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Fig. 2 is listed the top 20 countries working in the clean 
energy R&D based on Scopus data taken on 4th September 
2021. The major countries involved were China, USA, 
India, UK, Germany, Japan, Canada, Italy, Australia, South 
Korea, France, Spain, Iran, Malaysia, Turkey, Brazil, Saudi 
Arabia, Russian Federation, Netherlands, Saudi Arab and 
Taiwan. 
 The cleaning of the energy system is also aimed at by 
the European Green Deal for which it proposes to reconnect 
with exclusive integrated renewable energy technology. At 
the same time, it promotes for smart house schemes, 
buildings based on energy efficient utilization. 

Sustainable, secure, and cheaper energy system  
Understanding impact of renewable energy (hydro, solar and  
wind power) for cost effective energy generation and 
adoptive policies for non-European countries allowing  
the world to shift properly towards sustainability goals. 
Study shows that extensive use of renewable energy effects 
in reduction of CO2 emissions, while regional diversity exists 
across continent for energy research [7]. It indicates that both 
financial development and the renewable energy sectors in 
the Middle East and North Africa are still weak such as with 
respect to improvements in the environmental quality and 

economic growth [8]. On the other hand, 
sustainable economic growth in the 
ASEAN region is accomplished by 
moderating population growth with higher 
use of renewable energy [9]. It creates idea 
model having energy security with human 
growth as well as strong sustainable 
measures.  
       Hydrogen as a versatile energy 
carrier for various sectors and works as 
sustainable and secure paradigm [10]. We 
know, sustainable environment depends 
on a secure and cheaper climate neutral 
energy system. By adapting advance 
materials technologies in water, wind, 
solar, geothermal, bioenergy, hydrogen  
etc., we can move forward towards 
sustainable energy productions. 
European Union has proposed an 
efficient hydrogen strategy for the 
climate neutral Europe. This tactical 
roadmap offers a tangible policy outline 
in which the European Clean Hydrogen 
Alliance, European Battery Alliance  
(a teamwork among public authorities, 

 
Fig. 1.  Translation of clean energy technology to achieve climate neutrality goals. 

 

 

 

Fig. 2. Top 20 Countries in clean energy research items in Scopus at dated 4th September 2021. 
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Advanced Materials Research and Innovation 
Priorities for A ccomplishing the Sustainable 
Development Goals  

Role of Advanced Materials in Sustainable 
Development Goals  

Advanced Materials are known to have the most improved 
popularity more in modern civilizations and considered as 
crucial element toward the economic growth and well-
being of the society [1]. Advanced Materials have the 
probability to contribute to the Sustainable Development 
Goals in different ways. The fabrication of advanced 
materials has a particular ecological and social importance. 
Their use in modern-tech applications, healthcare, energy 
sector, environmental importance, transport & construction 
sector etc. reveals their important role for economic & 
sustainable development towards societal well-being. 
International Association of Advanced Materials (IAAM) 
has effectively taken several initiatives in this direction and 
hopes to contribute towards the accomplishment of these 
goals [2]. IAAM is dedicated to accelerating Materials 
Research and Innovations to facilitate resources and 
technology-gathering to address sustainable developmental 
needs [3]. 

Eliminate Poverty 

The fields of Materials Science, Engineering and 
Technology are responsible for a fourth industrial 
revolution in which the world is witnessing how technology 
is merging digital, biological, chemical, and physical 
spheres of global human activities [4]. With this new 

industrial revolution, Advanced Materials are finding new 
and diverse range of applications across industries. 
Moreover, the enhancement that nanotechnology and 
materials research have made possible in Mining and 
Materials Extraction is widely known. As a result, it plays 
a vital role in creating wealth and prosperity globally and 
eliminating poverty, especially in the developing countries. 
IAAM plays its part to achieve this goal by creating a 
widespread awareness of Materials right at the grassroot 
levels and creating opportunities.  

Zero Hunger 
There are many ways in which Advanced Materials will 
help eliminate hunger. Materials Research leads to the 
formation of new materials which are at the core of 
development of new technology [5]. As a result, advances 
in Materials will lead to better protection for plants from 
�L�Q�I�H�V�W�D�W�L�R�Q�V���� �,�W�¶�O�O�� �O�H�D�G�� �W�R�� �L�P�S�U�R�Y�H�P�H�Q�W�� �L�Q�� �H�T�X�L�S�P�H�Q�W��
involved in the agriculture sector. The production of crops 
and the food distribution channels will see drastic 
enhancement. Moreover, nanotechnology can lead to better 
packaging of food and result in improving the shelf life of 
food products. An extended shelf life of food products will 
see the fortification of food and prove to be helpful in 
resource-deficient areas of the world. Overall, the 
nanotechnology applications on novel and advanced 
materials hold serious potential to facilitate technological 
advances that can help improve food security, supply, and 
production.  

Ensuring Healthy Lives 
Advanced Materials has abundant applications in the 
Healthcare sector and can help enormously in ensuring 
healthy lives for people around the world [6]. The advances 
in materials are facilitating progress for medical devices. 
With the help of new materials that have improved 

�$�G�Y�D�Q�F�H�G���0�D�W�H�U�L�D�O�V���F�R�P�P�X�Q�L�W�\���K�D�V���F�R�P�P�L�W�W�H�G���W�R���Z�R�U�N���L�Q���O�L�Q�H���Z�L�W�K���W�K�H���8�Q�L�W�H�G���1�D�W�L�R�Q�V�¶�� 
Sustainable Development Goals (SDGs) for a green  future. The International Association of 
�$�G�Y�D�Q�F�H�G���0�D�W�H�U�L�D�O�V�����,�$�$�0�����L�V���V�W�H�S�S�H�G���L�Q�W�R���W�K�H���Q�H�[�W���G�H�F�D�G�H���E�\���O�H�D�G�L�Q�J���W�K�H���µ�$�G�Y�D�Q�F�H�P�H�Q�W���R�I��
�0�D�W�H�U�L�D�O�V���W�R���6�X�V�W�D�L�Q�D�E�O�H���D�Q�G���*�U�H�H�Q���:�R�U�O�G�¶�����7�K�H���S�H�R�S�O�H���X�Q�G�H�U�V�W�D�Q�G���W�K�D�W���K�D�Y�L�Q�J���D���V�X�V�W�D�L�Q�D�E�O�H��
future should be the most importan t aim of humankind �¶ priorities . With its accumulative 
sustainable development agenda, the association puts world -wide efforts with Materials 
Science, Engineering, and Technology across spheres of academia and industry towards 
potentially addressing the cha llenges of sustainability of materials research and innovation 
for a green world.  

Source Publication 

Ashutosh Tiwari; Advanced Materials Research and Innovation 
Priorities for Accomplishing the Sustainable Development Goals, 
Advanced Materials Letters, 2021, 12(6), 1-6. 
DOI: 10.5185/amlett.2021.061633.
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properties, the medical equipment and devices are 
functioning better and providing functionality that was 
believed to be impossible until very recently. It is the need 
of medicine industry that is driving the experts to engineer 
and create new materials. These new materials have better 
and enhanced physical, electrical, and chemical properties 
and stimulate innovation. Ceramics, Biomaterials, 
Composites, and Polymers are some of the many kinds of 
advanced materials being used for the enhancement of 
medical therapy, equipment, and devices. They have 
already resulted in innovations like implantable medical 
devices, forming new tissue parts, injectable gels, and many 
more. As a result, Advanced Materials will prove to be a 
key player in ensuring healthy human life globally.  

Quality Education 

Advanced Materials is a relatively new and constantly 
expanding line of scientific enquiry [7]. With the  
materials finding a wide range of applications in multiple 
industries and business spheres, there is a growing focus on 
Materials Research and Nanotechnology. As a result, there 
is a critical need to promote quality scientific education and 
train the next generation of materials scientists and 
professionals. IAAM runs several publication initiatives 
and international open access journals with an aim to  
make quality scientific education accessible. These 
initiatives work on the model of Diamond Open Access  
and allow people to access scientific literature for free.  
By doing so, IAAM ensures inclusive and equitable  
quality education for all.  

Gender Equality 

�,�Q�� �W�R�G�D�\�¶�V�� �D�J�H����Advanced Materials has become a critical 
field for the development of national economies. Yet, there 
is an imbalance when it comes to gender equality in this 
important industry [8]. Only less than 30% of the global 
R&D workforce is represented by women. Over the years, 
IAAM has constituted one of the largest networks of 
Materials�¶ researchers, scientists, and professionals. The 
association works forward with without any discrimination 
and promotes gender equality in the Global Materials 
community. 

Clean Water and Sanitation 

Many recent developments in Advanced Materials have 
presented new approaches to deal with the challenges of 
water contamination and disinfection [9]. The field has 
shown great potential to help mankind satisfy the  
global demand of clean water. Nanofibrous membranes 
offer promising and improved efficiency in terms of 
purifying water. IAAM focuses on developing membrane 
materials and advancing technologies for water 
purification. In addition, IAAM congresses and events 
witness regular symposia on Clean Water Technologies. 
IAAM publications have also released full issues  
dedicated to use of advanced materials in water 
decontamination.   

Affordable and Clean Energy 

Advanced Materials are indispensable to fulfill the  
demand for clean energy and make possible a sustainable 
world [10]. Materials Science is facilitating the 
development of Photovoltaic materials and Thin Films to 
increase solar energy production and its efficiency. The 
turbines used in wind energy are also being made of 
polymer matrix composite materials. In the sphere of 
Geothermal Power, new materials technologies have 
become crucial for the success of Enhanced Geothermal 
Systems. With structural materials, advanced ceramics, and 
coatings for fuels, Advanced Materials can transform the 
Nuclear Energy sector as well and reduce the fuel 
consumption and greenhouse gas emissions in Fossil 
Energy. In addition, corrosion resistant coatings, Carbon 
Fiber Composites, Phase Change materials, and Optical 
Metamaterials are bound to play an important role in 
efficient energy transportation, storage, and buildings. 
IAAM works on the translation of new materials and 
collaborate with businesses and experts from the energy 
sector to make possible a sustainable future with clean 
energy.  

Decent Work and Economic Growth 

Materials Research and Development is a wide set of 
science & engineering disciplines that engages and 
employs researchers and professionals across  
industry, academia, and government labs [11].  
Advanced materials and materials research is hugely 
responsible for technological advances that we need  
for energy, defense, IT, national security, consumer 
products, telecommunications, healthcare, and many  
more. The advances in the manufacturing techniques  
for these products give the global economy the  
required boost. Advanced Materials is at the heart of 
commercial products today. From computer circuits to 
military planes, they are everywhere and thus support 
economic growth of countries. IAAM takes cognizance  
of this and utilizes its research to advance the field of 
materials science and support economic growth. 

Industry, Innovation, and Infrastructure  

Materials are responsible for innumerable valuable 
innovations around us [12]. The advanced materials  
are used in everything from automobiles to the lasers used 
by Physicists. Moreover, these resources have become 
significantly relied upon and used in industries like 
automotive, aerospace, electronics, metals, energy, 
healthcare, telecommunications, chemical, and  
many more. With applications in so many industries, 
Materials Science and Engineering are making  
�F�R�Q�W�U�L�E�X�W�H�� �W�R�� �W�K�H�� �H�F�R�Q�R�P�\�� �D�Q�G�� �D�� �Q�D�W�L�R�Q�¶�V�� �L�Q�I�U�D�V�W�U�X�F�W�X�U�H����
IAAM organizes consortium and symposia dedicated to 
bringing stakeholders from business and academia 
together. This leads to collaborations and improved 
business innovation.  
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Reduce Inequalities 

Advanced Materials has led to innovations across industries 
and is facilitating the enhancement of economies and 
creation of jobs. Thus, the field of materials science and 
engineering is leading to reduced inequalities among 
people. International Association of Advanced Materials 
works with the same vision and utilizes science, 
engineering, and technology to reduce inequalities. With 
the aim to make knowledge accessible to all, IAAM runs 
Open Access journals that allow people to access important 
scientific literature and knowledge free of cost. We have 
also taken our flagship international networking, the 
Advanced Materials Congress to multiple continents, 
including Europe, Asia, Australia, and America with an aim 
to reduce inequalities in terms of scientific exchanges and 
find partnerships. 

