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About the Author 

Dr. Tim Yeomans is the Centre Manager for  Shannon 
Applied Biotechnology Centre, a collaboration between two 
third level colleges in Ireland. Tim holds a PhD in 
Microbiology and postgraduate qualifications in Technology 
Commercialisation and Innovation Management. Tim has 
worked in research and development for 20 years, both in 
industry and academia. In his role in Shannon ABC, Tim is 
responsible for the scientific direction of the Centre, 
intellectual property management and business and technology development.

The audience for this scientific e-book 

• People with health issues such as asthma and allergies looking for 
recommendations to improve the air quality in their homes and reduce asthma 
and allergy triggers that impacts their lives 

• Those concerned about their wellness and wellbeing looking at understanding 
and improving their indoor environment in general 

• Buyers looking at purchasing the best quality products for their homes, 
offices, school or workplace 

• Concerned individuals investigating what chemicals are ingredients in a wide 
range of products and the impact they have on health.
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Structure and Length of this e-book 
• 5 chapters featuring selected products we come into contact with every day

How does this content offer something 
different?

• Technical and scientific content written in an accessible way with easy to 
understand knowledge.

• Detailed description of each chemical and “why” it is used in the featured 
products.

• Top recommendations are given at the end of each article to help the reader, 
summarizing the most important takeaways .

• Relevant Certification marks are listed, explained and compared to give a 
better understanding of the certification landscape to the reader.

Chapters 

1. Chemicals in Textiles

2. Chemicals in Paint

3. Chemicals in Cleaning Products

4. Chemicals in Flooring

5. Chemicals in Insulation
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Chemicals in Textiles
We are constantly in contact with textiles in our 
environment and so safety and confidence in these 
products is vital. Textiles comprise a significant part of 
our consumer world: clothing, bedding, furnishings, 
carpeting, towels, car interiors and so on, are all made 
from textiles. They can be made of natural or synthetic 
fibres but any allergic reactions or health implications 
are generally as a response to fibre treatments, such as 
dyeing and other chemical finishes, rather than the 
textile itself.

What chemicals are used in 
textiles?
Natural textiles can include material such as wool, flax, silk, cotton, bamboo and 
hemp and synthetic includes such materials as acrylic, nylon, rayon, spandex and 
polyester. Chemical finishes to textiles can greatly improve their wearability, 
appearance and functionality, and a great many functional chemical finishes we 
simply take for granted.

Chemical finishes can be durable or non-durable and different chemicals will bind at 
different strengths to different fibres. These can include:

Claim: May contain:

Crease resistant finish Formaldehyde, citric acid

Anti-Microbial finish Phenols, quaternary ammonium compounds, 
organo-silver

Hydrophillic finishes Oxy-ethylated polyamides

Anti-static finishes Silicone, poly ammonium quaternary salts

Non-slip finishes Silica gel

Fire resistant finishes Brominated flame retardants, Chlorinated flame 
retardants, Phosphorous-containing flame 
retardants

Easy care finish Formaldehyde

Dyeing Azo dyes, disperse dyes
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While chemicals and their functionality have very much become a way of life for most 
people, their use must be monitored in order to ensure that they do not have 
detrimental effects on the user. Some examples of chemicals used in textiles are as 
follows:

1. Formaldehyde

Formaldehyde is a Volatile Organic Compound (VOC), meaning that it can be 
released into the atmosphere. It is predominantly used in fabrics to prevent wrinkling, 
but can also be used for water-proofing and to promote color fastness. In larger 
quantities, formaldehyde can cause respiratory problems and skin irritation; it may 
cause exacerbation of asthma or cause allergic contact dermatitis [1]. For these 
reasons there are limits to the amount of formaldehyde allowed in consumer 
products. Limit levels are normally set for ‘free formaldehyde’ (the amount present in 
the product) and ‘released formaldehyde’ (the amount that may be given off or 
released by the product). The most stringent limits for formaldehyde are based on a 
method that examines the released formaldehyde and is based on a Japanese 
standard (Japanese Law 112); this method is applied as follows:

In the 1960s formaldehyde levels could be as high as 3,000ppm, this had declined to 
below 500ppm in the 1980s and in general most clothing now has relatively low 
levels of formaldehyde. Where price and quality continue to be a pressure on the 
textile industry however, it can be possible for lower quality material to enter the 
supply chain and so a range of certification standards have been developed to help 
companies to ensure that the textiles they are using are of appropriate quality and 
safe to use.

Used in: Limit level:

Products intended for children 
younger than 3 years of age

Not detectable (less than 20 parts per 
million (ppm), equivalent to 0.002%)

Products that come into direct 
contact with the skin for children who 
are 3 years of age and older and for 
adults

Less than 75 ppm (equivalent to 
0.0075%)

Products that do not come into direct 
contact with the skin

Less than 300ppm (equivalent to 0.03%)
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2. Azo dyes

Azo dyes are found in 60-80% of all colorants and are responsible for the vivid 
colours that can be seen in many textiles, especially clothing. Azo dyes can quite 
easily come off fabrics and can break down to release chemicals called aromatic 
amines, some of which have been reported to cause cancer.Some dyes can also 
cause contact dermatitis, the most common of which being disperse blue 106 and 
disperse blue 124. In 2003 the EU banned azo dyes that could release one or more 
of the 22 most dangerous aromatic amines; in the United States these dyes are only 
banned in the state of California. Given the variation in regulation of   these dyes 
internationally, independent certification standards have emerged as an excellent 
mechanism for responsible manufacturers to ensure that their products meet the 
highest requirements in terms of consumer safety.

3. Heavy metals

Heavy metals are often used as part of the dyeing process and include antimony, 
cadmium, lead, mercury and chromium VI. Once absorbed by the body, these metals 
can accumulate in the liver or kidney and cause serious health problems. Cadmium, 
lead and chromium IV are classified as carcinogens, with cadmium being restricted 
in Europe for some time. The use of mercury and lead has been restricted in textiles, 
however they are still of concern.

4. Organotin compounds

Organotin compounds are mainly composed of tin. Their main application is in the 
prevention of body odour in clothing, however they may also be used as 
antimicrobial agents. Similar to heavy metals, these tin compounds can accumulate 
in the body, and affect the immune and reproductive systems. Tributyltin (TBT) and 
dioctyltin (DOT), two types of organotin compounds are banned across the EU at 
levels above 0.1%.

