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Highlights: 

• Nanotechnology (NT) is a growing technique used in every sector globally. 

• In sustainability solutions, NT is playing an important role worldwide. 

• Society 5.0 is the new concept used for reducing the carbon footprint. 

Abstract: Since a few decades, the world has been facing severe global challenges with context to water, food, 
agriculture science, energy resources, healthcare, medicines, diseases, etc. One of the causes of these challenges 
is excessive human activities. So, there has arisen a necessity to tackle these challenges using sustainable 
solutions so as to minimize the effect of human interference. Nanotechnology (NT) has gained pace as a new 
technique that provides cost-effective, efficient, and eco-friendly solutions to such challenges. The advantages 
of the usage of NT have increased in every field of science. As compared to traditional methods, NT possesses 
wider use and benefits as it is designed at the nano levels and also keeps the environment clean. It is the science 
of tiny particles that has an important role to play in international efforts in sustainability. The innovation of 
NT is revolutionary and therefore subsequently will cover a wider space in terms of scientific achievements. 
Technology saves time, money, and human resources. This paper discusses and highlights the usage of NT 
with respect to its application, knowledge, and sustainable development. It also gives a broad view of the 
approaches, properties, and applications of NT in various sectors including the treatment of water bodies, 
agricultural science, drug delivery systems, medicines, and energy saving. 

Keywords: nanotechnology (NT); Society 5.0; sustainable development; human activities; 
environment 

 

1. Introduction  

To live a healthy and sustainable life, every individual needs food, a house, water, energy, 
medical facilities, a job, clothes, etc. (Diallo et al. 2013). The biggest downfall for humans is that we 
have failed to provide a good life with all the basic necessities for better living. According to statistics, 
the world population will reach 8-10 billion by 2050. We need to lower the impact on the 
environment and change in climate because of human activities and race to development. Even 
though we are not able to meet the increasing demand for food, water, shelter, and electricity along 
with failure to lower the emission of gases like carbon dioxide (CO2), methane, nitrous oxide, ozone, 
and carbon footprints on the environment (Godfray et al. 2010; Diallo and Brinker 2011; Brinker and 
Ginger 2011). 

In the continuous progress of NT, which refers to the construction and manipulation of matter 
at the nanoscale (1-100 nm) (Tahan 2007), the researchers are focusing on two major issues related 
to sustainable development which may occur over a period of time: 
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1. Will NT be able to solve the issues related to sustainability in food, water, logistics, shelter, 
medical facilities, energy, and employment? 

2. Will NT be able to create sustainable behavior amongst people for social benefit and less effect 
on climate change and global warming due to human activities? 

Need Towards Sustainability: Whole world and the environment are suffering from loss 
of ecosystem, cutting down trees, improper disposal of waste, air, water, and plastic pollution, 
inadequate drinking water availability, toxic harmful pollutants, climate change, and global 
warming (Singh and Singh 2017). Less ease of availability to medical services, education, training 
for skill employment, etc. Humans are moving towards a dead-end for themselves, flora, and fauna. 
United Nations Sustainable Development Goals (UNSDGs) have been developed by the United 
Nations to address the important issues of the environment, economic, and political aspects 
(UNSDGs 2021; Anastas et al. 2021). These goals are shown in Figure 1. 

 

Figure 1. Different Types of the Sustainable Development Goals (SDGs). 

The goals have been designed in such a manner that they interconnect with each other, and one 
winning situation will surely be a win situation for all. Researchers have been continuously trying 
to advance in the path of drinking water, health, energy and environment, innovation, 
infrastructure, production, and consumption. Bhardwaj and Sharma (2021) & Bhardwaj (2022) have 
studied the different minerals which are beneficial to human health in PET bottled drinking water. 
These factors should help in reducing poverty, and hunger, improvement in education and equality 
along with economic progress. And this will turn into peaceful life, justice for all, and powerful 
organizations to help everyone. 

