
Regulatory Toxicology and Pharmacology 126 (2021) 105046

Available online 22 September 2021
0273-2300/© 2021 Elsevier Inc. All rights reserved.

The SCCS scientific advice on the safety of nanomaterials in cosmetics 

SCCS members*, Ulrike Bernauer a, Laurent Bodin b, Qasim Chaudhry c, Pieter Jan Coenraads d, 
Maria Dusinska e, Eric Gaffet f, Eirini Panteri g, Vera Rogiers h, Christophe Rousselle i, 
Maciej Stepnik j, Tamara Vanhaecke h, Susan Wijnhoven k, Other experts, Natalie von Goetz l, 
Wim H. de Jong m 

a Federal Institute for Risk Assessment (BfR), Berlin, Germany 
b Alternative Energies and Atomic Energy Commission (CEA), Saclay, France 
c University of Chester, United Kingdom 
d University Medical Center Groningen, Groningen, the Netherlands 
e Norwegian Institute for Air Research (NILU), Kjeller, Norway 
f Institute Jean Lamour (UMR 7198 CNRS Université de Lorraine), Nancy, France 
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A B S T R A C T   

The Cosmetic Regulation (EC) No 1223/2009 specifically covers the risk of nanomaterials used in cosmetic 
products. If there are concerns regarding the safety of a nanomaterial, the European Commission refers it to the 
SCCS for a scientific opinion. The Commission mandated the SCCS to identify the scientific basis for safety 
concerns that could be used as a basis for identifying and prioritising nanomaterials for safety assessment, and to 
revisit previous inconclusive SCCS opinions on nanomaterials to identify any concerns for potential risks to the 
consumer health. 

The SCCS Scientific Advice identified the key general aspects of nanomaterials that should raise a safety 
concern for a safety assessor/manager, so that the nanomaterial(s) in question could be subjected to safety 
assessment to establish safety to the consumer. The Advice also developed a list of the nanomaterials notified to 
the Commission for use in cosmetics in an order of priority for safety assessment, and revisited three previous 
inconclusive opinions on nanomaterials to highlight concerns over consumer safety that merited further safety 
assessment.   

The use of nanomaterials in cosmetic products is subject to a high 
level of protection of consumer health under the European Cosmetic 
Regulation (EC No 1223/2009) (hereafter: EU Cosmetic Regulation). 

The Regulation provides a definition of nanomaterial, and lays down 
the requirements for pre-market notification, safety assessment, 
authorisation and labelling of nanomaterials intended to be used as 
cosmetic ingredients. 

Article 16 (4) of Cosmetic Regulation stipulates that in a case where 
the European Commission has concerns regarding the safety of a 
nanomaterial, it will seek scientific advice from the Scientific Committee 

on Consumer Safety (SCCS) on the safety of the nanomaterial to the 
consumer. Article 16(6) further states that ‘taking into account the opinion 
of the SCCS, and where there is a potential risk to human health, including 
when there is insufficient data, the Commission may amend Annexes II and 
III’. 

In recent years, the SCCS published scientific opinions on the safety 
of several nanomaterials intended for use in cosmetic products. How-
ever, a number of these opinions were inconclusive, because the avail-
able data were insufficient to allow the SCCS to reach a conclusion on 
whether a risk to consumer health could be established or excluded. In 
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view of this, the Commission mandated the SCCS to identify the scien-
tific basis for safety concerns for nanomaterials that could be used by the 
Commission as a basis for identifying and prioritising nanomaterials for 
safety assessment. The SCCS was further requested to revisit the 
inconclusive SCCS opinions on nanomaterials to identify any concerns 
for potential risks to the consumer health that would need further safety 
assessment. 

Since the use of any nanomaterial in a cosmetic product could 
potentially raise a concern over safety of the consumer, it was important 
to rationalise such concerns and identify the nanomaterials that would 
need priority attention for safety assessment. In this regard, the SCCS 
Scientific Advice briefly summarised those key general aspects of 
nanomaterials that should raise a safety concern for a safety assessor/ 
manager, so that the nanomaterial(s) in question could be subjected to 
appropriate safety assessment in the context of use in cosmetics to 
establish safety to the consumer. 

It is well known that nanomaterials with particle size range in the 
nano-scale (1–100 nm) may exhibit distinctive characteristics compared 
to conventional (non-nano) form of the same materials. It was also noted 
at early stages of the development and application of nanomaterials that 
the same nano-scale features that make them desirable for a wide range 
of industrial and consumer applications, may also render them harmful 
for human health and/or the environment. Whilst the science of safety 
assessment of nanomaterials is still evolving, and there are several 
knowledge gaps, a number of characteristics have been identified as 
important in relation to the distinctive properties, behaviour and po-
tential toxicological effects of nanomaterials. These were discussed and 
summarised by the SCCS. 

