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1. INTRODUCTION

The NANOREG (Regulatory testing of nanomaterials) project is a n FP7
multinational and i nterdisciplinary research project (http://nanoreg.eu/).
The objectives of the project are:

A To provide legislators with a set of tools for risk assessment and decision
making instruments for the short to medium term, by gathering data
and performing pilot risk assessment, including exposure monitoring and
control, for a selected number of nanomaterials (NMs) used in products.

A To develop for the long term, new testing strategies adapted to a high
number of NMs where many factors can affect their environmenta | and
health impact.

A To establish a close collaboration among authorities and industry with
regard to the knowledge required for appropriate risk management, and
create the basis for common approaches, mutually acceptable datasets
and risk management pract  ices.

The Institute of Occupational Medicine (IOM) is one of over 50 organisations

coll aborating in the NANOREG project. | OMOG s
project are partly funded by the European Commission 7 ™ Framework

Programme and by the Departme nt of Environment, Food and Rural Affairs

(Defra). The IOM is involved in a number of project activities (either as

work package (WP) leads or contributors). Defra is the national coordinator

for the UK of the NANOREG project.

This report describes the methodo logy and results of a questionnaire survey

undertaken by IOM in 2014 which aimed to identify and characterise UK

exposure situations. This survey was undertaken to part fulfii IOMs
contribution to NANOREG Wor k package 3 AEXPpOo:
analysi s 0, Task 3.1 Aldentification and el aborat
(ES) o. This activity is |l ed within the NANOREC(

2. AIM AND OBJECTIVES

The survey aim ed to carry out an inventory among UK industry involved in

the production, use, and disposal of NMs and products containing NMs, as

well as research and development organisations (R&D) to identify and
characterise UK exposure scenarios Exposure scenarios  were identified
during all the critical life cycle stages (LCSs) of the NMs and produ cts
containing NMs. Based on the information collected a preliminary  analysis
was carried out to determine data and knowledge gaps in relation to
occupational, consumer and environmental exposure. Information from this
survey will subsequently be used to identify companies to collect further
information on relevant exposure scenarios and, if possible, carry out
measurement surveys
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3. METHODOLOGY
31 SCOPE

The survey scope was discussed and reviewed by the project team and
wider stakeholders (including Defra, Environmental Agency (EA) and Health
and Safety Executive (HSE)) prior to commencing the survey.

The term nanomaterial used within UK nano -inventory is based on ISO TS
800004 -1 definition *, i . e. ANanomaterials are materials
one d imension on the nanoscale (i.e. between approximately 1 nm and 100

nm) or with an internal or sur f aMaaufasttreduct ur e at
nanomaterials (MNMs) were considered within the UK nano -inventory, i.e.

materials purposefully produced or desig ned to be NMs. Unintentionally

produced NMs (i.e. byproducts of a process such as fumes, diesel exhaust,

particles generated during grinding and friction of bulk materials 2 etc.) and

naturally occurring nanopatrticles (e.g. volcanic ash, ocean spray, fine sand,

etc.) are outside the scope of the inventory. Also products/articles

containing NMs or nanotechnology -based products manufactured in the UK

were also within focus of the inventory.

All UK stakeholders that manufacture, use, import , distribute or di  spose of
NMs or products containing NMs for commercial purposes were considered

the target audience. Research and development organisations (R&D), i.e.
universities and their research laboratories, public and private research
laboratories that develop or s tudy NMs were also of interest.

Within the context of the EU Chemicals Regulation 1907/2006 (the
Registration, Evaluation, Authorisation and Restriction of Chemicals
(REACH) Regulation) an exposure scenario is understood to be a set of
information describ  ing the conditions under which the risks associated with

the identified use(s) of a substance can be controlled. It includes
operation al conditions (for examples , the duration and frequency of use or

the amount used, the process temperature , etc.) and nece ssary risk
management measures (RMMs) (e.g. local exhaust ventilation or a certain

type of glove, waste water and gas treatment).

The survey questions were formulated around key life cycle stages (LCS):

1 Synthesis and manufacture of MNMs.

A Formulation: us e of NM as such or in mixture for making mixtures
(mixing, blending), including filling into containers and re - packaging
of NMs or mixtures.

Manufacture of products containing MNMs.
Activities that use or apply products containing MNMs.
Disposal of MNMs o r products containing MNMs.

I >

! http://www.iso.org/iso/catalogue_detail.ntm?csnumber=51240

2 Unless this is done to produce nanomaterials
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3.2 QUESTIONNAIRE
A short, high level questionnaire was developed to elicit the following

A Information ont he type and size of the organisation, technology sectors
the organisation is active in and to which they contribut e

A The LCS(s) inwhich the organisation is involved

A For each identified LCS, information on the:
general groups of nanomaterials
form of nanomaterial

numbers of persons directly involved
quantities handled

relevant RMMs

O O O O

A Within the EU NANOREG proje ct a number of core MNMs have been
selected for testing throughout the whole project (TiO2 (titanium
dioxide), SiO2 (silicon dioxide), CNT (carbon nanotubes), nanocellulose,
ZnO (zinc oxide), CeO2 (cerium oxide), BaSO4 (barium sulphate) and Ag
(silver)). A question was included to identify those organisations that
explicitly come into contact with these.

A Availability and sharing of relevant occupational hygiene data
A Interest in participating in later stages of the project

Appropriate instructions for ¢ ompletion and explanations of terminology

were provided where necessary. To encourage response, the questionnaire

was designed to be completed within 10 minutes, with extensive use of drop

down menus ofr 6tick boxesdé and fr eatotae xt resp
minimum.

The questionnaire was reviewed by members of Defra , HSE and EA prior to
piloting. The pilot involved administer ing the questionnaire to several
members of IOM staff to check for usability, comprehension and completion

time etc.

Following comments from stakeholders and the pilot  study, the
guestionnaire was updated. The final version is provided in Appendix 1. The
survey was administered electronically using SurveyMonkey
(http://www.iomnanoreg.org/ExposureScenarioSurvey.a SpX).

The guestionnaire was administered in English and no incentives were given
to encourage participation.
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3.3 DISSEMINATION OF QUE STIONNAIRE SURVEY

A contact list of companies / individuals to approach to provide details of
the ques tionnaire survey were collated from several publically available and
IOM sources. These included:

A Nanoperspective (http://nanoperspectiveresourceguide.co.uk/)

A ObservatoryNANO FP7 project

A NANOfutures initiative member list

A Nanowerk Nanotechnology Company & Labs Database
(http://www.nanowerk.com/nanotechnology/research/nanotechnolog
y_links.php)

A Nanotechnology Consumer Products Inventory
(http://www.nanotechproject.org/inventories/consumer/)

Discussions took place with representatives from Defra , Chemical Industries

Association (CIA), HSE and EA to discuss methods of disseminating the
inventory via their existing contact lists, with due consideration of the Data
Protection Act 1998. It was agreed that they would forward details of the
survey to their cont  acts directly on behalf of the IOM.

Contacts were approached to participate in the survey via email (Appendix

2) which provided details of the aims and objectives of the initiative as well

as where further information could be obtained and how the questio nnaire
could be accessed (www.iomnanoreg.org). Contacts were also encouraged

to disseminate details of the survey to their industry contacts.

A link to the gquestionnaire survey was also made available through the HSE
Nanotechnology webpage (http://www.hs e.gov.uk/nanotechnology/).

Reminders were sent to contacts (other than those who explicitly requested
to be removed from the contact list) on two separate occasions. The survey
was live for completion from8 ™ Aprilto 27 ™ June (2014).

3.4 DATA ANALY SIS

The data obtained from the questionnaire survey was downloaded from
SurveyMonkey into Microsoft Excel. Simple statistics (number and
percentage) were calculated to provide summaries of the responses for
each of the questions. In addition , tables collating the relevant information
for each of the keys stages of NM manufacture and usages for the general
groups of NMs are provided to highlight areas of data gaps
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4. RESULTS

The sur vey has a total of 41 responses. Summaries of the responses for
each o f the sections and corresponding questions are provided below .

