrointestinal diseases. The gold standard for clinical diag-
nosis of SIBO is small intestinal fluid culture, while the sampling is invasive and the sample location is limited
and easy to be contaminated. Therefore, clinical experience is often used for the diagnosis of SIBO with poor
accuracy and risk of abusing the antibiotics. In this paper, hydrogen and methane in breath were selected as
the markers and a novel electronic nose was developed which can detect the volume fraction of hydrogen and
methane in breath with the detection range is 1x10™°~200x107°, the resolution is 1x107°, and the precision
is less than 10%. The results were corrected by the carbon dioxide volume fraction to eliminate the effect of the
dilution of outside gas, the patient breathing mode and other factors on the alveolar gas. The 47 cases of
healthy people and patients were collected by the breath detection electronic nose, and the types of volume
fraction curve were judged accurately, and the SIBO diagnostic model was established. This method has the
advantages of high specificity, non-invasive and simplicity of operation, so that can be used for the detection of
increasing volume of clinical and domestic patients.

Key words: hydrogen and methane breath test; gastrointestinal diseases; electronic nose; SIBO diagnosis model



