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Introduction

The purpose of this guide, as with the three previous editions, 
is to give brands, material and component manufacturers, and 
others that use chemicals both ideas and practical examples 
of how their peers are delivering all the good things that 
chemicals bring to modern life with fewer of the down sides.

In previous years, we focused substantially on recent 
developments in the major regulatory regimes. With the third 
registration period for REACH and the revision of the US 
TSCA both complete, though still being worked out to a large 
degree in terms of implementation, the focus this year is more 
on case studies of what companies in the chemicals industry 
and downstream are actually doing to address the many and 
complex practical challenges of making safer chemicals.

The sectors in which the companies we feature are all 
extraordinarily diverse, as indeed they should be, given  
the vast range of applications in which chemicals are used. 
They are:

• pharmaceuticals and in vitro diagnostic medical devices;

• textiles;

• aerospace and defence;

• paints and coatings;

• organic pigments;

• retail; and

• flame retardants.

Complex, multi-tier consumers of chemicals, like the 
automotive, aerospace and electronics sectors, have seen  
a hugely expanded need for chemical substance reporting,  
as a result both of legislation and their own growth and 
increasing use of outsourcing. This is a phenomenal challenge, 
given the sheer number of chemicals involved in thousands  
of different parts and the many hands through which they pass. 

On pages 10-11, we look at how IPC-1754, a new standard for 
the declaration of materials and substances in the aerospace 
and defence sectors has been launched and can be used to 

overcome typical issues and aid procurement. It drew on 
substance lists from chemical regulations, notably REACH 
and Restrictions on Hazardous Substances (RoHS).

The comprehensive chemical substance risk analysis that 
IPC-1754 makes possible is said to have potential applications 
in other complex sectors. For it to succeed, however, requires 
buy-in from all stakeholders, and this is a common theme in 
many others among our case studies.

Forward-thinking companies are looking beyond compliance. 
Hoffman-LaRoche claims to be the first company to commit 
publicly to voluntarily phasing out all substances of very high 
concern (SVHCs) in its products. 

Key to this is the concept of material declaration, which is 
discussed on pages 6-7. This is driven mainly by customers, 
who need it from their suppliers. It is a complicated challenge 
and the right software is absolutely essential for companies 
producing more than a handful of articles.

As the circular economy becomes part of everyday life, 
industries need to look collectively at how their products  
can be reused and recycled in a financially sustainable way.  
In this context, we look (pages 12-13) at how the British 
Coatings Federation is seeking to create a national 
programme, through a network of household recycling 
centres, to remanufacture and reuse some the surplus 
decorative paint that consumers now send to landfill.

Another example of the role associations can play is 
highlighted on pages 15-16, where we see how ETAD,  
the group representing organic pigment manufacturers in 
Europe, reacted to the potential of a regulatory revision to 
determine that their products are all nanomaterials. This 
produced numerous unexpected challenges in terms of 
anticipating the final definition of nanomaterials. 

However, the challenge was also an opportunity to go  
beyond pure regulatory requirements and test these products 
for any toxicity issues related to the presence of nanoparticles. 
This process also drew on existing regulations and was  
also something that could only realistically be done on a 
collective basis.

Welcome to the fourth Business Guide to Safer Chemicals from Chemical Watch  
and Chemical Risk Manager
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It is always instructive to see what the major chemicals 
companies are doing to address chemical safety challenges. 
This year, AkzoNobel, a giant in paints, coatings and 
speciality chemicals, offers an example of how product 
stewardship is being linked to sustainability profiles for 
certain products, in this instance a new chelating agent  
for dishwasher detergents (pages 21-22).

Again, transparency and collaboration were key. The whole 
project involved a multifunctional team from many different 
departments from the outset, with full sharing of data and 
reports and regular communication with the customer. The 
company also remained in close dialogue with the regulatory 
authorities and an NGO.

From the textiles industry, we look at how outdoor clothing 
manufacturer Páramo replaced PFCs and other chemicals of 
concern from its supply chain (pages 8-9). This began with a 
move not simply to find chemicals with the same properties, 
but also more holistically to find ways to keep textiles dry 
with the same efficiency and less environmental impact.

The process of ensuring that its products were 100% PFC-free 
was not without obstacles – not least some suppliers assuring 
Páramo that all was well when it actually was not. The case 
study highlights the need for buy-in from suppliers, which 
in this case meant transitioning all of them to a new contract 
with a restricted substance list attached to it.

Further downstream, a Danish retailer, the Coop, is an 
example of how consumer-facing organisations are driving 
the substitution of hazardous chemicals in products, in this 
case endocrine-disrupting chemicals. This has been happening 
for years but became substantially more complex when the 
Coop decided to eliminate perfluoroalkyl and polyfluoroalkyl 
substances (PFASs) from all of the products it sells.

This is something that suppliers have to be ready for in 
today’s world. It is also remarkable that, when faced with the 
difficulty of replacing them in microwave popcorn bags, the 
company threw out the entire stock. This decision was taken 
by a single sales manager on the basis of alarming research on 
the effect of PFASs on pregnant women. 

Abrupt, single-product bans like this will occur again, 
however much downstream users talk about broad policies. 
And it will almost certainly spread beyond the traditionally 
green-minded Scandinavian countries. 

Coop Denmark is also now turning its attention to bisphenol 
A (BPA) in can coatings, because of its endocrine disrupting 
properties. What these actually are is a thorny issue in itself,  
as coatings company Sherwin Williams has found (pages 
29-30). However, the pressure on BPA will only grow 
and Sherwin Williams has adapted the concept of ‘Safety 
by Design’ from the pharmaceuticals industry into its 
development of an alternative.

From Finland, we feature Savroc, which developed  
a technology to replace hexavalent chromium with trivalent 
chromium in hard chrome plating, enabling users to use a 
familiar process with a more environment-friendly chemistry, 
and thus remain REACH-compliant (pages 27-28). 

Finally, the smallest company we feature is also Scandinavian, 
the Swedish polymer consultancy Paxymer. Its involvement  
in projects where chemical management goals were part  
of product redesigns (pages 24-25) offers some pointers  
as to  how the impasse can be broken between the universal 
consensus that greener and safer chemicals must be the way 
forward and the obstacles so often encountered to their use  
at individual project level.

Don’t forget that Chemical Watch has other tools to help 
subscribers to choose safer chemicals. Within the main 
website (www.chemicalwatch.com), we collate news themed 
by the nine major end use sectors of automotive, aerospace 
and engineering, the built environment, children's’ products, 
cleaning products, electrical and electronic, food contact 
materials, personal care products, retail and textiles, so that 
those in each area can go straight to the parts most relevant  
to them.

Similarly, Chemical Risk Manager  (www.chemicalwatch.
com/crmhub) has a ‘customers’ page, with news, features 
and expert articles covering case studies, product testing and 
certification in the major downstream use sectors.

We hope you find this guide useful and look forward to 
receiving your feedback.

http://www.chemicalwatch.com
http://www.chemicalwatch.com/crmhub
http://www.chemicalwatch.com/crmhub
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Ad - FERA

Replicating the real world for 
more reliable results
Europe’s most advanced mesocosm will help  
introduce safer, fairer and more reliable plant  
protection products to the market.

• Optimising and standardising higher tier risk  
assessments

• Providing quality regulatory evidence helping  
novel plant protection products get to market

• Supporting the development of novel crop  
protection that is safe for our aquatic  
environment 

Ultimately meaning more choice and increased  
yields for our food and farming industries.

Do your crop-protection products require a more 
refined aquatic risk assessment?  

Talk to us about the benefits of mesocosm tests  
using E-flows or discover more at info.fera.co.uk/ 
mesocosm/

Fera Science Ltd.
National Agri-Food Innovation Campus,
Sand Hutton, York, YO41 1LZ

T: +44 (0) 300 100 0323
E: info@fera.co.uk

W: www.fera.co.uk

up to

realistic  
streams

up to

4000
base volume 
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litres
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15
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minute
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The pharmaceutical and in vitro diagnostic medical devices 
company Hoffmann - La Roche claims to have been the first 
company to publicly declare a strategy of voluntarily  
phasing out all substances of very high concern (SVHCs) 
in its products, and to do so within ten years if possible. 

