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HCWH Europe’s Comments on the Impact Assessment on Possible Measures to Increase
Transparency on Nanomaterials on the Market

Health Care Without Harm (HCWH) is an international coalition of hospitals, healthcare
systems, medical professionals, community groups and academic and research institutions.
HCWH’s mission is to transform the healthcare sector so that it becomes ecologically
sustainable and a leading advocate for environmental health and justice. To that end, we are
working to implement ecologically sound and healthy alternatives to health care practices
that pollute the environment and contribute to disease.

On 5 August 2015, the European Commission concluded its public consultation on the impact
assessment on possible measures to increase transparency on nanomaterials on the market.
The assessment was meant to identify and develop the most adequate means to increase
transparency and ensure regulatory oversight on nanomaterials, as part of the
Communication of the Second Regulatory Review on Nanomaterials (1). Below is a selection of
HCWH Europe’s responses to the impact assessment.

Due to nanomaterials’ potential risk to human health and the environment, HCWH Europe
supports the creation of a European-level nanomaterials registry, with registration by use for
all actors along the supply chain. A comprehensive registry will best enable decision makers to
create appropriate, effective, and efficient responses to the health and environmental risks
posed by nanomaterials.

On the current legislative framework:

The current legislative framework does not provide decision makers and consumers with
adequate information on nanomaterials. For example, REACH does not specifically address
nanomaterials, and nanomaterials are often not distinguished from chemically identical bulk
substances in REACH registration dossiers. (Though nonbinding ECHA guidance recommends
separate registration, REACH does not require it). Many products that contain nanomaterials
are not registered under REACH as they fall below the 1 tonne/year/manufacturer or importer
threshold.

While some sector specific legislation provides for labelling of products containing
nanomaterials, such as the biocidal products regulation and the cosmetics regulation, there
are no systematic labelling requirements upon which consumers can rely. Inconsistency
between regulatory frameworks creates confusion. Consumers cannot know whether the
products they buy contain nanomaterials, and may become suspicious to discover on their
own that such products contain nanomaterials. A registry would create transparency and
ensure consumer trust in the products they buy, enabling them to make informed decisions
and decide for themselves whether to be exposed to the potential health and environmental
risks.
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Although some data on nanomaterials is available through the sectorial legislation, a
consumer is unlikely to know how to find it, or to know that only some products containing
nanomaterials are labelled. Information on nanomaterials that is available under the current
legislative framework is not presented in a way that consumers can understand.

On the health hazards of nanomaterials:

In vitro and in vivo toxicological studies have shown that some nanomaterials (carbon based
nanomaterials, metal based nanomaterials and dendrimers) have cytotoxic, genotoxic,
carcinogenic and reprotoxic behaviour and can therefore pose potential risks to human
health. The purposed mechanism is cellular damage through oxidative stress and induction of
inflammation (2). Due to the special properties of nanomaterials (chemical reactivity and
biological mobility) their toxicity can manifest locally at the site of exposure (skin, lungs or
gastrointestinal tract) or systemically in distal sites (liver, cardiac tissue, heart, kidneys).

Pulmonary toxicity — Studies prove that nanomaterials can easily reach the lungs due to their
small size and can inflict pulmonary damage due to pro-inflammatory effect. A study in mice
showed that after inhalation, carbon nanotubes induced an inflammatory effect with a decline
in pulmonary function and enhanced susceptibility towards infection (3). Another study on
mice showed that single wall carbon tubes have more pulmonary toxicity than carbon black
and quartz, which are already considered serious occupational health hazards (4). Nanotubes
introduced into the abdominal cavity of mice provoked inflammation and formation of
granulomas similar to those caused by exposure to asbestos (5), a substance that has been
regulated in worker safety programs for many years. Rats exposed to titanium dioxide have
also presented inflammation and epithelial damage (6).

Other organ toxicity — Nanomaterials can cause cytotoxic effects due to oxidative stress and
accumulation. A study on cell cultures showed cell death after treatment with carbon
fullerenes (7). Metal oxides caused liver damage after accumulation in mice (8). Dendrimers
have known toxic effects on cells due to their surface capacities and have been functionalized
to reduce this effect (9). Quantum dots that contain cadmium selenium and zinc were found
to accumulate in the liver, spleen and kidney of monkeys (10). A study of quantum dots done
on a liver model proved the reactive substances making up the inorganic core of quantum
dots present acute toxicity to hepatocytes, the main tissue of the liver (11).

Antimicrobial resistance — Bacteria can develop resistance to the antimicrobial effects of
nanosilver. A study in a hospital environment shows that Bacillus sp can develop resistance to
nanosilver (12). This is particularly concerning as nanosilver is used extensively in the medical
environment today, and the Bacillus species include Bacillus anthracis that causes anthrax and
Bacillus cereus that causes food poisoning.

