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Exploration of the cancer screening method analyzing the exhaled breath through
the membrane-type surface stress sensor (MSS)
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We attempted to establish the cancer screening method by measuring the
exhaled breath using an artificial odor senser, MSS. Reliability of the analytical method was
confirmed by both repetitive measurement of the samples obtained from a same individual and analysis

of the alcohol-containing samples. We then asked whether MSS can discriminate between cancer and
healthy breath. Measurement of samples obtained from 100 cancer patients and 70 healthy individuals
and analysis through machine learning theory revealed diagnostic accuracy of around 80%. To improve
the accuracy, exhaled breath samples obtained from 60 cancer and 40 non-cancer patients were
analyzed by a gas chromatograph mass spectrometer equipped with a concentrator. Based on the
information of several components whose concentration is significantly different between cancer and
non-cancer samples, sensitive membranes equipped in the MSS will be optimized in view of its future
application for cancer screening.
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: membrane-type surface stress
sensor (MSS) (https://mss-
forum.com/about/)

MSSO#lE

0 Voshilows, T Alriasia, 5 Chastach P Veges, HL Rubeer. Mo Lasirs 11, 1048034 11

MSS MSSO EERE
BHE_, e~ . BEH
MsS BRI B A SN IR B> TOB RS BHAER
Bz, HAS FHRET HHIC PRI (h A NhEEBAIE
MSS ESTELBHTEHDRE NS ) CRAMICEM
MSS
2
MSS
MSS
MSS
1 MSS

MSS




MSS

MSS

11 21
74 MSS
59 36
GC-MS
MSS
MSS
1 Bland-Altman plots
0
G 0.10-
- ’g 0051 ... I— 0.0306
© o | o @ .;
B %n_os-._--‘-__----; ...... 0.0513
(7]
I -0.104
o o~ Area: A
“ '0-15 T Ll T
0.6 0.8 1.0 1.2
B ¢ 0.2 BRI 2FEIEDFH
P < 0.0001
Mann-Whitney U o 0994 —
% 0.992
MSS > 0.990
MSS @ 0.988
2 0.986
MSS S 0.984 g
L 0.982
- (Sensors (Basel) B #
2021; 21(14):4742.) B #®
MSS
80%
MSS
MSS
GC-MS
MSS
80%
GC-MS




1 1 0 1

Inada K, Kojima H, Cho-lsoda Y, Tamura R, Imamura G, Minami K, Nemoto T, Yoshikawa G 21(14)
Statistical evaluation of total expiratory breath samples collected throughout a year: 2021
reproducibility and applicability toward olfactory sensor-based breath diagnostics.

4742

Sensors (Basel)

DOl
10.3390/521144742

DG Lab Haus (Web ) https://media.dglab.com/2018/11/01-mss-01/

NHK 2021.3.26 Web https://ww3.nhk.or. jp/news/html/20210420/k10012984261000.html

(Okoshi Yasushi)

(10400673) (12102)