In brief, the SCCS Scientific Advice identified that, in the first place, 
the presence of small particles (in the nanometer range) in an ingredient 
should draw attention of the risk assessors/managers to look more 
closely to the information on physicochemical characterisation of the 
nanomaterial. In particular, the presence of a significant proportion of 
nano-sized particles in consumer products should raise the first alert for 
potential concerns over safety. It noted that, although there are 
currently no hard and fast rules for working out the safety concerns for 
nanomaterials, as a general principle, each of the following attributes 
should add a further degree of safety concern. For example, where:  

1. The nanomaterial has constituent particles that have sizes in the 
lower range of the nano-scale (1–100 nm),  

2. The nanomaterial is insoluble, or only partially-soluble,  
3. The chemical nature of the nanomaterial suggests the potential 

for a toxicological hazard,  
4. The nanomaterial has certain physical/morphological features (e. 

g. needle shape, rigid long fibres) that point to potential for 
harmful effects,  

5. The nanomaterial has surface reactivity in terms of catalytic 
(including photocatalytic) activity, potential for radical forma-
tion, or other surface properties (e.g. that can enhance cellular 
uptake, or confer allergenicity due to proteinaceous surface),  

6. The nanomaterial has a different biokinetic behaviour than the 
conventional equivalent. For example, on the surface a modifi-
cation/coating (e.g. hydrophobic coatings, encapsulation) has 
been applied to the core nanoparticles to alter their ADME (ab-
sorption, distribution, metabolism, elimination) properties and as 
a result make them more accessible systemically, or enable them 
to reach different tissues compared to the neat nanoparticles and/ 
or their conventional chemical forms,  

7. The nanomaterial is used as vehicle to carry other substances - 
which have not been assessed for safety as individual compo-
nents, or together in the nano-scale entity,  

8. There is a likelihood of systemic exposure of the consumer to 
nanoparticles through the use of final products, especially those 
that may alter surface characteristics of the nanoparticles and 
thereby enhance their absorption in the skin (skin penetration),  

9. The frequency of use, and/or the amounts of the consumer 
product are relatively high,  

10. There is evidence for persistence/accumulation of nanoparticles 
in the body,  

11. Nanoparticles have other distinctive properties not present in 
conventional form of the same material or a new activity/func-
tion (e.g. a smart/functional nanomaterial),  

12. The nanomaterial is so novel that it does not have a conventional 
comparator to allow assessment of changes in properties, 
behaviour or effects,  

13. The nanomaterial is used in a product that is inhalable (taken up 
by inhalation into respiratory tract and lung), and the particles 
are respirable (can reach respiratory epithelium i.e. alveoli),  

14. The assessment of genotoxicity is inadequate, e.g. in vitro studies 
are without information on stability of the test suspension, or 
evidence of cell exposure (internalisation). 

Each of the individual aspects discussed above provide a scientific 
basis for safety concerns that may arise from the use of a nanomaterial in 
a cosmetic product. However, the overall concern for consumer safety 
would require combining all the aspects relevant to a specific nano-
material. In the absence of any agreed rules on how to combine the 
individual ‘alerts’ to obtain an overall concern for safety, the SCCS used 
a scoring system proposed by Brand et al. (2019), along with expert 
judgement, to assign notional overall scores for risk potential of different 
nanomaterials. The scoring system combines consideration of the key 
aspects of nanomaterials that can trigger a ‘signal’ for risk, which when 
combined with expert judgment can help assign an arbitrary score for 
prioritisation of the nanomaterials on the basis of risk potential for 
human health. This allowed the SCCS to develop an order of priority for 
the nanomaterials that had been notified to the Commission for use in 
cosmetic products by industry applicants (https://ec.europa.eu/docsr 
oom/documents/38284). 

The SCCS also revisited three of the previous opinions on nano-
materials that were inconclusive (SCCS/1596/18 on colloidal silver 
(nano); SCCS/1595/18 on (sodium) styrene/acrylates copolymer (nano) 
and SCCS/1545/15 on silica, hydrated silica, and silica surface modified 
with alkyl silylates (nano)), and highlighted the basis for concerns over 
their safety to consumer health that merited further safety assessment. 

The SCCS emphasised that the scoring system used in the Scientific 
Advice was not meant to be an alternative to safety assessment, but was 
only used to identify nanomaterials in an order of priority so that they 
could be subjected for proper evidence-based safety assessment. 
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