Sustainable Cities and Communities 

With sub areas like structural materials, construction 
materials, lightweight cementious composites, and many 
more, Materials Science holds huge potential to help 
mankind realize the dream of sustainable buildings, and 
eventually cities [13]. Shape memory alloys, piezoelectric 
and magneto strictive smart materials are extremely 
important for developing smart cities. In addition to this, 
materials science has enabled efficient use of energy-
intensive materials, retention of materials that are 
indispensable for modern technology. Moreover, by 
making possible the mitigation of corrosion and enhancing 
the processes of the Energy sector, advanced materials have 
made sustainability an achievable reality. IAAM has 
focused its research networks and consortiums on 
formulating recycle-friendly materials and green materials 
to contribute to building sustainable cities and 
communities. 

Responsible Consumption and Production 

Efficiency of processes is directly related to the 
consumption of resources. Advanced Materials have 
resulted in significant enhancement in the efficiency  
of energy production from fossil fuels [14]. Coal  
Power plants have reported improvement in efficiency  
by up to 42% with the use of new power plants. 
Development of advanced coatings has also led to  
reduced fuel consumptions. In other areas as well,  
advanced materials are responsible for the efficient 
consumption of resources. With the advent of advanced 
rubber composites, the life of tires has increased, and 
tremendous advancements have been made in energy 
efficiency because of low emissivity windows and  
green insulation mat�H�U�L�D�O�V���� �,�$�$�0�¶�V�� �Z�R�U�N�� �R�Q�� �W�K�H��
development of green materials, structural materials  
and collaborations with Energy experts is dedicated to 
reducing the consumption of natural resources. Our open 
access publication initiatives are also dedicated to  
aware people regarding their responsibility towards 
sustainability. 

Climate Action 

Climate change is perhaps the biggest problem that 
mankind faces in the 21st century. Advanced Materials and 
Nanotechnology are powerful tools that can help us tackle 
this impending global disaster [15]. Light-weight 
nanocomposite materials can reduce the weight of 
commercial vehicles which can result in a reduced fuel 
consumption. The nano-coatings have proven to be  
the best tool to reduce emissions and increase clean  
energy production. Moreover, nano-structured materials, 
like aerogels, can lead to reduction in heat transfer through 
building elements and also significantly reduce loads on 
heating systems. IAAM has taken cognizance of the role 
that nanotechnology can play to mitigate climate change 
and dedicates its research activities to the same.  

Life below water 

Aquatic and Marine pollution is another huge problem that 
the world faces as the seas are home to innumerable 
organisms and source of protein for 3 billion people. The 
advanced materials have made possible technological 
progresses to mitigate marine pollution as well. With green 
submarine cables possible now, the ocean floor can be 
monitored like never before. Also, designing and synthesis 
of carbon materials can lead to detection and removal of 
dyes, pharmaceuticals, and heavy metals from the ocean 
water. IAAM is focused with its international research 
networks and consortiums on the need to conserve different 
spheres of the environment, including the aquatic life. The 
association works with Materials research towards the 
same.  

Life on Land 

Materials Science and Engineering has effectively 
enhanced the efficiency of processes in various industries 
including Energy and Environment. Since these two 
industries are linked to the utilization of natural resources, 
Materials Engineering plays a significant role in the 
sustainable use of terrestrial ecosystems. By reducing the 
use of fossil fuels, advanced materials are contributing 
�K�H�D�Y�L�O�\�� �W�R�� �H�Q�Y�L�U�R�Q�P�H�Q�W�� �F�R�Q�V�H�U�Y�D�W�L�R�Q���� �,�$�$�0�¶�V�� �Z�R�U�N�� �Z�L�W�K��
Materials Science, Engineering, and Technology spans 
across the industries of Energy and Environment. Our 
research is dedicated to developing and synthesizing green 
materials and recyclable materials as well. 

Peace, Justice, and Strong Institutions 

Materials science, and by extension the whole scientific 
sector, is a major part of national economies. Thus, it 
impacts the level of prosperity in society in a major way. 
Materials science and its advancements is leading to new 
and innovative technological advents, which eventually 
boost the economy and make for a prosperous society. A 
prosperous society is where peace prevails, and strong 
institutions can be established. International Association of 
Advanced Materials works forward with the aim to advance 
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materials science and engineering and contribute to a 
society where everyone gets justice.   

Partnerships for the Goals 

There is a need for partnerships and collaborations to 
effectively achieve the dream of global sustainability. 
Materials Science has been a field that has enabled 
partnerships across business sectors, academia, and 
industries. Advanced Materials has effectively led to the 
amalgamation of technology experts with researchers. 
IAAM organizes consortiums and conferences that are 
aimed at creating an environment of high-end 
collaborations between the global leaders from academia 
and industry. The association has facilitated the IAAM 
Fellow Summit which will be an exclusive forum for the 
most accomplished global researchers, scientists, policy 
makers and representatives from government authorities 
[16]. This prestigious international forum will allow for 
discussions among the best minds of the world as to how 
the field of Advanced Materials can be utilized to achieve 
the goal of �8�1�¶��Sustainable Development Global 2030 
[17]. 

�$�G�Y�D�Q�F�H�G���0�D�W�H�U�L�D�O�V�¶���6�X�S�S�R�U�W���W�R���6�'�*�V 

Although the Sustainable Development Goals do not 
outline a specific role for Advanced Materials, these 
resources are particularly important for the proper and 
effective implementation of the SDGs. In the modern 
world, Advanced Materials have already started becoming 
an indispensable part across industries and all sectors of the 
economy. With the use of newly developed advanced 
materials that are highly functional, effective businesses 
across industries have begun improving their processes and 
manufacturing methods. This rising implementation of 
advanced materials in areas like manufacturing processes 
across healthcare, energy, environment, and many more has 
led them to be incredibly useful and essential for achieving 
the Sustainable Development Goals laid down by the 
United Nations. 

�0�D�W�H�U�L�D�O�V�¶���)�O�D�J�V�K�L�S 

�,�$�$�0�� �X�W�L�O�L�]�H�V�� �L�W�V�� �L�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �U�H�V�H�D�U�F�K�H�U�V�¶�� �Q�H�W�Z�R�U�N�V�� �W�R��
create interdisciplinary worldwide consortiums and 
�H�[�S�H�U�W�V�¶���J�U�R�X�S���R�Q���V�S�H�F�L�I�L�F���N�L�Q�G�V���R�I���0�D�W�H�U�L�D�O�V���5�H�V�H�D�U�F�K���D�Q�G��
Technology that are focused on taking forward the agenda 
of sustainability [18]. These topical consortiums create 
opportunities for researchers, engineers, students, and 
professionals to discuss the formulation of novel kinds of 
workable advances to create new technologies and support 
the UN Sustainable Development Goals. 
 �7�K�H�� �,�$�$�0�¶�� �F�R�Q�V�R�U�W�L�X�P�V�� �D�U�H�� �H�[�W�U�H�P�H�O�\�� �V�S�H�F�L�I�L�F�� �W�R��
themes that are indispensable to Global Sustainability  
[19]. From reducing carbon emissions to improving  
the functioning of the Energy sector to enhancing the 
quality of healthcare, Advanced Materials and 
Nanotechnology have applications in a wide range of 
important areas. The IAAM topical consortiums explore all 
these areas from the lens of Materials Research and 
generate novel ideas and solutions.  
 IAAM hosts its leading materials research and 
innovation hub, the Advanced Materials for all, in the 
�X�Q�S�U�H�F�H�G�H�Q�W�H�G�� �D�Q�G�� �X�Q�L�T�X�H�� �I�R�U�P�D�W�� �R�I�� �µ�.�Q�R�Z�O�H�G�J�H��
Experience for social �F�K�D�Q�J�H�¶ [20]. This one-of-a-kind 
prestigious materials network puts together policymakers, 
entrepreneurs, researchers, and professionals from 
academia and industry and leverages their expertise to 
devise ideas for how advanced materials can be used to 
contribute to Global Sustainability. 
 IAAM is organizing the regular IAAM Fellow 
Summit is to develop action plans for 2030 sustainable 
development objectives, "Advancement of Materials to 
Sustainable and Green World" [16]. This summit will 
analyse how advanced materials contribute to the 
sustainable development goals and will be based on 
construction of action plans with expert opinion (Fig. 1). 
Furthermore, the summit will compare the indicators of the 
sustainable development goals framework and will discuss 
the challenges on achieving the results for end-users. 

 
 
Fig. 1.   IAAM organizes the regular IAAM Fellow Summit to develop action plans for 2030 sustainable development 
objectives, "Advancement of Materials to Sustainable and Green World". 
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Fig. 2. The IAAM �¶ sustainability agendas and cooperation initiatives bring together policymakers, global scientific leaders, 
researchers and business colleagues to map out the path to propagate the idea of ownership of the waste lying with the 
creator of the product to minimize waste production for sustainable future.

R&D World Links  

International Association of Advanced Materials  
makes efforts to create an international network on 
�µ�6�X�V�W�D�L�Q�D�E�O�H�� �0�D�W�H�U�L�D�O�V�� �5�H�V�H�D�U�F�K�� �D�Q�G�� �,�Q�Q�R�Y�D�W�L�R�Q�V�¶�� �D�Q�G��
offers a wide range of cooperation like High-end- expert 
consortiums, Research & Development, Industrial 
Training, Technology Transfer, Innovations, and  
events to exchange sustainable processes at the global  
arena (Fig. 2) [21,22].  
 The Translational and Materials innovation is  
focused on enhancing new methods and technologies in 
materials sustainability for health, energy, and  
environment [23]. For making changes that matter to 
sustainable research, researchers may join the activities of 
International Association of Advanced Materials. Our 
efforts include: 
�x Constitutes consortia for academic disciplines and 

business areas that hold potential to transform the 
future markets [24]. 

�x Create decentralized multidisciplinary research 
projects beyond geographical outreach through 
engagement of world-wide joint/network labs and 
experts [25]. 

�x Finding solutions to problems, by providing the right 
network and strategies in the sectors of energy, 
environment, health, & many more [26]. 

�x Coordinates translational projects and prototype 
products to translational from research stage to  
TRL 6 or above to ensure that we create the optimum 
financial value out of your technology and research 
[27]. 

�x Provides innovative solutions and analytical strategies 
to ensure your compliance with internationally 
accepted United Nation Agenda of green practices 
through eco-friendly innovation [28]. 

�x To sign Memorandum of Understanding (MoU) for 
actively working in Translational Research 
�&�R�R�S�H�U�D�W�L�R�Q�¶�V���� �-�R�L�Q�W�� �5�H�V�H�D�U�F�K�� �3�U�R�J�U�D�P���� �(�G�X�F�D�W�L�R�Q�D�O��
Activity and Joint Supervision of PhD and Master 
Students, etc. 

 In this new decade, IAAM has included Global 
sustainability as one of the primary agendas and  
topics of discussion in all its cooperation initiatives.  
The initiatives are focused on bringing to focus specific 
areas like Sustainable Materials, Green Innovations, 
Translational Research, and many more. They bring 
together policymakers, global scientific leaders, and 



 
 

 

© IAAM  [37] 

INSTITUTE OF  
ADVANCED MATERIALS   www.iaam.se  

researchers to map out the path for global sustainable 
development. The association is also making efforts to 
propagate the idea of ownership of the waste lying  
with the creator of the product in order to minimize  
waste production. The European Commission sets the 
research and innovation priorities under Horizon Europe 
for the next four years with strategic orientations of a 
sustainable future [29].  
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Advanced Materials and Convergence 
Technologies for  Sustainable COVID-19 
Healthcare  Model  

In humans, COVID-19 risk spread rapidly with several 
clinical manifestation and public health challenges. On the 
basis of spread and severity, WHO characterized the 
COVID-19 situation as a pandemic [1,2]. Research and 
innovation in advanced materials in this prime time of 
COVID-19 pandemic should be focused on solving critical 
problems associated with diagnosis, treatment and control 
models. Most specifically stopping transmission and 
targeted drug therapy is major filed where materials 
researchers aims lie. Advanced technologies represent 
Nanomaterials more effectively in healthcare, for diagnosis 
and therapy [3]. The flexibility and compatibility of nano 
materials including quantum dots, graphene, silicon carbide 
(SiC) and carbon nanotubes etc.) and nanotechnology in 
public healthcare models, helps in its adoptability for 
medicine and industrial development [3-6]. The materials 
modified for the biosensor and bioelectronics field for 
better and unique performance in healthcare [7-9]. 
Technology make bridges between biological systems and 
electronic devices to monitor and control biological 
processes [8]. Therapeutic functional nanomaterials with 
combination of electronics demonstrates unconventional 
diagnostics capabilities [10]. Advanced technologies 
helpful to utilized materials in form of flexible battery, 3D 

integrated circuit, smart glass, biochips and G. fast chipset 
etc. for futuristic healthcare technologies [11]. 
 The far-reaching implications of sustainable public 
healthcare models have so far been largely overlooked due 
to limitation in knowledge and resources at bottom level. 
Important challenges of COVID-19 public health system 
indicated to need of solutions for the diagnosis and 
treatment segment mostly for cost, quality and universal 
availability in sustainable model.  