4.1 ABOUT YOUR ORGANISAT ION

Table 1 summarises the responses for Q1 0Pl ease indicate the
company or organi sat i(amswereddy38 vesponklent§) o r &nd

Table 2 summarises the responses for Q2 d&WVhat is the size of your

or gani s @rsweced iy 37 respondents)

The majority of respondents were from industry (42%) or university/higher

education (42%) establishments . The respondent indicating
that they worked for a government organisation. 60% of respondent s

responding to the questionnaire were employed by large (>250 employees)

organisations.

Table 1: Q1 &lease indicate the type of company or organisation you work

for 6
Type of company / organisation Number %
Industry 16 42
Research & Development 5 13
University / higher education 16 42
Other 1 3
Total Respondents 38 100

Table 22 Q2 What is the size of your organisation?

Size Number %
Micro (<10 employees) 4 11
Small (10 -50 employees) 7 19
Medium (51 -250 em ployees) 4 11
Large (>250 employees) 22 59
Total Respondents 37 100
4.2 USE OF MANUFACTURED  NANOPARTICLES

All 41 respondents (100%) responded positively to the question Q3 6l s your
organisation involved in the manufacture, synthesis, use, disposal or any

other activity involving manufactured nanomaterials or products containing
manuf actur ed n anKonyafthedl rasposderits (98%) indicated
positively in response to Q4. that these activities took place in the UK.

&
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4.3 MANUFACTURE OR SYNTH  ESIS OF NANO MATERIALS

In response to Q5 , ds your organisation involved in the manufacture or

synthesis of nanomaterials ie materials purposefully manufactured,

produced or designed t o BOe resporadents m(@56e r i al s 6 7,
responded yes and 10 respondents (25%) r esponded no. One respondent

skipped the question.

| f the respondent answered O6yes6 to Q5, t hey
indicate whether their organisation manufactures or synthesises particular
groups of NMs from a predefined list (definitions were prov ided, see

Appendix 1 ), as well as provide details of their physical state, quantities
manufactured per annum and the number of workers directly involved in
their production.

Table 3 summarises the responses with respect to the types of nanomaterial
the r espondents organisations manufacture or synthesis and the physical
state of these. = A number of organisations reported to manufacture or
synthesise more than one group of MNMs. The most commonly reported

group of MNMs being  manufactured or synthesised were 6 met al s, met al
oxi des, ceramics (50% of respon-<dnsprads ) , foll
nanomateri al sb (27 %) . N o respondent s report
synthesis e6dendri mersdéd or O6full ereneséd.

Table 3: Physical state of the nanomaterial group manufactured /
sy nthesised by respondents (n=30)

Total In liquid In dry
N(%0) suspension powder
N(%) * N(%) *
Bio-inspired nanomaterials 8 (27) 6 (75) 2 (25)
Carbon black 1 (3) 0 (0) 1 (100)
Carbon nanofibres 1) 0 (0) 1 (100)
Carbon nanotubes 5 (17) 1(20) 4 (80)
Dendrimers 0(0) 0 (0) 0 (0)
Fullerenes 0 (0) 0 (0) 0 (0)
Graphene nanosheet 7 (23) 1(14) 6 (86)
Metals and metal oxides, ceramics 15 (50) 11 (73) 4 (27)
Nanoclays 1) 0 (0) 1 (100)
Nanowires 2 (7) 1 (50) 1 (50)
Quantum do ts 4 (13) 3 (75) 1 (25)
Total Respondents 30

*Percentage of the responses in the row

Table 4 summarises the quantities of the MNMs groups that were reported

to be manufactured/synthesised by respondents per annum. It was clear

that not all of the r  espondents provided this information. The responses

also suggest that the quantities of NMs manufactured / synthesised in the

UK per annum per low, typically less than 1kg. The exceptions are the

groups Onanoclaysdé and &6émet al s wheredlOOQread a l oxi de
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14% of respondents respectively identified that they manufactured /
synthesised in excess of 100 tonne per annum.

Table 4 : Quantities of the nanomaterial group manufactured / synthesised
by respondents per annum

01 >1  >1kg > 100 >1 > 100 Don 6 Total
gram gram O 10 kgO 1 tonne tonne know N
N(%)* O 1gl kg  tonne O 10 N(%)* N(%)*
N(%)* N(%)* N(%)* tonne
N(%)*

Bio-inspired 2 (33) 4 (67) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 6
nanomaterials
Carbon black 0 (0) 1 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1
Carbon 1 (100) 0(0) 0(0) 0 (0) 0 (0) 0 (0) 0 (0) 1
nanofibres
Carbon 1(20) 2 (40) 2 (40) 0 (0) 0 (0) 0 (0) 0 (0) 5
nanotubes
Dendrimers 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0
Fullerenes 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0
Graphene 3(43) 2 (29) 2 (29) 0 (0) 0 (0) 0 (0) 0 (0) 7
nanosheet
Metals & 2 (14) 4 (29) 5 (36) 1(7) 0 (0) 2(14) 0 (0) 14
metal oxides,
ceramics
Nanoclays 0(0) 0 (0) 0 (0) 0 (0) 0(0) 1(100) 0 (0) 1
Nanowires 2 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 2
Quantum dots 2 (50) 1(25) 1(25) 0 (0) 0 (0) 0 (0) 0 (0) 4

*Percentage of the responses in the row

Table 5 summarises the number of workers directly involved in the
manufacture/ synthesis of the respective groups of MNMs and in the
majority of instances the number of workers directly involved for the

various MNMs groups were low, either being less than 10 or less than 50
employees .

Table 5:  Number of workers directly involved in the manufacture/synthesis
for each nanomaterial group

1-9 10- 49 507 99 100- 249 250 or Don't Total
N(%)* N(%)* N(%)* N(%)* more know N
N(%)* N(%)*
Bio-inspired 4 (67) 2 (33) 0 (0) 0 (0) 0 (0) 0 (0) 6
nanomaterials
Carbon black 1 (100) 0 (0) 0 (0) 0(0) 0 (0) 0 (0) 1
Carbon nanofibres 1(100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1
Carbon nanotubes 5 (100) 0(0) 0(0) 0 (0) 0 (0) 0 (0) 5
Dendrimers 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0
Fulle renes 0(0) 0(0) 0(0) 0 (0) 0 (0) 0 (0) 0
Graphene nanosheet 7 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 7
Metals and metal 9 (64) 4 (29) 0(0) 0(0) 0(0) 1(7) 14
oxides, ceramics
Nanoclays 0 (0) 1(100) 0 (0) 0 (0) 0 (0) 0 (0) 1
Nanowires 2 (100) 0(0) 0(0) 0 (0) 0(0) 0(0) 2
Quantum dots 2 (50) 2 (50) 0 (0) 0 (0) 0 (0) 0 (0) 4
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Twenty three respondents provided details of the RMMs used during the
manufacture or synthesis of the MNM groups (Table 6). Over 90% of the
respondents indicat ed that they used local extract ventilation and personal
protective equipment, with over 80% also indicating that they used
containment and good hygiene measures.

Table 6: Risk management measures reported to be used in the
manufacture / synthesis of MNM S

RMM Number %
Containment 19 83
Local extract ventilation 21 91
General ventilation 12 52
Segregation 10 44
Personal protective equipment 21 91
Good hygiene measures 20 87
None 0 0
Donét know 0 0
Total Respondents 23

Respond ents were asked in Q 8 whether their 6organisation supp

manufactured or synthesised nanomatOnly23al s t o of
respondents answered this question, ofAlwhich 1:
12 respondents provided details of the industrial sectors to which they

supplied their MNMs (Table 7), with échemistry
& aeronauticsb6 being the two most popul ar i ndi
respondent s t hat indicated 6ot her 0, t hese W

paper/casting, t ransport and academic research/academia (2).

