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Reasons in Support  
of proposals to require labelling of TiO2 and ZnO and an amended 

definition of the nanoscale 

Cosmetic Products Group Standard: 2011 Review 

Sustainability Council, May 2011 

 

The Sustainability Council has proposed that in the upcoming revision of the 

Cosmetic Products Group Standard, ERMA fully adopt the EU provisions for 

nanoscale cosmetic ingredients and, in addition, introduce: 

• Mandatory labelling for nanoscale titanium dioxide (TiO2) and ZnO; and 

• An amended definition of nanoscale that reflects the nature of the risk. 

ERMA has asked the Sustainability Council to provide justification of these proposals 

to show that: 

• The benefits of the proposals outweigh the economic costs; 

• The proposals are the most effective and efficient way of managing the risks 

and are reasonably necessary to manage the risks; and 

• The proposals compare favourably with best international practice. 

Responsibility or Abdication? 

While we have commended ERMA for making cosmetics regulations subject to 

annual review, we are concerned by the Agency’s continuing lack of initiative or 

interest in managing the risks of nanoscale ingredients in cosmetic products and in 

enforcing the scant requirements currently in place. 

ERMA’s review of cosmetic standards in this area has been automaton-like and we 

have seen no indication that the agency has turned its mind to this issue in any 

consequential way. 

The Sustainability Council’s proposals for regulating use of nanoscale cosmetic 

ingredients are ones we believe ERMA itself would be advancing, were it to conduct 

the appropriate investigation. To that extent, we believe the onus lies with ERMA and 

commercial operators to demonstrate why such measures should not be in place, and 

that the appropriate investigation should not be undertaken – as anything less amounts 

to a simple abdication of responsibility.  This scoping study would be a precursor to 

undertaking the work required to meet the statutory test for a net benefit.   

To the extent that the scoping work indicated such measures are not feasible to 

introduce due to the limitations of HSNO (e.g., the hazard thresholds are not 

sufficiently precautionary), then we would expect to see: 
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• ERMA advising the Government of this regulatory gap; and 

• The industry advocating for such changes, and introducing interim voluntary 

measures until regulation is enabled through a change of statute. 
 

1. Proposal to require labelling of nanoscale TiO2 and ZnO 

The nature of the risk 

In its letter proposing that TiO2 and ZnO be included in mandatory labelling 

requirements, the Council stated: 

Internationally, debate on the safety of nanoscale TiO2 continues. Much of this 

centres around whether or which nanoscale forms of the metal oxide might pass 

through the stratum corneum, migrate and accumulate in secondary organs.  

From a risk management perspective, the case for including TiO2 and ZnO is strong. 

While some opinions conclude that, from the evidence at hand, penetration does not 

occur, there has been little or no research on whether nanoscale TiO2 penetrates 

damaged, aged, sunburnt or flexed skin.
1
 The absence of research into penetrability 

under such conditions is surprising given how long it is claimed by manufacturers 

that nanoscale TiO2 has been used and that the above states/conditions may apply to 

significant parts of the population at various times.  

Further, nanosafety knowledge is slowly increasing; and with that, understanding 

about the pathways, conditions and potential for harm rate changing. The question of 

penetration is instructive. It has been held that nano ZnO particles used in cosmetics 

do not penetrate the outer layers of the skin. However, research published by 

Australia’s CSIRO last year has established that nanoscale ZnO does indeed penetrate 

the stratum corneum. The authors conclude that this has not been observed previously 

because of 1) the lag time between application of sunscreens containing ZnO and 2) 

the design of earlier studies, which involved fewer applications over shorter time 

periods, or used less sensitive methods to detect absorption.
2
 Indeed, it would appear 

that there has been little longer-term testing of nanoscale TiO2 in general.  

