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Summary 
 

Due to the wide variety of engineered nanomaterials (ENMs) on the market, and hundreds of 

combinations in terms size, shape or surface chemistry, it is not possible to reach one single 

solution to collect all the ENMs in the environment. In order to give priority to ENMs with major 

concerns in terms of impact on the human health and the environment a methodology was 

developed. The criteria selected to score the different ENs was annual production, form, shape 

and size, forms in the market, uses and application (REACH descriptors), toxicological and 

ecotoxicological profile.  

Based on the score obtained the targeted nanomaterials are SWCNT, MWCNT, Ag, TiO2, ZnO, 

CeO2, SiO2, Al2O3, Fe3O4, Fe2O3, CaCO3, Cu, Graphene and Cellulose. 

 

List of acronyms 
 

ENMs: Engineered nanomaterials 

PEC: Predicted level of exposure 

PNEC: Predicted no effect concentration level 

WIP: Waste incineration plants 

PROC: Process category 

AC: Article category 

SU: Sector of use 

PC: Product category 

LD50: Median lethal dose. The value for a substance that kill half of the members of a tested 

population after a specified test duration 
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1. Introduction 
 

The potential negative effects on human health and environment that ENMs is currently 

uncertain regarding the lack of data on the environmental concentrations in the different 

compartments, including water bodies, soil, air and biota1,2. 

Nanotechnology is one of the fastest growing and most promising technologies in our society 

due to its potential to develop new add-values products. Possible fields for the use of engineered 

nanomaterials comprise advanced materials, display technologies, electronics, nutrition, 

cosmetics, medical drug designing, and numerous other applications. However, there is a debate 

about their negative potential effects on human health and the environment3,4. Studies show 

that ENMs exhibit unique physical and chemical properties which are different from those 

demonstrated by same materials in bulk form. It has been demonstrated that nanostructured 

materials can be released into the environment during each of the stages of their life cycle 

(production, use and disposal) and accumulate in the soil, water or biota endangering the health 

of living organisms and ecosystems5.  

A significant increase in the production rates of the most of the representative ENMs is 

expected, with a global demand of ENMs around 11.5 million tons, with a market of roughly 20 

bn € according to market data referenced on the Commission Staff Working. However, this rapid 

proliferation entails a crucial environmental problem6. Studies report that more than 15% of all 

products globally will incorporate nanotechnology in them during their manufacture, with a 

value of about $1 trillion per year by 20157. Related with REACH regulation, the risk assessment 

process is based on a comparison between the predicted level of exposure (PEC) and the 

predicted no effect concentration level (PNEC)8. The ratio between PEC and PNEC is eventually 

used as an indicator of risk. If PEC is greater than the PNEC (i.e. > 1), means that there is a risk 

of effects to the environment. However, in the case of the ENMs neither the PECs nor the PECs 

are known. This lack of knowledge base to underpin emission control measures and/or 

legislative framework.  

                                                           
1 Marilyn F. Hallock, Pam Greenley, Lou DiBerardinis, Dan Kallin. 2009. Potential risks of nanomaterials 
and how to safely handle materials of uncertain toxicity. Journal of Chemical Health & Safety. 
January/Febuary. 
2 Grazyna Bystrzejewska-Piotrowska, Jerzy Golimowski, Pawel L. Urban. 2009. Nanoparticles: Their 
potential toxicity, waste and environmental management. Waste Management 29 2587–2595 
3 Pratim Biswas & Chang-Yu Wu. 2012. Nanoparticles and the Environment. J. Air & Waste Manage. Assoc. 
55:708–746. 
4 Matthew A. Albrecht, Cameron W. Evans and Colin L. Raston. 2006. Green chemistry and the health 
implications of nanoparticles. Green Chem., 8, 417–432 
5 Walter Klöpffer.  2006. Nanotechnology and Life Cycle Assessment. Synthesis of Results Obtained at a 
Workshop Washington, DC 2–3 October. 
6 Royal commission on environnemental pollution. 2008. Novel Materials in the Environment: The case of 
nanotechnology. Crown Copyright. 
7 Dawson NG. 2008. Sweating the small stuff: environmental risk and nanotechnology. Bioscience 58:690 
8 Claudia Coll, Dominic Notter, Fadri Gottschalk, Tianyin Sun, Claudia Som and Bernd Nowack. 2015. 
Probabilistic environmental risk assessment of five nanomaterials(nano-TiO2, nano-Ag, nano-ZnO, CNT, 
and fullerenes). Nanotoxicology, Early Online: 1–9. 
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In this sense, a fundamental step towards a quantitative assessment of the risk of new pollutants 

to the environment is to estimate their environment concentrations9. Recent studies show 

significant concentration of ENMs in the environment, with values ranging from 0.003 ng/L to 

21 ng/L for surface waters, and values around 1 ng/kg to 89 g/kg in sludge-treated soil.   

It is now accepted that nanostructured materials can be released into the air, soil and water in 

common industrial processes and / or accidental events and ultimately accumulate in the 

environment10. Similarly, the release of nanomaterials from commercial products such as paints 

and personal health care products enter to the environment proportional to their use11. Derived 

from the data, several studies have demonstrated the presence of ENMs in relevant 

environmental compartments, including air, soil and water. A significant concentration of ENMs 

is expected in air coming from industrial processes and waste incineration plants (WIP)12, as well 

as in soils and water coming from wastewater treatment plants.  

In addition, toxicological studies conducted for wide range of nanomaterials, pointed out 

adverse effects on key species and communities, including the inhibition of seed germination 

and root growth, oxidative stress in algae and daphnids, harmful effects on freshwater fish, DNA 

damage for several bentic species from the marine environment as well as relevant effects 

towards algae, crustaceans and bacteria and protozoa13.  

In order to reduce the lack of information and improve the risk assessment, the project will 

support the compliance with REACH concerning the occupational and environmental risk 

assessment process, giving access to high quality monitoring data containing reliable 

information on the occupational and environmental exposure to ENMs in industrial, urban and 

natural environments.  