5. Chlorobenzenes

Chlorobenzenes are used in the dyeing process as carriers or levelling agents. They 
are more often used in polyester and polyester blend textiles, rather than natural 
textiles. They can be toxic by inhalation or skin contact and can accumulate in the 
body over time affecting the liver, thyroid and central nervous system. 
Chlorobenzenes are restricted for use in the EU, to levels below 1.0mg/Kg.
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How do I ensure that my clothes are free from 
dangerous chemicals?
The chemicals listed above are some of the more common chemicals used in 
textiles, however there are many more used for other functions including plasticity, 
water resistance, flame retardancy and so on. In this context, with the amount of 
chemicals that can be used, the limit levels that may change from country to country 
and even within a country, it can be very challenging for manufacturers to keep 
up.  Globalisation provides companies and consumers with many opportunities 
through enhanced choices, but with it brings many challenges. Manufacturers can 
source textiles from anywhere in the world, which has many benefits, but also raises 
many questions. For example, how does a clothing manufacturer in Los Angeles 
know that a textile producer in India, China or Europe is producing clothing that 
complies with the chemical limit levels outlined above? The State of California has 
the lowest limit levels in the US, on par with the EU. However, where long supply 
chains are concerned, how can manufactures know for certain if limit levels were 
adhered to? 

There is also an element of corporate social responsibility; while some chemicals 
may not be banned, it may be more appropriate to use more environmentally friendly 
alternatives – how can companies be sure that their suppliers are complying with 
this? Once incorporated into the fabric it can be almost impossible to tell what 
chemical has been used and how much (unless destructive testing is performed).

The need for answers to these types of questions has led to the establishment of 
several textile certification programs. These range from specific certification of 
textiles for adherence to chemical limit levels, to examination of the supply chain to 
ensure that it is as ethically responsible as possible.

Some of these certifications include:
• Oeko Tex®
• Asthma and allergy friendly® Certification Program
• Nordic Swan Ecolabel
• Global Organic Textile Standard
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Oeko-Tex®
Oeko Tex®is a global standard for textiles and has been in 
existence since 1992. It certifies a range of products from 
curtains and jackets to bedding and baby clothing. Their 
certification is textile specific and is based on four product 
classes with increasing limit levels based on intensity of skin 
contact and skin sensitivity. Their focus is on ensuring a textile 
product poses no risk for human health. The types of compounds that Oeko-Tex® 
certify against include free formaldehyde, heavy metals, chlorinated phenols, 
colorants, tin compounds, flame retardants, volatile emissions, etc. The Oeko-Tex® 
standard focusses on comprehensive testing of the textile and does not address 
supply chain, environmental issues or organic certification.

asthma and allergy friendly® 

The  asthma & allergy friendly®  certification program was 
established in 2006. It is operated by Allergy Standards Ltd in 
collaboration with the  Asthma and Allergy Foundation of 
America(AAFA),  Asthma Canada and is also operated 
internationally through a global certification mark. ASL only 
certify products that have undergone physical testing at  ASL accredited testing 
laboratories, according to specific testing standards. In terms of textiles, ASL focuses 
on  bedding, toys, filters and raw material. The  asthma & allergy 

friendly®  certification program maintains a focus on consumer products that will 

improve the indoor environment for those suffering from asthma and allergies.

Nordic Swan Ecolabel
The Nordic Swan Ecolabel was established in 1989 and is a 
voluntary ecolabelling scheme for the Nordic countries 
(Denmark, Sweden, Norway, Iceland and Finland). The 
Nordic Swan Ecolabel is applicable to a wide range of 
consumer categories, with textiles being one of these. Within 
its textiles testing, the Nordic Swan Ecolabel is divided into 
several categoriesincluding: Baby products, textiles, hides/
skins and leather. The testing required by this certification 
mark covers similar areas to the Oeko-Tex® standard, however it also includes 
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environmental impacts such as the impact of textile processes on local waterways, 
energy consumption and packaging considerations.

Global Organic Textile Standard

The  Global Organic Textile Standardpromotes ecology and 
social responsibility as well as the chemical analysis of the 
textiles. It requires that at least 90% of the fibres used in 
products are certified organic. It also addresses water usage 
and to a certain extent, worker rights within the manufacturing 
facilities. Textiles certified as organic will be safe for human 
use, however as with all certifications, you should inform 
yourself fully about them based on their usage before purchasing.

Concentration is key in terms of use of chemicals, both in terms of functional 
efficacy, but also in terms of safety for humans. Chemicals have played a 
transformative role in all sectors and especially so in textiles. What is crucial for 
companies who want to ensure as safe a product as possible for their consumers is 
that limit levels are adhered to, and that this adherence can be clearly communicated 
to the consumer.

What should you do next? 
If you do have sensitivity to chemicals that may be present in clothing there are 
some steps that you can take that may help.

1.Wash clothes prior to wearing - if there any residual or unbound chemicals 
present they may be removed.

2. Try to avoid 'functionalised' clothing such as wrinkle resistant as they are more 
likely to have been chemically treated.

3.Ask the consumer outlets where you purchase from as to whether the textiles 
have been chemically treated. If more consumers were to query this, and to base 
purchasing decisions on this,  it would become more of a priority for the clothing 
outlets.

Knowledge of what chemicals you are sensitive to is key, Certification standards can 
be an excellent way to determine the suitability of specific textiles for you. 
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Chemicals in Paint
People with asthma and allergies are advised to 
avoid volatile organic compounds (VOCs)1,2, but in 
certain circumstances these can be unavoidable. 
When carrying out necessary tasks such as painting 
the home, how can you reduce your exposure and 
what should you be looking out for in People with 
asthma and allergies are advised to avoid volatile 
organic compounds (VOCs)1,2, but in certain 
circumstances these can be unavoidable. When 
carrying out necessary tasks such as painting the 
home, how can you reduce your exposure and what 
should you be looking out for in your paint?