How Can Nanotechnology (NT) Contribute? In lieu of step-by-step advancements to existing 
technologies, NT extends uncontrollable, innovative improvements that answer immediately with 
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the best solutions for the benefit of mankind, the ecosystem, and our planet (Mercier-Laurent 2015). 
The domain in which NT has shown improvement is in the sector of energy, protection of the 
environment, management of resources, and medical facility. NT has also developed skills related to 
scientific communication, medical engineering, etc. (Pokrajac et al. 2021). This undoubtedly makes 
NT an important enabler of sustainability in materials and resources, while enhancing the quality of 
life for a growing world population with increasing demand for energy and materials (Hyeon et al. 
2015). 

Teamwork, Collaborative Approach Significant for Consequential for Society 5.0: The 
investment by the government has put a lot of impacts and may keep doing it in the future. A very 
impressive and effective example is the way mRNA vaccines for COVID-19 are processed with fatty 
nanoparticles (NPs), which has acted as a revolution that is on very deep research done over the past 
many years in nanoscience and NT (Chauhan et al. 2020). 

Society 5.0: The concept of Society 5.0 was introduced by the Japanese government from 2016-
2020 which is vital for science & technology and the novelty of fundamental planning (Arsovski 2019; 
Narvaez Rojas et al. 2021; Althabhawi et al. 2022) (Figure 2). It is a central concept in the midterm 
science and focuses on mankind, which will help to achieve social concerns along with economic 
growth with a primitive combination of cyber as well as the substantial planet, and in addition, it will 
contribute to achieving UNSDGs. Humans are now in the race to achieve and win in the concept of 
Society 5.0 after a long history of hunter-gatherer society and agricultural society, with the help of 
industrial society and information society.  

 

Figure 2. Diagrammatic Representation of the Society 1.0 to 5.0. 

In Society 5.0, humans and materials are interconnected to the Internet of Things (IoT), where 
all data & information can be shared with Artificial Intelligence (AI) whenever required. Resulting in 
a change of life (Rahmawati et al. 2021). A healthy life is expected from precautionary medical 
equipment and robots that can operate as doctors and take care of patients as a nurse at a low cost. 

2. Nanotechnology (NT) and Equipment 

The improved equipment of NT is going to have a very vital role in society (Pereira et al. 2020). 
This will take up the technological breakthrough along with an improved transformation by 
supplying nano-devices supposed to be used in society such as IoT sensors, self-driving vehicles, 
innovative robots, etc. Nano-devices are expected to take an important part in the realization of a 
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sustainable society by providing water purification, reduction in CO2 emissions, and boosting device 
supply with a recyclable viewpoint (Nagar and Pradeep 2020). Technology may help in improving 
the health sector by providing biosensors to wear and biomaterials for reviving treatment. 

Many technical challenges are to be faced on the path of advancement of NT and devices. Below 
are the six major issues which can be faced: 

1. IoT edge and AI chips and quantum devices for innovative computing. 

2. Logistics with the best security and less impact on the environment. 

3. Nanobiotechnology (NBT) for medical facilities. 

4. Robots to be used in the service sector and for helping human beings. 

5. Smart devices for sustainable air, water, and other important necessities. 

6. Energy equipment for renewable energy production and saving. 

2.1. Safe and Sustainable Driving with Nanotechnology (NT) 

NT and its equipment can help to make a safe and environmentally friendly drive (Roco 2005). 
AI chips, sensors, and other devices can really be useful and helpful for the safety of the driver as 
well as passengers. 