2. Objective 
 

The aim of this action is to identity, select and describe a priority list of engineered nanoparticles 

to be considered under the scope of the project on the basis of their production volumes, 

adverse effects on human health and the environment, and relevance in the context of the 

Regulation (EC) Nº 1907/2006 on registration, evaluation, authorization and restriction of 

Chemicals. 

In order to complete this objective different tasks were conducted. 

                                                           
9 Fadri Gottschlk, Tobias Sonderer, Roland W. Scholz and Bernd Nowak. 2009. Modeled Environmental 
Concentrations of Engineered Nanomaterials (TiO2, ZnO, Ag, CNT, Fullerenes) for Different Regions. 
Environ. Sci. Technol. 2009 43, 9216–9222. 
10 Norwegian Pollution Control Authority. 2007.Environmental fate and ecotoxicity of engineered 
nanoparticles. Nanoparticles and the environment (TA-2304/2007) 
11 Sabine A. Blaser, Martin Scheringer⁎ , Matthew MacLeod, Konrad Hungerbühler. 2008.Estimation of 
cumulative aquatic exposure and risk due to silver: Contribution of nano-functionalized plastics and 
textiles. Science of the total environment 396 – 409. 
12 Tobias Walser, Ludwig K. Limbach, Robert Brogioli, Esther Erismann, Luca Flamigni, Bodo Hattendorf, 
Markus Juchli, Frank Krumeich, Christian Ludwig, Karol Prikopsky, Michael Rossier, Dominik Saner, Alfred 
Sigg, Stefanie Hellweg, Detlef Gunther and Wendelin J. Stark. 2012. Persistence of engineered 
nanoparticles in a municipal solid-waste incineration plant. Nature nanotechnology Vol 7. 520-524. 
13 Melissa A. Maurer-Jones, Ian L. Gunsolus, Catherine J. Murphy, and Christy L. Haynes.2013. Toxicity of 
Engineered Nanoparticles in the Environment. Anal Chem. March 19; 85(6): 3036–3049. 
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 Task A.1.1 Establishment of selection criteria 

To this end, a set of criteria was defined to support the selection of the targeted nanomaterials, 

including parameters related to the annual production, physicochemical properties, forms in 

which nanomaterials are placed on the market, identified uses, toxicological and 

ecotoxicological profile. 

 Task A.1.2. Compilation of relevant information 

Data collected from international market reports, public entities, scientific literature, research 

projects, technical books and data from relevant databases including the REACHnano inventory 

were used to fulfill the criteria selected. 

 Task A.1.3. Definition of the targeted nanomaterials 

The information gathered was used in the methodology described below to score and select the 

nanomaterials that will be considered during the project.  

 Task A.1.4. Description of the target nanomaterials 

A Data Sheet with a description of the main properties was fulfilled for each targeted 

nanomaterial, including identification of the substance, physical and chemical properties, 

toxicological and ecological information. 

3. Methodology 
 

In this section the methodology used for the selection of the nanomaterials that will studied in 

this project is presented. The table 1 shows the preliminary list of selected nanoparticles.  This 

first approximation was done it in order to cover a wide range of them with different properties. 

Table 1. List of nanoparticles at first revision.  

 SWCNT  Al2O3  MgO  Cd-Se QDs 

 MWCNT  Fe3O4  CaCO3  Graphene 

 Ag  Fe2O3  ZrO2  Graphite 

 TiO2  CaCO3  Cu  Fullenere 

 ZnO  CuO  Au  Cellulose 

 CeO2  SrO  Ni  

 SiO2  SnO2  Co  

Nevertheless, because of the large number of nanomaterials in the list and the need to focus on 

those most relevant for this project, a second screening were necessary. In this sense, a 

methodology was developed in order to give a score to each nanomaterial and select it 

depending on the ranking reached. Using the equation of the risk assessment, defined by the 

exposition and hazard, a new equation was developed.  

𝑇𝑜𝑡𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 = 𝐸𝑥𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 + 𝐻𝑎𝑧𝑎𝑟𝑑  

The total score obtained by each nanomaterial will depend on exposition and hazard at 50% for 

each parameter. Exposition is related with the probability to be in contact with the 

nanomaterials and hazard with the impact produced to the human health and environment.   
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In this sense, the exposition can be defined by production, amount of each nanomaterial 

produced in Europe, and the uses in the REACH description. Production is considered more 

important than uses, reaching the 95% of the value of exposition (47.5% relative to total score). 

𝐸𝑥𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 = 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 + 𝑈𝑠𝑒𝑠 (𝑅𝐸𝐴𝐶𝐻) 

The uses of REACH are composed by process category (PROCs), article category (AC), sector of 

use (SU) and product category (PC). Each parameter has equally important and represents 25% 

of the exposition (0.625% relative to total score). 

𝑈𝑠𝑒𝑠 (𝑅𝐸𝐴𝐶𝐻) = 𝑃𝑅𝑂𝐶 + 𝐴𝐶 + 𝑆𝑈 + 𝑃𝐶 

The scoring criteria for production is described in the Table 2 where the production is in tons 

per year. 

Table 2. Production scoring criteria 

Production, tons per year Score 

No data 0 

0-10 1 

10-100 5 

>100 10 

For no data, the score assigned is zero because we believe that the lack of data means that the 

production of this nanomaterial is very low and related with research activities. From 0 to 10 

tons is considered a low production, just in pilot scale or few companies, assigning 1 point. For 

production more than 100 tones, the score assigned is 10 because it is considered their 

implementation in many companies that produce large quantities of nanomaterials to use in 

several products that we can find on the market and therefore, it will be easily to be exposed to 

these nanoparticles. 

