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Abstract
Lung cancer is the leading cause of death worldwide and has a
significant impact on public health across society. Among all
types of cancer, lung cancer is typically silent and it is
commonly diagnosed at a later stage where treatment is rarely
achievable. There is an urgent need for the development of the
early diagnosis of lung cancer for an improved survival rate.
Preliminary research shows that lung cancer is accompanied
by increased oxidative stress which generates volatile organic
compounds (VOCs). Hence, breath analysis offers the most
promising solution for the early diagnosis of lung cancer as it
is non-invasive and radiation free. Potential VOCs biomarkers
in exhaled breath associated with oxidative stress and lipid
peroxidation have been discussed to provide a quick approach
to the diagnosis of lung cancer. Although gas chromatography-
mass spectroscopy (GC-MS) able to analyze the VOCs
biomarker, it is bulky, high cost, required expertise to handle
and consumes a lot of time. Hence, the sensor-based tech-
nique provides the solution to overcome the limitation.
Recently, acoustic wave sensors such as quartz crystal
microbalance (QCM) and surface acoustic wave sensors (SAW)
have been used to identify the presence of VOCs in various
applications. This is due to its high selectivity, good
reproducibility, and fast response sensing materials. The
selection of vapour sensing materials plays a crucial role in

Learn more

Full text at publisher Full Text Links Export Add To Marked List

of 3722

19

https://www-webofscience-com.ezproxy.um.edu.my/wos/
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/basic-search
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/summary/323062bc-e586-4e47-afde-17b9e69a409a-00de17ad/relevance/1
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/summary/7372d17f-a1f1-4831-8c28-ba1f1d9dde26-00de1a5d/relevance/1
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/summary/7372d17f-a1f1-4831-8c28-ba1f1d9dde26-00de1a5d/date-descending/1
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/full-record/WOS:000628998100007
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AU%22,%22rowText%22:%22Hekiem,%20Nurul%20Liyana%20Lukman%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AU%22,%22rowText%22:%22Ralib,%20Aliza%20Aini%20Md%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AU%22,%22rowText%22:%22Akmal,%20Maziati%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AU%22,%22rowText%22:%22Hattar,%20Mat%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AU%22,%22rowText%22:%22Ahmad,%20Farah%20B.%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AU%22,%22rowText%22:%22Nordin,%20Anis%20Nurashikin%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AU%22,%22rowText%22:%22Rahim,%20Rosminazuin%20Ab%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AU%22,%22rowText%22:%22Za%27bah,%20Nor%20Farahidah%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/related-records-summary/WOS:000659484700001?from=woscc&type=colluid
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/basic-search
https://www-webofscience-com.ezproxy.um.edu.my/wos/alldb/marked-summary
https://www-webofscience-com.ezproxy.um.edu.my/wos/history
https://www-webofscience-com.ezproxy.um.edu.my/wos/alerts
https://gateway-webofknowledge-com.ezproxy.um.edu.my/gateway/Gateway.cgi?GWVersion=2&SrcAuth=DynamicDOIArticle&SrcApp=WOS&KeyAID=10.1016%2Fj.sna.2021.112792&DestApp=DOI&SrcAppSID=F64HMnWHPWjOwl3zvJv&SrcJTitle=SENSORS+AND+ACTUATORS+A-PHYSICAL&DestDOIRegistrantName=Elsevier


7/14/2021 Advanced vapour sensing materials: Existing and latent to acoustic wave sensors for VOCs detection as the potential exhaled breat…

https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/full-record/WOS:000659484700001 2/7

Keywords
Author Keywords: Lung cancer; Breath analysis; Volatile
organic compound; Acoustic wave sensor; Biopolymer;
Composites 
Keywords Plus: QUARTZ-CRYSTAL MICROBALANCE; VOLATILE
ORGANIC-COMPOUNDS; WALLED CARBON NANOTUBES; GAS
SENSORS; CHITOSAN; POLYMER; ARRAY; NANOCOMPOSITES;
CHITIN; FILMS

Author Information
Corresponding
Address

: Ralib, Aliza Aini
Md

(corresponding
author)

Int Islamic Univ Malaysia, Dept Elect & Comp Engn, Kuala
Lumpur 53100, Malaysia

Affiliation
International Islamic University Malaysia

Addresses:
1 Int Islamic Univ Malaysia, Dept Elect & Comp Engn,

Kuala Lumpur 53100, Malaysia
Affiliation

International Islamic University Malaysia
2 Int Islamic Univ Malaysia, Sci Engn Dept, Kuala Lumpur

53100, Malaysia
Affiliation

International Islamic University Malaysia
3 Int Islamic Univ Malaysia, Dept Biotechol Engn, Kuala

Lumpur 53100, Malaysia
Affiliation

International Islamic University Malaysia

E-mail Addresses: alizaaini@iium.edu.my

Categories/Classification
Research Areas: Engineering; Instruments & Instrumentation

Funding

View funding text

developing a highly sensitive and selective and fast response
acoustic wave sensors. For this purpose, various types of
sensing layers from metal oxides, polymers, biopolymers and
composites have been studied. We present a critical review of
advanced vapour sensing materials that are primarily used in
acoustic wave sensors in identifying the presence of various
VOCs. Criteria to evaluate the performance of the acoustic
wave sensors such as resonance frequency and sensitivity are
also discussed. (c) 2021 Elsevier B.V. All rights reserved.

FRGS 19-136-0745

FRGS/1/2019/TK04/UIAM/02/3

Ministry of Higher
Education (MOHE)
Fundamental
Research Grant
Scheme

See more data fields

Funding agency Grant number

19

https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Lung%20cancer%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Breath%20analysis%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Volatile%20organic%20compound%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Acoustic%20wave%20sensor%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Biopolymer%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22Composites%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22QUARTZ-CRYSTAL%20MICROBALANCE%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22VOLATILE%20ORGANIC-COMPOUNDS%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22WALLED%20CARBON%20NANOTUBES%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22GAS%20SENSORS%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22CHITOSAN%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22POLYMER%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22ARRAY%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22NANOCOMPOSITES%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22CHITIN%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www-webofscience-com.ezproxy.um.edu.my/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22FILMS%5C%22%22%7D%5D&eventMode=oneClickSearch
mailto:alizaaini@iium.edu.my