Sustainable healthcare model  

Standard healthcare models can be achieved by advanced 
technology of Artificial intelligence, IoT, Database 
analytics and advanced materials more effectively for mass 
community [12]. The main agenda of standard and 
sustainable public health model is to understand and 
develop materials science and technology for different 
applications thus, realized that significantly different 
properties provide roadmap for nano-materials utilization 
and sensing mechanism for effective prognosis. 
Sustainability in advanced materials will always support 
any integration, which by conventional means connect 
materials to healthcare prognosis technologies by 
maintaining its characteristics at high efficiency. 
Integration of advanced technologies in materials field is 
most challenging in present time of COVID-19 pandemic, 
where difficulties in verifying their reliability, functionality 
and effectiveness judged. The efforts to build Sustainable 
healthcare model should take into account both what is 
available and what is required to control disease burden. 
Fig. 1 described about sustainable healthcare model for 
standard healthcare practices.  

COVID-19 risk spread rapidly with several clinical manifestation and public health challenges. 
Research and innovation in advanced materials should be focused on solving critical 
problems associated with diagnosis, treatment and control models. Important c hallenges of 
COVID-19 public health system indicated to need of solutions based on cost, quality and 
universal availability in sustainable model. Standard healthcare models can be achieved by 
advanced technology of Artificial intelligence, IoT, Database an alytics and advanced 
materials more effectively for mass community. Next -�J�H�Q�H�U�D�W�L�R�Q�����³�V�P�D�U�W�´�����P�D�W�H�U�L�D�O�V���K�D�Y�H��
capacity to contribute in theranostics models in better way with high accuracy in terms of 
performance and reliability. In summary, engineered nano particles and advanced 
technologies have translational potential. Being public health professionals, technologist and 
materials researchers involved in the prognosis research should develop certain priorities for 
the society.  
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Smart materials selection 

Next-�J�H�Q�H�U�D�W�L�R�Q�� ���³�V�P�D�U�W�´���� �P�D�W�H�U�L�D�O�V��have capacity to 
contribute in targeted diagnosis and treatment in better way 
with high accuracy in terms of performance and reliability 
[10,11]. While utilization of biomolecules (proteins, 
nucleic acids, and carbohydrates et.) for recognition and 
interaction with other bio components or biomolecules that 
are expressed in disease cells is helpful to make strategies 
for prognosis. Construction of quantum dots, nanoparticles, 
and 2D material platforms decorated with biological 
components such as antibodies, peptides, nucleic acid 
aptamers, carbohydrates, and folic acid are used 
extensively for prognosis model. The potential therapeutic 
candidates and materials bears potential mechanisms of 
action on COVID-19 [13,14]. Functional candidates and 
materials can be used for targeted therapy for COVID-19 
upon validation and authorization. Further, materials 
engineering develop prototype and technologies based on 
streamline design and performance will be improved 

further with new materials to make better technologies with 
higher confidence in their properties.  

Improvement in technologies  

Advanced technologies are related to processing, 
optimization, manufacturing, refining methods will yield 
improved performance of healthcare products at lower cost. 
The emergence of artificial intelligence (AI) and its 
progressively wider impact on many sectors requires an 
assessment of its effect on the achievement of the 
Sustainable Development Goals [12]. Cloud healthcare and 
AI have major impact of healthcare practices, while 
handling large community [15]. The primary skills with the 
design, implementation, and evaluation of an AI enabled 
healthcare systems revealed the importance of data science. 
In Fig. 2, processes for creating, implementing, and 
evaluating an AI enabled system for healthcare has been 
presented. Most importantly, opportunities of better 
technologies lie in fabrication, integration, and designing of 

 
Fig. 1. Sustainable healthcare model for standard infectious diseases and healthcare practices. 

 

 
Fig. 2. Multidisciplinary process for creating, implementing, and evaluating an AI enabled system for healthcare (Adapted from [15]). 
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materials for various healthcare developmental projects 
under one roof.  
 On the other hand, surveillance for monitoring and 
understanding disease progress in region and population is 
must for making control strategies. Disease surveillance 
uses information-based technologies for the collection, 
analysis and interpretation of epidemiology data sets to 
evaluate the preventative health measures. Potential of 
disease surveillance helpful in early identification of the 
emergence of diseases outbreaks, which is further critical 
to the generation of timely responses [16]. 
 Overall, improved and compatible technologies along 
with advanced materials research can better address public 
health challenges for mass healthcare. 

Theranostic solutions  

A theranostic agent is one which serves both diagnostic and 
therapeutic functions, a capability which will have obvious 
clinical advantages [17]. The theranostics, strategies are 
helpful in incorporating biomolecules with advanced 
materials via sensor-based technologies (image, light, 
sound or signal etc.) and used in diagnosis and therapy. 
Theranostic nanomedicines have promising intrinsic ability 
to confer imaging that may yield pharmacokinetic and 
biodistribution information for the presence of the exact 
molecular target before, during, and after therapy [18]. 
Multidisciplinary basic research with materials science, 
pharmacology, nanotechnology, medicine, biology, 
computational, IT, neuroscience and diversified expertise 
helps to frame personalized medicines for a broad range of 
diseases [17-19]. Finally, theranostic technologies have 
enormous potential to enhance current healthcare practices 
and contribute more in futuristic solutions. 

Practical implications  

Being public health professionals, technologist and 
materials researchers involved in the diagnosis and 
treatment research should develop certain priorities for the 
society. Since sustainable healthcare model for mass 
healthcare practices mainly drive by smart materials, 
advanced technologies [16,19-24]. So, designed and 
development of expanding materials field keep pace with 
advancement in technologies with in information 
technologies, cloud healthcare, digital medicine and 
artificial intelligence for theranostic and disease 
surveillance services of COVID-19. Engagement in 
training and development of healthcare products against 
�S�D�W�K�R�J�H�Q�L�F�� �L�Q�I�R�U�P�D�W�L�R�Q�¶�V�� �I�R�U�� �W�K�H�� �V�D�I�H�W�\�� �R�I�� �W�K�H�� �V�R�F�L�H�W�\ is 
logical shift in pandemic era.  

Conclusion 

In summary, engineered nanoparticles and advanced 
technologies have translational potential. The hope is that 
these strategies can persuade and advise those that are 
interested in the advanced materials field of healthcare to 
rationally design and develop prognosis models.  
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Current Scenario of  Coronavirus  Pandemic  

Introduction  

The worldwide threat of Coronaviruses (CoV) based 
epidemics and the latest outbreak in China created  
several complications in current healthcare practices in 
terms of prognosis and prevention. CoV have been, 
characterized by enveloped non-segmented positive-sense 
RNA viruses, which belong to the family Coronaviridae 
and the order Nidovirales, identified s�L�Q�F�H�� �W�K�H�� ���������¶�V�� 
as a human pathogen [1]. The CoV pathogens are  
common in many different types of animals including 
camels, cats, cows, bats, horse, and human. In humans,  
till now seven types of coronaviruses have been reported, 
out of which four types (229E, NL63, OC43, and KHU1) 
are causing mild to moderate respiratory infections, like 
the common cold. Another two types, Severe Acute 
Respiratory Syndrome coronavirus (SARS-CoV) and 
Middle East Respiratory Syndrome coronavirus (MERS-
CoV), can cause severe respiratory infections, while,  
the seventh type (Novel coronavirus or COVID-19) is a 
new coronavirus recently discovered in China [2].  
In humans, COVID-19 cause illness mostly through 
respiratory or gastrointestinal infections, where symptoms 
can range from the common cold to more severe  
lower respiratory infections such as pneumonia [2]. 
Mainly person to person contact can impart more disease 
burden [3].  

 Human coronavirus outbreaks (SARS-CoV and 
MERS-�&�R�9���� �K�D�Y�H�� �F�D�X�V�H�G�� �P�R�U�H�� �W�K�D�Q�� �����Ö�W�K�R�X�V�D�Q�G��
cumulative cases in the past two decades, with mortality 
rates of 10% for SARS-CoV and 37% for MERS-CoV [1]. 
In general, different types of human coronaviruses vary in 
the severity of illness, their cause, and how far they can 
spread. Although drug repositioning and large spectra 
therapies are under evaluation, at present, no specific 
treatment is outlined for COVID-19. Risk of coronavirus 
outbreaks spread rapidly due to its ubiquitous presence 
and zoonotic mode of transmission through various host 
species [4], which makes it further complex pathogen.  
 Ideally, disease-associated biomarkers should be 
needed to identify infections with high sensitivity, 
specificity, reliability with rapidness and cost effectively 
to detect viruses. Studies related to immuno-sensing of 
bacteria or biomolecules and electrochemical biosensing 
of molecules through use of advanced material science 
have already established the biosensor research at next 
level [5,6]. Bioelectronic research on molecular switching 
through dynamic function leads towards possibility of 
advanced virus research, which can strengthen more 
efficiently to the prognosis strategies [7]. The gradual 
decline in the cost of sequencing genomes in trend studies, 
diagnostics, and real-time surveillance is helpful for rapid 
detection of disease outbreaks and understanding its 
mechanism.  
 Digitalization due to advent of technologies will  
open opportunities for fast, accurate, distant diagnosis  
and delivery models. For mass level effectiveness,  
many precise wireless devices could be integrated to  
build the digital medicine type model for coronavirus  
[8]. Considering the recent technological advances, we 
have proposed to use an advanced technological  
model for better results. This model includes integration of 
latest technology of biosensors, Internet of things,  

World Health Organization (WHO) is concerned about the pandemic of Coronavirus (COVID -
19) and controls its spreading at the high end. The International Association of Advanced 
Materials (IAAM) intends to provide forum for high -tech healthcare. In the curre nt scenario, 
IAAM called amulti -lateral consortium to developed medical technology to control the 
spreading of COVID -19 with the help of the interdisciplinary experts from multiple countries. 
This innovation is perpetuated to create multi -lateral cooperati �R�Q���L�Q���W�K�H���D�U�H�D���R�I���µ�K�H�D�O�W�K�F�D�U�H��
�L�Q�Q�R�Y�D�W�L�R�Q���D�Q�G���W�H�F�K�Q�R�O�R�J�\�¶�����$�G�D�S�W�D�W�L�R�Q���R�I���D�G�Y�D�Q�F�H�G���W�H�F�K�Q�R�O�R�J�L�H�V���D�Q�G���W�K�H�L�U���O�R�J�L�F�D�O��
integration according to contemporary healthcare measures could be a smart strategy for 
epidemic management activities. Establishing an advanced  phenotype model for prognosis is 
an important step in the prevention of infectious disease management such as COVID -19. 
This article has overviewed the global situation, efforts, and prospective of coronavirus 
pandemic.   

Source Publication 

Anshuman Mishra; Santanu Patra; Santanu Patra; Sudheesh K. Shukla; 
Pavan Pandey; Yogesh Shukla; Pavel Osmera; Pankaj Yadav; Manoj 
Pandey; Rajiv Gupta; Franck Molina; Carlos E. Semino; Ashutosh 
Tiwari; Current Scenario of Coronavirus Pandemic, Advanced Materials 
Letters, 2020, 11(4), 1-8.  
DOI: 10.5185/amlett.2020.041494. 