The scoring criteria for the different uses in REACH for nanomaterials are described in the 

Table 3.  
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Table 3.  REACH uses scoring criteria 

SU Score PC Score PROC Score AC Score 

No Data 0 No Data 0 No Data 0 No Data 0 
0-1 10 1 10 0 0 1-1 10 
0-2 10 2 10 1 0 1-2 10 
1 10 3 10 2 5 2 10 

2a 10 4 10 3 0 3-1 10 
2b 10 5 10 4 5 3-2 10 
3 10 6 10 5 10 3-3 10 
4 10 7 10 6 5 3-4 10 
5 10 8 10 7 10 4 10 
6 10 9 10 8a 10 5-1 10 
7 10 10 10 8b 5 5-2 10 
8 10 11 10 9 0 6 10 
9 10 12 10 10 10 7-1 10 

10 10 13 10 11 10 7-2 10 
11 10 14 10 12 0 7-3 10 
12 10 15 10 13 5 8-1 10 
13 10 16 10 14 5 8-2 10 
14 10 17 10 15 5 9 10 
15 10 18 10 16 5 10-1 10 
16 10 19 10 17 5 10-2 10 
17 10 20 10 18 10 10-3 10 
18 10 21 10 19 10 10-4 10 
19 10 22 10 20 0 10-5 10 
20 10 23 10 21 5 11-1 10 
21 10 24 10 22 5 11-2 10 
22 10 25 10 23 10 11-3 10 
23 10 26 10 24 5 12-1 10 
24 10 27 10 25 5 13-1 10 

Total score 270 28 10 26 10 13-2 10 
    29 10 27a 10 13-3 10 

    30 10 27b 5 0 10 

    31 10 Total score 170 30 10 
    32 10     31 10 
    33 10     32 10 
    34 10     34 10 
    35 10     35 10 
    36 10     36 10 
    37 10     37 10 
    38 10     38 10 
    39 10     39 10 

    40 10     Total score 390 
    0 10         

    Total score 410         

 

SU category has 28 codes where the nanomaterial can be found or used. It is supposed that if a 

nanomaterial is in one of this codes is considered an exposure way and then, it is scored with 10 

points. In total, for SU one nanomaterial can get 270 points that was normalized to 0 to 10 and 

relativized to the 0.625% of the total score. In the same way is applied for PC and AC. For PROC 

was taken into account an extra consideration. In this case, each code was checked and scored 

related with the real possibility of exposition depending on the type of production process, 
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open, partially open or closed. Was assigned 10 to open process, 5 to partially open and 0 to 

closed.  

On the other hand, hazard is defined by the toxicity and ecotoxicity. Toxicity related with effect 

to the human health and ecotoxicity with the impact produced to the environment after the 

release of the nanoparticles.  Both parameters have the same impact in hazard score, 50% (25% 

relative to total score). 

𝐻𝑎𝑧𝑎𝑟𝑑 = 𝑇𝑜𝑥𝑖𝑐𝑖𝑡𝑦 + 𝐸𝑐𝑜𝑡𝑜𝑥𝑖𝑐𝑖𝑡𝑦 

At the same time, from different endpoints, toxicity is broken down in dermal acute toxicity, oral 

acute toxicity, inhalation acute toxicity, genotoxicity and cytotoxicity as the most important and 

representative from the toxicity test. Each parameter has equally important and represents 25% 

of the Toxicity (5% relative to total score). 

𝑇𝑜𝑥𝑖𝑐𝑖𝑡𝑦 = 𝐴𝑐𝑢𝑡𝑒 𝑡𝑜𝑥𝑖𝑐𝑖𝑡𝑦 (𝐷𝑒𝑟𝑚𝑎𝑙 + 𝑂𝑟𝑎𝑙 + 𝐼𝑛ℎ𝑎𝑙𝑎𝑡𝑢𝑖𝑛) + 𝐺𝑒𝑛𝑜𝑡𝑜𝑥𝑖𝑐𝑖𝑡𝑦 + 𝐶𝑖𝑡𝑜𝑡𝑜𝑥𝑖𝑐𝑖𝑡𝑦 

In the same way, the endpoints selected to score ecotoxicity are freshwater acute toxicity 

(Daphnia), freshwater acute toxicity (Alga), freshwater acute toxicity (Fish), soil invertebrates 

(worms) and BAF – Bioaccumulation. Each parameter has equally important and represents 25% 

of the Toxicity (5% relative to total score). 

𝐸𝑐𝑜𝑥𝑖𝑐𝑖𝑡𝑦 = 𝐴𝑐𝑢𝑡𝑒 𝑡𝑜𝑥𝑖𝑐𝑖𝑡𝑦 (𝐷𝑎𝑝ℎ𝑖𝑛𝑎 + 𝐴𝑙𝑔𝑎 + 𝐹𝑖𝑠ℎ + 𝑊𝑜𝑟𝑚𝑠) + 𝐵𝐴𝐹 

The scoring criteria for toxicity is presented in the Table 4. 

Table 4.  Toxicity scoring criteria 

Acute tox 
(inh)  

Score 
Acute tox 
(der) 

Score 
Acute tox 
(oral) 

Score Genotoxicity Score Citotoxicity Score 

No Data 10 No Data 10 No Data 10 No Data 10 No Data 10 

No toxic 0 No toxic 0 No toxic 0 Negative 0 Negative 0 
practically 
nontoxic 5 

Practically 
nontoxic 5 

Practically 
nontoxic 5 

Positive 10 Positive 10 

Toxic 10 Toxic 10 Toxic 10         

 

In this case, the lack of data is scored by 10 points in order to apply the worst scenario where 

these nanomaterials are toxic for each case. A nanomaterial is considered nontoxic when the 

values of LD50 are higher than 100 mg/L. For values between 1 to 100 are included in practically 

nontoxic. Finally, nanoparticles with values lower than 1mg/L are assigned to toxic category. 

Both genotoxicity and cytotoxicity, positive results are scored by 10 and negative results by 0. 

The scoring criteria for ecotoxicity is presented in the Table 5. 
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Table 5.  Ecotoxicity scoring criteria. 