2.2. Healthcare Services 

Remote healthcare services are open and warmly welcomed during the pandemic COVID 19 
(Udugama et al. 2020; Bhalla et al. 2020). With the help of NT devices i.e., biosensors, the healthcare 
data was collected from patients by the doctors. Not only it was collected but also analyzed with the 
help of highly efficient computers equipped with NT. Nowadays, patients do not need to travel for 
diagnoses from one city to another as with the help of Artificial Intelligence (AI) it can be done. 
Surgeries are going to be possible in the coming days with the help of nanotechnological devices 
such as robots, sensors, HD image sensors, 5G speed used for good communication, etc. (Mohan 
et al. 2021). Wearable biosensors can record complex medical information about the patient in rural 
regions and can be sent to big hospitals directly. Doctors who are efficient and well-informed about 
this technology can do surgery in rural areas remotely with the help of robots (Pokrajac et al. 2021). 

2.3. Nanotechnology (NT) in Farming 

NT in farming is used to increase food productivity and quality (Mousavi and Rezaei 2011). It 
has really attracted the agriculture industry due to its effectiveness and low-cost production with 
quality of food grains and vegetables. Nano-based agrochemicals can be used to provide plants with 
the best nutrition to grow, farmers can also use nano-based fertilizers which help plants to grow faster 
without any harm to the soil and mankind. For example, Nano copper fertilizer gives plants nutrition 
and protects them from any type of disease (Elmer et al. 2018; Guha et al. 2020). 

2.4. Nanobio Technology (NBT) Against Dangerous Viruses and Diseases 

Medical care sector is expecting nanobiotechnology (NBT) to help in fighting against the 
upcoming and new evolving viruses like COVID-19 with the help of diagnoses through nanodevices, 
the discovery of new vaccinations and treatment (Weiss et al. 2020; Rai et al. 2021; Singh et al. 2021). 
Material and photonic technologies can also help effectively in the prevention of these kinds of 
viruses with the help of photo-catalysis, nanoparticles (NPs), ultraviolet AIGaN light-emitting 
diodes, and air purification through virus capture with various membranes (Li et al. 2021; 
Minamikawa et al. 2021). It can also help to understand the interconnection of microorganisms that 
causes diseases with different types of materials (Konda et al. 2020). In the direction of progress, 
nanoscale simulations and data sciences can take a very important part (Mori et al. 2021). 
  

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 6 July 2023                   doi:10.20944/preprints202307.0394.v1

https://doi.org/10.20944/preprints202307.0394.v1


 5 

 

3. Innovative Technologies Need to Save Energy and Environment 

The very important need of society for saving energy and the environment is to reduce CO2 

emissions, sustainable energy, and reduction of cost production of energy (Razmjoo et al. 2021). 
Again, nanodevices and innovative technologies can take and play a very important part in the sector 
of logistics and saving energy, production of renewable energy with solar power, wind turbines, and 
fuel cells with green hydrogen. The progressive action of developing technologies to produce 
hydrogen from solar energy and use it for carrying energy, development of technology related 
to batteries in energy transport and storing it. 

4. Product Transmission 

The companies should focus and work keeping in mind the development of products according 
to their life cycle (Nambiar 2010). Life cycle assessment should be considered in respect of economic, 
environmental, and governance constituents (Klopffer et al. 2007). We may understand with an 
example that the best quality mines are very less available and it results that statutory bodies should 
start developing mines of lower quality with less quantity target product and separating essential 
efficient minerals from toxic materials. Companies should start considering recycling products 
with the very first step of product development along with the waste disposal factor for less impact 
on air and water with saving the environment and cost. If t h e  product is recycled, then it will 
help to extend the supply by canceling the point of product unavailability which will ultimately 
reduce the price of the product. Raising concern is less availability of lithium, nickel, and carbon 
monoxide along with increasing their price due to maximum usage in electric vehicles for batteries 
(Lu et al. 2016). Therefore, recycling the product can help in saving the above precious materials. 