On the environmental hazards of nanomaterials:

An unknown quantity of nanomaterials is emitted into the environment and numerous studies
show they can inflict toxic behaviour on plants and animals.
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Beneficial soil microbe toxicity — Studies show that nanogold can decrease colony formation of
microbial communities in soil that are essential to plant growth (13).

Growth inhibition in plants — Silicon dioxide and nanosilver have been found to decrease the
growth rate of fresh algae (14), (15). Carbon nanotubes have been shown to inhibit the root
elongation of different vegetables (including tomato, lettuce, onion, cabbage, carrots)
depending on functionalization (16). Silver nanoparticles have been proven to inhibit the
seedling growth rate of common grass (17). Nano iron oxides have showed accumulation in
hydroponically grown pumpkin plants (18).

Aquatic and soil organism toxicity — A study on fathead minnow embryos demonstrated that
nanosilver could lead to a reduction of the number of embryos (19). Several metal oxides
showed acute toxicity in experimental test organisms and cells (20). Carbon nanoparticles
studies on earthworms showed that in they were responsible for slowing population growth,
increasing mortality and damaging tissue (21).

On why a nanomaterials registry would significantly contribute to reducing the health
and/or environmental risks related to the use of nanomaterials:

The registry would contribute to reducing the health and/or environmental risks related to the
use of nanomaterials, as it would provide an overview of exposure and emissions of
nanomaterials across all sectors, and inform future policy making. A registry would allow for
the prioritization of regulatory action and research funding based on data that raise concerns,
such as wide dispersive use, high tonnages, overuse of substances that contribute to
antimicrobial resistance and other information that the current regulatory framework does not
provide. Furthermore, the availability of registry information to companies would help
improve risk management and hence reduce health and environmental risks related to the use
of nanomaterials. A registry would also allow for traceability of products containing
nanomaterials should urgent health or environmental problems arise, and hence can serve as
a guarantee for the products already on the market.

On why a registry requiring notification per use would be most useful for public authorities,
downstream user companies, workers and consumers:

A registry requiring notification per use would have the most added value and would be most
useful for public authorities, downstream users, workers and consumers. Complementing the
registry with labelling obligations for products containing nanomaterials and a tracking
number would make the system even more effective for traceability purposes.

Public authorities — A registry requiring notification per use could reveal the total number and
range of products containing nanomaterials on the market. Public authorities would then be
able to better understand the exposure and emissions and create risk management methods
to mitigate health and environmental effects. Public authorities could also use the registry
information for enforcement purposes, such as crosschecking environmental permits, product
controls, or marketing claims. A registry requiring notification per use would allow for
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traceability in the event of a public health or environmental emergency or product recall, and
would inform decision makers on risk assessments and risk management.

Downstream user companies — A registry requiring notification per use would force
downstream user companies to inquire about the substances in their products and would
improve supply chain communication, especially where products are not regulated under
REACH. Knowing that products contain nanomaterials and understanding potential exposure
pathways allows companies to better manage associated risks.

Workers — A registry requiring notification per use would allow workers to know that products
they work with contain nanomaterials, and better understand where exposure may occur.
Depending upon the level of detail required in the registry, a notification by use would allow
for a better understanding of risk assessment and management, and hence could improve
proper use and handling. Trade unions will have better information to create and support
demands for safer work environments.

Consumers — A registry requiring notification per use would allow consumers to look up
whether specific products contain nanomaterials, how the nanomaterials are incorporated
and what their purpose is. Consumers can learn where and how nanotechnology is improving
products and make more informed purchasing decisions.

%k %k %k

References

1. Communication from the Commission to the European Parliament, the Council and the European Economic and Social Committee, 'Second Regulatory Review
on Nanomaterials', COM(2012) 572 final.

2. Stone V. Engineered nanoparticles: Review of Health and Environmental Safety (ENRHES). Edinburg Napier University (ENU), The Institute of Occupational
Medicine (IOM), The Technical University of Denmark (DTU), The Institute of Health and Consumer Protection of the European Comission's Joint Research Center
(JRC), The Institute of Nanotechnology (InN), 2009.

3. Kagan VE, Bayir H, Shvedova A. Nanomedicine and nanotoxicology: Two sides of the same coin. Nanomed-Nanotechnol [Internet]. 2005; 1(4):[313-6 pp.].

4. Lam C-W, James JT, McCluskey R, Hunter RL. Pulmonary Toxicity of Single-Wall Carbon Nanotubes in Mice 7 and 90 Days After Intratracheal Instillation. Toxicol
Sci. 2004;77(1):126-34.

