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1. Introduction

The Nanotechnology Business Creation Initiative of Japan (NBCI) strongly
proposes that continued and detailed scientific discussion be conducted regarding
the "uniform grouping based on WHO fiber criteria" proposed in the RMOA
(REACH restriction proposal) for Substances in Fiber Form led by the German
Federal Institute for Occupational Safety and Health (BAUA).

Imposing uniform use restrictions on carbon nanotubes (CNTs) based solely on
shape and size lacks scientific evidence and would significantly impede benefits to
European citizens and the global community.

2. Executive Summary
This position paper presents concerns regarding uniform regulation of CNTs

from two perspectives:

2.1 Safety Perspective
-CNTs exhibit significant physicochemical diversity; current scientific evidence
suggests that regulation based solely on shape and size may not adequately
capture this variability"
-CNTs are degradable, presenting low risk of long-term environmental
persistence
-With appropriate control measures, exposure risk can be limited as with other
chemical substances

2.2 Industrial Importance
-More than 5,000 tons used globally per year, predicted to exceed 10,000 tons
within several years
-Restricting CNT use would impede not only European but global
competitiveness and carbon neutrality achievement. CNTs are indispensable
across broad industries including lithium-ion batteries, semiconductors,
automotive, aerospace, and renewable energy
-Upgrade from ISO TR to TS in progress (international recognition of industrial
importance)



3. NBCI Position

NBCI requests further scientific discussion regarding the appropriateness of
uniform grouping of CNTs as WHO fibers, given the significant physicochemical
variation within this material class, the "WHO fiber grouping in BAuA's RMOA
(REACH restriction proposal) for Substances in Fiber Form." NBCI proposes
continued detailed discussion based on scientific evidence.

The following explains from safety and industrial importance perspectives.

4. Scientific Evidence Regarding Safety

Safety evaluation of CNTs requires a multifaceted approach considering factors
beyond shape and size.

4.1 CNTs are physicochemically highly variable materials; uniform
regulation by shape or size lacks scientific evidence

The proposed "critical fiber" definition is based primarily on shape (fibrous) and
size (diameter/length). However, biological effects of CNTs vary significantly
depending not only on shape and size, but also on manufacturing method, surface
treatment, aggregation state, and chemical purity.

Regarding scientific basis, most international safety assessments target specific
multi-walled CNTs (MWNT-7). In WHO-IARC evaluation, not all CNTs but specific
types are classified as Group 2B (possibly carcinogenic to humans) (Reference
Material 1).

Evaluation should be based on physicochemical characteristics and toxicity data
of individual CNTs, rather than uniform regulation by shape and size.

4.2 CNTs have demonstrated degradability under specific conditions, which
may reduce the risk of long-term environmental persistence when
appropriate treatment technologies are applied

Multiple studies demonstrate that CNTs can be degraded under controlled
laboratory conditions, including (Reference Material 1):

-Chemical degradation: Degradation by sodium hypochlorite solution

(concentration and temperature dependent)

-Biological degradation: Degradation via reactive oxygen species (ROS) by

macrophages

-Long-term continuous degradation by soil bacteria

-Photochemical degradation: Degradation by photo-Fenton reaction

-In vivo confirmation: Clearance from lungs confirmed in animal experiments



Additionally, ISO/TC 229 (Nanotechnologies Technical Committee) is advancing
international standardization (ISO AWI TS 21497) of CNT degradation methods
using hypochlorite (Reference Material 1).

This standardization may enable CNT removal from industrial wastewater and
laboratory wastewater.

CNTs do not correspond to "materials that persist long-term in the environment
and are difficult to dispose of," and environmental risk may be manageable
through appropriate treatment technology.

4.3 With appropriate control measures, exposure risk can be limited as with
other chemical substances

Similar to other nanomaterials and chemical substances, exposure risk from
CNTs may be managed through appropriate control measures tailored to their
specific characteristics.

Examples include domestic guidelines such as Ministry of Health, Labour and
Welfare guidelines and Ministry of the Environment guidelines in Japan, as well as
ISO standards (Reference Material 1).