According to Dr Jan Backmann, head of chemicals legislation, 
the company’s approach goes beyond just tracking SVHCs  
in the supply chain. The solution, he says, is material 
declaration (MD), which involves processing large volumes  
of data on chemicals. 

“In my view, companies need better enforcement  
of regulations, not just increased regulatory pressure, 
” Dr Backmann says. “Increasing regulatory requirement  
is especially painful for legally compliant companies.  
That is surely not what is intended; what is needed is  
more enforcement of existing regulations. That requires  
state resources.”

He defines MD as the generation of reports on:

• legal compliance; 

• the presence or absence of substances or properties  
of substances (such as nanomaterials);

• chemical composition;

• aggregated volumes; 

• origin of materials; and 

• customer-specific requirements, such as social aspects, like 
halal, kosher or vegan, and the harvesting method used.

“The biggest driver for us to produce MDs is from our 
customers, who ask about various aspects of our products,” 
he says. “SVHCs are only one aspect of that. You have a  
duty to be legally compliant, but for the company to exist  
you need to have customers and satisfy their questions  
about products.”

Tool for declaration

Dr Backmann advises that regulatory requirements are 
triggered whenever goods are moved in or out of a region, 
so producing Excel spreadsheets and writing documents 
are simply not enough. A software tool is needed to store, 
manage and share data about the physical objects the 
company deals with. 

“We use a material declaration tool, which is software grafted 
onto enterprise resource planning (ERP) software. This 
enables us to monitor and document compliance, request 
declarations from suppliers and generate MDs for customers 
and authorities,” he says.

Dr Backmann believes that a compliance declaration is merely 
a ‘fig leaf’ that says purely that a product is legally compliant. 
“Partial compositional declaration is more useful, for example 
if you are declaring that a product contains no mercury. 
Full chemical composition declaration is better, but this is 
of limited use to a customer. The best option is this, plus 
additional information about origin of materials, uses,  
general policies and so on.”

Companies dismiss questions from customers at their peril, he 
warns, as they will move their business elsewhere. Therefore, 
they must have answers ready, which means a full declaration 

Tracking SVHCs in diagnostics
Material declaration, not just substance tracking, is needed to make chemical regulation 
work as intended
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plus extras to face all the challenges they will encounter. 
Customers’ questions can be very specific and knowing only 
the chemical composition of a product is no longer sufficient. 

“It is important to check whether you have the best contact at 
the supplier company to address questions from customers,” 
says Dr Backmann. “You need to construct viable solutions 
so that you don’t waste time and effort, and you need to 
encourage cooperation both in your sector and across sectors.”

Automation vital

Automation of the MD process he regards as essential: paper 
and PDFs are not practical for companies producing more 
than ten articles. 

“In my experience digital and manual input can become very 
cumbersome if you make more than 100 products. Ideally, 
information transfer would be fully automated, so that data 
would move around electronically with the product.”

Hoffmann-La Roche is striving to improve its MDs, aiming 
for them to be comprehensive enough to address as many 
enquiries as possible in the supply chain. 

However, investing in a software system will only be 
worthwhile if it offers multiple benefits to maximise profit,  
Dr Backmann says. Thus, buy-in is needed from all parts of 
the company, including R&D, sales and purchasing. 

“The supply chain should be more automated – in my view, 
it is the only way forward. We shouldn’t underestimate the 
power of purchasing,” he says. “We need solutions that 
will work automatically in the supply chain. To guarantee 
compliance, all material transactions should be processed in 
one centralised ERP system – we need to avoid ‘islands’ of 
information where data is not shared. One system also helps 
achieve financial efficiencies.”

Further challenges

Hoffman LaRoche is asked questions about its products’ 
chemical composition - which in some devices can be  
more complex than that of a car - but also about primary, 
secondary and tertiary packaging on pharmaceutical 
products. Issues that arise in this context include  
sustainability and recyclability, among many others.

A further challenge is the REACH Article 33 duty to provide 
information on any article that is a component of a complex 
product and contains a SVHC in a concentration of 0.1% 
or more. Some items of medical equipment are large and 

complex, containing many tiny components, so the volume  
of information the company may need to supply is enormous.

“MD is a major trend, not just a temporary fashion. This is 
seen in all sectors,” says Dr Backmann. “Customers want 
to know more about the products they buy, including 
provenance. They want to know about slave labour, use  
of conflict minerals and so on – this is the challenge that  
all companies face when they sell products.”

Therefore, he says, it makes economic sense to standardise 
data sets and automate their transfer in the supply chain. 
Hoffmann-LaRoche has started an initiative to standardise 
data formats in diagnostics, but this needs to go beyond this 
sector. “I recommend that we all apply the ‘golden rule’ law 
of reciprocity to treat other members of the supply chain as 
you would like others to treat you.”

“Increasing regulatory requirement is 
especially painful for legally compliant 
companies. That is surely not what 
is intended; what is needed is more 
enforcement of existing regulations”

Dr Jan Backmann, Hoffman-LaRoche
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The great outdoors
Clothing manufacturer Páramo has worked to eliminate hazardous chemicals from  
its products

Like many of its peers, outdoor clothing manufacturer Páramo 
had been using chemicals, such as perfluorinated compounds 
(PFCs) and expanded polytetrafluoroethylenes (ePTFEs) 
in the development of its clothing, due to their beneficial 
characteristics, notably water repellency. However, by 2016 
the company had entirely removed the use of hazardous 
chemicals from its manufacturing process.

Páramo had actually begun testing for and excluding fabrics 
containing a PFC water repellent back in 2013. However, 
one of the biggest industry pushes for this move came from 
Greenpeace’s Detox-Outdoor campaign, which championed 
the removal of PFCs and other chemicals of concern from the 
industry’s supply chain. Páramo was the first outdoor brand 
to sign up to the principle. 

“For years our industry has been dominated by 
perfluorooctanoic acid (PFOA), perfluoroalkoxy alkane 
(PFA) and PFC-based chemistries and azo dyes,” says Gareth 
Mottram, commercial director at Páramo. “PFCs are endocrine 
disruptors, incredibly persistent in the environment and 
bioaccumulative. They’re reaching quite frightening levels  
of concentration.” 

Substitutions and avoidance

From that point, the company stopped using PFCs and 
ePTFEs, although the process was not simple. Its solution  
was to focus on polyester, using different technologies to 
avoid the use of the chemicals of concern. 

“It starts with saying ‘OK, C8 is bad, so we’ll move to C6 

instead’,” Mr Mottram says. “We just stepped away from 
using a PFC-based water repellent. You don’t need the 
properties of PFC, you just need something that’s going  
to keep the textile dry. There are other ways of doing that  
just as efficiently and with a lot less environmental impact.”

For water repellency, the company moved over to using a 
silicone-based durable water repellent (DWR). This has a very 
low environmental persistence and will degrade to silica and 
water within 18 months in the environment, as well as being 
suitable for consumer reapplication.

Mr Mottram notes that more options are becoming available. 
For example, several organisations doing some “cool stuff” 
with acrylic DWRs, which are significantly less damaging that 

PFCs. “Hydrocarbon DWRs may – or may not – be an issue,” 
he says. “They are gaining traction in the industry, but some 
may be problematic.”

Risk management

In order to be sure that all its products were 100% PFC-free, 
Páramo also had to undertake risk management that ensured 
all its suppliers were compliant in not using them. The answer 
lay in updating contracts. 

“We can’t be aware of everything all of the time,” says 
Mr Mottram. “So we developed a separate manufacturing 
restricted substance list as an external annex to our supplier 
contract. All our existing fabric suppliers went over to this 
new contract. It took us a year and a half, but we found that 
they were all surprisingly open to it.” 

This move would not have been possible without buy-in from 
fabric mill partners. “When you’re talking about compliance, 
you have to be engaged or they’re not going to buy in. 
Sometimes we visit them, sometimes they come to us.  
Either way, it’s a process of education and we have to share 
this knowledge around the industry,” Mr Mottram says.

