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Why Terminology?

Perspective can differ.

Consistency and clarity in
communication is essential!
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Advanced & Emerging Materials
Study Group (SG)

* Formed in Spring of 2020
* ANSI Led in ISO TC 229 Nanotechnologies
* 40+ ISO participants, 6+ countries

* Internals & external engagement surveys,
consultation.



https://academy.hsoub.com/design/user-experience/%D8%A3%D9%81%D8%B6%D9%84-%D8%AE%D9%85%D8%B3-%D8%B7%D8%B1%D9%82-%D8%A7%D8%AE%D8%AA%D8%A8%D8%A7%D8%B1-%D9%84%D9%84%D9%85%D8%B3%D8%AA%D8%AE%D8%AF%D9%85-r385/
https://creativecommons.org/licenses/by-nc-sa/3.0/

Terms of Reference — Advanced and Emerging Materials Study Group

1. Evaluate the need for terminology surrounding advanced and emerging
materials dealing with nanotechnology.

2. Evaluate the need for additional terms to clarify differences between
variations in the use of terms related to advanced materials.

3. Discuss with other TC/229 working groups to identify needs in
terminology and liaise with other relevant organizations as needed.



Advanced Materials
Study Group

First Meeting (Sept. 2020)

* Reviewed several existing definitions

* Reviewed a framework including advanced,
emerging and unique materials.

 First survey generated.
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Review of Prior Activities

Meetings held between Nov 2020 - 2022

5 surveys
Agreed some definition clarity needed

Disagreement for materials that are and are not
considered advanced materials, without additional
context.

General agreement when context given.
Time evolution of advanced materials is critical.

Concerns regarding marketing and reality.

Uses of “Advanced Materials”

7\

Which Terms require definitions?

81% of Respondents — Advanced Materials

52% of Respondents — Emergent Materials
26% of Respondents — Unique Materials
30% of Respondents — Other

Other Terms Suggested:
- Nowvel Materials
- Quantum Materials



Review of Prior Activities
(contd.)

* Revisited “core-terms” & challenges
* Working definition & Circular discussions

* Targeted broader external outreach for future
discussions.

e Discussions on advanced materials in the
context of advanced technologies

ISO TC 229/ANSI: Outreach Survey on
Advanced & Emergent Material Terminology




A Perspective from Outreach & Broad
Conversations

* Materials have properties, but no specified use

Materials Properties
* Without a specified use you cannot judge performance.
If the use is for a conventional technology is the material
Advanced )
) Use still advanced?
Materials

If a material is created from an advanced technology and
used for conventional purposes is it advanced?



i Advanced Materials and
Advanced Technologies tend to go
hand & hand.

DAICSICAIES [EN

DAMADEI - Design and Advanced Materials As
a Driver of European Innovation.

Are the European Design and Advanced
Materials sectors connected?

Project rationale

OECD Science, Technology and Industry Working Papers

ACTIVE MATERIALS 2020/02

ADVANCED COMPOSITES

ADVANCED MANUFACTURING

ADVANCED TEXTILES AND FIBERS

COATINGS :
GELS AND FOAMS Advanced Technologies
HIGH PERFORMANCE POLYMERS

LIGHT ALLOYS for Industry

Fernando Galindo-
Rueda,

Fabien Verger,

Sylvain Ouellet
NANOTECHNOLOGY

the essentials for a strong European economy

https://dx.doi.org/10.1787/6856ab8c-en



You are here: Census.gov » Business & Industry » Forgign Trade » Reference Codes

Advanced Technology Definitions

(US Census Bureau)

Burnau

Foreign Trade

| Main || About || Data || Qutreach || AES || Regulations || Reference || Definitions || Schedule B || FAQs |

Important Links

Global Reach Blog
News|etters

ACE AESDirect

Guide to Foreign Trade
Foreign Trade Products
Download Subscription
USA Trade® Online

Related Sites

Economic Indicator Database

Business and Industry
Briefing Room

Morth American Industry

Clazzification System
(NAICS)

Advanced Technology Product Code Descriptions

General Advanced Technology Product Definitions

Code

Definition

(01) Biotechnology

Focuses on medical and industrial applications of advanced scientific discoveries in genetics to the creation of new drugs, hormones and other therapeutic items for both agricultural and human
use.

”(02} Life Science

Concentrates on the application of scientific advances (other than biolegical) to medical science. Recent advances, such as nuclear resonance imaging, echocardiography, and novel chemistry,
coupled with new production techniques for the manufacture of drugs have led to many new products for the control or eradication of disease.

”(U 3) Opto-Electronics

Encompasses electronic products and components that involve the emitting and/or detection of light. Examples of products included are optical scanners, optical disc players, solar cells, photo-
sensitive semiconductors and laser printers.

”(Udj Information & Communications

Focuses on products that are able to process increased velumes of information in shorter periods of time. Includes central processing units, all computers and some peripheral units such as disk
drive units and control units, aleng with modems, facsimile machines and telephonic switching apparatus. Examples of other products included are radar apparatus and communication satellites.

”(UE] Electronics

Concentrates on recent design advances in electronic components (with the exception of opto-electronic components) that result in improved performance and capacity and in many cases
reduced size. Products included are integrated circuits, multi-layer printed circuit boards and surface-mounted components such as capacitors and resistors.

”(06) Flexible Manufacturing

Encompasses advances in robotics, numerically-controlled machine tools, and similar products inveolving industrial automation that allow for greater flexibility to the manufacturing process and
reduce the amount of human intervention. Includes robots, numerically controlled machine tools and semiconductor production and assembly machines.

”(0?3 Advanced Materials

Encompasses recent advances in the development of materials that allow for further development and application of other advanced technologies. Examples are semiconductor materials, optical
fiber cable and video discs.