Solvent-based paint
Organic solvents are the main source of VOCs in paint. A solvent is the carrier or 
vehicle for the paint. Organic solvents carry the paint to the wall and allow it to 
spread; it then evaporates leaving the paint on the wall in an even film. 
Unfortunately, this evaporation of organic solvents is the main source of VOC. This 
can cause “Eye, nose, and throat irritation; headaches, loss of coordination, nausea; 
damage to liver, kidney, and central nervous system”3. These side effects are not 
restricted to those suffering from asthma, however throat and lung irritation can 
cause a substantially greater problem for those suffering from asthma as it can 
prompt an asthma attack2.

In the past decade significant steps have been taken to reduce the amount of 
organic solvents used in paint. However, often the lower-solvent compounds are the 
most effective. In the development of more desirable paints, significant steps have 
been taken to ensure that the quality of the paint also remains a priority. For a 
consumer product to be commercially successful it must appeal to the mainstream; 
consumers won’t purchase a ‘greener’ product if it is less effective than the 
alternatives4.
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Water-based paint
Water-based paints were created in response to 
demand for healthier and greener paint options. 
These paints use water as the carrier or vehicle. 
Advances in formulation mean that some water-
based paints now perform on par with solvent based 
paints. Water-based paints have significantly lower 
solvent and VOC content, and are easier to clean up, 
also removing the need for toxic mineral spirits. With 
the removal of solvent from paint, certain functional 
properties need to be replaced with substitute 
compounds.

Microorganisms can’t grow in cans of solvent based 
paints, therefore water-based paints, require a preservative to suppress any 
significant microbial growth. In 2017, a well-known paint company removed a 
preservative from a paint line that was on sale in an independent DIY chain. 
Unfortunately, as this was a water based paint, this removal allowed bacteria to grow 
in the paint cans. When the paint was applied to walls, it resulted in a smell that was 
compared to cat urine and rotten animals! This smell was due to the production of 
ammonia and hydrogen sulphide by bacteria in the paint cans5.

The company has since re-added the preservative to the paints, and did maintain 
that the paint only emitted these odours ‘in exceptional circumstances’, the DIY chain 
also compensated people affected by this problem (although not always to their 
satisfaction)5.
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Chemicals and their function in paint
Paints are generally made up of several compounds that carry out specific functions 
listed below6:

There are a range of other chemicals that may be found in paints and may pose 
health concerns in general7. These include:

1. Formaldehyde

Formaldehyde is added to paint to inhibit bacterial and fungal growth. However there 
are several health concerns with respect to the off-gassing of formaldehyde from 
freshly painted indoor surfaces. An increase in formaldehyde and VOC levels after 
painting correlates with asthma and bronchial hyper-responsiveness8. A relation 
between nocturnal attacks of breathlessness and indoor concentrations of 
formaldehyde and VOC in the home was also found9. The United States 
Environmental Protection Agency (EPA) recognised that everyone is exposed to 
small amount of formaldehyde in the air, and exposure can cause irritation of the 
eyes, nose and throat and neurological effects10.

Ingredient: Function:

Pigments To impart colour and opacity

Binder A polymer (or resin) to hold the pigment in place

Extender Larger pigment particles that are added to give additional 
functionality – strengthening the film, improving adhesion, etc

Solvent Either an organic solvent or water can be used to reduce the 
viscosity of the paint and to  make it easier to spread

Pigments To impart colour and opacity

Additives To modify the properties of the liquid paint or dry film, eg anti-
fungal. 
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2. Acetaldehyde

Acetaldehyde is added to paint as a binder. Although it is also present in the 
environment in low levels, and is even produced in the body after the breakdown of 
alcohol, exposure to acetaldehyde off-gassing can cause irritation of the eyes, skin 
and respiratory tract11. Acetaldehyde is also a specific inducer of airway hyper-
responsiveness in asthmatic patients12.

3. Mercury

Phenylmercuric acetate is used as a preservative to prolong the shelf life of paint by 
inhibiting the growth of bacteria and fungus in water-based paints. In one particular 
published case, a child exposed to paint fumes in his home for 10 days was 
hospitalized with acrodynia, a form of mercury poisoning. A follow up study 
investigated homes painted with the same brand of paint and found increased 
mercury concentrations in the urine of inhabitants. The particular brand of paint 
contained 2 ½ times the EPA recommended limit for mercury13. Phenylmercuric 
acetate has been banned for use in paint in several markets including the European 
Union  and the USA.

4. PGE

Water based paints can contribute to a lower overall VOC exposure, however a 
study in 2010 showed a correlation between PGEs (propylene glycol and glycol 
ethers) and greater risk of developing asthma and allergic diseases. PGE is a VOC 
that has a lower volatility than other VOCs, and still performs very well as a solvent. 
For this reason it can be used in water based paints in order to reduce the overall 
VOC levels, but nevertheless has its own exposure concerns14.
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What are ‘Healthier’ Paints?
Significant innovation has occurred in the paint 
sector in the last decade, including better 
formulation technologies and new additive options. 
These have facilitated the development of more 
sustainable paints that can perform on par with 
traditional solvent based products15.

The production of more sustainable, ‘healthier’ 
paints has been in response both to consumer 
pressure, and tighter regulations around the VOC 
content of paints. Following application, paints can 
continue to emit VOCs as they dry. Standardised 
testing for the determination of the VOC profile of 
paint, measures emission at specified time 
points eg24, 48 and 96 hours16. While most people would ventilate a room well while 
they are painting, ventilation may be required for a period of time after the paint has 
actually been applied.

How to identify low VOC paints?
Several programs exist that test paint and provide a certification mark, based on the 
paints’ compliance with their testing standard. As well as determining relative safety, 
these certification marks may also measure performance of the paint.

Green Seal

The Green Seal Certification for paints assesses these products 
on the basis of environmental impact. It includes testing for 
performance, health and environmental requirements, end-of-life 
management, packaging and labelling requirements. In terms of 
health aspects, there are a range of chemicals that are banned, 
and limits are defined of VOCs in the paint product, as well as 
once applied and emitted17.
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UL Environment – Greenguard

Greenguard certification is primarily focussed on promoting 
  healthier indoor environments and was first established to 
assist EPA purchasing decisions. The Greenguard certification 
for paint, tests for total VOC levels in the paint, as well as 
emissions over time. This standard is primarily focussed on air 
quality and does not measure performance characteristics18.