 
 
 

© IAAM  [42] 

INSTITUTE OF  
ADVANCED MATERIALS   www.iaam.se  

and artificial intelligence (IoT and AI) along with  
clinical phenotype models for various CoV phenotypes 
(SARS-CoV, MERS-CoV, COVID-19, etc.). If 
coronavirus infections are not properly controlled,  
public health management will decline and global trades 
along with economy will suffer. This article deals with 
hosts�¶ adaptability and pathogens variability to 
counterbalance the challenges against prognosis and 
preventive measures and produce a fundamental model  
to combat disease burden and viral infections in the scope 
of human health. 

 

Fig. 1. (a) World map of COVID-19 pandemic, date wise (b) worldwide 
total cases and (c) total cases outside China as on 03 April 2020 [14]. 

Epidemics to pandemic journey  

Coronavirus�¶ worldwide distribution and epidemiological 
parameters supporting pathogen-human interactions are 
responsible for infection. The epidemiology of COVID-19 
major outbreaks is shown in Fig. 1. The four major 
outbreaks across the world are responsible for 
approximately more than 10 thousand mortalities [9-12]. It 
suggests that more than 30 thousand infections were 
diagnosed in the last two decades. Current COVID-19 
epidemics break the geographical barrier and challenge the 
mass healthcare managements [11]. As data on 03 April 
2020, there are 1,026,974 cases and 53,975 people have 
lost their lives [13]. The COVID-19 infection has caused 

clusters of severe respiratory illness similar to severe acute 
respiratory syndrome coronavirus and is associated with 
high mortality across the world [12,13]. The major foci of 
COVID-19 have been in 21 countries having more than 
5000 infections as of 03 April 2020. The major six 
countries, i.e., United States, Spain, Italy, Germany, 
China, and France belong to three different continents: 
Asia, Europe, and America respectively. The COVID-19 
pandemic report shows these countries having more than 
58,000 infected subjects. WHO has been assessing 
COVID-19 outbreak around the clock and as per 
observation, the number of cases outside China has 
increased about twelve-folds. The number of affected 
countries has increased eightfold as on 11 March 2020, 
and the situation was declared a pandemic. At that stage, 
1,026,974 cases were observed globally with a death count 
of 53,975 in 114 countries, where around 80 percent of 
cases were in just five countries and around 60 countries 
had reported 10 cases or less. After the declaration of 
pandemic, within 23 days as on 03 April 2020 [13,14], 
cases were about eight times and number of countries 
about four folds, i.e., a complete global spread of 
infection.  
 Considering the current number of major foci, cases 
and deaths, declaration of pandemic situation is very 
timely and reasonable by WHO as this decision will alarm 
other countries and population to take preventive measures 
in advance. The 20 major foci having more than 5200 
cases are shown in Table 1. It shows that Europe and 
North America are the epicenters of COVID-19, having 
major foci in Europe (Italy, Spain, Germany, France, etc.), 
America (USA, Canada, etc.) and East Asia (China, South 
Korea, etc.). Being world�¶�V biggest population center, any 
mismanagement in healthcare practices and control 
strategies can lead to massive outbreaks in several regions 
in South Asian countries such as India, Pakistan, 
Bangladesh, Sri Lanka, and Nepal. So as the 1st step, 
connection between South Asian and other countries 
(China, Europe, America, etc.) should be cut at first 
instance at each label (populations, business products, 
food items, etc.). As the 2nd step, research, technology and 
public healthcare related information should be exchanged 
thoroughly for effective disease control and preventive 
management. 
 The most adopted practice, social distancing through 
ban on international and local travels, and complete 
lockdown in big geographical area along with work from 
home model is the best strategy for isolation and stopping 
disease transmission. During epidemic to pandemic 
journey, various Asian countries of south and east regions 
(Japan, South Korea, Singapore, and India, etc.) have 
controlled the situation effectively till now. Adaptation of 
hygiene through technology, massive diagnosis and 
quarantine, complete lockdowns are the highlighted 
activities in these countries. There is an urgent need to 
understand their preventive public health models and 
adopt it as a policy. 
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Table 1. The epidemiology of COVID-19 �P�D�M�R�U�¶�V���R�X�W�E�U�H�D�N (a) Top four 
major out breaks, (b) COVID-19 pandemic regions having more than 
10,000 infection reported as on 03 April 2020*. 
 

Top four major out breaks 

Year Disease 
Country  

and  
Region 

Total 
Infection 

Total 
Death 

Ref. 

2003 Severe acute 
respiratory 
syndrome 
coronavirus 
(SARS-CoV) 

China and 
Hongkong 

8096 774 [9] 

2012 Middle East 
respiratory 
syndrome 
coronavirus 
(MERS-CoV) 

Saudi Arab 
and Middle 
East 

2494 858 [10] 

2015 Middle East 
respiratory 
syndrome 
coronavirus 
(MERS-CoV) 

South 
Korea and 
China 

186 38 [12] 

2020 Novelcoronavirus 
(2019-nCoV)* 

203  
Countries  

1,026,974 53,975 [13] 

COVID -19 pandemic regions having more than 10,000 infection 

S.No. Country 
Total 
Infection 

Total  
Death 

1. United States 245,175 6,059 

2. Spain 117,710 10,935 

3. Italy 115,242 13,915 

4. Germany 85,269 1,111 

5. China 81,620 3,322 

6. France 58,441 5,380 

7. Iran 53,183 3,294 
8. United Kingdom 33,718 2,921 

9. Switzerland 19,106 565 

10. Turkey 18,135 356 
11 Belgium 16,770 1,143 

12. Netherlands 14,697 1,339 

13. Canada 11,268 138 
14. Austria 11,129 158 
15. South Korea 10,062 174 

* In 2020 COVID-19 outbreaks was pandemic with major foci having 
close to 10000+ infections data as on 03 April 2020 [13]. 

Technologies for prognosis and preventive  

Use of the latest advancements of materials for sensor 
technology may be one of the appropriate leads towards 
virus detection from broad level. Studies based on 
nanoparticles, graphene, aptasensors, and ratiometric 
fluorescent have found to be effective for pathogen 
identification and their analysis [15,16]. The novel and 
interesting researches on functional genomics, quantitative 
genetics, genomic prediction, and epigenetics are helpful 
for understanding emerging disease, while additional 

environment-based studies were helpful in predict risks 
earlier [17,18]. 
 The development of artificial intelligence (AI)-based 
technologies in medicine has some practical issues in 
implementation related to clinical workflows, data 
sharing, privacy, transparency of algorithms, data 
standardization and interoperability across multiple 
platforms, which further have concern for patient safety 
[19]. Machine learning and deep learning are important 
analysis categories used in AI. IoT devices have become 
an essential part of the technology industry, as they can 
collect data and transfer it to research professionals via 
linked devices. Handling of data and inference of real 
meaning is quite challenging. The role of cloud computing 
is useful for gathering information, data exchange, 
connectivity and storage management.  
 Development of IT-based crowd management 
platforms for various markets, bus and train stations, 
airports, seaports will bring real-time monitoring of crowd 
for better control management. Registration of all the 
patients or subjects visiting hospitals through single 
mobile platform in the city by health authority. Through 
mobile phone sensing and being location/situation 
specific, we will get the information related to identical 
phenotypes together and monitoring them through 
coronavirus specific platform supports system. GIS 
Mapping and Spatial Analyses based health management 
will bring quick and flexible applications for advanced 
techniques.  
 The virus inactivation and filtration, by various 
strategies (pH, UV, filters, etc.) is a robust and effective 
control measure [20-22], and needs further consideration 
as an important virus clearance technology. Material 
science and technology research will bring forth latest 
advancements in therapy and control strategies of virus. 
Digital technology for mass healthcare has become more 
affordable, cost effective, and easy to handle in health care 
practices [23,24]. Interestingly, digital medicine is poised 
to transform biomedical research, clinical practice and  
the commercial sector. Integration of all interdisciplinary 
technologies in single platform is the need of the hour [20-
24] for standard healthcare management for prevention 
and control of current COVID-19 [11]. All above 
advanced technologies were helpful to provide better 
solutions in prognosis and prevention of coronavirus 
epidemics and pandemic situation.  

COVID -19 tests  

WHO has recommended that all the countries should leave 
no stone unturned in the attempt to test their people for 
COVID-19 as much as possible. At this point, since no 
vaccine has been developed to counter this virus, the only 
way the human race can tackle this situation is by testing. 
If the presence of COVID-19 is detected early, then there 
are higher chances of the patient overcoming this dreadful 
virus. Therefore, it is really important that all the countries 
test heavily at this point of time.  
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 Currently, PCR and immunoassay technologies are 
ideal for primary clinical decision. Correct diagnosis is 
must for final treatment. However, similar type co-
infections or clinical phenotypes by other seasonal viruses 
such as influenza viruses and enteroviruses can make 
diagnosis complicated. The pandemic situation has been 
generated due to breaking of the barriers related to 
populations, regions, and environment. In such instances, 
misidentification or false positive results can affect proper 
treatment. The advanced genomics is helpful in point-of-
care real-time RT-�3�&�5�� �G�L�D�J�Q�R�V�W�L�F�� �W�H�V�W�V���� �D�V�� �L�W�¶�V�� �E�D�V�H�G�� �R�Q��
the genomic sequence of CoV. The genetic database is 
helpful in comparison and establishing link with other 
similar pathogens. The early detection of COVID-19 is 
critical to isolate confirmed cases and prevent further 
transmission [25]. Typically, it will reduce the time spent 
in isolation process. The study from swab samples in the 
epidemic area of China shows that chest CT had higher 
sensitivity for diagnosis of COVID-19 as compared with 
initial reverse-transcription polymerase chain reaction 
(RT-PCR) [26]. To avoid disease spreading, there is 
urgent need to shift research funding for diagnosis based 
on technologies, which can work with advanced genomics 
of pathogen and host interactions. Gene-environment 
interaction is an important aspect, which can cover 
emerging trend of pathogens and their pathogenicity. To 
understand the disease mechanism, developing fluorescent 
based real-time PCR kit is also useful to get results 
rapidly. Several test kits to detect monoclonal and 
polyclonal antibodies against COVID-19 in patients are 
important to detect the virus.  
 The important guidelines regarding methodology, 
epidemiological characteristics, disease screening, 
population prevention, diagnosis, treatment and control for 
the COVID-19 must be followed [27]. The diagnostics 
company Cepheid declared that it has received emergency 
authorization from the U.S. Food and Drug 
Administration (FDA) to use its rapid molecular test  
for point-of-care patients that can detect the virus  
that causes COVID-19 in 45 minutes [28]. The U.K. 
recently announced a £46 million aid package to fight  
the new coronavirus, including funding for a rapid 
diagnostic test and assisting health system preparation in 
vulnerable countries [29]. All  the above-mentioned fast 
track-based initiatives are important to combat COVID-19 
effectively. 

Need of the Hour: Worldwide efforts for 
successful treatment 

WHO announced a large global trial of the potential drugs 
for COVID-19 [30]. Several drugs, which received 
significant attention in many countries against the 
dangerous COVID-19 were used for effective treatment. 
The drug remdesivir stops viral replication by inhibiting  
a key viral enzyme, the RNA-dependent RNA  
polymerase, found to be one of hope in case report of 
COVID-19 [31].  

 Likewise, drugs chloroquine and hydroxychloroquine 
work by decreasing the acidity in endosomes, 
compartments inside cells that they use to ingest  
outside material and that some viruses can coopt to enter a 
cell. Researchers in China have published a study  
in which they treated COVID-19 patients with  
chloroquine [32]. French researchers also reported treating 
effectively with hydroxychloroquine [33]. Lopinavir 
inhibit the protease of HIV, an important enzyme that 
cleaves a long protein chain into peptides during the 
assembly of new viruses. The combination of drugs 
(Ritonavir/lopinavir), was also one option to treat  
COVID-19 [34]. 

How long until  we develop the COVID-19 vaccine? 