5. Analysis of Nanotechnology (NT) for Sustainable Development 

Research and blueprint of materials used at atomic and molecular stages are involved in 
nanotechnology (Navalakhe and Nandedkar 2007). 10 atoms are equal to 1 Nanometer (Williams 
2013). It is a frightening assignment to develop a proper and accurate definition with the meaning of 
nanotechnology. The researchers and students working in this field quote that it is dependent on the 
person who tries to describe it. For example, some scientists use this term to describe all studies with 
a critical size of < 1 micron (1,000 nm). However, other scientists reserve this term for studies 
involving sizes from 1-100 nm (Bayisa et al. 2015).  

Discussions and disputes on do nanoparticles (NPs) that occur in nature like carbon black falls 
into the subject of nanotechnology or not (Uddin et al. 2017). In conclusion, few researchers think that 
the use of nanomaterials (NMs) is to design and produce products and systems with atomic accuracy. 
National Science Foundation (NSF), describes and frames nanotechnologies as “development in 
technology and research at atomic level on a scale of 1-100 nanometers (Kim et al. 2009). Because of 
the average dimension of nanomaterials (NMs), they are used to make and utilize devices and 
systems with novel features and abilities. 

The significant physiochemical properties of nanomaterials (NMs), make them very eye-
catching well designed, and efficient equipment for sustainable technologies (Goesmann and 
Feldmann 2010; Sun et al. 2020). It is very large and has most dynamic exterior than any other heavy 
material. Also, they can be operated with different chemical compositions to improve similarity for 
Particular compounds like solutes and gas (Khin et al. 2012; Lu 2014). They also can be operated with 
biochemical mechanisms and chemical groups that target the metabolic system or grid of viruses and 
bacteria present in water. It also recommends an unparalleled chance to formulate operative products 
with outstanding properties of electronic, optical, catalytic, and magnetic properties.  

The novel operative products can be transformed into different structural elements like water-
soluble supramolecular hosts, particles, fibers, and membranes. The latest development in 
nanotechnological usage to deal with global sustainability challenges are: 

• Water purification 

• Clean energy technology 
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• NT agricultural applications 

• Greenhouse gas management 

• Material supply and use  

• Green manufacturing and chemistry 

• NT-baseded fiber applications 

Green Technologies: One of the burning issues and challenge the whole world is facing is 
climate change (Kumari et al. 2020). Over the past 20 years, the emission of greenhouse gases has 
increased the usage of fossil fuels such as coal and petroleum, which have come up as common 
factors to increase the emission (Ritchie et al. 2020; Yoro and Daramola 2020). To meet the increasing 
consumption of energy along with a reduction in CO2 emission, it needs the classification of measures 
to be taken for clean and renewable energy devices.  

NT opens vast opportunities to progress and innovate green technologies (Wiek et al. 2016; Di 
Sia 2017; Palit and Hussain 2018). Solar photovoltaic has come up as one of the popular sources of 
renewable electrical energy because it is available in plenty, resourceful, and easy to implement with 
very less impact on the environment with respect to the usage of water and land (Ellabban et al. 2014; 
Mohtasham 2015; Jones and Olsson 2017; Gulluce 2021). 

Choi et al. (2012) have discussed the production of hydrogen by solar water breaking with the 
help of organic toxicity in wastewater as atoning electron donors. This study is very much important 
as solar radiation is isolated and the execution of solar power on a major scale needs an efficient 
device that converts solar energy into high-density chemical fuels. 

Purification of Water: In the 21st century, the whole world is facing the issue of clean drinking 
water, which is nowadays a big scarcity and a difficult situation to deal with. Most countries in the 
world are now facing the issue of a sustainable supply of water for usage for drinking supplying in 
the fields of agriculture, processing food, producing energy, extracting minerals, processing 
chemicals, and manufacturing (Diallo and Brinker 2011). As per the report of Bates et al. (2008), 
Global Warming and Climate Change will affect global clean water resources in the following ways: 

• Raising of floods and droughts. 

• Scarcity of water stored in glaciers and snowpacks. 

• Lowering water quality because of the increase in salt, sediments, and pollutants in water 

resources all over the world. 

