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In light of recent environmental catastrophes and the COVID-19
pandemic, healthcare has received renewed focus and consideration from
researchers across disciplines. Smart Electronics Devices and Models for
Healthcare Systems offers a comprehensive exploration of the intersection
between technology and healthcare, providing insights into the design,
implementation, and impact of smart electronic devices and models in
modern healthcare systems.

With special emphasis on the Internet of Medical Things and Internet
of Things technologies, this book delves into sensors design, measuring
equipment, signal processing blocks, medical data processing blocks, and
assistive technologies. Major focus areas include:

e Use of 5G technologies for the design and development of smart
electronic devices and applications.

e Development of wireless sensor networks-based real-time healthcare
infrastructure and e-health platform.

e Design and deployment of medical devices for the Internet of Things
and Internet of Medical Things platforms such as remote patient
monitoring technology.

e [llustrate the design and development of devices for emergent digital
technologies such as telemedicine, artificial intelligence, and augmented
reality.

e Explore robotic assistance models for medical practices, in order to
improve patient care and accessibility.

This book is primarily written for senior undergraduates, graduate students,
and academic researchers in the fields of electrical engineering, electronics
and communications engineering, computer science and engineering, and
biomedical engineering.
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Abstract

The day-by-day increase in unhealthy environments and unhealthy lifestyles has led to a surge
in lung cancer, asthma, and renal dysfunction in the human body due to increased exposure to
harmful pollutants in recent years. Moreover, detecting diseases like lung cancer and renal
failure requires proper laboratory setup, which is expensive, time-consuming, and, in some
cases, painful. So, exhale breath (EB) analysis gained popularity because this method has the
capability to detect such diseases non-invasively even at their initial stages. From the reported
publications, it can be clearly said that formaldehyde (HCHO), nitric oxide (NO), and ammonia
(NH3) are the major biomarkers for lung cancer, asthma and renal dysfunction, respectively.
However, the problems remained as the detection of these organic and inorganic vapours at such
low concentration levels was challenging, and also required proper lab equipments until
miniaturized, portable solid-state gas sensor devices came into the picture. The recent
developments in the field of gas sensors have made it possible for the researchers to achieve
both accuracy and portability simultaneously at low cost, thereby, making an entry into the
domain of medical diagnosis with a proper health monitoring system. The non-invasive nature
of the detection process and portability of the solid-state gas sensors have remarkably paved the
pathway for the intersection of nanotechnology and healthcare systems. In this book chapter,
two novel 2D nanomaterials viz. graphene and germanene are being considered due to their
remarkable features as gas/vapour sensing materials. Moreover, a comparative study has been

presented between graphene and germanene, when they are supposed to be exposed in the
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Pages 21

ABSTRACT

The day-by-day increase in unhealthy environments and unhealthy lifestyles has led to a
surge in lung cancer, asthma, and renal dysfunction in the human body due to increased
exposure to harmful pollutants in recent years. Moreover, detecting diseases like lung cancer
and renal failure requires proper laboratory setup, which is expensive, time-consuming, and
in some cases, painful. So exhale breath (EB) analysis gained popularity because this method
has the capability to detect such diseases noninvasively even at their initial stages. From the
reported publications, it can be clearly said that formaldehyde (HCHO), nitric oxide (NO), and
ammonia (NHs) are the major biomarkers for lung cancer, asthma, and renal dysfunction,
respectively. However, the problems remained as the detection of these organic and inorganic
vapors at such low concentration levels was challenging, and also required proper lab
equipment until miniaturized, portable solid-state gas sensor devices came into the picture.
The recent developments in the field of gas sensors have made it possible for the researchers
to achieve both accuracy and portability simultaneously at low cost, thereby, making an entry
into the domain of medical diagnosis with a proper health monitoring system. The
noninvasive nature of the detection process and portability of the solid-state gas sensors
have remarkably paved the pathway for the intersection of nanotechnology and healthcare
systems. In this book chapter, two novel 2D nanomaterials viz. graphene and germanene are
being considered due to their remarkable features as gas/vapor sensing materials. Moreover,
a comparative study has been presented between graphene and germanene, when they are
supposed to be exposed in the vicinity of considered three gases by investigating the
electronic and chemical properties of the designed optimized structures, and discussing their
physical significance. Further, an observation has been made based on the adsorption
energies and the binding distances, which prompted that germanene would perform better
than graphene as a biomarker detector for sensing the mentioned gases. Finally, an idea has
also been proposed regarding how this method of biomarker detection can be incorporated
into the remote healthcare monitoring system by transforming it into wearable electronic
devices, which would be connected to the cloud by employing the Internet of Things (loT), and
could be used to track the gas/vapor levels present in the human exhale breath.