 

Additional grounds for including TiO2 in labeling requirements are recent nanosafety 

developments concerning its toxicity.  Since the above-mentioned 2007 review by the 

EU Scientific Committee on Consumer Products (an influential document on 

European Union policy), new research has described clastogenicity genotoxicity, 

oxidative DNA damage and information in vivo in mice administered nanoscale TiO2 

in drinking water.
3
 While the pathway for exposure is not dermal, it is nevertheless 

relevant to the regulation of cosmetics containing secondary sunscreens as the authors 

have advised avoidance of spray-on sunscreens and cosmetic products containing 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

1
 See for example, Scientific Committee on Consumer Products (SCCP) Opinion on Safety of 

Nanomaterials in Cosmetic Products (2007). 
2
 Gulson B, McCall M, Korsch M, Gomez L, Casey P, Oytam Y, Taylor A, Kinsley L and G Greenoak. 

2010. “Small amounts of zinc from zinc oxide particles in sunscreens applied outdoors are absorbed 

through human skin”, Toxicological Science 118(1):140–149. 
3
 Trouiller B, Reliene R, Westbrook A, Solaimani P and R H Schiestl. 2009. “Titanium Dioxide 

Nanoparticles Induce DNA Damage and Genetic Instability in vivo in Mice”. Journal of Cancer 

Research 69(22). 
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nanoscale TiO2 due to potential harm from inhalation.
4
  

 

Given that there is a range of opinion around penetration of nanoscale TiO2, we 

expect ERMA to apply a precautionary approach and require, as part of that, labeling 

of the presence of nanoscale UV filters such as TiO2 and ZnO.  

 

Attached in the appendix are examples of additional research identifying potential 

hazard and additional pathways for exposure (inhalation and ingestion). 

 

The case for mandatory labelling of nanoscale TiO2 and ZnO 

The general case for labelling nanoscale ingredients 

There are two primary reasons for mandatory labelling of these nanoscale materials: 

- Precaution 

- The public’s right to know/informed consumer choice 

Given the uncertainty around the safety or otherwise of nanoscale TiO2 and ZnO (skin 

type; exposure pathways; relevance of safety research thus far to real-life conditions 

(e.g., length of studies)), a precautionary approach is required. This is particularly 

necessary for products that are likely to be used by large parts of the population on a 

sustained basis. 

Broadly speaking, the case for labelling nanoscale cosmetic ingredients has been 

accepted by the European Union.  This is one of two measures (the other a public 

register) that have been adopted to ensure that the use of nanoscale in cosmetic 

products is clearly identified. 

The case for labelling has also been accepted by the primary Australian cosmetics 

industry association. Last year, ACCORD announced its support for the labelling of 

nanoscale ingredients as required under European Union law.
5
 The principle of the 

public’s right to know was, according to the association, the main reason for 

supporting labeling, as this would “provide Australian consumers with the 

information they need to make informed choices”.
6
 

We also note that in a the parallel arena of food labeling, a panel convened by the 

Australian Federal Government has recommended that products containing novel 

ingredients should be labeled as such for thirty years (roughly equivalent to a 

generation) after first being introduced to the food chain: 

For new technologies there should be, as a general principle, mandated identification 

on the label of foods or ingredients treated or produced by such technologies for a 
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4
 See for example, Bird K. 2009. “Exposure to nano titanium dioxide could up cancer risk, says study”. 

Nutraingredient News, November 18 2009. 
5
 ACCORD Industry Policy Proposal: Suggested Australian Regulatory Approach for Labelling of 

Sunscreen & Cosmetic Products Containing Nanomaterials, June 10 2010. 
6
 ACCORD, “Industry Consumer Information Policy Proposal:  Suggested Australian Regulatory 

Approach for Labelling of Sunscreens & Cosmetic Products Containing Nanomaterials”, ACCORD 

statement, September 6 2010. 
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period of 30 years after their introduction into the human food supply chain, at the end 

of which time the need for such identification should be reviewed.
7
 

 

Regulatory credibility 

The Australian panel’s insistence that labeling for the use of nanoscale food 

ingredients is important for regulatory credibility is also relevant to ERMA’s role in 

the governance of cosmetic products: 

the Panel would urge FSANZ to give nanotechnology a high priority. In the years 

ahead it is likely to become as contentious an issue in the food supply as gene 

technology. The Panel acknowledges the view expressed by the Australian Government 

