
 

April  201 5  

Regulatory Testing of Nanomaterials 

(NANoREG)  

Deliverable 3.1. 2 : Inventarisation of UK 

exposure scenarios and gap analyses  

 

 



 

 

 

OUR IMPACT ON THE EN VIRONMENT  

 

At IOM we seek to minimise our environmental impact.  We produce 
thousands of reports  every year and these consume a large quantity of 
paper.  To minimise our impact on the environment, we prefer to only 

provide an electronic copy of reports, although we can provide a paper copy 
on request.  If you have any additional requirements please l et us know.  
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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:  

 
Á 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.  

Á To develop for the long term, new testing strategies adapted to a high 
number of NMs where many factors can affect their environmenta l and 

health impact.  
Á 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 
collaborating in the NANoREG project.  IOMôs activities in the NANoREG 

project are partly funded by the European Commission 7 th  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 fulfil IOMs 
contribution to NANoREG Work package 3 ñExposure through life cycle 

analys isò, Task 3.1 ñIdentification and elaboration of Exposure scenarios 
(ES)ò.  This activity is led within the NANoREG project by LEITAT. 

 
 

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  
 

3.1  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 1, i.e. ñNanomaterials are materials containing at least 

one d imension on the nanoscale (i.e. between approximately 1 nm and 100 
nm) or with an internal or surface structure at the nanoscaleò. Manufactured 

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 nanoparticles (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):  
¶ Synthesis and manufacture of MNMs.  

Á 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.  

Á Manufacture of products containing MNMs.  
Á Activities that use or apply products containing MNMs.  

Á Disposal of MNMs o r products containing MNMs.   

                                       

1 http://www.iso.org/iso/catalogue_detail.htm?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 :   
 
Á Information on t he t ype  and  size of the organisation, technology sectors 

the organisation is active in and to which they contribut e  
 

Á The LCS(s) in which the organisation is involved  
 
Á For each identified LCS, information on the:  

o general groups of nanomaterials  

o form of nanomaterial  

o numbers of persons directly involved  

o quantities handled  

o relevant RMMs  

 
Á 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.  

 
Á Availability and sharing of relevant occupational hygiene data  
  

Á Interest in participating in later stages of the project  
 

Appropriate instructions for c 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 or ótick boxesô and free text responses being restricted to a 
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 

questionnaire 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 questionnaire 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:  
 

Á Nanoperspective (http://nanoperspectiveresourceguide.co.uk/)  
Á ObservatoryNANO FP7 project  

Á NANOfutures initiative member list  
Á Nanowerk Nanotechnology Company  & Labs Database 

(http://www.nanowerk.com/nanotechnology/research/nanotechnolog

y_links.php)  
Á 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 questionnaire 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 from 8 th  April to 27 th  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 col lating  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 óPlease indicate the type of 
company or organisation you work forô (answered by 38 respondents) and 
Table 2 summarises  the responses for Q2 óWhat is the size of your 

organisationô (answered by 37 respondents) .  
 

The majority of respondents were from industry (42%) or university/higher 
education (42%) establishments . The respondent indicating óotherô noted 
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 óPlease indicate the type of company or organisation you work 
forô 

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 2:  Q2 óWhat 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 óIs your 
organisation involved in the manufacture, synthesis, use, disposal or any 
other activity involving manufactured nanomaterials or products containing 

manufactured nanomaterialsô? Forty of the 41 respondents (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 , óIs your organisation involved in the manufacture or 

synthesis of nanomaterials ie materials purposefully manufactured, 
produced or designed to be nanomaterialsô?, 30 respondents (75%) 
responded yes and 10 respondents (25%) r esponded no.  One respondent 

skipped the question.  

 
If the respondent answered óyesô to Q5, they were then asked (Q6) to 
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  ómetals, metal 

oxides, ceramics (50% of respondents), followed by óbio- inspired 
nanomaterialsô (27%).  No respondents reported to manufacture or 

synthesis e ódendrimersô or ófullerenesô.  
 

