
Introduction:
In the past, many studies on breath analysis by combined gas chromatography-mass 
spectroscopy (GC-MS) have been published where the presence of several hundreds of 
different compounds in human breath was reported [1]. 
Breath tests are a simple and safe alternative to more invasive investigation strategies for 
many gastroenterological conditions. The range of diseases that can be identified include 
Helicobacter pyroli infection, lactose and fructose intolerance, bacterial overgrowth, bile salt 
wastage, pancreatic insufficiency, liver dysfunction, and abnormal small bowel transit.
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Experimental:
The Data set is composed by
-11 volunteers, all affected by infection of the gastric epithelium , have 
been recruited at the Hospital Policlinico in Modena. 
-22 volunteers have been recruited among the medical and nurse staff of 
the hospital, as healthy reference.
•Breath samples have been collected and immediately analysed by an 
electronic nose.
•The measurements have been performed as a difference between the
sample and synthetic air. The difference between the frequency v ariation 
measured in synthetic air flux and in sample flux has been considered as 
the sensors response and it has been utilised for successive evaluations. 

Results

n Eight Thickness Shear Mode Resonators
n Sensitive coating: tetrapyrrolics macrocycles (porphyrins)
n Main current applications:

n food analysis: fish, meat, tomato, wine, milk, fruits…
n Industrial applications: tobacco, leather industry…
n Medical applications: Skin odour, Urine, Blood, Breath ……
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The infection of the gastric epithelium with 
bacterium Helicobacter Pylori has been 
demonstrated as a major cause of gastritis, 
peptic ulcer and gastric cancer. The most 
reliable test for the presence of H.pyroli is 
C-UBT test ( 13C-Urea Breath Test) [2]. 
This kind of test is based on absence of
urease (urea cleaving enzyme) in the 
healthy person gastro -intestinal tract. Urea 
ingested orally by healthy human is 
therefore excreted unmodified. In the 
patients with the helicobacter pyroli there is 
a high endogenous urease activity, and 
cleaves urea in to CO 2 and NH3. The CO2
find way trough the blood stream to the 
lungs and is exhaled. 

As a consequence with a simple CO2 analysis of breath is able to detect the bacteria. But the 
presence of the bacteria in the patients produces also without t he Urea an alteration of breath 
composition. We have studied this breath composition with electronic nose system in order to 
predict the presence of these bacteria without to do the UBT test [3].

The Data Analysis has been performed by Linear-Discriminant Analysis 
(LDA). Two different classes were considered (Patients with the 
Helicobacter Pyroli, Health reference). In order to evaluate the increase the 
statistical meaning of the model, a bootstrapping  technique is adopted. We 
have used the bootstrapped set of data for to build the model and the real data 
set to test it.
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Confusion Matrix of test results

87.5 % of the patients have been correctly classified.
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