The Chemical Shopping Basket

Chemical Analyses of 12 Consumer Products 

Summary

This investigation, commissioned by Greenpeace Italy and undertaken by the Dutch laboratory TNO, investigates the presence of hazardous chemicals in 12 common consumer products on the market in Italy, including household goods, toys, children’s articles, sport T-shirts, DVD players and baby body care products.  The most worrying findings are that the products intended for children and babies, such as toys, printed T-shirts and baby body care products, contained the highest levels of hazardous substances found in this study, including phthalates, alkylphenols, organotins and synthetic musks.  This is of particular concern given evidence that children may be exposed to higher levels of some of these chemicals than adults and may be more vulnerable to their effects.
 Introduction

Analyses by Greenpeace over the past two years have contributed to the body of evidence demonstrating the widespread presence of hazardous chemicals in our environment. Testing of house dust, rainwater and human blood has confirmed their contamination with a diversity of hazardous chemicals.  Many of the substances found have the potential to cause harmful effects in animals, such as disrupting hormonal functions, causing cancers or birth defects or harming reproduction, and can build up or persist in the environment, the food chain and in our own bodies.  Exposure to hazardous chemicals places children at particular risk, given the chemical sensitivity of many fundamental development processes (1). 

In late 2003 Greenpeace analyses identified hazardous chemicals in a variety of consumer products, including cosmetics, textiles, toys and cleaning products. More in depth studies showed hazardous chemicals to be common in Disney children’s clothes and in perfume products (2).  

As Greenpeace has been conducting its series of investigations, this current study being the most recent, the European Commission and the Member States of Europe have been formulating new legislation to control the manufacture, marketing and use of chemicals across Europe. Among the many elements contained within this proposed EU legislation, known as REACH (Registration, Evaluation and Authorisation of Chemicals), is a requirement that chemicals identified to be of “very high concern” only be used if specific authorisation is granted.  Politicians in the European Parliament are now debating whether to include, as part of this authorisation clause, a requirement to substitute (replace) substances of very high concern wherever safer alternative substances or technologies are available.  As Greenpeace has shown in another recent report (3), many of the solutions to avoid using hazardous chemicals are already available.  Making substitution a requirement for such chemicals in REACH will drive innovation and lead to widespread adoption of solutions on the road to sustainable and toxics-free products and lifestyles.  It remains to be seen whether European politicians will choose to cling to the toxic “dinosaurs” of the past or whether they will embrace the clean technologies of the future.  Our research, including this current report, shows just how urgent it is to put substitution into REACH in order to get the toxics out of consumer products.

Chemical Additives in Twelve Consumer Products

In March 2005 Greenpeace Italy commissioned the laboratory TNO Environment and Geosciences (TNO) to analyse twelve consumer products for a selected group of hazardous substances (4).   

The objective of the testing was to further investigate the use of chemicals within these product sectors and to increase public awareness of our potential exposure to the selected substance groups.  The particular brands were selected at random from a list of brands with the criteria of being either well known internationally or within Italy.  

The products tested included 2 household cleaning products, 4 children’s toys, 2 sport t-shirts, 2 DVD players and two baby body care products.  Products were tested for 5 hazardous substance groups, namely phthalates, alkylphenols and alkylphenol ethoxylates, synthetic musks, brominated flame-retardants and organotins.  

Chemicals Targeted for Investigation

The analyses targeted hazardous chemicals already known to have widespread (though poorly documented) use in everyday consumer products in the home. Five main compound groups were selected, based on a combination of their reported high volume use in common household furnishings and other products and on their intrinsic hazardous properties.  All these substances or groups have already been identified under the Hazardous Substances Strategy of the OSPAR Convention (1992) as requiring priority action (to meet OSPAR’s objective of the cessation of discharges, emissions and losses of hazardous substances by 2020) due to their potential to harm the marine environment. Although these five groups are not the only hazardous chemicals used widely in consumer products, they are representative of a much wider problem:

Alkylphenols (nonylphenol, octylphenol and their derivatives) – primarily used as non-ionic surfactants in industrial detergents, though also used in textile and leather finishing treatments, water based paints and as components of some personal care products.  Alkylphenols are persistent, bioaccumulative and toxic to marine life.  Nonylphenol and other alkylphenols have the ability to mimic natural oestrogen hormones.  Recent research has also raised concerns that exposure to alklyphenol compounds could cause direct damage to DNA and to sperm structure and function in mammals.