Table 3:  Physical state  of the nanomaterial group manufactured / 

synthesised by respondents  (n=30)  

 Total  

N(%)  

In  liquid 

suspension  

N(%) *  

In dry 

powder  

 N(%) *  

Bio- inspired nanomaterials  8 (27)  6 (75)  2 (25)  

Carbon black  1 (3)   0 (0)  1 (100)  

Carbon nanofibres  1 (3)   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 (3)   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 ónanoclaysô and ómetals and metal oxides, ceramicsô where 100 and 
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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   

 Ò1 
gram  

N(%)*  

> 1 
gram 
Ò 1 kg   

N(%)*  

> 1 kg  
Ò 100 

k g  
N(%)*  

> 100 
k g  Ò 1 
tonne  

N(%)*  

> 1 
tonne 
Ò 100 
tonne  

N(%)*  

> 100 
tonne  

N(%)*  

Donôt 
know  

N(%)*  

Total 
N  

Bio - inspired 
nanomaterials  

2 (33)  4 (67)  0 (0)  0 (0)  0 (0)  0 (0)  0 (0)  6  

Carbon black  0 (0)  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)  0 (0)  1  

Carbon 
nanotubes  

1 (20)  2 (40)  2 (40)  0 (0)  0 (0)  0 (0)  0 (0)  5  

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 
nanosheet  

3 (43)  2 (29)  2 (29)  0 (0)  0 (0)  0 (0)  0 (0)  7  

Metals & 
metal oxides, 

ceramics  

2 (14)  4 (29)  5 (36)  1 (7)  0 (0)  2 (14)  0 (0)  14  

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  
N(%)* 

10 - 49  
N(%)* 

50 ï 99 
N(%)* 

100- 249 
N(%)* 

250 or 
more 
N(%)* 

Don't 
know 
N(%)* 

Total 
N 

Bio - inspired 
nanomaterials  

4 (67)  2 (33)  0 (0)  0 (0)  0 (0)  0 (0)  6  

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 
oxides, ceramics  

9 (64)  4 (29)  0 (0)  0 (0)  0 (0)  1 (7)   14  

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 
Donôt know  0  0 
Total Respondents 23  

 
Respond ents were asked in Q 8 whether their óorganisation supply 

manufactured or synthesised nanomaterials to other organisationsô. Only 23 
respondents answered this question, of which 12 (52%) responded óyesô. All  

12 respondents provided details of the industrial  sectors to which they 
supplied their MNMs (Table 7), with óchemistry & materialsô and óautomotive 
& aeronauticsô being the two most popular industrial sectors. For the four 

respondents that indicated óotherô, these were indicated as being 
paper/casting, t ransport and academic research/academia (2).     

Table 7:  Industria l 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. óIs your organisation involved in the manufacture or of 

products containing manufactured nanomaterials?ô of the 36 respondents, 
16 (44%) responded yes.   
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If the respondent answered óyesô to Q10, they were then asked (Q11) to 

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 óelectronics, optics and photonicsô being the 
most cited (43% of respondents). óOtherô products identified included paper 
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   

 

If the respondent answered óyesô to Q10, they were then asked (Q12) to 
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 respondentsô organisations 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  were ómetals, metal oxides, 
ceramics ô 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.  



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

 

 

 Page 13  o f 49  

Table 9 :  Physical state of the nanomaterial group used in the manufacture 

of MNM products  

 In liquid 
suspension 

N(%) 

In dry 
powder  

N(%) 

Granules  
N(%) 

Total  
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   

 Ò1 
gram  

N(%)*  

> 1 
gram 
Ò 1 kg  

N(%)*  

> 1 kg 
Ò 100 

kg  
N(%)*  

> 100 
kg Ò 1 
tonne  

N(%)*  

> 1 
tonne 
Ò 100 
tonne  

N(%)*  

> 100 
tonne  

N(%)*  

Donôt 
know  

N(%)*  

Total 
N  

Bio - inspired 
nanomaterials  

0 (0)  1 (50)  1 (50)  0 (0)  0 (0)  0 (0)  0 (0)  2  

Carbon black  1 (33)  1 (33)  1 (33)  0 (0)  0 (0)  0 (0)  0 (0)  3  
Carbon 
nanofibres  