Freshwater 
Acute 
toxicity 
(Daphnia) 

Score 
Freshwater 
Acute toxicity 
(Alga) 

Score 

Freshwater 
Acute 
toxicity 
(Fish) 

Score 
Soil 
Invertebrates 
(worms) 

Score 
BAF - 
Bioaccumulation 

Score 

No Data 10 No Data 10 No Data 10 No Data 10 No Data 10 

No toxic 0 No toxic 0 No toxic 0 No toxic 0 No bioacumulable 0 
practically 
nontoxic 5 

Practically 
nontoxic 5 

Practically 
nontoxic 5 

Practically 
nontoxic 5 

Bioacumulable 10 

Toxic 10 Toxic 10 Toxic 10 Toxic 10     

 

For ecotoxicity, the same criteria than toxicity was applied.  For Bioacumulation the lack of data 

is considered like a bioacumulable and scored with 10 points. Bioacumulation is related with the 

movement capacity of the nanomaterial through the trophic chain and reach higher 

concentrations on the top of this chain causing more impact to them. 10 points are scored if the 

nanomaterial has this skill and 0 for non.  

4. Results 
 

The results obtained after applying the methodology described in the previous section are 

shown in the Table 6. The nanoparticles in green are which have the highest values of the total 

score and also are the selected to study in the following steps or actions of this project.  
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Table 6.  Score table of nanoparticles. 

  Exposition (50%) Hazard (50%)   

  Production (47,5%) Uses (REACH Description) (2.5%) Toxicity (25%) Ecotoxicity (25%)   

Nanoparticle 
  

SU (0.6%) PC (0.6%) 
PROC 
(0.6%) 

AC (0.6%) 
inh 

(5%) 
der 

(5%) 
oral 
(5%) 

genot
.(5%) 

citot. 
(5%) 

daphnia 
(5%) 

alga 
(5%) 

fish 
(5%) 

worms 
(5%) 

BAF5%) 
Total Score 

SWCNTs 4,75 0,01157 0,00457 0,00551 0,00321 0 0,4 0,2 0 0 0,4 0,2 0 0,4 0,4 6,8 

MWCNTs 4,75 0,01157 0,00457 0,00551 0,00321 0,4 0 0 0 0 0 0,4 0 0,4 0,4 6,4 

Ag 2,375 0,01157 0,00457 0,00000 0,00641 0,4 0,4 0 0 0,4 0,4 0,4 0,4 0,4 0,4 5,6 

TiO2 4,75 0,02778 0,01372 0,02610 0,00481 0,2 0,4 0,2 0 0 0 0,4 0,4 0,4 0,4 7,2 

ZnO 2,375 0,01389 0,00610 0,01103 0,00160 0,4 0,4 0,2 0,4 0,4 0,4 0,4 0,4 0,4 0,4 6,2 

CeO2 2,375 0,01157 0,00610 0,01287 0,00160 0,4 0,4 0 0,4 0,4 0,4 0,4 0 0,4 0,4 5,6 

SiO2 4,75 0,05556 0,03659 0,03860 0,00962 0 0 0 0 0 0,2 0 0 0,4 0,4 5,9 

Graphene 2,375 0,00231 0,00000 0,00000 0,00160 0,4 0,4 0 0 0,4 0,4 0,4 0,4 0 0,4 5,2 

Graphite 0,475 0,01157 0,00457 0,00551 0,00321 0 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0 0,4 3,7 

Fullenere 0,475 0,00000 0,00457 0,00000 0,00160 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0 0,4 0,4 4,1 

Fe3O4 4,75 0,01389 0,00000 0,00000 0,00000 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 8,8 

Fe2O3 4,75 0,01620 0,00457 0,01287 0,00481 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0 0,4 0,4 8,4 

CaCO3 4,75 0,02315 0,00762 0,01691 0,00641 0,4 0 0 0 0 0,2 0,2 0 0,4 0,4 6,4 

CuO 0,475 0,00000 0,00000 0,00000 0,00160 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0 0 0,4 3,7 

SrO 0,475 0,00000 0,00000 0,00000 0,00000 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 4,5 

SnO2 0,475 0,00231 0,00000 0,00000 0,00160 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 4,5 

MgO 0,475 0,00694 0,00000 0,00000 0,00000 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0 0,4 0,4 4,1 

ZrO2 0,475 0,00463 0,00000 0,00000 0,00000 0,4 0,4 0,2 0 0 0,4 0,4 0,4 0,4 0,4 3,5 

Cu 2,375 0,00000 0,00000 0,00000 0,00000 0,4 0,4 0,4 0,4 0 0,4 0,4 0,2 0,4 0,4 5,8 

Au 0,475 0,00231 0,00000 0,00000 0,00000 0,4 0,4 0,4 0 0,4 0 0,4 0 0,4 0,4 3,3 

Ni 0,475 0,00000 0,00000 0,00000 0,00000 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0 0,4 0,4 4,1 

Co 0,475 0,00231 0,00457 0,00368 0,00000 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 4,5 

Cd-Se QDs 0,475 0,00463 0,00152 0,00000 0,00000 0,4 0,4 0,4 0,4 0 0,4 0,4 0,4 0,4 0,4 4,1 

Al2O3 4,75 0,02546 0,01067 0,02206 0,00321 0,4 0,4 0 0 0 0 0,2 0 0 0,4 6,2 

Cellulose 4,75 0,00926 0,00305 0,00000 0,00321 0,4 0,4 0,4 0 0 0,4 0,4 0,4 0,4 0,4 8,0 
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Table 7. List of nanoparticles at final selection.   

 SWCNT  ZnO  Fe3O4  Graphene 

 MWCNT  CeO2  Fe2O3  Cellulose 

 Ag  SiO2  CaCO3  

 TiO2  Al2O3  Cu  

As expected, the nanoparticles which have higher production, more than 10 tons per year, have 

obtained a high score and have been selected. Productions over 1000 tons per year have been 

described in bibliography for TiO2, SiO2, CaCo3 and Al2O3 being SiO2 the nanomaterial more 

produced in Europe with an estimated value of 5500 tons per year14,15,16,17.  