There are many vaccines in developmental stage across 
the world. In fact, one is under human trials. Vaccine 
development is related to animal than human trials to 
understand its efficacy for the safety and protection.  
Due to various human variant of coronaviruses and 
diversified affected populations, it is challenging to make 
it compatible for various populations of different 
continents. Various vaccines are either in 1st stage or 
waiting for human trial in coming months. The first  
dose of the mRNA-1273 coronavirus vaccine, developed 
by the US National Institutes of Health (NIH) and 
�0�R�G�H�U�Q�D�¶�V�� �L�Q�I�H�F�W�L�R�X�V�� �G�L�V�H�D�V�H�� �U�H�V�H�D�U�F�K�� �W�H�D�P���� �Z�D�V�� �J�L�Y�H�Q���W�R��
the first participant in their phase 1 study on March 16, 
2020 [35].  
 Authorities in China granted approval last week for 
phase 1 clinical trials of a coronavirus vaccine developed 
by researchers at Tianjin-based CanSino Biologics and the 
Academy of Military Medical Sciences. Pennsylvania-
based INOVIO announced the receipt of a new $5 million 
grant from the Bill & Melinda Gates Foundation on March 
12, 2020 to accelerate the testing of its novel DNA 
vaccine for COVID-19, known as INO-4800 [35]. The 
�(�X�U�R�S�H�D�Q�� �&�R�P�P�L�V�V�L�R�Q�� �K�D�V�� �R�I�I�H�U�H�G�� �X�S�� �W�R�� �¼������ �P�L�O�O�L�R�Q�� �R�I��
financial support to CureVac, which plans to launch 
clinical tests in June 2020. German immunotherapy 
company BioNTech and American pharma giant Pfizer 
codevelop and distribute an mRNA-based vaccine against 
the novel coronavirus.  
 Another method is known as Plasma Therapy in 
which plasma of the recovered patient containing the 
antibodies that can fight against COVID-19 will be 
transferred to the body of the person who is struggling to 
develop their own antibodies [36]. This process for 
COVID-19 is also still under trial but the Chinese doctors 
have claimed and published their research according to 
which they were able to treat 7 out of 10 patients 
successfully using Plasma Therapy. Thus, the  
doctors of Britain and America have also started trials 
using Plasma Therapy.  This therapy will only act as a 
stopgap measure until better treatment or vaccine is 
available. 
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Adaptation of hygiene  

Ensuring the hygienic travel and transport is important  
for controlling any epidemic situation and stop it to 
become pandemic. In various infectious diseases, not only 
diseased but also asymptomatic persons play key role in 
disease transmission. So, health authorities should 
�H�V�W�D�E�O�L�V�K���W�K�H���E�H�V�W���K�H�D�O�W�K�F�D�U�H���S�U�D�F�W�L�F�H�V���I�R�U���S�H�U�V�R�Q�¶�V���G�L�V�H�D�V�H��
carrier screening and document it in the health passport or 
other biological testing system and tools, which cover  
long term health history. This kind of adaptation will be 
helpful for defined decision for travel, which can be 
conducted through certain guidelines and ensure zero risk 
to others. 

Identification of risk models 

Controlling the disease transmission from one country to 
another is one of the key policies, which ensures to stop 
disease spreading within community or in countries. 
Specifically, transmission associated with public mobility 
such as travel, tourism, religious gathering spread more 
with the help of regional mobility, which further becomes 
dangerous due to community transmission. �7�K�H�U�H�I�R�U�H�����L�W�¶�V��
important to work in dual frame of travel transmission in 
which one part is focused on international hygiene for 
travelers safety purposes, while another part is focused on 
stopping regional travels, where mobility was stopped for 
a while and start community based preventive healthcare 
management. Therefore, global lockdown and stay at 
home are the best prevention practices for COVID-19. 

Initiative of scientific world 

In the pandemic situation, scientific world has stimulated 
the process and management of rapid publication for 
knowledge sharing and research promotion through 
funding opportunities. In publication field, publishers  
have made coronavirus (COVID-19) content freely 
available and reusable. More than 30 leading publishers 
have committed to making all of their COVID-19 and 
coronavirus-related publications, and the available data 
supporting them, immediately accessible in PubMed 
Central (PMC) and other public repositories [37]. Elsevier 
�K�D�V�� �G�H�Y�H�O�R�S�H�G�� �³�1�R�Y�H�O�� �&�R�U�R�Q�D�Y�L�U�X�V�� �,�Q�I�R�U�P�D�W�L�R�Q�� �&�H�Q�W�H�U�´����
where you will find expert, curated information for the 
research and health community on COVID-19. All 
resources are free to access and include guidelines for 
clinicians and patients [38]. 
 The leading research funding organizations, NGOs, 
etc. are deeply concerned for the COVID-19 pandemic 
situation and have opened funding opportunities  
for public health. Table 2 refers to various funding 
opportunities and data sharing information by world 
leading organizations.  
 In the current scenario, International Association of 
Advanced Materials (IAAM) has encouraged R&D 
consortium on COVID-19 by creating multi-lateral 
coop�H�U�D�W�L�R�Q�� �L�Q�� �W�K�H�� �D�U�H�D�� �R�I�� �µ�G�L�J�L�W�D�O�� �K�H�D�O�W�K�F�D�U�H�� �L�Q�Q�R�Y�D�W�L�R�Q��
�D�Q�G���W�H�F�K�Q�R�O�R�J�\�¶�� 

Table 2. Appreciable and timely contribution of world-leading 
organizations for research and data sharing on COVID-19. 

Funding 
Category 

Name of call Funding 
agency 

Ref. 

R&D Coronavirus Disease 2019 
(COVID-19) 

NIH, USA [39] 

R&D Urgent Competitive Revisions 
for Research on the 2019 Novel 
Coronavirus (2019-nCoV) 

NIAID and 
NIGMS, 
USA 

[40] 

R&D Development of therapeutics 
and diagnostics combatting 
coronavirus infections 

European 
Commission 

[41] 

R&D RAPID Research on 
Coronavirus (COVID-19) 

NSF, USA [42] 

R&D Rapid Response Call for novel 
coronavirus research 

UKRI, 
United 
Kingdom 

[43] 

R&D Novel Coronavirus (COVID-
19) Rapid Research Funding 
Opportunity 

CIHR, 
Canada 

[44] 

R&D  Rapid support for research into 
coronaviruses and their impact 

SNF, 
Switzerland 

[45] 

R&D Fast-tracking research into 
treatments for COVID-19 

Health 
Ministry, 
Australia  

[46] 

R&D Initiative to Speed Development 
and Access to Therapies for 
COVID-19 

Bill & 
Melinda 
Gates 
Foundation 

[47] 

R&D Fund for social cause Seattle 
Foundation 

[48] 

Data 
sharing 

Novel Coronavirus Information 
Center 

Elsevier [49] 

Data 
sharing 

Sharing research data and 
findings relevant to the novel 
coronavirus (COVID-19) 
outbreak 

Wellcome 
Trust 

[50] 

R&D Fighting COVID-19 TDB/DST [51] 

R&D CSIR-NMITILI Proposal on 
Coronavirus 

CSIR [52] 

 

Multi -end Consortium on COVID -19 

International Association of Advanced Materials (IAAM) 
had organized the 4th �H�G�L�W�L�R�Q���R�I���µ�7�U�D�Q�V�O�D�W�L�R�Q�D�O���5�H�V�H�D�U�F�K���	��
�,�Q�Q�R�Y�D�W�L�R�Q�� �6�\�P�S�R�V�L�X�P�¶�� �Z�L�W�K�� �W�K�H�� �W�K�H�P�H: �µ�7�U�D�Q�V�O�D�W�L�R�Q�D�O��
�5�H�V�H�D�U�F�K�� �D�Q�G�� �,�Q�Q�R�Y�D�W�L�R�Q�� �I�R�U�� �+�H�D�O�W�K�F�D�U�H�� �7�H�F�K�Q�R�O�R�J�\�¶ on 
10 February 2020 at VBRI Innovation Centre, New Delhi, 
India (Fig. 2) [53]. The aim of this edition was to create 
consortium in the area of advanced research & innovation 
for digital medicine. This consortium had run with two 
sessions, where 1st session covered 11 important keynotes, 
invited and innovative talks. Then, the 2nd session had 
translational research and technology cooperation 
consortium for coronavirus research. This consortium was 
focused on current epidemic of a novel coronavirus 
affecting China, along with reported cases in 27 other 
countries at that time. Further it was assuming to spread 
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beyond border across other continents, so making strategy 
in advance was one of the timely initiatives for prevention 
methods.   This meeting brought together interdisciplinary  
scientists working in several fields like healthcare, 
biotechnology, IT, computational, nanotechnology, 
medicine, and chemical engineering for exchange of  
ideas and recognized effective research and technology  
for a healthy tomorrow. It was intended to form a network 
of collaboration for the utilization of various 
interdisciplinary scientific experts and valid healthcare 
solutions based on digital medicine were also presented. 
Finally, the scientists of consortium believed that the 
applications of integrated technology system will be 
transferrable to virus infected multiple hosts system 
including human as preferable. 

Future prospects 

The recent and future challenges of various virus species, 
due to complex diagnosis and ineffective control 
mechanisms, have attributed negative impact on human 

health [54]. The threat posed by COVID-19, can be 
overcome if as the 1st step, countries can identify, isolate, 
and treat cases immediately. At the same time, as the  
2nd step, stopping population mobility and tracing 
asymptomatic cases is very important, as handful of cases 
can become source of community transmission. China and 
South Korea have demonstrated that this virus can be 
suppressed and controlled through better and timely 
healthcare management. 
 Efforts based on multilateral and multi-disciplinary 
approaches may lead to development of effective 
technology. Further, technology development will be 
continued together with our existing experiences gained 
with the sixth phase of a field trial of the mHospitals [55-
58], cardiac cloud care at home. mHospitals is a 
revolutionary virtual hospital that utilizes cloud medicine, 
machine learning, and artificial intelligence to provide the 
best quality of cardiac care along with the ultimate 
convenience. This kind of integrated approaches with 

 
Fig. 2. Consortium to combat epidemic Coronavirus disease using digital medicine at VBRI Innovation Center, New Delhi, India. 
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biotechnology models may bring better solutions for 
current coronavirus challenges.  

Conclusion 

Virus infection globally affects the human health and is 
considered a limiting factor for further sustainable 
development. This editorial extensively highlights 
important technology parameters which can be used for 
effective prognosis and control strategies. VBRI 
demonstrated the preventive and prognosis model for 
coronavirus epidemic using AI-enabled wireless medicine. 
This model came to an end with the advanced technology 
through experts laying emphasis on the need and efforts of 
VBRI to form a multi-ends international alliance to 
develop world-class healthcare solutions based on AI and 
ML digital medicine. VBRI is committed to establishing 
parallel wireless healthcare technology, for the benefit of 
mankind. The consortium of coronavirus will be 
conducted to make worldwide network for sharing 
knowledge and technology beyond boundaries to combat 
all kinds of coronavirus challenges more effectively. 
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Current Scenario of Healthcare  
e are delighted to publish the 10th volume,  
1st issue, 2019 of the Advanced Materials 
�/�H�W�W�H�U�V�� �Z�L�W�K�� �W�K�H�� �H�G�L�W�R�U�L�D�O�� �R�Q�� �W�K�H�� �µ�&�X�U�U�H�Q�W��

�6�F�H�Q�D�U�L�R���R�I���+�H�D�O�W�K�F�D�U�H�¶�� 
 Medical errors pertaining to health care has been 
growing over the last decade and some studies depict that 
they are quite difficult to manage. 
 Numerous investigations center around patients 
encountering damage and give a significant understanding 
of the extent of mischief coming about because of blunders.  
 The Different investigations, more constrained in 
number, center around the event of mistakes, both those 
that outcome in mischief and those that don't (now and then 
called ''close misses"). It is found to get more faults the 
�G�R�F�W�R�U�¶�V�� �I�D�F�L�O�L�W�L�H�V than in other medicinal services 
conveyance settings.  
 Blending and translating the discoveries in the writing 
related to mistakes in human services is convoluted because 
of the nonappearance of institutionalized terminology. For 
reasons, in this report, the terms mistake and antagonistic 
occasion are characterized as pursues: A blunder is 
characterized as the disappointment of an arranged activity 
to be finished as expected or the utilization of a wrong 
intend to accomplish a point. An unfriendly occasion is 
damage caused by medicinal administration as opposed to 
the basic state of the patient.  
 An occasion owing to mistake is a "preventable 
unfriendly occasion". Negligent unfavourable occasions 
speak to a subset of preventable unfavourable occasions 
that fulfil lawful criteria utilized in deciding carelessness, 
i.e., regardless of whether the consideration gave neglected 
to meet the standard of consideration sensibly expected of 
a normal doctor met all requirements to deal with the 
patient being referred to.  
 Medical errors have been considered widely for a few 
reasons: it is a standout amongst the most well-known sorts 
of blunder, significant quantities of people are influenced, 
and it represents a sizable increment in human services 
costs. There are likewise methodologic issues: prescribed 
medications of doctors, are broadly utilized, so it is 
anything but difficult to recognize a satisfactory example of 
patients, who encounter antagonistic medication occasions; 
importantly, medication recommending process gives great 
documentation of medicinal choices, and a lot of this 
documentation lives in mechanized, effortlessly available 
databases�����D�Q�G���S�D�V�V�L�Q�J�¶�V���R�Z�L�Q�J���W�R���S�U�H�V�F�U�L�S�W�L�R�Q���P�L�V�W�D�N�H�V���D�U�H��
recorded on death declarations.  