Researchers have studied the quality of the lake water in Antarctica and reported several 
pollutants (Bhardwaj and Jindal 2020; Bhardwaj et al. 2021). These pollutants came from different 
continents through the long-range atmospheric transport mechanism and human activities. The main 
reason for the transfer of these pollutants is the high temperature, which is also responsible for 
climate change. 

A “Formula” For Implementation of Sustainable Nanotechnology (NT): How can we use this 
formula for data and information? A circular economy means unique supervision of the flow of 
energy and production by manufacturing and economic system with the channel to alleviate harm to 
the ecosystem and society which is known to support sustainability. We disagree that the circular 
formation in the flow of knowledge is dangerous to making vital advances in way of sustainability 
by NT. The old concept of translation of information and data commencing science to society is now 
out-of-date and is destructive to society as well as a scientific project. We would propose reinventing 
and reimagining data and information, translation as a circular exchange between researchers, and 
practitioners, and the flow of knowledge should not be one-way. 

Progress for sustainability will move fast in an efficient and meaningful manner with ongoing 
talks between researchers and practitioners, organizations, society, and groups of people who have 
knowledge of the ecosystem, also in schools and universities to motivate and outline the research for 
a large impact. If the governance of data and information understand the needs of the market, 
industries, and partners’ points of view for risk to health and the ecosystem, society only accepts 
innovative technology that outlines the design of research. 
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Based on previous data, we have done some analysis on NT and would like to share these points 
for future research. These points are as follows: 

• Innovation of sustainable NT will lead to a decrease in poverty as it will help in real-time solving 
issues related to basic necessities by identifying the exact need of the citizen. 

• Needs can be served by boosting agricultural production artificially with NT if the requirement 
of food can’t be achieved naturally. 

• NT can also help in the development of effective medical drugs for saving mankind and giving 
more quality of healthy life. 

• Science and technology are moving ahead, which can also make artificial clouds for rain in the 
area which is under drought. NT can help in achieving the water requirement for drinking as 
well as for daily purposes. 

• Desalination of seawater can also be done if more effective research can be done in the field of 
NT. 

• More effective and efficient storage techniques can be developed for saving and storing 
renewable energies like wind, solar, geothermal, biomass, and hydropower. 

• Job opportunities can be created in the field of research on sustainable NT which will lead to 
more research and employment. 

• Sustainable NT may help in the economic growth of the country by creating sustainable 
education and industries. 

• Land degradation and environmental degradation can be reduced with the help of sustainable 
NT. It will create clean air, safe drinking water, and soil full of nutrients for the production of 
food grains and vegetables. This will eventually lead to combating global warming and climate 
change. 

• Marine resources can be saved and preserved by using NT to the reduction of plastic pollution 
and industrial waste dumped into the seawater. 

6. Applications of Nanotechnology (NT) 

Several researchers have studied the different applications of this technology in various sectors 
(Ali et al. 2008; Misra et al. 2010; Singh et al. 2017) and these applications are shown in Figure 3. 

(i) Electronics: Carbon nanotubes are used for making smaller, faster, and more efficient 

microchips and devices (Reid et al. 2009; Wisitsoraat et al. 2010) Graphene is used in the 

development of flexible touchscreens (Vlasov et al. 2017; Bubnova 2021).  

(ii) Energy: Solar panels convert sunlight into electricity (Xiang et al. 2019). NT has improved fuel 

production efficiency from raw petroleum materials by using better catalysis. Carbon nanotubes 

are used in the production of windmill blades for the increasing amount of electricity (Ma and 

Zhang 2014; Elhenawy et al. 2021). Carbon nanotube scrubbers are being used to separate the 

power plant exhaust CO2 (Irani et al. 2017). 