Department of Innovation, Industry, Science and Research that ‘there is a range of 

complex issues that need to be considered in determining the purpose, appropriateness 

and value to the consumer of labelling of nanomaterials, including food and food 

packaging’, but this should not be used as an excuse for delay. If the regulator 

shows hesitancy or uncertainty or is bypassed by events then this will weaken its 

authority.
8
 (Emphasis added) 

 

The case for exempting TiO2 and ZnO 

ERMA has asked the Sustainability Council to justify the proposal for mandatory 

labelling of nanoscale TiO2 and ZnO.  

The above discussion around the gaps in nanosafety research and the indications of 

the potential for harm suggest that from a risk management perspective, there is good 

reason to exercise a precautionary approach. (We understand that the ‘industry’ 

position is that these two substances have been in use for many years, but this makes 

the persistent gaps in nanosafety research and the recent findings around potential for 

harm – as preliminary as they may be - all the more concerning). 

Indeed, the relevant questions relate not to why they should be labelled, but in the first 

instance are better framed in terms of why they should be exempt.  In particular: 

If there is a general case for labelling the use of nanoscale cosmetic 

ingredients, why should TiO2 and ZnO be exempt?  

What is the evidence to support such an exemption? 

Does ERMA have confidence in the safety of nanoscale TiO2 and ZnO 

such that it is willing to express a positive approval, as opposed to 

approval by default?  

We understand that the exemption of TiO2 and ZnO in EU regulations was a result of 

political compromise rather than assessment of what is needed to properly manage the 

risks associated with their use. 

We have yet to see analysis from ERMA justifying such an exemption, beyond the 

fact that it is not done in a regime we tend to follow. In absence of any such analysis, 
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7
 Blewett N, Goddard N, Pettigrew S, Reynolds C and H Yeatman. 2011. Labelling Logic. Review of 

Food Labelling Law and Policy. A report for the Australian Federal Government, p. 5. 
8
 Ibid, p. 94. 
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ERMA’s presumption implies a position of regulatory convenience in support of 

commercial convenience, rather than risk management. 

The most efficient and effective method for identification of nanoingedient use 

Identification of where nanoscale cosmetic ingredients are used is the basis for risk 

management. Such information can be required via notifications, labelling and/or a 

public register. Mandatory notification has been the instrument introduced by ERMA 

to fulfil that role, as explained in the Minister’s description of the provision as a 

“precautionary approach […] due to the potential risk from nanomaterials in cosmetic 

products”
9
.  

Clearly, the notification requirement is simply not working as a means of delivering 

such oversight. In its four years of existence, its contribution to ensuring a 

precautionary approach is almost zero. While the number of products using nanoscale 

ingredients is not known, it is a safe bet that there are considerably more than those 

notified. The argument that the poor response is due to the industry’s lack of 

familiarity with the requirement might have been reasonable a year after it was 

introduced. But in 2011, more than four years later, it is not credible.  Nor does it 

offer a reliable basis for providing consumers with information about the use of 

nanomaterials, as responses to the Council’s Official Information Act requests for 

notifications suggest.   

The failure of the notification regime points to a ‘cultural’ problem: the industry does 

not take the requirement seriously. As the CTFA executive director has said there 

have been so few notifications because there is "no hard evidence of risks in nano 

materials ... at this point".
10

 Irrespective of how the evidence base is characterised, 

notification is a regulatory requirement, not a voluntary act. The corollary of non-

compliance is that the regulator does not have sufficient credibility as an enforcer to 

prompt industry compliance for even such a low level task. 

Were industry more forthcoming, then options other than mandatory labelling might 

be feasible. However, our experience is that it is very difficult to establish the 

presence of nanoscale ingredients by approaching manufacturers and importers 

directly. Further, we have had many requests for assistance in helping consumers 

identify whether nanomaterials are being used in cosmetics and to translate the 

opaque responses that manufacturers and importers often use. It is our experience that 

in general, operators are not willing to acknowledge the use of such ingredients.  