“You’ve also got to ensure that you engage with the 
development side of the mill, not just the sales team; they’ll 
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say what they think, but they’re not always necessarily right,” 
he adds. “We dealt with one component supplier regarding 
coated zips. We asked if they were PFC-free and the sales 
team said ‘Yes, we think so’. Six months later, we were 
informed that they did have PFCs. At this point we had to  
can the whole project.”

Páramo, Mr Mottram says, will only consider talking 
with new suppliers if they are willing to comply with its 
chemical restriction protocols. He has found that some new 
suppliers are offering pre-adoption testing that will check 
for potentially problematic chemicals in fabrics before the 
company takes them on. 

Another key to ensuring compliance is testing. Internally, 
Páramo tests one roll in every 1,000 metres it brings in.  
“We’ll be scaling this to compliance – we’ve been doing  
it for long enough now that we’ve got a history of compliance 
with certain suppliers. We keep samples so we can retro-test  
if we need to, though,” Mr Mottram says. 

“We also externally test the discharge from our suppliers – 
again, this highlights the importance of buy-in as they need  
to give us access to this,” he adds. Transparency and 
openness, in his view, are key to the success of projects like 
this. It is not a simple task, but, as he points out, it is one well 
worth doing to put itself ahead of the curve, even though 
consumer awareness is not yet strong enough to generate 
great payback.

Recycling garments

Adding to its green credentials, Páramo has put in place 
design restrictions to help with the recyclability of its 
garments. For example, every product must be 90% polyester.

“Mixed materials are bad for recycling – we’re not using 
bonding or bi-components, we don’t have backers that  
are a completely different construction from the face fabric,” 
says Mr Mottram. “We’ve found this has actually had a 

positive impact on the way we construct fabrics from  
a performance perspective.” 

In 2013, the company began a recycling programme for  
its own products. Customers were incentivised to return  
their products at end of life to divert them from landfill and 
those it was able to repair it would refit and sell on a second-
hand channel. 

By 2017, Páramo had collected two tonnes of used clothing for 
chemical recycling, but it struggled to find a recycling plant to 
work with. “We’d spoken to a couple, but most recyclers just 
wanted bottles. They’re homogeneous, whereas garments can 
be dyed different colours, made with different thickness yarns 
and so on,” Mr Mottram says.

Fabric mills would only partner with the company if the 
 material was originally bought from them, which was 
impractical in a market where products can last 25 years. 
Then, after looking for experimental projects, Páramo came 
across Jeplan. 

This Japanese company has developed a polyester  
recycling process that dissolves and then purifies plastic 
fibres. From this it creates a polyester resin that can then 
be used as a raw material for polyester fibre. Working with 
Jeplan, Páramo’s dream of fully recycling its garments could 
finally become a reality. 
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“You don’t need the properties of PFC, 
you just need something that’s going to 
keep the textile dry. There are other ways 
of doing that just as efficiently and with  
a lot less environmental impact”

Gareth Mottram, Páramo
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IPC-1754 prepares for take-off
The aerospace and defence industry could adopt a standard from other complex 
chemical-consuming industries for substance reporting

The aerospace and defence (A&D) industry is seeing a greatly 
increased need for chemical substance reporting, according to 
Raj Takhar, an expert in materials management and chemical 
reporting at Assent Compliance. This reflects its rapid 
expansion over the last decade and a simultaneous increase  
in the outsourcing of parts manufacturing. 

The industry therefore wanted to create a data exchange 
standard similar to those used in the automotive and 
electronics industries. In 2008, it had tried and failed to 
implement a system of chemical substance reporting called 
SAE AS 9535; the data elements were wrong and users could 
not fulfil the system requirements, Mr Takhar notes. 

Declaration standard

Now, IPC-1754, a new standard for declaration of materials 
and substances in aerospace and defence has been launched 
for business-to-business transactions. This is an open system 
that other industries can also use, Mr Takhar says. It has been 
designed to overcome typical issues and aid procurement. 
Suppliers will now need to make an IPC-1754 declaration 
in addition to performing due diligence in the form of a 
chemical substance reporting system.

“Traditionally what happens in the aerospace industry is that 
people send out an ad hoc data request in one format and get 
data back in several formats, most of it completely  

unusable,” says Mr Takhar, “Then you would have to 
manually feed it into your system to get the data format  
you need. Added to this, there are varying degrees of 
maturity in reporting systems.” 

This standard followed work by Mr Takhar and a  
sub-team of the International Aerospace Environmental 
Group (IAEG) between 2013 and 2016. The IAEG is a not-for-
profit company set up by the industry to share environmental 
solutions for it, including decreasing the burden on industry 
and its supply chain through the development of chemical 
declaration standards. 

The team established a common set of data elements  
to share between companies, with agreement between 
suppliers and customers. “The big battle is trying to 
understand what everyone is trying to request and report,” 
explains Mr Takhar. “The list of substances is straightforward 
and already known, it’s the different types of actual 
requesting and reporting that took a while to understand.”

The drivers for developing a standard, he adds, were:

• increasing regulatory pressure – notably from the 
Stockholm Convention, the Montreal Protocol, Japan’s 
Chemical Substance Control Law (CSCL), the Canadian 
Environmental Protection Act (Cepa) and REACH);

• resulting pressure on companies on chemicals used  
in products and in their manufacture, maintenance  
and repair;

• risk of product obsolescence, supply instability and 
disruption to business;

• downstream regulatory requirements; and

• customer requirements.

• integrating the chain

As supply chains in this industry are heavily overlapping  
and interdependent, communication could become a big 
issue for suppliers. “Today in aerospace you rarely have 
a traditional buyer-supplier relationship; we often do 
partnerships where the supplier becomes a risk-and-revenue 
partner,” says Mr Takhar. “So the rewards to our supply 
chains have become more integrated.”
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The first step in developing IPC-1754 was to draw up a 
reference list of substances (the Aerospace and Defence 
Declarable Substance List, or AD-DSL) to help companies 
understand which chemicals they should obtain information 
on to identify product-related chemical compliance 
obligations and risks. As the regulatory environment is 
dynamic, it is valuable to anticipate substance requirements 
that may impact A&D companies so that future potentially 
restricted chemicals are included. 

However, this is only half of the equation. Chemical reporting 
by itself is difficult, especially when capturing chemical data 
for complex finished goods within a global supply chain.  
For IP-1754 to succeed, Mr Takhar adds, it is important to  
get buy-in from all the stakeholders who can benefit from 
sharing the data it contains, including IT, environmental 
health and safety, engineering, legal/compliance and supply 
chain management. 

IPC-1754 is built with an XML format. This makes it easy to 
store data, as well as send, import and export the necessary 
information. For suppliers without appropriate IT systems, 
IAEG has created the A&D Substance Reporting Tool (AD-
SRT) template, an enhanced Excel form which can be used  
to capture and exchange the same data as IP-1754. 

In the A&D industry there is a commonality in the way 
substances, mixtures and materials are defined against parts, 
explains Mr Takhar. For example a finished part is generally 
defined by a geometrical drawing, showing the shape of the 
object used to produce the some machining data, as well as a 
specification. These define the material found on the finished 
part or process chemicals used within the manufacturing 
process to produce the finished part. The team wanted to 
capture what was on both.

“That sounds easy but a typical aerospace part can go  
down 15-20 supply chain tiers,” explains Mr Takhar. “Even 
a simple tube is not one part, it is probably five or six parts 
combined together – and a typical aerospace engine has 8,000-
12,000 finished parts, with 30,000-40,000 sub-components.” 
Moreover, the lifecycle of an aerospace product can be over  
50 years, which adds another dimension of complexity. 

Drawing from other markets

The team looked at all the industry standards available and 
the closest match was the electronic communication standard, 
where substances are tightly controlled. The key idea, says  
Mr Takhar, was “to keep the system open and adaptable for 
other industries”. IPC-1754 allows an industry sector to create 

its own template by adding optional objects or industry-
specific components, as well as the mandatory objects. 

“The idea in IPC-1754 is that you feed data requests down  
the supply chain and the information comes back up,”  
says Mr Takhar. However, he realised that this was not  
the whole picture, so he started a PhD in order to address  
the gaps, looking at both internally defined part definitions 
and externally procured supply chain part definitions 
(supplier declarations), and observing inventory of  
chemicals used held on physically on hand. 