(iii) Biomedicine: Various treatments and medicines for cancer and brain tumor may have side 

effects on the patients. Some nanomaterials (NMs) are used in the diagnosis and treatment of 

neuro vegetative diseases or cancer (Valdiglesias et al. 2015). These particles attack only infected 

cells instead of the whole body. Nanomaterials (NMs) are being used to enhance the efficiency 

of imaging devices (Wang et al. 2008). NT is also used in gene therapy, wound treatment, etc. 

(Mozafari 2018; Pang et al. 2021; Blanco-Fernandez et al. 2021). 

(iv) Environment: By the use of ions and nanobubbles, NT is used in the purification of air and 

wastewater (Gurung et al. 2016; Atkinson et al. 2019). Nanocatalysts are used to make chemical 

reactions more efficient. 

(v) Food: Nano biosensors are used in the detection of the presence of pathogens in the food 

(Vanegas et al. 2017). Nanocomposites are used in the improvement of food production by 

increasing thermal and mechanical resistance. 
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(vi) Textile: NT is used in the textile industry for the development of smart fabrics which are more 

durable (Syduzzaman et al. 2015; Shah et al. 2022). Nowadays, water and liquid replant clothes 

are in a fashion that is made of nanoparticle (NP) called silica. Silica is sprayed on the fabric to 

make it waterproof (Mao et al. 2013). 

(vii) Wastewater Treatment: NT is used in the purification of water, and it is a highly effective and 

cheaper technique (Kumar et al. 2014). Unique nanoparticles (NPs) are used in filtration 

membranes to improve the quality of water by removing chemicals, heavy metals, and industrial 

waste. Melemeni et al. (2009) stated that photocatalytic degradation is the most popular 

technique in the treatment of wastewater.  

(viii) Agriculture: Gold-nanoparticles (Au-NPs) based biosensors have been used for the detection 

of enzyme activity (Hutter and Maysinger 2013; Xiao-Ming et al. 2018). Carbon nanotubes 

provide strength to the crops and protect them from strong winds (Yousefi et al. 2017). 

Nanoparticles (NPs) are used in the agricultural field as an alternative to pesticides and other 

chemicals to resist several plant diseases (El-Moneim et al. 2021).  

(ix) Cosmetics: Titanium dioxide and zinc oxide are used in sunscreen for protection from UV rays 

(Morganti 2010; Schneider and Lim 2019; Bhardwaj et al. 2022). Liposome nanoparticles (NPs) 

are used in anti-aging skin creams (Thong et al. 2007). Nanoemulsions and liposomes are used 

in skin care products while liposomes and ethosomes are used in hair growth products. Iron 

oxide nanoparticles (NPs) are used as a pigment in some lipsticks (Wiechers and Musee 2010; 

Ealia and Saravanakumar 2017).  

(x) Sports: NT in tennis balls are used to keep their bounce for a longer time (Hester and Harrison 

2016; Cibo et al. 2019). 

(xi) Furniture: To make non-flammable furniture for the safety of all, carbon nanofibers are coated 

over the furniture which reduces the flammability by up to 35 % (Kim et al. 2011; Holder et al. 

2016). 

(xii) Adhesive: The adhesives or glues lose their stickiness due to high temperatures, but nano-glue 

helps to stay in high temperatures with stronger adhesiveness (Rai and Saraswat 2022). 
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Figure 3. Applications of Nanotechnology (NT) in Different Sectors. 

7. Nanotechnology (NT) for Renewable Energies 

Nature and Human, both acts as an alarm when situation or needs are out of control. Renewable 
resources are somehow on the verge and will vanish in the coming years. Here comes the role of 
creating and developing sustainable NT to meet the requirement of mankind (Serrano et al. 2009). 
Not only it will fulfill the needs, but also it will help in saving the ecosystem and will create a channel 
for using minimal energy in the most efficient manner (Badawy 2015).  