This ‘going to ground’ creates a problem for regulatory oversight and public health 

monitoring for the use of nanoscale ingredients. To ensure transparency and 

precaution, a mandatory approach is required. This will send a strong signal to 

cosmetics manufacturers and importers and provide consumers with the required 

information. That requirement should hold for all nanoscale ingredients, including 

TiO2 and ZnO. 

It is often argued by those opposed to labelling that it is meaningless without 

information sources that consumers can go to in order to identify the nanomaterial. It 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

9
 Minister for the Environment, Dr Nick Smith. Letter to the Sustainability Council, October 7 2009. 

10
 Garth Wylie, reported in Davison I, “Small wonders: a blessing or a curse”, New Zealand Herald, 

June 19 2010. 
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is true that labelling is only one component of regulatory oversight, but it is an 

important one as it provides the basis for consumer and regulator awareness. Other 

entities, including industry, can provide web-based data bases giving nanomaterial 

information. 

The economic costs of labelling, and whether these are outweighed by the benefits 

As stated in our letter, we are aware that introducing regulatory requirements beyond 

those in the EU may impose additional costs on manufacturers and/or importers as a 

great portion of cosmetic products sold in New Zealand are manufactured in the EU.   

 

We also stated:  

 
Policies that allow the most commonly used nanomaterials in daily-use products to go 

unregulated implicitly judge the additional labelling costs to be greater than the public 

health benefits obtained by labelling.  ERMA will have failed in its duty if it does not 

present evidence of expected costs and benefits in support of its decision on this issue 

and we argue that in absence of sufficient evidence to the contrary, the labelling costs 

should be accepted as the basis for current regulation.  

 

We maintain therefore, that the onus is on the regulator to identify why labelling is 

not justified.  

 

2. Amending the definition of nanoscale 

The Sustainability Council has also proposed that ERMA review the definition of 

nanoscale. The Council noted that while the 100nm ceiling is still used in many policy 

discussions, it is increasingly seen as scientifically arbitrary and an inappropriate 

framing for the purposes of risk management. While fully soluble nanoparticles may 

not pose the same type of risk as insoluble particles, the Council also noted that the 

characteristic of insolubility, as set out in the EU definition, excludes from regulatory 

oversight nanoparticles that may be partially soluble but still present a risk. 

The current definition also creates an incentive for manufacturers to use 

nanomaterials that hover above the 100nm mark – or below 1 nm (as may be the case 

with fullerenes) - in order to duck regulation, even though it allows the benefits of 

novel effects (the source of risk) to be captured at those sizes. 

ERMA has asked the Council to be more specific about the regulatory definition we 

are seeking. We are monitoring discussions in other jurisdictions but have yet to come 

to a final position on how best to frame the nanoscale definition for risk management 

purposes, although we would tend to favour the following elements of a definition: 

• A size-range of 0.3-300 nm; AND 

• Particles outside that range that exhibit nanoscale phenomena; 

• Coverage of aggregates and agglomerates (by reference to the size/dimensions 

of their internal structure);  
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• Number size distribution (rather than mass) to cater for the use of 

nanomaterials across a size range. 

Nevertheless, our proposal for the upcoming CPGS amendment remains that 

ERMA conduct such a review. ERMA should take the lead on this issue, with a 

deliberative process, in which ERMA provides a framework, generates proposals and 

invites comment and discussion.  

Weighting the benefits of a risk-relevant definition and how these relate to 

regulatory efficiency, effectiveness and economic cost 

Definition of what constitutes the nanoscale is the basis for regulatory risk 

management: it determines what types of nanomaterials will be subject to regulatory 

oversight and those which will go unregulated and unmonitored.  