< Previous Chapter (chapters/edit/10.1201/9781003560296-12/research-advances-
nanomaterials-biomedical-applications-purnima-sharma-satyajit-anand?context=ubx)
Next Chapter > (chapters/edit/10.1201/9781003560296-14/present-future-applications-
electronics-healthcare-systems-bhuvaneswari?context=ubx)


https://www.taylorfrancis.com/chapters/chapters/edit/10.1201/9781003560296-14/present-future-applications-electronics-healthcare-systems-bhuvaneswari?context=ubx
https://www.taylorfrancis.com/chapters/chapters/edit/10.1201/9781003560296-12/research-advances-nanomaterials-biomedical-applications-purnima-sharma-satyajit-anand?context=ubx
https://www.taylorfrancis.com/chapters/chapters/edit/10.1201/9781003560296-12/research-advances-nanomaterials-biomedical-applications-purnima-sharma-satyajit-anand?context=ubx
https://www.taylorfrancis.com/chapters/chapters/edit/10.1201/9781003560296-12/research-advances-nanomaterials-biomedical-applications-purnima-sharma-satyajit-anand?context=ubx
INDRANIL ECE
Highlight


)

(https://www.taylorfrancis.com)

Policies Journals Corporate Help & Contact Connect with us
Privacy Policy (https://informa.com/privacy-policy/) Taylor & Francis Online Taylor & Francis Group Students/Researchers @
(https://www.tandfonline.com/?(https://taylorandfrancis.com/?(https://help.taylorfrancis.com/students_researchers?

Terms & Conditions (/terms-and-conditions/)

_ga=1200055559.1771349875) _ga=1200055559.1771349875)_ga=1200055559.1771349875) (https://www.linkedin.com/compan

Cookie Policy (/cookie-policy/)

Librarians/Institutions 8&-francis-group/)
Accessibility (https://help.taylorfrancis.com/librarians_institutions?
(https://help.taylorfrancis.com/librarians_institutions/s/article/Accessibility- _ga=1200055559.1771349875)

Statement?_ga=1200055559.1771349875)

Registered in England & Wales No. 3099067
5 Howick Place | London | SW1P 1WG © 2026 Informa UK Limited


https://www.taylorfrancis.com/
https://informa.com/privacy-policy/
https://www.taylorfrancis.com/terms-and-conditions/
https://www.taylorfrancis.com/cookie-policy/
https://help.taylorfrancis.com/librarians_institutions/s/article/Accessibility-Statement?_ga=1200055559.1771349875
https://www.tandfonline.com/?_ga=1200055559.1771349875
https://taylorandfrancis.com/?_ga=1200055559.1771349875
https://help.taylorfrancis.com/students_researchers?_ga=1200055559.1771349875
https://help.taylorfrancis.com/librarians_institutions?_ga=1200055559.1771349875
https://www.linkedin.com/company/taylor-&-francis-group/
https://www.linkedin.com/company/taylor-&-francis-group/
https://www.linkedin.com/company/taylor-&-francis-group/
https://www.linkedin.com/company/taylor-&-francis-group/



