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In this section, 
We will state that… 

Introduction to 

nanotechnology 



 A Study Committee for Nanotechnology in Iran began its activities in 2001.

Richard Feynman 

Nanotechnology
A brief history 

• 1959

• Annual meeting of the American Physical Society

• Richard Feynman

• “There’s plenty of room at the bottom”

• 1974

• Norio Taniguchi

• In reference to machining and finishing dimensional 

tolerances for semiconductor processes

• The development of the scanning tunneling 

microscope in 1981

Norio Taniguchi



Nanotechnology 
The most important definitions

• Nanotechnology

Application of scientific knowledge to synthesis, manipulate and
control nanomaterials

• Nanomaterials

Materials with any external dimension in the nanoscale or having
internal structure or surface structure in the nanoscale

• Nanoscale

Size range from approximately 1 nm to 100 nm



Nanotechnology 
Unique properties of nanomaterials

• Extremely small size

• The consequences of the nanoscale size and surface effects can be observed on the

optical, electrical, mechanical, chemical, physicochemical, thermal, and magnetic

properties of nanomaterials

• Extremely Large Surface Area



• According to Origin

Nanotechnology 
Different types of nanomaterials

Nanomaterials

Anthropogenic

Incidental

Engineered

or

Manufactured

Natural



Nanotechnology 
Different types of nanomaterials

•According to Dimensionality

Nanotechnology 
Different types of nanomaterials



Nanomaterials

Metals & Metal Alloys

Metal Oxides

Carbon-Based

Semiconductors

Silicates, Carbonates, & 
Nitrides

Polymers

• According to 

Chemical Composition

Nanotechnology 
Different types of nanomaterials



Nanotechnology 
Methods of fabrication



Nanotechnology 
Where are we?

NANOTECHNOLOGY PATENTS

GOVERNMENT INVESTMENT
NANOTECHNOLOGY PUBLICATIONS
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Nanotechnology 
Where are we?

nanoproduct.ir



Nanotechnology 
Standardization

NATIONAL NANOTECHNOLOGY STANDARDS
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Nanotechnology 
Challenges

 Fake applications

 Health &

 Safety  &

 Environmental Issues





• What is Nano-Ergonomics? 

• History of Nano-Ergonomics.

• Importance and necessity of using nanotechnology 
in ergonomics.

• Applications of Nanomaterials in the field of 
design ergonomics.

Nanotechnology in 

ergonomic designs

In this section, 
We will state that… 

Physical ergonomics

Environmental ergonomics

Cognitive ergonomics

Technological Singularity



• Human factors and ergonomics (commonly referred to 
as human factors) is the application of psychological 
and physiological principles to the engineering and 
design of products, processes, and systems.

• If design is considered as ‘lock’, ergonomics would be 
its ‘key’.

Nowadays, nanotechnology is well-known terms to 
designers.

What is Nano-Ergonomics? 



• Karwowski (2005) first introduced a new term ‘Nano-ergonomics’ which 
has been generated by fusion of two subjects; ergonomics and 
nanotechnology.

• Nano-ergonomics may involve employment of nanomaterials to fit the jobs 
to human.

• Nano-ergonomics can help to develop a more comfortable environmental 
condition in the workplace based on ergonomic design principles.

History, Importance & Necessity of 

using of Nano-Ergonomics



Applications of nanomaterials in the field of ergonomics

Electronic

Catalytic

Agriculture

Medical science 

Other….



Applications of nanomaterials in the field 

of physical ergonomics

Product Design & Manufacturing 

 Chair design

 Computer Parts & Components

 Food packaging containers

 Personal protective equipment (PPE) such as;
 Protective earphones and human hearing system 

 Respiratory Protective Equipment 

 Heat Protective Equipment

 Radiation Protective Equipment 

 And etc. 



Nano-ergonomic Chair

Examples



Computer Equipment



Size

Shape

Color

Visual graphics

Problems

Design of food packages is a challenging for ergonomist; 
Many foods are less 

weighted, spoiled and/dis-

colored due to environmental 

exposure. 

Nanoergonomics play a 

vital role in food 

packaging such as TiO2, 

ZnO, Ag2O3, …



PPE

 The textile industry is one of the major industrial sector utilizing the growth of 

nanotechnology. 

 Nanotex, a subsidiary of the US-based Burlington Industries, pioneered the commercial 

application of nanotechnology in textiles.

 The textiles are used in manufacturing of many PPEs; Such as masks, gloves,….