Table 7: Industria | sectors MNMs are supplied to

Industrial sector Number %
Agrifood 1 8
Automotive & Aeronautics 6 50
Chemistry & materials 8 67
Construction 2 17
Energy 4 33
Environment 2 17
Health, Medicine & Nanobio 3 25
Information & Communication Technologies 2 17
Security 0 0
Textiles 1 8
Other sectors(s) (please specify) 4 33
Total Respondents 12

4.4 MANUFACTURE OF PRODU  CTS CONTAINING MNMS

In response to  Q10. ds your organisation involved in the manufacture or of
products containing manufactured nanomaterial s
16 (44%) responded yes.
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| f the respondent answered O6yes6 to Q1l0, they
indicate the types of prod ucts containing MNMs that their organisation

manufactures from a predefined list (Table 8). Only 14 respondents elected

to provide this information, with O6electronics,

most cited (43% of respondentf®edincludeddpgagecer 6 pr odu
casting, lubricants and structural materials.

Table 8: Types of products containing MNMs being manufactured by
organisations

Products Number %
Building materials 2 14
Cleaning products and other chemicals 1 7
Clothing 0 0
Coatings 3 21
Energy distribution, generation, storage & usage products 4 29
Electronics, optics and photonics 6 43
Filtration and remediation products 0 0
Medical and pharmaceutical products 3 21
Packaging 2 14
Pigments 1 7
Transporta tion products 1 7
Other(s) (please specify) 3 21
Total Respondent s 14

| f the respondent answered O6yes6 to Q1l0, t hey
indicate which general group of NMs were used to manufacture products
containing MNMs, as well as provide details of their physical state,

quantities manufactured per annum and the number of workers directly
involved in their production.

Table 9 summarises the responses with respect to the types of nanomaterial

the r e s p 0 n d ergahigtiopns use to produce products containing MNMs

and the physical state of these. A number of organisations reported to use

more than one group of MNMs in the production of products containing

MNMs. The most commonly reported group of MNMs being used in the

manufacture of produc ts containing MNMs wer e 6met al s, met al 0 X
ceramics 6 and this was all in liquid suspension. No groups of MNMs were

used in granular form. Of the 13 respondents who elected to respond to this

question, none reported to use carbon nanofibres, dendrimers, nanoclays

and quantum dots.

Page 12 of 49



WP3.1.2:

Inventarisation of UK exposure scenarios and gap analyses

Table 9: Physical state of the nanomaterial group
of MNM products

used in the manufacture

In liquid In dry Granules Total
suspension powder N(%) N
N(%) N(%)
Bio-inspired nanomaterials 3 (75) 1(25) 0 (0) 4
Carbon bl ack 0 (0) 2 (100) 0 (0) 2
Carbon nanofibres 0 (0) 0 (0) 0 (0) 0
Carbon nanotubes 2 (67) 1(33) 0 (0) 3
Dendrimers 0 (0) 0 (0) 0 (0) 0
Fullerenes 1 (100) 0(0) 0 (0) 1
Graphene nanosheet 1(33) 2 (67) 0 (0) 3
Metals and metal o xides, ceramics 11 (100) 0 (0) 0 (0) 11
Nanoclays 1(0) 0(0) 0 (0) 0
Nanowires 1 (50) 1 (50) 0 (0) 2
Quantum dots 0(0) 0(0) 0 (0) 0
Total Respondents 13
*Percentage of the responses in the row
Table 10 summarises the quantitie s of MNMs groups reported to be used in

the manufacture of products containing MNMs by respondents per annum.

Excluding carbon nanofibres, dendrimers, nanoclays

and quantum dots (as

no respondents indicated using these MNM groups), for all groups except
me tals & metal oxides, ceramics, the quantities used per annum were less
than 100 kg. One respondent indicated using in excess of 100 tonne of

metals & metal oxides, ceramics per annum.

Table 10 : Quantities of the nanomaterial group

used in the manufacture of

products containing MNMs per annum

o1 >1 >1kg > 100 >1 > 100 Don 6 Total
gram gram O 10 kg O tonne tonne know N
N(%)* O 1 | kg tonne O 10 N®%)* N(%)*
N(%)* N(%)* N(%)* tonne
N(%)*

Bio-inspired 0 (0) 1 (50) 1 (50) 0(0) 0(0) 0 (0) 0 (0) 2
nanomaterials
Carbon black 1 (33) 1(33) 1(33) 0 (0) 0 (0) 0 (0) 0 (0) 3
Carbon 0 (0) 0 (0) 0 (0) 0(0) 0 (0) 0(0) 0(0) 0
nanofibres
Carbon 1(33) 1(33) 1(33) 0(0) 0(0) 0 (0) 0 (0) 3
nanotubes
Dendrimers 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0
Fullerenes 1(100) 0 (0) 0 (0) 0 (0) 0 (0) 0(0) 0(0) 1
Graphene 1(33) 2 (67) 0 (0) 0(0) 0(0) 0 (0) 0 (0) 3
nanosheet
Metals & 0 (0) 4 (44) 3(33) 1(11) 0(0) 1(12) 0 (0) 9
metal oxides,
ceramics
Nanoclays 0 (0) 0() 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0
Nanowires 2 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 2
Quantum dots 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0

*Percentage of the responses in the row
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Table 11 summarises the number of workers dir ectly involved in the
manufacture of products containing MNMs for each of the respective groups

of MNMs used (Q12). The majority of the respondents indicated that the
numbers of employees directly involved were low (<10 employees).

Table 11 : Number of work ers directly involved in the manufacture of
products containing MNMs  for each nanomaterial group

1-9 10 - 50 71 100 - 2500r Don't Total
N(%)* 49 929 249 more know N
N(%)* N(%)* N(%)* N(%)* N(%)*

Bio-inspired nanomaterials 1 (50) 1 (50) 0 (0) 0 (0) 0 (0) 0 (0) 2
Carbon black 2 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 2
Carbon nanofibres 0 (0) 1(100) 0 (0) 0 (0) 0 (0) 0 (0) 1
Carbon nanotubes 3 (100) 0(0) 0(0) 0(0) 0 (0) 0(0) 3
Dendrimers 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0
Fullerenes 1 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1
Graphene nanosheet 3 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 3
Metals and metal oxides, 6 (67) 2 (22) 1(11) 9
ceramics 000 00 000
Nanoclays 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0
Nanowires 2 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 2
Quantum dots 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0

Fourteen respondents provided details of the RMMs used during the
manufacture  of products containing MNMs (Tabl e 12). 86% of the
respondents indicated that they used containment, with 79% of
respondents indicating that they used PPE and good hygiene measures.

LEV was reported by 64% of respondents.

Table 12 : Risk management measures reported to be used in the
man ufacture of products containing  MNMs

RMM Number %
Containment 12 86
Local extract ventilation 9 64
General ventilation 7 50
Segregation 3 21
Personal protective equipment 11 79
Good hygiene measures 11 79
None 0 0
Dondét know 0 0
Total Respondents 14

Respondents were asked in Q14 whethertheir 6 or gani sat ipmducts uppl vy
containing manufactured or synthesised nanomaterials to other

or gani s a®nlyo b5s r@spondents answered this question, of which 5

(33%) responde d thésg e&sanly 4 Qespondents provided details of

the industrial sectors t  hey supplied their MNMs (Table 13 ), with &édchemistr
& materdadts@d@moti ve & amrd od aheingticedndst popular

industrial sectors. For the two respondentsthatindc at ed O6ot herd, these

indicated as being paper/  electronics/casting and  transport.
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Table 13: Industrial sectors  products containing MNMs are supplied to

Industrial sector Number %
Agrifood 0 0
Automotive & Aeronautics 2 50
Chemistry & mater ials 2 50
Construction 0 0
Energy 1 25
Environment 0 0
Health, Medicine & Nanobio 0 0
Information & Communication Technologies 0 0
Security 0 0
Textiles 0 0
Other sectors(s) (please specify) 2 50
Total Respondents 4

4.5 USE OF PRODUCTS CONT  AINING MNMS

In response to Q16. ds your organisation involved in activities that use
products containing manufactured nanomaterial s
16 (44%) responded yes.

| f the respondent a nlé wiley wede t ohereasided (Qb 7)Qo

specify the categories of MNM containing products that their organisation

uses (Table 14). Only 1 3 respondents elected to provide this information,

with o6electroni cest, 0omipds & sb eainrdg pthh%ofntlied8 ci t ed (
respondents) , followed by coatings (39%) and energy distribution,

generation, storage and usage products (39%) . 60t her & products i de
included structural materials , environmental NPs for research purposes,

bespoke materials for identifying nanotoxicity (quantum dots) and use

various types of NMs, including some in consumer products in R&D studies.