Scientific Certification Systems (SCS)

The SCS Indoor Advantage Gold  is also focused on   indoor air 
quality. Compliance with this certification standard is measured 
based on indoor air quality modelling and VOC emission over 
time. Similarly to the UL Environment standard, the SCS 
Certification does not address performance characteristics of the 
paint19.
 

asthma & allergy friendly® 

The  asthma & allergy friendly®    Certification Program is 
operated by  Allergy Standards Ltd in collaboration with 
the  Asthma and Allergy Foundation of America,  Asthma 
Canada and is also operated internationally through a global 
certification mark. Paint certification is based on the impact 
on the indoor environment for those suffering from asthma and allergies. The 
programme assesses the chemical constituents of the paint for toxins and allergens, 
as well as testing VOC emissions over an extended time course. Finally the physical 
performance characteristics are measured to ensure the quality of the product20. 
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What should you do next?
While avoidance of triggers is a key part of an asthma management plan, this may 
not always be an option. In these circumstances, steps should be taken to minimise 
exposure as much as possible.

1. Minimise sources of VOCs – select a paint that has been designed (and 
tested!) to be low in VOCs. Select a paint that has been certified by a third 
party agency if possible, and educate yourself as to what that certification 
means

2. Use of water based paint to remove the need for white spirits and therefore to 
remove an additional source of VOCs

3. If you are particularly sensitive to the chemicals contained in paint, use 
appropriate protective clothing – gloves, goggles, face mask

4. Paint well in advance of use of the room if possible, to allow time for VOCs to 
complete their emission timeline

5. Always paint in a well ventilated area. Paints can emit VOCs for many hours 
following application (up to 14 days!) and so even after painting the area 
should be kept as well ventilated as possible.

You should always follow your healthcare professional’s advice. If the purchase and 
use of paint is absolutely necessary, try to minimise exposure and select the most 
inert paint possible based on defined, tested measures. 
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Chemicals in Cleaning Products

Even the most eco-friendly, inert cleaning 
product contains chemicals. What is 
important is the  type of chemical and how 
much of it is present.

In order to avoid exposure to dust, animal 
dander and dust mites, regular cleaning 
regimens should be adhered to using 
effective cleaning products1. For sensitive 
individuals, cleaning can be a double edged sword. Some cleaning products that 
contain natural chemicals like tea tree oil or plant extracts may induce an allergic 
reaction2,3. However, reactions to cleaning products can also occur via non-
allergenic reactions such as contact dermatitis and inhalation of irritant compounds.

Chemicals and their function in cleaning products
While cleaning products can contain an array of ingredients, some general classes 
are as follows4:

Table 1. Cleaning product ingredient classes

Ingredient: Function: Example:

Builders Reduces water hardness to 
increase efficacy of surfactant Sodium carbonate

Bleach Oxidises and removes soils, 
lightens appearance of stains Sodium hypochlorite

Enzymes Speeds up breakdown of soils 
(biological) Amylase

Surfactants Removal and emulsification of oils Linear alkylbenzene 
sulfonate

Solvents Dissolving soils, product 
preservation Ethanol

Chelants Binds with metal ions to prevent 
deposition

Ethylenediamine tetra-
acetic acid (EDTA)
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The majority of classes in Table 1 incorporate synthetic chemicals, which are often 
more effective (and cheaper) than natural sources. Listed below are some common 
chemical ingredients found in cleaning products:

1.    Bleach (sodium hypochlorite)

Bleach is often used in cleaning solutions to whiten or remove stains. It is also used 
to degrade organic products (ie dirt/grease) and can act as an antimicrobial agent. 
When mixed with water, sodium hypochlorite produces hypochlorous acid – this 
provides the whitening and antimicrobial activity. Sodium hypochlorite can be 
extremely dangerous and so should be used with care. Use of bleach with other 
types of cleaning products can release chlorine gas, which is extremely dangerous 
when inhaled.  Skin contact can also cause irritation or burns and bleach is corrosive 
at higher concentrations.

2.    Enzymes

Enzymes are natural compounds that are used to break down organic soils. Some 
types of enzymes used can include lipases ( for breaking down fats) and proteases 
(for breaking down protein). These are natural compounds and can elicit an allergic 
reaction, both by contact with skin and inhalation8. Predominantly they are 
associated with occupational exposure5, however if you do have an allergy to certain 
enzymes, products containing these should be avoided.

3.    Surfactants

Surfactants change the properties of water to enable the cleaning solution to wet a 
surface more quickly, providing for more rapid removal of dirt. Part of the surfactant 
structure is attracted to oils (found in grease), the other is attracted to water. This 
opposition provides a way for the surfactant to ‘pull’ the grease away from the 
surface to be cleaned. In addition to being used in cleaning products, surfactants are 
also used in personal care products, however some surfactants can cause irritant 
dermatitis, and should be avoided where possible. These include sodium lauryl 
sulfate (SLS) and dodecyl trimethyl ammonium bromide (DTAB)6.
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4.    Solvent

A solvent is simply a medium that will dissolve something – when sugar is dissolved 
in water, the water is acting as a solvent. Sometimes water is not enough though and 
in these circumstances other solvents are added for efficacy. These can include 
short chain alcohols and glycol ethers. These solvents act similarly to surfactants, 
being soluble in water but also able to penetrate oily soils. Exposure to solvents is 
generally through inhalation; studies of occupational exposure to solvents have 
shown a wide range of health effects including reproductive and developmental 
issues. Normal controlled consumer exposure to solvents should not incur these 
risks, however if you have a sensitivity to solvents then these should be avoided 
where possible7.

5.    Preservatives

Preservatives in cleaning products are used to prevent decay and spoilage of the 
product. Cleaning products are expected to have a long shelf life and so effective 
preservatives must be used. Some of these preservatives in high concentrations 
may cause reactions in sensitive individuals and so care must be taken in product 
selection.

How are you exposed to chemicals in cleaning 
products?
Inhalation

The route of exposure to any chemical in cleaning products is generally through 
inhalation or skin contact. Inhalation exposure to cleaning products is mainly through 
Volatile Organic Compounds (VOCs) although it can occur in several ways as 
outlined in Figure 1.  