0 (0)  0 (0)  0 (0)  0 (0)  0 (0)  0 (0)  0 (0)  0  

Carbon 
nanotubes  

1 (33)  1 (33)  1 (33)  0 (0)  0 (0)  0 (0)  0 (0)  3  

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 
nanosheet  

1 (33)  2 (67)  0 (0)  
  

0 (0)  0 (0)  0 (0)  0 (0)  3  

Metals & 

metal oxides, 

ceramics  

0 (0)  4 (44)  3 (33)  1 (11)  0 (0)  1 (11)  0 (0)  9  

Nanoclays  0 (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  
N(%)*  

10 -  
49  

N(%)*  

50 ï 
99  

N(%)*  

100 -  
249  

N(%)*  

250 or 
more  

N(%)*  

Don't 
know  

N(%)*  

Total  
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, 
ceramics  

6 (67)  2 (22)  
0 (0)  0 (0)  0 (0)  

1 (11)  9  

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 
Donôt know  0  0 
Total Respondents 14  

 
Respondents were asked in Q14  whether their óorganisation supply products 

containing manufactured or synthesised nanomaterials to other 
organisationsô. Only 15  respondents answered this question, of which 5 

(33%) responded óyesô. Of these  5, only 4 respondents provided details of 
the industrial sectors t hey supplied their MNMs (Table 13 ), with óchemistry 
& materialsô, óautomotive & aeronauticsô and óotherô being the most popular 

industrial sectors. For the two  respondents that indic ated óotherô, these were 
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. óIs your organisation involved in activities that use 
products containing manufactured nanomaterials?ô of the 36 respondents, 

16  (44%) responded yes.  

If the respondent answered óyesô to Q16 , they were t hen asked (Q1 7) to 
specify the categories of MNM containing products that their organisation 

uses (Table 14 ). Only 1 3 respondents elected to provide this information, 
with óelectronics, optics and photonicsô being the most cited (54% of the 16 

respondents) , followed by coatings (39%) and energy distribution, 
generation, storage and usage products (39%) . óOtherô products identified 
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   

 
If the respondent answered óyesô to Q16 , they were then asked (Q1 8) to 
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 Ò 1 kilogram  9  69  

> 1 kilogram Ò 100 kilograms  2  15  

> 100 kilogram Ò 1 tonne  0  0  

> 1 tonne Ò 100 tonne  0 0  

> 100 tonne  0 0  

Donôt 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 

pr oducts 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  

Donôt know  1  8  

Total Respondents  13   

 

4 .6   WASTE  SERVICES TO OTHERS  
 
In response to Q21 óDoes your organisation provide services to others for 

the treatment, processing and/or disposal of wa ste that contains MNMsô? of 
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, 
CeO2, 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 
or 

Synthesis  
N (%) 

Manufacture 
products 

containing 
the NM  

N (%) 

Using or 
applying 

the NM  
N (%) 

Waste 
disposal 

N (%) 

Other 
N (%) 

Respondents 
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)  
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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 óyesô. Respondents were asked to provide further information, 

with the responses being quoted as follows:  

¶ ñSegregation of carbon nanotube waste for incineration  

¶ Waste is incinerated by a licenced waste disposal comp any  
¶ Hazchem waste contractor  
¶ nanowastes passified in water and bottled separately for disposal  

¶ All secondary grade material is reprocessed back to metallic form  
¶ Detailed risk assessment COSHH regulations adhered to. Individual 

materials considered  
¶ Waste disposal via specialist contractor.  
¶ Dissolve or consolidate before treating as bulk material or chemical  

¶ Some low levels of material are disposed via the sewage system. 
Large quantities or concentrated material are disposed via a licenced 

waste contra ctor.  
¶ Carbons incinerated. Other particles degraded. Waste segregated.  
¶ Segregated and passed onto external contractor in yellow clinical 

waste bag waste and is destroyed by incineration.  
¶ Through chemistry  

¶ Not sure as in another department from mine  
¶ All waste is disposed of with an accredited waste contractor ò.  