Table 14 : Types of products containing MNMs being used by organisations
Products Number %
Building materials 3 23
Cleaning products and other chemicals 3 23
Clothing 1 8
Coatings 5 39
Energy distribution, generation, storage & usage products 5 39
Electronics, optics and photonics 7 54
Filtration and remediation products 2 15
Medical and pharmaceutical products 4 31
Packaging 1 8
Pigment s 3 23
Transportation products 1 8
Other(s) (please specify) 4 31
Total Respondents 13

I f the respondent a nl§ wley wede théry asked (QT o 8)Qo
indicate what quantities of products containing MNMs are used by their
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organisation pe r annum (Table 15). 69% of the 13 respondents indicated
that they used less than or equal to 1 kg of products containing MNMs per
annum.

Table 16 summarises the number of workers directly involved in the use of

products containing MNMs for each of the re spective groups of MNMs used
(Q19). Of the 13 respondents, 8 (62%) indicated less than 10 employees.

Table 15:  Quantities of products containing MNMs used by the organisation

per annum
Quantities Number %
1 gram 1 8
> 1 gram O 1 kilogram 9 69
> 1 kilogram O 100 kil ogr ams 2 15
> 100 kilogram O 1 tonne 0 0
> 1 tonne O 100 tonne 0 0
> 100 tonne 0 0
Donét know 1 8
Total Respondents 13
Table 16:  Number of workers directly involved in the use of product S
containing MNMs used by the organisation

Number of workers Number %
1-9 8 62
10 - 49 4 31
50 - 99 0 0
100 - 249 0 0
250 or more 0 0
Don't know 8 8
Total Respondents 13

Thirteen respondents provided details of the RMMs used during the use of

products containing MNMs (Table 17 ). 92% of the respondents indicated
that they used LEV and PPE, with 85 % of responden ts indicating that they
used containment.
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Table 1 7: Risk management measures reported to be used in the use of
products containing MNMs

RMM Number %
Containment 11 85
Local extract ventilation 12 92
General ventilation 9 69
Segregation 5 39
Personal protective equipment 12 92
Good hygiene measures 10 77
None 0 0
Donét know 1 8
Total Respondents 13

4.6 WASTE SERVICES TO OTHERS

In response to Q21 6 D o gy@ur organisation provide services to others for

the treatment, processing and/or disposal of wa st e that cont aof ns
the 36 respondents, 2 (6%) responded yes.
None of the respondents answered any of t he subsequent questions on
waste disposal ( Q 23-27).
4.7 ORGANISATIONS ACTIVI TIES FOR SPECIFIC MA NUFACTURED
NANOMATERIALS
Within the EU NANOREG project a number of core MNMs were selected for
testing throughout the whole project (TiO2, SiO2, CNT, nano cellulose, ZnO,
Ce02, BasO4 and Ag). Q28 aimed to identify those organisations that
explicitly carry out any activities involving these (Table 18). 23 respondents
answered this question, with over 50% indicating that they are involved in
activities using s ilicon dioxide and zinc oxide. Less than 10% of the
respondents indicated that they are involved in barium sulphate activities.
Table 18: Reported activities for core MNMs
Manufacture Manufacture Using or Waste Other Respondents
or products applying disposal N (%) N (%)
Synthesis containing the NM N (%)
N (%) the NM N (%)
N (%)

Titanium dioxide 6 (60) 3(30) 8 (80) 1(10) 0 (0) 10 (43)
Silicon dioxide 10 (71) 6 (43) 11 (79) 1(7) 0 (0) 14 (61)
Carbon nanotubes 4 (44) 2(22) 6 (67) 1(11) 2 (22) 9 (39)
Nanocellulose 2 (40) 2 (40) 4 (80) 0(0) 0(0) 5(22)
Zinc oxide 7 (54) 3(23) 8 (62) 1(8) 4 (31) 13 (57)
Cerium oxide 3(33) 1(11) 2 (22) 0 (0) 4 (44) 9 (39)
Barium Sulphate 1 (50) 0 (0) 1 (50) 0(0) 0(0) 2(9)
Silver 5 (39) 5 (39) 9 (69) 0 (0) 3 (23) 13 (57)

Page 17 of 49

MN Ms



WP3.1.2: Inventarisation of UK exposure scenarios and gap analyses

4.8 ADDITIONAL QUESTIONS

Respondents were asked if their organisation have any special procedures
for dealing with waste potentially containing manufactured nanomaterials
(Q29). Of the 32 respondents who an swered this question, 17 (53%)
answered O6yesbo. Respondents were asked to pro
with the responses being qguoted as follows:

1 fSegregation of carbon nanotube waste for incineration

1 Waste is incinerated by a licenced waste disposal comp any

1 Hazchem waste contractor

1 nanowastes passified in water and bottled separately for disposal

1 All secondary grade material is reprocessed back to metallic form

9 Detailed risk assessment COSHH regulations adhered to. Individual
materials considered

1 Waste disposal via specialist contractor.

9 Dissolve or consolidate before treating as bulk material or chemical

1 Some low levels of material are disposed via the sewage system.
Large quantities or concentrated material are disposed via a licenced
waste contra ctor.

1 Carbons incinerated. Other particles degraded. Waste segregated.

1 Segregated and passed onto external contractor in yellow clinical

waste bag waste and is destroyed by incineration.
1 Through chemistry
1 Not sure as in another department from mine
1 Allwaste is disposed of with an accredited waste contractor 0.

In Q30 respondents were asked to indicate if their organisation is involved

in any other activity with MNMs, or products containing MNMs that have not

already been covered in the questionnaire. 34 respondents answered this
guestion, of which 10 (29%) stated that o6éyesbd
activities not covered by the questionnaire. When asked for further

information, 8 respondents provided some additional comments which

included research into health effects of exposure to NPs , ecotoxicology and

aquatic toxicology related work, manufacture formulations to be used as

medical devices and R&D of NM production techniques.

In Q31 respondents were asked whether occupational hygiene monitoring

for nanomaterials has been carried out at their organisation. Of the 32
respondents, 14 (44%) stated yes, 9 (28%) stated no and 9 (28%) stated

t hat t hey di bhrQ82 respondents.were asked if they would be
willing to share this occupational hygien e information with the project team,
in a suitably anonymised manner. Of the 16 respondents who answered this
question, 2 (13%) stated yes an d 10 (63%) stated possibly, subject to
discussion.