7.1. Solar Energy 

Solar energy can be conserved with the help of solar cells. But the efficiency of these cells 
depends on their design, shape, and type according to nanostructures (Tsakalakos 2012). 
Nanostructured cells are breakthrough technologies that are made with the help of nanowires, 
nanorods, and quantum dot structures enabling highly efficient and low-costing equipment. There 
are two important types of solar cells, which are very efficient. 

(i). Dye-sensitized solar cells: They are manufactured by placing dye-sensitized films between two 

transparent electrodes (Lin et al. 2010; Kyaw et al. 2011). Gratzel cell with transparent glass as 

anode and platinum as cathode with titanium dioxide film and an electrolyte between film and 

platinum. 

(ii). Quantum dot solar cells: They are the nano semi-conductors that are clustered with high 

photoconductivity. They are competitive with non-renewable sources like coal and petroleum 

because they are highly efficient and cost-effective. 

7.2. Wind Energy 

Natural resources like wind energy are highly efficient and abundant in nature (Tejeda and 
Ferreira 2014). But still, challenges like consideration of manufacturing cost, environmental issues, 
and construction of specific plants for conversion of wind into channelized energy are taken into 
account. 

The heavy turbines which are used to make wind energy into conventional energy are also a 
challenge with transportation and installation. Heavy turbines will initially increase the weight of the 
towers and their cost leading to increasing overall production costs (Rathore et al. 2021). Sustainable 
NT needs to be identified to overcome these challenges (Li and Lu 2014). 

8. Potential of Sustainable Nanotechnology (NT) in India 

In 2007, the Government of India launched a 5-year program called “Nano Mission” which 
allocated Rs 1,000 crores budget (Deshpande and Anand 2012; Ghosal and Chakraborty 2021). The 
mission is to do basic research on NT, develop the infrastructure, use skilled human resources for the 
identification of potential and challenges, taking global collaboration into account so that the best 
minds can work for making sustainable earth to live in. 

9. Conclusions and Recommendations 

NT has an important role to play in international efforts in sustainability. This emerging 
technology is used in several sectors. Several researchers are focusing on this technique and are 
making new nanomaterials (NMs) for keeping the product fresh with increased shelf life. There are 
several applications of NT at the beginning stage and most of them require a high quality of research 
and development for sustainable development. The research regarding the application of NT is 
growing every day. An understanding of the safe application of nanomaterials (NMs) will help in 
sustainable development. The compulsory testing of nanomodified products should be performed 
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before they are allowed to be introduced into the market. The toxicity of nanoparticles (NPs) is poorly 
understood due to the lack of validated test methods.  

Based on the previous research, we would like to propose some recommendations in service to 
attain sustainable development. 

 NT applications can be used in all sectors whether related to energy, medicines, textiles, etc. to 

make sustainable businesses along with protecting the environment. 

 Society 5.0 concept can surely help to achieve social and economic goals with the help of nano-

devices to reduce carbon footprint and focus on renewable energy with sustainability. 

 Green technologies can help in the production of sufficient energy and the reduction of gases 

which are the core reason for global warming and climate change. 

 We need to work on the “formula” of remodification of old methods to gain a circular economy 

and sustainable development with the help of NT. 

 The policymakers and regulatory bodies should provide guidance documents for the validated 

protocols, safe uses, and disposal of the nanoparticles (NPs).  

 The policymakers should make procedures of filings patents easier so that it encourages the 

researcher/scientists/product developer. 

 Government should promote and help in the research of more sustainable nanodevices by 

creating more opportunities in funding schemes. 

 Standardized test procedures are needed to study the impact of nanoparticles (NPs) on humans. 

 Further research is required in-depth for the process, NT from a different perspective in life. 

 Programs should be launched as a mission to attain and sustain the process of sustainable 

development through NT by awarding researchers through various schemes. 

 Relaxation in taxes should be given by organizations for working on and developing NT so that 

both society and organizations may be benefitted. 

 More sessions should be organized by the institutes for society to create awareness of how we 

all can contribute by using nanodevices to achieve a sustainable future and development. 
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