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A novel nanocomposite based on 2D nanosheets, Ti3C2 MXene and 1D 
nanowires, KxWO for application in diabetes care 

Acetone existing in human breath is an effective biomarker of diabetes, which can be used for the early diagnosis and 
daily monitoring of diabetes. Comparing to the conventional method for diabetes diagnosis and monitoring that 

analyzes the blood glucose level in blood, detection of breath acetone is a very need of a method in view of its merits such 
as non-invasive, accurate, convenient, and inexpensive. Recently, our group has reported a new breath acetone sensor 
based on a novel nanostructured x7O22 (xO) which exhibits a very sensitive response to acetone at the room temperature. 
The lowest concentration of acetone can be detected down to 1.2 ppm with response time of 12 s. However, considering 
the screening purpose of diabetes, concentration of acetone 0.76 ppm is the key threshold to distinguish health person 
and highrisk of diabetes person. In order to increase the sensitivity of acetone detection furtherly, a new nanocomposite 
made by 2-D Mene, Ti3C2 nanosheets and 1D xO has been recently synthesized in our group. The initial sensing testing 
shows excellent acetone response, which can be down to 0.2 ppm. On the other hand, due to good electric conductivity 
of Ti3C2 nanosheets, the acetone sensor based on Ti3C2-xO has stable electric property and exhibits excellent selectivity 
as well. This study can improve the understanding of the new material and its acetone sensing mechanism, and thus give 
ideas for further increasing the sensitivity for acetone detection, eventually resulting in an advanced material capable to 
analyze acetone in the exhaled breath for disease diagnosis and monitoring purpose. 
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