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Objectives

Detection of two reported volatile organic com-
pound (VOC) breath biomarkers of AD and
PD, namely styrene (STY) and propyl benzene
(PBZ), using a quartz tuning fork (QTF) based

SCILSOTS.

e Varying concentrations of analytes ranging
from 5-400 ppm were detected.

e Selectivity studies were conducted by using
acetone as a control.

® Data collected from sensor was classified using
machine learning techniques.

Introduction

By definition, Breathomics is the metabolomic study
of exhaled air. The subject can be implemented for
early detection of diseases, precision medicine, and
analysis of real-time body activity. Breathomics is
the integration of an improved collection of breath,
fast data analysis, and more reliable classification
algorithms [1].
sensor systems for the targeted detections of VOCs

Among these, the development of

is indispensable for the implementation of the plat-
form. The sensor system must be highly accurate,
sensitive, and should not consist of a material which
is harmtul to humans.

In this work, we present a novel QTF based sensor
for the detection of STY and PBZ as these VOCs
act as a biomarker of both AD and PD patients [2].
For improving the selectivity, the acquired data were

classifed using machine learning algorithms, namely
k Nearest Neighbour (kNN).

Methodology

Figure 1:Polymer (Polystyrene) film placed on the times of the
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Figure 2:5ensing Methodology

Mathematical Section

The resonant frequency of the QTFE can be given by
equation 1.
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After interaction of the polymer film with the an-
alyte the change in frequency can be quantified by

equation 2.
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Figure 3:Sensor response for varying concentrations of STY
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Figure 4:Sensor response for varying concentrations ot PBZ
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Classification using KNN

Table 1:Confusion Matrix for kNN

Predicted ||/Actual = ACT PBZ STY | X

ACT 90 @ 0 0 90

PBZ 0 18 15 200

STY 2 20 271 299

2. 92 1 211 286 589
Conclusion

e Sensor showed good response for both the
analyte.

e Low concentrations of STY and PBZ were
detected using the sensor.

e Sensor response was classified using KNN with
>90% accuracy:.
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