In Q33 respondents were asked to indicate if they and their organisation
would be willing to be contacted to discuss the possibility of further
participation in the study. Of the 31 respondents who answered this
question, 13 (42%) responded positively.
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5. COLLATING THE SURVEY RESPONSES AND

IDENTIFYING DATA GAP S

The survey responses were reviewed to allow for preliminary mapping of the
identified exposure scenarios (ES) / life cycles (LC) and also allow for the
identification of gaps for each nanomaterial groups. Cells in the table are

greyed out in instances were n
information
groups: bio -inspired nanomaterials (
carbon nanofibres (Table 21),

The

o information was

available from this survey

rec eived has been summarised for the nanomaterial

Table 19),

carbon nanotubes

carbon black
(Table 22),

(Table 20) ,
fullerenes

(Table 23), graphene nanosheet (Table 24), metals and metal oxides,
ceramics (Table 25), nanoclays (Table 26 ), nanowires (Table 27), quantum
dots (Table28) and 6otheré6. (Table 29)

Table 19:  Preliminary mapping for bio -inspired nanomaterials
Manufacture or Man. products Use/ Disposal
synthesise containing application

MNMs of MNMs
Physical state In liquid suspension In liquid
In dry powder suspension
In dry powder
Quantities >1 gram O kg |> 1 gram G
O 1 gram > 1kg O 10
Numbers 1-9 1-9
10-49 10-49
RMMs Containment, LEV, Containment,
combinations general ventilation, LEV, general
segregation, PPE, GHM ventilation, PPE,
LEV, general ventilation, GHM
segregation, PPE, GHM Containment,
LEV, general ventilation, PPE, GHM
GHM LEV, general

Containment, LEV,
general ventilation, PPE,
GHM

Containment, LEV, PPE,
GHM

Containment, LEV,
segregation, PPE, GHM

ventilation, GHM

Supply Environment
Health, medicine &
nanobio
Academia
Products Medical and
pharmaceutical
products
For bio -inspired nanomaterials (Table 19) and carbon black (Table 20) , no

information was provided on the use / application of such MNMs in the UK.
Information was missing on secto rs in which products containing these MNM
are supplied to.
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Table 20 : Preliminary mapping for carbon black

Manufacture or Man. products Use / Disposal
synthesise containing MNMs application
of MNMs
Physical state In dry powder In dry powder
Quanti ties O 1 gram O > 1 kg O 10
>1 gram O 1

Numbers 1-9 1-9
RMMs Containment, LEV Containment, LEV,

combinations

PPE
Containment, LEV,
general ventilation,

PPE, GHM
Supply Electronics, optics
and photonics
Packaging
Products Energ y distribution,

generation, storage
and usage products
Structural materials

A number of data gaps are apparent of carbon nanofibres (Table 21), with
information only being obtained for the manufacture or synthesis of these.

No information was provide

their use or disposal.

d on the product types containing these MNM,

Table 21:  Preliminary mapping for carbon nanofibres
Manufacture or Man. products Use / Disposal
synthesise containing MNMs application
of MNMs

Physical state In dry powder
Quanti ties O 1 g
Numbers 1-9
RMMs Containment, LEV,

combinations

general ventilation,
segregation, PPE,
GHM

Supply

Sectors

In comparison to other MNM groups, the number of data gaps for carbon

nanotubes is less (Table 22), however it is

disposal of these MNM and products containing these is lacking.

clear that information on the
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Table 22:  Preliminary mapping for carbon nanotubes
Manufacture or Man.  products Use / application Disposal
synthesise containing of MNMs
MNMs
Physical state In dry powder In dry powder
In liquid suspension In liquid
suspension
Quantities >1kg O 100k|>1kg O 100> 1 gramgO
> 1 gramgO |> 1 gramgd>1kg 100Kk
O 1 gram O 1 gram
Numbers 1-9 1-9 1-9
10-49
RMMs Containment, LEV, Containment, Containment, LEV,
combinations general ventilation, LEV, general general ventilation,
segregation, PPE, ventilation, segregation, PPE
GHM segregation, PPE, and GHM
Containment, LEV, GHM Containment, LEV,
general vent ilation, Containment, general ventilation,
PPE, GHM LEV, general PPE and GHM
Containment, LEV, ventilation, PPE, Containment, LEV,
segregation, PPE, GHM PPE
GHM Containment, LEV,
general ventilation,
PPE
Supply Automotive Automotive & all ecotoxicology
Chemistry & Aeronau tics work
materials Chemistry &
Construction Energy materials
Health, medicine & Energy
nanobio
Information and
communication
technologies
Products Electronics, Filtration and
optics and remediation
photonics products
Building materials Building materials
Cleaning products Cleaning products &
and other other chemicals
chemicals Clothing
Coatings Coatings
Energy Electronics, optics
distribution, and photonics
generation, Filtration &
storage and remediation
usage products products
Packaging Medical &
Struct ural pharmaceutical
materials products
Packaging
Pigments
Transport ation
products
Energy distribution,
generation, storage
& usage products
Structural
i
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No information was obtained from the survey on the

UK manufacture, use
or disposal of dendrimers or products containing dendrimers (Table 22).

Table 22:  Preliminary ma pping for dendrimers
Manufacture or Man. products Use / Disposal
synthesise containing MNMs application
of MNMs

Physical state

Quantities

Numbers

RMMs

combinations

Supply

Sectors

For fullerenes data gaps are apparent for t

use / applications of MNMs and their disposal in the UK (Table 23).

he manufacture or synthesise,

Table 23:  Preliminary mapping for fullerenes
Manufacture  or Man. products Use / Disposal
synthesise containing MNMs € ISPOS
application
of MNMs

Physical state

In liquid suspension

Quantities O 1 gram

Numbers 1-9

RMMs Containment, LEV,

combinations general ventilation,
PPE, GHM

Supply

Products Energy distribution,

generation, storage &
usage products
Structural materials

For the MNM group, graphene nanosheet ,

concerning their
(Table 24 ).

use / applications of MNMs and th

no informa tion was available

eir disposal in the UK
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Table 24:  Preliminary mapping for graphene nanosheet
Manufacture or Man. products Use Disposal
synthesise containing MNMs L P
application
of MNMs
Physical state In dry powder In dry powder
In liquid suspension In liquid suspension
Quantities O 1 gram O K> 1 gram O
O 1 gram O 1 gram
> 1 kg O 100
Numbers 1-9 1-9
RMMs Containment, LEV Containment, LEV,
combinations Containment, LEV, PPE
general ventilation, Containment, LEV,
PPE, GHM general ventilation,
Containment, LEV, PPE, GHM
general ventilation, Containment, LEV,
segregation, PPE, general ventilation,
GHM PPE, GHM
Containment, LEV ,
segregation, PPE,
GHM
Supply Electronics, optics Automotive &
and photonics Aeronautics
Packaging Chemistry &
Automotive & materials
Aeronautics Energy
Chemistry &
materials
Const ruction Energy
Health, medicine &
nanobio
Information and
communication
technologies
Products Electronics, optics
and photonics
Building materials
Cleaning products
and other chemicals
Coatings
Energy distribution,
generation, storage
and usage products
Packaging
Energy distribution,
generation, storage
& usage products
Structural materials

For the MNM group, metals and metal oxides, ceramics, it is clear that there
is a lack of inf ormation on how they are disposed in the UK (Table 25).
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Table 25:  Preliminary mapping for metals and metal oxides, ceramics
Manufacture or Man. products Use / Disposal
synthesise containing MNMs application
of MNMs
Physical In liquid suspension In liquid suspension In liquid
state In dry powder suspension
Quantities > 1kg O 100 (> 1 kg O 100 |> 1 gr af
> 1 gramgO 1/0 1 gram 1 kilogram
O 1 gram > 1 gramgO 1
> 100 tonne > 100 kg O 1
> 100 kg O 1
Number 1-9 1-9 1-9
employees Doné6t know 10-49
10-49 Donét know
RMMs Containment, LEV, Containment, LEV, PPE Containment
combination PPE and GHM Containment, LEV, , LEV, PPE
Containment, LEV general ventilation, and GHM
Containment, LEV, PPE, GHM LEV, general
general ventilation, Containment, LEV, ventilation,
segregation, PPE and Segregation, PPE, GHM PPE, GHM
GHM Containment, PPE, GHM Containment
Containment, LEV, Containment, LEV, PPE , LEV,
Segregation, PPE, and GHM general
GHM LEV, general ventilation,
LEV, general ventilat ion, GHM segreg ation,
ventilation, GHM LEV, general PPE and
Containment, LEV, ventilation, PPE, GHM GHM
general ventilation, Containment, PPE
PPE, GHM Containment, GHM
Containment, PPE Containment, LEV,
general ventilation,
Segregation, PPE, GHM
Supply Agrifood Automotive &
Automotive & Aeronautics
Aeronautics Chemistry & materials
Chemistry & materials Trans port
Energy
Environment
Health, Medicine &
Nanobio
Electronics, optics and
photonics
Packaging
Acad emia
Transport
Products Energy distribution, Coatings
generation, storage & Energy
usage products distribution,
Structural materials generation,
Lubricants storage &
Medical and usage
pharmaceutical products
products Electronics,
Coatings optics and
Electronics, optics and photonics
photonics
Pigments
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For nanoclays, information was only available relating to their manufacture
or synthesise (Table 26) with data gaps being apparent for the other LCS.