It is fundamental to ERMA’s role in protecting public health to ensure that the 

definition properly covers the scope of the risks. The 100nm ceiling and restriction to 

insoluble particles do not adequately cover those risks. Given this, the economic costs 

of redefining ‘nano’ in the CPGS to properly reflect the risk are ones that 

manufacturers and importers should simply be required to bear as conditions of their 

‘licence to operate’.  

The key question regarding cost of regulatory coverage is this: What is the cost to 

New Zealand of not providing adequate regulatory scrutiny for high-use consumer 

products that will be used by a large part of the population? As the effects of harm 

caused by nanomaterials may be diffuse and causal relationships difficult to establish 

in the short-term, an economic will may be more difficult to reliably calculate. 

Certainly it will be less readily calculated than a price for the industry for labelling 

and other regulatory costs. Nevertheless, we believe the onus lies with ERMA and 

manufacturers and importers to demonstrate that the economic costs to operators 

outweigh the costs to the wider community of maintaining the status quo with its 

inadequate regulatory oversight. 

ERMA has identified a further cost that would result if New Zealand adopting a 

different definition from the EU. In response to the recommendation that the Council 

made in 2010 for a risk-relevant definition to be developed, ERMA stated:  

Having a local definition may introduce significant divergence from the EU 

Cosmetics Directive. Given that we rely on the EU’s assessment of cosmetic 

ingredients, any significant departure from the EU Cosmetics Directive will make it 

harder to adopt risk assessment applying to nanomaterials.
11

 

This argument is misleading as it suggests that an expanded definition – as the 

Council proposed should be considered - would mean that: 

• New Zealand regulation would be incompatible with EU law and  

• ERMA would be unable to draw upon risk assessments conducted by the EU.   
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11
 ERMA. 2010.  ERMA200265 – Proposed amendment of the Cosmetic Products Group Standard 

2006. Consideration of the Agency’s proposal to amend the Cosmetic Products Group Standard 2006, 

p. 23. 
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This would not likely be the case. Rather, an expanded definition would tend to mean 

that EU assessments are a subset of the risk assessments required for cosmetic 

products available in New Zealand and the EU regulations would cover a set of 

products that was common to both definitions. This would leave ERMA to draw on 

the same principles to cover the remaining products in a parallel determination. 
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Appendix: Selected Extracts 

 

Toxicity 

Kocbek
 
P, Teska!

 
K, Kreft

 
M E and J Kristl

. 
2010. “Toxicological Aspects of 

Long-Term Treatment of Keratinocytes with ZnO and TiO2 Nanoparticles”. 

Small 6(7):1908-1917.   

 
Sunscreens containing ZnO and TiO2 nanoparticles (NPs) are increasingly applied to 

skin over long time periods to reduce the risk of skin cancer. However, long-term 

toxicological studies of NPs are very sparse. The in vitro toxicity of ZnO and TiO2 

NPs on keratinocytes over short- and long-term applications is reported. The effects 

studied are intracellular formation of radicals, alterations in cell morphology, 

mitochondrial activity, and cell-cycle distribution. Cellular response depends on the 

type of NP, concentration, and exposure time. ZnO NPs have more pronounced 

adverse effects on keratinocytes than TiO2. TiO2 has no effect on cell viability up to 

100 µg mL
"1

, whereas ZnO reduces viability above 15 µg mL
"1

 after short-term 

exposure. Prolonged exposure to ZnO NPs at 10 µg mL
"1

 results in decreased 

mitochondrial activity, loss of normal cell morphology, and disturbances in cell-cycle 

distribution. From this point of view TiO2 has no harmful effect. More nanotubular 

intercellular structures are observed in keratinocytes exposed to either type of NP 

than in untreated cells. This observation may indicate cellular transformation from 

normal to tumor cells due to NP treatment. Transmission electron microscopy images 

show NPs in vesicles within the cell cytoplasm, particularly in early and late 

endosomes and amphisomes. Contrary to insoluble TiO2, partially soluble ZnO 

stimulates generation of reactive oxygen species to swamp the cell redox defense 

system thus initiating the death processes, seen also in cell-cycle distribution and 

fluorescence imaging. Long-term exposure to NPs has adverse effects on human 

keratinocytes in vitro, which indicates a potential health risk. 