Polybrominated diphenyl ethers or PBDEs  (one common group of brominated flame retardants) – applied to textiles and/or incorporated into plastics, foams and components of electrical goods to prevent or retard the spread of fire, these persistent and, in some cases, bioaccumulative brominated flame retardants may be lost from products to the environment during manufacture, use and disposal.  PBDEs are recognised as widespread environmental contaminants, even detectable in the high Arctic and deep sea, as well as in humans.  Concerns surround their ability to interfere with development, especially of the nervous system and behaviour, as well as their potential to interfere with thyroid hormone communication.

Organotin compounds – mono- and dibutyl tin (MBT, DBT), as well as mono- and dioctyl tin (MOT, DOT), are used as stabilizers in plastics, especially PVC.  Tributyltin (TBT), in addition to its well-known former use in antifouling ship paints, has also been used as a treatment against dust mites and mould in some carpets and other textiles.  Organotin compounds are widespread contaminants of the marine environment, accumulating in fish, whales and dolphins.  In mammals, concerns include toxicity to the immune system and nervous system, in some cases at levels at or below those found in human blood.

Phthalate esters – used as softeners in flexible PVC products, including floors, wallpapers, furnishings, prints on clothing and toys, as well as ingredients in cosmetics and perfumes.  They are almost universal contaminants in both the indoor and outdoor environment.  Two commonly used phthalates, namely di-2-ethylhexyl phthalate (DEHP) and dibutyl phthalate (DBP) are listed as reproductive toxins in the EU.  Concerns for other phthalates in common use (including di-isononyl and di-isodecyl phthalate, or DINP and DIDP) centre on adverse impacts on the liver and kidneys.  Together, these concerns resulted in a recently proposed EU ban on the use of three phthalates (DEHP, DBP, BBP) in all products intended for children; the use of the three other phthalates (DINP, DIDP and DNOP) will only be prohibited in toys and childcare items for children under 3 years than can be put in the mouth.  However, they will still be allowed for use in all other products.

Synthetic musks - Synthetic musks are man-made fragrance additives used in laundry detergents, air fresheners, hand creams, soaps and perfumes in place of more expensive natural musks.  They are environmentally persistent chemicals that have become widely distributed through the environment.  Two nitro-musks (musk xylene and musk ketone, or MX and MK) and two polycyclic musks (Galaxolide and Tonalide, or HHCB and AHTN) make up 95% of the European market for synthetic musks.  Emerging evidence suggests that these commonly used musks or their metabolites may be capable of interfering with hormone communication systems in fish, amphibians and mammals and may enhance the effects of exposure to other toxic chemicals.  Although the estrogenic activity of HHCB and AHTN is relatively weak, anti-estrogenic effects have been observed for the same compounds at concentrations more than 100 times lower.

Results

In this study 12 consumer products were tested for the presence of these synthetic chemicals. The full results of the investigation are available at: http://www.greenpeace.org/italytnoreport. The most surprising result of the analyses was that the children’s products contained the highest levels of some of the hazardous substances investigated.  

Two of the toys, Spiderman Flip ‘n zip and Mattel’s Barbie “Fashion Fever”, contained extremely high levels of the phthalate DINP, at over 85 000 and 150,000 mg/kg (8.5 and 15% of the total weight of the toy) respectively. One also contained DIDP at just over 1% by weight (Mattel Barbie). Lower levels of other phthalates (DCHP, DEHP) were also found.  One toy, marketed by Giochi Preziosi s.p.a., contained almost 900 mg/kg of DEHP. Nonylphenol and nonylphenol ethoxylates and organotin compounds were also found among the toys.

The children’s textiles also contained phthalates, again dominated by DINP with lower levels of the other phthalates including DEHP and BBP.  The ‘Girl’s Collection 5 years’ also contained 354 mg/kg of nonylphenol ethoxylates.