Related with the uses in REACH description, the results obtained are coherent with the 

production volume. Nanomaterials with higher production have more score in PC, SU, PROC and 

AC. In this sense, the most used nanomaterials are SiO2, TiO2, Al2O3 and CaCO3 followed by CNT, 

Ag, iron oxides and CeO2
15.  The most common sector of uses where we can find nanomaterial 

uses are manufacture of fine chemicals, formulation of preparations and/or re-packaging, 

manufacture of computer, electronic and optical products and electrical equipment, building 

and construction word and research. In case of product category adhesives and sealants, coating 

and paints, thinners and paint removers, polymer preparations, laboratory chemicals and 

cosmetics-personal care are the categories where more of the nanomaterials are used. For 

article category is usually to find nanomaterials in machinery and mechanical appliances, metal 

products and commercial and consumer plastic products. Finally, process categories where is 

usually used nanomaterials are mixing and blending in bath processes and roller application or 

brushing. These results show that nanomaterials are widely introduced in the production 

processes and therefore in the market. 

Results from hazards have to be analyzed carefully because the lack of data. Most of the data 

was collected from the different registration dossier under REACH regulation18. For inhalation, 

dermal and oral acute toxicity test few studies are carried out. By contrast a higher coverage is 

found in genotoxicity and cytotoxicity. In any case nanomaterials such SrO or SnO2 have not 

been studied. In this respect, this table has to be used in the future to guide the test in order to 

complete the lack of information. Focusing the analysis in genotoxicity and cytotoxicity, Co, 

MgO, graphite, CeO2 and ZnO have both parameters, positive.  

                                                           
14 Fabiano Piccinno, Fadri Gottschalk, Stefan Seeger, Bernd Nowack. 2012. Industrial production quantities 
and uses of ten engineered nanomaterials in Europe and the world. J Nanopart Res (2012) 14:1109. 
15 Ministère de l'Environnement, de l'Énergie et de la Mer. 2015. Éléments issus des déclarations des 
substances à l’état nanoparticulaire.  
16 Directa Plus. 2014. Inauguration of Europe's Largest Pristine Graphene Nanoplatelets Production Plant 
Read more: Inauguration of Europe's Largest Pristine Graphene Nanoplatelets Production Plant.  
http://www.nanowerk.com/nanotechnology-news/newsid=36257.php. 
17 ANSES - French Agency for Food, Environmental and Occupational Health & Safety. 2014. Assessment 
of the risks associated with nanomaterials. Scientific Edition. 
18 The European Chemicals Agency (ECHA). 2016. Registration dossier for substance information 
http://echa.europa.eu 
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By the other hand, more studies were carried out for ecotoxicity. The data give a better 

understanding of the impact of these nanomaterials in the environment. In this sense, Ag, ZnO 

and Co show high ecotoxicity while the SiO2 and Al2O3, the lowest17,19,20,21. 

In conclusion, a reliable risk assessment is impossible to carried out due to the lack information. 

In this sense, for most of the ENMs only few and sometimes conflicting data about production 

amounts are available, Additionally, this data often refers to the production capacities rather 

than the actual production amounts, which can differ significantly. Respect to the human health 

and environmental impact of the nanoparticles few studies were available and most of them, 

are carried out without following a standard protocol in which able to compare the results.   

In order to solve this problem, a complete database, under public entities controls, has to be 

accessible where each company has to fill the real quantity produced and the product in which 

is applied or uses. In the same way, toxicological and ecotoxicological studies have to be carried 

out with standard protocols to reach a reliable value of the impact of them. These measures 

would allow calculate PEC and PENEC and also the risk associated to each nanomaterial. 

  

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
19 Gottschalk F, Kost E, Nowack B. 2013. Engineered nanomaterials (ENM) in waters and soils: a risk 
quantification based on probabilistic exposure and effect modeling. Environ Toxicol Chem. 
Jun;32(6):1278-87. 
20 Kovrižnych JA, Sotníková R, Zeljenková D, Rollerová E, Szabová E, Wimmerová S. 2013. Acute toxicity of 
31 different nanoparticles to zebrafish (Danio rerio) tested in adulthood and in early life stages - 
comparative study. Interdiscip Toxicol. Jun;6(2):67-73 
21 Wang H, Wick RL, Xing B. 2009. Toxicity of nanoparticulate and bulk ZnO, Al2O3 and TiO2 to the 
nematode Caenorhabditis elegans. Environ Pollut. Apr;157(4):1171-7 
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Data Sheet 

Base on (EC) No. 1907/2006 (REACH) and Commission Regulation (EU) No 453/2010 

Single Walled Nanotube 

Date: 25/04/2016 Version: 1.0 Replaces version: N.A. Pages: 1   
 

1. Identification of the substance 

1.1. Product identifier 

Substance name Single Walled Nanotube 

EC 231-153-3 

CAS 308068-56-6 

IUPAC Single-Walled Carbon Nanotubes 

Molecular formula C 

REACH registration No  

1.2. Relevant identified uses 

European Production (Tons/year) 380-550 

Identified uses Descriptor SU: 9,10,11,12,24 
Descriptor PC: 7,21,32 
Descriptor PROC: 3,6,9,14,15 
Descriptor AC: 3,7 

Forms in the market Powder 

 

2. Physical and chemical properties 

Shape  

Size (nm) Diameter: 1,4 nm; Length: > 10 μm 

 

3. Toxicological information 

Inhalation acute toxicity Non toxic 

Dermal acute toxicity No data 

Oral acute toxicity Practically nontoxic 

Genotoxicity Negative 

Citotoxicity Negative 

 

4. Ecological information 

Freshwater Acute toxicity (Daphnia) Toxic 

Freshwater Acute toxicity (Alga) Practically nontoxic 

Freshwater Acute toxicity (Fish) No toxic 

Soil Invertebrates (worms) No data 

BAF - Bioaccumulation No data 
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Data Sheet 

Base on (EC) No. 1907/2006 (REACH) and Commission Regulation (EU) No 453/2010 

Multi Walled Nanotube 

Date: 25/04/2016 Version: 1.0 Replaces version: N.A. Pages: 1   

 

1. Identification of the substance 

1.1. Product identifier 

Substance name Multi Walled Nanotube 

EC 936-414-1 

CAS 308068-56-6 

IUPAC Multi-Walled Carbon Nanotubes 

Molecular formula C 

REACH registration No  

1.2. Relevant identified uses 

European Production (Tons/year) 380-550 

Identified uses Descriptor SU: 9,10,11,12,24 
Descriptor PC: 7,21,32 
Descriptor PROC: 3,6,9,14,15 
Descriptor AC: 3,7 