Keelan J A. 2011. “Nanotoxicology: Nanoparticles versus the placenta”. Nature 

Nanotechnology 6:263–264. 

 

Pregnant mice treated 70-nm silica nanoparticles or 35-nm titanium dioxide 

nanoparticles suffer damage to the placenta and fetus, whereas larger 

nanoparticles do not have an adverse impact. 

 

Inhalation 

Kreyling W G, Wenk A and M. Semmler-Behnke. 2010. “Quantitative biokinetic 

analysis of radioactively labelled, inhaled Titanium dioxide Nanoparticles in a rat 

model.” Environmental Research of the German Federal Ministry of the Environment, 

Nature Conservation and Nuclear Safety. Schriftenreihe Umwelt & Gesundheit 

04/2010 

 

“our experiments have shown that most of the inhaled TiO2-NP were retained in 

the lungs as observed earlier for other NP materials iridium and elemental 

carbon of same same size and morphology. Small fractions of TiO2-NP 

translocate across the air- blood-barrier and accumulate in secondary target 
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organs, soft tissue and skeleton. The amount of translocated TiO2-NP is 

approximately 2-7% of TiO2-NP deposited in the lungs. A prominent fraction of 

these translocated TiO2-NP was found in the remainder.” 

 

“our data suggest that during repeated or chronic exposure to insoluble NP the 

translocated fraction of particles will accumulate in secondary target organs. 

Because of the biopersistence much higher NP doses are expected to accumulate 

in secondary target organs than after our two-hours inhalation studies.” (22) 

 

“For a better estimation of the toxic potential of the TiO2 NP a thorough 

estimate of the exposure of the total population, specific groups and susceptible 

individuals appears to be necessary. The need of thorough exposure studies 

including all possible routes of uptake into the body results from the wide 

spread use of nanostructured TiO2 materials in large quantities under very many 

different conditions.” (22) 

 

Ingestion 

Trouiller B, Reliene R, Westbrook A, Solaimani P and R H Schiestl. “Titanium 

Dioxide Nanoparticles Induce DNA Damage and Genetic Instability In vivo in Mice”. 

Cancer Research 2009;69:8784-8789. 

 

Abstract  

Titanium dioxide (TiO2) nanoparticles are manufactured worldwide in large 

quantities for use in a wide range of applications including pigment and 

cosmetic manufacturing. Although TiO2 is chemically inert, TiO2 nanoparticles 

can cause negative health effects, such as respiratory tract cancer in rats. 

However, the mechanisms involved in TiO2-induced genotoxicity and 

carcinogenicity have not been clearly defined and are poorly studied in vivo. 

The present study investigates TiO2 nanoparticles induced genotoxicity, 

oxidative DNA damage, and inflammation in a mice model. We treated wild-

type mice with TiO2 nanoparticles in drinking water and determined the extent 

of DNA damage using the comet assay, the micronuclei assay, and the #-H2AX 

immunostaining assay and by measuring 8-hydroxy-2$-deoxyguanosine levels 

and, as a genetic instability endpoint, DNA deletions. We also determined 

mRNA levels of inflammatory cytokines in the peripheral blood. Our results 

show that TiO2 nanoparticles induced 8-hydroxy-2$-deoxyguanosine, #-H2AX 

foci, micronuclei, and DNA deletions. The formation of #-H2AX foci, 

indicative of DNA double-strand breaks, was the most sensitive parameter.  

Inflammation was also present as characterized by a moderate inflammatory 

response. Together, these results describe the first comprehensive study of TiO2 

nanoparticles–induced genotoxicity in vivo in mice possibly caused by a 

secondary genotoxic mechanism associated with inflammation and/or oxidative 

stress. Given the growing use of TiO2 nanoparticles, these findings raise 

concern about potential health hazards associated with TiO2 nanoparticles 

exposure.  

 