VOCs are emitted from liquid and solid materials and cause “Eye, nose, and throat 
irritation; headaches, loss of coordination, nausea; damage to liver, kidney, and 
central nervous system”9. While these side effects can affect any one who is 
exposed, throat and lung irritation can cause a substantially greater problem for 
those suffering from asthma as it can prompt an asthma attack10. In the case of 
cleaning products, VOCs can come from the product itself, be a product of a 
secondary reaction, or even be emitted from a cleaned surface.
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Consumer usage of cleaning products can lead to irritation of the airways, potentially 
exacerbating already existing asthma. Occupational exposure can have more 
serious consequences with consistent exposure to chemicals from cleaning products 
being responsible for the development of work-related asthma11.

Skin contact

Exposure to cleaning products can occur routinely 
on the hand and arm. In general, any reaction is 
likely to be as a result of chemical sensitivity rather 
than an allergy.   Approximately 80% of contact 
dermatitis is a result of an irritant reaction12. 
Chemicals which may cause a reaction include 
preservatives (eg isothiazolinones13), surfactants 
(eg coconut diethanolamide14) and fragrance (eg 
limonene15).   Contact dermatitis will result in a red, 
itchy rash, and while not life threatening, can be 
extremely uncomfortable. Additional symptoms 
may include: Dry cracked scaly skin, bumps and 
blisters, swelling, burning or tenderness. In order to reduce the risk of exposure to 
the skin it is essential to wear correct personal protective equipment (PPE), ie 
gloves, to follow the manufacturer’s instructions and use products in well ventilated 
areas.
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Environmentally friendly vs Human Friendly
The emergence of the environmentally friendly 
movement in the 1970s was as a result of 
concerns about pollution and endangered species. 
While this attention has remained, the philosophy 
has expanded to almost every industry sector in 
the world; cleaning products are no different. The 
initial focus on saving species and preventing oil 
sp i l l s has been refined i n to a g rea te r 
understanding that the environment is affected by 
every decision that we make, from plastic microbeads to plastic bags, and from 
water consumption to water quality. With this evolving understanding has come a 
consumer desire to purchase products that are more ‘friendly’ to the environment, 
with a focus particularly on products containing less ‘chemicals’.

This now means that, while all cleaning products will contain chemicals, it is possible 
to purchase products that may be more suitable for those with allergies and 
sensitivities. It is important however not to confuse environmentally friendly with 
human friendly. For example, environmentally friendly cleaners will often use natural 
essential oils as an active ingredient, however these oils can elicit an allergic 
response in sensitive individuals16.  What is most important is that consumers are 
aware of what chemicals they have sensitivities or allergies to, and do their best to 
avoid products containing these compounds. Although, it can be very difficult to 
interpret ingredient labels on cleaning products.
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How do you identify healthier cleaning products?
Companies have recognised this and often use certification marks on their products 
in order to communicate effectively to customers. Common certification marks for 
cleaning products include Eco Logo, Green Seal, Safer Choice and the asthma & 
allergy friendly® Certification Program. 

Eco Logo

The Eco Logo is operated by Underwriters Laboratory, a 
company that specialises in certification, validation, inspection 
and audits. The Eco Logo is awarded to companies whose 
products have been tested and proven to have a reduced 
environmental impact. The main characteristics of the standard 
relate to life cycle assessment, supply chain review and social 
and environmental attributes. There is no health impact 
assessment as part of this certification standard17.

Green Seal

The Green Seal Certification for cleaning products also assesses 
products on the basis of environmental impact. It includes testing 
for performance, health and environmental requirements such as 
toxicity and biodegradability. In terms of health aspects, there 
are a range of chemicals that are banned, such as carcinogens, 
mutagens and undiluted ingredients that cause skin 
sensitization18.

Safer Choice

Safer Choice is operated by the US Environmental Protection 
Agency and identifies  products that perform and are safer for 
human health and the environment. The standard requires 
that product ingredients are reviewed for environmental and 
health impacts and recommends lowest impact chemicals 
from each functional class (ie surfactant, preservative, etc). 
Safer Choice does not test the product for efficacy19.
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asthma & allergy friendly®

The  asthma & allergy friendly® Certification Program is 

operated by Allergy Standards Ltd in collaboration with the 
Asthma and Allergy Foundation of America (AAFA), Asthma 
Society of Canada (ASC) and is also operated internationally 
through a global certification mark. Cleaning product 
certification is based on the impact on the indoor environment for those suffering 
from asthma and allergies, impact on health and measurement of appropriate quality 
characteristics. This program focuses more on health and efficacy as opposed to 
environmental characteristics20.

What should you do next?
Trigger avoidance is a key part of an asthma and allergy management plan, as such 
cleaning is essential. However there are some steps that you can take to minimise 
your exposure:

1. Never use more that you need – elbow grease is better than airway irritation!

2. Never mix cleaning products as this can lead to the production of dangerous 
gases.

3. Select a product that does not leave an aerosol in the breathing zone. 
Inhalation is central route for chemicals to enter the body when cleaning, 
minimising this can minimise your exposure. You may need to consider 
wearing a breathing mask if you are particularly sensitive.

4. If you are sensitive to fragrances, select a product that is fragrance free. 
However, take care - consumers often equate fragrance with effective 
cleaning and so where you use a fragrance free product, make sure not to 
use too much of it!

5. Dependent upon your reaction to cleaning products, it may be necessary to 
wear gloves to minimise skin contact, in addition, ensure you clean in a well 
ventilated area.

6. If you are dusting, either use a product that does not remain in the breathing 
zone, or use a damp cloth in order minimise dust aerosolization.

The most important thing is to educate yourself – you need to take personal 
responsibility for your allergies or sensitivities to chemicals. Understand what you 
react to and take steps to avoid it. If you wish to use certification marks as signposts 
for products that are more suitable for you, make sure that you understand what their 
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certification is based on, and that environmentally friendly does not always mean 
human friendly!
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Chemicals in Flooring
Materials used in construction, remodelling 
and decorating are major contributors of 
indoor pollutants that can greatly affect the air 
quality in your home1. The use of chemicals in 
furnishings and fittings can make the home a 
potentially unsafe environment. Flooring 
covers a substantial proportion of the home 
and so any emissions from installed flooring 
can contribute significantly to the indoor 
environment.