 There are more likely different territories of human 
services which are conveyed to be less concentrate yet may 
offer an equivalent or more noteworthy open door for 
development in security. Endeavours to survey the 
significance of the different types of mistakes, which are, 
as of now, hampered by the absence of an institutionalized 
scientific categorization for announcing antagonistic 
occasions, mistakes, and hazard factors. A predetermined 
number of studies center straightforwardly count around 
the reasons of these antagonistic occasions, yet activities to 
order unfavourable occasions as indicated by "main 
drivers" are entangled by the way that few interlocking 
variables regularly add to the fault or arrangements of 
mistakes that produce the result for the unfriendly occasion. 
Lately, some advancements toward a more institutionalized 
classification and scientific categorization has been made 
in the drug zone, yet much work stays, yet to be finished. 
There are adequate potentials to empower healthcare by the 
advancement of materials. This journal continuously 
intends to provide an global publication platform for the 
broad spectrum of issues regarding experimental and 
theoretical advancements in the science, engineering and 
technology of healthcare materials including biomimetic 
materials, molecular device materials, hybrid composite 
materials, supramolecular systems, functionalized 
polymers, energy-transfer and information materials, 
biodegradable, bio based and/or environmental friendly 
materials and other healthcare related fields including drug 
delivery, tissue engineering, biosensors, gene editing and 
delivery etc.  
 The journal has anticipated to become more popular 
with good impact factor by June 2019. As an editor, we 
aspire to welcome more authors, reviewers and readers in 
recent time. Your suggestions and opinions would be 
greatly appreciated for the progress of the journal. 
 

W 

Source Publication  

Ashutosh Tiwari, Current Scenario of Healthcare, Advanced Materials 
Letters, 2019, 10(1), 1-1.DOI: 10.5185/amlett.2019.1001. 



 
 

 

© IAAM  [50] 

INSTITUTE OF  
ADVANCED MATERIALS   www.iaam.se  

Impact of Digital Transformation for Mass 
Healthcare  

ass Healthcare is prominent 
field and it must be noted 
that over the last couple of 

decades, the entire healthcare industry 
has digitized health care landscape. 
Digitalization conveyed moment 
access to data, made the sharing of data 
simpler among social insurance 
experts and enhanced the efficiencies 
of patient results. Automation has 
substantially changed the medicinal 
services industry and made it more 
savvy for associations to run everyday 
tasks.  
 Automation is the utilization of 
data innovation that lessens the 
requirement for human work in the 
making of results. The present mechanization advances 
are equipped for significantly more than human 
managers. For example, a decrease of managerial 
outstanding tasks at hand, enhancement of the 
consistency of patient consideration, end of waste, 
improvement of data trade, investigation of information, 
and checking of patients would all be able to be 
streamlined with information mechanization. There 
might be a piece of legitimacy to this stress; some social 
insurance clients essentially want to manage a human 
when they make arrangements or demand data.  
 In any case, more youthful patients skew the other 
way: they anticipate that information will be conveyed 
through the web on their favored timetable, and 
mechanization can help with conveying the sort of 
administration that medicinal services clients who 
experienced childhood with the web anticipate. 
Moreover, computerization builds the measure of time 
medicinal services experts have accessible for direct 
association with patients, and in addition, enables them 
to oversee more patients in the meantime.  
 So far, we've been discussing computerization in 
theory. How about we take a gander at a solid case of 
how computerization is expanding the effectiveness and 
efficiency in medicinal services associations. Planning 

arrangements are a piece of the regular day to day 
existence of a human services association. Staff invest 
their energy booking arrangements, noting calls from 
patients, and calling patients to remind them about 
arrangements. As opposed to squander valuable time 
with managerial work, human services gatherings can 
robotize the greater part of their planning. By 
computerization, patients can see when they can access 
the arrangements and book a space.  
 Human care associations profited by digitization and 
automation of medicinal services information. They 
work under stringent administrative necessities and can't 
simply rent any old server or introduce a site with the 
module and begin booking arrangements. The security 
worries of social insurance associations go past Health 
Insurance Portability and Accountability Act (HIPAA)-
privacy rule. One of the less regularly considered 
advantages of automation is the capacity to improve the 
security of human services associations. Genuine 
information breaks and security bargains are regularly 
the consequences of human blunder. The probability of 
oversights prompting security vulnerabilities decreases 
considerably by removing the person from the circle and 
computerizing information sharing and handling 
assignments. Likewise, targeted mass healthcare 
structures with improved accessibility and quality due to 
digital transformation and significant innovations, actual 
impart transformed real-world health and foster 
affordable care in the mass framework. 

Take care of yourself and stay healthy. 
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Intelligent Healthcare for Future Medicine  

ealthcare technology continues to grow, in 
almost all usefully processes, involved from 
patient care to database management and from 

lab research to innovation in devices. Technological 
elevate in healthcare devices confer user-friendly 
services, while artificial Intelligence (AI) in machines 
and computational discipline acclaim overall sense of 
healthcare perspective. Today, there are many 
technological advancements and models that helps in 
Drug discovery connections, minimizing errors in 
Health system, Maternal mortality, Drug-interaction 
risks and relationships among genes, environment, 
diseases and other entities.  
 Researchers can produce new theories to utilize the 
subsequent unique representations and proof supported 
forecasts. Fuelled by intellectual stage, Watson for Drug 
Discovery conveys a psychological stage for the 
characteristic dialect to prepare in the existing area of 
Science This AI-based methodology gives Watson, for 
Drug Discovery, a chance to filter and break down the 
huge learning base more completely and quicker than 
straightforward enquiry instruments or unaided research 
groups.  
 As Life Sciences learning sources, are as a rule, 
always refreshed, you will remain contemporary with 
them. Continuously utilize the most recent adaptation of 
the item and its application improvements. Logical 
achievements, Pharmaceutical organizations, biotech 
and scholarly establishments utilize Watson for Drug 
Discovery to help with new medication target, 
distinguishing proof and medication repurposing. 
Associate your in-house information with open 
information for a rich arrangement of Life Sciences 
learning. Abbreviate the medication revelation process 
and improve the probability of your logical leaps 
forward.  
 Watson for Drug Discovery has seven modules that 
reflect the enquiries, steps and procedures that specialists 
follow in a medication disclosure process. Specialists 
begin with a competitor list, for example, a gathering of 
ailments, mixes, qualities, or medications they'd jump at 
the chance to limit for further testing. Watson for Drug 
Discovery predicts or characterize connections among 
them through the different modules. Based upon your 

examination venture, you may utilize one, two or all 
modules at various occasions and in numerous ways.  
 The modules are unique, corresponding to the focal 
points on a centre of the focal storehouse of learning 
from a great many restorative articles, abstracts, licenses, 
medications, conditions and qualities/proteins. You 
may, likewise, associate your own restrictive learning 
stores to Watson Drug Discovery for examination. The 
IBM Watson psychological stage, prepared with social 
insurance and life sciences learning, utilizes regular 
dialect handling to comprehend logical implications in 
this abundance of information to distinguish 
associations.  
 This psychological stage can, likewise, help to 
create new theories by anticipating potential connections 
not definitely known. Results come as intelligent 
perceptions that demonstrate the associations and 
connections. These dynamic visuals enable you to 
comprehend vast volumes of information and identify 
the flag in the clamour to produce new bits of 
knowledge.  
 Thus straightforward, technological innovation with 
quality attributes in healthcare is perceive as a source of 
future medicine. 
 
Keywords 

Intelligent healthcare, future medicine, IBM watson 
psychological stage, watson drug discovery, artificial 
intelligence-based healthcare. 
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Tech-Footprints  for Virtual Medicine  
he health care driven tools and solutions speed up 
the overall time for treatment as well as create 
better enduring experiences, which is the need of 

the hour, at the same time. It eventually raises the 
standards of the health care industry across the spectrum 
by understanding as well as responding to customers in 
a systematic and logical manner. Computational and 
information system that mines healthcare database with 
improve treatment cost-effectively, seeking 
opportunities for growth in industry regularly. 
Challenges and opportunities were counterbalance by 
artificial intelligence (AI), information technology, 3-D 
printing etc. in astounding ways to encourage healthy 
lifestyles. Besides that, these modern tech tools and 
solutions have the ability to create a wide range of AI-
enabled medical models, as well as develop and analyze 
critical data, and bear in mind, all-in-one integrated 
medicine for streamlined care.  
 According to recent studies, the tech advancements 
not only provides key insights, but also integrate modern 
channels too such as emails, social media and more 
patterns to foster better relationships. They are designed 
to reveal invaluable insights of digital medicine from the 
current trends in real time, which has the ability to 
empower the entire health care industry.  
 An unfavourable/ error occasion is characterized as 
damage caused by restorative administration instead of 
by the hidden sickness or state of the patient. Not all, but 

rather a sizable extent of unfriendly occasions is the after 
effect of mistakes. Various investigations have taken a 
gander at the extent of unfavourable occasions owing to 
medicinal mistake. Due to methodologic challenges, far 
less investigations center around the full scope of 
mistake�² in particular, those that outcome in damage 
and those that open the patient to chance however don't 
result in damage.  
 AI-enabled technologies are making great strides 
regularly, reflected by increasing virtual medicine start-
ups. The intelligent healthcare systems are contributing 
effectively due to tech footprints, spread in hospitals and 
health industries through advanced devices which 
penetrated the human care systems at a deeper level. 
These tools not only curate intelligent data and 
systematize analytic asset discovery, and governance, 
but also improve the delivery model. It can empower 
industry experts to deeply analyze/study/break/ 
understand text to extract metadata from the extensive 
content; which may or may not include integral 
concepts, as well as entities.  
 The decade groomed with the cloud know-how, 
upgraded the healthcare system more and making it 
easier than ever before. The entire practice of high-tech 
healthcare can be revolutionized by intelligent 
technologies making wide acceptability to reduce world 
vulnerability towards the intelligent lifestyle. 
 
Keywords 

Digital healthcare, virtual medicine, all-in-one 
integrated care, intelligent lifestyle. 

T 

Source Publication  

Ashutosh Tiwari; Tech-footprints for Virtual Medicine, Advanced 
Materials Letters, 2019, 10(4), 230-230.DOI: 10.5185/amlett.2019.1004.  



 
 

 

© IAAM  [53] 

INSTITUTE OF  
ADVANCED MATERIALS   www.iaam.se  

Artificial Intelligence and Machine Learning 
Empowering  the Mass Medicine  

oday, the world is witnessing great advances in 
the healthcare industry through technological 
innovations that will lead to a brighter future. 