Chemical Regulations, such as REACH and Restrictions  
on Hazardous Substances (RoHS), were used to feed in  
and create substance lists and actions to undertake.  
The end result of the research will enable companies  
to create a truly comprehensive chemical substance risk 
analysis system, he says.

The system created enables a data object to be added to an 
internal enterprise resource planning (ERP) or product data 
management (PDM) system, or into a data warehouse with 
a data mining tool. The system includes procured parts 
information, internal definitions and regulations.

Looking forward, Mr Takhar predicts that Industry 4.0 
will make a big difference to the A&D industry in the next 
five to ten years. Like others, he foresees a shift from mass 
consumption to consumption-based manufacturing, in which 
manufacturers also perform repair, reuse and recycling 
activities. This model will also promote product longevity 
rather than incentivise the sale of more products, making  
IPC-1754 even more valuable. 
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Painting a circular economy
The British Coatings Federation plans to create a recycling system for left-over paint

In a circular economy, products are reused and recycled. 
Revenue is often generated, or money saved, as a 
consequence. A huge quantity of decorative paint –  
55 million litres/year in the UK, or six cans per household – 
lies unused and probably to be discarded to landfill,  
but it could be remanufactured and reused, thus entering  
a circular economy. 

The relevant trade body, the British Coatings Federation 
(BCF), adopted a sustainable development programme in 
2009, which set out to develop new materials and processes  
to replace those that may pose a risk to the environment  
and human health. Together with its members, it has 
developed a plan to build a circular economy for leftover 
paint from households.

Decorative paint

The BCF believes remanufacturing unused decorative paint 
could save £20.6 million/year in disposal costs from landfill 
or incineration, while the re-sale of recycled paint will 
generate revenue. There are also considerable environmental 
benefits associated with paint recycling. 

“Decorative paint has a lot of potential in a circular 
economy,” says Ellen Daniels, head of public affairs and 
social policy at the BCF. “Overall, there is a growing market 
for this type of paint and its non-hazardous ingredients make 
it relatively easy to recycle.”

About 80-90% of decorative paint is water-based and it does 
not contain any substances on the REACH candidate list of 
SVHCs. In theory, it should be easy to recycle. However, there 
are currently practical issues associated with paint recycling. 
These need to be overcome before a circular paint economy 
can become a reality.

Although it is not actually hazardous, liquid paint is  
disposed of as a hazardous waste. This brings additional  
costs and, moreover, only one in three household waste 
recycling centres in the UK currently accepts paint. With 
limited resources available to them, local authorities 
responsible for waste disposal also have concerns about 
managing, storing and segregating waste paint. 

“There are many challenges that must be overcome to create 
a circular paint economy,” Ms Daniels notes. “We need to 
address issues related to recycling logistics and regulation, 
and stimulate the market for remanufactured paint.” 

Consumer appeal 

The collection network does not currently facilitate waste paint 
collection on a national scale. In addition, there are regulatory 
blocks related to the definition of waste that make it difficult to 
remove and recycle waste paint products. Action needs to be 
taken to make remanufactured paint appeal to the consumer 
and become a financially viable product. 
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Ms Daniels says: “People need to know that they are not 
compromising on quality when they choose recycled paint, 
but they are helping both the economy and the environment.”

The BCF has outlined what success will look like if it succeeds 
in creating a circular economy for leftover decorative paint. 
This will include a national network of approximately 1,000 
household recycling centres that can process paint, with  
10-15 strategic recycling hubs. 

The federation aims to remove funding constraints  
by running a long-term sustainable financial model.  
As part of this, paint that cannot be remanufactured  
can be diverted to become a raw material for substances  
such as concrete. Overall, this will reduce the amount  
spent on paint waste disposal and should generate income  
in the process. For success, financial sustainability is key,  
Ms Daniels says. 

Further challenges

Ideally, the BCF would also like to create a circular economy 
that includes coatings and industrial paints. However, Ms 
Daniels is less optimistic about their potential in a circular  

economy. Industrial paints are generally made to order,  
so there is inherently less wastage, she observers.

Additionally, 90% of industrial paints are solvent-based 
and usually contain some hazardous chemicals. In general, 
waste solvent-based paints can be sent for solvent recovery. 
They have a high calorific value, so the remainder of the 
paint can be incinerated to produce energy. This means their 
recyclability is limited. 

Although much still needs to be done, the BCF’s plan to create 
a circular economy for leftover paint, has legs. The federation 
has a successful track record when it comes to improving 
the sustainability of coatings and paints. For instance, 
its involvement, together with the coatings industry’s 
dedication to using safer materials, led to the removal of toxic, 
environmentally persistent and bioaccumulative alkylphenol 
ethoxylates (APEOs) from paints available in the UK. 

“Since the BCF launched its sustainable development 
programme, there has been a marked decrease in the  
amount of decorative paint being sent to landfill in the UK,” 
Ms Daniels says. This example, she adds, emphasises the 
impact that the BCF has had on improving the environmental 
and financial sustainability of the coatings industry. 

Registering and 
defending your products  
on international markets
encompassing industrial chemicals, cosmetics & consumer 
products, feed & food additives and food contact materials

•	 Compelling	strategies	and	tailored	solutions:	
testing,	dossier	preparation,	risk	assessments

•	 Active	defence	of	chemicals	under	authority		
evaluation	or	scrutiny	

•	 Global	integrated	registration	services:	
EU,	Asia-Pacific,	Americas

•	 Consortia	management,	OR/trustee	support
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Nano looking more black and white for  
pigments sector
An industry association has taken proactive steps ahead of potential regulation  
on its products

Pigments bring colour to the world, but until recently 
questions about their status as a nanomaterial and the 
regulatory requirements that brings had left the sector 
somewhat in the dark. For this reason, the Ecological and 
Toxicological Association of Dyes and Organic Pigments 
Manufacturers (ETAD) has acted first.

A European Commission Recommendation of 2011 defined 
a nanomaterial as “a natural or manufactured material 
containing particles, in an unbound state or as an aggregate 
or as an agglomerate and where, for 50% or more of the 
particles in the number size distribution, one or more external 
dimensions is in the size range 1nm-100nm”. 

In 2014, the Commission announced its intention to revise 
this definition but this is yet to amount to any meaningful 
action. Pierfrancesco Fois, deputy executive director at ETAD, 
says that in light of the EU executive’s review “suddenly we 
found out pigments might or might not be nanomaterials”. 
Therefore, the association decided to take a proactive approach. 

“Considering the analytical uncertainty and cost, as well as 
the strong effect of the number-based distribution criteria, 
it did not make much sense to try and check the nano status 
of each single organic pigment,” he says. “We immediately 
decided that a better approach was to take it as read that all 
organic pigments are nanomaterials.” 

The focus was instead on ensuring pigment safety,  
but it has not been an easy journey. Before the definition  
came out there had been long discussions. “We were hoping  
the final definition would be to a volume-based distribution 
and the difference between free particles, aggregates and 
agglomerates could play a role,” Mr Fois says. 

That was also because, with a volume-based approach,  
it would have been easier to have more reliable information 
about the percentage of nanoparticles. However, when 
the definition arrived, it referred to a number-based size 
distribution that included primary particles even if –  
as is the case with pigments – there is a high aggregation state.

As a direct consequence of the recommended definition, “a 
very small percentage of particles in the pigment may trigger 
the nano definition because of the number-based requirement 
and the precise determination of the status itself cannot be 

performed with a standard reference method of sufficient 
reliability,” says Mr Fois.

Pigments have been around for a long time and little  
has changed in their preparation or chemistry. They are, 
generally speaking, colourants with a simple chemistry  
which must satisfy three basic requirements. They must be:

• able to impart a specific colour;

• stable in the matrix or article they are incorporated into; and

• resistant to different exposure types, including light, sweat, 
water and friction.

Pigments are powders and, in order to have them disperse as 
required, a desired homogenous state and good dispersibility 
properties are both necessary. “It means we don’t need to 
go to a specific substance for its particle size, but for size 
distribution,” Mr Fois says. When this is optimised, it is 
enough for performance expectations.