Flooring is available in a variety of materials including carpet, linoleum, vinyl, tile, 
wood and laminate. The type of flooring you select can have a positive and negative 
effect on the indoor environment and prior to selecting a flooring for your home, the 
impact on your homes’ indoor environment should be considered. Positive effects 
include trapping dust and dirt, as well as having easy-to-clean surfaces. Negative 
effects are predominantly based on the chemicals used in the manufacture of the 
flooring, or of the adhesive used to secure the flooring.
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Chemicals and their function in flooring
The table below lists chemicals that can be found in some flooring products, and 
their function. Chemicals in these categories can have a negative health impact on 
the indoor environment and individuals living in the home. 

Table 1. Flooring ingredient classes

Ingredient Function Example

Phthalates Plasticiser

Linked to asthma, 
birth defects, 
learning disabilities, 
reproductive 
problems, liver 
toxicity, and 
cancer2

Volatile Organic Compounds (VOCs)
By-product of 
petroleum based 
materials, 
adhesives

Eye, nose, and 
throat irritation; 
headaches, loss of 
coordination, 
nausea; damage to 
liver, kidney, and 
central nervous 
system3

Formaldehyde/Formaldehyde 
releasing chemicals

Used in 
manufacturing 
process

Can cause 
respiratory 
problems and skin 
irritation; it may 
cause exacerbation 
of asthma or cause 
allergic contact 
dermatitis4

Biocide and Fungicide To kill bacteria 
and fungi

Sensitizing, contact 
dermatitis, 
respiratory 
irritation5,6

Organo-tin compounds
Anti-fouling 
agent, heat 
stabilisation of 
PVC

Toxic to immune 
system, 
reproductive 
toxicity, aquatic 
contamination7,8
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1.    Phthalates

Phthalates are plasticisers, they are used to make rigid plastic more pliable and 
flexible. There are several types of phthalates, two of the most commonly used are 
diethylhexyl phthalate (DEHP) and di-isononyl phthalate (DINP). While it is argued 
that the actual exposure levels to phthalates do not result in high risk for adverse 
effects, phthalates are potential carcinogens and endocrine disruptors2. Following 
decades of use they are also almost ubiquitous in the environment and resistant to 
biodegradation. They have been banned from children’s toys for almost 15 years9, 
however not from other common household products. Phthalates do not bind directly 
to PVC material and so over time are lost from the flooring to the surrounding 
environment10.

2.  VOCs

VOCs are chemicals that are emitted from liquid and solid materials, and in particular 
are associated with petrochemicals. VOCs can cause “Eye, nose, and throat 
irritation; headaches, loss of coordination, nausea; damage to liver, kidney, and 
central nervous system”11. While these side effects are not restricted to those 
suffering from asthma, throat and lung irritation can cause a substantially greater 
problem for those suffering from asthma as it can prompt an asthma attack12.

3.    Formaldehyde

Formaldehyde is a volatile organic compound (VOC), meaning that it can be 
released into the atmosphere. In larger quantities, formaldehyde can cause 
respiratory problems and skin irritation; it may cause exacerbation of asthma or 
cause allergic contact dermatitis4. For these reasons there are specific limits to the 
amount of formaldehyde allowed in consumer products. Limit levels are normally set 
for ‘free formaldehyde’ (the amount present in the product) and ‘released 
formaldehyde’ (the amount that may be given off or released by the product). The 
effects of formaldehyde include irritation of the eyes, nose and the upper respiratory 
tract. Furthermore, some studies have indicated an association between low 
formaldehyde exposure and asthma or sensitisation to certain allergens1.
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4.    Biocides and Fungicides

Biocides and Fungicides may be added to flooring to prevent the growth of bacteria 
a n d f u n g i . T h e s e m a y i n c l u d e s i l v e r, a m m o n i u m b r o m i d e a n d 
mercaptobenzothiazole13. Biocidal chemicals used in flooring can be sensitizing and 
can also cause contact dermatitis and respiratory irritation5,6. In the case of non-
carpet flooring, physical removal is often as effective at bacterial removal as the 
inclusion of a biocide. Before you purchase flooring with a biocide, you should 
consider whether you really need it or not.

5.    Organo-tin compounds

Organo-tin compounds can be used as heat stabilizers for PVC – PVC may degrade 
or discolour at higher temperatures and the addition of an organotin can prevent this. 
Organotins however have been shown to be toxic to immune system, have 
reproductive toxicity, and to be damaging to the aquatic environment7,8.

What flooring should you choose? 
All of these chemicals can pose a potential risk to your home and even the choice or 
flooring type can have a major impact depending on an individual’s sensitivity to 
certain compound ands and material. When your selecting flooring for your home, 
what are options that are available, what kind of impact can they have on your home 
and what should you be looking out for?

Carpet vs Non-carpet

When selecting flooring for your home 
the main decision may often come 
down to carpet vs non-carpet. However 
the decision is not always that simple. 
Carpet has many benefits such as 
noise and heat insulation. Carpeting is 
comfortable and aesthetically pleasing. 
Many people may prefer carpeting in 
their homes, however it has been 
recommended for some time for those 
with asthma and allergies to avoid carpets due to their potential to harbour dust 
mites14. If selecting wall-to-wall carpeting for part of your home it is essential to have 
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a regular vacuuming and cleaning schedule to maintain good indoor air quality14. 
Where a consumer is advised or prefers non-carpeted flooring, there is a wide range 
of choices. As discussed above, a range of chemicals can be used in flooring and so 
you should carefully research your flooring choice. Non-carpet flooring options are 
often cheaper, easier to keep clean and easier to maintain. Laminate or linoleum 
type flooring does not retain dust and regular sweeping and cleaning is required to, 
prevent aerosolization of dust and particles as people walk on the flooring14.

Natural vs Synthetic flooring

There are many options for natural or synthetic materials in both carpet and non-
carpet flooring. Natural carpeting materials include wool and seagrass. These can 
often be prohibitively expensive. Synthetic carpets are a more budget friendly option 
but may also contain petrochemical based compounds and can emit chemicals such 
as styrene and phenylcyclohexane15.