Table 26:  Preliminary mapping for nanoclays
Manu facture or Man. products Use Disposal
synthesise containing MNMs application
of MNMs
Physical state In dry powder
Quantities > 100 tonne
Numbers 10-49
RMMs LEV, PPE, GHM
combinations
Supply Automotive &
aeronautics
Chemistry & mater ials
Construction
Textiles
Products

For nanowires, information was lacking on the use/ application of these
MNMs and their disposal

(Table 27) .

provided on the sectors to which these are supplied to.

Table 27:

In addition no

Preliminary mapping for nanowires

information was

Manufacture or
synthesise

Man. products
containing MNMs

Use
application
of MNMs

Disposal

Physical state

In dry powder

In dry powder
In liquid suspension

In liquid suspension

Quantities O 1 gram O 1 gram
Numbers 1-9 1-9
RMMs Containment, LEV, Containment, LEV,
combinations general ventilation, general ventilation,
PPE, GHM PPE, GHM
Containment, LEV, Containment, LEV,
segregation, PPE, general ventilation,
GHM segregation, PPE,
GHM
Supply
Products Electronics, optics and
photonics
Coatings
Energy  distribution,

generation, storage &
usage products

For quantum dots, information was lacking on the manufacture of products

containing these MNMs and the disposal of quantum dots and products

containing these.
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Table 28:  Preliminary mapping for quantum dots

Manufacture  or Man. products Use / Disposal
synthesise containing MNMs application P
of MNMs
Physical state In liquid
suspension
In dry powder
Quantities O 1 gram < 1 g O
< 1 kg O 10
>1 gram O 1
Numbers 1-9 1-9
10-49
RMMs LEV, PPE Containment,
combinations Containment, LEV, LEV, general
general ventilation, ventilation,
segregation, PPE, segregation,
GHM PPE, GHM
Containment, LEV,
PPE, GHM
Supply Chemist ry &
materials
Energy
Information and
communication
technologies
Academia
Products Cleaning
products and
other
chemicals
Other i
bespoke
materials for
identifying
nanotoxicity
(quantum
dots)
Very | imited information wgaps afVMNM$ @dblee f or
28).
Table28: Pr el i minary mapping for 6ot her
Manufacture or Man. products Use / Disposal
synthesise containing application of
MNMs MNMs
Physical state
Quantities O 1 gram
Numbers 1-9
RMMs
Supply
Sectors Environmental
NPs for research
purposes
q
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6. DISCUSSION

The survey aimed to carry out an inventory among UK industry involved in

the production, use, and disposal of NMs and products containing N Ms, as
well as R&D organisations to identify and characterise UK exposure
scenarios.

Given the methodology used to disseminate the survey it is not possible to

provide a response rate. The survey achieved a total of 41 responses which

is considered low. The survey should not be considered as being
representative of all UK organisations involved in the production, use, and
disposal of NMs and products.

Despite the limited response the survey does provide useful information and
identifies areas where infor  mation may be lacking . For example, a major
data gap identified concerns the waste disposal of MNM and MNM containing

products thus highlighting additional investigations should be made here.
No information was provided concerning the manufacture or use o f

dend rimers , products containing these MNMs, their use, application and
disposal. One of the next steps in the NANOREG project will be to explore
how these gaps in knowledge can be filled.

Several respondents indicated that they would be willing, in prin ciple, to
provide occupational hygiene information relating to MNM exposure or to
participate in a further stage of the project where attempts will be made to

build up the exposure scenarios further. These respondents will be
approached to determine if the y are interested in participating further by
providing more detailed information on the relevant exposure scenarios and

/ or allowing for measurements to be carried out on their premises.
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NANOREG - Exposure Scenario Survey

Introduction to the NANoREG survey

Welcome to the NANoREG Exposure Scenario Survey

The institute of Ccoupatioral Medicine (10M) are asking UK irdustry anc research ard cavelopment orgarisations that manufaciura, make,

use or disposs of manufastured naromaterials or procucts containirg ranomaserials in the UK to provide sama brief infarmatian or the
maserials hancled, quantities used, types of products etc, by compiating sur shart questiornaire. This survey wil anatis us to batter
understand haw manufacturec nansmatenals ars usec in the UK ard help us to identify gaps in krowtedga about exposure and haw this car
be sffactivaly controlied

This survey will p Important about and f 12l use and p p e, which will help to
ensure that the NANoREG Project Is appropriately targeted and focused on rea! world nanomaterial exposure.

The survey shoulc take no more thar 10 mirutes 1o somplate.

Ysu will be askec if your organisation is invotved in

Manufacture ard syntnesis of manufactured naromaterials
Manufacture of producis containing manu‘actured nanomatenals
ctivities that use or apply procucts containing manufaciurac nanomatenals

Disposal of marufaciurec nanomaterials or products containing manufactured naromaterials

Whera you arswer ‘yes” in ralation to thess izams, 3 smail number of easy o compiata cuastions on the materiais, appraximate Juartities

nandied, risk managemen: Maasures, and Approximaie numoers of employeas invalvec will b askec

For the purposes of this survey, what do we mean by nanomaterials?

Nanomaterials are materials with at least are cimension an the narascale (L.e. betwaen approximately 1 nm anc 100 nm) or with an interral
or surfpce structure at the naroscaie

sured

Cnly

are dbeing corsderec in this survey, Le. materials purposeful Yy pracucec o be nanomatenais Products or
artizles coniairing nanamatanals o 1!“3(0:""3‘0;)"5‘3“3 products are also caverec by the survey.

Urintentonatlly produced n

nsmatenials (I.e. byspracusts of a process such as fumes, diesel exhaust, particies generated during grinding anc
‘nction of bulk materials, etc) and naturaly ocsurring naroparticles (8.3. valzaric ash, scean spray, fire sand), are ouiside the scope of the
survey

How will the coliected data be treated and used?
The infarmation we gather will be used to ceveiop @ summary Invel wary of exposure scanarics relavanr: to manufacturec nanomatenals in the

UK. The cata collected wil be anan ymised, aggregated anc summansed in @ short report that wil te made publicly availadle No companies,
organisatiors oy

icuals will be identifiac ard all in‘srmation we collec: from you will be treated confidertially in accarcance with the
Data Protection Act 1884

About your organisation
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NANOREG - Exposure Scenario Survey

1. Please indicate the type of company or organisation you work for ? (tick one)
€ industry
© Ressarzh & covelzpment
€ Uriversizy / higher scuzation

" Orher (please soecify)

2. What is the size of your organisation?
© Mizro (fewsr than 10 employees)
Small (10 to 80 smployees)

Medium (81 to 250 empioyees)

" Large (more than 280 employees)

Use of manufactured nanomaterials

3. The manufacture, synthesis, use, disposal or any other activity involving
manufactured nanomaterials or products containing manufactured nanomaterials.

In this survey Nanomaterials are materials containing at least one dimension on the nanoscale
{i.e. between approximately 1 nm and 100 nm) or with an intemnal or surface structure at the
nanoscale.

Only manufactured nanomaterials are considered within this survey, i.e. materials purposefully
produced or designed to be nanomaterials. Products or articles containing nancmaterials or
nanotechnology-based products are also covered by this survey.