Both baby body care products contained hazardous chemicals, namely the synthetic musks galaxolide (HHCB) and musk ketone (MK).  One product also contained diethyl phthalate (DEP) at 589 mg/kg while the other contained nonylphenol ethoxylates at 98 mg/kg.

The fact that the highest levels of these hazardous chemicals were found in the products intended for children and babies is of particular concern. Children may be exposed to such chemicals more directly and over longer periods, process them more slowly and eliminate them less efficiently than adults.  Children may therefore be particularly at risk from the harmful effects of hazardous chemicals; adverse effects on development, though perhaps only apparent in later life, can nevertheless stem from chemical exposure during childhood (1). 

Substitution to Drive Innovative Solutions

Most people when asked would prefer that chemicals used in products did not end up in the environment, their children or their own blood.  While the health and environmental impacts of using hazardous substances are difficult to quantify, more and more companies, non-government organisations and decision makers are advocating the solution of precaution.  

Currently many hazardous substances are used despite the existence of safer alternatives, simply because there is no legislative or economic requirement to systematically substitute them with safer alternatives.  The Substitution Principle is a method to replace hazardous substances with safer alternatives whenever they are available.

Some companies are already using substitution as a means of eliminating hazardous chemicals from their products (3). For example, Chicco, a manufacturer of toys and baby products, will eliminate the remaining use of PVC plastic (in some 3% of its products) within three years. Samsung and Nokia have committed to phasing out all brominated flame-retardants, organotins and PVC plastic from their products (5). 

Regulations, such as the recent EU Directive on the Restriction of Hazardous Substances in electronic products, along with increased public awareness, demands from downstream users, liability issues, worker protection, competitive advantage and company ethics all drive companies to substitute and phase out chemicals of concern.   However, many companies are refusing to change and the development of safer substitutes is happening only slowly and in some sectors not at all. 

Several EU Directives as well as international agreements, like the Hazardous Substances Strategy of the OSPAR Convention (1992) and the Stockholm Convention (2001), already embrace the substitution principle. 

Reach for a Better Future, put Substitution into REACH
REACH, the proposed EU chemicals reform, has the potential to set in motion an authorisation process that would require the phase out and substitution of hazardous chemicals, in particular ‘substances of very high concern’ which display properties that may harm our health and environment. This includes chemicals that are persistent, bioaccumulative and toxic (PBT) and those that are very persistent and very bioaccumulative (vPvB), chemicals that have the potential to cause cancer, reproductive damage or give rise to genetic mutations (CMR) and chemicals that can affect the hormonal system (endocrine disruptors). While it remains to be seen exactly which chemicals will ultimately be officially identified as "substances of very 

high concern" under REACH, existing evidence for hazardous properties, as outlined above, provides clear justification for such a level of concern with respect to chemical groups such as phthalates, synthetic musks and alkylphenols.

The REACH proposal, published by the EU Commission in October 2003, has suffered from intensive lobbying by industry. The proposed regulation contains a loophole that would allow the continued use of a ‘substance of very high concern’ to be authorised even if a safer alternative were available, providing industry can convince the authorities that the risks can be “adequately controlled”.  This is despite the fact that, for many hazardous substances, especially those that are persistent and bioaccumulative, the concept of adequate control simply cannot be applied. 

Greenpeace believes that for REACH to protect us from exposure to harmful chemicals, an authorisation for the use of ‘chemicals of very high concern’ should be refused unless no safer alternatives are available and the use is essential to society. This is the principle of substitution.

Some companies are responding to increasing consumer awareness of synthetic chemicals in products and are setting in place policies to phase out and replace certain harmful chemicals. Such companies prove that an innovative approach, leading to a new generation of safer products, can equally lead to commercial success; other companies should follow their lead. 

However, voluntary agreements are not enough to drive innovation and green solutions across the board.  This investigation shows that companies will continue to manufacture products containing hazardous chemicals, even if they are intended for children, as long as regulations permit it.  REACH needs to provide the legally binding structures to protect human health and the environment, and implement a chemicals policy based on precaution and driving innovation.

The challenge now is for elected representatives and government ministers to strengthen REACH and thus to protect us from hazardous chemicals in everyday life.
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