Forms in the market charged, water soluble; not charged, hydrophilic; 
powder 

 

2. Physical and chemical properties 

Shape  

Size (nm) Diameter: 2-6 nm; Length: 1-10 μm 

 

3. Toxicological information 

Inhalation acute toxicity Toxic 

Dermal acute toxicity Non toxic 

Oral acute toxicity Non toxic 

Genotoxicity Negative 

Citotoxicity Negative 

 

4. Ecological information 

Freshwater Acute toxicity (Daphnia) Non toxic 

Freshwater Acute toxicity (Alga) Toxic 

Freshwater Acute toxicity (Fish) Non toxic 

Soil Invertebrates (worms) No data 

BAF - Bioaccumulation No data 
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Data Sheet 

Base on (EC) No. 1907/2006 (REACH) and Commission Regulation (EU) No 453/2010 

Silver 

Date: 25/04/2016 Version: 1.0 Replaces version: N.A. Pages: 1   

 

1. Identification of the substance 

1.1. Product identifier 

Substance name Silver 

EC 231-131-3 

CAS 7440-22-4 

IUPAC silver(1+) 

Molecular formula Ag 

REACH registration No  

1.2. Relevant identified uses 

European Production (Tons/year) 5.5 (0,6–55) 

Identified uses Descriptor SU_ 0,9,10,24  
Descriptor PC9a,34,39 
Descriptor PROC  
Descriptor AC: 3-1,3-2,5-1,5-2, 

Forms in the market powder hydrophobic; powder hydrophilic; colloidal 
solution in water 

 

2. Physical and chemical properties 

Shape Triangular nanoprisms; Nanocubes; Compact 

Size (nm) 1; 20; 35; 50; 100 

 

3. Toxicological information 

Inhalation acute toxicity Toxic 

Dermal acute toxicity Toxic 

Oral acute toxicity Non toxic 

Genotoxicity Negative 

Citotoxicity Positive 

 

4. Ecological information 

Freshwater Acute toxicity (Daphnia) Toxic 

Freshwater Acute toxicity (Alga) Toxic 

Freshwater Acute toxicity (Fish) Toxic 

Soil Invertebrates (worms) Toxic 

BAF - Bioaccumulation Bioacumulable 
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Data Sheet 

Base on (EC) No. 1907/2006 (REACH) and Commission Regulation (EU) No 453/2010 

Titanium dioxide 

Date: 25/04/2016 Version: 1.0 Replaces version: N.A. Pages: 1   

 

1. Identification of the substance 

1.1. Product identifier 

Substance name Titanium dioxide 

EC 236-675-5 

CAS 13463-67-7 

IUPAC Titanium dioxide 

Molecular formula O2Ti 

REACH registration No  

1.2. Relevant identified uses 

European Production (Tons/year) >1000 

Identified uses Descriptor SU:0,1,7,8,9,10,15,16,17,19,20,24  
Descriptor PC: 2,9a,14,18,20,27,28,32,39  
Descriptor PROC: 1,2,3,4,5,8a,8b,9,10,11,14,15,22  
Descriptor AC: 2,7,13 

Forms in the market Powder; Nanorods, 1% aqueous solution; 
hydrophobized; Nanowires; aqueous suspension 

 

2. Physical and chemical properties 

Shape Nanowires; Nanotubes 

Size (nm) 10, 20, 50-100, 4-8, 6 

 

3. Toxicological information 

Inhalation acute toxicity Practically nontoxic 

Dermal acute toxicity No data 

Oral acute toxicity Practically nontoxic 

Genotoxicity Negative 

Citotoxicity Negative 

 

4. Ecological information 

Freshwater Acute toxicity (Daphnia) Non toxic 

Freshwater Acute toxicity (Alga) Toxic 

Freshwater Acute toxicity (Fish) Toxic 

Soil Invertebrates (worms) Non toxic 

BAF - Bioaccumulation Bioacumulable 
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Data Sheet 

Base on (EC) No. 1907/2006 (REACH) and Commission Regulation (EU) No 453/2010 

Zinc oxide 

Date: 25/04/2016 Version: 1.0 Replaces version: N.A. Pages: 1   

 

1. Identification of the substance 

1.1. Product identifier 

Substance name Zinc Oxide 

EC 215-222-5 

CAS 1314-13-2 

IUPAC Zinc Oxide 

Molecular formula ZnO 

REACH registration No  

1.2. Relevant identified uses 

European Production (Tons/year) 55 (5.5–28,000) 

Identified uses Descriptor SU:0,9,10,11,12,24  
Descriptor PC:1,9a,14,39 
Descriptor PROC:3,5,8a,9,10 
Descriptor AC: 4 

Forms in the market dispersion in water (20%); Dispersion in ethanol 
(40%); Dispersion in butyl acetate (40%) 

 

2. Physical and chemical properties 

Shape  

Size (nm) 25 

 

3. Toxicological information 

Inhalation acute toxicity No data 

Dermal acute toxicity No data 

Oral acute toxicity Practically nontoxic 

Genotoxicity Positive 

Citotoxicity Positive 

 

4. Ecological information 

Freshwater Acute toxicity (Daphnia) Toxic 

Freshwater Acute toxicity (Alga) Toxic 

Freshwater Acute toxicity (Fish) Toxic 

Soil Invertebrates (worms) Non toxic 

BAF - Bioaccumulation No data 
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Data Sheet 

Base on (EC) No. 1907/2006 (REACH) and Commission Regulation (EU) No 453/2010 

Cerium oxide 

Date: 25/04/2016 Version: 1.0 Replaces version: N.A. Pages: 1   

 

1. Identification of the substance 

1.1. Product identifier 

Substance name Cerium oxide 

EC 234-374-3 

CAS 11129-18-3 

IUPAC Cerium oxide 

Molecular formula CeO2 

REACH registration No  

1.2. Relevant identified uses 

European Production (Tons/year) >100 

Identified uses Descriptor SU: 0,9,10,16,24  
Descriptor P:1,9a,9b,15,33  
Descriptor PROC: 2,4,5,7,8b  
Descriptor AC: 1 