Technology and Innovation is playing a major role in 
clinical training, robotics, drug discovery, disease 
management and e-medicine field. Recent advent of 
Artificial Intelligence (AI) and Machine Learning (ML) 
has led to massive developments in the healthcare 
industry. This advancement has enabled the mining of 
complex data as it is based on artificial intelligence and 
machine learning algorithms, that processes language 
and image recognition which can be done for a 
controlled study of patients.  
 Advanced technology is also playing a major role in 
drug safety through efficient drug manufacture. There 
are innovations with regard to mining medical records, 
and doing a controlled study, along with risk assessment 
in real-time systems, leading to a reduction in the cost of 
medical treatments and promising a healthy future. 
 Robotics is another field where massive platform of 
AI and ML is adopted. Advanced technology such as 
nanotechnology and genealogy are evolving due to 
robotic learning systems. There are robots that are 
assisting in performing surgery, heart sound analysis, 
non-invasive procedures & complex brain surgeries in a 
precise manner and helping in several other treatments 
besides providing clinical training too. In this way, 
medical research has become well-equipped to save 
people from health ailments. These robots equipped with 
knowledge-based systems, along with natural language 
processing as well as sentiment analysis even suggest the 
appropriate line of treatment that should be taken by the 
patient. Also, robotics will play a crucial role in safe drug 
manufacture to ensure quality control and perform drug 
marketing too. Their patient knowledge-based systems 
are set to ensure drug efficacy. Innovations in healthcare 
have led to quality control in the manufacture of drugs, 
including those for chronic ailments like cancer and 
cardiac diseases.  
 There are AI powered devices that can accurately 
diagnose diseases at an early stage to help medical 
professionals in providing treatment effectively. 
Advance technologies, helping in hospital management 

to ensure effective utilization of its resources. Due to 
these breakthrough innovations in hospital management, 
painful surgeries and long treatment processes are being 
avoided. This is why governments all across the world 
are formulated national health policies to ensure that 
their citizens get access to healthcare at minimal costs in 
the remotest locations.  
 Presently, intelligent medicine contributing effectively 
in healthcare and their use progressing day by day through 
the incorporation of alternative, conventional medicine, 
modern medical technologies as well as nutrition, organic 
food, health supplements and wellness remedies. On the 
other hand, digital medicine revolutionaries the health 
sector by use of medication and sensor components. Today, 
pharmaceutical therapy adopted towards more patient 
adherence through digital medicine. 
 In the meanwhile, cloud computing systems 
revolutionaries the medical filed globally. It is providing 
big storage and processing capacity for unlimited data of 
various sources. Even world-wide networks can include 
many experts for real-time access and analysis and help 
in fighting disease research.  
 Still, artificial intelligence and machine learning are 
yet to reach its highest peak with regard to healthcare. 
Clinicians and hospitals are moving forward in this 
direction by ensuring healthcare in real-time for the 
safety of patients. The next steps will be e-healthcare 
implying technological innovation of artificial 
intelligence and machine learning in a single platform, 
which is going to play a major role in healthcare to 
ensure physical & mental well-being of patients. 
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Smart Healthcare Pulls up Clouds for Virtual 
Medicine 

 
he field of medicine and healthcare services is 
one of those rare industries that are yet relatively 
unknown to the world of technology and cloud 

computing. It would not be wrong to say that the world 
of medicine has always been an ocean of paper trails, fax 
machines and hard copies. Due to these physical records 
and paper trails, the medical industry and healthcare 
services have always restricted to access privacy barriers 
and isolated data for each patient.  For many years now, 
the industry has been screaming for a better system. 
There is no doubt about that healthcare services and 
medicine industry holds a number of flaws in terms of 
smart functioning.  
 The world has already started moving towards this 
new way of providing healthcare services. A decade 
before, in the year 2009, United States has already 
signed the HITECH ach, under which a $27 billion 
stimulus package was created to accelerate healthcare 
information technology in the country. Under this law, 
the doctors are supposedly paid to adopt electronic 
records. Moreover, the doctors who do not penalize 
electronic records are penalized under this act. The data 
standards are improving day by day and they are making 
it easier to share health information, software, 
innovation linked to mobile computing and the policies 
to protect patient privacy. As a result of these constantly 
improving data standards, the use of healthcare 

technology and cloud medicine has constantly improved 
and increased over the years. There are many other 
countries as well that have moved along the same path. 
In Netherlands, almost all the primary-care doctors 
already use electronic records. But most of the countries 
in the world are yet to reach this mark. 
 These questions are what is meant by unconnected 
data and privacy barriers in the world of medicine. 
Therefore, it is absolutely right to say that the industry 
needs a better system. It is imperative that a doctor has 
all the records of the patient he is treating, and that too, 
instantly, with him online. Cloud medicine is the way 
forward for the medical industry and the world has 
already started to move towards this relatively new way. 
 Cloud medicine or E-medicine is a concept wherein 
a cloud computing service is used by all the health care 
providers to store, maintain and back up the personal 
health information of the patients. One of the biggest 
benefits of using the cloud computing technology is that 
it is capable of storing way more data than a physical 
server. Moreover, the costs of using this cloud storage 
are just a fraction of what it costs to use the on-site 
physical servers. 
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Cloud Medicine set to Revolutionize Doorstep 
Personalized Healthcare  
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�F�D�Q���J�H�W���S�H�U�V�R�Q�D�O�L�]�H�G���W�U�H�D�W�P�H�Q�W���Z�K�L�O�H���V�L�W�W�L�Q�J���L�Q���W�K�H���F�R�P�I�R�U�W��
�R�I���K�L�V���K�R�P�H���� 
 �)�R�U���D���O�D�\�P�D�Q���W�R���X�Q�G�H�U�V�W�D�Q�G���W�K�H���L�P�S�R�U�W�D�Q�F�H���R�I���&�O�R�X�G����
�W�K�L�V���H�[�D�P�S�O�H���L�V���S�H�U�I�H�F�W�� 
 �,�P�D�J�L�Q�H���\�R�X���D�U�H���D���V�W�X�G�H�Q�W���O�L�Y�L�Q�J���D�Z�D�\���I�U�R�P���K�R�P�H���D�Q�G��
�\�R�X�U�� �P�R�W�K�H�U�� �Q�H�H�G�V�� �D�Q�� �H�P�H�U�J�H�Q�F�\�� �R�S�H�U�D�W�L�R�Q���� �<�R�X�U�� �I�D�W�K�H�U��
�W�D�N�H�V���K�H�U���W�R���W�K�H���K�R�V�S�L�W�D�O���E�X�W���E�H�F�D�X�V�H���R�I���V�L�W�X�D�W�L�R�Q�D�O���V�W�U�H�V�V�����K�H��
�D�O�V�R�� �I�H�O�W�� �F�K�H�V�W�� �S�D�L�Q�� �D�Q�G�� �Q�R�Z�� �E�R�W�K�� �R�I�� �W�K�H�P�� �Q�H�H�G�� �P�H�G�L�F�D�O��
�D�W�W�H�Q�W�L�R�Q�����7�K�H���R�Q�O�\���U�H�V�R�U�W���L�Q���V�X�F�K���D���V�L�W�X�D�W�L�R�Q���W�K�D�W���W�K�H���G�R�F�W�R�U�V��
�Z�R�X�O�G���K�D�Y�H���W�R���F�D�O�O���\�R�X���D�Q�G���D�V�N���D���W�K�R�X�V�D�Q�G���T�X�H�V�W�L�R�Q�V�����7�K�H�\��
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�Z�R�X�O�G�� �K�D�Y�H�� �D�E�V�R�O�X�W�H�O�\�� �Q�R�� �F�O�X�H�� �D�V�� �W�R�� �Z�K�D�W�� �D�U�H�� �W�K�H��
�P�H�G�L�F�D�W�L�R�Q�V���\�R�X�U�� �S�D�U�H�Q�W�V�� �W�D�N�H���� �Z�K�H�W�K�H�U�� �W�K�H�\�� �K�D�Y�H�� �D�Q�\��
�D�O�O�H�U�J�L�H�V�� �R�U�� �Q�R�W���� �G�R�� �W�K�H�\�� �K�D�Y�H�� �D�Q�\�� �P�H�G�L�F�D�O�� �K�L�V�W�R�U�\�� �R�U�� �Q�R�W����
�D�Q�G�� �D�� �K�X�Q�G�U�H�G�� �R�W�K�H�U�� �T�X�H�V�W�L�R�Q�V���� �:�L�W�K�� �W�K�H�� �D�Y�D�L�O�D�E�L�O�L�W�\�� �R�I��
�(�+�5�V�����W�K�L�V���H�Q�W�L�U�H���V�L�W�X�D�W�L�R�Q���F�D�Q���E�H���F�R�P�S�O�H�W�H�O�\���D�Y�R�L�G�H�G�� 
 �0�R�U�H�R�Y�H�U���� �R�Q�H�� �Q�H�H�G�V�� �W�R�� �X�Q�G�H�U�V�W�D�Q�G�� �W�K�D�W�� �W�K�H�� �P�H�G�L�F�D�O��
�L�Q�G�X�V�W�U�\�� �Z�D�V�� �D�O�Z�D�\�V�� �Z�R�U�N�L�Q�J�� �Z�L�W�K�R�X�W�� �W�K�H�� �W�H�F�K�Q�R�O�R�J�\�� �R�I��

�F�O�R�X�G�� �F�R�P�S�X�W�L�Q�J���� �7�K�H�� �U�H�V�X�O�W�� �Z�D�V�� �W�K�D�W�� �W�K�H�� �S�D�W�L�H�Q�W�V�� �Z�H�U�H��
�W�U�H�D�W�H�G���E�\���D���W�U�L�D�O���D�Q�G���H�U�U�R�U���P�H�W�K�R�G�����:�L�W�K���W�K�H���D�Y�D�L�O�D�E�L�O�L�W�\���R�I��
�F�O�R�X�G�� �P�H�G�L�F�L�Q�H�� �W�H�F�K�Q�R�O�R�J�\���� �W�K�H�� �Z�R�U�O�G�� �L�V�� �Z�L�W�Q�H�V�V�L�Q�J�� �W�K�H��
�P�R�G�H�O�� �R�I�� �S�H�U�V�R�Q�D�O�L�]�H�G�� �W�U�H�D�W�P�H�Q�W���� �7�K�H�� �G�R�F�W�R�U�V�� �K�D�Y�H�� �Z�L�W�K��
�W�K�H�P���D�O�O���W�K�H���U�H�F�R�U�G�V���R�I���D���S�D�W�L�H�Q�W���D�Q�G���W�K�H�U�H�I�R�U�H�����W�K�H�\���D�U�H���D�E�O�H��
�W�R���S�H�U�I�R�U�P���S�H�U�V�R�Q�D�O�L�]�H�G���W�U�H�D�W�P�H�Q�W��

  
 