(08) Aerospace Encompasses most new military and civil helicopters, airplanes and spacecraft (with the exception of communications satellites that are included under Information & Communications
Technology). Other products included are turbojet aircraft engines, flight simulators and automatic pilots.
||(U9j \Weapons Primarily encompasses products with military application. Includes such products as guided missiles and parts, bombs, torpedoes, mines, missiles, rocket launchers and some firearms.

”(1 0) Nuclear Technology

Encompasses nuclear power production apparatus. Includes nuclear reactors and parts, isotopic separation equipment and fuel cartridges. Excludes nuclear medical apparatus, which is included
under Life Science Technology.




— UN SECRETARY-GENERAL'S —

STRATEGY ON NEW
TECHNOLOGIES

SEPTEMBER 2018

SECRETARY-GENERAL'S

STRATEGY ON NEW

TECHNOLOGIES

GOAL

To define how the United Nations system
will support the use of these technologies
to accelerate the achievement of the 2030
Sustainable Development Agenda and to
facilitate their alignment with the values
enshrined in the UN Charter, the Universal
Declaration of Human Rights and the norms
and standards of International Laws.

Tl PRINCIPLES A\ COMMITMENTS
'l Protect and promote '| Deepening the UN’s internal
global values capacities and exposure to

2 Foster inclusion and
transparency

4 Work in partnership

4 Build on existing
capabilities and mandate

D outine lsar

new technologies

2 Increasing understanding,
advocacy and dialogue

3 Supporting dialogue on normative
and cooperation frameworks

4 Enhancing UN system support
to government capacity devel-
opment



I\/I OVl N g d | on g t h e p at h o “Today, technological change is driven

largely by private companies, making it
harder for social scientists, policymakers,
Governments and legislators to keep up.
Major innovations that occurred earlier in the
life of the United Nations, such as the

Advanced N harnessing of atomic energy and manned
Materials S/ _ space exploration, were made under
Technologies government auspices. During that period,
(Advanced SustgiI:abIe Baﬂona’l’ and international policy kept pace
e etter.
Technologies?) Development
Goals

» Deepen the United Nations internal capacities and
exposure to new technologies;

* Increase understanding, advocacy and dialogue
around new technologies;

« Support dialogue on normative and cooperation
frameworks; and

* Enhance United Nations system support to
government capacity development in these areas.

Text above from: UN SG: “Strategy on New Technologies” (2018)



Novel Polymers,

Colloidal Silica Metal Alloys

(nanoscale)

Emerging SDOs
& Standards

ircle...

Technology Manufacturing Market Readiness
Readiness Readiness « Will they adopt it?
*Can it be done? .

J

B e hion adoption of the best solutions2



2021 ISO TC 229 Plenary Meeting SG Outcome

 Document to be prepared by ANSI sub-team for review in May ISO TC229 Interim meeting.

* Draft document (not an official ISO work item) completed currently circulating in US TAG for further comment:
“Nanotechnologies—\Vocabulary—Innovations in Materials and Technology”

e Terms & Definitions Included (basic starting point):

ﬁl‘echnologv \ ﬂ/laterials Innovations & Properties \

Material

Conventional material
Conventional property
Alternative Material
Advanced Material
Advanced Property
Emergent Material

\ / \ Emergent Properties /

Advanced technology
Conventional technology
Displaced technology
Emergent technology
Specialty applications




Preliminary Terminology Document

(contd.)

Advanced Material

* Demonstrates
improved
Emergent Material performance/ Conventional
properties Material

e Newly
Discovered

* Common Use

Alternative Material

¢ Performance/
properties not
differentiated

TIME >




Preliminary Definition of Advanced Material

5.5
advanced material
material (4.1) with significant improvements in properties or performance (4.3) for a specific application

Mote 1 to entry: Some advanced materials gain their improved properties through modification of their internal or surface
structure.

Mote 2 to entry: Some but not all advanced materials are created by Advanced Technologies (4.2).
Mote 3 to entry: Some but not all nanomaterials are advanced materials.
Mote 4 to entry: Advanced materials can be, but are not always complex ¢ highly engineerad materials (5.1) .

Mote 5 to entry: Materials that are considered to be advanced matenals today are anticipated to be displaced or to become
conventional materials in the future.

Mote 6 to entry: Might include new functionality or emergent properties of a material

Mote 7 to entry: significant improvements in performance and properties relate to conventional materials (when they exist)

Mote 8 to entry: Used in advanced technologies or specialty applicatiuns{

Caution: This is not an official definition and will likely undergo
further modifications. Itis intended to be debated next week in
ISO/TC 2209.



Other Related Active Terminology Work
ltems in ISO/TC 229

ISO/AWI 80004-1 Nanotechnologies—Vocabulary—Core Terms and
definitions

ISO/TS 4958 Nanotechnologies—Vocabulary—Liposome Terminology

ISO/TS 80004-13 Nanotechnologies—Vocabulary—Part 13: Graphene
and related two dimensional (2D) materials



Concluding Remarks

* |ISO/TC 229 and ANSI have been active in identifying needs, nuances and
issues related to advanced materials terminology.

* A Study Group was formed in 2020 (several discussions & surveys conducted)
-A draft terminology document has been generated and further input is sought.
-Study Group discussion to occur on May 13t during ISO/TC 229 Interim meetings.
-External stakeholder comments highly encouraged.

* Many existing terminology documents and ongoing work items are
relevant to subsets of advanced materials.



Thank youl!

Scott.C.Brown@Chemours.com

Disclaimer: The views shared during this presentations are of the
presenter/author and do not reflect the policies or views of The Chemours
Company or its subsidiaries.