Forms in the market Aqueous suspension5 wt.% 

 

2. Physical and chemical properties 

Shape  

Size (nm) 4 

 

3. Toxicological information 

Inhalation acute toxicity No data 

Dermal acute toxicity No data 

Oral acute toxicity No data 

Genotoxicity Positive 

Citotoxicity Positive 

 

4. Ecological information 

Freshwater Acute toxicity (Daphnia) Toxic 

Freshwater Acute toxicity (Alga) Toxic 

Freshwater Acute toxicity (Fish) Non toxic 

Soil Invertebrates (worms) Non toxic 

BAF - Bioaccumulation No data 
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Data Sheet 

Base on (EC) No. 1907/2006 (REACH) and Commission Regulation (EU) No 453/2010 

Silicon dioxide 

Date: 25/04/2016 Version: 1.0 Replaces version: N.A. Pages: 1   

 

1. Identification of the substance 

1.1. Product identifier 

Substance name Silicon dioxide 

EC 231-545-4 

CAS 7631-86-9 

IUPAC Silicon dioxide 

Molecular formula SiO2 

REACH registration No  

1.2. Relevant identified uses 

European Production (Tons/year) 5,500 (55–55,000) 

Identified uses Descriptor SU: 0, 1, 2a, 2b, 4, 5, 6b, 7, 8, 9, 10, 11, 12, 
13, 14, 15, 16, 17, 18, 19, 20, 23, 24  
Descriptor PC: 0, 1, 2, 8a, 9a, 9b, 14, 15, 18, 19, 20, 
21, 23, 24, 26, 27, 28, 29, 31, 32, 33, 34, 35, 37, 39  
Descriptor PROC: 1, 2, 3, 4, 5, 7, 8a, 8b, 9, 10, 11, 13, 
14, 15, 19, 21, 24  
Descriptor AC: 2, 3, 4, 7, 10, 13, 30, 32  

Forms in the market Powder hydrophilic; Powder hydrophobic; aq. 
Suspension 30%; aq. suspension 50%; Pyrogenic 
(fumed) silica; Synthetic silica gels 

 

2. Physical and chemical properties 

Shape  

Size (nm) 10, 20 

 

3. Toxicological information 

Inhalation acute toxicity Non toxic 

Dermal acute toxicity Non toxic 

Oral acute toxicity Non toxic 

Genotoxicity Negative 

Citotoxicity Negative 
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4. Ecological information 

Freshwater Acute toxicity (Daphnia) Practically notoxic 

Freshwater Acute toxicity (Alga) Non toxic 

Freshwater Acute toxicity (Fish) Non toxic 

Soil Invertebrates (worms) No data 

BAF - Bioaccumulation No data 
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Data Sheet 

Base on (EC) No. 1907/2006 (REACH) and Commission Regulation (EU) No 453/2010 

Graphene 

Date: 25/04/2016 Version: 1.0 Replaces version: N.A. Pages: 1   

 

1. Identification of the substance 

1.1. Product identifier 

Substance name Graphene 

EC 231-955-3 

CAS 7782-42-5 

IUPAC Graphene 

Molecular formula C 

REACH registration No  

1.2. Relevant identified uses 

European Production (Tons/year) >30 

Identified uses Descriptor SU: 16  
Descriptor PC:  
Descriptor PROC  
Descriptor AC:3-3 

Forms in the market  

 

2. Physical and chemical properties 

Shape  

Size (nm) 3-6 

 

3. Toxicological information 

Inhalation acute toxicity Toxic 

Dermal acute toxicity No data 

Oral acute toxicity Non toxic 

Genotoxicity Negative 

Citotoxicity Positive 

 

4. Ecological information 

Freshwater Acute toxicity (Daphnia) Toxic 

Freshwater Acute toxicity (Alga) Toxic  

Freshwater Acute toxicity (Fish) No data 

Soil Invertebrates (worms) Non toxic 

BAF - Bioaccumulation No data 
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Data Sheet 

Base on (EC) No. 1907/2006 (REACH) and Commission Regulation (EU) No 453/2010 

Triiron tetraoxide 

Date: 25/04/2016 Version: 1.0 Replaces version: N.A. Pages: 1   

 

1. Identification of the substance 

1.1. Product identifier 

Substance name Triiron tetraoxide 

EC 215-277-5 

CAS 1317-61-9 

IUPAC Magnetite 

Molecular formula Fe3O4 

REACH registration No  

1.2. Relevant identified uses 

European Production (Tons/year) >100 

Identified uses Descriptor SU: 0,9,10,19,24  
Descriptor PC  
Descriptor PROC  
Descriptor AC 

Forms in the market aqueous suspension; powder 

 

2. Physical and chemical properties 

Shape  

Size (nm) 5, 8, 10, 30 

 

3. Toxicological information 

Inhalation acute toxicity No data 

Dermal acute toxicity No data 

Oral acute toxicity No data 

Genotoxicity No data 

Citotoxicity No data 

 

4. Ecological information 

Freshwater Acute toxicity (Daphnia) No data 

Freshwater Acute toxicity (Alga) Toxic 

Freshwater Acute toxicity (Fish) No data 

Soil Invertebrates (worms) Toxic 

BAF - Bioaccumulation No data 
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Data Sheet 

Base on (EC) No. 1907/2006 (REACH) and Commission Regulation (EU) No 453/2010 

Diiiron trioxide 

Date: 25/04/2016 Version: 1.0 Replaces version: N.A. Pages: 1   

 

1. Identification of the substance 

1.1. Product identifier 

Substance name Diiron trioxide 

EC 215-168-2 

CAS 1309-37-1 

IUPAC Ferric oxide 

Molecular formula Fe3O4 

REACH registration No  

1.2. Relevant identified uses 

European Production (Tons/year) >100 

Identified uses Descriptor SU:0,8,9,10,19,24  
Descriptor PC: 9a,10,39  
Descriptor PROC: 4,5,7,10  
Descriptor AC: 2,7,13 