 

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 
question, of which 10 (29%) stated that óyesô they were involved in other 
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 
that they didnôt know. In Q32 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 o information was available  from this survey . 
The information rec eived has been summarised for the nanomaterial 
groups: bio - inspired nanomaterials ( Table 19 ), carbon black  (Table 20) , 

carbon nanofibres (Table 21), carbon nanotubes (Table 22), fullerenes  
(Table 23), graphene nanosheet  (Table 24), metals and metal oxides, 

ceramics  (Table 25), nanoclays (Table 26 ),  nanowires (Table 27), quantum 
dots  (Table 28)  and óotherô (Table 29).   

 

Table 19:  Preliminary mapping for bio - inspired nanomaterials  

 Manufacture or 
synthesise  

Man. products 
containing 

MNMs  

Use / 
application 

of MNMs  

Disposal  

Physical state  In liquid suspension  

In dry powder  

In liquid 

suspension  
In dry powder  

  

Quantities  >  1 gram Ò kg  
Ò 1 gram  

> 1 gram Ò kg  
> 1kg Ò 100 kg  

  

Numbers  1-9  
10 -49  

1-9  
10 -49  

  

RMMs 
combinations  

Containment, LEV, 
general ventilation, 
segregation, PPE, GHM  
LEV, general ventilation, 
segregation, PPE, GHM  
LEV, general ventilation, 
GHM  

Containment, LEV, 

general ventilation, PPE, 
GHM  
Containment, LEV, PPE, 
GHM  
Containment, LEV, 

segregation, PPE, GHM  

Containment, 
LEV, general 
ventilation, PPE, 
GHM  
Containment, 
PPE, GHM 
LEV, general 

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 
synthesise  

Man. products 
containing MNMs  

Use / 
application 
of MNMs  

Disposal  

Physical state  In dry powder  In dry powder    

Quanti ties  Ó 1 gram Ò 1kg  > 1 kg Ò 100 kg  
>1 gram Ò 1 kg  

  

Numbers  1-9  1-9    

RMMs 
combinations  

Containment, LEV  Containment, LEV, 
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 d on the product types containing these MNM, 
their use or disposal.   

Table 21:  Preliminary mapping for carbon nanofibres  

 Manufacture or 
synthesise  

Man. products 
containing MNMs  

Use / 
application 
of MNMs  

Disposal  

Physical state  In dry powder     

Quanti ties  Ò 1 g     

Numbers  1-9     

RMMs 
combinations  

Containment, LEV, 
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 clear that information on the 

disposal of these MNM and products containing these is lacking.  
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Table 22:  Preliminary mapping for carbon nanotubes  

 Manufacture or 
synthesise  

Man. products 
containing 
MNMs  

Use / application 
of MNMs  

Disposal  

Physical state  In dry powder  
In liquid suspension  
 

In dry powder  
In liquid 
suspension  
 

  

Quantities  >1kg Ò 100kg  
> 1 gram Ò 1 kg 

Ò 1 gram  

>1kg Ò 100kg  
> 1 gram Ò 1 kg  

Ò 1 gram  

> 1 gram Ò 1 kg  
>1kg Ò 100kg  

 

 

Numbers  1-9  1-9  1-9 
10 -49  

 

RMMs 

combinations  

Containment, LEV, 

general ventilation, 
segregation, PPE, 
GHM  
Containment, LEV, 
general vent ilation, 
PPE, GHM  
Containment, LEV, 

segregation, PPE, 
GHM  

Containment, 

LEV, general 
ventilation, 
segregation, PPE, 
GHM  
Containment, 
LEV, general 
ventilation, PPE, 

GHM  

Containment, LEV, 

general ventilation, 
segregation, PPE 
and GHM  
Containment, LEV, 
general ventilation, 
PPE and GHM  
Containment, LEV, 

PPE  
Containment, LEV, 
general ventilation, 
PPE  

 

Supply  Automotive  
Chemistry & 

materials  
Construction Energy  
Health, medicine & 
nanobio  
Information and 
communication 

technologies  

Automotive & 
Aeronau tics  

Chemistry & 
materials  
Energy  

all ecotoxicology 
work  

 