These guidelines include the following content:

-Knowledge regarding health and safety in work environments

-Management principles and guidance for reducing worker health and safety

risks

-Measures to prevent contamination from handling workplaces to external areas

By complying with these, exposure risk can be limited through management of
actual use environments, as with other chemical substances.

5. Industrial Importance

CNTs are already widely used globally, and their restriction would have
significant impact on European and global economies.
5.1 Global Usage Record

CNTs are indispensable materials as additives that maintain and improve
charge-discharge performance of lithium-ion batteries, with more than 5,000 tons
already used globally per year(as reported in industry analyses). Market forecasts
predict usage will exceed 10,000 tons within several years (Reference Material 2).
5.2 Essential Nature Across Broad Industrial Sectors

CNT use restrictions could have significant implications for the following
industrial sectors (Reference Material 2):



Major industrial sectors:
-Automotive industry: High-strength, high-durability composite materials; high-
performance batteries
-Aerospace industry: High-strength, high-durability composite materials; aircraft
batteries
-Semiconductor industry: EUV exposure pellicles and other semiconductor
manufacturing processes
-Renewable energy industry: Solar cells, wind power generation, and energy
storage facilities
-Sports industry: Bicycle and tennis racket frames
-Medical field: Drug delivery systems (DDS), biosensors, regenerative medicine
CNTs are particularly widely used in electronic devices such as smartphones and
laptop computers, automotive and aircraft batteries, and renewable energy
storage facilities.
CNT use contributes to carbon neutrality achievement through:
-Fuel efficiency improvement through weight reduction of automobiles and
aircraft
-Promotion of electrification through lithium-ion battery performance
improvement
-Energy storage efficiency improvement for renewable energy
Restricting CNT use may affect efforts to reduce fossil fuel consumption and
CO2 emissions in sectors where CNTs contribute to energy efficiency
improvements.
Furthermore, CNT use restrictions raise the following concerns:
-Loss of competitive advantage in CNT application products and industries that
European companies have developed and adopted
-Decline in European international leadership in green technology and digital
technology, and decline in European industrial competitiveness
As described above, there is potential to impede sustainable development of
society, including industries worldwide and carbon neutrality.

5.3 International Standardization Trends

In response to CNTs being used in diverse applications worldwide, ISO is moving
to upgrade standards for multi-walled CNTs (MWCNTs) from conventional TR
(Technical Report) to TS (Technical Specification).

This reflects ISO's recognition of CNTs as materials of significant industrial



relevance that warrant standardized management approaches."

6. Specific Proposals from NBCI

NBCI respectfully requests that BAuA and the European Commission consider
risk-based individual evaluation of CNTs based on their specific physicochemical
characteristics, rather than uniform grouping based solely on shape and size as
WHO fibers.

CNTs are materials with extremely rich variation, and sufficient detailed
discussion has not been conducted regarding whether uniform grouping as WHO
fibers is appropriate. NBCI proposes to continue conducting detailed discussion
based on evidence together.

To this end, NBCI is prepared to consider providing the following cooperation
toward construction of a more scientific and rational regulatory framework
considering utility:

-Provision of additional safety data and usage status data

-Proposal and consultation on joint research projects

-Active contribution to international standardization activities

-Promotion of dialogue with European industry

7. Conclusion

NBCI reemphasizes that CNTs are innovative materials indispensable to the
development of major industries worldwide, including Europe.

At present, it cannot be said that sufficient scientific discussion regarding uniform
regulation of CNTs has been exhausted.

Uniform use restrictions based solely on shape and size not only lack scientific
basis, but impede technological innovation in European and global industries,
making sustainable development of industry and society difficult.

NBCI aims not simply to oppose regulation, but to construct a more rational and
scientific regulatory framework together with stakeholders. We believe that
through dialogue based on scientific evidence, mutually acceptable solutions may
be found that balance ensuring safety with sustainable economic growth and
innovation.

As an industry association, NBCI will contribute to realization of a sustainable
society through promotion of safe use of CNTs and appropriate management
technology.
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