Pigments are milled until they meet the right size distribution. 
“We cannot overmill because you have to consider that if 
you have the wrong degree of milling, you affect the desired 
colour properties. In any case there might be a variable 
percentage of particles under 100nm.”
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Available data

After the Commission said it would revise the 
Recommendation in 2013, questions remained about the 
definition. The pigments sector searched global sources for 
more information on nanomaterials in a legislative context. 
These included:

• Council Directive 92/32/EEC, amending the Dangerous 
Substances Directive (67/548/EEC); 

• Council Regulation (EEC) 793/93 on the evaluation  
and control of risks on existing substances; 

• the US High Production Volume (HPV) programme;  
and 

• REACH.

With these in mind, Mr Fois says that all of the tested 
products contained the typical nano fraction and showed  
no adverse effect that could be linked  to their variable 
particle fractions. 

However, the ETAD’s affiliates went further. They asked 
if the test methods were particularly suitable to gauge the 
toxicity and performed additional studies concentrating on 
specific toxicity. To date, the sector has “found no toxicity 
which can be linked to the presence  
of nanoparticles in organic pigments”.

‘Nano and safe’

The ETAD says that it can now conclude that the pigments 
sector has a “clear and reassuring” picture of the safety of 
its products. Its key message, Mr Fois says, is that organic 

pigments are “nano and safe”. But the journey – at least  
in a regulatory context – does not stop there. 

At the end of April, EU member states voted in favour of 
amending several REACH annexes to clarify registration 
requirements for nanomaterials. The amendments were  
due to undergo a three-month scrutiny period by  
the European Parliament and Council, before adoption  
by the Commission. 

As often in the EU, this process has been delayed and was  
not complete at the time of writing but when complete,  
the annexes will provide information on: 

• basic characteristics; 

• uses; 

• safe handling techniques; 

• potential risks to human health and the environment; and 

• risk-control methods.

REACH has always applied to nanomaterials, but previously 
did not contain specific provisions for them. This, some have 
argued, has led to confusion about how to register them. 
“As things keep changing we need to see how the situation 
evolves,” Mr Fois acknowledges.

The sector, he adds, will keep following the debate “because 
there might be new requirements and new data gaps we are 
asked to fill. In particular, we expect that authorities might  
be interested in additional information on nano products in 
the near future.” An example of this  is authorities looking at 
the nanoparticle properties in REACH dossiers, now that final 
registration is concluded.
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Keeping EDCs out of the store
Coop Denmark has a chemicals policy that goes beyond what EU legislation imposes

Denmark’s largest retailer, Coop Denmark, has committed to 
banning suspected endocrine disrupting chemicals (EDCs) 
in the products it sells, but the road to elimination has not 
always been easy. Malene Teller Blume, quality manager, 
says that suppliers do not always understand the store’s 
requirements, which go beyond compliance with EU  
chemical regulations. 

Coop, which has 1,200 outlets throughout Denmark, is owned 
by its 1.7m members and has a strong focus on corporate 
social responsibility (CSR). This includes a progressive 
attitude to substituting hazardous chemicals in its products, 
according to Ms Teller Blume. To date, it has taken action on 
12 substance groups that it calls the ‘dirty dozen’. These are:

• bisphenol A (BPA);

• fluorinated compounds;

• polluting washing detergents;

• pesticides;

• suspected EDCs;

• PVC and phthalates;

• chemicals in textiles;

• substances identified as SVHCs;

• allergenic scented substances and preservatives;

• triclosan;

• cleaning products with chlorine and cationic surfactants; 
and

• the preservative methylisothiazolinone (MI)

“We have more than 4,000 private labels in our shops, so  
that gives us the opportunity to set up chemical requirements 
that go beyond legislation,” says Ms Teller Blume. As well  
as banning the substances in its own products, Coop also puts 
pressure on suppliers of branded products to phase them out.

‘Very high concern’ 

Suspected EDCs have been and still are “a very high concern 
for Coop”, she adds. The company first eliminated all 
chemicals that were suspected EDCs from its own brand 
cosmetics and toys in 2004. “At that time there was no direct 
evidence that chemicals present in very small amounts in 
products could have potential issues with EDC effects,”  
Ms Teller Blume says. 

This was followed by bans on suspected EDCs: triclosan, 
bisphenols and perfluoroalkyl and polyfluoroalkyl substances 
(PFASs). When deciding on substitutions, the Coop works on 
a case-by-case basis, in cooperation with NGOs, authorities, 
ecolabels, universities and experts, including the Danish 
Consumer Council.

The retailer decided to ban all PFASs in the products it sells 
in 2014, a task which Ms Teller Blume calls “a very tough 
job”. It decided to focus on PFASs, not only because they are 
suspected EDCs, but because of their carcinogenicity and their 
persistent, bioaccumulative and toxic (PBT) properties. 
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Ms Teller Blume says she is shocked that PFASs are still 
used in everyday items like textiles and children’s products. 
“We think the cost to health and the environment is too high 
because we’re talking about very persistent chemicals which 
will stay out there forever and affect the environment and 
humans,” she says. 

PFASs were substituted in waterproof textiles, such as 
ski wear and rain jackets. Coop now sells items using an 
alternative called Bionis Finish. However, phasing out those 
used in convenience food wrapping turned out to be harder 
than anticipated.

“When we adopted the ban in 2014, we didn’t know what 
a big problem we had, because we hadn’t had this as a 
requirement before. But we started to map our assortment  
and substitute one by one,” says Ms Teller Blume.

Coop faced a particular difficulty in finding an alternative  
for PFASs in microwave popcorn bags. In the end, it was 
forced to withdraw the products from its shelves and throw 
away the stock. This decision was taken by a sales manager, 
after research was published that found the risk of miscarriage  
was 16 times higher in pregnant women who had PFASs  
in their blood.

“He said he just couldn’t take responsibility for selling this 
products to families. We think it is fair not to sell these 
harmful chemicals in food,” says Ms Teller Blume. 

Action on bisphenols 

Coop aims to phase out the use of bisphenols in its products 
by the end of the year. So far, they have been eliminated from 
100 of 115 canned products containing them. The retailer 
is also working on phasing out thermal paper containing 
bisphenols in its till receipts. 

Currently BPA is the only bisphenol on the REACH candidate 
list of SVHCs. Both bisphenol S (BPS) and bisphenol F (BPF) 
can still be used. 

However, says Ms Teller Blume: “It’s not a good solution 
to ban just one chemical, because it’s easy to use a similar 
chemical which has more or less the same effects.” Coop is 
moving towards using Tetra Pak branded can linings,  
which use paper and do not require bisphenol coatings. 

Consumer pressure 

Coop’s ‘dirty dozen’ list goes beyond regulatory 
requirements, because the store does not believe that current 
European legislation covers all the concerns of its members, 
according to Ms Teller Blume. 

One of the reasons for this forward-thinking attitude towards 
chemicals, is that Danish consumers tend to be very aware 
of the issues. The country has very active NGOs and its 
authorities are “front runners for addressing chemicals”, she 
says. In addition, there is an EDC research centre in Denmark. 

“That is why Danish consumers are very concerned. They can 
read in the newspaper nearly every day that a small amount 
of chemicals may affect your health over the years, or the 
environment, or your children when you’re pregnant,”  
she says. 

Coop carried out a consumer survey into its CSR in 2016, 
which revealed that 70% of consumers wanted the store to 
address harmful chemicals in its products. “This is an area  
our consumers find it very difficult to navigate. You cannot 
read on the label if there are EDCs in your packaging,” says 
Ms Teller Blume.

As well as working to eliminate suspected EDCs in its  
own stores, the retailer is campaigning for the Danish 
government to take action on their use. Last year, it started 
a campaign for a total ban on bisphenols and PFCs in food 
contact materials (FCMs), launching a video on social media 
to raise awareness of the issue among consumers and inviting 
them to sign a petition. 