Wearable Healthcare Devices  
 

s the prevalence of chronic ailments and diseases 
increase among the rapidly aging world 
population, the healthcare sector is looking more 
and more towards high-tech medical solutions and 

devices. This is the reason the world has seen a proliferation 
of advanced wearable electronics in the recent years. These 
devices have emerged as one of the most effective ways to 
improve patient outcomes and reduce medical costs.  
 The market for wearable devices has boomed in the last 
few years and there are no signs of slowdown. Wearable 
Health Devices (WHDs) are proving to be extremely 
helpful for people to keep a check on their health 
conditions. People can actually monitor their status at a 
fitness level and also at proper medical level. The Wearable 
Health Devices can also provide more data to the doctors 
and help in earlier effective diagnosis and guidance of 
treatment. The world of technology has seen a revolution 
that has led to the miniaturization of electronic devices. As 
a result, the world has witnessed the birth of more reliable 
and advanced wearables.  
 Before the advent of wearable devices, an individual 
was required to visit a doctor for the smallest of medical 
questions. Today, people have turned their attention to 
wearable devices that can monitor their vitals and help them 
avoid these visits. The orthodox ways to perform the most 
basic of acts like checking blood pressure or blood sugar 
require physical, complex, and time-consuming 
procedures. Moreover, one does not even get the results of 
these procedures instantly. With medical wearables 
available in the market today, people are getting rid of these 
invasive procedures and achieving instant results. The need 
for visiting a doctor is decreasing gradually. Moreover, as 
the WHDs get more popular, they will replace many 
instruments in the clinics and diagnostic centers as well.  
 The WHDs targeting self-management are also helping 
the physicians in improving the diagnostic processes. The 
data recorded in these devices can be transferred 
electronically and thus, the doctors can easily gain 
important information and make informed decisions. There 
are devices that come equipped with sensors such as 
electromyogram (EMG) and electroencephalogram (EEG) 

that can record muscle activity and simulations within the 
brain. Such critical data monitoring will soon lead to the 
end of the existing conventional monitoring systems. 
Moreover, the heavy adoption of WHDs will enhance the 
ability of a physician to diagnose the condition of a 
remotely located user virtually.  
 With products like Cardiac monitors, Smart watches, 
Diagnostic wearables, and Glucose monitors already on the 
market, the healthcare sector is already embracing the 
growing number and quality of Wearable Health Devices. 
The wearable fitness technology is finding its way into the 
deep circles of society and are beginning to be watched as 
mainstream. The future of wearable devices displays no 
sign at all of slowing down in any manner.  
 Big medical and pharmaceutical companies are 
adopting engineering simulation and connect patient 
modelling to begin developing devices that provide more 
reliable and secure answers. With already a number of 
smart products in the market and the surge in the 
implementation IoT and AI in healthcare sector, it is safe to 
say that the future lies in virtual healthcare and Wearable 
Health Devices are to play a huge and significant role in 
this future.  
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Healthcare Informatics Driven Nanotechnology  
anoinformatics has potential to accelerate 
advancement goals of nanomedicine for mass 
healthcare. Recent introduction of transformative 

adoption of information science and technology, machine 
learning and artificial intelligence for techno-community-
wide best practices lead focused nanoinformatics. The new 
approaches to discovery and innovation for broader 
understanding of the medical science gaps via generating 
multi-scale simulations has articulated the key concepts 
behind complex problems related to cross-cutting issues of 
biomedical systems.  
 The translational research into the product 
developments is key model in identifying required 
technological approaches to solve issue in sustainable 
frame. However, additional prediction model of the 
relationships or decision support system  via informatics 
have successfully contributed to these areas effectively 
and emerged as foci field of healthcare. This issue bring 
forth role of nanoinformatics in shaping healthcare sector 
through advanced computational approaches and 
nanotechnology research for accelerating healthcare field.  

Nanotechnology and information science 

Novel nanostructures have been developed and utilised in 
various applications in healthcare sector. Various physical 
and physio-chemical properties of nanomaterials have 
enabled their applications in diagnosis of diseases, clinical 
therapies, drug development and delivery, and 
development of biomarkers. The computational methods 
employed to model and analyse nanomaterial systems has 
led to the development of the branch of nanoinformatics. 
Modelling of novel nanostructures and studying their 
interactions with biomolecules has become an essential 
part of nanotechnology research. Information science and 
technology changed the knowledge sharing, storage, 
transfer and analytics extensively. Currently 
nanoinformatics primarily focuses on; data management, 
data curation and database development of nanomaterials, 
meta-analysis, data mining, development of QSARs 
(quantitative structure�±activity relationships), 
nanomaterials-biomolecules interactions, computational 
simulation of these interactions and assessment of 
potential environmental and health risks of nanomaterials.  

Data analytics and integrated technological models 

First of all, medical decision support should be towards 
safety to people and the environment friendly. Health 
remediation and environmentally friendly healthcare 

model and life safety related treatment, production, and 
consultancy are requirement of today era. The combination 
of computational tools like machine learning, artificial 
intelligence helps identifying functional properties of 
nanomaterials through studying their structural properties. 
Database management for mass healthcare and data 
analytics for understanding of real-time issues were 
adopted through integrated models. Emerging 
computational modelling in healthcare practice and 
clinical databases to create issue solving mechanism lies 
in upgraded cloud computing and artificial intelligence 
integration in trans disciplinary platforms. Informaticians 
can successfully contribute to healthcare extensively, due 
to recent advent in technological upgrade and increasing 
understanding in genomics and proteomics projects day by 
day. Overall, exchanging innovation data, results, 
modelling and simulation methods, data accessibility and 
computational tools for establishing clinical phenotype 
databases to contribute to improved products and 
understanding processes of diverse healthcare issues for 
mass healthcare is urgent need.  

Nanomedicine and computational modelling 

The concept of nanomedicine was introduced to  
improve the efficiency of medical and healthcare systems 
using nano-technology tools and techniques; though the 
development of translatable, environment friendly 
nanotherapeutics is still difficult and requires initial 
advanced computational studies to identify nano-
biomolecules interaction mechanisms and other biological 
events triggered by drug release. Computational modelling 
and simulation techniques can help in identifying the 
suitable shape, size and surface of nanoparticle for better 
uptake and transport through the cells and also visualize 
their interaction and behaviour with cellular 
compartments. Modelling and molecular dynamics studies 
of nanomaterial interactions with bio-membranes or 

N 

___________________________________________________________________________________________ 

Source Publication 

Ashutosh Tiwari; Healthcare Informatics Driven Nanotechnology, 
Advanced Materials Letters, 2019, 10(9), 610-610.  
DOI: 10.5185/amlett.2019.1009 



 
 

 

© IAAM  [58] 

INSTITUTE OF  
ADVANCED MATERIALS   www.iaam.se  

biomolecules and calculating their binding energies and 
other kinetics helps in developing better drugs and drug 
targeting systems. These models are then transformed into 
nanomedicines via experimental procedures.  

Nanomaterials based targeted drug delivery system 

Improper delivery of drugs or other therapeutic agents to 
the exact target sites has been a major issue in disease 
treatments and efforts are made to develop nanomaterials 
�D�Q�G�� �L�W�¶�V�� �D�S�S�O�L�H�G�� �G�H�Y�L�F�H�V�� �I�R�U�� �W�D�U�J�H�W�H�G�� �G�H�O�L�Y�H�U�\�� �R�I�� �P�R�U�H��
efficient and safe therapeutic agents with prolonged drug 
residence. Computational tools allow designing 
nanoparticles with optimized properties and predicting the 
drug delivery mechanism of nanomaterials. Carbon 
nanotubes have been efficiently used as drug carriers in 
various studies.  

Nanobiosensors and other health devices 

Biosensors and drug delivery systems are efficient 
mechanism under current scenario, although nontoxicity 

causes a major limitation to the applications in healthcare 
but a lot of research is being undertaken to reduce its 
effect. Nanomaterial based biosensors are developed for 
quick efficient diagnosis owing to their more sensitive and 
specific biomolecule detection properties. Other health 
devices for regenerative medicine, arrays, biomimetics 
and tele-interfaces have also been made using 
nanomaterials.  
 Nanoinformatics based methods have been found to 
be faster and better in perfo�U�P�D�Q�F�H���� �D�Q�G�� �W�K�H�U�H�¶�V�� �D�Q��
increased demand to develop new materials and strategies 
for their use in applied research. Computational tools help 
optimize nanomaterials and nano-based methods before 
performing actual experiments which is more cost and 
time effective. Nanomaterials have found various 
applications in health sector and nanoinformatics is 
helping with nano- data storage and analysis for 
development of new advanced methodologies.  

�&�X�U�U�H�Q�W���*�O�R�E�D�O���6�F�H�Q�D�U�L�R���R�I���(�O�H�F�W�U�L�F���9�H�K�L�F�O�H�V 
 

he biggest challenge that the world stands across in 
the 21st century is environmental degradation. 
�7�H�U�P�V�� �O�L�N�H�� �µ�F�O�L�P�D�W�H�� �F�K�D�Q�J�H�¶�� �D�Q�G�� �µ�H�Q�H�U�J�\�� �F�U�L�V�L�V�¶��
have never been more familiar. One of the main 

reasons behind this are the conventional vehicles that work 
only on an internal combustion engine by consuming fossil 
fuels and emit harmful gases like nitrogen oxides, carbon 
oxides, and the hydrocarbons. With every passing day, the 
environmental issues are becoming more and more serious. 
Especially in the densely populated areas, the gas emissions 
from the conventional vehicles have become the main 
source of air pollution. These gas emissions are also the 
main contributor to the outdoor air pollution that eventually 
leads to as many as 6.5 million deaths around the world 
every year. In fact, the transportation sector is also the main 
contributor to GHG emissions that cause Global Warming. 
According to the International Energy Agency, the 
transportation sector contributes as much as 25% of the 
total CO2 emissions annually.  
 In order to tackle with this growing energy crisis, 
Hybrid Electric Vehicles (HEVs) have been developed and 
applied in the recent years. The technologies used in HEVs 
help to improve the fuel economy and also ensures that they 
emit less emissions as compared to the conventional 
vehicles. Most of these HEVs work on a battery that 
converts chemical energy into electrical energy and help the 
vehicle run. Lead-acid batteries have always been the 
primary rechargeable electrochemical device for domestic 

as well as household applications. But in the transport 
sector, especially for the Electric vehicles, the Li-based 
batteries have been gaining prominence in the recent years 
because of their advantages such as light weight, high 
energy density, and zero environmental problems. Other 
electric vehicles that work on Fuel Cells, Photovoltaic cells, 
and the Plug-in Hybrid Electric Vehicles are also on the rise 
in terms of popularity and acceptance.  
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Global scenario 

Over the last half decade, electric vehicles have seen a 
steady development and growth. Thanks to the modern 
technologies like Artificial Intelligence and Machine 
Learning, there have been many advancements in the lives 
and durability of batteries and their efficiency. With each 
passing year, electric mobility is seeing new heights. 
According to the International Energy Agency (IEA), in the 
year 2018, more than 2 million electric vehicles started 
running on the road which is a record for a calendar year. 
With these vehicles, the total of Electric Vehicles on road 
reached 5 million. According to the agency, if the current 
trends continue, the number of electric vehicles that would 
be sold in the year 2030 could be as high as 43 million. By 
the end of last year, there were as many as 460,000 electric 
buses on the road. According to the forecasts made by the  
IEA, the number of electric vehicles on the road, including 
the two-wheelers and three-wheelers, could reach as high 
as 250 million by the year 2030. Politics also plays a huge 
role in this adoption of the electric vehicles. Countries like 
China, United States of America, members of European 
Union, and India, are leading in the adoption and 
production of these vehicles for a reason. These countries 
use a range of measures such as incentives for low- and 
zero- emission vehicles, fuel economy standards, and much 
more to reduce the difference in costs of electric and 
conventional vehicles.  
 The technology developments are also helping reduce 
the costs associated with EVs and this reduction is expected 
to continue. The developments in battery chemistry and the 
increase in the capacity of manufacturing plants is making 
the progress easier. The number of chargers has also shown 
a trend of growth. In the year 2018, this number rose to 5.2 

million globally for light-duty vehicles that are 
complemented by almost 540,000 publicly accessible fast 
chargers.  

Obstacles and future prospects 

Despite all the advancements related to the electric 
vehicles, there are still many obstacles in the path of EV 
technology. One of the biggest obstacles is the short 
warranty of an electric car battery, which is, at times, way 
shorter than the other car equipment. Another factor that 
prevents the wide acceptance of electric vehicles is the 
extremely small number of charging stations coupled with 
the long time that the electric vehicles take to charge. The 
lack of charging stations limits the use of electric vehicles 
drastically. Moreover, in most of the countries, the electric 
vehicles run on the electricity that is produced by 
consuming fossil fuels, which in turn produces a lot of 
emissions.  
 Although this high dependence on fossil fuels to 
produce electricity in many countries is an issue, as the 
countries decarbonise electricity generation to achieve their 
environmental targets, the emissions will decrease for both 
the new and existing electric vehicles. This decrease 
coupled with the advancement in electric vehicle 
technology and the existing infrastructure will surely result 
in a huge increase in the adoption of EVs. The number of 
charging stations is quite low but the fact is that there are 
many countries working on expanding this number. Many 
research have also shown that in future, it would be possible 
to increase the efficiency of batteries and decrease the 
production costs. Thus, the vehicle costs will obviously 
decrease and the range of these vehicles will increase. 
Therefore, it can be said that i�W�¶�V���R�Q�O�\���D���P�D�W�W�H�U���R�I���W�L�P�H���X�Q�W�L�O��
Electric Vehicles become the major source of transport. 
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