For non-carpet flooring natural material such as solid wood floors, tiles or recycled 
wood can also all make good choices that are less chemically treated. In the case of 
recycled wood you should ensure that there has been no use of formaldehyde or 
urea in its manufacturing process. Click fit or nail-down installation should be 
considered instead of adhesive. If an adhesive must be used, select a low-VOC type. 
Natural linoleum is made from all-natural materials and does not use the same types 
of petrochemical based compounds as synthetic linoleum. During installation you 
should select a low VOC adhesive. Natural flooring materials can be very expensive 
and budget can also play a role in selecting flooring. While cheaper products are 
more likely to be based on petrochemical ingredients, some may be absolutely fine 
to use, but which ones?
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How do you identify healthier flooring products?
The choice between natural vs synthetic and carpet vs non-carpet is important and 
should be driven by knowledge of your own (and your family’s) personal sensitivities. 
It is essential to consider which type is most appropriate, particularly if you have 
someone suffering from asthma and allergies in your home. With the increasing 
selection of flooring available on the market it can be difficult to identify companies 
and products that you can trust to assess and monitor their chemical content and the 
effect the product may have on your indoor air quality.

In 2016, consumers in the US were left with serious health concerns when an 
American Company, Lumber Liquidators, sold Chinese made flooring that had high 
levels of formaldehyde17. Potentially 614,000 homes were affected by this and the 
US Consumer Product Safety Commission directed Lumber Liquidators to test all 
homes involved. The company agreed to replace all flooring found to have unsafe 
levels of formaldehyde, and to pay for any testing required. The products were sold 
over a four year period, between 2012 and 201616, if the company had been part of a 
robust certification program, it is possible that this chemical content would have been 
identified at an annual audit stage.

Certification marks can play a vital role, giving producers an extra line of quality 
control, as well as directing consumers to products based on their impact on the 
indoor environment. Below are some examples of certification marks that have been 
developed to inform consumers on various aspects of production, chemical profiling 
or performance of flooring.

Green Seal

The Green Seal Certification for cleaning products also assesses 
products on the basis of environmental impact. It includes testing 
for performance, health and environmental requirements such as 
toxicity and biodegradability. In terms of health aspects, there 
are a range of chemicals that are banned, such as carcinogens, 
mutagens and undiluted ingredients that cause skin 
sensitization18.
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Greenguard

Greenguard certification is primarily focussed on promoting  
healthier indoor environments and was first established to 
assist EPA purchasing decisions. The Greenguard certification 
for flooring tests for chemical emissions, at a static timepoint 
as well as over time20. This standard is primarily focussed on 
air quality and does not measure performance characteristics. 

Forest Stewardship Council 

Forest Stewardship Council is an independent organization that 
protects forests for future generations and focuses on 
environmental, economic and social aspects. FSC certification 
ensures that products come from responsibly managed forests 
through Forest Management Chain of Custody processes21.

California Air Resources Board

California Air Resources Board is the clean air agency in the 
State of California. CARB is charged with protecting the 
public from the harmful effects of air pollution. CARB 
certification of flooring mainly relates to formaldehyde levels 
in composite wood products22.

asthma & allergy friendly® 

The  asthma & allergy friendly® Certification Program is 

operated by Allergy Standards Ltd in collaboration with the 
Asthma and Allergy Foundation of America (AAFA), Asthma 
Society of Canada (ASC) and is also operated internationally 
through a global certification mark. Cleaning product 
certification is based on the impact on the indoor environment for those suffering 
from asthma and allergies, impact on health and measurement of appropriate quality 
characteristics. This program focuses more on health and efficacy as opposed to 
environmental characteristics20.
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What should you do next?
Flooring covers a significant part of the home, if it may affect your health you need to 
ensure that you are selecting an appropriate flooring type. If you have a sensitivity to 
certain chemicals, or have asthma and allergies, the following points may be useful:

1. Whether carpet or non-carpet, select the most appropriate for your 
circumstances. Synthetic carpets should be avoided if you have a sensitivity 
to chemicals that are commonly found in these products.   If you do select 
carpet, ensure that it can be cleaned regularly and effectively to remove any 
bound dust or dust mites.

2. Consider naturally based non-carpeted flooring as they will not contain 
petrochemical based chemicals that may be found in vinyl flooring or synthetic 
linoleum. Advances are continuously being made in the area of functional 
chemicals that are compatible with a healthy indoor environment. Make sure 
that you research your choice carefully. For example, some PVC flooring has 
been tested and certified to be suitable for those suffering from asthma and 
allergies22

3. Dust particles may build up on non-carpeted flooring and become aerosolised 
if not cleaned regularly.

4. Where appropriate, use certification marks to guide your product selection

You should always review appropriate certification marks and determine how they fit 
with your personal needs. If you are aware of your allergy or sensitivity triggers it will 
help to provide you with the information required to make an informed decision on 
products that are more suitable for you.  As always, make sure that you 
understand what the product certification is based on, and that 
environmentally friendly does not always mean human friendly!
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Chemicals in Insulation
Cavity insulation provides an essential function in 
retaining heat, while also contributing to good 
environmental practice in the home. Good home 
insulation has been shown to have a positive 
impact on quality of life for individuals with 
asthma and allergies1. There are several types of 
insulation available, and for those with asthma 
and allergies, it can often be difficult to determine 
which type is best.

The main types of insulation are:

1. Blown Mineral Fibre
o These fibres are mainly fibreglass or mineral wool that are forced into 

the cavity by compressed air or placed manually.

2. Polystyrene Beads/Granules

o Beads made of polystyrene may be blown into the cavity using 
compressed air. They will stick together naturally or may also be 
supplied with a light sticky resin.

3. Polyurethane Foam
o Two chemicals, isocyanates and polyols, are mixed together on site 

prior to application to the area to be insulated2.

4. Urea Formaldehyde Foam
o Urea and formaldehyde are injected and mixed simultaneously to form 

the foam which expands to fill the cavity.
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Chemicals and their function in insulation

Table 1. Flooring ingredient classes

1. Isocyanate
Methylene bisphenyl isocyanate, is a type of isocyanate used in urea formaldehyde 
and polyurethane foam. It is very reactive and can be used in a range of coatings 
and foams. It can cause breathing difficulties, can irritate the skin and may cause 
skin allergy. Hundreds of thousands of tonnes of isocyanates are produced every 
year, with methylene bisphenyl isocyanate being the most benign of this family of 
chemicals7.