Forms in the market aqueous suspension 

 

2. Physical and chemical properties 

Shape  

Size (nm) 4-8 

 

3. Toxicological information 

Inhalation acute toxicity No data 

Dermal acute toxicity No data 

Oral acute toxicity No data 

Genotoxicity No data 

Citotoxicity No data 

 

4. Ecological information 

Freshwater Acute toxicity (Daphnia) No data 

Freshwater Acute toxicity (Alga) Toxic 

Freshwater Acute toxicity (Fish) No data 

Soil Invertebrates (worms) Toxic 

BAF - Bioaccumulation No data 
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Data Sheet 

Base on (EC) No. 1907/2006 (REACH) and Commission Regulation (EU) No 453/2010 

Calcium carbonate 

Date: 25/04/2016 Version: 1.0 Replaces version: N.A. Pages: 1   

 

1. Identification of the substance 

1.1. Product identifier 

Substance name Calcium carbonate 

EC 207-439-9 

CAS 471-34-1 

IUPAC Calcium carbonate 

Molecular formula CH2O3.Ca 

REACH registration No  

1.2. Relevant identified uses 

European Production (Tons/year) >1000 

Identified uses Descriptor SU: 0,4,6b,7,9,10,12,17,19,24  
Descriptor PC: 1,9a,9b,18,19,32  
Descriptor PROC: 1,2,3,4,5,6,7,10 
Descriptor AC: 1,2,8,13 

Forms in the market powder 

 

2. Physical and chemical properties 

Shape Cubic 

Size (nm) 80 

 

3. Toxicological information 

Inhalation acute toxicity No data 

Dermal acute toxicity Non toxic 

Oral acute toxicity Non toxic 

Genotoxicity Negative 

Citotoxicity Negative 

 

4. Ecological information 

Freshwater Acute toxicity (Daphnia) Practically notoxic 

Freshwater Acute toxicity (Alga) Practically notoxic 

Freshwater Acute toxicity (Fish) Non toxic 

Soil Invertebrates (worms) Toxic 

BAF - Bioaccumulation No data 
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Data Sheet 

Base on (EC) No. 1907/2006 (REACH) and Commission Regulation (EU) No 453/2010 

Copper 

Date: 25/04/2016 Version: 1.0 Replaces version: N.A. Pages: 1   

 

1. Identification of the substance 

1.1. Product identifier 

Substance name Copper 

EC 231-159-6 

CAS 7440-50-8 

IUPAC Copper 

Molecular formula Cu 

REACH registration No  

1.2. Relevant identified uses 

European Production (Tons/year) <100 

Identified uses Descriptor SU  
Descriptor PC  
Descriptor PROC  
Descriptor AC 

Forms in the market  

 

2. Physical and chemical properties 

Shape  

Size (nm)  

 

3. Toxicological information 

Inhalation acute toxicity No data 

Dermal acute toxicity No data 

Oral acute toxicity No data 

Genotoxicity No data 

Citotoxicity Negative 

 

4. Ecological information 

Freshwater Acute toxicity (Daphnia) No data 

Freshwater Acute toxicity (Alga) No data 

Freshwater Acute toxicity (Fish) Practically nontoxic 

Soil Invertebrates (worms) No data 

BAF - Bioaccumulation No data 
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Data Sheet 

Base on (EC) No. 1907/2006 (REACH) and Commission Regulation (EU) No 453/2010 

Aluminum oxide 

Date: 25/04/2016 Version: 1.0 Replaces version: N.A. Pages: 1   

 

1. Identification of the substance 

1.1. Product identifier 

Substance name Aluminum oxide 

EC 215-691-6 

CAS 1344-28-1 

IUPAC Aluminum oxide 

Molecular formula Al2O3 

REACH registration No  

1.2. Relevant identified uses 

European Production (Tons/year) >1000 

Identified uses Descriptor SU: 0-1, 1, 8, 9, 13, 15, 17, 19, 20, 23, 24  
Descriptor PC: 1, 9, 14, 19, 21, 23, 27  
Descriptor PROC: 4, 5, 7, 8b, 11, 15, 21, 26 
Descriptor AC: 1-1, 4 

Forms in the market powder 

 

2. Physical and chemical properties 

Shape  

Size (nm)  

 

3. Toxicological information 

Inhalation acute toxicity No data 

Dermal acute toxicity No data 

Oral acute toxicity Non toxic 

Genotoxicity Negative 

Citotoxicity Negative 

 

4. Ecological information 

Freshwater Acute toxicity (Daphnia) No toxic 

Freshwater Acute toxicity (Alga) Practically nontoxic 

Freshwater Acute toxicity (Fish) No toxic 

Soil Invertebrates (worms) No toxic 

BAF - Bioaccumulation No data 
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Data Sheet 

Base on (EC) No. 1907/2006 (REACH) and Commission Regulation (EU) No 453/2010 

Cellulose 

Date: 25/04/2016 Version: 1.0 Replaces version: N.A. Pages: 1   

 

1. Identification of the substance 

1.1. Product identifier 

Substance name Cellulose 

EC 232-674-9 

CAS 9004-34-6 

IUPAC  

Molecular formula (C6H10O5)n 

REACH registration No  

1.2. Relevant identified uses 

European Production (Tons/year) 100 

Identified uses Descriptor SU: 6a,6b,12,19,24 
Descriptor PC: 10,39  
Descriptor PROC: 
Descriptor AC: 8,13 

Forms in the market powder 

 

2. Physical and chemical properties 

Shape Fibrils 

Size (nm) Diameter: 5-20nm; length: 1000 nm 

 

3. Toxicological information 

Inhalation acute toxicity Toxic 

Dermal acute toxicity No data 

Oral acute toxicity No data 

Genotoxicity Negative 

Citotoxicity Negative 

 

4. Ecological information 

Freshwater Acute toxicity (Daphnia) Toxic 

Freshwater Acute toxicity (Alga) Toxic 

Freshwater Acute toxicity (Fish) Toxic 

Soil Invertebrates (worms) No data 

BAF - Bioaccumulation No data 

 