 

Products   Electronics, 
optics and 
photonics  
Building materials  
Cleaning products 

and other 
chemicals  
Coatings  
Energy 
distribution, 
generation, 

storage and 
usage products  
Packaging  
Struct ural 
materials  

Filtration and 
remediation 
products  
Building materials  
Cleaning products & 

other chemicals  
Clothing  
Coatings  
Electronics, optics 
and photonics  
Filtration & 

remediation 
products  
Medical & 
pharmaceutical 
products  
Packaging  
Pigments  

Transport ation 

products  
Energy distribution, 
generation, storage 
& usage products  
Structural  
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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 
synthesise  

Man. products 
containing MNMs  

Use / 
application 
of MNMs  

Disposal  

Physical state      

Quantities      

Numbers      

RMMs 
combinations  

    

Supply      

Sectors      

 

For fullerenes data gaps are apparent for t he manufacture or synthesise, 
use / applications of MNMs and their disposal in the UK (Table 23).  

Table 23:  Preliminary mapping for fullerenes  

 Manufacture or 

synthesise  

Man. products 

containing MNMs  
Use / 

application 
of MNMs  

Disposal  

Physical state   In  liquid suspension  
  

Quantities   Ò 1 gram  
  

Numbers   1-9  
  

RMMs 
combinations  

 Containment, LEV, 
general ventilation, 
PPE, GHM  

  

Supply    
  

Products   Energy distribution, 
generation, storage & 

usage products  
Structural materials  

  

 

For the MNM group, graphene nanosheet , no informa tion was available 
concerning their use / applications of MNMs and th eir disposal in the UK 

(Table 24 ).  
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Table 24:  Preliminary mapping for graphene nanosheet  

 Manufacture or 
synthesise  

Man. products 
containing MNMs  

Use / 
application 
of MNMs  

Disposal  

Phys ical state  In dry powder  
In liquid suspension  

In dry powder  
In liquid suspension  

  

Quantities  Ó 1 gram Ò kg  
Ò 1 gram  
> 1 kg Ò 100 kg  

> 1 gram Ò 1 kg  
Ò 1 gram  

  

Numbers  1-9  1-9  
  

RMMs 
combinations  

Containment, LEV  
Containment, LEV, 
general ventilation, 
PPE, GHM  

Containment, LEV, 
general ventilation, 
segregation, PPE, 
GHM  
Containment, LEV , 
segregation, PPE, 
GHM  

Containment, LEV, 
PPE  
Containment, LEV, 
general ventilation, 

PPE, GHM  
Containment, LEV, 
general ventilation, 
PPE, GHM  

  

Supply  Electronics, optics 
and photonics  
Packaging  

Automotive & 
Aeronautics  
Chemistry & 

materials  
Const ruction Energy  
Health, medicine & 
nanobio  
Information and 
communication 

technologies  

Automotive & 
Aeronautics  
Chemistry & 

materials  
Energy  

  

Products   Electronics, optics 
and photonics  
Building materials  

Cleaning products 
and other chemicals  

Coat ings  
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 
synthesise  

Man. products 
containing MNMs  

Use / 
application 
of MNMs  

Disposal  

Physical 
state  

In liquid suspension  
In dry powder  

In liquid suspension  In liquid 
suspension  

 

Quantities  > 1kg Ò 100 kg  
> 1 gram Ò 1 kg  
Ò 1 gram  
> 100 tonne  

> 100 kg Ò 1 tonne  

> 1 kg Ò 100 kg  
Ò 1 gram  
> 1 gram Ò 1 kg  
> 100 kg Ò 1 tonne  

> 1 gram Ò 
1 kilogram  

 

Number 
employees  

1-9  
Donôt know  
10 -49  

1-9  
10 -49  
Donôt know  

1-9   

RMMs 
combination  

Containment, LEV, 
PPE and GHM  
Containment, LEV  
Containment, LEV, 
general ventilation, 
segregation, PPE and 
GHM  

