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1. Introduction 

Colorectal cancer (CRC) preventive screening is fundamental to identify tumors before their 
possible degeneration. The current screening method employed on population aging between 50–69 
years by Italian National Health Service is fecal occult blood test (FOBT). This test leads to a lot of false 
positives (more than 60%) and to non-operative colonoscopies. 

Our patented device, named SCENT A1 [1] and described in our publications [2–4], is capable 
to identify CRC with an economic, in-vitro, non-invasive technique. The device is composed of a set 
of five chemoresistive MOX sensors that, by smelling the odor of fecal samples, can distinguish 
between populations of healthy and CRC-affected patients. The odor of fecal exhalations is strongly 
different if the tumor is present, also depending on its dimensions and degeneration stage, due to the 
presence of specific tumor biomarkers produced by peroxidation of the cell membrane or by metabolic 
alterations. Here the results obtained so far in the clinical validation Protocol, started in May 2016, 
that involves S. Anna Hospital of Ferrara, UNIFE, Ospedale del Delta of Lagosanto, AUSL of Ferrara 
and the startup SCENT S.r.l. 

2. Experimental Section 

All screening users in Ferrara who resulted positive to FOBT can participate in the project 
bringing an additional sample of frozen feces to be analyzed with SCENT A1. Up to now, over 500 
fecal samples have already been measured with the device, already resulted positive for FOBT, 100 
of which were already compared with colonoscopy. The technique employed for data analysis is 
support vector machine (SVM) by dividing the samples into three categories (low-risk adenomas, 
LR, healthy subjects, NEG, and high-risk adenomas plus carcinomas), see Figure 1. Here this method 
correctly classified the 90% of NEG, the 100% of CRC and the 57% of LOW. A new approach, that 
employs the information of only two sensors, to simplify the system and improve the algorithm 
efficiency, is the k-fold cross validation test. This method ensures an immediate double-blind check. 
It emerges that, by performing SCENT A1 test with the data compared so far, the percentage of 
colonoscopies saved is 79%. If the results over a sufficiently large statistics will be confirmed, the goal 
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would be to combine FOBT with SCENT A1 test in the countries where FOBT is employed as a 
screening on population. 

 
Figure 1. Confusion matrix with 100 samples. 
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