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I. Introduction
Today, there are many studies on fluorescent sensors sensitive to
ammonia and acetone in the air, including those using nanoparticles
and nanostructured materials. It is important to create and research
such sensors, which could sense analytes in the region of very low
concentrations. This is topical for non-invasive diagnosis of diseases
based on the analysis of exhaled air. Our recent study showed the
possibility of detecting acetone and ammonia molecules in the air
with fluorescent sensors based on silicate matrices, coumarin
fluorescent dyes, and CdTe nanocrystals.

THE AIM of our study was to investigate the sensory properties of
such materials to samples of model mixtures of human exhaled air,
where such molecules are present in trace amounts.

II. Methods
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F - fluorophore, R - receptor group, a - analyte
molecule (ammonia or acetone).

The gas-sensing material's mechanism of action
consists of a decrease in the fluorescence intensity of
the gas-sensitive complex Сoumarin 7 - QD (CdTe)
upon interaction with the ammonia (static
quenching), and of the Сoumarin 4 dye upon
interaction with acetone (dynamic quenching).

III. Photophysical properties 
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IV. Sensor properties 
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The obtained results show that when an analyte
(ammonia or acetone) is injection into a cuvette
with a sample of sensor material, a response is
observed, which consists in a drop in the
fluorescence intensity of the sample.

V. Conclusions 
Sensor materials with coumarin 4 and also coumarin 7 and
CdTe quantum dots which are sensitive to acetone and
ammonia molecules (respectively) in the air were
synthesized.
Fluorescent sensitivity of such materials to acetone and
ammonia molecules in model mixtures of human exhaled air
in the range of 0-15 ppm (molecules per million) was
revealed.
Such materials are promising as sensitive elements of
exhaled ammonia and acetone sensors for non-invasive
diagnostics of certain diseases.
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