Unintentionally produced nanomaterials (e.g. by-products of a process such as fumes, diese!
exhaust, particles generated during grinding and friction of bulk materials) and naturally cccurring
nanoparticles (e.g. volcanic ash, ocean spray, fine sand) are outside the scope of the this survey.

Is your organisation involved in the manufacture, synthesis, use, disposal or any other
activity involving manufactured nanomaterials or products containing manufactured
nanomaterials?
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NANOREG - Exposure Scenario Survey

4. In this survey we are only seeking to gather information on UK activities involving
manufactured nanomaterials.

Do your organisation's activities which involve manufactured nanomaterials or
products containing manufactured nanomaterials take place within the UK?

Yos

T No

Manufacture or synthesis of nanomaterials

5. Is your organisation involved in the manufacture or synthesis of nanomaterials - ie
materials purposefully manufactured, produced or designed to be nanomaterials?
Definitions for manufactured nanomaterials in this survey are included below.
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For the purposes of this survey d

Bio-inspired nanomaterials: Materials in which a biclogica substance 8 irapped, encapsulaled or adsorbed on the surface. Include
enginaeras assambias of biological building blocks such as lipids, peplices and polysaccharides.

Carbon black: Pure elerrenial carbon in the farm of particies procuced by incamplete combustion or tharmal decampasition of gasecus o
quid hydrocarbans uncer controlec condians

Carbon nanofibres: Cyincrical or conical structures. Distingushed fram nansiubas by the slacking of graphene sheels which make &
non-2aro angle with the fisre axis.

Carbon nanotubes: Alloiropes of carban with cyfingrical structure, high-2spect ralio, different iube cametars and lengths as well 23
iube structures principaly cansisting of ane 1o many layers of iubuiar graphena.lice sheeals. Principal lypes usually grouped inte SW
{single-waliad), DW (double-walled) and MW (muli-walled) CNT.

Dendrimers: Polymer particies in which the alorrs are arranged in a branching struclure, ususlly symmaelncally adout 2 core. Typically
manadispersa with a large number of functionaiizable peripheral groups.

Fullerenes: Comprise one of faur lypes of naturallysoccurring farms of carbon. Molecules composad entirely of carbon ang take the form
of a hollow sphece. The most commanly cescrived fullerene is CED, aka Buckminster fuleranea or 2 buckyball

Graphene nanosheet: Sngle iayer of craphile structure which can be descrived as a hexagonal netwark of carban gloms banded !
three naares! neighbours

Metals and metal oxides, ceramics: A wice range of compact forrrs of narcparticles, ircucng ullrafine llarum coxice and fumed
siica. Often avaiable only in agglomeratad or aggragalad form, are genarally iess wal dafned in larms of size and shape,; likely 1o be
producad in larger buk cuantities than the ather farms.

Nanoclays: Ceramic nancparticies of iayered mireral silicates.

Nanowires: Smal canducting or semi-conducting nanofibeas with a sngle crystal structure, 2 lypical diameter of & few 108 of nm and a
arge aspact ralio. Various melais usad io manufaciire nanrawires including cobalt, gold and copper.

Quantum dots: Assemblies of sermiconducior malerals with novel eleciranic, optical, magnetic and calaytc propertias. They are
consicerad (o be somehing betwaen an exienced soid struciure and a sing'e molecular ently.

Manufacture or synthesis of nanomaterials
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NANOREG - Exposure Scenario Survey

6. Does your organisation manufacture or synthesise any of the following general
groups of nanomaterials (NMs)?

Where Yes, please provide details of their physical state, the quantities manufactured
per annum and the number of workers directly involved in their production. (If you
produce more than one NM per group then please provide combined information for all
in the group.)

Prysical siate Approx guanttiss manfz par annum Workars involved in pracuction
s —
nanomaterials

Carbar: nanafibees
Carban nanatubes
Denzrimers
Fullerenes
Graphare ranoshest

Metais ard metal oxices,

ceramics
— —
Naawras —

0 R
L
LR

Quantum dots

7. Please indicate the risk management measures used by your organisation during the
manufacture or synthesis of manufactured nanomaterials. (Tick all that apply)

o e r e
Contairment Parsonal protective equipment
[T Local extract versilation [T Gooz nygiena measures
[T Gereral vertilation T Nore
[T Segragation ™ Dor'tkrow

Manufacture or synthesis of nanomaterials

8. Does your organisation supply manufactured or synthesised nanomaterials to other
organisations?

T Yes

~

{ No
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NANOREG - Exposure Scenario Survey

9. Where "Yes", your organisation does supply manufactured or synthesised
nanomaterials to others, please indicate which industry sector(s) you supply them to.
(Tick all that apply)

[~ Agrifoae ™ Envirorment

[T Automotive & Aeronautics ™ Hoaith, Madizcine & Nanobio

[T Cremistry & materials ™ information anc Communication Technolagies
[T Construztion ™ Securny

T Znegy ™ Textiles

[T Cmer sectorsis) (please spacfy)

The scctors referred to encompass:

Agrifood: e.g. agricutural praduction, food pracassing, fooc packaging and distrisution.

tive and Aer ici &.g. ighlar vehicle comporents, increasing engine afficiency, impraving vehicle safety

Chemistry and materials: Consicers processing lechrologes and anplcalions for all MNM

Construction: &.5. cameant and concrela basad materials, and coatings.

Energy: &.g. sholovellaics, tharmaelectricity, fuel cels, battaries, supercapacilors, anargy hasvesting ate.

Environment: &.g. air purification, waste water tréalment, drinking waler treaiment, groundwater and soi remediation.

Health, Medicine & Nanobio: .. theraneutcs, sensors, raganeralive meacicing, irplants, novel biz-nanosiruciures, cosmatics.

Information and C. ication Technologies (ICT) &.¢. inlagratac circuils, mamory, photanes, and dsolays

Security: & g. delection, protection ant-counterfaling elc

Textiles: e.g. stain-proaf, salf-claaning, concuctive taxties, fibre praductian, finishing treatments

Manufacture of products containing manufactured nanomaterials

10. Is your organisation involved in the manufacture of products containing
manufactured nanomaterials?

~

s Yes
C No
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For the purposes of this survey d

Bio-inspired nanomaterials: Materials in which a biclogica substance 8 irapped, encapsulaled or adsorbed on the surface. Include
enginaeras assambias of biological building blocks such as lipids, peplices and polysaccharides.

Carbon black: Pure elerrenial carbon in the farm of particies procuced by incamplete combustion or tharmal decampasition of gasecus o
quid hydrocarbans uncer controlec condians

Carbon nanofibres: Cyincrical or conical structures. Distingushed fram nansiubas by the slacking of graphene sheels which make &
non-2aro angle with the fisre axis.

Carbon nanotubes: Alloiropes of carban with cyfingrical structure, high-2spect ralio, different iube cametars and lengths as well 23
iube structures principaly cansisting of ane 1o many layers of iubuiar graphena.lice sheeals. Principal lypes usually grouped inte SW
{single-waliad), DW (double-walled) and MW (muli-walled) CNT.

Dendrimers: Polymer particies in which the alorrs are arranged in a branching struclure, ususlly symmaelncally adout 2 core. Typically
manadispersa with a large number of functionaiizable peripheral groups.

Fullerenes: Comprise one of faur lypes of naturallysoccurring farms of carbon. Molecules composad entirely of carbon ang take the form
of a hollow sphece. The most commanly cescrived fullerene is CED, aka Buckminster fuleranea or 2 buckyball

Graphene nanosheet: Sngle iayer of craphile structure which can be descrived as a hexagonal netwark of carban gloms banded !
three naares! neighbours

Metals and metal oxides, ceramics: A wice range of compact forrrs of narcparticles, ircucng ullrafine llarum coxice and fumed
siica. Often avaiable only in agglomeratad or aggragalad form, are genarally iess wal dafned in larms of size and shape,; likely 1o be
producad in larger buk cuantities than the ather farms.