Respilon Group Incorporates into Nanofibers in a mask.

The company is recently working on the project with 

an Israeli partner, who has the patent to make the 

copper dioxide (CuO) nanoparticles that are present 

in the fibers. 

Mask can Traps and Kills viruses including Coronavirus. 

(2021)



Protective clothes for firefighters

Ergonomics researchers are now trying to 

overcome heat stress problem

Example

Sensors used in smartphone to help 

firefighters monitor air quality around fires

MnO nanoparticles



The metal oxide NPs are mostly used for textile functionalization as 

antibacterial, antistatic, ultraviolet (UV) protection and self-cleaning 

agents. 

Farmer jobs, Welding arcs, Landscapers, Laboratory and Medical jobs and Swimmers….



Environmental ergonomics studies the interaction of people with 
their physical environment such as Climate (comfort, thermal stress 
and clothing), Light (physiological eye function and impact of 
lighting parameters), vibration, noise,.... 

 The unique properties of nanomaterials enable the novel technologies for meeting the 

environmental challenges in a sustainable way.

Applications of Nanomaterials in the field of 

environmental ergonomics



According to sound frequency, in environment, 

many different nanomaterials are used to sound 

control; Such as CNT, Silica, Metal nanoparticles,…

Examples

Nano soundproof panel For Perfect Sound Control

Hospital IndustryOffice

Nano silica earplugs



 Lighting has been an important aspect of our lives, of our existence.

Nanotech LED Lighting

 The LED quantum dots will firstly be used for TV and notebook displays 

to offer consumer a wider range of colors.

Nanoleaf Light Panels

 In Smart Nano-Leaf, change of color happens 

automatically and spontaneously round the clock 

based on environmental conditions and in addition to 

lighting the place using a set of special and suitable 

colors, can affect the person psychologically.



It play a vital role in Cognitive aspects 

of human–computer interactions

Smart Glass Integrating electro-chromatic glass with ultra-thin nano-coating

Strong light absorption & prevents of solar radiation from the 

window into the workstation



 A way that they are easy to manufacture. 

Facilitate the manufacturing process in order to reduce 
its manufacturing costs.

Design for Manufacturing (DFM)



Applications of Nanomaterials in the 

field of cognitive ergonomics

 Cognitive ergonomics is the field of study that focuses on 

how well the use of a product matches the cognitive 

capabilities of users. It draws on knowledge of human 

perception, mental processing, and memory.

 Freud had hoped to base psychology on the understanding of 

neural events inside the brain. However, techniques for 

studying the brain at the physiological level were limited, and 

there is still a long way to go to simulate brain activity at the 

neuron level.

 Advancements in this area would help us understand the functioning of the brain.



“NanoNeuro” was firstly used in the journal 

Nature Methods ! (2021)  

 NanoNeuro as the application of nanomaterials-

nanoprobes and nanoelectrodes to neuroscience. 

These nanomaterials will help us investigate 

neural circuitry at incredibly small scales.

Nanotechnology offers the possibility of probing neural activity at the sub-cellular level, 

significantly improving our understanding of critical brain functions.



Quantum dots are nanoparticles that 

fluoresce under an electric field. This 

fluorescence can be modulated with the 

strength of the electric field and reveal the 

activities of individual neurons. They 

could replace fluorescent dyes currently 

used in medical imaging.

Example

With the help of nanotechnology brain science 

proposes to go further: to study its molecular 

foundations, to repair brain functions, to create 

mind-machine interfaces, and to enhance 

human mental capacities in radical ways.



The technological singularity and the future of 

humanity challenges!!!!



• The technology optimist view, technological 
singularity as an advance future. 

• Which in turn will eradicate many intricate problems 
that we face today.

• Artificial intelligence will be able to do almost all the 
cognitive tasks performed by humans.

Technological Singularity





Technological Singularity
 Nanotechnology will be the tool that AI will use to achieve the singularity.

 Some of applications  Nanobots

 Nano-computer 

 Resolving the world’s Food Problems

Medical applications  Minimal invasiveness

 Manipulation of stem cells

 Differentiating between good 

and bad cells, in cancer therapy

How can AI and nanotechnology come together and build the future of humanity’s existence?



- Nanotechnology & Basic

- Nano-Ergonomics & History

- Importance nanotechnology in 

ergonomics (design ergonomics)

- Technological Singularity

- Challenges

 Toxicology 

DFM

 Technological singularity
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