“We did this because these chemicals are very high risk  
and we need our political system to take care of them as soon 
as possible,” she says. 
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Transparent and collaborative
AkzoNobel is seeking to connect product stewardship with sustainability profiles  
for certain products

As part of its sustainability strategy, coatings and chemicals 
giant AkzoNobel aims to gain 20% of its revenue in 2020 from 
products that are more sustainable for its customers. The 
company also aims to reduce its carbon footprint by 25-30% 
by 2020 and to be carbon-neutral by 2050. 

AkzoNobel is active in three main areas: 

• decorative paints, which are sold to consumers;

• performance coatings, for industrial applications; and 

• speciality chemicals. 

They cover four main end-user segments:

• buildings and infrastructure;

• transportation; 

• consumer goods; and 

• industrial applications. 

Product stewardship is the cornerstone of doing sustainable 
business, in AkzoNobel’s view. The company defines this 
as “the responsible management of the health, safety and 
environmental aspects of a product throughout its lifecycle”.

According to Eva Österberg, director of product stewardship 
and regulatory affairs, the aim of product stewardship at 
AkzoNobel is to provide customers with safe products that 
meet or exceed their expectations. The most important part  
of this is proactive substance management. “It is important  
to be ahead of regulations. We need to look into the future,”  
she says. 

Case study

AkzoNobel was approached by one of its major global 
customers, which needed a replacement for phosphates in 
dishwasher detergent. The new product needed to:

• be efficient;

• be bio-based and sustainable; 

• have excellent human health and environmental safety 
profiles; and

• meet customer specifications on cost.

“Of course it’s important that all of the criteria are met, 
particularly efficiency, because you can have a much better 
environmental profile, but if you need to add twice as much, 
then there is no sustainability benefit in the application,”  
Ms Österberg says.

Phosphates are often used in laundry detergent and 
dishwasher detergents because they make them more efficient 
at chelating calcium and magnesium ions and softening the 
water. However, they remain in the wastewater and make 
their way into rivers and seas, affecting the environment. 

As a result many countries have banned or restricted 
phosphates, and companies have searched for biodegradable 
and sustainable alternatives. In the US, phosphates have 
been banned from use in cleaning applications like laundry 
detergent since 1994. The development of AkzoNobel’s new 
product, in fact, took place during the lead-up to the US ban 
on phosphates in dishwasher detergents in 2010.

“The chelates business already had a solution for this,” 
Ms Österberg says. It had improved the process for a new 
ethylenediamine tetraacetic acid (EDTA)-like chelating agent 
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called Dissolvine GL, or GLDA, comprising L-glutamic acid 
N,N-diacetic acid and tetrasodium salt. “The starting amino 
acid came from the fermentation of US-grown corn, so that 
was bio-based. It had an excellent safety profile and it  
was an effective chelating agent and, of course, it contained  
no phosphorus.”

“The plan in this case was about transparency and 
collaboration, to have a very good openness,” Ms Österberg 
says. Therefore, for this project AkzoNobel created a multi-
functional team, bringing together people from the sales and 
marketing, R&D, technical, safety and regulatory teams right 
from the start. Normally, the regulatory department would 
only have been involved in the project towards completion. 

There was early and direct contact between product 
regulatory and safety groups. All data and full reports were 
shared, along with explanations of what the data meant. 
There were also open discussions over the toxicology profile. 
with the customer, who was happy with the presented work 
and decided to go ahead with the new product.

“It’s important to know the customer needs, even if the main 
driver is product stewardship there are also other aspects. 
You develop your solution, you discuss with the customer 
and then you work with the authorities,” Ms Österberg says.

Biodegradation was a major driver for the customer. EDTA, 
a commonly used chelating agent, is not biodegradable. 
“However, when the customer started testing this product, it 
was shown that this product was not biodegradable in use in 
US sludge from waste treatment plants, whereas it had been 
proven to be readily biodegradable in Europe,” she adds.

This led to discussions with the customer and the teams 
concluded that the European bacteria were accustomed to 
nitrilotriacetic acid (NTA), a chelating agent which has a 
similar structure to GLDA and therefore was able to degrade. 
They began preliminary tests with a wastewater treatment 
plant simulation – collecting sludge from wastewater plants in 
the US where this new chelating agent had been introduced. 
After six months of trials it was discovered that the bacteria 
had adapted to these molecules and were able to degrade it.

While the tests were ongoing, the customer filed and received 
the relevant governmental approvals. In the US, it is necessary 
to file a pre-manufacturing notice (PMN) for new chemicals.
At the same time it submitted PMNs for the Canadian 
Environmental Protection Act (Cepa) and the Federal 
Insecticide, Fungicide and Rodenticide Act (Fifra) and  
also obtained the design for the environment at the same  
time they did REACH registration. 

AkzoNobel also knew that the US Environmental Protection 
Agency (EPA) had concerns over the effects that certain other 
chelating agents had on human health. Therefore it worked 
with EPA scientists to develop a short-term methodology  
that measured kidney biomarker proteins. 

The 28-day study was agreed on as suitable replacement 
to the $2m, two-year cancer study the agency had initially 
requested, thereby reducing the length of time and the 
number of laboratory animals used. GLDA was proven to 
have an excellent safety profile. It was also decided that the 
Environmental Defense Fund (EDF), an NGO, should look  
at the work and conduct a case study, which was then 
presented in their business blog. 

Conclusions

Ms Österberg puts the success of the cooperation between 
AkzoNobel and its customer on being able to connect product 
stewardship with the sustainability profile of the molecule, 
and having sales and marketing working closely together. 
She also stresses the importance of the focus on collaboration 
and transparency from the start. Direct collaboration with the 
customer and the EPA established long-term trust. 

The full study on the biomarker was presented to the EPA 
and they were so happy with the results they included it on 
their own poster at conferences. The customer also presented 
the results and published a joint publication with AkzoNobel.
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Safety must be designed in
Customers will not pay a ‘green premium’ but it still has a marketable value  
in some applications

“On the macro level, chemical management is easy. Everybody 
agrees that greener and safer chemicals are the only sustainable 
path forward,” says Amit Paul, managing director of Paxymer. 
Unfortunately at the level of individual products, there are 
always obstacles to this goal. Three typical objections are:

• “our customers will not pay a green premium”;

• “the substances and solutions we have are compliant”; and

• “it’s more expensive than our current solution”.

This is the roadblock in mentality that has to be eliminated on 
the path to better chemical management, in Mr Paul’s opinion.

Paxymer itself is a small, Stockholm-based company which 
was spun out of polymer chemistry consultancy PP Polymer 
in 2009. It was born largely out of work its parent had done, 
which was in turn based on a study by the Swedish Civil 
Contingencies Agency (MSB) and the US Fire Marshals on 
apartment fires in both countries. 

This study established that escape times in fires had fallen 
from 15 minutes in the 1950s to two to three minutes in the 
1990s, in large part because of the growing use of plastics and 
the design of flame retardants (FRs). FRs were traditionally 
designed for compliance with testing standards rather than 
the larger aspects of fire safety. Paxymer’s aim, says Mr Paul, 
is to get back towards 15 minutes. 

Moving away from halogenated FRs is one aspect of this; 
another is designing for fire safety. The long-standing problem 
with non-halogenated FRs has been that to be efficient flame 
retardants, they have to be added in large quantities into the plastics. 

This in turn has negative effects on material performance. 
Paxymer’s eponymous product addresses this problem by 
boosting the performance of halogen-free FRs, including 
reducing the heat release rate, eliminating dripping, and 
reducing both the amount of toxic smoke and smoke released.

Market drivers

The two key drivers to chemical management and product 
substitution, in Mr Paul’s view, are legislation and standards. 
However, rather than driving the market, legislation is there 
to round up the laggards; most companies are well aware of 

impending legislation and adapt their portfolio ahead  
of time. 

Standards, within FRs, are the whole story because FRs are 
put in to products only when standards effectively dictate it. 
“Standards are often driven by special interests but they can 
also be a powerful tool for setting the agenda in an industry, 
opening up opportunities for new formulations,” he says. 

The MSB and the US Fire Marshals had a clear set of  
objectives in terms of fire safety and, 20 years on, this made 
it into the standards in the form of the EU’s construction 
products directive (CPD) and EN 45545, a rolling stock 
standard, which are designed based on those principles. 
However, a 20-year timeline is very long in terms of effecting 
rapid change in the market.