Ingredient Function Example

Isocyanate

Required for 
chemical foaming 
action in 
polyurethane foam 
and urea 
formaldehyde foam

May pose health 
risks, including 
contact 
dermatitis, lung 
damage and 
asthma3

Formaldehyde
Required for 
chemical foaming 
action in urea 
formaldehyde foam

Can cause 
respiratory 
problems and 
skin irritation; it 
may cause 
exacerbation of 
asthma or cause 
allergic contact 
dermatitis4,5

Hexabromocyclododecane
Fire retardant used 
in polystyrene 
beads/granules

Detrimental 
impacts on liver, 
thyroid and 
reproductive 
organs6
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2. Formaldehyde
Formaldehyde is both a naturally occurring and industrial chemical. It is used in a 
range of consumer products including paints, cosmetics, dry cleaning chemicals and 
paper products. Exposure to higher levels of formaldehyde can result in respiratory 
difficulties in addition to skin contact dermatitis. While skin contact with urea 
formaldehyde foam can be generally limited, release of formaldehyde during curing 
of the foam can occur. In addition, over time the foam can degrade, releasing 
formaldehyde into the home breathing environment8.

3. Hexabromocyclododecane
Hexabromocyclododecane (HBCDD) is a brominated fire retardant; one of its main 
uses is in thermal insulation6. Environmental data has shown persistence of HBCDD 
in the environment and animal studies have demonstrated detrimental impacts on 
liver, thyroid and reproductive organs. In 2016 the European Union implemented a 
ban on HBCDD, and the EPA is currently reviewing this chemical9. However even if a 
global ban is implemented, this would be phased, meaning that HBCDD could 
remain in use for many more years.

Benefits of Home Insulation
Home insulation has been shown to have positive benefits for both the environment 
and human health10. Less energy is required to heat the home leading to positive 
environmental impacts. Dust mites and mold require relative humidity levels in 
excess of 55% in order to be able to flourish. Effective insulation leads to more 
effective control of the indoor environment, reducing relative humidity and damp 
conditions.

The selection of an insulation product must be made carefully. Spray polyurethane 
foam has been shown to induce asthma11,12. Formaldehyde, while an economically 
important chemical, is also classified as a human carcinogen. Sixty-five percent of 
formaldehyde produced globally is used in resins such as urea formaldehyde, phenol 
formaldehyde and melamine formaldehyde and these are often used in the 
construction sector13.

While mineral fibres are not classified as a skin irritant, it may cause some temporary 
skin itching due to its physical structure. For this reason, you should wear 
appropriate protective equipment when handling mineral fibre insulation14. In 
addition, appropriate respiratory masks should be worn by anyone installing mineral 
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fibres – the particle size of these fibres can be small enough to reach the lung and 
may be cancerous. If leaks are present in home heating systems, it may also be 
possible for these particles to be distributed around the home.

Due to the flammability of polystyrene, any insulation made from this material will 
contain fire retardants. These fire retardants, such as HBCDD, can cause risk to 
health through inhalation, and are listed by the European Union as a ‘substance of 
very high concern’15.

It is easy to see how the home environment is becoming more and more of a 
problem for those suffering from asthma and allergies16.

The importance of insulation selection
A recent tragedy in England highlighted the importance of selecting the right 
insulation. The Grenfell Tower residential block caught fire following a fridge freezer 
malfunction. The cladding on the exterior of the building used a polyethylene core, 
covered by aluminium. While this should have been sufficient, once the polyethylene 
ignited, the fire escalated rapidly and 72 people lost their lives. Mineral fibres, while 
capable of catching fire, burn much more slowly and can give valuable time for 
people to exit the building17.

What insulation should you select?
Insulation plays an important role in the home in creating a comfortable warm 
environment, which has positive health impacts1. This should be balanced against 
the potentially harmful effects that it may have. Mineral fibres may have a detrimental 
impact due to their particle size and polystyrene beads, urea formaldehyde and 
polyurethane foam may have a detrimental chemical impact. What you should 
determine is how much each of these may affect you, and how likely it is to happen. 
Certification marks can play a role here in providing independent testing on 
insulation.
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How do you identify healthier insulation products?
Greenguard

Greenguard certification is primarily focussed on promoting  
healthier indoor environments and was first established to 
assist EPA purchasing decisions. Certification for insulation is 
as part of the building materials certification standard and 
focusses predominantly on chemical emissions, including 
VOCs and formaldehyde18.

Green Seal

Green Seal certification is based on architectural insulation 
materials and certifies products that meet their standard. There 
are five main testing areas within the standards and these 
include: reducing global warming impacts by using low GWP 
blowing agents; reducing waste through the use of recycled 
materials; protecting human health by meeting chemicals limit 
levels; demonstrating stewardship through reduction of hazards on installation and 
having an effective performance19.

asthma & allergy friendly® 

The  asthma & allergy friendly®    Certification Program is 
operated by Allergy Standards Ltd in collaboration with 
the  Asthma and Al lergy Foundat ion of Amer ica 
(AAFA),  Asthma Canada (AC) and is also operated 
internationally through a global certification mark. Insulation 
is  tested against specific parameters relevant for healthy indoor air, these include 
constituent review, evaluation of release of airborne particles during installation and 
disturbance, evaluation of insulation’s ability to support fungal growth and VOC 
emission testing20.
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What should you do next?
Insulation is not something that is immediately obvious in the home, for the most part 
it should be safely sealed within the home. However under certain conditions, 
chemicals and physical particles can be distributed around the home.

1. Be familiar with triggers for your asthma or allergies and select an insulation 
product accordingly

2. If you are going to instal the insulation yourself, ensure that you use the 
proper protective equipment

3. If you choose insulating foam, ensure that you remain out of the home 
environment until it has cured appropriately

4. If you choose mineral fibres for insulation, try to ensure that they have been 
tested for particle release in the home

5. Chemicals used in insulation can be quite harsh, they are used because they 
are effective. Balance your need for insulation and the health benefits gained 
from this, against use and exposure to these chemicals

6. Where appropriate, use Certification marks to guide your selection.

The most important thing is to educate yourself – you need to take personal 
responsibility for your allergies or sensitivities to chemicals. Understand what you 
react to and take steps to avoid it. If you wish to use certification marks as signposts 
for products that are more suitable for you, make sure that you understand what their 
certification is based on.
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