Nanoclays: Ceramic nancparticies of iayered mireral silicates.

Nanowires: Smal canducting or semi-conducting nanofibeas with a sngle crystal structure, 2 lypical diameter of & few 108 of nm and a
arge aspact ralio. Various melais usad io manufaciire nanrawires including cobalt, gold and copper.

Quantum dots: Assemblies of sermiconducior malerals with novel eleciranic, optical, magnetic and calaytc propertias. They are
consicerad (o be somehing betwaen an exienced soid struciure and a sing'e molecular ently.

Manufacture of products containing manufactured nanomaterials
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WP3.1.2: Inventarisation of UK exposure scenarios and gap analyses

NANOREG - Exposure Scenario Survey

11. Please select the types of products containing manufactured nanomaterials that
your organisation manufactures. (Tick all that apply)

[T Buicing materials ™ Eitrazan ard remeciation products
[T Cleanirg producs ard other chemizals T Mecical and phrarmaceutical products
[T Clothing ™ Packagirg

[T Coatings ™ Pigments

[T Energy distnbution, gereration, storage & usage products ™ Transporation procuzs

[T Eiectranics, optics anc photonics

[T Cmeris) (please soocry)

12. For each general group of nanomaterials that your organisation uses to
manufacture products containing manufactured nanomaterials, please provide details
of their physical state, the quantities manufactured per annum and the number of
workers directly involved in their production.

(If you produce more than one NM per group then please provide combined information
for all in the group.)

:"_\’5’.1 sle Approx guantiries manf per anrum Workars involved in procuction

—
—

Siosinspired
nanomaserials

—

Carbon black I:
Carbar: nanafibres ﬁ
Cardan nanotubes :
Denzrimers ﬁ
Graphare ranosheeat ﬁ
—1

—

—1

—

Metais ard metal oxices,
ceramics

Nanzclays

Nanowires

U0 DO

Quantum dats

Manufacture of products containing manufactured nanomaterials
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WP3.1.2: Inventarisation of UK exposure scenarios and gap analyses

NANOREG - Exposure Scenario Survey

13. Please indicate the risk management measures used by your organisation during
the manufacture of products containing manufactured nanomaterials. (Tick all that
apply)

[T Containment ™ Personal protective equipment
'- Local extract vertiabon — Gooz -\'\';lﬁ-ll maasures

[T Gereral vartiatian ™ Neore

[T Seogregation ™ Osrtkrow

14. Does your organisation supply products containing manufactured or synthesised
nanomaterials to other organisations?

Manufacture of products containing manufactured nanomaterials

15. Where "Yes", your organisation does supply products containing manufactured or
synthesised nanomaterials to others, please indicate which industry sector(s) you
supply them to. (Tick all that apply)

™ Agrifose ™ Enavirorment

[T Automotive & Aeronautics ™ Heaith, Medicine & Nanobio

[T Cremistry & mateciais ™ Information anc Communicatian Technologies
[T Construzion ™ Sezurry

[T Enegy ™ Textiies

[T Crner(s) (please spacify)
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NANOREG - Exposure Survey

The sectors referred to encompass:
Agrifood: e.g. agricuitural praduction, food pracessing, fooc packaging and distridulion.

A ive and Aer ict @.g. ighter vehicie comaonents, increasing engine efficiency, impraving vehicle safely

Chemistry and materials: Consicars processing lechrologes and aspications for all MNM

Construction: &.¢. caman! and concrate basad materials, and coatings.

Energy: e.g. photovallaics, thermaoelectricity, fuel cels, balteries, supercapacilors, energy harvesting elc.

Environment: &g air purification, waste waler irealment, drinking waler trealment, groundwater and soi remeadiation.

Health, Medicine & Nanobio: e.5. therapeutcs, sensors, regenerative mecicing, irplants, novel bic.nanosiruciures, cosmatics.

Information and C ication Technologies (ICT): e.5. integratec circuils. mamaocy, photones, and dslays

Security: & g. delaction, protection ant-counterfeting elc

Textiles: &.5. stain-proaf, salf-Clearing, concuctve taxties, fibre praduction, finishing ireatments

Use or application of containing manufactured nanomaterials

16. Is your organisation involved in activities that use products containing
manufactured nanomaterials?

~

‘ Yes

T No
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For the purposes of this survey d

Bio-inspired nanomaterials: Materials in which a biclogica substance 8 irapped, encapsulaled or adsorbed on the surface. Include
enginaeras assambias of biological building blocks such as lipids, peplices and polysaccharides.

Carbon black: Pure elerrenial carbon in the farm of particies procuced by incamplete combustion or tharmal decampasition of gasecus o
quid hydrocarbans uncer controlec condians

Carbon nanofibres: Cyincrical or conical structures. Distingushed fram nansiubas by the slacking of graphene sheels which make &
non-2aro angle with the fisre axis.

Carbon nanotubes: Alloiropes of carban with cyfingrical structure, high-2spect ralio, different iube cametars and lengths as well 23
iube structures principaly cansisting of ane 1o many layers of iubuiar graphena.lice sheeals. Principal lypes usually grouped inte SW
{single-waliad), DW (double-walled) and MW (muli-walled) CNT.

Dendrimers: Polymer particies in which the alorrs are arranged in a branching struclure, ususlly symmaelncally adout 2 core. Typically
manadispersa with a large number of functionaiizable peripheral groups.

Fullerenes: Comprise one of faur lypes of naturallysoccurring farms of carbon. Molecules composad entirely of carbon ang take the form
of a hollow sphece. The most commanly cescrived fullerene is CED, aka Buckminster fuleranea or 2 buckyball

Graphene nanosheet: Sngle iayer of craphile structure which can be descrived as a hexagonal netwark of carban gloms banded !
three naares! neighbours

Metals and metal oxides, ceramics: A wice range of compact forrrs of narcparticles, ircucng ullrafine llarum coxice and fumed
siica. Often avaiable only in agglomeratad or aggragalad form, are genarally iess wal dafned in larms of size and shape,; likely 1o be
producad in larger buk cuantities than the ather farms.

Nanoclays: Ceramic nancparticies of iayered mireral silicates.

Nanowires: Smal canducting or semi-conducting nanofibeas with a sngle crystal structure, 2 lypical diameter of & few 108 of nm and a
arge aspact ralio. Various melais usad io manufaciire nanrawires including cobalt, gold and copper.

Quantum dots: Assemblies of sermiconducior malerals with novel eleciranic, optical, magnetic and calaytc propertias. They are
consicerad (o be somehing betwaen an exienced soid struciure and a sing'e molecular ently.

Use or application of products containing manufactured nanomaterials
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WP3.1.2: Inventarisation of UK exposure scenarios and gap analyses

NANOREG - Exposure Scenario Survey

17. Please specify the categories of manufactured nanomaterial containing product(s)
that your organisation uses. (Tick all that apply)

[T Buicing materials ™ Filtration ard remeciation products

I Clesiilng piodits wind ottiss disiric I Medioal and .
Cleanirg producss ard other chemizals ™ Maecical and pharmaceutical products

[T Clothing ™ Packagirg

[T Coatings ™ Pigments

[T Enecgy distibution, gereration, storage & usage products ™ Transporation procuzis

[T Eisctrarics, optics anc photonics

[T Coeris){please spechy)

18. Please specify the approximate quantity of product(s) containing manufactured
nanomaterials used by your organisation per annum

—

19. Please specify the approximate number of workers directly involved in the
processes that use products containing manufactured nanomaterials.

—

20. Please specify the risk management measures used by your organisation when
using products containing manufactured nanomaterials. (Tick all that apply.)

[T Contairment ™ Personal protactive equipment
[T Losal exiract verziiation ™ Good nygiens measures
[T Gereral vertilasizn T Nore
[T Segragation ™ Oar'tkrow
Disposal

21. Does your organisation provide services to others for the treatment, processing
and/or disposal of waste that contains manufactured nanomaterials?

Yeos

T No
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