A third driver of chemical management of increasing 
importance is entrepreneurs, intrapreneurs and brand owners. 
Previously, this was usually combined to some degree with 
external pressure of some kind, but more recently, says  
Mr Paul, we have been seeing more and more initiatives  
from the original equipment manufacturers (OEMs) and 
brand owners in this space to push through their projects.

Success factors

There are five key success factors for the implementation of 
greener technologies in Mr Paul’s view. The most important, 
perhaps, is ‘value, not cost’, which he sees being implemented 
in all of the most successful projects.

Brand owners are typically skilled at extracting value; and to 
them material cost is usually not the main driver of total cost. 
Suppliers on the other hand are very cost-conscious. 

Green technologies should not be subsidised and must stand on 
their own merits to survive trend shifts in legislation, but “when 
you add ‘green’, health consciousness or chemical management, 
and design it carefully, that has a value and that is something 
that you should be able to capture from the market.”

‘Process, not component’ refers again to the basis of calculation. 
Simply comparing alternatives kilo for kilo does not reflect the 
true cost. For example, moving away from halogenated FRs 
could reduce the need to use personal protective equipment 
(PPE) or the cost of special waste treatment. 
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‘Proactive, not reactive’ is more self-explanatory. “If you 
always wait for the last minute and need to find a drop-in 
solution, you are rarely going to find the best solution and  
you are probably going to end up redesigning and 
redesigning,” says Mr Paul “and what is the cost of that?”

In the same vein is ‘systematic, not first acceptable’. 
Companies that take a systematic approach and stress-test a 
new technology tend to be successful.

“There are problems when implementing new technologies. 
If you know what to expect and develop solutions upfront to 
these common problems, when you scale up, you will save 
money in the medium to long term” says Mr Paul.

The final factor is ‘purpose, not project’: companies that have at 
least a basic organisational conviction or a sustainability strategy 
are more successful. This may be personal commitment from the 
key people or something mandated. Either way, it is essential.

Case studies

Paxymer has worked on a number of projects where chemical 
management goals were part of a product redesign. One was 
with 3M, who wanted to design a low-cost, ‘green’ welding 
mask. The customer, as a vision-driven OEM, was very 
hands-on and had four non-negotiable requirements:

• replacing polyamide (PA) as the base material with 
polypropylene (PP) – a big technical challenge, as PA  
is an engineering grade and PP is a commodity;

• high demands on the aesthetics of the mask;

• no SVHCs to be used, as per 3M’s sustainability  
strategy; and

• being market-ready within six months.

Other than these non-negotiable requirements, the field was 
open for creativity, Mr Paul says. 3M understood how its 
supply chain worked and drove the project, together with 
Paxymer. And it had to be driven, because changing from  
PA to PP was a major issue for the moulder. 

In the second project, Paxymer worked with a large European 
company on low-smoke, zero-halogen conduits. For many 
years, Mr Paul says, ‘halogen-free solutions’ have been 
marketed in this field that are actually not really halogen-free 
but low halogen, as defined by specific standards. Therefore 
price competition in this space has been gruelling. 

The customer responded by seeking to introduce properly defined 
low-smoke products. Like 3M, it had some essential requirements:

• competitiveness on price;

• strict but standard mechanical requirements;

• processability;

• creating something new; and 

• the concept of low-smoke.

“It was a close collaboration. We know our chemistry and how to 
formulate; they know their product and how the market works. 
That was critical to the success of this project,” says Mr Paul. 

Other success factors included the opportunity to take 
a market niche and a vision-driven brand owner, who 
championed and pushed the project, aligning it with the 
company’s sustainability strategy. On a purely material  
basis, the cost was higher but it succeeded by offering higher 
value to the customer and, considering the entire process,  
the product ends up being cost-neutral.

Conclusions

Extrapolating from Paxymer’s particular experience, Mr Paul makes 
three observations which he thinks are more widely applicable:

1. Complexity is pushing problem-solving into the supply 
chain. No company can solve all of its problems alone;  
it is essential to work closely with partners. Brand owner 
are in a unique position to instigate these types of multi-
party collaborations;

2. OEMs and brand owners own their vision and what they 
want to do sets the agenda in the supply chain. Tier 1 
suppliers may be the best at manufacturing but when it 
comes to materials innovation, it may be better to include 
specialists along the supply chain; and

3. There is no green premium, but one can market value  
and this is often overlooked. All too often, companies  
do excellent work and have  good sustainability practices 
in place but market their product as just another product. 
Or the sustainability argument that could have immense 
differentiation potential for the company never enters into 
the product design phase, because this is not part of the 
development department’s task. Knowing what value your 
customer is willing to pay for and addressing that in the 
value sell could gain it a niche or even more.
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Hard choices
A small Finnish technology provider is seeking to replace hexavalent chrome in hard 
chrome plating

Hexavalent chrome (Cr(VI)) is widely used in industry.  
Almost all chromium ore is processed via hexavalent 
chromium, mainly the sodium dichromate salt, though  
other compounds, including chromium trioxide and  
various chromate and dichromate salts are also known.  
Key applications for Cr(VI) include:

• chromate pigments in dyes, paints, inks, and plastics; 

• chromate anticorrosive agents in paints, primers and other 
surface coatings; and

• chromic acid electroplated onto metal parts to provide  
a decorative or protective coating. 

Hexavalent chrome is also formed in certain industrial 
processes, such as when welding on stainless steel or melting 
chromium metal. Workers who handle chromate-containing 
products or who grind and weld stainless steel are particularly 
exposed to it. 

As a heavy metal that cannot decompose in nature, Cr(VI) can 
accumulate in dangerous quantities via the food chain if it ends 
up in drinking water or wastewater. It was in this respect that 
it is best known globally, because it was at the centre of one of 
the most notorious environmental scandals involving chemicals 
ever to happen in the US. 

In 1996, the Pacific Gas & Chemical Company settled a case  
for $333m, after many years in which Cr(VI)-containing 
wastewater from a cooling tower in the compressor station  
at Hinkley, California, was discharged over many years to 
unlined ponds and seeped into groundwater, affecting a 
wide area. This was the story behind the feature film Erin 
Brockovich, starring Julia Roberts.

Cr(VI) is highly toxic substance and is the most toxic form  
of chromium, because cells in the human body can mistake  
it for much-needed sulfates. Those who are exposed to it  
are at increased risk of developing lung cancer, asthma  
and skin damage. 

REACH drives substitution

Chromium trioxide is a SVHC under REACH for its 
carcinogenic and mutagenic properties and is subject to 
authorisation. The use of Cr(VI) in electronic equipment is 
already banned in the EU via the RoHS Directive.

The need for authorisation under REACH and consequent  
costs is prodding companies to look for alternatives. Echa is 
also offering some incentives and support. One such company 
is Savroc of Kuopio, Finland, a technology provider that is 
active in hard chrome plating. Savroc has just spent two years 
proving its technology on an industrial scale, working with its 
largest customer, Tecnocrom Industrial, a plating company  
in Barcelona. 

The company’s goal is to license and implement its patent-
pending technology. It raised €1 million in additional funding 
from investors in August 2017 in order to build a new 
technology centre and expand international sales. The centre 
has since been completed. 

Partly funded by Finland’s Centre of Economic Development, 
Transport and Environment, this has two plating lines and 
can provide customers with training and testing services, and 
samples. This year, says chief technology officer Juha Miettinen, 
the company is negotiating license sales and “we have a few 
new industrial installations going on”.
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Trivalent chrome plating

Savroc’s technology replaces the hexavalent chromium used 
in hard chrome plating with trivalent chromium (Cr(III)). The 
different chemical properties of Cr(III) mean that is much less 
toxic. So, because its process uses REACH-approved chemicals 
throughout, the company believes its solution can help plating 
companies to compete, despite REACH restrictions.

“The use of a trivalent chrome electrolyte ensures there are  
no REACH compliance problems with the chemistry, because 
the process is completely hex chrome-free,” says Mr Miettinen. 
“And because our plating process uses a standard electrolytic 
method, the same methods can be applied.” It also means  
that customers can use a familiar process, changing only  
the chemistry.