5. Poland CA, Duffin R, Kinloch I, Maynard A, Wallace WAH, Seaton A, et al. Carbon nanotubes introduced into the abdominal cavity of mice show asbestos-like
pathogenicity in a pilot study. Nat Nano. 2008;3(7):423-8.

6. Renwick LC, Brown D, Clouter A, Donaldson K. Increased inflammation and altered macrophage chemotactic responses caused by two ultrafine particle types.
Occup Environ Med. 2004;61(5):442-7.

7. Sayes CM, Fortner JD, Guo W, Lyon D, Boyd AM, Ausman KD, et al. The Differential Cytotoxicity of Water-Soluble Fullerenes. Nano Letters. 2004;4(10):1881-
8.Cha K, Hong Hw Fau - Choi Y-G, Choi Yg Fau - Lee MJ, Lee Mj Fau - Park JH, Park Jh Fau - Chae H-K, Chae Hk Fau - Ryu G, et al. Comparison of acute responses of
mice livers to short-term exposure to nano-sized or micro-sized silver particles. Biotechnol Lett. 2008;30(11):1893-9.

9. Jain K, Kesharwani P Fau - Gupta U, Gupta U Fau - Jain NK, Jain NK. Dendrimer toxicity: Let's meet the challenge. Int J Pharm. 2010;394(1-2):122-42.

10. Ye L, Yong K-T, Liu L, Roy I, Hu R, Zhu J, et al. A pilot study in non-human primates shows no adverse response to intravenous injection of quantum dots. Nat
Nano. 2012;7(7):453-8.

11. Derfus AM, Chan WCW, Bhatia SN. Probing the Cytotoxicity of Semiconductor Quantum Dots. Nano Letters. 2003;4(1):11-8.

12. Gunawan C, Teoh WY, Marquis CP, Amal R. Induced Adaptation of Bacillus sp. to Antimicrobial Nanosilver. Small. 2013;9(21):3554-60.

13. Shah V, Belozerova I. Influence of Metal Nanoparticles on the Soil Microbial Community and Germination of Lettuce Seeds. Water Air and Soil Poll.
2009;197(1-4):143-8.

14. Wei C, Zhang Y, Guo J, Han B, Yang X, Yuan J. Effects of silica nanoparticles on growth and photosynthetic pigment contents of Scenedesmus obliquus. Journal
of Environmental Sciences. 2010;22(1):155-60.

15. Ai-Jun M, Zhiping L, Chi-Shuo C, Wei-Chun C, Peter HS, Antonietta Q. Intracellular Uptake: A Possible Mechanism for Silver Engineered Nanoparticle Toxicity to
a Freshwater Alga Ochromonas danica. PLoS ONE. 2010;5(12).

16. Canas JE, Long M Fau - Nations S, Nations S Fau - Vadan R, Vadan R Fau - Dai L, Dai L Fau - Luo M, Luo M Fau - Ambikapathi R, et al. Effects of functionalized
and nonfunctionalized single-walled carbon nanotubes on root elongation of select crop species. Environ Toxicol Chem. 2008;27(9):1922-31.

17.Yin L, Cheng Y, Espinasse B, Colman BP, Auffan M, Wiesner M, et al. More than the lons: The Effects of Silver Nanoparticles on Lolium multiflorum. Environ Sci
Technol. 2011;45(6):2360-7.

18. Zhu H, Han J Fau - Xiao JQ, Xiao Jq Fau - Jin Y, Jin Y. Uptake, translocation, and accumulation of manufactured iron oxide nanoparticles by pumpkin plants. J
Environ Monit. 2008;10(6):713-7.

19. Laban G, Nies Lf Fau - Turco RF, Turco Rf Fau - Bickham JW, Bickham Jw Fau - Sepulveda MS, Sepulveda MS. The effects of silver nanoparticles on fathead
minnow (Pimephales promelas) embryos. Ecotoxicol. 2010;19(1):185-95.

20. Bondarenko O, Juganson K Fau - Ivask A, Ivask A Fau - Kasemets K, Kasemets K Fau - Mortimer M, Mortimer M Fau - Kahru A, Kahru A. Toxicity of Ag, CuO and
ZnO nanoparticles to selected environmentally relevant test organisms and mammalian cells in vitro: a critical review. Arch Toxicol. 2013;87(7):1181-2000.

21. van der Ploeg MJ, Baveco Jm Fau - van der Hout A, van der Hout A Fau - Bakker R, Bakker R Fau - Rietjens IMCM, Rietjens Im Fau - van den Brink NW, van den
Brink NW. Effects of C60 nanoparticle exposure on earthworms (Lumbricus rubellus) and implications for population dynamics. Environ Pollut. 2011;159(1):198-
203.

Health Care Without Harm Europe is an Association (Vereniging number 27258195)
registered with the Dutch Chamber of Commerce, Rijswijk, Netherlands