Containment, LEV, 
Segregation, PPE, 
GHM  
LEV, general 

ventilation, GHM  
Containment, LEV, 
general ventilation, 

PPE, GHM  
Containment, PPE  

Containment, LEV, PPE  
Containment, LEV, 
general ventilation, 
PPE, GHM  
Containment, LEV, 
Segregation, PPE, GHM  
Containment, PPE, GHM  

Containment, LEV, PPE 
and GHM  
LEV, general 
ventilat ion, GHM  

LEV, general 
ventilation, PPE, GHM  
Containment, PPE  

Containment, GHM  
Containment, LEV, 
general ventilation, 
Segregation, PPE, GHM  

Containment
, LEV, PPE 
and GHM  
LEV, general 
ventilation, 
PPE, GHM  
Containment

, LEV, 
general 
ventilation, 
segreg ation, 

PPE and 
GHM  
 

 

Supply  Agrifood  

Automotive & 
Aeronautics  
Chemistry & materials  
Energy  
Environment  
Health, Medicine & 

Nanobio  

Electronics, optics and 
photonics  
Packaging  
Acad emia  
Transport  

Automotive & 

Aeronautics  
Chemistry & materials  
Trans port  
 

  

Products   Energy distribution, 
generation, storage & 
usage products  
Structural materials  
Lubricants  
Medical and 
pharmaceutical 

products  

Coatings  
Electronics, optics and 
photonics  
Pigments  

Coatings  
Energy 
distribution, 
generation, 
storage & 
usage 
products  

Electronics, 

optics and 
photonics  
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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 
synthesise  

Man. products 
containing MNMs  

Use / 
application 
of MNMs  

Disposal  

Physical state  In dry powder     

Quantities  > 100 tonne     

Numbers  10 -49     

RMMs 
combinations  

LEV, PPE, GHM     

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) .  In addition no information was 
provided on the sectors to which these are supplied to.  

Table 27:  Preliminary mapping for nanowires  

 Manufacture or 
synthesise  

Man. products 
containing MNMs  

Use / 
application 
of MNMs  

Disposal  

Physical state  In dry powder  
In liquid suspension  

In dry powder  
In liquid suspension  

  

Quantities  Ò 1 gram  Ò 1 gram  
  

Numbers  1-9  1-9  
  

RMMs 

combinations  

Containment, LEV, 

general ventilation, 
PPE, GHM  
Containment, LEV, 
segregation, PPE, 

GHM  

Containment, LEV, 

general ventilation, 
PPE, GHM  
Containment, LEV, 
general ventilation, 

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 

con taining these.  
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Table 28:  Preliminary mapping for quantum dots  

 Manufacture or 
synthesise  

Man. products 
containing MNMs  

Use / 
application 
of MNMs  

Disposal  

Physical state  In liquid 
suspension  
In dry powder  

  
 

Quantities  Ò 1 gram  
< 1 kg Ò 100 kg  
> 1 gram Ò 1 kg 

 < 1 g Ò 1 kg  
 

Numbers  1-9  

10 -49  

 1-9  
 

RMMs 
combinations  

LEV, PPE  
Containment, LEV, 

general ventilation, 
segregation, PPE, 
GHM  
Containment, LEV, 
PPE, GHM  

 Containment, 
LEV, general 

ventilation, 
segregation, 
PPE, GHM  

 

Supply  Chemist ry & 

materials  
Energy  
Information and 
communication 
technologies  

Academia  

  
 

Products    Cleaning 
products and 
other 
chemicals  
Other ï 
bespoke 

materials for 
identifying 
nanotoxicity 
(quantum 
dots)  

 

 

Very limited information was available for óotherô groups of MNMs (Table 
28).  

Table 28:  Preliminary mapping for óotherô  

 Manufacture or 
synthesise  

Man. products 
containing 

MNMs  

Use / 
application of 

MNMs  

Disposal  

Physical state      

Quantities    Ò 1 gram   

Numbers    1-9   

RMMs     

Supply      

Sectors    Environmental 

NPs for research 
purposes  
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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 mat ion 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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APPENDIX 1 : SURVEYMONKEY QUESTIO NNAIRE  
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