There are Cr(III)-based coatings on the market, says Miettinen, 
but these are mainly used for decorative purposes and have 
found limited applications because of their poor mechanical 
properties. Savroc’s solution is to use a proprietary TripleHard 
additive that facilitates plating of 1,700 Hv hardness. This is not 
just sufficient for industrial applications, it is also significantly 
above of the 1,000 Hv of standard Cr(VI)-based plating.

As well as standard electrolytic processes, the technique also 
uses a thermal pulsation treatment. According to Mr Miettinen, 
this produces internal diffusions and phase transformations 
inside the chrome layer. This “kind of multi-phase structure” 
in the coating stack “transforms the hardness of these layers 
stacks. This decreases as a function of depth, resulting in a sort 
of elasticity function,” he says.

While the chrome coating can be added directly to a steel base, 
the company particularly promotes the additional use of nickel 
under-layers, which significantly increase the anti-corrosion 
properties of the coating. Thus, says Mr Miettinen, the process 
not only avoids authorisation fees for REACH compliance 
but provides financial benefits longer-term because “better 
mechanical properties result in less maintenance”. 

Future plans

The company has five patents pending, for which it is making 
applications in eight regions worldwide. “So far we have 
not found any one-to-one competitors in the market,” says 
Mr Miettinen, which “gives us a remarkable competitive 
edge. Legislation is also a really strong driving force for us. 
These regulations force customers to switch to greener, safer 
chemistry and toxic-free alternatives,” he adds.

The process has to date produced automotive parts, cylinders, 
hydraulics valves, pistons, shock absorbers and even shotgun 
barrels and grenade mortars. “The current focus is with 
hydraulic cylinders because of the anti-corrosion properties  
we can produce and because this is a high-scale business,”  
Mr Miettinen says. “However, we have also passed a 
customer’s shooting tests on gun-barrel applications.”

“Cr(VI) is highly toxic substance and 
is the most toxic form of chromium, 
because cells in the human body can 
mistake it for much-needed sulfates. 
Those who are exposed to it are at 
increased risk of developing lung cancer, 
asthma and skin damage.”



28 | Business Guide to Safer Chemicals

BPA could get canned
A major can coatings producer has worked with other stakeholders to develop  
an alternative to bisphenol A-based epoxies

Bisphenol A (BPA)-based epoxies have become the default 
option in the coating of metal cans for food packaging over 
the last 60 years. About 80% of all metal packaging uses it, 
according to Thomas Mallen, technical director at Sherwin-
Williams Packaging, which was known as Valspar until its 
acquisition by the coatings giant in June 2017.

BPA was put on the REACH candidate list of SVHCs due  
to its Category 1B reprotoxic properties in January 2017.  
Since 1 March 2018, all manufacturers, importers, or suppliers 
have had to classify and label mixtures containing BPA in this way.

In June 2017, Echa’s Member State Committee also voted to 
identify BPA as a SVHC because of endocrine disrupting 
properties which cause probable serious effects to human 
health, giving rise to an equivalent level of concern to 
carcinogenic, mutagenic and reprotoxic (CMR) substances. 
Finally, the BPA entry was also updated to include endocrine 
disrupting properties causing adverse effects to the environment.

The substance has been banned from infant feeding bottles 
across the EU since June 2011, while three member states have 
banned it in other materials that come into contact with food 
intended for infants and children under three years. France  
has banned it in all food packaging, containers and utensils.  
It is still permitted in food contact materials, but with 
maximum migration limits that the European Food Safety 
Authority (Efsa) is re-evaluating.

Thus, there is a clear regulatory driver towards removing BPA 
from the epoxies used in can coatings. However, doing this 
without making compromises in terms of safety, performance 
and high speed application is a huge challenge, Mr Mallen  
says. There are a number, of reasons technical, regulatory  
and societal, why this is so. 

First, BPA is used twice in the synthesis of these epoxies, so two 
steps are impacted by any changes. Secondly, a means has to be 
found to achieve a high molecular weight linear (not branched) 
polymer, in order to preserve the material’s flexibility and 
ability to coat metals, and to ensure the same extremely low 
level of residuals that might migrate into the food.

“The replacement material must also be free of endocrine 
activity, to avoid regrettable substitutions,” says Mr Mallen. 
“As we went through material discovery, we soon found that 
there is no one definition of what an endocrine-active material 
is, so that was a challenge too. And, once we had discovered 
one, it was important that society accepts that not all bisphenols 

are of concern. Many of them have no endocrine activity at  
all, but they are also not suitable for making polymers  
or monomers.”

To get to the point where there are no concerns among 
stakeholders and society involved addressing several problems 
in the way regulatory agencies work, Mr Mallen continues. 
Food contact agencies generally focus on conventional safety 
and risk-based safety assessments, and are concerned with 
other toxicological endpoints than endocrine disruption. 
Chemical inventory regulatory agencies – like Echa with 
REACH or the US EPA with TSCA – require GLP-based 
procedures for human health and environment. 

“Those have limitations in terms of fully utilising tests to look 
for other endpoints that may be of concern,” Mr Mallen says. 
“And we recognise that there is a gap between testing for 
compliance and getting a more comprehensive answer that  
is sustainable in the long term.”

In addressing this problem, Sherwin-Williams borrowed 
the concept of ‘Safety by Design’ from the pharmaceuticals 
industry. This is generally conceived as a funnel through which 
a large number of potential products is whittled down in stages 
through investigation of their regulatory characteristics until a 
much smaller number is left but with a much higher degree of 
confidence about the probability of success.

In its product development, Sherwin-Williams starts out with 
early material investigation, to find out if a product contains 
any chromophores or structural alerts that would give rise to 
concern later down the line. The next stage was “to impose on 
our R&D group endocrine testing for the components, as well 
as the materials that they make with those components – which 
is not a trivial issue”. 

Thus, many materials could be eliminated before the company 
needed to get further down in the process to toxicological 
assessment and migration testing, which are needed in order 
to do a risk assessment. “Eventually we started talking to 
regulators and others about these materials, submitting  
dossiers and notifications,” Mr Mallen says.

Once Sherwin-Williams had a dataset it was comfortable  
with as a potential BPA replacement for can coating, it  
started reaching out to others to get their take on the  
dataset, its methods and anything missing to see what  
would convince them the materials were truly not endocrine 
active. They included:
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• academic and state research bodies, such as Tufts 
University, Texas A&M University, UMass Amherst, 
Baylor College of Medicine and the UK’s Food & 
Environment Research Agency (Fera);

• NGOs, such as ChemTrust, Breast Cancer Action, the 
Natural Resources Defense Council (NRDC), Clean 
Production Action (CPA), ChemSec and the Centre for 
Science in the Public Interest; and

• regulators, including the US Federal Drug Administration 
(FDA), Health Canada and France’s French Agency for Food, 
Environmental and Occupational Health & Safety (Anses).

Tufts and Baylor have already published on the material 
Sherwin-Williams developed and the company has conducted 
a GreenScreen evaluation for them with CPA. It also engaged 
with ChemSec and was invited to put its new material on the 
Swedish NGO’s Marketplace, which it saw as “a business-to 
-business opportunity for transparency,” Mr Mallen says.  
“It really does help innovation to get noticed.”

The product, ValPure 70, is described as a next-generation 
coating technology with epoxy-like performance. It is now 
being adopted in North and Central America and is being 
evaluated in Europe. 

The monomer for this product, tetramethyl bisphenol F 
(TMBPF), had been registered under REACH by other 
companies in a substance information exchange (Sief) but 
only at low volumes and with little detail. Sherwin-Williams 
has therefore had to generate and send more information to 
the lead registrant (LR) to make the dossier acceptable at the 
highest volume level needed. 

The epoxy was not pre-registered, so the company took that on 
itself, becoming LR for the Sief which others have joined. It is 
now going through the same process of testing and submission 
to Echa.

“One of the key things for us to develop trust between  
the stakeholders in society was to be transparent and put  
all the material from us and others on a dedicated website,”  
Mr Mallen says. “We feel like we met the challenge, although  
of course the journey continues.” 
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